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| Points to Remember: Ll |
I Col I
: Ratio of Areas of Two Triangles : : :
1 1 1 », 1
: ® Property-1:Theratio of areas of two triangles : : B D c Q R :
I is equal to the ratio of the product of their bases | I I
: and corresponding heights. : 1 (2) In the following figure, line [ | line m :
: p : : AABC and APQR lie between the same two :
: : : parallel lines [ and m. :
: : : They are said to have equal heights. :
I Col l
I I I I
I < - I I I
I S Q R I I I
1 1 1 1
. InAABC, S I
I I I I
: seg AD is the height and seg BC is the base. : : :
: In APQR, : | (3) Inthe following figure, :
: seg PS is the height and seg QR is the base. : : AABD and AADC and AABC have common |
1 1 1 . . 1
: A(AABC) _BCxAD : : vertex A a.nd their bases BD, DC and BC lie on :
| A(APQR) QR x PS | | the same line BC. |
: - th ¢ ‘ h to first : : Also, seg AE 1 line BC. :

° o o g o firs . . .
: carn The Hext property, we have S : seg AE is their common height. '
! understand the meaning of Triangles with equal ' ! ) _ !
' . ' ' These three triangles have same height. '
I heights. | | I
1 I 1 I
: In theorems and problems we will come across : : :
! three situations where two or more triangles have ! !
1 I 1 I
| equal height. | | |
I I I I
1 (1) In the following figure, I I b I
1 I 1 I
: seg AD and seg PS are the heights of AABC and ! : B E D C :
: APQR respectively. : | ® Property - 2: The ratio of areas of two triangles |
: If AD =PS then AABC and APQR are said to have : : with equal height is equal to the ratio of their :
| equal height. ! ! corresponding bases. !
I I I I

(5)
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—————————————————————————————————

' (1) In the following figure, AABC and APQR lie
between the same two parallel lines [ and m.

Their heights are equal.
A(AABC) BC
A(APQR) QR
A p

= >

< »
»

"B Cc Q R

(2) Inthe following figure, AABD, AADC and AABC
have common vertex A, and their bases BD, CD
and BC lie on the same line BC A

Hence they have equal heights.
Considering two triangles at a
time we get the following results:

. A(AABD) _BD
@) ‘A(aADC) ~ CD B D C
A(AABD) BD .., A(AADC) DC

@) AaaBo)  Bc M AGMABC) ~ BC
® Property -3 : The ratio of areas of two triangles
having equal bases, is equal to the ratio of their
corresponding heights.
C

D

A P B Q
In the above figure, AABC and AABD have the

same base AB.
A(AABC) CP
A(AABD) DQ
® Property - 4 : Areas of two triangles having
equal bases anlci equal heights are equal.

B H D H C
In the above figure, AABD and AACD have
common vertex A and their bases BD and CD lie
on the same line BC.

Their heights are equal.

Also, D is the midpoint of seg BC.
BD = CD.

Their bases are equal.

A (AABD) = A (AACD)

_________________________________

—————————————————————————————————

Activity : Fill in the blanks properly.

@) (Textbook page no. 3)
A
g
B P R Q C
A(MABO)_ BOAE _
A(AAPQ)  [PQx[AR
(ii) L
D
1 11

I I
I 1
I 1
1 1
I 1
I I
1 1
I I
1 I
I I
1 1
I 1
I I
I 1
I I
1 1
I I
1 I
I 1
1 1
I 1
I I
1 I
I I
1 1
I I
1 I
I 1
1 1
I 1
: M PQ N :
I I
| AALMN) _ MNIx[LP _ |
I I
| A(ADMN) MNxDQ g |
I 1
| (iii) Point M is the midpoint of seg AB Seg CM is |
: the median of AABC. :
I I
1 I
I I
1 1
I 1
1 1
I 1
I I
1 1
I I
1 I
I 1
1 1
I 1
I I
I 1
I I
1 1
I I
1 I
I 1
1 1
I 1
I I
1 I
I I
1 1
I I

C

A(AAMC -
% _ M ...(Triangles with

(ABMO)
equal heights)

...(""M is the midpoint of AB)

Area of two triangles having equal bases and
equal heights are equal.

_________________________________

MASTER KEY QUESTION SET -1

C Practice Set - 1.1 (Textbook Page No. 5) )

(1)  Base of a triangle is 9 and height is 5. Base of
another triangle is 10 and height is 6. Find the
ratio of areas of these triangles. (2 marks)

Solution :

Let the area, base and height of the first triangle
be A, b, and h, respectively.
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Let the area, base and height of the second triangle (2) Infigure BC L AB,AD | AB, C
be A,, b, and h, respectively. BC =4, AD = 8 then
b,=9, hy=5b,=10and h,=6 ...(Given) find A(AABO)

Al _ b1 X hl A(AADB)

A_2 B b, xh, ...(Write the statement of) (1 mark) o 4 [] B

9x5 property I)
- 10x6
A3
A, 4
. . . Solution D

‘ The ratio of the areas of the trianglesis 3: 4
A(AABC) _ BC ...(Triangles with common base)

(3)  Inthe adjoining figure P A(AADB)  AD

seg PS 1 ray RQ, A(AABC) _ 4
A(AADB
seg QT 1 seg PR. ) ( ) 8
If RQ =6, _ A(AABCQ) _1
PS=6 and PR =12 R Q S A(AADB) 2
then find QT. (2 marks)
Solution : C Problem Set - 1 (Textbook Page No. 27) )

Area of a triangle = % x base x height

A(APOR) = 1 xRQ x PS

X6X%X6

N = N

A (APQR) =18 sq. units

Also, A (APQR) = % x PR x QT

18 =% x 12 x QT
18x2
QT =795

(4)  Inadjoining figure AP | BC, AD || BC, then find

A(AABCQC) : A (ABCD) (2 marks)
A D
> 1 >
B P C
Solution :
line AD Illine BC ...(Given)

AABC and ABCD lie between the same two parallel

lines AD and BC.

Their heights are equal.

Also, they have a common base BC

A(AABC) = (ABCD) ...(Triangles having equal
base and equal height)

A(AABQ) _
A(ABCD)

(2)  InAABC,B-D-Cand
BD = 7, BC = 20.
Then find the
following ratio.

(i) AQLABD) B D C
A(AADC)

(i) A(AABD) (iii) AAADC)
A(AABCQ) A(AABCQC)
Solution :

BC =BD + DC
20=7+DC
20-7=DC
DC =13 units.

AABD, AADC and AABC have a common vertex
A and their bases BD, DC and BC lie on the same
line BC.

their heights are equal.

A(AABD) BD
A(AADC) DC
A(AABD) _ 7
A(AADC) 13
@) A(AABD) _ BD .. (triangles with equal height)
A(AABC)  BC

A(AABD) _ 7

A(AABC) 20
3) A(AADC) _ DC
A(AABC) BC

A(AADO) _13
A(AABO) 20

(3 marks)

..(B-D-C)

...(triangles with equal height)

...(triangles with equal height)
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(3)  Ratio of areas of two triangles with equal height
is 2 : 3. If base of smaller triangle is 6 cm then
what is the corresponding base of the bigger
triangles. (2 marks)

Solution :
Let the area and base of the smaller trianglebe A,
and b, respectively.
Let the area and base of the bigger triangle be A,
and b, respectively.

Both the triangles have equal height  ...(Given)

and b, =6 cm ...(Given)

Q_,ka,\ Nw|_w WIN

S
Il
X
(o))

> >

N

...(Triangles with equal height)

W I[N

N

2
b, =9 cm

The base of the bigger triangle is 9 cm.

(4)  In the figure given
Z/ABC = /ZDCB = 90°.
AB=6,DC=8. 6

then A(MABO) ,

A(ADCB) B C
(2 marks)

A

Solution :

AABC and ADCB have a common base BC.
A(AABC) _ AB
A(ADCB) DC
A(AABC) 6

A(ADCB) 8

A(AABC) _3
A(ADCB) 4 P

...(Triangles with equal base)

(5)  Inthe adjoining

figure,

PM =10 cm, M
A(APQS) =100 sq cm
A(AQRS) =110 sq cm
then find NR.

Solution :

APQS and AQRS have common base QS.
A(APQS) _ PM
A(AQRS) RN

100 _ 10
110 RN

RN = 10x110
100

RN =11 cm

~ 7

—~

2 marks)

...(triangles with equal base)

[ Practice set - 1.1 (Textbook Page No. 6 ) }

(5)  Inthe adjoining figure, PQ L BC, AD L BC, then
find the following ratios

(i) AUPQB) ;) A(APBO)

A(APBC) A(AABCQ)
(iii) AAABC) (iv) AAADC) (2 marks)

A(AADC) A(APQC)

A

P

B

B Q D C
Solution :

(i) APQB and APBC have a common height PQ.

A(APQB) _ BQ ...(Triangles with equal height)
A(APBC) BC

(ii) APBC and AABC have a common base BC.
A(APBC) _ PQ ...(Triangles with equal base)
A(AABC) AD

(ii) AABC and AADC have a common height AD.

A(AABC) _ BC | (Triangles with equal height)
A(AADC) DC

A(AADC) _DCxAD
A(APQC)  QCxPQ

(iv) ...(The ratio of areas of
two triangles is equal to
the ratio of product of bases

and their corresponding heights)

—————————————————————————————————

Points to Remember:

e Basic Proportionality
Theorem (B. P. T.)
Statement : If a line
parallel to a side of a
triangle intersects the
remaining
sides in two distinct

points, then the line divides those sides in the
same proportion.

Given:
In AABC,
(i) line!llside BC

(ii) Line!lintersectssides ABand AC at points D and
E respectively.
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r -

(A

_______________________________

A-D-B, A-E-C
To Prove AD _ AE
DB EC

Construction : Draw seg BE and seg CD.
Proof: AADE and ABDE have a common vertex

E and their bases AD and BD lie on the same line
AB.

Their heights are equal .
A(AADE) _AD o
A(ABDE) DB

(Triangles having equal height)

AADE and ACDE have a common vertex D and
their bases AE and EC lie on the same line AC.

Their heights are equal.
A(AADE) _ AE (i)
A(ACDE) CE

(Triangles having equal height)

line DE |l side BC ...(Given)

ABDE and ACDE are between the same two
parallel lines DE and BC.

Their heights are equal.
Also, they have same base DE.
A(ABDE) = A(ACDE) ...(iii)
(Areas of two triangles having equal base

and equal height are equal)
A(AADE) _ A(AADE)
A(ABDE)  A(ACDE)

...(iv) [From (iii)]

AD _AE

DB EC ..[From (i), (i) and (iv)]

Converse of Basic proportionality theorem
Statement : If a line

divides any two sides

of a triangle in the v N !
same ratio, then the

line is parallel to the

third side. Q R

In APQR, line [ intersects the side PQ and side
PR in the points M and N respectively.

PM _ PN “M-O, P-N-
MO - NR and P-M-Q, P-N-R

line Illside QR

such that

Property of an Angle Bisector of a Triangle
Statement : In a triangle, the angle bisector
divides the side opposite to the angle in the

ratio of the remaining sides. (4 marks)

_______________________________

(A

Given:

In AABC, ray AD is the bisector of ZBAC such
thatB-D - C.

BD _ AB

DC AC

Construction : Draw a line passing through C,
parallel to line AD and intersecting line BA at
pointE, B-A-E.

Proof : In ABEC,
line AD |l side CE

To Prove :

|
|
|
|
|
|
|
|
|
1
|
|
|
|
l
|
B [f C :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

BD _ AB ... (i) (By Basic Proportionately :
- I

DC AE Theorem) 1
I

line AD |lline CE ... (Construction) !

On transversal BE,
/BAD = Z/AEC ...(ii) (Corresponding angle
theorem)

|

|

|

|

I
Also, on transversal AC, :
/DAC = ZACE ...(iii) (alternate angle theorem) :
But, /ZBAD = Z/DAC ..(1iv) i
(" ray AD bisects ZBAC) !
In AAEC, Z/AEC = Z/ACE

...[From (ii), (iii) and (iv)] i

seg AC = seg AE ...(Converse of

Isosceles triangle theorem) !
AC = AE (V)
BD _AB .[From (i) and (v)] |
DC AC

For more information:

Write another proof of the theorem.
(Textbook page no. 9)

Given : In AABC,
bisector ZA insects
side BC

Construction :
Draw DM | ABB
and DN 1L AC

_______________________________



The ratio of the intercepts made on the
transversal by three parallel lines is equal to
the ratio of the corresponding intercepts made
on any other transversal by the same parallel

seg PQllside BC ...(i)
(Corresponding angles test)

In AABC, seg PQIlside BC ...[From (i)]

AP _ AQ| _ (By Basic Proportionality Theorem)

10 Master Key Mathematics II - Geometry (Std. X)

: Proof: AABC and AADC have a common vertex : : x Y :

: Aand their bases. BD and DC lie on the same line | : :

. BC L e e |

: .. their heights are equal. : : o / \F :

! A(AABD) BD . . . [ [ m <€ > I

| AAADO " DC ...(i) (Triangles having equal , | / \ .

! ( ) heights) : : n < R G > :

' A(AABD) ABxDM . ! ! .

: Also, AAADC) = ACXDN " (ii) (Statmement | : :

: of property - I) : : :

' Every point on the bisector of an angle is ! : line [ |l line m Il line n and lines [, m and n cut the :

| |

| equidistant from the sides of the angle I I transversal x in points P, Q and R respectively 1

: DM = DN ...(iii) : : and lines /, m and n cut the transversal y in point :

| | I : |

: A(AABD) AB . ) o : E,F and G respectively. :

I - ...(iv) [From (ii) and (iii)] I PQ EF I

: A(AADC)  AC Vo PQ _ EF .

I I 1 QR FG I

! BD AB ! ! .. !

. De AC L[From @ and Gv)] | | | Activity: |

| | | (Textbook page no. 12) :

! AB _BD ...[From (i) and (iv)] : : In the adjoining figure, :

| |

l AC DC , . |« ABIICDIERIfAC=54, !

| Converse of angle bisector property | I b |

| Ifin AABC point D on side BC | 1 CE=9%BD=75then |

| AB_BD , | |  findDE |

: such that AC DC’ then ray AD bisects ZBAC : 1 Solution : I

: (Textbook page no. 13) | : ABIICD I EF :

| | I |

: ... (Property of three parallel

, Damples o AC_ 1'( . d}’;h ir t : 1) :

| In AABC, : : ="DF ines and their transversa |

: ray BD bisects E D : : |

' ZABCA-D-C ! . 54 _ :

I ’ I 1 9 DF I
; ; 1 1

; side DElIside BC, : : DF =125 :

: A-E-B B C S )

: AB _ AE : .

: then prove, BC_EB : ( Practice Set - 1.2 (Textbook Page No. 14 ) )

1 Proof : I

: ! 4 f th les in the fi

: In AABC, ray BD bisects /B. : (4)  Measurements of the some angles in the figure

- AP _AQ

i % = % ...(1) (angle bisector property i are given. Prove that PB QC (2 marks)

, of a triangle) , A

| |

: In AABC, DE IIBC, :

: AE _ AD ...(i1) (By basic proportionality : PA Q

I EB DC theorem) 1

| |

: AB _ ...[From (i) and (ii)] |

| EB | _ 60°

o Property of Three Parallel Lines and their : Solution: B C .

: transversals : Z/APQ = /ABC ...(Given)

l l

| |

| |

| |

| |

| |

| |

| |

lines.

_________________________________

PB QC
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C Problem Set - 1 (Textbook Page No. 28) ) and % - % - % (i)
(7)  Inthe figure, A 5 PM _ PN
In APRQ, —==— ..|F i d (i
A-D-C and b n APRQ MQ - NR [From (i) and (ii)]
B-E-C. 3 ‘ seg NM |Iside QR ‘ ...(Converse of basic
Seg DE |l side proportionality theorem)
AB. If AD
=5, DC =3, B E 64-x C (10 Ir.1 the adj(?ining D
BC = 6.4 then find BE. (2 marks) flg-ur.e X 1s- any
Solution : point in interior of
oruton: _ N triangle. Point X is
Let BE = x units ...(Supposition) joined to vertices Q) R
BC=BE + CE .(B-E-C) of triangle. E F
6.4=x+CE Seg PQIl DE,
CE = (6.4 — x) units seg QR Ilseg EF. Then fill in the blanks to prove
In AABC, seg DE || side AB ..(Given) that, seg PR llseg DE. (3 marks)
AD _ BE .
DC _EC  -(By Basic Proportionality theorem) Proof:
In AXDE, PQIl DE ...(Given)
5 «x
3 6.4—x XP _ ...(i) (Basic proportionality theorem)
5(64-x) = 3x QE
(64%5)-5r = 3x In AXEF, seg QR |l side EF ... (Given)
6.4 %5 — 3x+5x _ ...(ii) (Basic proportionality theorem)
64x5  _
8 _ ...[From (i) and (ii)]
X = 4

BE = 4 units

C Practice Set - 1.2 (Textbook Page No. 13) )

(2)  In APQR, R
PM =15,
PQ =25, N "
PR =20, /
NR =8 R Q
whether lin NM is parallel to side RQ? Give
reason. (3 marks)
Solution :
PQ = PM +MQ (P-M-Q)
25 = 15+MQ
MQ = 25-15
MQ = 10
PR = PN +NR (P-N-R)
20 = PN+8
PN = 20-8
PN = 12
PM _15_3 )
Now, Q 10 2

(1)

...(Converse of Basic
Proportionality theorem)

seg PR |/ side DF

Given below some triangles and lengths of line
segments. Identity in which figures, Ray PM is

bisector of ZQPR. (3 marks)
9
P
(iii)
Solution :
G PQ_7 ()
PR 3

QM _35_35_7
RM 15 15 3 (i)
In APQR, PQ _ QM ..[From (i) and (ii)]

PR RM
Ray PM bisects ZQPR
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.. PQ 10 , (8)  InALMN, L
(i) PR 7 (1) Ray MT bisects 1 g
oM 8 4 ZLMN,
RM 6 3 ...(ii) LM =6, if i 10 N
In APQR, rQ_ QM ...[From (i) and (ii)] MN =10, TN = 8.
RM then find LT. (2 marks)
Ray PM does not bisect ZQPR Solution :
PQ 9 In ALMN, Ray MT bisects ZLMN ...(Given)
(iif) PR 10 (D) % = % ...(Angle bisector pr‘operty
QM _36_36_9 6 LT of a triangle)
RM 4 40 10 (i) 0° 8
PQ _ oM . ..
In APQR, PR~ RM ...[From (i) and (ii)] LT = 61><08
Ray PM bisect ZQPR
(3)  In AMNP, NQ is bisector of ZN. If MN = 5,
PN =7, MQ = 2.5 then find QP. (2 marks) (99 In AABC, seg BD bisects ZABC, if AB =x,
M BC=x+5,AD=x-2,DC=x+ 2. Then find the
25 5 value of x. (2 marks)
Q A
N x—2
Solution : p 7 X D
In AMNP, NQ bisects /MNP ..(Given) Yr2
MN _ MQ | (Angle bisector property of a triangle)
PN ~ PQ g property g B — o
5_25 Solution :
7 PQ In AABC, ray BD bisects ZABC ...(Given)
5xPQ=25x7 AB _ AD ...(Angle bisector property
I)Q:2.5><7 BC DC f a trianele)
=5 X _x-2 of a triangle
‘PQ=3.5units‘ X¥5 a2

(6)  Find QP using given information in the figure.

M
14 (2 marks)
25 Q
N 40 P
Solution :
In AMNP, NQ bisects /MNP ...(Given)
MN _ MQ Angle bisector propert
NP - Op -.(Ang property
of a triangle)
2%5_14
40 QP
QP = 14 x40

25
| QP = 22.4 units |

x(x+2)= (x+5)(x-2)
x>+2x = x2+5x-2x-10

xX2+2x = x>+3x-10
2 +2x—x2-3x= -10
-x = -10
X =10
x=10

C Problem Set - 1 (Textbook Page No. 29) )

(10) In the adjoining figure, A
bisectors of /B and £ZC
intersect each other in
pointX.Line AXintersects

side BC in point Y. ‘/A“&
Y C

AB=5AC=4,BC=6 3

o AX

‘then find XY (3 marks)
Solution :

In AABY, ray BX bisects ZABY ...(Given)
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AB _ AX (i) (Angle bisector property PR in point X and Y respectively. Prove that
BY XY of a triangle) XY IIQR. (3 marks)
In AACY, ray CX bisects ZACY .(Given) (Complete the proof by filling the boxes)
p
AC _ AX ...(ii) (Angle bisector property
XY of a triangle)
AB_AC_AX ...[From (i) and (ii)] <« Y >
BY CY XY
AB+AC _ AX ...(By theorem on equal ratios) H AV #
BY+CY XY Proof: 2 M R
AB+AC _ AX ("B-Y-Q) In APMQ, ray MX bisects ZPMQ ...(Given)
BC XY pMl [PX ..(1) (Angle bisector
5+4 _ AX MQ|~ [XQ property of a triangle)
6 XY
AX 9 In APMR, ray MY bisects ZPMR ...(Given)
XY 6 Ml [PY ...(ii) (Angle bisector
MRl YR property of a triangle)
AX 3
XY 2 But, % - % .(" M is midpoint of seg QR,
px Py - MQ =MR)
C Practice Set - 1.2 (Textbook Page No. 15) ) X0~ YR ...[From (i) and (ii)]

*(11) In AABC, Ray BD bisects ZABC and Ray CE
bisects ZACB. If seg AB = seg AC, then prove

that ED || BC. (3 marks)
Proof :
In AABC, ray BD bisects ZABC ...(Given)
AB _ AD ..(1) (Angle bisector
BC DC property of a triangle)
In AABC, ray CE bisects ZACB ...(Given)
AC _ AE ...(ii) (Angle bisector
BC BE property of a triangle)
seg AB = seg AC ...(1ii1) (Given)
AB _ AE ..(iv) [From (ii) and (iv)]
BC BE
AD _ AE ...[From (i) and (iv)
In AABC, D& = BE [ ]

...(Converse of Basic
proportionality theorem)

‘seg ED IIside BC‘

( Problem Set - 1 (Textbook Page No. 28) )

(99  In APQR, seg PM is a median. Angle bisectors
of /PMQ and ZPMR intersect side PQ and side

seg XY IIside QR ...(Converse of Basic

proportionality theorem)

[ Practice set - 1.2 (Textbook Page No. 14) )

(5) Intrapezium ABCD, side ABlIside PQlIside DC.
AP =15,PD =12, QC =14. Find BQ. (2 marks)

A B

D C
Solution :
seg ABllseg PQIlseg DC

AP _BQ
PD QC
15_BQ
12 14

15x14
BO = 22x1%
Q 12

‘ BQ =17.5 units

...(Given)

...(Property of three parallel lines
and their transversals)

(7)  Inthe adjoining figure AB|ICD || EF. Find x and
AE. (2 marks)

B 8 Dy 5
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Solution : 10
seg ABllseg CD |l seg EF ...(Given) PQ = 6x= 6 x 3 80 units
AC_BD ...(Property of three parallel lines OR = 7x= 7 x 20 _ 280 hits
CE DF and their transversals) Z 0 3; 0
RS = 8x= 8 x = === units
12_8 3 3
x4 .
L_12x4 ‘ :
8 Points to Remember:
&
AE =AC+ CE ...(A—C-E) e Similarity of Triangles
AE=12+6 Definition: For a given one - to - one

AE = 18 units

Problem Set - 1 (Textbook Page No. 28) )

(8)

In the figure \ 4
given seg PA, S oD
seg OB, seg RC

and seg SD are C
perpendicular B
to line AD.

AB =60, BC = 70,
CD =80 and PS = 280,
then find PQ, OR and RS.

Y (3 marks)

Solution:

seg PA 1 line AD
seg QB 1 line AD
seg RC 1 line AD
seg SD L line AD

seg PA |l seg QB llseg RC Il seg SD
...(If two or more lines are perpendicular to the

...(Given)

same line then they are parallel to each other)

PQ:QR:RS=AB:BC:CD ..(Property of three
parallel lines and their transversals)

PQ:QR:RS=60:70:80
PQ:QR:RS=6:7:8
Let the common multiple be x.
PQ =6x, QR =7x, RS = 8x
PS=PQ +QR+RS
280 = 6x + 7x + 8x

..(P-Q-R-S)

21x = 280
x=280_40
21 3

L

correspondence between the vertices of two
triangles, if

(i) their corresponding angles are congruent,

(ii) their corresponding sides are in proportion,
then the correspondence is known as similarity

and the triangles are said to be Similar Triangles.

A

I
N

Q 25 R

In above figure, for correspondence ABC <> PQR
(i) ZA=/P /B=.,/Q, /C=,/Rand
iy AB_BC_AC_2

PQ QR PR 1

Hence, AABC and APQR are similar triang]les.

AABC is similar to APQR under ABC < PQR,
this statement is written symbolically as
AABC ~ APQR.

________________________________

Note
If two triangles are similar, then
(i) their corresponding angles are congruent
(ii) their corresponding sides are in proportion.
If AABC ~ APQR, then

(i) LZA=/P /B=,Q, £C=/R
.. AB_BC _AC
(i) PQ QR ~ PR
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Points to Remember:

Test of Similarity of Triangles

When two triangles are similar, then three pairs
of corresponding angles are congruent and three
pairs of corresponding sides are in proportion.

But to prove that two triangles are similar, we
select only three conditions taken in proper order.
These conditions are called Tests of similarity.
There are three tests of similarity :

A-A-Atest(A-Atest):

For a given one - to - one correspondence between
the vertices of two triangles, if the corresponding
angles are congruent, then the two triangles are
similar.

C
R

(2)

B L Q

In the figure, for ABC <> PQR,

if, /A= /P, /B = Z/Q and ZC = /R, then
AABC ~ APQR by A-A-A test of similarity.

We know that sum of measures of three angles of
a triangle is 180°. Because of this if two pairs of
corresponding angles of two given triangles are
congruent then remaining pair is also congruent,

and thus the triangles become similar triangles.
This is known as A - A test.

A - A Test : For a given one-one correspondence
between the vertices of two triangles, if two
angles of one triangle are congruent with the
corresponding two angles of other triangle, then
the two triangles are similar.

S-A-STest:

For a given one-one correspondence between
the vertices of two triangles, if two sides of one
triangle are proportional to the corresponding
sides of the other triangle and angles included
by them are congruent, then the two triangles

are similar.
A

_________________________________

[ —

(3)

©)

[ —

_____________________________

In the above figure, for ABC <> PQR,

AB_BC_2 _p=~,Q,

PQ QR 1

then AABC ~ APQR by S- A -S test of similarity.
S-S-STest:

For a given one-one correspondence between
the vertices of two triangles, if three sides
of one triangle are proportional to the three
corresponding sides of other triangle, then the

two triangles are similar.
A

10 9
s/ \45

B 8 c @ ¢ R
In the above figure, for ABC <> POR,
AB_BC _AC_2

PQ QR PR 1

then AABC ~ APQR

by S-S - S test of similarity.

Properties of similar triangles

AABC ~ AABC ...(Reflexivity)
If AABC ~ ADEF then

ADEF ~ AABC ...(Symmetry)
If AABC ~ ADEF and

ADEF ~ AGHI then AABC ~ AGHI
...(Transitivity)

_____________________________

[ PRACTICE SET - 1.3 (Textbook Page No. ) )

(3

As shown in adjoining figure, two poles of height
8 m and 4 mare perpendicular to ground. If the
length of shadow of smaller pole due to sunlight
is 6 m then how long will be the shadow of bigger

pole at the same time? (2 marks)
A
P
8
4
.
Q 6 R B x C

Solution :

Let PR and AC represent poles of length 4 m and
8 m respectively.

Let QR and BC represent the lengths cast by them
of the poles at the same time.
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Now APQR ~ AABC ...(Shadow reckoning
property)
PR _QR ...(c.s.s.t)
AC BC
4_6 ...(Given)
8 BC
BC =86
4
BC=12m
Length of the shadow casted by longer pole is
12 m.

(2)  Arethetrianglesinthefigure givensimilar? (2marks)
P

10

Q 8 R M 4 N

Solution :
PQ_6_2 )
IM 3 1
OR _8_2
MN 4 1

PR_10_2 i)
LN 5 1
In APQR and ALMN

PQ_QR _ PR
LM MN LN

...[From (i), (ii) and (iii)]

‘ APQR ~ ALMN ‘ ...(SSS test for similarity)

(8)  In the figure seg AC D

and seg BD
intersects each other
at point P P

and AP _ BP .
CcP DP
Then

Prove that AABP ~ ACDP. (2 marks)

Proof :
In AABP and ACDP

AP _BP

= ....(Given)
CP DP

ZAPB = ZCPD
AABP ~ ACDP

....(vertically opposite angles)

...(SAS test for similarity)

(5) Intrapezium PQRS, side PQlIside SR. AR =5AP
and AS =5AQ. Prove that: SR =5PQ (3 marks)

P Q

Proof:
AR =5AP ...(Given)

AR_S ()
AP 1

AS =5AQ

ﬁ—g =2 (i)

In AASR and AAQP,
AR _ AS

AP  AQ
/SAR =~ /QAP
AASR ~ AAQP

SR _ AR
PQ AP
SR _5
PQ 1
SR =5PQ

...(Given)

...[From (i) and (ii)]

...(Vertically opposite angles)
...(By SAS Test of similarity)

...(c.s.s.t)

...[From (i)]

(1)  In adjoining figure,
ZABC =175°,
ZEDC = 75°
state which two

triangles are similar
and by which
test? Also triangles by a proper one to one

B

correspondence (2 marks)
Solution :

In AABC and AEDC

ZABC = ZEDC ...(Each 75°)

/C=/C ...(Common angle)

AABC ~ AEDC ...(By AA test for similarity)

( Problem Set - 1 (Textbook Page No. 29) )

(11) In[JABCD, seg AD |l seg BC. Diagonal AC and
diagonal BD intersect each other in point P. Then
AP _PC

= (3 marks)
PD BP

show that
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A b (6)  Intrapezium ABCD, side ABlIside DC. Diagonals
AC and BD intersect in O. If AB =20, DC = 6,
5 OB = 15. Find OD. (3 marks)
C D
B C
Proof : ©
seg AD|Iseg BC ...(Given)
Z/PAD = /PCB  ..(i) (Alternate angles theorem) . B A
Solution :
In AAPD and ACPB ' , .
side AB |lIside CD ...(Given)
/PAD = /PCB ...[From (i)]
On transversal AC
ZAPD = ZCPB ...(vertically opposite angles)
o Z/CAB = ZACD (Alternate angles theorem)
AAPD ~ ACPB ...(By AA test for similarity)
Z0AB = 20CD ..(d)
AP _PD
PC _ BP In AAOB and ACOD
AP PC ZAOB = ZCOD  ..(vertically opposite angles)
PD_BP (Alternendo) Z0AB = 20OCD ...[From (i)]
AAOB ~ ACOD ...(By AA test for similarity)
i = AB _ OB
[ Practice set - 1.3 (Textbook Page No. 22) ) o (csst)
(7)  LJABCD is a parallelogram. Point E is on side 20 15
BC, line DE intersects Ray AB in point T. Prove % _OD
that : DE x BE = CE x TE. (3 marks)
15x6
OD =
A D 20
/ ‘ OD = 4.5 units
B
E C
(4)  In AABC, AP | BC, A
BQ | AC, B-P-C, o
A-Q-C, then prove
that ACPA ~ ACQB.
If AP =7, BQ =8,
T _ :
BC=12then find AC. 5T C
; (3 marks)
Proof: Proof and Solution :
LJABCD is a parallelogram ...(Given) In ACPA and ACQB
seg ABllseg CD ...(Opposite sides of a parallelogram) C=~/C ..(Common angle)
seg AT |l seg CD .(A-B-T) ZAPC = /BQC ...(Each is 90°)
on transversal TD, ACPA ~ ACQB ...(By AA test for similarity)
Z/ATD = ~CDT ...(Alternate angles theorem) AP AC
/BTE=/CDE ..(i) (A-B-T,T-E-D) BQ BC (cs.s.t)
In ABTE and ACDE, 7 AC
/BTE = ZCDE ..[From (i)] 8 12
ZBET = ZCED ...(vertically opposite angles) 7 ;12 =AC
ABTE ~ ACDE ...(By AA test of similarity) ‘ AC = 10.5 units
BE_TE (c.s.s.t.) (9)  In the figure, in AABC, point D on side BC is
CE DE ’ ’

DE x BE = CE x TE

such that, ZBAC = ZADC, then prove that,
CA?%= CB x CD. (3 murks)
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A on transversal AB
seg GFllseg DE  ...(Opposite sides of a square
are parallel.)
seg GF |l side BC ...(B-D-E-C)
on transversal AC
Proof: B D C ZAGF = ZABC ...(ii)
In AABC and ADAC, on transversal AC ...(Corresponding angles
/BAC = /ADC ...(Given) ZAFG = ZACB ...(iii) theorem)
ZBCA=ZACD ...(Common Angle) In AAGF and ADBG,
AABC ~ ADAC ...(By AA test of similarity) /AGF= /GBD ..[From (i) and A-G-B, B-D-C]
% = g—i ~(ess.t) Z/GAF = /BDG ..(Bach is 90°)
CA%=CB x CD AAGF ~ ADBG ...(iv) (By AA Test for similarity)
In AAGF and AEFC,
C Problem Set - 1 (Textbook Page No. 29) ) /AFG= /FCE ..[From (iii) and A-F-C, C-E-A]
(12) In the adjoining A ZGAF = /FEC ...(Each is 90°)
figure, XY I AAGF ~ AEFC  ..(v) (AA Test for similarity)
seg AC. If 2AX X ADBG ~ AEFC ...[From (iv) and (v)]
=3 x BX and BD _ DG ...(c.s.s.t)
XY=9.Complete B v C EF  EC
the activity to BD x EC = EF x DG
find the value of AC. (3 marks) BD x EC = DE x DE ...[From (i)]
Activity : DE?=BD x EC
2 AX=3BX %z :r—————————.——————————————————————1:
ax+px 3+ By componendo) | | ¥ Points to Remember: :
ABBX 5 i i e Theorem of Areas of Similar Triangles i
BX : Statement : The ratio of the areas of two similar !
ABCA ~ ABYX ..(By AA test for similarity) : triangles is equal to the ratio of the squares of :
BA _ AC (csst) ! their corresponding sides. (5 marks) !
BX XY | A |
_AC ...[From (i)] i E P i
2 9 I i ! !
‘ AC =225 units : E i :
*(13) In the adjoining figure, L]DEFG is a square. In i i_| i_| i
AABC, A =90°. Then prove that DE* = BD x EC I B D c Q S R
(Hint : AGBD is similar to ACFE. : Given : AABC ~ APOR. :
Use GD = FE N DE) (4 marks) i To Prove : i
: A(AABC) _AB*> _ BC* _ AC :
G F | A(APQR) PQ®> QR? PR? :
: Construction : :
| (i) Draw seg AD Lside BC,B-D-C :
5 ) 5 e | (i) Draw seg PS 1 side QR, Q-S-R :
Proof : : Proof : :
L] DEFG is a square. i A(AABC) _BCxAD i
| |

DE = EF = GF = DG ...>1) (Sides of a square)

A(APQR) QR xPS

_________________________________
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[The ratio of the areas of two triangles is equal :
to the ratio of the product of their bases and

I

1

corresponding height.] :
A(MABC) _ BC | AD 0o
A(APQR) QR PS W
AABC ~ APQR ... (Given) ,
AB _ BC 3 :
PQ - OR ...(ii) (c.s.s.t.) |
Also, ZB=£Q ...(iii) (c.a.s.t.) !
1

In AADB and APSQ, :
ZADB = /PSQ -.(Each is a right angle) !
/B = ZQ ...[From (iii)] :
(By A-A test of similarity) |

AD _ AB . l
PS ~ PO .(iv) (cs.s.t) |

A(AABC) _AB AB  1kiom (i), (ii) and (iv)]
A(APQR)  PQ “PQ

A(AABC)  AB?

AGAPOR) _ oo ..(vi)
A(AABC) BC?  AC? ..(vii)

A(APQR) QR2> PR?
A(AABC) _ AB’ _ BC* _ AC’
A(APQR) PQ* QR? PR?

I
1
1
I
1
1
I
I
I
I
I
I
I
1
I
I
1
I
I
1
I
:
I
. AADB ~APSQ
I
I
I
I
I
I
I
1
I
I
1
I
I
1
I
1
1
I
1
1
I
I

I

I

I

I

1

1

I

1

P 1
Similarly we can prove, :
1

1

I

I

1

1

I

1

I

_________________________________

[ Practice Set - 1.4 (Textbook Page No. 25) )

(2) If AABC ~ APQR and AB:PQ =2:3, then fill in
the blanks.

A(AABC) AB? 22

(2 marks)

A(APQR) pQy 3* [9]
(1) Ratio of corresponding sides of two similar
triangles is 3 : 5, then find ratio of their area.
(2 marks)
Solution :

Let the areas of two similar triangles be A,
and A, and their corresponding sides S, and S,

respectively.
Sy _3 ...(Given)
S, 5

2
Both the triangles are similar ...(Given)

2

— == ..(Theorem on areas of similar triangles)
A, s,

A, (s,Y

A, S,

The ratio of the areas of two similar
triangles is 9 : 25

(3) If AABC~ APQR, A (AABC) =80, A (APQR) =125,
then fill in the blanks. (1 mark)

A(AABC) _ 80 AB _

A(APQR]) 125 PQ
(4)  ALMN ~ APQR, 9 x A(APQR) =16 x A (ALMN).

If OR = 20, then find MN. (2 marks)
Solution :
9 x A(APQR) = 16 x A (ALMN) ...(Given)
9 A(ALMN)
16  A(APQR)
o, AMLMN) 9 0
A(APQR) 16
In ALMN and APQR, ...(Given)
A(ALMN) MN?
A(APQR) = QR? ...(Theorem on areas of
5 similar triangles)
9 _MN
16 207
3 _MN ...(Taking square roots)
4 20
MN — 3x20
4
MN =15

‘ MN =15 units ‘

(5)  Areas two similar triangles are 225 sq. cm, 81 sq. cm.
If a side of the smaller triangles is 12 cm, then find
corresponding side of bigger triangle. (3 marks)

Solution :

Let the areas of two similar triangles be A,
and A, and their corresponding sides S, and S,

respectively.
A =225cm* A =8l cm?S,=12cm  ..(Given)
Both the triangles are similar ...(Given)

Al

A

225_ S/
81 (12

S’
= 5z ...(Theorem on areas of similar triangles)
2 9

...(Taking square roots)
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(6)

s, =15><12
9
S, =20 cm

The corresponding side of the bigger triangle
is 20 cm

AABC and ADEF are equilateral triangles.
A(AABC) : A (ADEF) =1:2 and AB =4 find DE.

(3 marks)

Solution :

(7)

AABC and ADEEF are equilateral triang]les.
Equilateral triangles are always similar .
AABC ~ ADEF

A(AABC)  AB?
A(ADEF) DE?

...(Theorem on areas of

similar triangles)
1_ 4
2 DE’

%:é ...(Taking square roots)

DE =442

DE = 44/2 units

In the adjoining figure, seg PQ Il seg DE,
A(APQF) = 20 sq units. PF = 2 DP, then find
A(LDPQE) by completing the following

activity. (3 marks)
D
P
E Q F
Solution :
A(APQF) = 20 sq units.
PF =2DP
Let us assume DP = x units PF = 2x

DF = DP + [PF|=[x] +[2x] =[3x]

In AFDE and AFPQ,
ZFDE=| /FPQ| ...(Corresponding angles theorem)

ZFED = ...(Corresponding angles theorem)
In AFDE ~ AFPQ ...(By AA test of similarity)

A(AFDE) _[DF?|_(3x) _9
A(AFPQ) [PF*] (2x)* 4

A(AFDE) = % A(AFPQ) = % [0 - [gg 8q units

A (LIDPQE) = A(AFDE) - A(AFPQ)

-[20]
sq units

Problem Set - 1 (Textbook Page No. 27) )

(6)

AMNT ~ AQRS : Length of altitude drawn from
vertex T is 5 and length of altitude drawn from

vertex S is 9. Find A(AMNT) (3 marks)
A(AQRS)
Solution :
S
T
9
5
A N Q B R
AMNT ~ AQRS ...(Given)
/M= ,/Q ..(1) (c.a.s.t.)
In AMAT and AQBS
/M= ,/Q ...[From (i)]
ZMAT = ZQBS ...(Each 90°)
AMAT ~ AQBS ...(By AA test of similarity)
™ _TA .
—_— = ...(1n c.s.s.t.
50~ SB (ii) ( )

A(ATMN) TMm?
A(ASQR)  SQ?
A(ATMN)  TA2

...(Theorem on areas of
similar triangles)

AASOR) ~ 557 ...[From (ii)]
A(ATMN) TA? i
A(ASQR) ~ SB? ~[From (D)
AATMN) _ 5% ...[From (ii)]
A(ASQR) 92

AATMN) _ 25 ...[From (i)]
A(ASQR) 81

Problem Set - 1 (Textbook Page No. 27) )

Q
[y

1)

MCQ’s

. Choose correct alternative for each of the

following questions. (1 mark each)

If in AABC and APQR for some one-one

correspondence if AB _BC _CA hen
QR PR PQ
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A Q

B C R P
(A) APQR ~ AABC (B) APQR ~ ACAB
(C) ACBA ~ APQR (D) ABCA ~ APQR
(2)  If in ADEF and APQR. ZD = £Q, ZR = ZE, then

which of the following statement is false?
D

Q
X
E F R P
() £ =2k ) DE-EF
Q PQ RP
(c)DE _ DE (o) EE_DE
QR PQ RP QR

(3)  In AABC and ADEF. ZB = ZE, ZF = ZC and
AB = 3 DE, then which statement regarding two
triangles is true?

(A) The triangles are not congruent and not
similar.

(B) The triangles are similar but not congruent.
(C) The triangles are congruent and similar.

(D) None of the statements above is true.

A
D

AN

B C E F
(4)  AABC and ADEF both are equilateral triangles.
A(AABC) : A(ADEF) =1: 2. If AB = 4, then what is
the length of DE ?

(A)2v2  B) 4 (C) 8 (D) 442.
D

B c E F
(5)  In the figure seg XY Il seg BC, then which of the

following statement is true?

(6)

(7)

(8)

)

(10

(11)

(12)

(13)

(14)

A

(A) AB _ AX

AC AY
X Y

(B) AX _ AY
XB AC
(C)AX _AY
YC XB
D) AB _ AC
YC XB

In AABC, AB=3cm, BC=2cm and AC =2.5 cm.
ADEF ~ AABC, EF = 4 cm. What is the perimeter
of ADEF?

(A)30ecm  (B)225cm (C)15ecm (D) 7.5cm

The sides of two similar triangles are 4 : 9. What
is the ratio of their area?

(A)2:3 (B)4:9 (C)81:16 (D)16:81
The areas of two similar triangles are 18 cm? and

32 cm? respectively. What is the ratio of their
corresponding sides?

(A)3:4 (B)4:3 (C©)9:16 (D)16:9
AABC ~ APQR,AB=6cm, BC=8cm, CA=10cm
and QR = 6 cm. What is the length of side PR?
(A)8cm (B)10ecm (C)45cm (D)7.5cm
In AXYZ, ray YM is the bisector of ZXYZ where
XY =YZ and X - M - Z, then which of the relation
is true?

(A)XM =MZ (B) XM = MZ
OXM>MZ (D) None

In AABC, AB =6 cm, BC =8 cm and AC =10 cm.
AABC is enlarged to APQR such that the largest
side is 12.5 cm. What is the length of the smallest
side of APQR?

(A)75ecm (B)9em (C)8cm  (D)10 cm
In AABC, B-D -C and BD = 6 cm, DC = 4 c¢m.
What is the ratio of A (AABC) to A (AACD)?
(A)2:3 (B)5:2 (©)3:2 (D)5:3

In AXYZ, PQIIYZ, X-P-Yand X-Q-Z.

1f XP _ 4 4nd XQ = 4.8 cm. What is XZ?
PY 13

(A)15.6 cm (B) 20.4 cm
(C)7.8cm (D)10.2 cm

In AABC, Pis a point on side BC such that BP =4 cm
and PC =7 cm.

A (AAPC) : A (AABC) = .o .
(A)11:7 @®B)7:11 (QO)4:7 (D)7:4
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(15) In APQR, seg RS is the bisector of ZPRQ, PS =8, (i) EF
SQ=6,PR=20then QR = ................. . (i) A(AGEF) (3 marks)
(a) 10 (b) 15 (c) 30 (d) 40 (5)  Theratio of the areas of two triangles with equal
(16) In AABC, line PQ Il side BC, AP = 3, BP = 6, height is 3 : 2. The base of the larger triangle
AQ =5 then the value of CQiis .......... ) is 18 cm. Find the corresponding base of the
(a) 20 (b) 10 © 5 d) 16 smaller triangle. (2 marks)
Based on Practice set 1.2
(ANSWERS ) (6)  In ADEE, line PQ|| side EE. DQ = 1.8, QF = 5.4,
DE _ EF PE =7.2. Find DE. (2 marks)
(1)  (B)APQR ~ ACAB (2) (B) PQ RP D
(3)  (B) Both triangles are similar but not congruent. P /\ Q
AB AX = =
(@) (D)4V2 (5) (A) Ac™ Ay \
6) (C)15cm (7) (D)16:81 E F
8 (A)3:4 9) (D)7.5cm
o P
(10) (A)XM =MZ (11) (A)7.5cm (7)  In APQR, seg RS is bisector
of ZPRQ.PS=6,SQ=3§,
(12) (B)5:2 (13) (B)20.4 cm S
PR = 15. Find QR.
14y B)7:11 (15) (B) 15 units (2 marks)
(16) (B)10 Q R

(1)

(2)

(3)

)

( PROBLEMS FOR PRACTICE )

Based on Practice Set 1.1

E B
In the adjoining figure,
seg BE | seg AB and
seg BA 1 seg AD.If BE =6,
AD =9, A D

then find A(AABE) : A(ABAD) (1 mark)

The ratio of the areas of two triangles with
the common base is 6 : 5. Height of the larger
triangles is 9 cm. Then find the corresponding
height of the smaller triangle. (1 mark)

In the adjoining figure, T

RP:PK =3:2, then find

the value of

(i)  A(ATRP): A(ATPK)

(i) A(ATRK): A(ATPK) R P K

(iii) A(ATRP) : A(ATRK (3 marks)
In the adjoining figure, D

seg DH | seg EF,

seg GK L seg EF. K

If DH = 12 cm, E H “‘/F

GK =20 cm and
A(ADEF) = 300°cm?, then find G

(8)

)

(10)

(11)

In AXYZ, XY = YZ. X

Ray YM bisects Z/XYZ.

X-M-Z. Prove that M is M
midpoint of seg XZ. 4 I

(2 marks) Y Z
In the adjoining figure, seg ML |l seg BC,
seg NL|Iseg DC. Prove that AM: AB=AN: AD.
B (3 marks)
M

N
D

CJABCD is a trapezium in which AB || DC and
its diagonals intersect each other at point O.

Show that AO : BO = CO : DO. (3 marks)
Point D and E are the B
points on sides AB and D

AC such athat AB = 5.6,

AD =14, AC = 7.2 and

AE =1.8. A E C
Show that DE || BC. (3 marks)
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(12)

(13)

(14)

(15)

(16)

(17)

(18)

In APQR, ray QS bisects P

of /PQR. P-S-R. Show
that A(APQS) _PQ, S
A(AQRS) QR .
(3 marks) Q R
In the adjoining figure, seg PQlseg AB.

Seg PR |Iseg BD. Prove that QR || AD.
D

B P C (3 marks)

Based on Practice Set 1.3

In the adjoining figure, seg PA, seg QB, seg RC
and seg SD are L to line I AB = 6, BC =9,
CD =12 and PS =36, then find PQ, QR and RS.
g (3 marks)

R
P 2 ]

l‘ M M »
»

" A B C D

A vertical pole of a length 6 m casts a shadow
of 4 m long on the ground. At the same time a
tower casts a shadow 28 m long. Find the height
of the tower. (2 marks)

InAABC,AB=5,BC=6, AC=7. APQR ~ AABC.

Perimeter of APQR is 360. Find PQ, OR and PR.
(3 marks)

In AABC, /B = 90, A

seg DE | side AC. E

AD =6, AB =12, D

AC =18, then find AE.

(3 marks) B C
E is a point on side CB, C-B-E, In AABC,
AB =AC. If A

seg AD L
BC, B-D-C and F

seg EF L side
AC, A-F-C.
Prove that
AABD ~ AECFE.

E B D C
(3 marks)

(19)

(20)

(21)

(22)

(23)

(29)

(25)

(26)

D is a point on side BC of AABC such that,
ZADC = ZBAC. Show that AC>=BC x DC.
(3 marks)

In ARES, RE = 15, SE = 10. In APEA, PE = 8§,

AE =12. Prove that ARES ~ AAEP (3 marks)
R P
E
A
S C

In the adjoining figure,

seg CE L side AB, D
seg AD | side BC. Prove that

(i) AAEP ~ ACDP E B
(ii) AAEP ~ AADB (4 marks)

In the adjoining figure, if AABN = AACM, show
that AAMN ~ AABC. (4 marks)
B

A

C N
Let X be any point on side BC of AABC.
seg XM |l side AB and seg XN |l side CA.

M-N-T, T-B-X. Prove that: TX?=TB.TC. (2 marks)
A

Intheadjoiningfigure, D C

seg AB |l side DC, v

OD =x0OB=x-3,0C @)

= x-5 0A =3x - 19, %/@

Find the valueof x. A B
(4 marks)

Based on Practice set 1.4

ADEF ~ AMNK, If DE =5 and MN = 6, then find
the value of A(ADEF) : A(AMNK) (2 marks)

If AABC ~ ADEF such that the area of AABC is
9 cm? and the area of ADEF is 16 cm?. If BC = 2.1
cm. Find length of EF. (2 marks)




24 Master Key Mathematics II - Geometry (Std. X)
(27) Inthe adjoining figure, B (30) In AABC, seg DE |l side BC. If 2A(AADE) =
seg DE |l side BC. If D A(CODBCE). Show that BC = /3 x DE.

DE:BC=3:5, then find (4 marks)

A(AADE) : A(ADBCE)
(3 marks) A E C
(28) In AABC, PQ is a line
segment intesecting AB at point P and AC at

( ANSWERS )

(1) 2:3(2)75ecm(3)(@{) 3:2 (ii))5:2(3Gii) 3:5

point Q. PQ|I BC. If PQ divides AABC into two | (¥ (1) 50cem (ii) 500 cm? (5)12cm  (6) 9.6 units
equal parts equal in area, find BP : AB. (3 marks) (7) 20 units (14) PQ=8, QR =12, RS=16 (15) 42 m

(29) In AABC, ZABC =90°. APAB, AQAC and ARBC (16) 100 units, 120 units, 140 units (17) 4 units

are the equilateral trlangle.s constructed on (24) x=8 x=9 (25)25:36 (26) 2.8 (27)9: 16

sides AB, AC and BC respectively.

Prove that : A(APAB) + A(ARBC) = A(AQAC). (g ¥2-1
(4 marks) V2

7 /7 K/
LS X QI X g

,————————————————————————————————————-

ASSIGNMENT -1
Time : 1 Hr. Marks : 20

Q.1. (A) Choose the proper alternative answer for the question given below: (2)

(1) Select the appropriate alternative in the adjoing figure, PQIIAC. 2

BP=6,PA=8,BQ=9 thenQC=...............
(A)15 (B)12 (C)18 (D) 20 P

Q

(2)  In the figure seg XY |l seg BC, then which of the following statement is true?

A
(A) AB _ AX B) AX_AY
AC AY XB AC

©AX _AY (D) AB_AC X Y
YC XB YC XB

B C

Q.1. (B) Solve the following questions: (2)

(1)  AABC ~ APQR A(AABC) : A(APQR) =9 : 16. Find BC : QR.
(2)  APQR, seg RS is the bisector of ZPRQ. PS =8, SQ = 6, PR = 20, then find QR.

Q.2. Perform any one of the following activities: (2)
(1) In the adjoining figure, seg PM is a median.
Prove that A(APQM) = A(APRM)

'—————————————————————————————————-

»

S

\_————————————————————————————————_
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(2)  In the adjoining figure, DX = 4, DE = 8, FY = 6, D

OF = 12. Complete the following activity to
prove that seg XY Il seg EF. X Y
E F
Proof: XE=| |-| |=| [|-[ [|=] | [D-X-E]
pv-[J-[J-[J-[ -1  .p-v-n

px || ] ()

s
EZEZD (i)
L] [ ]

In ADEEF, ...[From (i) and (ii)]

Seg XY |l seg EF e BY e ]

Q.3. Attempt any Two of the following: (6)

(1) In[JABCD, seg ABllIseg CD. Diagonals AC and BD D C
intersect each other at point P.

. A(AABP) _ AF’ P
A(ACPD) CD? K 5

|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I ABIICD ...(Given)
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|

Prove

(2) Disa point on side BC of AABC such that ZADC = ZBAC. Show that AC?>=BC x DC.
(38)  Inthe adjoining figure, seg PA, seg QB seg RC and seg SD are L line [.
AB =60, BC =70, CD = 80. If PS = 280 then find PQ, QR, RS.

Q.4. Attempt any two of the following: )]
(1) InAPQR, ray MX and ray MY bisect ZPMQ

and ZPMR respectively. P-X-Q, P-Y -R. \ /
X

Seg PM is a median, prove that seg XY Ilseg QR Y
W
Q M R
A
(2)  Inthe adjoining figure, in AABC,A-P-Band A-Q-C
rove that AAAPQ) _ APxAQ
P A(AABC)  ABxAC . Q
B C

(3) Prove: In a triangle the angle bisector divides the side opposite to the angle in the ratio of the
remaining sides.

\-—————————————————————————————————————————————————_

\-———————————————————————————————————_

»
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B ..NDEX.. |

Pr.S.2.1-1(i)) Pg 33 |Pr.S.2.1-4 Pg 34|PrS.22-2 Pg 38(PS.2-2(iv) Pg 30|PS.2-8 Pg 38| PS.2-16 Pg 35

Pr.S.2.1-1(ii) Pg 33 |Pr.S.2.1-5 Pg 36|Pr.S.2.2-3 Pg 29(PS.2-2(v) Pg 30(PS.2-9 Pg 38| PS.2-17 Pg 39

Pr.S.2.1-1(iii) Pg 33 |Pr.S.2.1-6 Pg 27|Pr.S.2.2-4 Pg 37|PS.2-2(vij Pg 33|PS.2-10 Pg 30| PS.2-18 Pg 39

Pr.S.2.1-1(iv) Pg 33 |Pr.S.2.1-7 Pg 28|Pr.S.2.2-5 Pg 29(PS.2-3 Pg 34(PS.2-11 Pg 31

Pr.S.2.1-1(v) Pg 33 |Pr.S.2.1-8 Pg 27|PS.2-1 Pg 40(PS.2-4 Pg 30(PS.2-12 Pg 39

Pr.S.2.1-1(vi) Pg 33 |Pr.S.2.1-9 Pg 28 |PS.2-2(i) Pg 34(PS.2-5 Pg 35(PS.2-13 Pg 31

Pr.S.21-2 Pg 26 |Pr.S.2.1-10 Pg 28 |PS.2-2(ii) Pg 33|PS.2-6 Pg 37(PS.2-14 Pg 39

Pr.S.21-3 Pg 27 |Pr.S.2.2-1 Pg 37|PS.2-2(iii) Pg 30(PS.2-7 Pg 35(PS.2-15 Pg 31

: \ . : | Given : A

| Points to Remember: " | 1(1) InAABC, ZABC=90° |

: | ' (2) seg BD L hypotenuse AC, :

I Theorem : 1 I I A-D-C I

: ® Similarity and Right Angled Triangles : : : To Prove : D :

I 1

! 'In a right angled triangle, if the altitude is ! : BD?=AD x CD :

: drawn from the vertex of the right angle to the : : Proof : :

: hypotenuse, then the two triangles formed are | : In AABC, ZABC = 90° C B

: similar to the original triangle and to each other'. ! : ...(Given) :

: Given : : : seg BD L hypotenuse AC ...(Given) |

: ' A : ! AADB ~ABDC  ...(Similarity in right angled '

, (1) In AABC, ZABC =90° | : triangles) :

| | | AD BD riangles) !

, (2) seg BD L hypotenuse AC, | : BD-CD (cs.st)

' A-D-C Lol '

I ! 1 BD?=AD x CD !

' To Prove : D : L !

' AABC ~AADB ~ ABDC |

! Proof . MASTER KEY QUESTION SET - 2

1 1

: In AABC and AADB, B C!

: A=A ...(Common angle) : (2)  Inthe adjoining M

| *. AABC ~AADB ...(i) (By AA Test of similarity) figure, /MNP =90°

I I

' InAABCand ABDC, . seg NQ L seg MF,

1 I — =

' ZABC= /BDC (Each is a right angle) MQ =9, QP =4.

: ZC=/C ..(Common angle) ! Find NQ. (2 marks) Q

: AABC ~ABDC  ..(ii) (By AATest of similarity) ! Solution :

' .. AABC ~ AADB ~ABDC ..[From (i) and (ii)] | In AMNE, ZMNP = 90°

' @ Theorem of Geometric Mean : : N b "'(leel\r/lI)PN C P
L t ...(Gi

: 'In a right angled triangle, the length of , o , QL hypotenuse (' iven)

: perpendicular segment drawn on the hypotenuse | NQ?* = MQ x PQ ...(Theorem of Geometric mean)

! from the opposite vertex, is the geometric mean : NQ*=9 x4

| of the segments into which the hypotenuse is NQ? =36

1 .. , | .

| divided'. | ...(Taking square roots)
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(3)  Inthe adjoining P
figure, ZQPR =
90°, seg PM L
hypotenuse QR,
Q-M-R.If
PM=10,QM=8 Q 8 M
then find QR.

Solution :
In AQPR, ZQPR = 90° ...(Given)
seg PM L hypotenuse QR ...(Given)
PM?=QM x RM ...(Theorem of Geometric mean)
10 =8 x RM
rRM = 190

8

RM = 12.5 units

QR = QM + RM
QR=8+125
| QR = 20.5 units |

10

R
(2 marks)

.(Q-M-R)

Points to Remember:

Theorem : 2
® Theorem of Pythagoras :

Statement:'In aright angled triangle, the square
of the hypotenuse is equal to the sum of the
squares of the remaining two sides'.

Given:
In AABC, mZABC = 90°
To Prove : A
AC?=AB? + BC?
Construction :

|

|

|

|

|

|

1

|

|

|

|

|

|

|

|

1

|

|

|

|

|

:

|

: Draw seg BD L side
: ACsuchthatA-D-Cg
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
1
|
|
|

Proof :
In AABC, ZABC =90°
seg BD L hypothenuse AC
AABC ~ AADB ~ ABDC ...(i)(Similarity in right
angled triangles)

...(Given)

1
1
1
|
1
1
1
1
1
1
1
1
|
1
1
1
1
1
1
1
1
1
1
1
:
C |
|
:
...(Construction) i
1

1

1

|

1

1

1

1

1

1

1

1

|

1

1

1

1

1

1

AABC ~ AADB ...(From (i)]
AB _ AC ...(c.s.8.1)
AD AB

AB?>=AC x AD ...(id)
AABC ~ ABDC ...(From (i)]
BC _AC ...(c.s.s.t)
DC BC

BC?=AC x DC ...(1i1)

_________________________________

Adding (ii) and (iii) we get, I
AB?+BC2= AC x AD + AC x DC :
AB? + BC? = AC (AD + DC) :
AB?+BC2=ACx AC ["A-D-C] :
AB? + BC? = AC? :

AC? = AB? + BC? :

C Practice Set - 2.1 (Textbook Page No. 39) )

(6)  Find the side and perimeter of a square whose

diagonal is 10 cm. (2 marks)
Given: '

S [ ' R

(1) [PQRSis a square
(2) PR=10cm 1 1
To Find :
(a) SidePQ P . 0Q
(b)  Perimeter of CJPQRS
Solution :

LJPQRS is a square

PQ=QR ..»1)

In APQR, Z2Q =90°

PR? = PQ? + QR?

102 = PQ? + PQ?

2PQ? =100

...(Given)
(Sides of a square)
...(Angle of a square)
...(Pythagoras theorem)
...[From (i)]

100
PQ* =X
Q 2
PQ? =50
PQ = 25%x2

Perimeter of (JPQRS = 4 x side
= 4xPQ
= 4x 52

Perimeter of OPQRS = 20+/2 cm‘

(8)  Length and breadth of a rectangle are 35 cm and
12 cm respectively. Find length of its diagonal.

(2 marks)
Given: DH H C
(1) [JABCD is a rectangle
(2) AB=35cm, T T
BC=12cm
. A H OB
To Find :
diagonal AC
Solution :

In AABC, ZABC =90° ..(Angle of a rectangle)
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AC?*=AB? + BC? ...(By Pythagoras theorem) street, its top touches the window of the other
=352+ 122 building at a heitht 4.2 m. Find the width of the
—1225 + 144 street. (3 marks)
=1369 Solution :
AC =37 cm ...(Taking square roots) Let RD represents the width of the street.
‘ Length of the diagonal of the rectangle is 37 cm ‘ BD represents the first building.
(7)  Inthe adjoining figure, D AR represents the second building
/DFE =90°, FG | ED if 8 CA and CB are two different positions of the same
GD = 8, FG = 12 then G ladder from point C.
find (i) EG (ii) FD AR=42m,BD=4m,AC=BC=58m,RD="
(i) EE (3 marks) 12 In AARC, /R = 90° .(Given)
Solution : E F AC? = AR? + CR? ...(By Pythagoras theorem)
2 _ 2 2
()  TnADFE, /DFE = 90° .(Given) (58 = (.27 + CR
. seg FG L hypotenuse DE ...(Given) CR?=(5.8) - (4.2
FG2=DG x EG ...(Theorem of Geometric mean) CR*=(58+4.2)(58-42)
122 =8 x EG CR?=10x1.6
2
EG - 12212 CR*=16
CR=4m ...(Taking square root)

C EG = 18 units
(ii) In AFGD, ZFGD = 90°
. FD?=FG?+ GD?

—122 4+ 8
— 144 + 64
FD? = 208
FD = 208
FD = 16x13
:. |FD =413 units|
(iii) In AFGE, m/FGE = 90
EF? = EG* + FG?
18+ 122
— 324 + 144
EF? = 468
EF = J468
EF = 36x13

‘EF =613 units‘

*(10) Walls of two buildings

on either side of a
street are parallel to
each other. A ladder
5.8 m long is placed
on the street such that
its top just reaches the
window of a building
atthe heightif 4 m.On

()
...(Given)
...(By Pythagoras theorem)

...(Taking square roots)

° ...(Given)
...(By Pythagoras theorem)
...[From (i)]

(Taking square roots)

A
B
g o
o~ £ S
< 2 s £
<t
1 N
R C D

turning the ladder over to the other side of the

*(9)

In ABDC, £D =90°
BC?=CD? + BD?
5.8 =CD*+4?
CD? = (5.8)* - 42

...(Given)
...(By Pythagoras theorem)

CD? = (5.8+4)(5.8-4)
CD? = 9.8x1.8
cp - 28,18
10 10
cp? - 98x18
100
CD? — 98 x2x9
100
cp: — 196x9
100
CD = 14183 ...(Taking square roots)
cp - 2
10
CD =42m
RD =RC+CD ..(R-C-D)
=4+42
RD =82m

| Width of the streetis8.2m |

Intheadjoiningfigure,
M is the midpoint of
OR. ZPRQ =90°.
Prove that,

PQ? = 4PM? - 3PR*

(4 marks)
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Proof :
In APRQ, ZPRQ = 90°
PQ? = PR? + QR?

...(Given)
...(i) (By Pythagoras theorem)

QR =2RM ..(ii) (M is the midpoint of seg QR)
PQ? = PR? + (2 RM)? ..[From (i) and (ii)]
PQ?=PR? + 4 RM? ..(iii)
In APRM, /PRM = 90°

PM? = PR? + RM? ...(Pythagoras theorem)
RM? = PM? - PR? ..(1v)

PQ?=PR?+ 4 (PM?-PR?) ..[From (iii) and (iv)]
PQ? = PR? + 4 PM? - 4 PR?

PQ>= 4 PM?-3PR?
| |

[ Practice Set - 2.2 (Textbook Page No. 43) )

(3)  In APQOR seg PS is

median of APQR.
and PT L QR,
(4 marks)
Prove that : Q T S R
2
R
() PRI=PS?+ QR x ST + (QT]
2
R
(i) PQ?=PS?— QR x ST + (%)

Proof :
QS =RS = % (i) (Sis the midpoint of seg QR)

In APTS, ZPTS =90°
PS? = PT? + ST?
PT? = PS* - ST? ..(id)
(1) In APTR, ZPTR = 90° ...(Given)
PR2 =PT2 + TR? ...(By Pythagoras theorem)
PR? = PS? - ST? + (RS + ST)?...[From (ii), R-S - T]
=PS?-ST?+ RS? + 2 x RS x ST + ST?
=PS? + 2RS x ST + RS?

...(Given)
...(Pythagoras theorem)

~PS 12 x % x ST + (%) ...[From (i)]

2
PR® = PS* + QR x ST + (%)

(i) InAPTQ, ZPTQ =90° ...(Given)
. PQ*=PT*+ QT? ...(By Pythagoras theorem)
PQ?*=PS*-ST? + (QS - ST)*...[From (ii), Q- T - S]
PQ? = PS?— ST2 + QS2— 2 QS x ST + ST2
PQ?=PS*-2QS x ST + QS?

PQ? = PS?— 2 x % x ST + (%) ...[From (i)]

PQ® = PS* — QR x ST + (%)

“(5) Inadjoining figure, point T is in the interior of

rectangle PQRS.
Prove that, TS? + TQ?=TP2 + TR? (5 marks)
P Q
F B
T
S R
To Prove :
TS* + TQ*=TP?* + TR?
Construction :

Draw a line parallel to side SR, through point T,
intersecting sides PS and QR at point A and B
respectively.
Proof :
LIPQRS is a rectangle ...(Given)
/SPQ= /PSR = /SRQ = /PQR =90° ...(i) (Angles
of a rectangle)
seg PQllseg SR ...(ii) (Opposite sides of
rectangle are parallel)
But, seg ABllseg SR ..(iii)
seg PQllseg SRIlseg AB ...(iv) [From (i), (ii) & (iii)]
InJABRS, seg ABllseg SR
seg ASllseg BR ...(Opposite sides of

rectangle are paralleland P-A-S,Q-B-R)

[Construction]

...[From (iii)]

In CJABRS is parallelogram
AS =BR

...(By definition)
...(v) (Opposite sides of

parallelogram are equal)

Similarly by proving LJABQP is a parallelogram

we get,

AP =BQ ..(vi)

seg PQllseg AB ...[From (ii)]

on transversal PS,

ZQPS = ZBAS =90° ..(vii)

Similarly we can prove,

seg BA 1 seg PS

In ATAS, ZTAS =90°

TS?* = TA? + AS* =90°

...(viii)
...[From (vii)]

...(ix) (By Pythagoras
theorem)
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In ATBQ, /TBQ = 90° ...[From (viii)]

TQ? = TB* + BQ?*=90° ...(x) (By Pythagoras
theorem)

Adding (ix) and (x),

TS? + TQ? = TA? + AS* + TB? + BQ? ..(xd)

In ATAP, ZTAP =90°
TP? =TA? + AP? ..(xii) (By Pythagoras theorem)
In ATBR, ZTBR = 90°

TR? =TB? + BR?

...[From (vii)]

...(xiii) (By Pythagoras theorem)

Adding (xii) and (xiii),

TP? + TR?> = TA? + AP? + TB? + BR?

TP2 + TR? = TA? + BQ? + TB? + AS?...(xiv) ...[From
(vi) and (v)

TS?2+ TQ?*=TP?>+ TR? | ..[From (xi) and (xiv)

C

Problem Set - 2 (Textbook Pg No. 44) )

V)

(iii)

Solution :

(iv)

Solve the following:
Find the length a diagonal of a rectangle having

side 11 cm and 60 cm. (2 marks)
DF H C
In rectangle ABCD, | 1
AB=60cm,BC=11cm.
A 4 OB
In AABC, ZABC=90° ..(Angle of a rectangle)

AC?=AB? + BC?
AC2 = (60)2 + (117

...(By Pythagoras theorem)

=3600 + 121
AC*=3721
AC =61cm ...(Taking square roots)

‘ The length of the diagonal of the rectangle is 61 cm ‘

Find the length of the A
hypotenuse of a right

angled triangle if remaining E

sides are 9 cm and 12 cm. =

2 k

(2 marks) B c
Solution : 9cm

In AABC, ZABC = 90° ...(Given)

AC? = AB? + BC?
C= (9 + (12

...(By Pythagoras theorem)

=81+ 144
AC*=225
AC =15cm ...(Taking square roots)

length of the hypotenuse is 15 cm ‘

)

A side of and isosceles P
right angled triangle is x.

Find its hypotenuse.. X
(2 marks)
Solution : Q X R

@)

Given : H
(1) JABCD is a rectangle
(2) AB=16 cm
(3) A(LJABCD) =192 sq. cm. A LB

In APQR, ~/PQR = 90°
PR? = PQ? + QR?

...(Given)
...(By Pythagoras theorem)

PR? = x* + x?
= 2x?
PR =+/2x ...(Taking square roots)

The length of the hypothenuse is\/2 x units

Find the diagonal of a rectangle whose length is
16 cm and area is 192 sq.cm. (3 marks)

C

16 cm

To find :

AC

Solution :

LJABCD is a rectangle

A(OABCD) = length x breadth

192 = AB x BC

192 =16 xBC

192

16 = BC

BC =12 cm

In AABC, ZABC =90°

AC?=AB? + BC?
C2=(16)* + (12)?

...(Angle of a rectangle)
...(By Pythagoras theorem)

=256 + 144
AC* =400
AC =20cm ...(Taking square roots)

‘ length of the diagonal is 20 cm ‘

(10) Pranali and Prasad started walking to the East
and to the North respectively, from the same
point and at the same speed. After 2 hours
distance between them was 15v2 km. Find their
speed per hour. (3 marks)

Solution : N A
B represents
starting point of We&— e —»E
journey.

BAis the distance S B C
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travelled by Prasad in North direction. 2 AR?
BL2 + CM2=BC? + AC” 4 A0
BC is the distance travelled by Pranali in east He i 4 " 4
direction. 4 (BL? + CM?) =4BC> + AC> + AB> (Multiplying
AC is the distance between Pranali and Prasad throughout by 4)
after two hours. 4 (BL? + CM?) = 4BC?+ BC? ...[From (i)]
Let the speed of each one be x km/hr. ‘ 4 (BL? + CM?) = 5BC?
Distance travelled by each one hour is 2x km. 13 In AABC A
i.e. AB = BC = 2x km (13 In ’
In AABC, ZB = 90° ...(Linejoining adjacent seg AD L seg BC,
direction are L to each other) DB =3CD.
AB?+ BC? = AC? ...(By Pythagoras theorem) Prove that : c B
@xP + (2x) = (1542) 2AB? = 2AC? + BC? D
4x® + 4x2 =225 x 2 (4 marks)
8x2 =225 x 2 To Prove :
o 225x2 2AB? = 2AC? + BC2
2258 Proof :
Xi= s DB =3CD ..(i) (Given)
x= 1 ...(Taking square roots) In AADB, ZADB = 90° (Given)
2 AB? = AD? + DB? (By Pythagoras theorem)
X=75 AB? = AD? + (3CD)? [From (i)]
B | Speed of each one is 7.5 km / hr | AB? = AD? + 9CD? ...(ii)
“(11) InAABC, ZBAC=90° segBL In AADC, ZADC = 90° ...(Given)
and seg CM al; medians of AC?=AD?+CD? (By Pythagoras theorem)
AABC, prove that s Ao )
4(BL? + CM?) = 5 BC2. AD?=AC?-CD ...(1ii)
(5 marks) AB?=AC?-CD? + 9CD? [From (ii) and (iii)
AB?=AC + 8CD? . (iv)
To P :
R S . But BC = CD + DB .[C-D-B
4(BL =5B ..(Gi
f (BL* + CME) =5 (Given) BC =CD +3CD ..[From ()]
Proof : BC —4CD
In ABAC, ZBAC =90° ...(Given) BC
BC?=AB>+ AC?> ..(i) (By Pythagoras theorem) D = 4 (V)
2
In ABAL, ZBAC =90° ...(Given) AB2=AC*>+8 (%) ...[From (iv) and (v)]
BL? = AB? + AL? ...(ii) (By Pythagoras BC?
theorem) AB?=AC +8 x
— o 1 2
In ACAM, Z/CAM =90 ...(Given) AR = AC? + BC . [From (iv) and (v)]
CM2 = AC2+ AM? ...(ili) (By Pythagoras 2 o
theorem) 2AB2=2AC? + BC2 ‘ (Multiplying throughout
by 2)
Addine (i) and (iii),
ing (ii) and (i) (15) In trapesium ABCD, seg AB || seg DC. seg BD L
2 2 2 2 2 2
BL* + CM? = AB* + AL* + AC* + AM seg AD, seg AC 1 seg BC. If AD =15, BC =15
BL? + CM? = AB? + AC? + AL? + AM? and AB = 25, then find A (LJABCD) (5 marks)
BL? + CM?=BC? + AL? + AM? [From (i)]

2 2
BL? + CM? = BC? + (%ch T (%AB) [ L and

M are the midpoint of sides AC and
AB respectively]




Master Key Mathematics II - Geometry (Std. X)

Construction :

Solution :

Draw seg CM 1 side AB, (A-M-B)
Draw seg DN L side AB, (A-N-B)
In AABC, ZACB = 90° ...(Given)

AC? + BC? = AB?

AC? + (15) = (25)
AC? + (25)> - (15)?
AC? = 625 — 225 = 400

...(By Pythagoras theorem)

AC =20 units ...(Taking square roots)
A (AABC) = % x AB x CM ()
Also, A (AABC) = % x AC x BC (i)

%XABXCM:% x AC x BC

25xCM =20x15

20x15
M = 25
CM =12 units ..(iii)

In ABMC, ZBMC = 90°

BC?*=CM? + BM?

152 =12% + BM?

BM? =157 - 122

BM? =225 - 144

BM? =81

BM =9 units

CM =DN ...(v) (Prependicular distance between
the same two parallel lines are equal)

...(Construction)
...(By Pythagoras theorem)

...(iv) (Taking square roots)

In ABMC and AAND

ZBMC =z ZAND ...(Each 90°)
Hyp. BC = Hyp. AD ...(Given)
seg CM = seg DN ...[From (v)]
ABMC = AAND ...(Hypotenuse side test)
seg BM =seg AN ...(vi) ...(c.ss.t)
AN =9 units ...(vii) ...][From (iv) and (vi)]
AB = AN + MN + BM ..(A-N-M-B)
25=9+MN +9

MN =25-18 =7 units ....(viii)
In JCMND, seg MN |l seg CD
...(Given,A-N-M -B)
seg CM llseg DN

...(Perpendiculars drawn to the
same line are parallel)

LJCMND is a parallelogram ...(Definition)

CD =MN ...(Opposite sides of
parallelogram are equal)

CD =7 units ...[From (viii)]

A (trapezium ABCD) = % (AB + CD) x CM

r -

(A

Example: In the triplet (11, 60, 61)

25+7)x12

= (32) x 12 =192

N [— N [—=

’ A (trapezium ABCD) = 192 square units ‘

_______________________________

Points to Remember:

Converse of Pythagoras theorem :

Statement : In a triangle, if the square of one side
is equal to the sum of the squares of remaining
two sides, then the angle opposite to the first side
is a right angle and the triangle is right angled
triangle.

Given In AABC, AC?=AB? + BC?
To prove : ZABC=90°
A P

B c Q R

Construcion: Draw APQR such that
AB=PQ, BC=QRand ZPQR =90°
Proof : In AABC and APQR

PR? =PQ*+ QR? ...(By Pythagores
theorem) |
= AB? + BC? ...(Construction) |
=AC? ...(Givem) !
PR? =AC?
PR =AC ...(taking square roots)
AABC = APQR ...(SSS test)
ZABC = ZPQR =90°
Pythagorean Triplet:

In a triplet of natural numbers, if the square of the
largest number is equal to the sum of the squares
of the remaining two numbers. Then the triplet
is called Pythagorean triplet.

112=121 ; 60*=3600 ; 612 =3721
121 + 3600 = 3721

The square of the largest number is equal
of the sum of the squares of the other two
number.
Formula for the Pythagorean triplet:
If a, b, c are natural numbers and a > b, then
[(@ + b?), (a? - b?), 2ab] is pythagorean triplet.
(@ +Db%? = a*+2a%*+Db* (1)

_______________________________
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L e T ) (v) 10, 24,27 (1 mark)
| (@-b) = at-2a%% + b’ )
I I 72=729 ..(d)
I (2ab)y* = 4a?? (i) 107+ 942 — 100 + 576
+ +

: by (i), (ii) and (iii), : .
! , , | 10?2 +24% = 676 (i)
i (a2 + b?)? = (a2 = b?)? + (2ab) I
o [(@+ 1), (a2~ b?), (2ab)] is a Pyth triplet. | From (D and (i)
! a’+b?), (a2-Db?), (2ab)]is a agorean triplet. !
! . 1 r 5 ld b Y3 & P ' 272 = 10% + 242
! Xample: or a=>o an = !
: P ! ’ 10, 24, 27 is not a Pythagorean triplet. ‘
: a®+b*> = 25+9=34 :
1 az _ bz = 25-9=16 1 (Vl) 11, 60, 61 (1 mark)
1 1

612 =3721 ..(1)
I _ 1
B =% | 60° + 112 = 3600 + 121
: (16, 30, 34) is a Pythagorean triplet : 60 1 11 — 3721 i)
S . + (il

C Practice Set - 2.1 (Textbook Page No. 38) )

1

@)

(ii)

(iii)

(iv)

Which of the following are Pythagorean triplets?

Justify.

3,54 (1 mark)

52=25 (1)

32+42=9+16

32+42=25 ..(ii)

From (i) and (ii)

52 =32+ 42

4,9,12 (1 mark)

122 =144 ..@1)

4> +92=16 + 81

42+ 92=97 ..(ii)

From (i) and (ii)

122 % 42 4 92

5,12,13 (1 mark)

13*=169 (1)

52+122=25+144

52+ 122=169 ..(ii)

132=52+122 ...[From (i) and (ii)]
, 12,13 is a Pythagorean triplet. ‘

24,70, 74 (1 mark)

742 = 5476 ..(1)

242 + 707 = 576 + 4900

242 + 70% = 5476 ..(ii)

742 = 242 + 7(7? ...[From (i) and (ii)]

24,70, 74 is a Pythagorean triplet. ‘

C

From (i) and (ii)
612 =60% + 112
’ 11, 60, 61 is a Pythagorean triplet. ‘

Problem Set - 2 (Textbook Pg No. 44) )

(2)  Solve the following
(ii) Do sides 7 cm, 24 cm, 25 cm from a right angled
triangle? Give reason. (1 mark)
Solution :
252 = 625 ..(1)
72+ 242 =49 + 576
7%+ 24% = 625 .. (ii)
252 =72+ 42 ...[From (i) and (ii)]
By converse of Pythagoras theorem, given
triangle is a right angled triangle.
(vi) InAPQR,PQ=+8,0R=.5,PR=./3.Is APQR
aright angle ? If yes, which angle is of 90°?
(1 mark)
Solution : Q
PQ* = (VB) =8  .(0)
PR*+ QR? = (\3) +(V5)
PR2+QR*=3+5
PR? + QR? = ...(ii) R P
PQ?*=PR?+ QR2 ...[From (i) and (ii)]

Yes, APQR is a right angled triangled.
ZR =90°

...(Converse of Pythagoras theorem)

—————————————————————————————————

Points to Remember:

1
1
l
Theorem of 30° - 60° - 90° triangle. :
If the angles of a triangle are 30°, 60° and 90°, then |
the side opposite to 30° is half of the hypotenuse |

_________________________________
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—————————————————————————————————

and the side opposite to 60° is ﬁ times the

hypotenuse. 2
AD
In AABC,
m ZA =30°
m £C =60° and
m £ZB =90° BO N C

BC= %ACandAB= %AC

® Theorem of 45° - 45° - 90° triangle.

If the angles of a triangle are 45°, 45° and 90°,
then the length of the perpendicular sides are

1
—= times the hypotenuse.
7 P

AN
In AABC, 45°
m LA =45°
m ZC =45°and
m /B =90° BL 45 ¢

_________________________________

C Practice Set - 2.1 (Textbook Page No. 39) )

(4)  In adjoining figure, 30° P
find RP and PS using
the information 6
given in APSR, find
RPand PS. (2 marks)
Solution : R
In APSR, £S5 =90° ...(Given)
ZP =30° ...(Given)
ZR =60° ...(Sum of all angles

of a triangle is 180°)
APSR is 30° - 60° - 90° triangle
By 30° - 60° - 90° triangle theorem,
1

RS = 5 PR ...(side opposite to 30°)
6 =L xPR

2
PS = ? x PR ...(side opposite to 60°)
PS = % x 12

PS = 6\/5 units

C Problem Set - 2 (Textbook Pg No. 44) )

(2)  Solve the following
(i)  Find the height of an equilateral triangle having

side 2a. (2 marks)
Given :
(i) AABC is an

equilateral

triangle. 60°
(i) AB =2a B M C
Construction: seg AM L side BC,B-M-C
To find : AM.

Solution :

In AAMB, ZAMB = 90° ...(Given)
ZB =60° ...(angle of an equilateral triangle)
ZBAM =30° ...(Sum of all angles of a

triangle is 180°)
AAMB is 30° - 60° - 90° triangle
By 30° - 60° — 90° triangle theorem,

AM = % x AB ...(Side opposite to 60°)
AM = ﬁ x 2a

2
AM=+3a

(3) InARST, £S=90° £T =30°, RT =12 cm. Find

RS and ST. TN (2 marks)
Solution :

In APSR, £S5 =90° ...(Given)

ZT =30° sh ...(Given)

...(Sum of all angles of a
triangle is 180°)

APSR is 30° - 60° - 90° triangle
By 30° - 60° - 90° triangle theorem,
1

RS = = xRT

2
RS = % x 12 ...(side opposite to 30°)
RS =6 cm
ST = 73 x RT ...(side opposite to 60°)
sT=¥ 12

2

ST = 6v/3 cm
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“(5) Find the length if the side and perimeter of an ZAMC =90° ...(Construction)
equilateral triangle whose height is V3 em. ZCAM =30° ..(Sum of all angles of a

A (2 marks)
Given :
(i) AABC is an
equilateral 60°
triangle. B M C
(ii) seg AM L side BC,B-M-C
(iii) AM = J3 cm

To find : (i) AB (ii) Perimeter of AABC.

Solution :

(7)

In AAMB, ZAMB = 90°
ZB =60°
ZBAM = 30°

...(Given)

...(Angle of an equilateral triangle)
...(Sum of all angles of a
trangle is 180°)
AAMB is 30° - 60° - 90° triangle
By 30° - 60° - 90° triangle theorem,
i

x AB ...(Side opposite to 60°)

2
AB= = x AM
N

A2
- ix

Perimeter of ABC =3 x AB
=3 x2=6cm

‘ Perimeter of AABC =6 cm

AABC is an equilateral triangle. Point P is on base
BC such that PC = 1 BC, if AB =6 cm, find AP.
3 (5 marks)
Given:
(i) AABC is an equilateral
triangle.

(ii) AB=6 cm

(iii) PC = % BC

To find : AP ¢ pr M B

Construction : Draw seg AM 1L BC,C-M-B
Solution :

AB=BC=AC ..(Side of an equilateral triangle)

BC=AC=6cm ..»i) (*"AB =6 cm, given)

PC - % BC .(Given)

PC = 5><6 2cm  ...(ii)

In AAMC, ZC=60° ..(Angle of an equilateral

triangle)

*(16)

triangle is 180°)
AAMC is 30° - 60° - 90° triangle
By 30° - 60° - 90° triangle theorem,

CM = % AC ...(side opposite to 30°)
CM = x6em=3em . (i)

AM = ? x AC ...(side opposite to 60°)
AM = £ x6=33 ..(iv)

PM=CM—CP .(C-P-M)
PM=3-2

PM=1cm

In AAMP, ZAMP = 90° triangle

AP? = AM? + PM?
= (3v3) +1

AP?=27+1

AP?=28

AP = J4x7

AP =27

AP = p.[7 cm

In the adjoining figure,
APQR is an equilateral
triangle. Point S is on
seg OR such that

...(Construction)
...(By Pythagoras theorem)

...(Taking square roots)

QS = 1 OR. Prove that
3 Q S R

9 PS?=7PQ? (5 marks)
To prove : 9PS? = 7PQ?

Construction :

Draw seg PT 1 side QR, (Q-S-T-R)
Proof : APQR is an equilateral triangle (Given)
Solution :

PQ=QR=PR ...(1) [sides of an equilateral

triangle]

In APTS, ZPTS = 90° ...(Construction)

PS? = PT? + ST? ...(i1) (By Pythagoras theorem)

In APTQ,

Z/PTQ =90° ...(Construction)
ZPQT = 60° ...(angle of an equilated triangle)
ZQPT =30° ...(remaining angle)

APTQ is a 30° — 60° — 90° triangle
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By 30° — 60° — 90° triangle theorem,
PT = ﬁ PQ ...(iii) (side opposite to 60°)
2
1
QT = > PQ ...(iv) (Side opposite to 30°)
ST=QT-QS ..(Q-S5-T)

1
ST = 2 PQ - % QR ...[From (iv) and given]

1
ST= 5 PQ- % PQ ...[From (i)]
o _ 3PQ-2PQ
6
_ % PQ )
PS? = (i J PQ) ...[From (ii) (iii) and
()]
pg— 3PQ" | PQ’
4 36
,_ 27PQ* +PQ*
Ps* = 36
,_ 28PQ°
Pg = =
2 __ Z 2
ps?= Z PQ

9 PS? =7 PQ?

C Practice Set - 2.1 (Textbook Page No. 39) )

(5)

For finding AB and BC with A
the help of information in J8
adjoining figure, complete

the following activity.

(2 marks) B C

Solution :

AB=BC  ..(Side opposite to congruent angle)
/BAC =

x AC

S| [l Sl

AB=BC
x~/8

x 22

AB=BC=2 units‘

—————————————————————————————————

@)

(2)

&

Points to Remember:

Application of Pythagoras Theorem

In acute angled AABC,

ZC is an acute angle,

seg AD 1 side BC,

B-D-C.

Prove that :
B2=BC?*+ AC*-

Proof :

InAB=¢, AC=b,AD=p,BC=agand DC=x

BD=a-x

2BC - BD

In AADB,

=(a-xP+p? ...(By Pythagoras theorem)
¢ =a>—2ax + x> + p? ..(1)
In AADC,

b? = p? + x? ...(By Pythagoras theorem)
p*=b*—x? ..(id)
Substituting (ii) in (i)
=a*-2ax + x>+ b*— 12

c?=a*+b*-2ax

AB?=BC?* + AC*-2BC x DC

In AABC, ZACB > 90°, seg AD L seg BC
Prove that:
B?>=BC?>+ AC?+2BC x CD
A

Proof :

Let AD=p, AC=b, AB=¢, BC=gand DC =x
DB=a+x

In AADB,

=(a+xP+p? ...(By Pythagoras theorem)

c?=a*+2ax + x> + p? ..(1)
Similarly, In AADC,

P =x2+ p?

p* =b*—x* ..(ii)

Substituting (ii) in (i),

A=a?+2ax + x>+ b —x2
=a*+ 2ax + b?

AB?=BC?*+ AC* + 2BC x CD

_________________________________
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(3) The Apollonius Theorem. QR =2Q5 (S is the m1dPo1nt
A of seg QR, given)
QR =2x6
‘ OR = 12 units ‘
(4) InAABC, point M is
B M D C midpoint of side BC.

I

I

1

I

I

I

I

I

I

I

:
Theorem : In AABG, it M is a midpoint of BC. |
then AB*> + AC?=2AM? + 2BM~ i
Given : In AABC, M is midpoint of side BC. :
To prove : AB? + AC? = 2AM? + 2BM> :
Construction : Draw seg AD 1 seg BC i
:

I

I

1

I

I

I

I

I

1

I

I

I

1

I

Proof : If seg AM is not perpendicular to side BC.
Then ZAMB and ZAMC are either acute angle
or obtuse angle.

According to figure, ZAMB is on obtuse angle and

ZAMC s an acute angle. According examples (1)
and (2) above.

AB? = AM? + MB? + 2BM x MD (i)
and AC2=AM? + MC2 - 2MC x MD
AC? = AM? + MB?-2BM x MD (i) !
("BM = MC) ,

adding (i) and (ii) we get, :
|
AB? +AC? =2AM? + 2MB? :
|
|

This is called Apollonius theorem.

C Practice Set - 2.2 (Textbook Page No. 43) )

(1) InAPQR, point S is the P
midpoint of side QR.
IfPQ=11,PR=17,

PS =13 then find QR.

(2 marks) H H

. Q S R
Solution :

In APQR, PS is the median ...(By Definition)

PQ? + PR?*= 2PS* + 2QS? ...(Apollonius theorem)
112+ 172 = 2 x (132 + QS?)
121 +289=2 (169 + QS?)

% — 169 + QS?
205 — 169 = QS?
Qs =36

QS = 6units ...(Taking square roots)

If AB*+ AC?=290 cm? and
AM =8 cm, find BC.

(2 marks) H H
B M C

Solution :

In AABC, seg AM is median ...(Given)
AB? + AC?= 2AM? + 2BM?
...(Apollonius theorem)

290 =2(8*+BM)
20— 64+ BMR

1452— 64 = BM?
BM?> =81
BM =9 units ...(Taking square roots)
BC =2BM

...(* M is the midpoint of seg BC)
BC =2x9

BC =18 cm

Problem Set - 2 (Textbook Pg No. 44) )

(6)

Solution :

In AABC, seg AP is a median. If BC = 18,

AB? + AC?2=260. Find AP. (3 marks)
A

In AABC, seg AP is the
median on side BC

BP= 1+ x BC
2
BP= L x18
2
BP = 9 units ..(3)
In AABC, seg AP is median ...(Given)

AB? + AC?= 2BP? + 2AP?
...(Apollonius theorem)
260 = 2(92 + AP?) ...[From (i)]

% — 81 + AP

AP?=130-81
AP?>=49

...(Taking square roots)
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C Practice Set - 2.2 (Textbook Page No. 43) )

(2)

In AABC, AB =10, AC=7,BC=9. Find the length
of the median drawn from point C to side AB.

Given: A
(i) In AABC,
. . Mg 7
seg CM is a median >

(ii) AB =10, AC =7,

BC=9 B 9 C
To Find : CM. (3 marks)

Solution :
BM = % x AB  ..(Mis the midpoint of seg AB)
BM =+ x 10
2

BM = 5 units (1)

In AABC, CM is the median
AC? + BC?= 2CM? + 2BM?
...(Apollonius theorem)

...(Given)

7 +9* =2(CM? +5?)
49 + 81 =2(CM? + 25)

1370 = CM2 +25

CM?2=65-25

CM? =40

CM = /40 ...(Taking square roots)
CM = J4x10

CM = 2./10 units

Problem Set - 2 (Textbook Pg No. 44) )

(8)

Proof :

From the information given in the figure,
Prove that: PM=PN =,/3 x a (4 marks)

P

h
M<€a>»Q S Rea>»N
S
MQ=QR=RN=a ...(Given)

Point Q is the midpoint of seg MR (1)
In APMR, seg PQ is a median

...[From (i), Definition]
PM? + PR? = 2PQ? + 2QM?

...(Apollonius theorem)
PM? + a2 = 2a* + 24°
PM? =442 — 2%

)

PM? = 34?

...(Taking square roots)

PM= 34
Similarly we can prove, PN = J3a

PM = PN = 3z

Prove that the sum of the squares of the diagonals
of a parallelogram is equal to the sum of the

squares of its sides.
Given :

In [JABCD, is
a parallelogram

D H C

Diagonals
AC and BDA H B
intersect each other at point M.

Proof :

To Prove :
AC? + BD? = AB? + BC? + CD? + AD? (5 mark)
LJABCD is a parallelogram ...(Given)

[Diagonals of a

AM=cM=1Ac L)
2 parallelogram bisect

BM=DM= 1 BD ..(ii)| each other]

2
In AABC, seg BM is a median ...[From (i)]

AB? + BC?=2BM? + 2AM? ...(iii) (By Apollonius
theorem)

In AADC, seg DM is a median ...[From (i)]

CD?+ AD?*=2DM? + 2AM? ...(iv) (By Apollonius
theorem)

Adding (iii) and (iv)

AB? + BC?*+ CD*+ AD?*=2BM? + 2AM? + 2DM? + 2AM?

AB? + BC? + CD? + AD?= 2BM? + 2DM? + 4AM?

AB? + BC? + CD? + AD?= 2BM? + 2BM? + 4AM?

...[From (ii)]
AB? + BC*> + CD? + AD?=4BM? + 4AM?
AB? + BC2 + CD? + AD?= 4 [BM? + AM?]

2 2
AB? + BC*+ CD* + AD? =4 H% BDJ + [%AC) }

...[From (i) and (ii)]

1 1
AB? + BC2+ CD? + AD? =4 {ZBDZ +ZAC2}

1
=4x o [BD* + AC’]

AB? + BC? + CD? + AD?* = BD? + AC?

|BD? + AC? = AB* + BC? + CD* + AD?|
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(12) Sumofsquaresofadjacentsidesof a parallelogram In AABC, seg AD is a median ...(Definition)
is 130 cm? and length of one of its diagonal is 14 AB? + AC? = 2AD? + 2BD?...(Apollonius theorem)
cm. Find length of the other diagonal. i )
. 132 +13*=2 (AD? + 5?) ...[From (i) and given]
Given : &
— 2
(i) JABCD is a parallelogram 169 +169 =2 (AD* + 25)
(ii) AB?+BC? = 130 cm? % = AD? + 25
(iii) AC = 14 cm 169 — 25 = AD?
To find : BD (3 mark(s:) 144 — AD?
Solution :
oruton AD=12cm ...(Taking square roots)
LJABCD is a )
parallelogram AG = 3 AD  ..(Centroid divides each median
(Given) A in the ratio 3: 1)
2
BM = % BD @) [Diagonals of a AG= 3 x 12
parallelogram bisect
AM=1 Ac ()] cach other
1 *(17) Seg PM is a median of APQR. If PQ = 40,
AM = 5 x 14 =7cm PR =42 and PM =29, find QR. (3 marks)
In AABC, seg BM is the a median Solution : P
...[From (ii) and Definition] In APQR, seg PM is the
AB? + BC? =2AM? + 2BM?...(Apollonius theorem) median -(Given)
130 =2 (72 + BM?) PQ* + PR?* = 2PM? + 2QM?
130 _ 49 4 BAR ...(Appollonius theorem) 5 v >
2 407 + 422 =2 (29)* + 2(QM )
65 — 49 = BM? (40)2 + (42)2 = 2 (29 + QMP)
2 _
BM7=16 1600 + 1764 =2 (841 + QM?)
BM =4 cm ...(Taking square roots)
; (Taking sq 3364 _g41 4 ONE
=BD =4cm ...[From (i)] 2
2 1682 - 841 = QM2
QME 841
*(14) Inanisosceles triangle, length of each congruent QM =29 ...(Taking square roots)
side is 13 cm and length of the base is 10 cm. Find OR = 2QM (M is midpoint of seg QR)
the distance between vertex opposite to base and OR =2 x 29
centroid. A _
Given : ‘ OR =58 units ‘
(1) In AABC, is an (18) Seg AM is a median of AABC. If AB = 22,
isosceles triangle G AC=34,BC=24, find AM. A (3 marks)
B Solution :
(ii)) AB=AC=13cm, y y
BN e In AABC
BC =10 cm D 1
BM = = BC (M
(iii) seg AD is the median 2 (Mis
(iv) G is the centroid of AABC the midpoint of BC) 5 H H .
M
To find : AG 3 mark
o (3 marks) BM = < x 24 =12 units (i)
Solution : 2
1 o o In AABC, seg AM is the median ...(Given)
BD = =~ BC ...(Median bisects opposite side)
2 AB? + AC?*=2AM? + 2BM? ...(By Apollonius
BD= 2 x10=5cm ...(i) theorem)
2 22% + 34> =2 (AM? + BM?)
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484 + 1156 =2 (AM?* +12?)

% =AM? + 144
820-144 =AM?
AM? =676
‘ AM = 26 units ‘ ...(Taking square roots)

C Problem Set - 2 (Textbook Page No. 43) )

(1)

(2)

3)

4)

(5)

(6)

(7)

(8)

MCQ’s

Choose the correct alternative for each of the
(1 mark each)

Out of the following which is the Pythagorean

following.

triplet?
(A)(1,5,10) (B)(3,4,5) (O)(2,2,2) (D)(5,5,2)

In a right angled triangle, if sum of the squares
of the sides making right angle is 169 then what
is the length of the hypotenuse?

(A) 15 (B)13 (C) 5 (D)12

Out of the dates given below which date
constitutes a Pythagorean triplet?

(A) 15/08/17 (B) 16/08/16

(C) 03/05/17 (D) 04/09/15

If a, b, c are sides of a triangle and a* + b* = ¢?,
name the type of triangle.

(A) Obtuse angled triangle

(B) Acute angled triangle

(C) Right angled triangle

(D) Equilateral triangle

Find perimeter of a square if its diagonal is
1042 cm.

(A)10cm  (B) 4042 (C)20 cm
Altitude on the hypotenuse of a right angle

(D) 40 cm

triangle divides it in two parts of lengths 4 cm
and 9 cm. Find the length of the altitude.

(A)9 cm B)4em (C)6em  (D)18 cm
Height and base of a right angled triangle are
24 cm and 18 cm, find the length of its hypotenus.
(A)24ecm (B)30em (C)15cm (D) 18 cm

In AABC AB = /3 cm, AC =12 cm, BC = 6 cm.
Find measure of ZA.
(A) 30° (B) 60°

(C) 90° (D) 45°

)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

Additional MCQ'’s
R
In ARST, ZS =90° RT =12 m,
12 ST=8mthenRS=.........
S T
8
(A) 10/g m (B) 5/4m (C) 4,/5m (D)5m
P
16 In APOR, ZPQOR =90°,
M seg QM L hyp PR, PM =16 and
N RM=9thenQM = .................
Q R
(A)12 (B) 25 Q)7 (D)16 x 9
A In AABC, ZB =90°, ZC = 30°,
AB =6cm then AC=................
B :‘—300C

(A) 33 cm (B)24/3cm (C)124/3 cm (D) 12cm
P

. In APOR, £Q = 90°,
0

5v2 PQ=QR= 5.2
PR =10 then /P .................
Q R
52
(A) 30° (B) 45°
(C) 60° (D) Data not sufficient

Which of the following is a Pythagorean triplet?
(a) 60,61,11 (b) 40, 41, 42

(c) 11,12,15 (d) 9, 15,17

In AQSR, mZQ = 45°, m/S = 90° and SR =4,
find QS.

(A) 3 (B) 4 © 5 (D)6
Appollonius theorem is a theorem relating the
length of ................ of a triangle.

(A) Altitude (B) Angle bisector
(C) Perpendicular bisector (D) Median and sides
In the adjoining figure, AB*+ AC>*=122, BC =10,
then find AQ ...............

(A) 3

(B) 6

Q) 12 (D) 36
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17)

(18)

In APQR, mZPQR =90°, seg QS L hyp PR then.
(A) QS*=PS xRS (B) PS*=QS x PR

(C) PR*=QS x PS (D) PR?=QS* x PS?

In which of the following quadrilateral sum of

squares of all sides is equal to the sum of squares
of diagonals?

(A) Parallelogram (B) Rhombus

(C) Square (D) (A), (B) and (C)
( ANSWERS )
(1 (B)(3,45) (2) (B)13
(3) (A)15/08/17 (4) (C) Right angled
(5) (D) 40cm (6) (C)6cm
(7)  (B)30cm (8) (A)30°
© (Q4 5m (10) (A)12
(11) (D)12 cm (12) (B)45°
(13) (A) (60, 61, 11) (14) (B)4
(15) (D) Median and sides (16) (B)6

(17) (A)QS*>=PS xRS

@

(2)

3)

)

(5)

(18) (D) A, Band C

( PROBLEMS FOR PRACTICE )

Based on Practice Set 2.1

In AXYZ, £Y =90°, LZ = a°, /X = (a + 30°.

If XZ = 24, find XY and YZ. (3 marks)
In the adjoining figure, /L = ZMKN = 90°,
/MKL = 30° and /MNK = 45°. If KL = 63,

then find MK, ML, KN, MN and perimeter of
COMNKL.

(3 marks) M

45° N

Lo 30° K
63

Sides of triangles are given below. Determine

which of them are right angled triangle. (2 marks)
(i) 8,15,17 (ii) 20, 30, 40
(iii) 11, 12,15 (iv) 20,16, 12

Aladder 10 m long reaches a window 8 m above
the ground. Find the distance of the foot of the
ladder from the base of the wall. (2 marks)

E is a point on hypotenuse DF of ADFH, such
that seg HE | seg DEF, seg EG L seg FH and

(6)

(7)

(8)

)

(10)

(11)

seg EK | seg DH. Prove that,

(i) EG?=FG x EK b
(i) EK?=DK x EG E dK
(3 marks)
l
F G H

In adjoining figure, seg AD 1 side BC, B-D-C.

Prove that AB* + CD? = BD? + AC? (3 marks)
A
B C
D
In the adjoining figure, ZPQR = 90°

seg QS 1 side PR, PS =4, PQ = 6. Find x, y and z.
(3 marks)

Q z R

ADEF is an equilateral triangle. seg DP L side EF,

E-P-E. Prove that : DP? = 3EP? (3 marks)
D
E P F

APQR is an equilateral triangle, seg PM L side QR,

Q-M-R. Prove that : PQ? = 4QM? (3 marks)
P
Q M R

In the adjoining figure, seg BD 1 side AC,
C-D-A. Prove that : AB*=BC>+ AC?-BC.AC
B (3 marks)

Based on Practice Set 2.2

In APQR, M is the midpoint of side QR.
If PQ =11, PR =17 and QR = 12, then find PM.
(2 marks)
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(12) In AABC, AP is a median. If AP =7, AB? + AC? (17) In the adjoining figure, ZPQR = 90°. T is the
=260, find BC. (2 marks) midpoint of side QR. Prove that PR?=4PT>-3PQ>
(13) In AABC, AB?+ AC?=122 and BC = 10. Find the P (3 marks)
length of the median on side BC. (2 marks)
(14) Adjacent sides of a parallelogram are 11 cm and
17 cm. If the length of one of its diagonals is
26 cm, find the length of the other. (3 marks)
(15) If 'O' is any point in the interior of rectangle
ABCD, then prove that : OB? + OD? = OA? + OC* C ANSWERS)
(16) In the adjoining figure, APQR is an equilateral
triangle. QR = RN. Prove that PN* = 3PR? 1) XY=12,YZ = 12\/5
p (3 marks) (2) MK=12,ML=6,KN=12, MN =12 \/E , Perimeter
of OMNKL = 6(3 + 242 + /3)
(3) (i) and (iv) are right angled triangle
@) 6m (7) x=57y=2J5,z=3J5 (11) 13
d  — r T N (12) 18 (13)6 (14)12cm

7 / 7
0'0 0 0.0

*

,————————————————————————————————————-\

(1)

(1)

ASSIGNMENT -2

Time : 1 Hr.

Marks : 20

Q.1. (A) Solve the following sub questions:
Is 28, 21 and 35 a pythagorean triplet?

P
In APQR, ZPQR = 90° seg QS L hypotenuse PR,
PS =16, RS =9. Find QS S

Q R
Q.1. (B) Solve any one of the following questions:
In AADC, ZADC = 90° A
/C=45°, AC=84/2 cm.
Find AD.

D C

(2)

()

|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I @
I

I

I

I

I

I

I

I

|

()

In AXYZ, £Y =90°, £Z =a°, £X = (a + 30)°. Find £X

Q.2. Solve the any one of following sub questions:

In APQR, seg PM is a median. PM = 10 and PQ* + PR? = 328,
then find QR

Q M

In m and n are two distinct numbers then prove that m? — n? 2mn and m? + n® is a pythagorean triplet.

()

\-———————————————————————————————————_,

»
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(1)

()

3)

(1)
()

©)

'——————————————————————————————————————————————————-

Q.3. Solve the following sub questions: (any two)

P
In the adjoining figure, seg PS L side QR. If PQ =a, PR =b,
QS = cand RS = d then complete the following activity
to prove that (a + b) (a—b) = (c + d) (c — d)
Q S

Proof:In APSQ, ZPSQ = 90° ...(Given)
I:I2 =PS? + |:| ? ...(Pythagoras theorem)
pe=[ - T ()
In APSR, ZPSR = 90° ...(Given)
|:|2 =PS* + |:| ? ...(Pythagoras theorem)
= - (i)
| |2 - | |2 = I:I g |:|2 ...[From (i) and (ii)]
-2 =b0-d? ...(Substitution)

L B=br=c-d?

- =L Ix[]

In AABD, ZBAD = 90° seg AC L hypo BD, B-C-D. A

Show that (i) AB>=BC : BD (ii) AD?>=BD : CD

B C D
In the adjoining figure AD bisects /BAC, B-D - C. A
AD 1BC,DM LAB.A-M-B.DN LAC.A-N-C.
Proove that AM x MB = AN x NC N
B D C
Q.4. Solve the following sub questions: (any 2)
State and prove 'Pythagoras theorem' C
In AACB, ZACB =90° seg CD L side AB, A-D -B, B
seg DE | side CB.
Show that CD? x AC = AD x AB x DE.
A D B

In on equilateral triangle ABC, the side BC is triseccted at D. Prove that: 9 AD? = 7 AB?

»

(6)

(8)

\-—————————————————————————————————————————————————_
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B ..NDEX.. |
Pr.5.3.1-1(i) Pg46 |Pr.S.3.2-4() Pg51 |[Pr.S.3.4-4 Pg57 [PS.3-1 Pg64 |PS.3-8 Pg52 |PS.3-18 Pg 63
Pr.S.3.1-1(ii) Pg46 |Pr.S.3.2-4(ii) Pg51 |Pr.S.3.4-5 Pg57 [PS.3-2(i) Pg47 |PS.3-9 Pg47 [PS.3-19 Pg 58
Pr.S.3.1- 1(iii) Pg 46 |Pr.S.3.2- 4(jii) Pg51 |Pr.S.3.4-6 Pg58 |PS.3-2(ii) Pg47 |PS.3-10 Pg 48 |PS.3-20 Pg 58
Pr.5.3.1-1(iv) Pg46 |Pr.5.3.2-5 Pg51 |Pr.S.3.4-7 Pg58 |PS.3-2(ii) Pg47 |Ps.3-11 Pg50 |PS.3-21 Pg 64
Pr.5.3.1-2 Pg48 |Pr.S.33-1 Pg53 [Pr.S.34-8 Pg58|PS.3-3() Pg47 |Ps.3-12 Pg  |PS.3-22 Pg 60
Pr.5.3.1-3 Pg49 |Pr.S.3.3-2 Pg53 [PrS.35-1 Pg63 |PS.3-3 (i) Pg47 |PS.3-13 Pg 60 |PS.3-23 Pg 57
Pr.5.3.1-4 Pg46 |Pr.S5.33-3 Pg53 |PrS.35-2 Pg6l |PS.3-4 Pg49 |PS.3-14 Pg54 [PS.3-24 Pg 61
Pr.S.3.2-1 Pg50 |Pr.S.3.4-1 Pg56 |Pr.S.3.5-3 Pg63 |PS.3-5 Pg49 |PS.3-15 Pg 62 |PS.3-25 Pg 59
Pr.S.32-2 Pg50 |PrS.3.4-2 Pg56 [Pr.S.35-4 Pg62 |PS.3-6 Pg  |PS.3-16 Pg 62
Pr.5.3.2-3 Pg50 |Pr.S.3.4-3 Pg56 |Pr.S.35-5 Pg64 |PS.3-7 Pg52 | PS.3-17 Pg 57
: : : The point at which the tangent touches the circle :
i . .
: ¥ Points to Q{emem5e1’. : : is called the point of contact. :
1 I 1 I
: : : . . . . . :
1 ®  Circle : The set of all points equidistant from a | Line XY is tangent to the circle and point Ris the |
: fixed point in a plane is called circle. : : point of the contact. :
I I 1 I
! ! ' ®  Secant : A line which intersects the circle in two
I I I I
: The fixed point is called the centre ! : distinct points is called the secant. :
: of the circle. : : Line [ is a secant. :
: In the above figure, point P is the ! : . . :
: centre of the circle. : : Basic concepts related to circles. :
I I I I
| 1 | ! i 1
| Basic Terms used in circle | ' (1) 'APerpendicular segment drawn from the centre !
! . . , ' ! of a circle to the chord bisects the chord.’ !
' ®  Radius : Distance between centre of a circle and ! ! I
| | | . . . 1
| any point on the circle is called the radius. | , Given:(1) A circle with centre P. |
: : : (2) Seg PM L chord AB, :
C D »l
: B Seg PQ, Seg PA and : : A-M-B. ,
: Q SegPBare radii. : | Conclusion : AM = BM. A B
I I 1 I
e A Chord :‘Asegment whose : | (2) 'A segment joining centre of a circle and the |
: X R Y 'end points lie on a circle : : midpoint of the chord is perpendicular to the |
, is called the chord. , , ' ,
: : : chord. :
| Seg CD and Seg AB are chords. | | I
i - A chord which N bk i i Given:(1) A circle with centre A. i
° i ter : i
: fameter _C or. wiie pass?s through the | : (2) Point M is midpoint of !
| centre of the circle is called the diameter. | | |
1 1 1 chord PQ. N 1
! Seg AB is a diameter. : : PCM Q!
' 8 ' ' Conclusion: Seg AM L chord PQ. Q.
: Length of the diameter is double the radius. : : :
o . . T ircl i t circles), t
L ® Tangent : A line in the plane of a circle which : : (3) 'In a circle (or in congruent circles) Congruen' :
: touches the circle exactly in only one point is | : chords subtend congruent angles at the centre. :
: called tangent of the circle. : : :
I I 1 I
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Given :(1) A circle with centre P A

(2) Chord AB = chord CD B
Conclusion: ZAPB = ZCPD
(4) 'In a circle (or in congruent

circles) if two of more chords C
subtend congruent angles at the centre, then they
are congruent.'

Given:(1) A circle with centre O. p
(2) ZPOQ = /ROS
Conclusion: Chord PQ = chord RS

)

S

(5) 'In a circle (or in congruent circles), congruent
chords are equidistant from the centre.’

Given :(1) A circle with centre P.
(2) SegPM L chord AB,
A-M-B
(3) SegPN L chord CD,
C-N-D
(4) Chord AB=chord CD
Conclusion: PM = PN

>
v/
w

(6) 'Inacircle (or in congruent circles), chords which
are equidistant from the centre are congruent.’

(2) Seg OM L chord PQ,

P-M-Q

(3) SegON L chord RS,
R-N-S

(4) OM=ON

Conclusion: Chord PQ = chord RS

(7) Congruent circles : Two or more circles are said
to be congruent circles if their radii are equal.

Q B
In the above figure, Radius PQ = Radius AB.

-, Both circles are congruent.

(8) Concentric circles : Two or more circles with same
centre but different radii are called concentric
circles.

(9) Touching circles : Two circles in the same plane
having only one point in common are called
touching circles.

_________________________________

1
1
1
1
1
1
1
1
1
|
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
Given :(1) A circle with centre O. :
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

—————————————————————————————————

Externally Internally
touching circles touching circles

(10) Intersecting circles : Two circles which have
exactly two points in common are called
intersecting circles.

9

(11) Circles passing through one point.

Two points and Three points

(i) Weshall first consider one

point. There are infinite
number of circles passing

&)

through a point.

distinct points.

There can be infinite number P,
of circles passing through
two distinct points.

oy
N

Note : Centres of all these circles
will pass through a line
containing perpendicular
bisector of the segment
joining these two points.

(iii) Circles passing through three points.
Here, arises to cases.

Case (I): When three points are
non collinear.

We can draw exactly one circle
passing through three non- B
collinear points.

-

Case (II): When three points

are collinear.
) .

_________________________________

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
| (ii) Circles passing through two
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
|
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We can not draw any circle passing through three
collinear points.

(12) Tangent theorem : A tangent at any point of a
circle is perpendicular to the radius, through the
point of contact.

P A Q
In above figure,
line PQ is a tangent at A and
Seg AO is the radius through
the point of contact A.
seg OA 1 line PQ.

(13) Converse of tangent theorem :

A line perpendicular to a radius of a circle at its
outer end is a tangent to the circle.

In adjoining figure,

line [ is perpendicular to

radius OA at its outer
end A.

line / is a tangent. A

Statement : The lengths of the two tangent
segments to a circle drawn from an external point
are equal.

Given :(i) A circle with centre A.
(ii) Disa pointin the exterior of the circle.

(iii) Points P and Q are the points of contact
of the two tangents from D to the circle.

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
: (14) Tangent segment Theorem :
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
|
1
1
1
1
1
1
1
1
1

P
A D>

Q
In APAD and AQAD,
Seg PA = ...(radii of the same circle)
Seg AD = Seg AD ...(Common side)
ZAPD = ZAQD =90°

...(by Tangent theorem)

APAD = AQAD ...(by Hypotenuse side test)
Seg DP = Seg DQ ..(cs.ct)

_________________________________

MASTER KEY QUESTION SET - 3

( Practice Set - 3.1 (Textbook Page No. 55) )

(1) In the adjoining figure,
the radius of a circle with
centre C is 6 cm, Line AB
is a tangent at A? Answer

the following questions. X 5>l
(i) What is the measure of
ZCAB? Why?
(ii) What is the distance of point C from line AB?
Why?

(iii) d(A, B) =6 cm, find d(B, C).

(iv) What the measure of ZABC? Why?. (3 marks)
Solution :
(i) Radius CA 1 Line AB ...(Tangent Theorem)

mZCAB =90° .. (1)
(i) d(C,A)=6cm

Distance of point C from line AB is 6 cm.

...(Radius of circle)

(iii) In ACAB, ZCAB = 90° ..[From ()]
BC?>= AC?>+ AB? ...(By Pythagoras theorem)
=6>+6°
BC?=36+36=72
BC =642 cm ...(Taking square roots)
(iv) In AABC, ZA =90° ...[From (i)]
AC=AB ...(Given)

Z/ACB = ZABC ... (ii) (converse of isosceles
triangle theorem)

In ACAB,
ZABC + ZACB + ZCAB + = 180°
...(Sum of all angles of a triangle is 180°)
Z/ABC +/ABC + 90 = 180 ...[From (i) and (ii)]
2/ABC =180-90
2/ABC =90

ZABC =45°

(4) What is the distance between two parallel
tangents of a circle having radius 4.5 cm. Justify
your answer. (2 marks)

Given :

(i) A circle with centre O and radius 4.5 cm.
(ii) Line [ is tangent to the circle at point A

(iii) Line m is tangent to the circle at point B
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(iv) Line I|| line m (3) Intheadjoining figure, M is

To find : Distance between line I and line m the centre of the circle and

; A seg KL is a tangent segment.
If MK =12, KL = ¢./3, then K

o (i) Find radius of the circle. L
(ii) Find measure of /K and /M. (3 marks)
Solution :
m B

Solution :
seg OA Lline! ..(»i)

seg OB L line m ...(ii) } (Tangent Theorem)

linel||linem  ...(iii) ...(Given)
A-O-B ...[From (i), (ii) and (iii)]
AB=A0O + BO

AB=45+45

AB=9cm

‘ Distance between line / and line m is 9 cm. ‘

[ Problem Set - 3 (Textbook Pg No. 83) )

(2) Line I touches the circle
with centre O at P ; radius
of the circle is 9 cm.
Answer the following.
(i) Find d(O, P) = write reason P
(ii) d(O, Q) =8 cm. Where does the point Q lie?
(iii) d(O,R) =15 How many such ‘R’ contained in line
1. What is the distance of those points from ‘R’?
(3 marks)
Solution :
(i) Radius of the circle is 9 cm.
d(O,P)=9 cm
(i) d(O,Q)=8cm
d(Q, O) < Radius
Point Q lies in the interior of the circle.

(iii) Pointcanhavetwodifferent
positions on line/ as shown

in the adjoining figure. ‘
AN

! R P R
In AOPR, ZOPR =90 ° ...(Tangent Theorem)

OR? = OP? + PR? ...(Pythagoras theorem)

152 =92+ PR?
PR*=225-81 =144
PR*=144

...(Taking square roots)

PR =12 units

Two such 'R' contained in line !

(i) InAMLK, ZMLK=90° ..(Tangentand radius_L
at the point of contact) (i)

MEK?2 = ML2 + LK

2
122 = ML + (6+3)
144 = ML? + 108

...(Pythagoras theorem)

ML? =144 -108
ML? =36
ML = 6 units ...(ii) (Taking square roots)

‘ Radius of the circle is 6 units. ‘

(ii) In AMLK, ZMLK =90°

ML = 1 MK ...[From (ii) and given]

2
...(Converse of 30°-60°-90° theorem)

(9) In the adjoining figure,

...[From (i)]

...(Sum of all angles of a
triangle is 180°)

line I touches the circle at

P. O is the centre. Q is the Q
mid point of radius OP. Q
Chord RS || line I. S
RS =12, find radius of the T P l
circle. (2 marks)

Solution :

Take a point T on line ! as shown in the figure.
Z0OPT =90°
chord RS||line !

Z0OPT = ZOQR ... (ii)
(Corresponding angles theorm)

... (1) (Tangent Theorem)
...(Given)

Z0OQR =90° ... (iii) [From (i) and (ii)]
seg OQ L chord RS ... [From (iii)]
1
R= = RS
Q 2

...(Perpendicular drawn from the centre
of the circle to the chord bisects the chord.)

1
R==x12

Q 2
QR = 6 units

Let the radius of the circle be x units.
OR = OP = x units ...(Radii of the same circle)
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0Q= % or (" Qis midpoint of seg OP)
1
0Q==-xx
Q 5
x
00 ==
Q 2
In AOQR,
Z0OQR = 90° ... [From (iii)]

OR?= OQ* + QR?....(By Pythagoras theorem)

e (gj T (6)

2

2 = xZ +36
4 = x*+144
...(Multiplying throughout by 4)
LA - xt = 144
3x* = 144
R "
3
X = 48
x = 48 ...(taking square roots)
x = ~16x3

x = 43

OR=0P = 4\/5 units

Radius of the circle is 4V/3 units. ‘

(10) In the adjoining figure,

seg AB is a diameter of a B
circle with centre C. Line
PQ is a tangent, it

touches the circle at T. Ah ‘

segs AP and BQ are P T o)
perpendiculars to line

PQ. Prove seg CP = seg CQ. (2 marks)
Construction :
Draw seg CT, seg CP and seg CQ.
Proof :
seg AP 1 line PQ ...(1) (Given)
seg CT L line PQ ...(ii) (Tangent Theorem
seg BQ L line PQ ...(iii) (Given)

seg AP || seg CT||seg BQ ...[Perpendiculares
drawn to the same line are
parallel to each other from (i), (ii) and (iii)]

On transversals AB and PQ,
PT AC
QT “BC ...(iv) [Property of intercepts
made by three parallel lines]

But, AC =BC ...(Radii of the same circle)

AC

BC - 1 (V)
PT . .
a =1 ...(vi) ... [From (iv) and (v)]
o PT=QT (Vi)
In APTC and AQTC,
seg CT =seg CT ...(Common side)
ZCTP = £CTQ ...[Each is 90° from (ii)]
seg PT = seg QT ... [From (vi)]
APTC = AQTC ...(By SAS test of congruency)
seg CP = seg CQ .(cs.ct.)

[ Practice Set - 3.1 (Textbook Page No. 55) )

(2) In the adjoining
figure, O is the
centre of the circle.
From point R, Seg
RM and RN are
tangent segments,
touch the circle at M, N. (O,R) =10 cm, radius of
the circle =5 c¢m, then find (2 marks)

(i) the length of each tangent segment?
(ii) Measure of /L MRO?
(iii) Measure of /MRN
Construction : Draw seg OM and seg ON
Solution :
Radius OM L tangentRM ... (i) (Tangent Theorem)
In AOMR, ZOMR = 90° [From (i)]
» OR? = OM?+ RM?

102 = 52+ RM?

RM? = 100-25

RM? = 75

RM = 5+/3cm ..(ii) (Taking square roots)

MR =RN (Tangent segments Theorem)

RM = 5+/3 cm ... [From (ii)]
In AOMR, ZOMR = 90° [From (i)]

oM = % OR (Given)

... (iii) (Converse of
30° - 60°—90°)
Similarly we can prove,
ZNRO = 30° e (iv)
ZMRN = /MRO + ZNRO
...(Angle addition property)

30° + 30°

ZMRN = 60°
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(3)

In the figure, Seg RM and seg RN are tangent
segments of a circle with centre O. Prove that
seg OR divides Z/MRN as well as ZMON.

(2 marks)

Construction : Draw seg OM and seg ON

Proof :

(i)
(ii)
(iii)

In AOMR and AONR,
ZOMR = ZONR = 90° ...(Tangent Theorem)
seg OR = seg OR (Common side)
seg OM = seg ON (Radii of same circle)
AOMR = AONR [Hypotenuse — side test]
ZMOR = ZNOR ... (i) }
[c.a.c.t.]
ZMRO = ZNRO ... (ii)
seg OR bisects Z/MRN and ZMON
... [From (i) and (ii)]

Problem Set - 3 (Textbook Pg No. 83) )

)

In the adjoining figure, B
O is the centre of the

circle. Seg AB, seg AC

are tangent segments. A

Radius of the circle is r

and I(AB) = r , Prove C
OABOC is a square.

(2 marks)

Proof :

seg AB = seg AC ...(i) (Tangent segment Theorem)
I(AB) = r...(i1) ...(Given)
I(AB)=I(AC) =7 ...(iii) [From (i) and (ii)]
I(OB) =1(OC) =r ...(iv) (Radii of the same circle)
In LJABOC, seg AB = seg AC = seg OB = seg OC
... [From (iii) and (iv)]
. JABOC is a rhombus ...(v) (Definition)
But, ZOBA = 90°

In rhombus ABOC, ZOBA = 90°
... [From (v) and (vi)]

(Definition)

...(vi) (Tangent Theorem

. LJABOC is a square

(5) In the adjoining figure, A

E B
O ABCD is a parallelogoam. r 1
It circumscribs the circle 4 F
with centre T. Point E, F, G,
H are touching points. L J
C C

AE =45, EB =55, find AD.

(3 marks)
Solution :
AE=AH=45 ..(i)
BE = BF =5.5...(ii)
Let, DH =DG = x ...(iii)

(Tangent segment of
Theorem and

supportion)
CG=CF=y ..(iv)
O ABCD is a parallelogram ...(Given)
AB=CD ...[Opposite sides of

parallelogram are equal]

AE + BE =DG + CG ..[A-E-B and D-G-C]

45+55 =x+y ..[From (i), (ii), (iii) and (iv)]
x+y=10 ..(v)
AD =BC ...[Opposite sides of

parallelogram are equal]
AH +DH =BF + CF ..]A-H-D and B-F-C]
45+x=55+y ..[From (i), (i), (iii) and (iv)]
x—-y=55-45
. (vi)
Adding (v) and (vi),
x+y+x-y=10+1
2x=11
pe

2
x=>5.5

x-y=1

AD =AH + DH
AD=45+x
AD=45+55
AD =10 units

...(A-H-D)
...[From (iii)]

...[From (iii)]

Points to Remember:

® Theorem
If two circles are touching circles, then the
common point lies on the line joining their centres.

®  Externally touching circles :
In the adjoining figure, two
circles with centres O and
A are touching externally
at point P
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® Internally touching circles :

In the adjoining figure, two circles
with centres O and A are touching
internally at point P.

_________________________________

[ Practice Set - 3.2 (Textbook Page No. 58) )

(1) Two circles having radii 3.5 cm and P
4.8 cm touch each other internally. @
Find the distance between their
centres. (2 marks)

Given :

(i) Two circles with centers A and B touch each other
internally at point P.

(i) Radius of circle with centre A is 4.8 cm.

(iii) Radius of circle with centre B is 3.5 cm.

To Find : AB

Solution :

AP =48 cm, BP=35cm ...(Given)
A-B-P ...(When two circles touch
each other, the point of contact lies
on the line joining the centres.)

AP = AB+BP

48 = AB+3.5

AB = 48-35

AB = 13cm

AB=1.3cm

(2) Two circles having radii
5.5 cm, 4.2 ¢cm touch each
other externally. Find

distance between their R
centres? (2 marks)
Given:

(i) Two circles with centres P and Q touch each other
externally at point R.

(ii) Radius of circle with centre Pis 5.5 cm
(iii) Radius of circle with centre Q is 4.2 cm
To Find : PQ, QR

Solution :
PR=55cm, QR =42 cm ...(Given)
P-R-Q ...(When two circles touch

each other, the point of contact lies
on the line joining the two centres.)

PQ = PR+QR
PQ = 55+4.2
PQ = 97cm

(3) Ifradii of two circles are 4 cm, 2.8 cm. Draw figures
of circles touching each other, (i) externally

(ii) internally. (2 marks)
Solution :
Case (i): Externally touching circles.

PA=4cm, QA=28cm

(=

Case (ii) Internally touching circles.
PA=4cm, QA=2.8cm

@A

C Problem Set - 3 (Textbook Pg No. 83) )

(11) Draw circles with centres A, B, C each of radius
3 cm. Such that each circle touches the remaining
2 circles. (2 marks)

Solution :

Draw an equilateral triangle ABC with each side
measuring 6 cm. Taking A as centre draw a circle
with radius 3 cm. Repeat same thing taking B and
C as centres.

<

A-P-B ...(For two touching circles
B-Q-C point of contact lies on the
C-RA line joining the centres.)
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(4) In the adjoining figure, the circles with centres
P and Q touch each other at R. A line passing
through R meets the circles at A and B respectively

then
A

Prove that:

(i) Seg AP||seg BQ.
(ii) AAPR ~ ARQB.
(ii) Find ZRQB, if ZPAR = 35° (3 marks)

Proof and Solution :

P-R-Q ...(When two circles touch
each other, then point of contact lies

on the line joining the two centres.)

Z/PRA = ZQRB ...(i) [Vertically opposite
angles]

In APRA, seg PA=seg PR ...(Radii of same circle)
/PRA = /PAR ...(ii) [Isosceles triangle
theorem]

In AQRB, seg QR =seg QB ...(Radii of same circle)
ZQRB =z ZQBR ...(iii) [Isosceles triangle

theorem]

/PRA = /PAR= /QRB = ZQBR ...(iv)
[From (i), (ii) and (iii)]

/PAR = ZQBR ...[From (iv)]
Seg AP || seg BQ ...(Alternate angles test)
In AAPR and ARQB,
(i) ZPAR = /QRB ...[From (iv)]
(i) ZPRA = ZQBR ...[From (iv)]
AAPR ~ARQB  ...(By AA test of similarity)
/PAR = 35° (V) (Given)
ZQRB=/QBR=35° ...(vi) [From (iv) and (v)]
In AQRB

ZRQB + ZQRB + ZQBR = 180°
...(Sum of all angles of a A is 180°)

ZRQB + 35° + 35° = 180°
ZRQB =180° - 70°

/RQB =110°

...[From (vi)]

(5) In the adjoining
figure, the circles
with centres A
and B touch each
otheratE Line l is
acommon tangent
that touches the
circle at C and D respectively.

Find length of seg CD if the radii of the circles
are 4 cm, 6 cm? (3 marks)

Construction :
Draw seg AC and seg BD
Draw seg AF L seg BD, B-F-D.
Solution :
A-E-B ... i) [When two circles touch
each other, the point of contact lies
on the line joining the centres.]

AC=AE=4cm ..(ii) [Given, radii of same

circle]
BD=BE =6 cm ...(iii) [Given, radii of same
circle]
AB =AE + BE [A-E-B, from (i)]
AB=4+6 [From (ii) and (iii)]

AB=10cm ..(iv)

In CJACDF, ZACD = 90° [Tangent and radius
are L to each other at

/FDC = 90° ‘
the point of contact]
ZAFD =90° ...(Construction)
ZFAC =90° ...(Remaining angle)
. LJACDF is a rectangle. ...(Definition)
CD=AF ..(v) [Opposite sides of
FD=AC ..(vi) [ rectangle are equal]
FD =4 cm ...(vii) ...[From (ii) and (vi)]
BD = BF + FD ..[B-F-D]
6=BF +4 ...[From (iii) and (vii)]

BF=6-4=2cm

o ..(viii)
In AAFB, ZAFB = 90°

...(Construction)

AB =AF? + BF? ...(By Pythagoras theorem)
10 = AF? + 22

AF? =100 -4

AF? =96

AF = 96 ...(Taking square roots)
AF = \/16x6

AF = 4V6 cm

CD = 4v6 cm ...[From (v)]
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C Problem Set - 3 (Textbook Pg No. 83) )
B

(7)  Inthe adjoining
fig. circles with
centres X, Y
touch each other
at Z. A secant
passing through 4
Z meets the
circles at A and
B respectively.

Prove that, Radius XA || radius YB.
Fill in the blanks and complete the proof.(3 marks)

Construction :

Draw segments XZ and

Proof :

By theorem of touching circles,

points X, Z, Y are ‘ collinear points ‘

ZXZA= | /BZY| ..(Vertically Opposite angles)
Let LA XZA = /BZY =a (1)

seg XA = seg XZ ‘ Radii of the same circle ‘

LXAZ =| ZXZA |=a ..(ii) (Isosceles triangle

theorem)

seg YB = ‘ seg YZ ‘ ‘ " Radii of the same circle ‘

/BZY = =a ..(iii) (Isosceles triangle

theorem)
msXAZ =msYBZ=a ..[From (i), (ii) and (iii)]
Radius XA || radius YB

‘ ...Converse of alternate angles test ‘

(8) In the adjoining fig., circles with centres X, Y
touch at Z internally. Chord BZ of bigger circle,
intersects inner circle at A. Prove : seg AX|| seg
BY. (3 marks)

Construction : B

Draw seg ZY. \
Proof :

Y-X-Z ..,(Theorem of touching
circle)
In AXAZ, seg XA = seg XZ

...(Radii of the same circle)
ZXAZ = Z/XZA (Isosceles triangle theorem)
/XAZ = /YZB () [Y-X-Z, Z-A-B]
InAYBZ, seg YB=seg YZ ...(Radii of same circle)

/YBZ=/YZB ...(ii) (Isosceles triangle

theorem)

/XAZ = /YBZ ...[From (i) and (ii)]
seg AX]||seg BY...(Corresponding angles test)

Points to Remember:

® Arcofacircle: A part of a circle is called an arc
of a circle. Y

In the adjoining figure, points A
and B divide circle into two arcs,

viz arc AXB and arc AYB. x B
Fig .1
Y
® Measure of an arc: Measure of an
arc equals to its corresponding
central angle.
m(arc PXQ) = m ZPOQ
P Q
X
® Types of arc: Fig . 11

On the basis of measure of arc, arcs
can be classified into three types:
(1) Minor arc: An arc whose measure is less than
180° is called the minor arc.
Note : Minor arcs are often named using two
letters viain fig I and fig. II, arc AXB and arc PXQ
can be named arc AB and arc PQ respectively.
(2) Major arc: An arc measuring more than 180° is
called the major arc.
Measure of major arc = 360° — Measure of minor
arc.
(3) Semicircle: An arc whose measure is 180°is called
the semicircle.
Note: A diameter divides a circle into two
semicircles.

Theorem : In a circle (or in congruent circles),
congruent arcs have corresponding chords

congruent. Y
Given : (1) A circle with centre P. C
(2) arc AXB = arc CYD
To prove : chord AB = chord CD B
Proof : A X
arc AXB = arc CYD ...(1) [Given]

m(arc AXB) = mZAPB ...(>ii) } [Definition of

m(arc CYD) = m~ZCPD ...(iii) measure of a
minor arc]

_________________________________
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mZAPB =mZCPD ...(iv) :

[From (i), (ii) and (iii)]:

In AAPB and ACPD, :

(i) segPA=segPC (Radii of a circle)

(ii) ZAPB = ZCPD [From (iv)]

(iii) Seg PB = Seg PD Radii of same circle
AAPB = ACPD ...(by SAS Test of congruenc:e)I

chord AB = chord CD ...(C.s.c.’c.)I

® Theorem: In a circle (or in congruent circles),i

congruent chords have their corresponding minon

arcs congruent. X B

|
|
Given: (i) A circle with centre P. D :
(ii) chord DE = chord FG F i

To prove : arc DXE = arc FYG :
l

|

|

|

Proof: Y

G
(1) In ADPE and AFPG,
(i) side DP =side FP

}...(Radii of the same circle)
(ii) side PE = side PG

(iii)side DE = side FG ...(Given)

(2) - ADPE=AFPG ...(SSS Test)
(3) .. «DPE= /FPG (i) [ca.c.t]
(4) m (arc DXE) = mZDPE ...(>ii) [Definition of i
(5) m (arc FYG) = mZFPG ...(iii) } measure of a
minor arc] |

(6) .. msDPE=m/FPG ..[From (i), (ii) and (iii)]:
i.e. Z/DPE = /FPG
arc DXE = arc FYG

Arc addition Property:
Intheadjoiningfigurepoints

A, X, B,Y and C are on the

same circle and arc AXB

and arc BYC has exactly A B

one end point common. X
m(arc AXB) + m(arc BYC) = m(arc ABC)

_________________________________

[ Practice Set - 3.3 (Textbook Page No. 63) )
(1) Intheadjoiningfigure, G,D,E,F

G
are concyclic points of a circle D,
with centre C. ZECF = 70°,
m(arc DGF) =200° find (i) m arc 4
DE (iii) m(arc DEF). (2 marks) E
Solution :
m(arc EF) = mZECF (Definition of
measure of a minor arc)
m(arc EF) = 70° ..(1)

m(arc DE) + m(arc EF) + m(arc DGF) = 360°
...(Measure of a circle is 360°)
m(arc DE) + 70° + 200° = 360°
...[From (i) and given]
m(arc DE) = 360° — 270°

‘ m(arc DE) = 90°

m(arc DEF) + m(arc DE) + m(arc EF) ...(Arc
addition property)

m(arc DEF) =90° + 70° ...[From (i) and given]

‘ m(arc DEF) = 160°

(2) In the adjoining figure, AQRS is =
an equilateral triangle.
Prove (1) arc RS = arc QS =z arc QR
(2) m(arc QRS) = 240°. R S
(3 marks)
Proof :
AQRS is an equilateral triangle. ...(Given)

chord QR = chord RS = chord QS
...(Sides of equilateral A are equal)

arc RS = arc QS = arc QR ..(1)
(In circle, congruent chords have corresponding
minor arcs are congruent]
Let m (arc RS) = m (arc QS) = m (arc QR) = x
...(ii) [From (i) and supposition]
m (arc RS) + m (arc QS) + m (arc QR) = 360°
...(Measure of a circle is 360°)
X+ x+ x =360°
3x = 360°
x =120°
m (arc RS) = m (arc QS) + m (arc QR) = 120°
...(iii)
m (arc QRS) = m (arc QR) + m (arc RS)
...(Arc addition property)
m (arc QRS) = 120° + 120° [From (iii)]

‘ m(arc QRS) = 240°

(3) In the adjoining figure,
chord AB =chord CD, prove 4 D
that, arc AC = arc BD

(2 marks)
Proof :
chord AB = chord CD

arc ACB = arc DBC
[In a circle, congruent chords have their
corresponding minor arcs are congruent]

...(Gven)

®
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m (arc ACB) = m (arc DBC)
m (arc AC) + m (arc CB) = m (arc CB) + m (arc BD)
...(Arc addition property)
m (arc AC) = m (arc BD)
arc AC =z arc BD

Problem Set - 3 (Textbook Pg No. 87) )

(14)

In a circle with centre 'O',chord p__R
PQ = chord RS.

If m/POR = 70° and m(arc RS)
= 80°, then find. Q S
(1) m (arc PR)

(2) m (arc QSR)

(3) m (arc QS) (3 marks)

Solution :

m (arc PR) = mZPOR
...(Definition of measure of minor arc)

(1)

-, |m (arc PR) = 70°

chord PQ = chord RS
(arc PQ) = (arc RS)
...(In a circle, congruent chords have

...(Given)

corresponding minor arcs congruent)
m (arc PQ) =80° ...(ii)
m (arc PR) + m (arc RS) + m (arc PQ) + m (arc QS)
= 360° ...(Measure of circle)
70° + 80° + 80° + m (arc QS) = 360°
m (arc QS) = 360° — 230°
- |m(arc QS) =130°| ..(iii)
m (arc QSR) = m (arc QS) + m (arc SR)

...(Arc addition property)
m (arc QSR) = 130° + 80°

‘ m (arc QSR) = 210°

—————————————————————————————————

(i)
(ii)

Points to Remember:

Inscribed angle :

Anangleissaid to be aninscribed B
angle, if

the vertex is on the circle

both the arms are secants. In &

the adjoining figure, ZABC
is an inscribed angle, because
vertex B lies on the circle and both the arms BA

and BC are secants.

In other words, ZABC is inscribed in arc ABC.

_________________________________

[ —

[ —

_____________________________

Intercepted arc: !
Given an arc of the circle and an angle, if each side
of the angle contains an end point of the arc and
all other points of the arc except the end points lig
in the interior of the angle, then the arc is said tq
be intercepted by the angle.

A
B
A
C
N (@ ®

In figures (a), (b) and (c), ZABC has its vertex B
outside the circle and intercepts two arcs.

In figures (d) and (e), ZABC hasits vertex on the
circle and intercepts only one arc.

In figure (f), ZABC has its vertex B inside the
circle and intercepts only one arc.

Inscribed Angle Theorem

measure of its intercepted arc.

m ZABC = % m (arc AXC)

I

I

B 1

In the adjoining figure, :
I

ZABC is an inscribed :
angle and arc AXC is the :
intercepted arc. C
A 1

X :

I

1

I

I

I

_____________________________
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= Corollary -1:
An angle inscribed in a semicircle is a
right angle.

In the adjoining figure,
ZABC is inscribed in
the semicircle ABC

. Amc
D
m/ABC = 90°

= Corollary - 2:

Angles inscribed in the same arc are

congruent. B D

In the adjoining figure,

/ABC and ZADC,

both are inscribed in

the same arc ABC. ¢
/ABC= /ADC X

Note

Inscribed angles, ZABC and ZADC both intercepﬂ
the same arc AC. .. ZABC = ZADC

® Cyclic Quadrilateral

I
I
1
I
I
1
I
I
I
I
I
I
I
I
I
1
I
I
1
I
I
I
I
I
I
I
I
I
1
I
.
L
I
I
I
I
I
I
|
: A quadrilateral whose
i all four vertices lie on
I a circle is called cyclic
: quadrilateral.
: In the adjoining figure,
: OABCD is cyclic,
I
I
1
I
I
1
I
I
I
I
I
1
I
I
I
1
I
I
1
I
I
I
I
I
1
I
I
I
1
I
I
1
I
I
I
I
I
I

as all the four vertices
A,B,CandD, lie on a

circle.
® Theorem
Statement:
The opposite angles B
of a cyclic quadrilateral
are supplementary.

Given : OABCD is a cyclic quadrllateral

g

m ZABC + m ZADC = 180°
m Z/BAD + m Z/BCD =180°
Proof:

1 .
m ZABC = 5 m (arc ADC)  ...(i) Y (Inscribed
1 angle
m ZADC = 5 m (arc ABC) ...(ii) theorem)

Adding (i) and (ii), we get
m ZABC + m ZADC

_________________________________

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
To Prove : :
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

—————————————————————————————————

= % m (arc ADC) + % m (arc ABC)
m ZABC + m ZADC

= % [m (arc ADC) + m (arc ABC)]
m ZABC + m ZADC = % x 360

...(Measure of a circle is 360°)
mZABC + mZADC = 180° ...(iil)
In OABCD,

mZBAD +m/BCD + mZABC + mZADC =360°
(Sum of measure of angles of a
quadrilateral is 360°)

m/BAD + m/ZBCD + 180° = 360° ...[From (iii)]
m<s/BAD + m/ZBCD = 180°

® Converse of cyclic quadrilateral theorem :
If the opposite angles of a
quadrilateral are
supplementary, then
itisa cyclic quadrilateral.

B
In OABCD, if m ZA +
m~C = 180°

orm /B +m ZD = 180°
then, DABCD is a cyclic quadrilateral.

e Corollary:
An exterior angle of

cyclic quadrilateral is
congruent to the angle

v

opposite to adjacent B C E
interior angle.

In the adjoining figure, DABCD is cychc
/DCE is an exterior angle.
/DCE = ZBAD

e Ifend pointsof a

o)
(@)

segment forms

congruent angles

on the same side

of the segment, A D
then the vertices

of those angles and end points of the segment

are concyclic.
Z/ABD = ZACD
Points A, B, C and D are concyclic.

Note: Concyclic means points lying on the same circle.

_________________________________
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""""""""""""""""" 2) In the adjoining fi ’ P

Lo Two special properties : (2) Inthe adjoining figure

I I O POQRS is a cyclic

: . . 1 : quadrilateral, side PQ = s o
AU y MAAPD =2 Im(arc AXD) side RQ. /PSR =110°. Find

I A + m(arc BYQ)} (i) ZPQR (ii) m (arc PQR)

1 1

I C i (iii) m (arc QR) (iv) ZPRQ R

! : (3 marks)

: : Solution :

: : OPQRS is a cyclic quadrilateral (Given)
(i) m /PQR = 1 [m(arq, ZPQR + £PSR = 180° ...(Cyclic quadrilateral
' 2 ! theorem)
! PXR) — m(arc AB)!

! /PQR + 110° = 180°

I

: /PQR =180° - 110° ..(d)
I

1

[ —

_____________________________

[ Practice Set - 3.4 (Textbook Page No. 73) )

(1) In the adjoining figure, A
point O is the centre
of the circle. Length of
chord AB is equal to the A
radius of the circle. Find
(i) ZAOB (ii) ZACB R
(iii) m (arc AB) (iv) m (arc ACB) (3 marks)
Solution :
OA=0B ...(1) (Radii of the same circle)
AB = Radius of the given circle ...(ii) (Given)
AB =0A=0B ...[From (i) and (ii)]
AOAB is an equilateral triangle ...(By definition)

... (iii) (Measure of an angle of an

equilateral triangle)
m (arc AB) =mZAOB ...(Definition of measure
of minor arc)

... (iv) [From (iii)]

m(arc AB) =60°

ZACB = % (arc AB) ...(Inscribed angle theorem)

1

ZACB = 5 x 60 = 30° ... (v) [From (iv)]

m (arc ACB) + m (arc AB) = 360° ...(Measure of a

circle is 360°)
m (arc ACB) + 60° = 360° ...[From (v)]

m (arc ACB) = 360° — 60°

m(arc ACB) = 300°

(3)

m~/PQR = 70°

/PSR = % m(arc PQR) ...(Inscribed angle theorem)

110° = % m(arc PQR) ... (v) [From (iv)]
m(arc PQR) = 220° ..(ii)
In APQR, side PQ = side RQ ...(Given)

ZQPR = ZQPR ...(iii) (Isosceles triangle theorem)
In APQR,

ZPQR + ZPRQ + ZQPR = 180°(Sum of all angles
of a triangle is 180°)

70° + Z/QPR + Z/QPR = 180° ...(From (i) and (ii)]
2/QPR = 180° — 70°

2/QPR = 110°

ZQPR = 55° (iv)

ZQPR = % m(arc QR) ...(Inscribed angle theorem)

55 = % x m(arc QR) ...[From (iv)]
m(arc QR) = 110° ...[From (iii) and (iv)]
/PRQ = 55°

In cyclic OMRPN,

ZR = (5x - 13)° and
/N = (4x + 4)°. Find the
measure of /R and ZN.

(2 marks)

N

Solution :

OMRPN is a cyclic quadrilateral ...(Given)
ZR + ZN =180° ...(Cyclic quadrilateral theorem)
5x =13 +4x+4=180

9x -9 =180
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9x =180 +9 Z/PRM + #MSQ = 180° ...[From (i) and (ii)]
9x =189 ZPRS + ZRSQ = 180° ..(R-M-5)
y 189 seg PR || segQS ...(Interior angles test)

9
x=21

msZR=5x-13=5%x21-13=105-13=92°
mAN=4x+4=4x21+4=84+4=288°

(5)  Prove that any rectangle is a cyclic quadrilateral.

(2 marks)

Given : OPQRS is a rectangle S |_R

To Prove : OPQRS is a cyclic
quadrilateral

r Q
Proof: [OPQRS is a rectangle ...(Given)
/P=/Q=/R=/5=90° ...(i) (Angles of
rectangle)
/P + ZR =90° + 90° [From (i)]

ZP+ ZR =180°
i.e. opposite angles of DPQRS are supplementary
OPQRS is cyclic quadrilateral.

cyclic quadrilateral theorem)

(converse of

[ Problem Set - 3 (Textbook Pg No. 83) )

(23) Inthe adjoining figure, two circles intersect each
other at points M and N. Secants drawn from
points M and N intersect cirecls at point R, S, P
and Q as shown in the figure. (3 marks)

To Prove : seg PR|| segQS

Construction : Draw seg MN.

Proof : OPNMR is a cyclic quadrilateral

...(Definition)

ZMNQ is an exterior angle of OPNMR
...(Definition)
Z/MNQ = /PRM (1)
OMNQS is cyclic quadrilateral ...(Definition)

ZMNQ + ZMSQ = 180° ...(ii) (Opposite angles of
a cyclic quadrilateral are supplementary)

[ Practice Set - 3.4 (Textbook Page No. 73) )

(4) Intheadjoining figure,
seg RS is the diameter
of the circle with centre
'O'". Point T is in the
exterior of the circle.
Prove that ZRTS is an
acute angle. (3 marks)

Construction : Draw seg PS

Proof :

...(Given)
...(1) (Diameter subtends a right

seg RS is the diameter of the circle.

ZRPS =90°
angle at any point of the circle)

ZRPS is an exterior angle of APTS ...(Definition)

/RPS > /PTS (Exterior angle theorem)
i.e. ZPTS < ZRPS

ZPTS < 90° [From (i)]
i.e. ZRTS < 90° (R-P-T)

i.e. ZRTS is an acute ang]e.

C Problem Set - 3 (Textbook Pg No. 83) )

(17) Intheadjoining diagram,
chord EF || chord GH.
Prove that chord
EG = chord FH. )
[Complete the following G H
for the proof] (2 marks)

Proof : Draw seg GF
/EFG = Z/FGH ...(i) |(Alternate angles theorem)|

...(ii) (Inscribed angle

Z/EFG = % m(arc EG)

theorem)
/FGH = % m(arc FH) ...(iii) (Inscribed angle
theorem)
m(arc EG) = ...[From (i), (ii) and (iii)]
chord EG = chord FH  ...(In a circle, congruent

arcs have their corresponding
chords congruent)
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(19) A circle with centre C

touches the circle with
centre D internally in //
the point E. Point D lies g
on the smaller circle.
Chord EB of the external
circle intersects internal
circle at point A. Prove that seg EA = seg AB.
(3 marks)
Construction : Draw seg DE and seg DA
Proof :E-C-D
Seg DE is the diameter.
/DAE =90°

...(Theorem on touching circles)
(Definition)

...(1) (Diameter subtends a right
angle at any point of circle

other than its end points)
Consider circle with centre D.
seg DA L chord BE ...[From (i)]

seg EA =seg AB ...(Perpendicular drawn from
the centre to the chord bisects the chord)

(20) Intheadjoining figure,

C
seg AB is a diameter of
a circle with centre O. o
A »
D

Bisector of inscribed
Z/ACB intersects circle
at point D. (3 marks)

Prove that: seg AD = seg BD
Proof : Draw seg OD.

ZACB = (. Angle inscribed in a semicircle)

ZDCB =
m(arc DB) =
ZDOB =

(.- CD bisects ZACB)
...(Inscribed angle theorem)

...(1) (Definition of measure

of an arc)
seg OA = seg OB .. (ii) |(Radii of same circle)|
seg OD is ...|Perpendicular bisector| of seg AB

[From (i) and (ii)]

seg AD = seg BD ... (.Perpendicular bisector

theorem)

C Practice Set - 3.4 (Textbook Page No. 73) )

(6) Inthe adjoiningfigure, w
seg YZ and seg XT are
altitudes of AWXY, 7
which intersect each P
other at point P.

(3 marks)

X Y

To Prove:
(i) OWZPT is a cyclic quadrilateral

(ii) Points X, Z, T and Y are concyclic points.

Proof :
ZXTW =90° ...(1) (Given)
ZYZW =90° ...(i1) (Given)

ZXTW + ZYZW =90° + 90°...(Adding (i) and (ii))

ZPTW + £PZW = 180° X-P-T,Y-P-2)

OWZPT is a cyclic quadrilateral  ...(Convers of
cyclic quadrilateral theorem)

ZXZY = ZXTY =90° ...(Given)

LXZY = ZXTY

seg XY subtends congruent angle at points Z and

T which are on the same side of line XY.

Point X, Z, T and Y are concyclic points.

(7) Inthe adjoining figure,
m(arc NS) = 125°,
m(arc EF) = 37°. Find

m/NMS. (1 mark)

Solution :

m/ZNMS = % [m(arc NS) — m(arc EF)]

1
= = (125°-37°)
2

:1 x 88
2

mZNMS = 44°

(8) In the adjoining figure,
chord AC and and

chord DE intersect at
point B. If ZABE =108° D

e

and m(arc AE) = 95°, =
then find m(arc DC).
(1 mark)
Solution :

mZABE = = [m(arc DC) + m(arc AE)]

1
2
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108

% [m(arc DC) + 95°]

216 m(arc DC) + 95°
m(arc DC) = 216 — 95°

’ m(arc DC) = 121°

Problem Set - 3 (Textbook Pg No. 83) )

A

(25) Inthe adjoining diagram,

seg BD and seg CE are
altitudes.

To Provet that: .

(i) O AEFD is cyclic ; c
quadrilateral

(ii) Points B, E, D, C are con-cyclic points.

[Complete the following for the proof] (3 marks)

Proof: ZAEF =90° ...(1) (Given)
ZADF =90° ...(i1) (Given)
Adding (i) and (ii),

ZAEF + ZADF =90° + 90°

ZAEF + ZADF = 180°

OAEFD is cyclic (Converse of cyclic

quadrilateral theorem)

/BEC = ZBDC = 90° ...(Given)
/BEC = ZBDC

Seg BC subtends congruent angles at points E and
D which are on the same side of line BC.

Points B, E, D and C are con-cyclic.

—————————————————————————————————

(1)
X

Points to Remember:
D B 1
mZAPD = 5 [m(arc AXD)

C +m (arc BYC)]
m/ZAPC = % [m(arc DB) +

m (arc AC)]
m/PQR =

\./Nl;._\

[m(arc PXR) — m (arc AB)]

Tangent Secant Theorem

If an angle with its vertex on the circle whose one

_________________________________

[

[T

In the above three figures,

______________________________

1
side touches the circle and the other intersects i
the circle in two points, then the measure of the :
angle is half the measure of its intercepted arc.

A‘ h

/ABC has its vertex B on the circle, line BC is
tangent to circle at B and ray BA is a secant.

mZ/ABC = % m(arc ADB)

I
I
I
I
I
1
I
I
1
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I
1
I
I
I
I
I
I
I
I
I
1
I
I
1
I
I
I
I
I
Segment of a circle : A secant divides the circular :
region into two parts. Each part is called a :

segment of the circle. :

1
Alternate segment : Each of the two segments 1
1
formed by the secant of a circle is called alternate |
I

segment in relation with the other. |
I

Angle formed in a segment : An angle inscribed :
in the arc of a segment is called an angle formed !

in that segment. C
In the adjoining
figure, secant
AB divides
the circular B
region into two A
segments R and x

R..

2
R, and R, are alternate segments in relation with
each other.
ZACB is inscribed in arc ACB of segment R .

ZACB is an angle formed in segment R .

______________________________
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—————————————————————————————————

® Angles in Alternate Segment
If a line touches a circle

and from the point
of contact a chord is
drawn, then the angles X
which this chord makes

with the given line is

equal respectively to B C
the angle formed in the

corresponding alternate segment.

In the above figure,
m ZABC = % m (arc AXB) ..(1)
...(Tangent secant theorem)

m ZADB = — m (arc AXB) ...(ii)

N | =

...(Inscribed angle theorem)
m Z/ABC =m ZADB ...[From (i) and (ii)]

ZABC = ZADB

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

:

|

: ® Theorem

I If two secants of a circle A D
: intersect inside or outside
: the circle then the area
: of the rectangle formed
1 by the two line segments
: corresponding to one C B
: secant is equal in area to

: the rectangle formed by the two line segments
[ corresponding to the other.

:
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

In the adjoining figure,
chords AB and CD intersect each
other at point O inside the circle.
OAx OB =0C x OD
In the adjoining A
figure, chords
AB and CD B
intersect each O
other at point D
P outside the
circle. C
OA x OB =0C x OD

® Tangent Secant Segment Theorem
Statement: If a secant and a tangent of a circle
intersect in a point outside the circle, then the
area of the rectangle formed by the two line
segments corresponding to the secant is equal to
the area of the square formed by the line segment
corresponding to the other tangent.

_________________________________

—————————————————————————————————

(i) line PAB is a secant

intersecting the circle
at points A and B.

(ii) linePTisa tangentto P
the circle at point T. ' A

To Prove: PA x PB = PT? B

Construction: Draw seg BT and seg AT.
In APTA and APBT,

ZTPA = /BPT
ZPTA = /PBT (Angles in alternate segment)

(Common angle)

APTA ~ APBT (By AA test of similarity)
PT_PA
PB PT

(Corresponding sides of similar triangles)

PA x PB = PT?

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
, Proof : .
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

_________________________________

[ Problem Set - 3 (Textbook Pg No. 83) )

(22) In the adjoining
figure, two
circles intersect
each other in
point R and

point S. Line PQ
is a common tangent touching circle at points P
and Q. (2 marks)

Prove that: ZPRQ + ZPSQ = 180°
Construction: Draw seg RS
Proof: /PSR=/RPQ ..(»i) } (Angles in alternate
ZQSR = ZRQP ...(ii)
In APRQ,

ZPRQ + ZRPQ + ZRQP =180° ...(sum of angles
of a triangle is 180°)

/PRQ + /PSR + ZQSR = 180° ...[From (i) and (ii)]
ZPRQ + ZPSQ = 180° ...(Angle addition
property)

segments)

(13) Intheadjoiningfigure,

line PR touches the
circle at the point Q.
Using the information
given in the diagram,
answer the following
questions.
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@)

What is the sum of Z/TAQ and ZTSQ?

(ii) Write names of angles congruent to ZAQP.
(iii) Write names of angles congruent to ZQTS.
(iv) If ZTAQ = 65°, then find ZTQS and arc TS.
(v) It ZAQP =42°and Z/SQR =58°, then find ZATS.
Solution : (4 marks)
(i) OTAQS is a cyclic quadrilateral  ...(Definition)
‘ /TAQ + /TSQ = 180° ...(Cyclic quadrilateral
theorem)
(i) ZATQ= /AQP .
(Angles in alternate segments)
/ASQ = /AQP
(iii) £ZQAS= QTS ..(Angles inscribed in the same
arc)
ZRQS = ZQTS ..(Angles in alternate segment)
(iv) £TQS=ZTAS ..(Angles inscribed in the same
arc)
ZTAS = 65° ...(Given)
ZTQS = 65°
/TQS = % m(arc TS)...(Inscribed angle theorem)
1
65° = 5 m(arc TS)
m(arc TS) = 65° x 2
‘ m(arc TS) = 130°
(v) ZATQ=ZAQP ..(Angles in alternate segments)
o LATQ =42° ..(1)
ZSTQ = ZSQR ...(Angles in alternate segments)
/STQ = 58° ...(ii)
ZATS = ZATQ + /STQ ...(Angle addition
property)
ZATS = 42° + 58° ...[From (i) and (ii)]
ZATS =100°
(24) In the adjoining figure, two circles intersect

each other at points A and E. Their common
secant through E intersects the circle at points
B and D. The tangents of the circles at point B
and D intersect each other at point C. Prove that
OABCD is cyclic.

A

Proof: /BAE=_/EBC ..»i) (Angles in alternate
/DAE = ZEDC ...(ii) segments)
In ABCD,

ZBCD + «DBC + #ZBDC =180° ...(Sum of angle
of atriangle is 180°)

ZBCD + ZEBC + ZEDC = 180° ..(B-E-D)
/BCD + Z/BAE + ZDAE = 180° ...[From (i) & (ii)]
/BCD + ZBAD = 180° ...(Angle addition

property)

OABCD is a cyclic ...(Converse of cyclic

quadrilateral Theorem)

[ Practice Set - 3.5 (Textbook Page No. 82) )

(2)

@)

(ii)

Intheadjoiningfigure, ‘ S
chord MN and RS ‘
intersect each other at N
point D.

If RD = 15, DS = 4,
MD =8 then DN =?
If RS =18, MD =9,

DN = 8, then find DS. (3 marks)

Solution :

(i)

(ii)

Chord MN and Chord RS intersect each other in

the interior of the circle at point D.

DM x DN = DR x DS ...(Theorem of internal
division of chords)

8§xDN=15x4

DN = 15x4

| DN = 7.5 units

Let DS =x

RS =DR + DS
18=DR +x
DR = (18 -x) ..(ii)
Chord MN and Chord RS intersect each other in
the interior of the circle at point D.

DM x DN =DR x DS

...(1) (Supposition)
..(R-D=-9))

(Theorem of internal
division of chords)

9x8=x(18-x)

72 =18x — x?
xX2-18x+72=0
2-12x—-6x+72=0
x(x—=12)-6(x-12)=0
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x-12)(x-=6)=0
x—12=00rx-6=0

x=12o0rx=6

|DS=12 units |or| DS = 6 units |

[ Problem Set - 3 (Textbook Pg No. 87) )

(15) Inthe adjoining figure, W

m(arc WY) = 44,
m(arc ZX) = 68 then,

i) Find mZZTX and
m(arc WZ)

(i) If I(WT)=4.8, (TX) =8,
I(YT) = 6.4, then find I(TZ)

(iii) If IIWX) =12.8, I(YT) =6,
I(TX) = 6.4, then find I(WT)

Solution:

(i) msLZTX =

(3 marks)

[m (arc WY) + m(arc ZX)]
[44 + 68]

=— x112

N[RN|=RN |-

| m/ZTX = 56°
(i) WT x TX =TZ x YT

...(Theorem on internal
division of chords)
48x8 =TZx64
4.8x8
6.4

‘ TZ = 6 units

TZ =

(iii)) WX=WT +TX
128=WT + 6.4
WT=128-6.4

. |WT =64 units

~(W-=-T-X)

C Practice Set - 3.5 (Textbook Page No. 82) )

T
(4) Intheadjoiningfigure,

if PQ = 6, QR = 10,
PS =8, then find TS. P
(2 marks) Q

Solution :
PR =PQ + QR
PR=6+10
PR =16 units (1)

(P-Q-R)

Secants PST and PQR intersect each other in the
exterior of the circle at point P.

PT xPS = PR x PQ ...(Theorem of external

division of chords)

PTx8 =16x6 ...[From (i) and given]
PT _ 16x6

8
PT = 12 units ..(ii)
PT=PS+TS ..(P-S-T)
12=8+TS
TS=12-8

TS = 4 units

[ Problem Set - 3 (Textbook Pg No. 88) )

(16) In the adjoining
figure,

(i) Itm(arc CE)=54°,
m(arc BD) = 23°,

C
then find ZCAE < E 5 A
i) If AB = 4.2,
BC =54

AE =12, then find AD
(iii) If AB =3.6, AC=9.0, AD =5.4, then find AE.

B

(3 marks)
Solution:
(i) «CAE = % [m (arc CE) — m(arc BD)]
1
= — (54-23)
2
= 1 x 31
2
| ZCAE=15.5°

...(Theorem of external

(ii) AD xAE=AB x AC
division of chords)

ADx12 = 42x96 |AC =AB+BC
4.2x9.6 =42+54
AD =
12 =9.6

‘AD =3.36 units‘

(iii) AE x AD =AC x AB ...(Theorem of external

division of chords)
AE x54=9x%x36

AE _ 9%x3.6
54
‘ AE = 6 units
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C Practice Set - 3.5 (Textbook Page No. 82) )

(1) Intheadjoiningfigure,
point Q is the point R
of contact. If PQ =12, P
PR = 8, then find PS
and RS. (2 marks)
Solution :
Tangent PQ and secant
PRS intersect each other at point P.
PQ?=PR x PS ...(Tangent secant segments
theorem)
122 =8 x PS
12x12
8

PS = 18 units

PS=PR +RS
18=8+RS
RS=18-8

RS =10 units

C Problem Set - 3 (Textbook Pg No. 88) )

=PS

.(P-R-5)

(18) Intheadjoining diagram, R

(i) m(arc PR) =140° m/POR
= 36°. Find m(arc PQ)

(ii) IfOP=72,0Q=3.2,
then find QR P
(iii) If OP=7.2, OR=16.2 then
find QR (3 marks)
Solution:
(i) ZPOR= % [marc PR - marc PQ)]

36° = % [140° - marc PQ)]

36 x 2 =140° - marc PQ
m(arc PQ) = 140° - 72°
‘ m arc PQ = 68°
(ii)) OP?=0Q x OR

...(Tangent secant segment

theorem)
72x72 =32x0R
o 72x72
- 32
* |OR =162 units|
OR=0Q + QR ..(O-Q-R)

16.2=32+QR
QR=16.2-3.2
o QR=13 units
(iii) OP?2=0Q x OR ...(Tangent secant segment
theorem)
72x72=0Qx16.2

7.2%x7.2
O =
Q 16.2

0Q=32

OQ +QR=0R
32+QR=16.2
QR=16.2-3.2
QR = 13 units

.(O-Q-R)

[ Practice Set - 3.5 (Textbook Page No. 82) )

(3) In the adjoining

figure, point B
is the point
of contact and
point O is the
centre of the
circle. Seg OE L
Seg AD, if AB = 12, AC = 8, then find (i) AD
(ii) DC and (iii) DE (3 marks)

Solution :

Tangent AB and Secant ACD intersect at point A.

AB*=AC x AD ...(Tangent secant segments
theorem)
122=8 x AD
12x12 _AD
8
AD =18 units
AD = AC + DC JA-C-D]
18 =8 + DC
DC=18-8
DC =10 units |
Seg DE L chord CD ...(Given)
OE = 1, CD  (Perpendicular drawn from the
2 centre of the circle to the chord
1 bisects the chord)
DE = 2% 10 [From (i)]
| DE =5 units
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(5) In the adjoining figure,

seg EF is the diameter
of the circle with centre
H. Line DF is tangent at
point E. If r is the radius
of the circle, then prove
that DE x GE = 472

(3 marks)
To prove: DE x GE - 4r°
Construction : Draw seg GF
Proof : ZEGF =90°

...(1) (Diameter subtends a right

angle at any point on the circle)
In AEFD,

ZEFD =90° ...(Tangent and radius are

perpendicular at the point of contact)

...[From (i)]

...(ii) (similarity in right

angled triangles)

seg FG L hypotenuse ED
AEFD ~ AEGF ~ AFGD

AEFD ~ AEGF ..[From: (ii)]
EF DE

CECEF ...(cs.ct)

DE x GE = EF?

DE x GE = (2r)*> ...(diameter is twice the radius)

DE x GE = 472

[ Problem Set - 3 (Textbook Pg No. 89) )

(21) In the adjoining figure, M

seg MN is a chord of

a circle with centre O.

I(MN) = 25. Point L on

chord MN such that

I(IML) =9 and I(OL) =5,

then find radius of the N

circle.

3 k
Construction: (3 marks)

Draw seg OM and seg OA L chord MN
(M-A-N)
Solution:
Seg OA L chord MN

MA = 1, MN ...(Perpendicular drawn from the

centre to the chord bisects the chord

...(Construction)

MA = % x 25 =12.5 units ..(1)
MA=ML+LA ...(M-L-A)
125=9+LA ...[From (i) and given]
125-9=LA

LA = 3.5 units ...(i1)

»

In AOAL, ZOAL =90°
OL?=0A2+ LA?
52=0A? + (3.5)
OA2=25-12.25
OA?2=12.75

In AOAM, ZOAM = 90°
OM? = 0A?% + MA?
OM?=12.75 + (12.5)
OM?=12.75 + 156.25
OM? =169

OM = 13 units

...(Construction)
...(Pythagoras theorem)

...[From (ii) and given]

..(iii)
...(Construction)
...(Pythagoras theorem)

...[From (iii) and given]

...(Taking square roots)

| Radius of the circle is 13 units |

Problem Set - 3 (Textbook Pg No. 89) )

(1)

)

(2)

(3)

4)

(5)

MCQ’s

Choose the correct alternative for each of the

following. (1 mark each)
ZQPR = 60° A
- ZAOB=....... Q

PR

(A)60° (B)90° (C)120° (D) Can notbe found

Angle between external end point of radius and
tangentis ........... .

(A) 90°
(C) Obtuse angle

Point P is on the circle. AB is diameter of the
circle, Z/APB is

(B) Acute angle
(D) Can not say

(a) Reflex angle (b) Acute angle
(c) Right angle (d) Obtuse angle
MN is tangent at M and

AM is radius. Find AM.

5
M 4 N
(A)6 (b) 3 (©3y3 (A1
Z/ADC = 80°, then
/CBE=7? D C
A 5 &
(A) 100° (B) 10° (C) 80° (D) 280°
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) £XYZ= 0%, 2AYZ = 20° X ( PROBLEMS FOR PRACTICE )
line AY is tangent at
point Y. Based on Practice Set 3.1
c.om(are XY) = ........... . z (1) In the adjoining figure,
™ + point P is the centre of
the circle and line AB is
(A) 80° (B) 40° (C) 60° D) 120° the tangent to the circle
(7)  ABis tangent at B. at T. The radius of the .\ T+ B
AB=12,AP=6 circle is 6 cm. Find PB if
PQ=.. ZTPB = 60°. (2 marks)
(2)  Inthe adjoining figure,
point A is the centre of
A the circle AN = 10 cm.
(A)18 (B) 6 (C) 12 (D)20 Line NM is tangent at
. . M. MN = 5cm. Find the M N
(8)  Line PT is tangent at B radius. (2 marks)
point T. Which of the (3)  Acircle with centre.
following is true? O Point A is in the
exterior of the circle.
Ly Line AP and line
P T Q AQ are tangents at
(A) ZABT = ZAPT  (B) ZABT = /BAT point P and point Q Q
(C) ZBAT = /BTQ (D) None of the (A), (B), (C) respectively P-A-S, Q-A-R ZPAR = 130°. Find
ZAOP. (2 marks)

)

(10)

(1
(3)
(5)
)
)

A circle with centre P.

Line AB and line AC
are tangents from point
A at points B and C
respectively. Which of
the following is/are true?
(A) ZBPA = ZCPA (B)£BAP = LCAP

(C) £PBA = ZPCA (D) All three A), (B), (C)
In adjoining figure,

PQ = OR. /P = 60°

~ m(arc PR) = .........
(A) 120° B) 60° (C)90° D) 240°
( ANSWERS )
(C) 120° (2) (A)90°
(C) Right angle 4) (B)3
(C) 80° (6) (D) 120°
(A) 18 (8) (C) £ZBAT = /BTQ

(D) All three (A), (B), (C) (10) (A) 120°

@)

(5)

(6)

(7)

(8)

)

Two tangents TP and TQ are drawn to a circle
with centre O from an external point T. Prove that
ZPTQ =2,0PQ. (2 marks)
In the adjoining figure,
O is the centre and seg
AB is a diameter. At
point C on the circle, the
tangent CD is drawn.
Line BD is tangent at B.
Prove that seg OD || seg
AC. (2 marks)

Based on Practice Set 3.2
If two circles of radii 5 cm and 3 c¢m touch
externally. Find the distance between them. (1 mark)
Find the internally
touching circles whose radii are 10 cm and 2 cm.
(1 marks)
The circles which are not congruent touch
externally. The sum of their areas is 130r cm? and
distance between their centres is 14 cm. Find the
(2 marks)

distance between two

radii of the two circles.
In the adjoining figure
circles with centres A
and C touch internally
at point T. Line AB is
tangent to the smaller

AN
(%
=



a circle intersect in
point Q in the interior

on tangent of the
circle at point A. If
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circle at point P. Point B lies on the bigger circle. (17)  Secants containing
Radii are 16 cm and 6 cm. Find AP. (2 marks) chords RS and PQ
(10) The radii of two circles are 25 cm and 9 cm. The of a circle intersect
distance between their centres is 34 cm. Find the each other in point
length of the common tangent segment to these A in the exterior
circles. (2 marks) of a circle. If m(arc
Based on Practice Set 3.3 PCR) = 26° and m(arc QDS) = 48°, then find
= (1) ZAQR (2) ZSPQ (3) ZRAQ. (3 marks)
(11)  In the adjoining figure,
A circle with centre 'O’ (18)  In the adjoining figure, A
arc PQ = arc QR = arc O is the centre of the N
PR. Find measure of circle. Find the value of ‘
each of above arcs. ZABP if ZPOB =90° ;‘
(2 marks) (2 marks) F " B
(12) A circle with centre 'O' Q
chord PQ = chord RS. (19)  Tangents drawn
m(arc PXQ) = 260°. at points A and
Then find m(arc RXS). C of a circle
intersect  each
(1 marks) other in point P.
If ZAPC = 50°,
(13)  Acircle with centre P. X then find ZABC.
arc AB = arc BC and (2 marks)
arc AXC = 2 arc AB. (20) If two consecutive angles of cyclic quadrilateral
Find  measure of C are congruent, then prove that one pair of
arc AB, arc BC and opposite sides is congruent and other is parallel.
arc AXC. Prove chord A (4 marks)
AB = chord BC. B
(3 marks) (21) OABCD is a parallelogram. ¢
L Side BC intersects circle
(14) In the adjoining figure, D C at point P. Prove that
chord AD = chord BC. DC — DP. (3 marks) P
m(arc ADC) = 100°,
m(arc CD) = 60°. Find
m(arc AB) and mf(arc
BC). (3 marks) A B (22)  In the adjoining figure, P
. chord PQ and chord AB
Based on Practice Set 3.4 . .
intersect at point M. If
(15)  If m(arc APC) = 60° PM = AM, then prove 4 M 5
and ZBAC = 80°. that BM = QM.
Find (a) ZABC (2 marks) Q/
(b) m(are BQC). Based on Practice Set 3.5
(2 marks) (23) Seg AB and seg AD D
are the chords of the Q
(16) Chords AB and CD of circle. C is a point B
P

of a circle of as shown
in the figure. If m(arc
AD) = 20°, and m(arc
BC) = 36°, then find ZBQC.

(3 marks)

m(arc APB) = 80°
and ZBAD = 30°.

Then find (i) ZBAC (ii) m(arc BQD). (3 marks)

®
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(24) Secant AC and G (27)  In the adjoining <
secant AE B figure, point O
intersects in A is the centre of o) A
point A. Points D the circle. Line
of intersections PB is a tangent
of the circle E and line PACis a < B P
and secants secant. Find PA x PC if OP = 25 and radius is 7.
are B and D respectively. If CB = 5, AB = 7, (3 marks)
EA = 20. Determine ED — AD. (3 marks) C ANSWERS)
(25) In the adjoining fe

figure line PA is

tangent at point (1) 12 (2)54/3 (3)65° (6) 8cm (7) 8 cm

A. Line PBC is a . 5 (8) 11 cm, 3cm (9) 8 units (10) 30 units

secant. If AP =15 (11)  120° (12) 260°

and BP =10, find < P (13) m(arc AB)=90°, m(arc BC =90° m(arc AXC) =180°
BC. (2 marks) A

26) OABCD le. Takine AD q (14) m(arc AD) = m(arc BC) = 100° (15) 30°, 160°
26 is a rectangle. Taking as a diameter, o o mAo 10 o o
a semicircle AXD is drawn which intersects the (16)  30.5°(17) 13°, 24°, 11° (18) 45° (19) 65
diagonal BD at X. If AB =12 cm, AD =9 cm, then (23) (i) 40° (ii) 60° (24) 11.6 units (25) 12.3 units
find values of BD and BX. (3 marks) (26) BD =15,BX=9.6 (27) 576 units

K/ X/ K/
LS X QIR X4

,————————————————————————————————————-\

ASSIGNMENT -3
Time : 1 Hr. Marks : 20

Q.1. (A) Solve the following sub questions: (2)

(1) Radius of a circle with centre 'O is 5 cm, OA = 4 cm, OB = 5.5 cm. Find the position of point A and B
with respect to circle.

(2)  Two circles with diameters 6 cm and 9 cm touch each other externally. Find the distance between their
centres.

Q.1. (B) Solve the following any one questions: (2)

(1) Line PAis a tangent at point A. Line PBC is a secant C
AP =15, BP =10, find BC.

A

(2)  Secants AB and CD are intersecting in point Q.
m(arc AD) = 25° and m(arc BC) = 36°,
then find: ZBQC

Q.2. Perform any on of the activities 2

(1) Measure of a major arc of a circle is four times the measure of corresponding minor arc. Complete the
following acitivity to find the measure of each arc.

'———————————————————————————-
\_——————————————————————————_

»
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,————————————————————————————————————-\

’——————————————————————————————————————————————————-

Sol.

—
W
~

Let the measure of minor arc be x.

.. Measure of major arc = I:I

Sox+ I:I = 360° (Measure of a circle is 360°)

E x = 360°
Sx = [:::]

Measure of minor arc = x = .......cccueu.... .

Measure of major arc = = XX = e .
Line PA and line PB are tangents to the A
circle at points A and B. If ZAPB = 60°,
then find m(arc AXB). X

Q.3. Solve the following sub questions: (any two)

Two circles with centres P and Q touch each other S
at point A. ZBPA = 60°. Find mZQCA and mZCQP.
‘ A
B

P A Q
C

N

Line PQ is a tangent to the circle at point A.
arc AB = arc AC. Complete the following

activity to prove AABC as isosceles triangle.

A

o

B
Two circles intersect each other in points A and B. C

Secants through A and B intersect circles
in C, D and M, N as shown in the figure.
Prove that: CM || DN M N

Q.4. Solve any two of the following questions: A

A circle with centre 'O' is incircle of AABC. ZACB = 90°.
Radius of the circle is 7. Q
Prove that:2r=a+b-c.
P_
R B
In the adjoining figure line PA is a tangent to the circle at 7
point A. Secant PQZ intersects chord AY in point X,
such that AP = PX = XY. If PQ = 1 and QZ = 8. Find AX. A
Y
Q
P

In the adjoining figure line PA is a tangent to the circle at

[@]m

»

(6)

(8)

\-—————————————————————————————————————————————————_
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% . (iii) To draw a perpendicular to a line at a given point
'~ QPoints to Remember: onit.

® Construction of various geometrical figures is a

very important part of the study of geometry for 7<

understanding the concepts learnt in theoretical

geometry.

Basic Constructions

[ 1 \
P ' R ! Q

(i) To draw a perpendicular bisector of a given
line segment.

N

l

(iv) To draw a perpendicular to a given line from a
point outside it.

[ I _l I \
\ T T /
A< 6 cm »B P
l
A \ _| ] B
(i) To draw an angle bisector of a given angle.
A
m
D
.. I
B ! C
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(v) To draw an angle congruent to a given angle,
using scale and compass only.

L

Q ] R
(vi) To draw a line parallel to a given line through a
point outside it.

5K r Y m
\ 1 ] I
N4

® Similar Triangles

Construction of similar triangle to a given
triangle: For a given one-to-one correspondence
between the vertices of two triangles, if their
corresponding angles are congruent and
corresponding sides are in proportion, then these
two triangles are called 'Similar triangles'.

Using these properties, we should construct
similar triangles to the given triangle.

Here, we shall see two types of constructions as
discussed below.

(A) Both triangles do not have any angle in common

Example: AABC ~ AXYZ. AB=8 cm, BC =6 cm
and AC=10 cm. AB: XY =2:1 Construct AXYZ. i

_________________________________

—————————————————————————————————

Solution: AABC ~ AXYZ (Given)
AB _ BC = AC ....(i) (c.s.s.t)
XY YZ XZ
AB 2 NN
XY "1 ....(i1) (Given)
AB BC AC 2 . .
N -VZoxz "1 ....|From (i) and (ii)]
8 _6_10 2
XY YZ XZ 1
8 2 6 2 10 2
XY 17YZ 1'XZ 1
xy=8.yz-6.xz-10

2 2 2

XY=4cm,YZ=3cm, XZ=5cm

MASTER KEY QUESTION SET -4

C Practice Set - 4.1 (Textbook Page No. 96 ) )

(1) AABC~ALMN, In AABCAB=5.5cm, BC=6cm
and CA = 4.5 cm. Construct AABC and ALMN,

5
such that ISI_CN =1 (4 marks)
Solution :

AABC ~ ALMN (Given)
AB_ BC _AC () (csst)
LM MN LN
BC 5 .. .
—_— =L il Given
VN 1 (i) ( )

AB_BC _AC_5 [from (i) and (ii)]
LM MN LN 4

AB _5 BC _5 AC_5
IM 4 MN 4 LN 4
55 |5 6 _5 45_5
IM 4 MN 4 LN 4
5.5 x 4 6 x 4 45 x4
LM==7—; MN= ——; LN= =

IM=44cm, MN =4.8 cm, LN =3.6 cm
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Analytical figure: Analytical figure:
A X
L R
o ¥ S
(o, 5 1) <
(,;9 6;; (5’0 ‘o 63(*(5\ ‘\?J
> N ) >
40° 40°
S 5.7 T 9.5 Z
B 6 cm C M 48 N o Y on

M 4.8 cm N
ALMN is the required triangle similar to the AABC.

(3) ARST ~ AXYZ, In ARST, RS = 4.5 cm,
£LRST =40°, ST = 5.7cm. Construct A RST and

RS 3
AXYZ, such that XY "5 (4 marks)
Solution:
ARST ~ AXYZ (Given)
LRST = £XYZ (c.a.s.t.)
LXYZ = 40° (" £RST =40°, given)
RS ST .
= (1 c.s.s.t.
¥ Y7 i ( )
RS 3 .. .
But, == ... (i1 iven
Xy 5 (i)  (given)
RS ST 3 . ..
= == from (i) and (ii
Y _YZ 5 [ () (i))]
RS _3. 5T _3
XY 5°'YZ 5
45 3 573
XY 5 YZ 5
XY = 45%5 Y7 5.7 x5
XY =75cm 5. YZ=95cm

S 5.7 cm T

Y 9.5 cm V4
AXYZ is the required triangle similar to the ARST.

—————————————————————————————————

[
L

Basic Construction
To divide a line segment in the given ratio.

Example: Divide seg AB of length 8 cm in the
ratio3:2

8 cm

I(AP):1(PB)=3:2

Steps of construction:

(1) Draw seg AB of length 8 cm. Draw ray AX on
either side of seg AB.

R e T T G
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—————————————————————————————————

(2) Make five equal parts AA, = A A, = AA
=AA, =AA onray AX.

(3) Draw seg BA..

(4) Draw angle = to ZAA_B at vertex A,
Let its arm intersect seg AB at P. Point
P divides seg AB in the ratio AP : PB; i.e., 3: 2.

(B) To construct similar triangle when one pair of
angle is common.

Example: Construct ASV], if ASHR ~ ASV],
SH =7.5 cm, HR = 8.5 cm, SR = 9.5 cm,
SV:SH=3:5

[Note : In this case, we need not do any
calculation, we have to use the basic construction
that we did in the previous question.]

H

Steps of construction:

(1) Draw seg SR as base [Note: Base should be taken
that side in which vertex of common angle is
contained.]

(2) On either side of seg SR, draw ray SX and on ray
SX make five equal parts S5, =5S5,=5S,=S S, =
S,S, . [Asbigger triangle has to be divided in five
equal parts.]

_________________________________

—————————————————————————————————

(3) Draw seg RS, . Draw an angle = to ZSS R at vertex
S,. Let it's arm intersect side SR at point J.

I
I
I
: (4) Draw £SJV = £SRH, intersecting side SH at
: point 'V'.

I

I

ASV] is the required triangle.

C Practice Set - 4.1 (Textbook Page No. 96) )
(2)  APQR ~ ALTR, In APQR, PQ = 4.2 ¢m,

OR =5.4 cm, PR = 4.8 cm. Construct APQR and

ALTR, such that Q = 3 . (4 marks)
LT 4
Solution :
Analytical figure:

ALTR s the required triangle similar to the APQR.
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(4)  AATM ~ AAHE. In AAMT, AM = 6.3 cm,

AM 7
LTAM = 50°, and AT = 5.6 L= = =
an cm AH 5
Construct AAHE. (4 marks)
Solution :
Analytical figure:

AAHE is the required triangle similar to the AAMT.

[ Problem Set- 4 (Textbook PgNo.99) )

(7)  AABC ~ ALBN. In AABC, AB=5.1 cm, 2B =40°,

BC = 4.8 c¢m, AC = 4 . Construct AABC and

LN 7

ALBN. (4 marks)

Solution :

Analytical figure:

(8)

ALBN is the required triangle similar to the AABC.

Construct APYQ such that PY =6.3 cm, YQ =7.2

YZ
cam, PQ=58cm.If =

6
= _ , then construct AXYZ
YQ 5

similar to APYQ. (4 marks)
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Solution:

Analytical figure:

Points to Remember:

¥

(II) Construction of a tangent to the circle.
(A) Construction of tangent to a circle at a point on the circle using the centre of the circle.

The tangent of a circle is perpendicular to the radius at its outer end. We use the same property to do this
construction.

Example: To construct a tangent to a circle of radius 3.5 cm at a point P on it.
Solution :

Analytical figure:

O 35cm [P

~—
v
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Steps of construction:
(1) Draw circle with given radius with centre 'O'.

(2) Take a point 'P' on the circle.

(4) Draw perpendicular to ray OP at point P. Name

| |
| |
| |
1 1
1 1
1 1
1 1
1 1
: (3) Draw ray OP. :
I I
1 1
: line as . :
1 1
I Line 'I' is tangent to the circle (as perpendicular !
| |
| |

at outer end of radius is tangent.)

_________________________________

C Practice Set - 4.2 (Textbook Page No. 98) )

(1)  Construct a tangent to a circle with centre P and
radius 3.2 cm at any point M on it. (2 marks)

Solution :

Analytical figure

~—
v

line [ is the required tangent to the circle passing
through point M on the circle.

(2)  Draw acircle of radius 2.7 cm. Draw a tangent to
the circle at any point on it. (2 marks)
Solution :

Analytical figure:

v

O 2 7em M

v

~—1F—

y
line I is the required tangent to the circle passing
through point M on the circle.

(4)  Draw a circle of radius 3.3 cm. Draw a chord PQ
of length 6.6 cm. Draw tangents to the circle at
points P and Q. Write your observation about the

tangents. (3 marks)
Solution : Analytical figure: AP
Radius = 3.3 cm (Given)
Chord = 6.6 cm (Given)
Chord is twice of radius. 01 6.6cm
Chord PQ is a diameter. 33 cm
Q
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e\ P \
N N\
O. 6.6 cm
3.3 cm
\ N}
neA 0 N

line! and m are the required tangents to the circle
at point P and point Q.

Tangents at the end points of a diameter are
parallel to each other.

[ Problem Set - 4 (Textbook Page No. 99) )

(5) Draw a circle with centre P. Draw an arc AB
of 100° measure. Draw tangents to the circle at
points A and point B. (3 marks)

Solution :

Analytical figure:

Line AQ and line BQ are tangents to the circle at
points A and B respectively.

C Practice Set - 4.2 (Textbook Page No. 99) )

(5) Draw a circle with radius 3.4 cm. Draw a chord

MN of length 5.7cm in it. Construct tangent at

point M and N to the circle. (3 marks)
Solution :
Analytical figure:
M' ' N
5.7 cm \
P
5.7 cm
P

Line MP and line NP are required tangents to the
circle at point M and point N respectively.



Geometric Constructions

—————————————————————————————————

Points to Remember:

(B) Construction of a tangent to the circle from a
point on the circle without using the centre.

If aline drawn through an end point of a chord of
a circle and an angle formed by it with the chord
is equal to the angle subtended by the chord in
the corresponding alternate segment, then the
line is a tangent to the circle.

Example: Draw a circle of radius 3 cm. Take any
point K on it. Draw a tangent to the circle at K
without using centre of the circle.

Solution:
Analytical figure:
N
m
L K

Line 'm' is the tangent to the circle

Steps of construction:
(1) Draw a circle with radius 3 cm.
(2) Take a point K on the circle. Draw chord KL.
(3) Take a point N in the alternate arc of arc KXL.
(4) Draw seg LN and seg KN to form £LNK.

_________________________________

—————————————————————————————————

i (5) Draw an angle congruent to ZLNK at vertex K, 1
: taking LK as one side. :
I 1
I 1

(6) The line m is the required tangent.

C Practice Set - 4.2 (Textbook Page No. 98) )

(3)  Draw a circle of radius 3.6 cm. Draw a tangent
to the circle at any point on it without using the
centre. (2 marks)

Solution :

Analytical figure:

Line m is the required tangent to the circle
at point C.
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C Problem Set - 4 (Textbook Page No. 99) )

(3)  Draw any circle. Take any point A on it and
construct tangent at A without using the centre
of the circle. (2 marks)

Solution :

Analytical figure:

P
>

Points to Remember:

(O) Construction of tangents to a circle from a point outside the circle.

The angle inscribed in a semicircle is a right angle, using this property we shall draw a tangent to a circle from
a point outside it.

Note: We can draw two tangents from a point outside the circle.

Example: Draw tangent to the circle of radius 2.5 cm from a point 'P' at a distance 6 cm from the centre.

Solution:
Analytical figure:

Steps of construction:
(1) Draw a circle with centre 'O' and radius 2.5 cm.
(2) Take a point 'P' such that OP =6 cm. v
(3) Draw perpendicular bisector of seg OP and obtain midpoint M of seg OP.

(4) Taking 'M' as centre and MO as radius draw a circle, intersecting the circle at points A and B.
(5) Draw ray PA and ray PB.
(6) Line PA and line PB are tangents to the circle at points A and B respectively from point 'P".
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C Practice Set - 4.2 (Textbook Page No. 99) )

(6)  Draw a circle with centre P and radius 3.4 cm. Take point Q at a distance 5.5 cm from the centre. Construct
tangents to the circle from point Q. (3 marks)

Solution :

Analytical figure:

line MQ and line NQ are the required tangents to the circle from point Q.

(7)  Draw a circle with radius 4.1 cm. Construct tangents to the circle from a point at a distance 7.3 cm from the
centre. (3 marks)

Solution :

Analytical figure: M >

LT -
s{,%
[ | 2%
fo)

Line MQ and line NQ are the required tangents to the circle from point Q.

»
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C Problem Set - 4 (Textbook Pg No. 99) )

(2)  Draw a circle with centre O and radius 3.5 cm. Take a point P at a distance 5.7 cm from the centre. Draw
tangents to the circle from point P. (3 marks)

Solution :

Analytical figure:

\

g L

/

(4)  Draw a circle of diameter 6.4 cm. Take a point R at a distance equal to its diameter from the centre. Draw

tangents from point R. (3 marks)
Solution :
Analytical figure: { 0
: L~ L~
/ \ = 7
A\

v

\4

A
£
-
Z
y
=

A
" —

M ~ P . > - R

6.4 cm 64

6.4 cm
= I I ]

/\ , ¥ 6.4 cm )

line RA and line RB are the required 5

tangents to the circle at points A and B respectively % >
N~

N

s/

from point R.

ya
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(6)  Draw a circle of radius 3.4 cm and centre E. Take a point F on the circle. Take another point A such that E-F-A
and FA - 4.1 cm. Draw tangents to the circle from point A. y (4 marks)
Solution : P
Analytical figure: >
p
&
NG
A
E 1 —, 11
" F M "41lem ‘7-\\
Q
X
v

Line AP and line AQ are the required tangents from point A to the circle with centre E.

C Problem Set - 4 (Textbook Pg No. 99) )

(1)

*(1)

*(2)

*(3)

)

(5)

MCQ'’s

Select correct alternative for each of the following
questions. (1 mark each)

The number of tangents that can be drawn to a
circle at a point on the circle is ............... .

(A)3 (B) 2 1 (D)0
The maximum number of tangents that can be
drawn to a circle from a point outside itis............ .

(A)2 (B) 1
(C) one and only one (D)0

Q 7 PQ 5 (3 N .
(A) AAB(‘ 1‘5 a biggel

(B) APQR is bigger
(C) Both triangles will be equal
(D) Can not be decided.

Additional MCQ'’s

............... number of tangent/s can be drawn from
a point inside the circle.

(A)O (B) 1 Q)2 (D) Infinite

The lengths of the two tangent segments drawn

»

(6)

(7)

(8)

o)
(5)

(1)

(2)

to a circle from an external point are ............... .
(A) Equal (B) Unequal

(C) Infinite (D) Can't say

Tangents drawn at the endpoints of a diameter of
acircle are ...............

(A) Equal
(C) Parallel
In AABC ~ APQR, AB:PQ =2:3. If BC =4, then
QR= .. .

(B) Perpendicular
(D) Intersecting each other

(A)4 (B) 6 9 (D)8

If AB:BC = 3:5, then how many equal parts seg

AC divided to get point B ................ .

(a)3 (b) 5 (c) 8 (d) Can't say
( ANSWERS )

(©)1 (2) (A)2 (3) (A) AABC is a bigger (4) (A) 0
(A) Equal (6) (C) Parallel (7) (B)6 (8) (C)8

( PROBLEMS FOR PRACTICE )
Based on Practice Set 4.1

Draw a line segment PQ =8 cm. Take a point R on
it such that/ (PR) : I (RQ)=3:2. (2 marks)
[(AB):1(BC)=3:2. Draw seg AB, if [(AB)=7.2 cm.

(2 marks)
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3)

)

(5)

(6)

@

()

)

AXYZ ~ A ABC, £X=40° Y =80° XY =6 cm.
Draw A ABC,if AB: XY=3:2 (3 marks)
Draw AABC with side BC =6 cm, AB =5 c¢m, and
£LABC = 60°. Also, construct AXYZ whose sides
are 3 of the corresponding sides of AXYZ.
4

(4 marks)
APQR ~ AABC, PQ =3 cm, QR =4 cm, PR =5 cm.
A(APQR) : A (AABC) = 1 : 4. Construct both
triangles (4 marks)
APQR ~ APEF, m £P=70° PQ=5cm, PR=3.5 cm.
Construct APEF, if PQ: PE=5:7. (4 marks)
APQR ~ APAB, m 2P =60°, PQ=6 cm, PR=4 cm.
Construct APAB, if PQ: PA=3:2. (4 marks)
AAMT ~ AAHE, construct AAMT such that
MA = 6.3 cm, £MAT = 120°, AT = 49 cm and
MA 7

—— =, then construct AAHE.

HA 5 (4 marks)

Based on Practice Set 4.2
Draw a tangent to a circle of radius 3 cm and
centre 'O' at any point 'K' on the circle. (3 marks)

(10)

(11)

(12)

(13)

(14)

(15)

7 / 7
0‘0 0 0‘0

Draw a circle with centre 'P' and radius 2.6 cm.
Draw a chord AB of length 3.8 cm. Draw tangent
to the circle through points Aand B. (3 marks)
Draw a circle with radius 3.4 cm. Draw tangent to
the circle, passing through point B on the circle,
without using centre. (2 marks)
Construct a circle with centre 'O' and radius
43 cm. Draw a chord AB of length 5.6 cm.
Construct the tangents to the circle at point A and
(3 marks)
Draw a circle with centre M and diameter 6 cm.
Draw a tangent to the circle from a point N at
(3 marks)
Draw a circle with 'O’ as centre and radius 3.8 cm.
Take two points P and Q such that ZPOQ = 120°
Draw tangents at P and Q without using centre.
(3 marks)
Draw a circle with 'O’ as centre and radius 4 cm.

B without using centre.

distance of 9 cm from the centre.

Take a point P at a distance of 7.5 cm from 'O'".
Draw tangents to the circle through the point P.
(4 marks)

’-———————————————————————————————————-\

'———————————————————————————-

1
)

)

)
)
1)
)

ASSIGNMENT -4

Time : 1 Hr.

Marks : 20

Q.1. (A) Choose the proper alternative answer for the question given below. (2
The number of tangents that can be drawn to a circle at a point on the circle is ............... .

(A) 3 (B) 2

The lengths of the two tangent segments drawn to a circle from an external point are ............... .
Infinite

(A) (B)
Q.1. (B) Attempt any Two of the following:

Equal Unequal

Draw seg PQ =8 cm. Divide it in the ratio 3 : 5.

Draw seg AB of length 6.3 cm and bisect it.

Q.2. Attempt any Two of the following;:
Draw ADEF, EF =5 cm, 2D =40°, £F =50°

Construct a circle with centre 'O’ and radius 3.5 cm. Take a point P on it, draw a tangent passing

through point P.

AABC ~ AXYZ, AB: XY =3:5.BC=9 cm, AC =4.5 cm. Find YZ and XZ.

Q.3. Attempt any Two of the following:

Draw a circle with centre 'P' and suitable radius. Draw chord AB of length 5 cm. Draw tangents at

points A and B without using centres.

Draw a circle with centre 'O'. Take two points P and Q on the circle with such that ZAOB =120°.

Draw tangents at points A and B.

ADEF ~ APQR, £D =40°, £F =60°, DF =6 cm, DE : PQ = 3 : 4. Construct only APQR.

Q.4. Attempt any one of the following:

Draw a circle with centre 'A" and radius 3.5 cm. Take a point B such that d (A, B) = 8 cm. Draw
tangents to the circle passing through point B.
AABC ~ AAEF, AB: AE=5:2. AB=6 cm, BC=7.5 cm AC =5 cm. Construct AAEF and AABC.

1

(2) Draw £ABC =120° and bisect it

(D) 0

(D) Can'tsay

@

“)

(6)

@

\_——————————————————————————_
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(2) To find the distance between two points if the
segment joining these point is parallel to any
axis in the XY plane.

Points to Remember:

¥

(1) To find distance any two points on an axis.

(i) To find distance between two points on X-axis. @ +Y
AY
Ax,y) B, y)
< H L >
X 9 i Lo, 0) Mk, 0) X
———— e o —»
X @) LA, 0 B(x, 0 X In the figure, seg AB is parallel to X-axis.
vy

he above f q y co-ordinates of points A and B are equal.
I i ints A B

n the above figure, points A(x,, 0) and B(x, 0) Draw seg AL and seg BM perpendicular to X-axis.
LJABML is a rectangle.

AB=LM
But, LM = x, - x,

are on X-axis such that, x, > x,
d(A, B) =x,-x,

(ii) To find distance between two points on Y-axis.

Y
d(A, B) =x,-x,
0, v, .
0, 1) Q (ii) LY
(0/ ]/1) P
P R (01 yz) Rb P (xl ’ Yz)
< 1 O L
x 9, X
0 y)SH Qx,Y)
In the above figure, points P(0, y,) and Q(0, v,)
are on Y-axis such that, y, > y, M O >
X 1 X
AP Q =y,-v, vY




According to Pythagoras theorem,

(AB)? + (BC)? =

First find coordinates of B to find lengths AB

and BC.

CB Il X-axis .. y coordinate of B =

BA IlY -axis .. x coordinate of B =

Il
iy
(o))
X

\d(P, Q=14 2units\

84 Master Key Mathematics II - Geometry (Std. X)
: In the figure, seg PQ is parallel to Y-axis. : : AB=[3 |-[2]=[1] :
i . x co-ordinates of points P and Q are equal. i i BC=[2 |-[2]=[4 | i
I Draw seg PR and seg QS perpendicular to Y-axis. , : :
. . CJABMLis a rectangle. Lo AC=[ap ]+ 4 |=[1+16]=] 17 | |
1 ! 1 1
: . PQ=RS : : AC = \/ﬁ :
: But, RS=y, -y, : B :
I 1
! dP, Q) =y,-v, : MASTER KEY QUESTION SET -5
: ® Distance Formula : : C P ‘e S 51 )
| If A (r, ) and (x, y,) are two points, then | ractice Set - 5.1 (Textbook Page No. 107)
: distance between these points is given by the | (1)  Find the distance between each of the following
: following formula : : pairs of the points. (2 marks each)
I I .
C dAB = - x) -y | O AR BED
I | Solution :
: : AQR,3)= (x,,)
I 1
: d(A, B) = (&, —x,)* +(y, —1,)? | B4, 1) = (x, v,
| | By distance formula,
: Note: If P (x, y) is a point, then its distance from :
! the origin is given by ! d(A,B) = \/(xz —x) + (Y, — )
I I
o dOP)= ¢y = J(4-2)+(1-3)’
: Activity - I (Textbook page no. 102) | = J(2)* +(=2)°
i In the figure gi.ven below, seg AB || y - axis, i _ \/m
, seg CB || x - axis. :
: Coordinates of points A and C are given. : = V8
: To find AC, fill in the following boxes : = Jax2
: Y4 : )
| 5L AeY | " | d(A, B) = 2/2 units|
: /‘ .G P(5,7), Q-1,3)
I
| C(22)2 B ! Solution :
I I
: 1 T : P(_5/ 7) = (xy }/1)
IR o > QL 3) = (2 1)
G 3 2 10 2 3 X | By distance formula,
| -1+ 1
| | dPQ) = &, —%) +(y,~ )
: _2 T : = 2 2
, , J-1-9] +3-7)
e g
| ] . = 157+ (47
: Y'v !
I I
I I
I I
I I
I 1
I I
1 I
I 1
I I
I I
I I
I I
I I
I I

_________________________________
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(i) R(0,-3), SO, ;)
Solution :

R(OI _3) = (x]/ %)

5
S (O/ E) = (le y2)

By distance formula,

dR,S) = (¥, —x%) +(y, - 1,)’

NE ’
\/(0—0) +(§—(—3)]
(0)? +( 3)
0+(Ej2

2

121
4

Il Il
I\JIU‘I

dR, S) = % units

(iv) LG5,-8), M (-7,-3)
Solution :
LG5, -8)= (x,v,)
M(-7,-3) = (x,, y,)

By distance formula,

AL, M) = (&, — ) +(y, ~1,)}

J12) +(=3+8)
J(=12)? 4 52
= J144+25
= 169
. ‘ d(L, M) =13 units ‘
@) T(3,6), RO, -10)

Solution :

T(_Sr 6) = (xll %)
R(9, -10) = (x,, y,)

By distance formula,

\/(xz _xl)z +(y2 _y1)2

d(T, R)

\/(—7 57 +[-3-(-8)]

\/[9 - (—3)]2 +(~10—6)
(9+3)* +(-16)
_ {J(12)* +256

= 144 +256
= 400

* | d(T, R) = 20 units |

(vi) w(_?,élj, X(11, 4)
Solution :
w(Z4) - @)
X(11, 4) = (x, v,)

By distance formula,

AW, X) = (6, =2, +(y, -,

e
[11 + 9 +0°
(%57 o

3

d(W,X) = 2—29 units

C Problem Set - 5 (Textbook Pg No. 122) )

(6)  Find the distance between the following pairs of

points. (2 marks each)
G  Aa, 0), B0, a)
Solution :

Let A(a,0) = (x,,y,)
B(0, a) = (x,, v,)
By distance formula,
= )+, -y,
JO—ay +(a—-0)
J(=a)y +a®

= 24°

2 ‘ d(A,B) = \/Ea units ‘
(i) P(-6,-3),0(-1,9)

Solution :
Let P(-6,-3) = (x,, v,)
Q(_]-/ 9) = (le yz)

By distance formula,
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\/(x2 -x) +(y, -y,
J-cof +[9-(3)]
JEL+6) +(9+3)

d(P,Q)

(5) +(12)°
\25+144
= 4169
‘ d(P, Q) =13 units ‘
(iii) R(-3a, a), S(a, —2a)
Solution :
LetR(-3a,4) = (x,,y,)
S(a, —2a) = (x,, y,)
By distance formula,

\/(x2 -x) +(y, -y,

= \/[a - (—E’;a)}2 +(-2a-a)’
J(a+3a) +(-3a)

d(R,S)

= {(4a)’ +(-3a)’
= J164* +94°

= 254"
‘ d(R, S) = 54 units ‘

C Practice Set - 5.1 (Textbook Page No. 107) )

(3)  Find the point on X-axis which is equidistant
from A(-3, 4) and B(1, —4). (2 marks)

Solution :
Let P(x, 0) be a point on X axis which is equidistant
from A(-3, 4) and B(1, —4).
d(P, A) = d(P, B)
By distance formula,
\/[x —(-3)] +(0-4) = \/(x ~1)2 +[0-(-4)]
(x— 17 +(4)

(x+3) +(-4) =

Squaring both the sides we get,

(x+3)+16 = (x=12+16

X2+6x+9 = x2-2x+1

X+6x—-x+2x = 1-9
8x = -8

x = -1

‘ P(-1, 0) is the required point. ‘

C Problem Set - 5 (Textbook Pg No. 122) )

(5)  Find a point on X-axis which is equidistant from
P(2,-5) and Q(-2, 9).

(2 marks)
Solution :
Let A(a, 0) be a point equidistant from P(2, -5)
and Q(-2,9).

d(P,A)=d(Q A)
Using distance formula,

\/(a -2)*+[0- (—5)]2 = \/[a - (—2)]2 +(0-9)
Squaring both the sides we get,

(a—2) + 5 = (a+2) +(-9)
a?—4a+4+25 = a®+4a+4+81
a’>—4a—a’-4a = 81-25
-8a = 56
56
a = —
-8
a = -7

(-7, 0) is a point on X-axis equidistant
from P(2, -5) and Q(-2, 9).

C Practice Set - 5.1 (Textbook Page No. 107) )

(4)  Verify that points P(-2, 2), Q(2, 2) and R(2, 7) are

vertices of a right angled triangle. (3 marks)
Solution :

P(=2,2),Q(2,2) and R(2, 7) be the vertices of a

triangle

Using distance formula,
dP,Q) = V(2-2?+2-2)’
= 16

d(P, Q) = 4 units
i.e. PQ = 4 units

dQR) = J@2-27+@2-7)
dQR) = >3
OR = 5 units
dPR) = (-2-27+@2-7)
= J(4)" +(-5)°
- J16+25

d(P,R) = \/H units
ie.PR = \/Eunits

®
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PR® = 41 ()

PQ*+ QR?=4%+ 52

PQ* + QR = 16 + 25 = 41 ...(ii)

PR? = PQ? + QR? ...[From (i) and (ii)]

APQR is a right angled triangle
...(Converse of Pythagoras theorem)

(6) A4, -7), B(-1, 2), C(8, 5) and D(5, —4) are the
vertices of rhombus ABCD. (3 marks)
Solution :
A(-4, -7), B(-1, 2), C(8, 5) and D(5, —4) are the
vertical it a quadrilateral

By distance formula,
d(A, B) \/[—4 — (-] (-7 -2y
V3 +(-9)
Jo+81
\/% units  ...()
J-1-87 +(2-5)
(-9)* +(-3)°
J81+9
\/% units  ...(ii)
JB-57 +[5- (4]
= JBP +(5+4)
Jo+81
\/% units  ...(iii)
J4=57 +[-7 ()]
(-9)* +(-3)’
J81+9
d(A,D) = 90 units ...(iv)

AB=BC=CD=AD
...[From (i), (ii), (iii) and (iv)]

d(A, B)
d(B, C)

d(B, C)
d(C, D)

d(C, D)
d(A, D)

OABCD is a rhombus. ...(By Definition)
(7)  Find x if distance between points L(x, 7) and
M(1, 15) is 10. (2 marks)
Solution :
L(x, 7) and M(1, 15)

By distance formula,

d(L, M) = J(x-1) +(7-15)
10

(x=1)" +(-8)’

Squaring both the sides we get,
100 = (x—1)2+64

100-64 = (x-1)°

(x-1)> = 36

x-1 = %6 ...(Taking square roots)
x-1=6 or x-1=-6

x=6+1 or x=-6+1

x=7 or x=-5

(80 Show that the points A(1, 2), B(1, 6) and
C(1 + 2./3, 4) are the vertices of an equilateral

triangle. (3 marks)
Solution :
A(1,2), B(1,6) and C(1+ 243,4) be the

vetices of triangle
Using distance formula,
d(A,B) = J(1-17+(2-6)
0% +(—4)>?
Jo+16
J16

4 units  ...(Q)

Ja+243 -1 + (4-6)
(2v3) + (-2

N12+4
J16

4 units  ...(>ii)

d(A, B)
d(B, C)

d(B, C)
d(B, C)
dA,C) = J1+23 -1 +(4-2)

(24/3)? +(2)?

J12+4

= 16

4 units  ...(iii)

...[From (i), (ii) and (iii)]

d(a, ©)
AB=BC =AC

AABC is an equilateral triangle
...(By Definition)

( Problem Set - 5 (Textbook Pg No. 123) )

(8) In the following examples, can the segment
joining the given points form a triangle? If
triangle is formed, state the type of the triagle

cosidering sides of the triangle. (3 marks each)

(i) L(6,4), M(-5,-3), N(-6, 8)
Solution :
Let L(6, 4), M(-5,-3), N(-6, 8) be the given
points
Using distance formula,
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AL, M) = ([6-(-5)] +[4-(-3)] = J(-2+57 +(-6)
= J(6+57 +(4+3y _ Joress
= N11P+7° = VJ9+36
= J121+49 d(P,R) = .f45 units ...(iii)
d(L,M) = /170 units ...(i) d(P, R)#d(P Q) + d(Q, R)
dM, N) = \/[ 6—(— 5 8 (- 3)]2 . Points P, Q and R are non-collinear points.
= \/(—6 1 5) +(8+3) . We can construct a triangle using above
5 > points.
= NEDT+AD As none of the sides of triangle are equal,
©~ d(M,N)= 4122 units ...>ii) triangle is a scalene triangle.
o - focory 0 A8 o) (s
= 6+ 6)2 + (—4) Solution :
= V122 +16? LetA({7, \/—) B(-y2 -\2). ( -6, f)
= 144 +16 be the given points
d(L,N) = /160 units ...(iii) By distance formula,
M 2 2
AL M) A, N+ M ) aAB) = V2o ()] +[V2-(2)]
. Points L, M and N are non-collinear points.
— 2 2
. We can construct a triangle using above \/[\/5 2 ] + [\/5 V2 ]
i 2
pOlntS. _ \/(2\/5)2 +(2\/E)
As none of the sides of triangle are equal, it is
a scalene triangle. = V8+8
(i)  P(-2,-6), Q(~4,-2), R(-5,0) = Jis
Solution : ~ d(A,B) = 4units ..(i)
Let P(-2,-6), Q(-4,-2), R(-5,0)  be the given d(B,C) = \/[_ (o) +[ 2 V6T
points s - 5
Using distance formula, = \/(—\/E +6 ) +(=1) (\/E +J6 )
dPQ) = \[4-(2f +[-2-(-6] = 2-2V12+46+2+2412+6
= J4+2)2 +(2+6) = 16
. d(B = 4 uni (i
= J(=2)? +(4)? d(B, C) units  ...(ii)
2 2
_ Jai16 d(A, Q) = J[V2-(&)] +(2-+6)
2 2
- 0 = V(2 +\6) +(v2-V6)
dP,Q) = 2.5 units ..(>i) _ \/2+2\/ﬁ+6+2—2\/ﬁ+6
d@QR) = \/[ 5-(-4)] +[0-(-2)] - Ji6
= \/(_5 + 4) +(0+ 2) d(A, C) =4 units  ...(iii)
- - d(AB) = d(BC) + d(AC)
= NED+O) . Points A, B and C are non-collinear points.
= J1+4 . We can construct a triangle using above three
© d(QR) = /5 units ...(i0) points.
> AB=BC=AC ...[From (i), (ii) and (iii)
dPR) = \/[—2 ~(-5)] +(-6-0)

AABC is an equilateral triangle.
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C Problem Set - 5.1 (Textbook Pg No. 122) )

(15) Show that A(4, -1), B(6, 0), C(7, -2) and D(5, -3)

are vertices of a square. (4 marks)
Solution :

A(4,-1),B(6,0), C(7,-2) and D(5,-3) be the

vertices of a quadrilateral

Using distance formula,

d(A,B) = J(4-6) +(-1-0)
= N2 + (-1
= V4+1
d(A,B) = /5 units ..(i)
dB,C) = \6-77+[0-(-2)]
= D+ )
= J1+4
dB,C) = /5 units ..(ii)
d(C,D) = \/(7—5)2+[_2—(—3)]2
= (27 +(-2+3)
= J4+(1)?
= J4+1
d(C,D) = /5 units ..(iii)
d(A, D) = \/(4—5)2 +[-1—(—3)]2
= (=1 +(-1+3)
= J1+(2)
= NJ1+4
d(A,D) = /5 units ...(iv)
In CABCD,
AB =BC =CD = AD...[From (i), (ii), (iii) and (iv)]
OABCD is a rhombus ...(v) [Definition]

Now, we shall find length of each diagonal.

Using distance formula,
dA,C) = @-77 +[-1-(2)
(-3)* +(-1+2)?
J9+1
J10
\/E units  ...(vi)

\/(6 ~52+[0-(-3)]

d(A, C)

d(B, D)

= (1)’ +(0+3)
V149
= 10

d(B,D) = 10 units ...(vii)
In rhombus ABCD,
diagonal AC = diagonal BD
...[From (v), (vi) and (vii)]
OABCD is a square

...(Arhombus is a square if its
diagonals are congruent)

(7)  Find the coordinates of circumcentre of a triangle
whose vertices are (-3, 1), (0, -2) and (1, 3)
A (=3,1) (4 marks)
Solution :

(. k)

B
(0, -2) (1,3)

Let A(-3, 1), B(0, -2) and C(1, 3)
and circum centre be p (h, k) be the
vertices of a triangle
PA=PB=PC ..(3)
PA=PB
Using distance formula,

= + k=17 = J-0r[k— (2T
J+3) + (k1) = 1 +(k +2)
Squaring both the sides we get,

(Radii of same circle)
...[From (i)]

(h+3)2+ (k-1) = 2+ (k+2)?
RP+6h+9+k-2k+1 = h+k2+4k+4
6h-2k = 4-9-1
6h—6k = -6
h-k = -1 ...(ii)
...(Dividing both sides by 6)
PB = PC ...][From (i)]

Using distance formula,
V=07 [k~ (-2)] =\0r=1)* + (-3’

I+ (k+2)°

Squaring both the sides we get,
h? + (k +2)? =(h-172+Kk-3)7
h* + k> + 4k +4 =h*-2h+1+k*-6k+9
h*+k*+4k—h*+2h—-k*+6k =10 -4
2h +10k =6

= J(hi=1)" + (k- 3)’
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h+5k =3 ...(1ii)
(Dividing both sides by 2)
Subtracting (ii) from (iii),

h +5k = 3
h—k=-1
G @
6k = 4
L
6
k=2
3
I 2. L
Substituting k = — in equation (i)
2 3
h-—==-1
3
h——1+g
3
-3+2
-3
=2
3

p(—_l,Ej is the circumcentre of AABC
33

(16) Find the co-ordinates of circumcentre and radius
of a circumcircle of AABC, if A(7,1), B(3, 5) and
C(2, 0) are given. (4 marks)

Solution : AGYD

B (h k) c

G 5v(2, 0)

Let P (h, k) be the circumcentre of ABC.
PA=PB=PC ..(i) (Radiiof same circle)

PA = PB ...[From (i)]

Using distance formula,
J=7) + (k1) =J(h=3)" + (k- 5)
Squaring both the sides we get,

(h=72+ (k=1) =(h -3)*+ (k- 5)?

W—14h +49 + kK> -2k +1
=h*-6h +9 +k*-10k + 25

h*—14h + k* - 2k — h* + 6h — k* + 10k
=25+9-49-1
—8h + 8k=-16
h-k=2 ...(ii)
...(Dividing throughtout by -8)

PB =PC ...[From (i)]
Using distance formula,

J(h=3) + (k=5 = J(h-2)" + (k-0
Squaring both the sides we get,

(h=3)*+ (k=5)*=(h-2)* + (k)
h*—6h+9 + k* - 10k + 25=h*-4h + 4 + K
h*—6h + k> — 10k — h> + 4h — k?

=4-9-25
—2h - 10k =-30
h+5k =15 ..(iii)
(dividing both sides by - 2)

Subtracting (iii) from (ii),
h-k = 2
h +5k =15
66 O
-6k = -13
-13
-6
=13
6 13
Substituting k = o in (ii),

k=

P(—,—j are the co-ordinates of circumcentre.

Using distance formula,

502
(=2 ()

Radius = d(P, A)

@)
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Radius of circumcircle = ? 2 units

(20) Find the co-ordinates of the centre of the circle
passing through the point. P(6,-6), Q(3,-7) and
R(@3, 3) (4 marks)

Solution :

P (6,-6)

o (h, k) R

3,-7) 3,3)

Let A(h, k) be the centre of the circle.
PA=QA=RA ..(i) (Radiiof same circle)
i.e. PA=QA ...[From (i)]

Using distance formula,
\/(h —6) +[k—(-6)] = \/(h =37 +[k—(-7)]

J=6) +(k+6) = J(h=3) +(k+7)
Squaring both the sides,
h*—12h + 36 + k* + 12k + 36
=h?—6h+9 + k* + 14k + 49
h*=12h + k* + 12k — h* + 6h — k* — 14k

=9+49-36-36
—6h -2k=-14
Bh+k=7 ..(ii)
...(Dividing both sides by -2)
QA =RA ...[From (i)]

Using distance formula,
Ji=37 + [k~ = -3¢ +(k-3y

Ji=3) +(k+7)* = J(h=3)* + (k- 3)?
Squaring both the sides,
(h=3)*+ (k+7)*= (h—3)*+ (k- 3)>
k*+ 14k +49 = kK* -6k + 9
k* + 14k — k* + 6k = 9 —49

20k = —40
—40
=0
k= -2
Substituting k = -2 in equation ...(ii)
3h-2 = 7
3h = 742
o= 2
3
h = 3

‘ A(3,-2) is the centre of the circle

—————————————————————————————————

Points to Remember:

Section formula for division of a line segment :

If P(x, y) divides segment joining A(x,, y,) and
B(x,, y,) in the ratio m : n, then

A, P , B
(%y0< m > < n > (x> 32)
_mx2+nx1' my2+ny1
- m+n m+n
Y A
ka«z'\ﬁ)
AQ@V‘.’% i
X SR M
O C@®,0) Qw0 D0
VA 4

In the above figure, in XY plane point P on the
seg AB, divides seg AB in the ratio m : n.

I
I
I
I
I
I
I
I
I
1
I
I
1
I
I
I
I
I
I
I
I
I
I
I
I
1
I
I
1
I
I
I
I
I
I
I
I
I
1
I
I
1
I
Let A (x,y,) B(x,y,) and P (x,y) l
seg AC, seg PQ and seg BD are prependicular |
to X - axis :
Let C (x,, 0), Q (x, 0) and D (x,, 0). :
CQ=x-x, :
andQD=x, - x :
seg AC |l seg PQ Il seg BD. :
By the property of intercepts of three parallel :
i

I

1

I

I

1

I

I

I

I

I

1

I

I

I

1

I

I

1

I

I

I

I

I

1

I

I

I

From the figure CQ=x-x, and QD =x, - x

...[From (i)]
X=X, m

X,—X n
n(x—x,)=m(x,-x)
nx — nx, = mx, — mx

mx + nx = mx, + nx,
x(m + n) = mx, + nx,
mx, +nx,

m+n
Similarly drawing perpendiculars from points A,
myZ + ny 1

Pand BtoY - axis, we gety =
m+n

_________________________________
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[ A

______________________________

segment joining the points A(x,, y,) and B(x,, v,)

intheratiom:nare givenby (mx2 T MYy Ty j

m+n m+n

______________________________

C Practice Set - 5.2 (Textbook Page No. ) )

(1

Find the co-ordinates of point P if P divides the
line segment joining the points A(-1, 7) and

Solution :

V)

@)

B(4, -3) in the ratio 2 : 3. (2 marks)
P(x,y) divides seg AB in the ratio 2 : 3.
A(_ll 7) = (xlr yl)
B(4/ _3) = (le yz)
m:n =2:3
By Section formula,
‘e mx, +nx, . and Y= my, +ny,
m+n m+n
:2><4+3><(—1) and :2><(—3)+3><(7)
2+3 2+3
_ 8-3 and _ -6+21
5 5
= 5 and = 15
5 5
x=1 and y=3

The coordinates of point P are (1, 3).

In each of the following examples find the co-
ordinates of point A which divides segment PQ
in the ratio a : b. (2 marks each)

P(-3,7),0(1,-4), a:b=2:1

Solution :

A(x, y) divides seg PQ in the ratio 2 : 1.
P(-3,7) =(x,y,)

Q(1, —4) = (x,, y,)

a:b=2:1=m:n

By Section formula,

‘e mx, +nx1; and Y= my, +ny,
m+n m+n
:2><1+1><(—3) and :2x(—4)+1><(7)
2+1 2+1
=2—3 and :—8+7
3 3
-1 -1
X =— and =
3 4 3
AE(_l’ _1j
3 3

(i) P(2,-5),04,3),a:b=3:4
Solution :
A(x, y) divides seg PQ in the ratio 3 : 4.
P(_2/ _5) = (xll yl)
Q(4/ 3) = (x2/ ]/2)
a:b=3:4=m:n
By Section formula,
x:mx2+nxl; and y:myz—Jrny]
m+n m+n
=3><4+4><(—2) and =3><3+4><(—5)
3+4 3+4
_12-38 and _9-20
7 7
X = 4 and y = -1
7 7
A(é, —_11]
7 7
(iii) P(2,6),Q(-4,1),a:b=1:2
Solution :
A(x, y) divides seg PQ in the ratio 1 : 2.
P2,6) =, v,)
Q4 1) = (x, y,)
a:b=1:2=m:n
By Section formula,
JC=m9c2+11x1,, and y=my2+ny1
m+n m+n
:1><(—4)+2><2 and =1><1+2><6
1+2 1+2
_4+4 and _ 1+12
3 3
X = 9 and y = E
3 3
3
3
(3) Find the ratio in which point T(-1, 6) divides
the line segment joining the points P(-3, 10) and
Q(6,-8). (2 marks)
Solution :

Let point T divides seg PQ in the ratio m : n.
T(-1,6) =(x,y)

P(-3,10) = (x,, v,)

Q(6,-8) =(x, v,

By Section formula,
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x:mx2+nxl;
m+n
1_m><6+n(—3)
 m+n
-1(m+n) = 6m-3n
—-m-n = 6m-3n
-m—-6m = -3n+n
-7m = 2n
7m = 2n
m B 2
n 7

iem:n=2:7

‘ Point T divides seg PQ in the ratio 2: 7. ‘

(5)  Find the ratio in which point P(k, 7) divides the
segment joining A(8, 9) and B(1, 2). Also find k.
(3 marks)

Solution :
AB,9) =(x, ¥)
B(1,2) =(x,y,)
Pk, 7) =(xy)
Let point P divide seg AB in the ratio m : n.

By Section formula,

y:my2+ny1
m+n
7=m><2+n><9
m+n
7(m+n) = 2m+9n
m+7n = 2m+9n
m-2m = 9nm-7n
5m = 2n
m B 2
n 5
m:n=2:5

mx, +nx
x= 2 1

m+n
_ 2x1+5x8
2+5
k_2+40
7
42
k:_
7
k=6

C Problem Set - 5 (Textbook Pg No. 122) )

(4)  Find the ratio in which the line segment joining
the points A(3, 8) and B(-9, 3) is divided by the
Y-axis. (2 marks)

Solution :

AG,8) =, )

B(-9,3) = (le yz)

Let point P(0, a) be a point on Y-axis
which divides seg AB in the ratio m : n.
PO, 0) = (x,v)

By Section formula,

mx, +nx
x= 2 1

m+n
_mx(-9)+n(3)
0= m+n
0x(m+n)=-9m+3n
0 = -943n
O9m = 3n
m B 3
w9
m 1
w3
m:n=1:3

Y-axis divides segment joining points
A and B in the ratios 1: 3

(17) Given A(4, -3), B(8, 5). Find the co-ordinates
of the point that divides segment AB in the ratio
3:1. (2 marks)
Solution :
Let P(x, y) be the point which divides seg AB in
the ratio 3: 1.
A4, -3)=(x,y)
B(8,5) =(x,y,)
P(x, y)
m:n=3:1

By Section formula,

‘e mx, +nx, . and Y= my, +ny,
m+n m+n
=3><8+1><4 and :3x5+1x(—3)
3+1 3+1
24 +4 15-3
= and =—
4 4
:§ and :1—2
4 4
x=7 and y=3

‘ P(7, 3) divides seg AB in the ratio 3: 1
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—————————————————————————————————

Points to Remember:

e (Mid-point formula)
If M(x, y) is the midpoint of segment joining
A(x,, y,) and B(x,, v,), then

x:x1+x2 andy:y1+yz
2 2
If point P is the midpoint of segment AB and

P(x,y), A(x,, y,), B(x,, y,) then m = n and

values of x and y can be written as

® :: ® i o
Alx, 1) P(x, y) B(x, ¥.)
_ mx, +nx, Y- my, +ny,
m+n m+n
_ mxz + mxl ( = n) _ my2 m:l/1 ( . m:n)
m+m m+m
_ m(x, +x,) _ my, +y,)
2m 2m
= xl + xZ = yl + yZ
2 2

7

2 2

This is called as midpoint formula.

Co-ordinates of midpoint P are (x1+_x2 MJ

In the previous standard we have shown that

a+b

is the midpoint of two rational numbers

a and b which are on the number line. That
conclusion is the special case of the above
midpoint formula.

_________________________________

[ Practice Set - 5.2 (Textbook Page No. 115) )

(6)  Find the coordinates of the midpoint of the
segment joining the points (22, 20) and (0, 16)
(2 marks)

Solution :
Let A(22,20) = (x,,y,) and
B(0,16) =(x,v,)
Let M (x, y) be the midpoint of seg AB.

By midpoint formula,

:x1+x2 and y:y1+yz
2 2

2240 20+16
2 ¥=7">

2 L%
x=— an y="
x=11 and y=18

(4)  Point P is the centre of the circle and AB is a
diameter. Find the co-ordinates of point B if co-
ordinates of point A and P are (2, -3) and (-2, 0)

respectively. (2 marks)
Solution :
P(-2,0) = (x,1)
AQR,-3) = (x,1,)
B(x,, ¥,)
P is the centre of the circle ...(Given)

Point P is the midpoint of diameter AB.

By midpoint formula,

:x1+x2 and y:y1+yz
2 2
-3+

_2:2+x2 and 0:_]/2
2 2

2x2=2+x, and 0x2 =-3+y,
-4-2= x, and 0+3 = y,

2

x, = -6 and y, = 3

2

[ Problem Set - 5 (Textbook Pg No. 122) )

(3)  Find the coordinates of the midpoint of the line
segment joining P(0, 6) and Q(12,20) (2 marks)

Solution :
P@©0,6) =(x,y,) and
Q(12, 20) = (x,, ¥,)
Let M (x, y) be the midpoint of seg PQ.

By midpoint formula,

x:x1+x2 and y:y1+yz
2 2
~0+12 d _6+20
x=— an V="
12 26
x= = and V="
x=6 and y=13

M(6, 13) is the midpoint of segment
joining P (0, 6) and Q (12, 20)
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C Practice Set - 5.1 (Textbook Page No. 108) )

(5) P2, -2) Q(7, 3), R(11, -1) and S(6, —6) are the

vertices of a parallelogram. (4 marks)
Solution : P
2,-2) <
7,3)
M
S (xll ]/1) R
(6,-6) 11,-1)

Let M (x,, y,) be the midpoint of diagonal PR.

By midpoint formula,

AR ‘ _2-1
1 2 4 yl 2
B . _ 3

=2 ’ ]/1—7

13 -3
M (?/7j is the midpoint of diagonal PR ...(i)

Let N(x,, y,) be the midpoint of diagonal QS.

By midpoint formula,

x:ﬂ ‘ y=3+(_6)
2 2 4 2 2
x1=E ’ ylz__3
2 2

13 -3
N (?,?j is the midpoint of diagonal QS ...(ii)
[From (i) and (ii)]
Midpoint of diagonal PR and diagonal QS is the
same.
i.e. Diagonals PR and QS bisect each other.

LIPQRS is a parallelogram ...(A quadrilateral is a
parallelogram if its diagonals

bisect each other.)

[ Practice Set - 5.2 (Textbook Page No. 116) )

(10) Find the coordinates of points of trisection of the
line segment AB with A(2, 7) and B(-4, -8)

(4 marks)
Solution :
A e—i : H : t—e B
2,7 P Q (4, -8)

Let point P and Q be two points which divide
seg AB in three equal parts.
Point P divides seg AB in the ratio 1 : 2

By Section formula,

p (mx2 +nx,  my, +ny1]
7
m+n m+n

P(lx(—4)+2><2 1x(—8)+2x7j
1+2 1+2

(—4+4 —8+14j

7

3 3

b (9, 9)
3 3
P (0,2)
Also, PQ = QB

Point Q is midpoint of seg PB.

By midpoint formula,

Q (0+(—4). 2+(—8)J

4

2 2
(33

2 2
Q(-2,-3)

P(0, 2) and Q(-2, -3) are points which
trisects seg AB

(11) If A (<14, -10), B(6, -2) is given, find the co-
ordinates of the points which divide segment

AB into four equal parts. (4 marks)
Solution :
A P Q R B

(-14,-10) (o) (o) (6,y) (6,-2)

Let point P(x,, v,), Q (x,, y,) and R(x,, y,) be the
three points which divides seg AB in four equal
parts.

Point Q is the midpoint of seg AB.

By midpoint formula,

-14+6 -10+(-2)
X, = 5 and y, —

-8 -12
L= and y, =5
x, =4 and y, =-6
Q (_41 _6)
AP =PQ ...[From (i)]
P is the midpoint of seg AQ.
By midpoint formula,

_—14+(-4) _—10+(-6)

X, — and vy, = >
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-18 -16
Ty and — ¥=7
x, =9 and y, =-8
P (-9,-8)
QR=BR ...[From (i)]
R is the midpoint of seg BQ.
By midpoint formula,

_4+6 _6+(=2

X, = > and y, >

2 -8
x3 = E and ]/3 = ?
X, = and y, =4
R(1, -4)

P(-9, -8), Q(-4, -6) and R(1, —4) divides
seg AB in four equal parts.

(12) If A(20, 10), B(0, 20) are given, find the co-
ordinates of the points which is divide segment

AB into five congruent parts. (4 marks)
Solution :
A e—+—+t—+—+—+—+++ 1+ B
(20, 10) P Q R S (0, 20)

(xlr yl) (XZI yz) (X3, y3) (X4, ]/4)

Let point P(x,, y,), Q (x,, y,), R(x, y,) and
S(x,, y,) be four points which divides seg AB into
five congruent parts.

Point P divides seg AB in the ratio 1 : 4.

By section formula,

1x0+4x20 1x20+4x10
x,=——— and y,=————
1+4 1+4

x:@ and _20+40 _60

1 5 yl 5 5
x, =16 and y, =12
P16, 12)
AP =PQ ...[From (i)]

P is the midpoint of seg AQ.

By midpoint formula,

16:20+x2 and 12;%
2 2
16 x2=20+x, and 12x2=10+y,
32-20= x, and 24-10= y,
x, = 12 and y, = 14
Q(12, 14)

PQ=QR ..[From (i)]

Q is the midpoint of seg PR.

By midpoint formula,

1 16t% ang 14127
2
24=16+x, and 28=12+y,
x,=24-16  and y,=28-12
x,= 8 and y,= 16
R(8, 16)
RS = BS ...[From (i)]

S is the midpoint of seg RB.

By midpoint formula,

L 0+8 and y —16+20
1T g Yy ’

8 36
=5 and Vi=y
x, = 4 and y,= 18
S(4,18)

P (16, 12), Q (12, 14), R (8, 16) and S (4, 18)
divides seg AB in five equal parts.

[ Problem Set - 5 (Textbook Pg No. 123) )

(13) Find the lengths of the medians of a triangle
whose vertices are A(-1, 1), B(5, -3) and C(3, 5).

(5 marks)
Solution : -1,1)

(xs ¥5) R Q (x» y)

B C
G- P G5

(X Y1)
Let A(-1, 1), B(5, -3) and C(3, 5) be the vertices of
triangle.

Let points P, Q and R be the midpoint of side BC,
side AC and side AB respectively.

P is the midpoint of seg BC

By midpoint formula,

5+3 -3+5
Y= and y, = >
8 L2
xl—.E an V=5
x, =4 and y, =1
P4, 1)

Q is the midpoint of seg AC.
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By midpoint formula,

—-1+3 1+5
L= and y,= S
2 6
X, == E and y,= E
x, =1 and y, =3
Q(1, 3)

R is the midpoint of seg AB.

By midpoint formula,

—1+5 : 1-3
X, = and y, = >
4 -2
X, = > and y,= >
X, =2 and y, =-1
R(2,-1)

A(_]-/ ]-)/ P(4/ 1)
Using distance formula,
d(A,P) = JE-(Dy+1-1y

d (A, P) = 5units

d (AP) = 5units
B(5,-3), Q(1,3)
Using distance formula,
d(B,Q = V(5-1+(-3-3)
V4 +(-6)
= J16+36

= V52
Ji3x4
d(B,Q) = 2413 units
C(3,5), R(2,-1)

Using distance formula,

d (C,R) \/(3 ~2) +[5- (-]
(1 +(6)

V1+36

J37

\/5 units

\/37 units

d (C,R)

d (CR)

Length of three medians are 5 units,
24/13 units, /37 units.

“(19) The line segment AB is divided into five
congruent parts at P, Q, R and S such that A-P-
Q-R-S-B. If point (12, 14) and S (4, 18) are given
find the co-ordiates of A,P,R and B. (5 marks)

Solution :

& | | | 1 &
L4 t T 3 T t T 3 1 t ®

A P Q R S B
(x,y) (oY) (12,14) (v ys) (4,18) (X, )

Points P, Q, Rand S divides seg AB into five equal

parts.

AP=PQ=QR=RS=SB (1)
Let A(x,, v,), P(x,, v,), R(x,, y,) and B(x,, y,)

QR =RS ...[From (i)]

Point R is the midpoint of seg QS.

By midpoint formula,

x=12+4 and y=14+18
3 2 3 2
2
X, = % and y,= 37
x, =8 and y, =16
R(8, 16)
RS =SB ...[From (i)]

Point S is the midpoint of seg RB.
By midpoint formula,

4— 8 +2x4 and 18 = 16%

8 = 8+x, and 36 = 16+y,

x, = 8-8 and 36-16 = y,

x, =0 and vy, =20

B(0, 20)

PQ =QR ...[From (i)]
Q is the midpoint of seg PR

By midpoint formula,

12:x22+8 and 14:%2ﬁ

12x2=x,+8 and 14x2=y,+16
24-8= x, and 28-16= y,

2
x, = 16 and y, = 12
P (16, 12)
AP =PQ ...[From (i)]
P is the midpoint of seg AQ

By midpoint formula,

14
16:x1+12 and 12:L
2 2
32 = x,+12 and 24 = y, +14
32-12 = x and 24-14 = y,

1
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x, =20 and y, =10 Soox, =3 and y,=6
A(20, 10) ~ |E@, 6)
‘ A(20,10), P(16, 12), R(8, 16) and B(0, 20) ‘ For parallelogram ABFC, let F(x,, y,) be the

fourth vertex. Diagonals of a parallelogram

*(21) Find the possible pairs of co-ordinates of the .
bisect each other.

fourth vertex D of the parallelogram, if three of

its vertices are A(5, 6), B(1, -2) and C(3, -2). . Diagonal AF and diagonal BC have the same
(4 marks) midpoint
Solution : A (5, 6) Using midpoint formula,
(xy yz)\‘\ '(x1, ) (5 +x, 6+, j _ (1 +3 2+ (—2))
' 2 2 2 2

,/'C(3,—2) . x3+5:1+3 y3+6__2_2
.. 2 2 and 5 = T

X, =4-5 and y,=-4-6

‘\vl x3 = —1 and y3 - — 10
F(xy y5)
F(-1,-10)

—————————————————————————————————

Let A (5, 6), B(1, -2) and C(3, -2) be the three .
Points to Remember:

vertices of a parallelogram.

Fourth vertex can be point D or point E or

point F as shown in the above figure. ¢ Centroid formula

For parallelogram ABCD, let D (x,, y,) be the
fourth vertex. Diagonals of a parallelogram

Now we will see by using section formula how
the co-ordinates of centroid are found if the co-

bisect each other ordinates of vertices of a triangle are given

Diagonal AC and diagonal BD have the same In ABC, point G is a centroid

midpoint. A(x,, y,) B(x,, y,) and C(x,, v,).
Using midpoint formula, - X X, HX, and = Y+, Y,
(5+3 6+(—2)j:(1+x1 —2+ylj 3 3
2 7 2 2 2

8 1+~ E _ 2+,

E = 2 1 and_ 2 2 A (xll ]/1)
X,
X, and y =6 G, y)

D(7, 6)

For parallelogram ACBE, let E(x,, y,) be the B (%, 1) D C@, ¥

fourth vertex Diagonals of a parallelogram
bisect each other.

If A(x,y) B(x,y, C(x, y,) are vertices of
ABC and seg AD is median of ABC, G (x, y) is

Diagonal AB and diagonal CE have the same the centroid of this triangle.

midpoint. D is the mid point of the line segment BC.

By midpoint formula, Co-ordinates of point D are

1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
=8- and 4=-2+y, : 2 :
1 1
7 1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

3+x, 2+y, |_ 5+1 6+(—2 =Xt Y= Y21V ...(By midpoint theorem)
5 T 5 2 2
34x, 6 24y, 6- Point G (x, y) is centroid of triangle ABC.
5 =5 and 5 ——2 AG:GD=2:1
x,=6-3 and y,=4+2 According to section formula,

_________________________________
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—————————————————————————————————

2(x2+x3j+1(x1)
‘e 2 _Xtxtx 4ty
2+1 3 3
v ys}
2 +1(y,)
( U Wttty Wttty

co-ordinates of centroid of a triangle whose
vertices are (x, y,), (x,, y,) and (x,, y,) are

7

3 3

This is called as centroid formula.

1 1
I I
I I
1 1
1 1
1 1
I I
I I
1 1
| 1
| = = = |
|y 241 3 3 I
1 1
1 |
1 1
I I
I I
: N+ +x Yy ty,ty; :
1 1
I I
I I
1 1

_________________________________

C Practice Set - 5.2 (Textbook Page No. 115) )

(7)  Ineach of the following vertices of a triangles are
given. Find the coordinates of centroid of each

triangle. (2 marks each)
(i) (_7/ 6)/ (21 _2)[ (8/ 5)
Solution :

Let A(-7, 6) = (x,, y,) be the vertices of ABC
B(2/ _2) = (le yz)
C(8,5) = (x3/ y3)

Let G(x, y) be the centroid of ABC.

By centroid formula,

x1+x2+x3 y1+y2+y3
e Wies- Bt} d 1T J2 "I
3 and vy B
_—7+2+8 d _6-2+5
3 an T3
3 9
= — d =
3 an 3
x=1 and y=3

(ii) (3,-5),4,3), (11,-4)
Solution :
Let A3,-5) =(x,, v,
B(4,3) =(x,v,)
C(11, 4) = (x,, y,) be the vertices of ABC
Let G(x, y) be the centroid of ABC .

By centroid formula,

x:x1+x2+x3 and y=y1+y2+y3
3 3
3+4+11 -5+3-4
= and =
3 3
=§ and :_—6
3 3

x=6 and y=-2

(iii) (4,7),(8,4),(7,11)
Solution :
LetA(4,7) =(x,v,)
B8, 4) =(x, v,
C(7,11) = (x,, y,) be the vertices of ABC
Let G(x, y) be the centroid of ABC.

By centroid formula,

x:m and yzm
3 3
4+8+7 7+4+11
= and =
3 3
x:E and yzg
3 3
2.2
3 3

(8) In ABC, G(-4, -7) is the centroid. If A(-14, -19)
and B(3, 5) then find co-ordinates of C.
(2 marks)

Solution :
A(-14,-19) = (x, vy,
B(3, 5) = (xy Y,)
Let C (x,, v,)
G(_4/ _7) = (x/ y)
Point G is the centroid of ABC .

By centroid formula,
x:x1+x2+x3 yl+y2+y3
3

-19+5+y
-4 =—7— and -7 :T3

and y =

~4x3 =-11+x,and -7x3 =-14+y,
-12+11=  x, and 21+14= y,

3

x, = -1 and vy, = -7

3

(9)  A(h,-6), B2, 3) and C(-6, k) are the co-ordinates
of vertices of a triangle whose centroid is G(1, 5).
find h and k. (2 marks)

Solution :
Let A(h,-6) = (x, v,)
B(2,3) =(x,v,)
and C(-6, k) = (x,, y,)
G(1,5) =(xy)
Point G is the centroid of ABC .
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By centroid formula, 2x+2x,+2x,=6
x:x1+x2+x3 and = YitlY, tYs x+ x,+x, =3 ..(vii)
3 3 Adding (i), (iv) and (vi) we get,
1:h+2—6 and 5:—6+3+k 2y + 2y, +2y, =18
3 3 Yyt Y, +ty, =9 ..(viii)
1x3 = h-4 and 5x3 = -3+k G is the centroid of ABC.
3+4 = h and 15+3 = k By centroid formula,
h = 7 and k = 18 x:x1+x2+x3 andy=y1+3/32+]/3
- |n=7and k=18 3
3 9
x =3 and y = 3 ...[From (vii) and (viii)]

C Problem Set - 5 (Textbook Pg No. 123) )

*(14) Find the co-ordinates of centroid of the triangles
if points D (-7, 6), E(8, 5) and F(2, -2) are the mid
points of the sides of that triangle. (4 marks)

Solution : A (X, 1)

(2,-2)F E (8, 5)

B | —\ ¢
(X2 Y) D \ (Xy 1)
In ABC, seg AD, seg BE aﬁi‘&g CE are the
medians.

Point G is the centroid.
D(-7, 6), E8, 5), F(2, -2)
Let G(x, y), A(x,, v,), B (x,, ¥,) and C(x,, v.)
D is the midpoint of seg BC.
By midpoint formula,
R} and 6= CER
2 2
o -l4=x,+x, .()and 12=y,+y, ..(ii)

-7

E is the midpoint of seg AC.

By midpoint formula,

X, +X Yy, +y
8: 1 3 5: 1 3

5 and 5
8x2=x +x, and 5x2=y +y,

16= x +x, ..(Gii)and 10=y, +y, ..(iv)
F is the midpoint of side AB.

By midpoint formula,

X +x Yy, +y
2 — 1 2 _2 — 1 2
2 and e
4=x+x, .(v) and —4=y +y, ..(vi)

Adding (i), (iii) and (v) we get,

x=1 and y =3

‘ G(1, 3) is the centroid of AABC. ‘

[Note : G (1, 3) is also the centroid of A DEF ]

—————————————————————————————————

Points to Remember:

Solpe of Line
(A) Using inclination:
Inclination of a line

Angle formed by a line with positive X-axis is
called inclination of a line.

It is represented by '0'

Slope of a line = tan 0.

Solpe of Line - Using ratio in triganometry

In the adjoining figure, point P (x, y,) and
Q (x,, y,) are two points on line [.

seg QS L X - axis, seg PR L seg QS

seg PR1lseg TS ...(Correspondence angle test)
QR=y,-y,and PR=x, - x,

QR - :
= _ %5 ..(i)
PR X, =X

Line TQ makes an angle 6 with the X - axis and
seg PR |l line TS.

QR 3
PR tan® ...(ii)
From (i) and (ii), Hoho_ tan6

X =X
m = tan®

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
: Line [ intersects X axis in point T.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
:
1
: ZQPR = ZQTS...(Correspondence angle theorm)
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—————————————————————————————————

(2= Y1)

¥

A

that line.

X - axis.

_________________________________

From this we can define slope as this way. Then
the ratio of the angle made by the line with the
positive direction of X - axis is called as slope of

When any two lines have same slope, these lines
make equal angles with the positive direction of

These two lines are parrallel.

C Practice Set - 5.3 (Textbook Page No. )

)

= tan 60°

Slope = tan 0
= tan 90°

’ Slope = Not defined ‘

(iii) Inclination of the line (0) = 90°

Points to Remember:

(B) Slope of line;

If A(x,, y,) B(x,, y,) are two points, then slope of
line passing through points A and B can be given

by,
Slope of line AB = LN o
X, =X
Slope of line AB = Hhoty
XX
Activity:

As in the figure below, points A(-2, -5) B(0, -2),
C(2,1),D(4,4) and E(6, 7) lie on line /. Using these
coordinates, complete the following table.

Y

> X

—————————————————————————————————

(1)  Angles made by the line with the positive E6.7)
direction of X-axis are given. Find the slope of
these lines. (2 marks)
(i) 45° (ii) 60° (iii) 90° e
Solution :
(i) Inclination of the line (6) = 45° Xe——e—e e
Slope = tan©
= tan 45°
(ii) Inclination of the line (6) = 60°
Slope = tan© T T T T T T T T TS T T T m e e
: . . . . . . Coordinates of Y.~ Y%
i Sr. No. | First Point | Second Point | Coordinates of first point second point X, — X,
I 7-1_6_3
| 1 C E (2,1) 6,7) 6-2 4 2
|
| 2 A D (-2, -5) 4, 4) 4-(5) = 2 = 3
| ’ ’ 4-(-2) 6 2

____________________________________________________________________
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e
1 R 4 L 1
: 3 D (-2, -5) S-4_9_3 I
| -2-4 -6 2 |
I 1
1-(-2) 3

| B 0,-2) 2,1 0 :
1 1
I I
I -5-1 —-6_3 !
0 ¢ ) 2-2 4 2| |
I I
| (o) _6_ 5|
| 6 A (2,-5) (2,1) 2-(-2) 4 2 |

1
. I
From the above table we can say that for any two : Y=Y :
. . - ‘ : Slope of CD = Y, —x, :
points on line /, remains the same. I i
v, -y X, X : _2-0_ -2 :
=21 js called the slope of line ! and it is denoted | T 0-2 -2 |

-X

2Th : Slope of line AB = Slope of line CD :
by letter m [ ) I
A I Slopes of parallel lines are equal hence I
X, —x, : proved :

Note: (1) Slope of X-axis is 0.

(2) Slope of Y-axis cannot be determined.

Slope of Parallel lines

As given in the figure, line [ and line t makes an
angle 6 with the positive x axis.

line! Illine ¢

Point A(-3, 0) and Point B(0, 3) lie on line [

yz Y

Slope of line | =
- X

I@
AOEERE

Similarly, take any two points on line t and find

the slope of line ¢.

Let the point be C(0, -2) and D(2, 0).

....(alternate angles test)

_________________________________

_________________________________

C Pracitce Set - 5.3 (Textbook Page No. 121) )

(2)

Find the slopes of lines passing through the given

point.
(i) A(,3)and B4,7)
Solution :
A(2,3) =(x,y)
B(4,7) =(x,Y,)
Y.~
Sl ===
ope —
B 7-3
T 4-2
4
2
’ Slope of line AB =2 ‘
(i) P(-3,1) and Q(5,-2)
Solution :

P(=3,1) =(x, v,
Q(Sr _2) = (xzf yz)
_ Yo~ W

X, =X

Slope

-3
Slope of line PQ =

8

(2 marks each)
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(iii) C(5,-2) and D(7, 3)
Solution :
CG,-2) = (xl’ yl)
D(7, 3) = (xZ, yz)
Slope of line CD = =%
X, = X,
_3-(2)
- 7-5
_3+2_5

N
N

5
Slope of line CD = 5

(iv) L(-2,-3) and M(-6,-8)
Solution :
L(-2,-3) =(x,¥)
M(-6,-8) = (x, ¥,)

Slope of line LM

5
Slope of line LM = 1

(v) E(-4,-2) and F(6, 3)
Solution :

E(+4,-2) =(x,vy,)

F(6, 3) = (x, Y,)
Slope of line EF = 5Loh
X, =X
3-(-2)
6—(—4)
3+2
6+4
5

10

Slope of line EF =

N | =

(vi) T(0,-3) and S(0, 4)
Solution :
T0O,-3) =,y
S(0, 4) = (x, Y,

Slope of line TS Boh

X, =X
4-(-3)
0

0-
_4+3

7
0 0
‘ Slope of line TS = Not defined ‘

( Practice Set - 5.1 (Textbook Page No. 107) )

(2)  Determine whether the points are collinear.
(2 marks each)

(i) A(@,-3),B(2,-5) and C(-4,7)
Solution :

A, -3) =(x, )

B(2,-5) =(x, v,)

C(4,7) =(x, y,)

Slope of line AB 70

Slope of line AB

Il
|
N

()

Slope of line BC

—4-2
7+5
6
12
-

Slope of line BC 2 ..(id)

Slope of line AB = Slope of line BC

...[From (i) and (ii)]
Line AB and line BC have equal slopes and
have a common point B.

‘ Points A, B and C are collinear. ‘
(i) L(=2,3),M(1,-3),N(5,4)
Solution :
L(-2,3) =(x,,)
M(1, -8) = (x, y,)
NG, 4) = (xy y,)
Yo~ ¥,

Slope of line LM = ===
X, =X
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Slope of lineLM = -2 ..(1)
Slope of line MN = ————

Slope of line MN — ..(il)

Slope of line LM Slope of line MN
...[From (i) and (ii)]

‘ Points L, M and N are not collinear. ‘
(iii) R(0, 3), D(2,1) and S(3, -1)
Solution :

R(O,3) =(x,v)

D(2,1) =(x,y,)

5B, -1) = (xy ,)

Slope of line RD - LTHh
x2 xl
1-3
- 20
-2
T2
Slope oflineRD = -1 ...(1)
Slope of line DS - Lk
x3 xZ
11
T 3-2
=2
C1
Slope oflineDS = -2 ..(id)
Slope of line RD slope of line DS
...[From (i) and (ii)]

‘ Points R, D and S are not collinear ‘
Giv) P(-2,3),Q(,2),RH41)
Solution :
P(=2,3) =(x, y,)
Q(,2) =(x,y,)
R4, 1) =(xyy,)
Slope of line PQ

Vo= Wi
X, —X

2-3
T 1-(-2)
- b
142
. -1 :
Slope of line PQ = £} (1)
Slope of line QR = 5%
X3 =%,
1-2
T 41
-1
Slope of line QR = £} ...(i1)
Slope of line PQ = slope of line QR
...[From (i) and (ii)]

Line PQ and line QR have equal slopes and
have a common point Q.

‘ Points P, Q and R are collinear ‘

C Practice Set - 5.3 (Textbook Page No. 121) )

(30 Determine whether following points are

collinear. (3 marks)
@) A(-1,-1), B(0, 1), C(1, 3)
Solution :
A(-1,-1) =(x, )
B(0, 1) = (xy Y,)
C1,3) =(x,y,)
Slope of line AB = 224
X,
1-(=1)
T 0-(-)
1+1
T 0+1
Slope of line AB = % (1)
Slope of line BC = ZZ - Zj
-1
T 1-0
Slope of line BC = % ...(ii)

Slope of line AB = Slope of line BC
...[From (i) and (ii)]

Also, both lines have a common point B.

Points A, B and C are collinear points. ‘
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(ii) D(_zl _3)1 E(ll 0)/ F(2I 1)

D(-2,-3)
E(1,0)
F(2,1)
Solution :
Slope of line DE

()
() Y,)
(5 y5)

Slope of line DE

Slope of line EF

Slope of line EF
Slope of line DE

1 (i)

...(id)
Slope of line EF
...[From (i) and (ii)]

Also, both lines have a common point E.

‘ Points D, E and F are collinear points. ‘

(iii) L(2,5), M(@3, 3), N5, 1)

Solution :
L(2, 5)
M(3, 3)
NG, 1) (xy y3)
Slope of line LM

Il Il
—~ —~
=R xR
R
< <
N) =
N N

Slope of line LM

Slope of line MN

Slope of line MN

-1 ...(ii)

Slope of line LM # Slope of line MN

...[From (i) and (ii)]

Points L, M and N are non-collinear points. ‘

Gv) P(2,-5),Q(,-3), R(-2, 3)

Solution :

P2,-5) = (x,v,)
Q1,-3) = (xzf yz)
R(—Z, 3) = (xy y3) ~
Slope of line PQ = Y74
X, =X,
_ 3=(H
S 12
_ —3+5
-1
1
Slope of linePQ = -2
3 yS B yz
Slope of line QR =
X3~ X,
_ 3=(3
T 2-1
343
3
_ 5
-3
Slope of lineQR = -2
Slope of line PQ =

Slope of line QR

...(i)

...[From (i) and (ii)]

Also, both lines have a common point Q.

‘ Points P, Q and R are collinear points. ‘

(v) R@,-4),S(-2,2), T(-3,4)

Solution :
R(1,-4)
S(-2,2)
T(-3,4)

(x,, y)
(x, ¥,)
(x,, ¥5)
.74
X, =X

2-(-4)

Slope of line RS =

Slope of line RS = -2

Slope of line ST = Lot
X3 =%,

4-2
3-(2)

()
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2
T 3+2
2
=
Slope of line ST = -2 ...(i)
Slope of line RS = Slope of line ST

...[From (i) and (ii)]

Also, they have a common point S.

‘ Points R, S and T are collinear points. ‘

(Vi) A(_4/ 4)/ K(_zl g )/ N(4/ _2)

Solution :
A4,4) = (x,v)
5
K(_Zr E) = (x2/ yz)
N(4/ _2) = (x3/ ]/3)
Slope of line AK = 2=
X=X
5y
: 2
T 2—-(4)
5-8
= | —|+(2+4
3}
2
-3 1
= —_— X —
2 2
-3
Slope of line AK = v (1)
Ys— s
Slope of line AN = P
. 2-4
C 4-(-4)
=6
4+4
_ =5
-8
-3
Slope of line AN = vy ...(i)

Slope of line AK = Slope of line AN
...[From (i) and (ii)]

Also, they have a common point A.

‘ Points A, K and N are collinear points. ‘

[ Problem Set - 5 (Textbook Pg No. 122) )

(2)  Determine whether the given points are collinear.
(2 marks each)

i) A, 2), B(@1,-0.5), C(2,-3)

Solution :
Slope of line AB = 2
ope of line = 1.0
25
1
Slope of line AB =-2.5 ...(i)
Sl f line AC = -2
ope of line =50
_ 2
2
Slope of line AC =-2.5 ..(id)
Slope of line AB = Slope of line AC

...[From (i) and (ii)]

Also, they have a common point A.

‘ Points A, B and C are collinear points. ‘

ii P@, 2 2§R3E
G) PA,2,Q@ 7)RG, )

Solution :
5o
Slope of line PQ = 51
8-10
_ -5
B 1
) -2 :
Slope of line PQ = = (1)
6_8
. 5 5
Slope of lineQR = ~——
3-2
6-8
= T
. —2 .
Slope of line QR = = ...(ii)

Slope of line PQ = Slope of line QR
...[From (i) and (ii)]

Also, they have a common point Q.

‘ Points P, Q and R are collinear points. ‘
(iii) L(1, 2), M(5, 3) , N(8, 6)

Solution :

Slope of line LM = :;;

— N

Slope of line LM = (1)

o R
w

Slope of line MN =

o]
|
a1
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3 3
Slope of line MN =1 ...(ii) Slope of AB = 3 (i)
Slope of line LM # Slope of line MN ! " B 5-2
...[From (i) and (ii)] Slope of BC T 8—(-1)
‘ Points L, M and N are not collinear points ‘ 3
o o 8+1
[ Pracitce Set - 5.3 (Textbook Page No. 121) ) 3
(4) If A1, -1), B(0, 4), C(-5, 3) are vertices of a B ?
triangle, then find the slope of each side. (3 marks) Slope of BC = = ..(i1)
Solution : :54 ~(=7)
A(1,-1), B(0,4), C(-5,3) Slope of AD = 5.
By using slope formula, 447
Slope of AB = 4= - 5+4
0-1 3
o 4+1 -9
= 1
5 Slope of AD = 3 ...(iii)
-1
Slopeof CD = =
Slope of AB =-5 opeo - 5-8
Slope of BC = S-4 - s
—5-0 -3
-1 Slope of CD = 3 ..(iv)
-5 Slope of line AB = Slope of line CD
1 ...[From (i) and (iv)]
Slope of BC = = Line AB||Line CD (V)
Slope of AC = 3-(-1) Slope of line BC = Slope of line AD
-5-1 ...[From (ii) and (iii)]
_ 3+l Line BC Il Line AD ..(vi)
-6
4 In[JABCD, ABIICD ...[From (v)]
= % BCIIAD ...[From (vi)]
- ‘D ABCD is a parallelogram. ‘ .(Definition)
Slope of AC= —~ (6)  Find k, if R(1, -1), S(-2, k) and slope of line RS
is 2. (2 marks)
(5) Show that A(-4,-7), B(-1, 2), C(8,5) and D(5,-4) Solution :

are the vertices of a parallelogram. (4 marks)
Solution: (-4,-7)A B(-1,2)
(6,4)D C(8,5)
9| f AB _ 2=
ope o =
2+7
- -1+4

R(1,-1) =(x,, y,)
S(-2,k) =(x,y,)

Slope of line RS = 5oh
X, =%
I ol )
-2-1
k+1
) - —
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k =6-1

(7)  Find k, if B(k, -5), C(1, 2) and slope of the line is
7. (2 marks)

Solution :
B(k,-5) =(x,, v,
C1,2) =(x,y,)

Slope of line BC = Y274
X, - X,

7 _ 2-(5
1-k

71-k =7
-k =7

7
1-k =1
1-1 =k
k=0

(8)  Find k, if PQIl RS and P(2, 4), Q(3, 6), R(3,1) and

SG5, k). (2 marks)
Solution :
Line PQIl Line RS ...(Given)

Slope of line PQ = Slope of line RS
6-4 k-1

C Problem Set - 5 (Textbook Pg No. 123) )

9)  Find k if the line passing through points

P(-12, -3) and Q(4, k) has slope % . (2 marks)
Solution :
P(-12,-3), Q(4, k) ...(Given)
Slope of PQ = % ...(Given)
Slope of PQ = % ...(Given)
k+3

2 T 4412

16

— = k+3
2

k+3 = 8

k = 8-3

(10) Show that the line joining the points A(4, 8) and
B(5, 5) is parallel to the line joining the points

C(2,4) and D@1, 7) (2 marks)
Solution :
A4, 8)
B (5,5)
Slope of line AB - 825
4-5
3
-4
Slope of lineAB = -3 ..(1)
C(2,4)
D(1,7)
Slope of lineCD = 7-4
1-2
3
T4
Slope of lineCD = -3 ...(ii)
Slope of line AB = Slope of line CD
...[From (i) and (ii)]

*. | Line ABII Line CD |

(11) Show that points P (1, -2), Q (5, 2), R (3, -1),
S (-1, -5) are the vertices of a parallelogram.

(4 marks)
Solution : P(1,-2) Q5,2
5¢1-5) R(3,-1)
P(1,-2),Q(5,2),R(3,-1),S(-1,-5)
i 2-(-2) 2+2 4 ,
1 f line PQ = =——=—=1
Slope of line PQ 51 1 1 (1)
o 2-(-1)_2+1_3 )
Slope of line QR = 53 2 2 ..(id)
Slope of line RS = il ) = 1%0 = 4 =1 ..(iii)
3-(-1) 3+1 4
Slope of line PS = —2-(5 _2+5 = 3 ..(iv)

1-(-1)  1+1 2
Slope of line PQ = Slope of line RS
...[From (i) and (iii)]
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Line PQ/|l Line RS ..(v) - Jlr64
Slope of line QR = Slope of line PS
..[From (ii) and (iv)] d@QS) = V65 units -(1X)
Line QR I Line PS ...[From (vi)] In parallelogram PQRS,
InLIPQRS, PQIIRS ...[From (v)] diagonal PR = diagonal QS ...[From (viii) and
QRIIPS ...[From (vi)] (ix)]

COPQRS is a parallelogram --.(Definition)

(12) Show that the OPQRS formed by P(2, 1),
Q(-1, 3),R(-5,-3), S(-2,-5) is a rectangle. (4 marks)

Solution : P2 1) Q(1, 3)
5(-2, -5) R(-5, -3)
P(2,1),Q(-1,3),R(-5,-3),S(-2,-5)
Slope of line PQ = - == =2 i
ope of line PQ = 12 3 3 ..(1)
Slope of line QR = —— ) - 3+3 _6_3
ope of line QR = () —1+5 4 2" (ii)
e TBo(3)_ 543 2
Slope of line RS = - (55) = 5.5 3 ...(1ii)
Slope of line PS = ~——2 - 1+5_6_3 =
ope of line PS = 2-(2) 2+2 4 2 .(iv)

Slope of line PQ = Slope of line RS

...[From (i) and (iii)]
Line PQIlLine RS (V)

Slope of line QR = Slope of line PS
...[From (ii) and (iv)]
Line QR || Line PS ..(vi)
In OPQRS, side PQ Il side RS ...[From (v)]
side RS |l side PR ...[From (vi)]
LIPQRS is a parallelogram ...(vii)(Definition)

Using distance formula,

29 +[1-(3)]

J@2+5)7 +(1+3)

N7* + 47

V49 +16

\/E units ...(viii)
J1-2f +[3-(5)]
J(142) +(3+5)

d(P, R)

d(P, R)
d(@Q,S)

SO PORS isa rectangle (A parallelogram isa
rectangle if its diagonals are congruent)

*(18) Find the type of the quadrilateral if points
A(-4,-2), B(-3,-7) C(3,-2) and D(2, 3) are joined

serially. (4 marks)
Solution : A (4, -2) B (-3,-7)
D (2 3) C(3,-2)
A(-4,-2),B(-3,-7)C(3,-2), D(2, 3)
. 7-(-2)
Slope of line AB = _3_—(_4)
—7+2
T 3+4
b
1
Slope of line AB  =-5 (1)
. 2-(7)
Slope of line BC = m
o =2+7
343
5
T 6
Slope of line BC = % . (i0)
Slope of line CD . 253
3-2
-5
Slope of line CD = 7= -5 ...(iii)
. -2-3
Slope of line AD = I
-
T -6
Slope of line AD = % ..(iv)

Slope of line AB = Slope of line CD
...[From (i) and (iii)]
Line ABIILine CD (V)
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(22)

Slope of line BC = Slope of line AD
...[From (ii) and (iv)]

Line BCIlILine AD ...(vi)
InOABCD, ABIICD ...[From (v)]
BCIIAD ...[From (vi)]

OABCD is a parallelogram.

Find the slope of the diagonals of a quadrilateral
with vertices A (1, 7), B(6, 3) C(0, -3) and

D(=3, 3). (3 marks)
Solution : A(1,7) B (6,3)
D (-3, 3) C(0,-3)

A(1,7), B(6, 3) C(0,-3) and D(-3, 3)
LJABCD has two diagonals seg AC and seg BD.
7-(3)
1-0
7+3
1
10
1

Slope of AC

Slope of AC =10 ‘
3-3

Slope of BD

Slope of BD =0

‘ Slope of BD =0 ‘

Problem Set - 5 (Textbook Pg No. 122) )

(1)

1)

(2)

(3)

MCQ'’s

Fill in the blanks using correct alternatives
(1 mark each)

Seg AB is parallel to Y-axis and co-ordinates of
point A are (1, 3) then co-ordinates of point B can

AGLH B G3) ©E0 D3
Out of the following, point ............ lies to the right
of the origin on X-axis.

@) (2,0) (0) (0,2) (o) (23) (d)(2,0)

Distance of point (-3, 4) from the origin s ........... .
(A)7 (B) 1 Q5 D)-5

4)

(5)

(6)

(7)

(8)

C)

(10)

(11)

(12)

(13)

(14)

1)

4) (Q) % (5) (A) /3

A line makes an angle of 30° with the positive
direction of X-axis. So the slope of the line is

wy ®L 0 ob

Additional MCQ'’s

What is the slope of line with indination 60 ?

1
W3 ®)
Find the inclination of a line with slope 1.
(A)60°  (B) 45° (C)90° (D) Can't say

(€)1 (D)0

Line [ is parallel to line m. It slopes of line [ is 1
. . 2
then slope of line m is ............ .

1

(A)-2 (B) 0 ©) > (D) Can't say
What is slope of line passing through points (4, 6)
and (1, -2).

4 3 8 8

A) — B) — - D) -

@5 ®; ©F O3
Slope of X - axis is ............ .

(A)O (B) 1 ©)-1 (D) Not defined
Slope of Y - axis is ............ .

(A)O B)1 -1 (D) Not defined
Distance of point A (7, 24) from the origin is ...... .
(A)17 (B) -17

(C) 25 (D) Can not be found

Find the co-ordinates of the point P which bisects
seg having co-ordinates (3, 2) and (5, -2) ............ .
(A)(3,5) (B) (0,4 (O)40) (D)(5,-3)

Find the co-ordinates of the point which divides
line seg QR in the ratio 1 : 2 where Q (1, 1) and
R(1, -2).

(A)(5,3) (B) (1,0) (O)(=3,2) (D)4 0)

In what ratio does the point (1, 6) divide the line
segment joining the points (3, 6) and (-5, 6).

(A)1:3 (B)2:3 (C)3:1 (D)3:2
( ANSWERS )
(D) (1, -3) (2) (D) (2,0) 3) (©)5
(6) (B)45°
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(7)

(10) (D) Not defined (11) (C) 25
(13) (B)(1,0)

(1

@

(3)

@

(5)

(6)

(7)

()

)

(10)

(11)

(12)

(13)

(14

1 8
©) > (8) (D) 3 9) (A)O

(12) (C) (4,0)
(14) (A) 1:3

( PROBLEMS FOR PRACTICE )

Based on Practice Set 5.1

Find the distance between the given points.

i) A@3,-4),B(5,6) (1 mark each)
(ii) P (10,-8), Q (-3,-2)

(iii) K (0,-5),L(-5,0)

(iv) 1(3.5,6.8),] (1.5,2.8)

Show that the point (5, 11) is equidistant from the
points (-5, 13) and (3, 1). (2 marks)
Check whether points (3, 3), (-4, -1) and (3, -5)
are the vertices of an isosceles triangle. (2 marks)

Find the relation between x and y, where point
(x, y) is equidistant from (2, —4) and (-2, 6).

(3 marks)
Show that the point (0, 9) is equidistant from the
point (-4, 1) and (4, 1) (2 marks)
Find the coordinates of the point on Y-axis which
is equidistant from the points M(6, 5) and point
N(-4, 3). (3 marks)
Using distance formula, check whether following
points are collinear or not. (2 marks each)
(i) L4, -1)M(1,-3), N(-2,-5)
(i) A(-5,4), B(-2,-2),C(3,-12)
Find the distance of point Z(-2.4, -1), from the
origin. (2 marks)
Show that the points A(4, 7) B(8, 4) and C(7, 11)
are the vertices of a right angled triangle.

(3 marks)
Show that A(4, -1), B(6, 0), C(7, -2) and D(5, -3)
are the vertices of a square. (4 marks)
Find the coordinates of the circumcentre of PQR
if P(2,7), Q(-5, 8) and R(-6, 1).
Show that the points (2, 4), (2, 6) and (2++/3 , 5)
are the vertices of an equilateral triangle.

(3 marks)
Find the coordinates of the circumcentre of
ABC, if A(2, 3), B(4, -1) and C(5, 2). Also, find
circumradius. (3 marks)
Based on Practice Set 5.2
Show that points A(1, -5), B(—4, -8), C(-1, -13)
and D(4, -10) are the vertices of a rhombus.

(4 marks)

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

27)

(28)

Find the coordinates of the point P which divides
line segment QR in the ratio m : n in the following

examples. (2 marks each)
i) Q(-5,8), R(4,-4) m:n =2:1
(i) Q(-2,7), R(-2, -5) m:n =1:3
(iid) Q(1,7), R(-3,1) m:n =1:2
(iv) Q6,-5),  R(-10,2) min =3:4
) QG,8), R(-7,-8) m:n=4:1

Find the coordinates of the midpoint of segment
QR, if Q(2.5,-4.3) and R(-1.5, 2.7) (2 marks)

Find the coordinates of the midpoint P of
seg AB, if A(3.5,9.5) and B(-1.5,0.5) (2 marks)

In what ratio does the point (1, 3) divide line
segment joining the points (3, 6) and (-5, -6)?
(3 marks)

Find the lengths of the median of ABC whose
vertices are A(7,-3), B(5, 3), C(3,-1). (4 marks)

Show that the line segment joining the points
(5,7),(3,9) and (8, 6), (0, 10) bisect each other.
(4 marks)

Segments AB and CD bisects each other at
point M. If A(4, 3), B(-2, 5), C(-3, 5), then find
(4 marks)
Find the ratio in which the line segment joining
the points (6, 4) and (1, -7) is divided by X-axis.
(3 marks)

Find the coordinates of the points which divide

coordinates of D.

the line segment joining the points (-2, 2) and
(6, -6) in four equal parts. (3 marks)
Find the coordinates of the points which
divide segment AB into four equal parts, if

A(5,7) and B(-3, -1) (4 marks)

If A-P-Q-B, point P and Q trisects seg AB and
A3, 1), Q(-1, 3), then find coordinates of points
Band P. (4 marks)

Find the coordinates of centroid G of ABC, if
H A, 9),B4,5),C(6,2)

(i) A(11, 8), B(-6, 5), C(1,-28)
The origin 'O' is the centroid of ABC in which
A(—4, 3) B(3, k) and C(h, 5). Find h and k. (4 marks)
Find the coordinates of the points dividing the

(3 marks each)

segment joining A(-5, 7) and B(11, -1) into four

equal parts. (4 marks)
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Based on Practice Set 5.3 (36)  Show that line joining (4, -1) and (6, 0) is parallel
(29) Find the slope of a line which makes an angle to line joining (7, -2) and (5, -3). (4 marks)
with the positive X-axis. (1 mark each) (37) Show that[J ABCD is a parallelogram, if A(-1, 2),
() 0° (ii) 30° (iii) 45° (iv) 60° (v) 90° B(-5, -6) C(3,-2) and D(7, 6)
(30) Find the slope of the line passing through the (38)  Show that P(3,4), Q(7,-2), R(1, 1) and 5(-3, 7) are
points. (2 marks each) the vertices of a parallelogram.
(1) (_1/ 4) (3/ _7) (11) (5/ 5)/ (1r 6) CANSWERS)
(iii) (1,7) (4, 8) (iv) (4, 8),(5,5)
(31) Using slope concept, check whether the following (4) 5y=x+5 6) (0,9)
points are collinear. (2 marks each) (7) (i) collinear (ii) non-collinear
@ (-2,-1)40)(3,3) (8) 2.6 units (11) (=2, 4)
i) (-2,-3), ( 33 ,4) (5, 5) (13) (3, 1) circumradius = \E units .
8 15 @ (1,0 Gi) (-2,4) (Gii) (——, 5)
(i) (4,4) (3,5)(-1,-1) 3
i) (2,10),(0,4) (3, 13) (i) (_g _z] ®) (& _%J
) (5,0)(10,-3) (-5, 6) 5 5
(16) (0.5,-0.8) (17) (1,5) (18)1:3
(vi) (2,5),(5,7)(8,9
(19) 5,5, 410 (1) (5,3) (22)4:7
(32) Find the value of k, if (5, k), (-3, 1) and (-7, -2) are 23) (0.0 (2 4 —4)28) (3.5) (1.3) (1.1
Collinear. (3marks) (/ )(/_)(/ ) (/ )(/ )(_r )
(25) (-3,4)(1,2) (26) (i) (6,5.33) (ii) (2,-5)
(33) Find the value of k, if (2, 1) (4, 3) and (0, k) are
. 27) h=1k=-8 (28) (-1,5)(3,3) (7, 1)
collinear 1. (3 marks) 1
(34) Find the value of k, if the slope of the line passing (29) @0 (i) ﬁ (iii) 1 (iv) \/5 (v) not defined
through (2, 5) and (k, 3) is 2. (2 marks) 1 1 1
. _1_ .o _ see sl . _ . o
(35) P(@3, 4), Q(7, 2) and R(-2, 1) are the vertices of 0 @) 4 @) 4 i) 3 )3 W2 (vi)-1
PQR. Write down the slope of each side of the (31) (i), (iv), (v), (vi) are collinear. 11
triangle. (4 marks) (32) 7 (33) -1 (34) 1 (35) =5 3 1
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ASSIGNMENT -5

Time : 1 Hr.

Marks : 20

Q.1. A. Choose the proper alternative answer for the questions given below:

Distance of point (-3, 4) from the origin is ........... .

(A) 7 (B)1 © 5 (D) -5

Line [ is parallel to line m. If slope of line [ is % then slope of line m is ............ .
1

(A) =2 (B) 0 © 5 (D) Can't say

Q.1. B. Solve the following questions:

Slope of a line is \/g . Find its inclination.
Find the distance between (2, 3) and (4, 1).

Q.2. Perform any one of the following activities:

Seg AB is a dimeter of a circle with centre P (1, 2). If A (-4, 2), then find the co-ordinates of point B.
If P-T-QandP (-3,10), Q (6, -8) and T (-1, 6), then find the ratio in which point T divides seg PQ

(Complete the following activity)

Let point T divides seg PQ in the ratio m : n
P(=3,10)=(x, y) Q(6,-8)=(x,y,) T(3,10)=(x, )
By section formula,

= ()= - O+«
S -8 )= I« d+Jx[]
S - I =~ J+3]

A (-7,6), B (2-2) and B (8, 5) are co-ordinates of vertices of AABC. Find the co-ordinates of centroid

of AABC.

Q.3. Solve any two of the folllowing questions:
Decide (2, 10), (0, 4) and (3, 13) are collinear or not.
Line PQ Il Line RS. P (2, 4), Q (3, 6) R (3, 1) and S(5, K).

Prove that (\/E , J2 ) , (_ 2. -2 ) and (—\/g , \/g ) are the vertices of an equilateral triangle.

Q.4. Attempt the following:

Find the co-ordinates of circumcentre of AABCif A(7,1), B(3,5) and C (2,0)

Find the possible co-ordinates of the fourth vertex of the parallelogram, if three of its vertices are

(5,6), (1,-2) and (-3, 2).

Find the o-ordinates of the points which divide the line segment joining the points (-2, 2) and

(6, — 6) into four equal parts.

@ X/ K/
LS X QI X4

»

(2)

(2)

V)

(6)

(8)

\-—————————————————————————————————————————————————_



Trigonometry |

B ..NDEX.. |

three above mentioned sides, can be arranged
two at a time, in six different ratios. These ratios

are called Trigonometric ratios.

In AABC, m£ZABC =90, mZACB =06

A

® Trigonometric Identities:
sin?0 + cos?0 =1 (2) 1+tan®0=sec?0
1 + cot?0 = cosec? 0

Table of Trigonometric Ratios for Angles 0, 30,
45,60 and 90

Pr.$6.1-1 Pg115 | Pr.S 6.1 - 6 (iii) Pg118|Pr.S 6.1 -6(x) Pgl19|Pr.S 6.2 -5 Pg 124 PS6 -5(ii) Pgl120(PS6 -5(ix) Pgl121
Pr.S6.1-2  Pgll5|PrS 6.1-6(v) Pgl18|Pr.S 6.1 -6(xi) Pg119|PrS 62 -6  Pg125|PS6  -5(ii) Pg120|PS6  -5(x) Pg12l
Pr.S 6.1-3 Pgl16 | Pr.S 6.1 -6(v) Pg118|Pr.S 6.1 - 6(xii) Pg120[PS6 -1 Pg 126 | PS6 -5(iv) Pg120|PS6 -6 Pg 122
Pr.S61-4  Pgll7|PrS 61-6(vi) Pgl18|P.S62-1  Pg122|PS6 -2  Pgll5|PS6  -5(v) Pgl20|PS6 -7  Pgl23
Pr.S61-5  Pgll7|PrS 6.1-6(vi) Pgl19|PrS 62-2  Pg122|PS6 -3  Pgll6|PS6  -5(vi) Pg120|PS6 -8  Pg123
Pr.S 6.1-6() Pgl18|PrS 6.1 -6(vii)Pg119|Pr.S 62-3  Pg123|PS6 -4  Pg1l6|PS6  -5(vi) Pg121|PS6 -9  Pg125
Pr.S 6.1-6(i) Pgl18|PrS 6.1-6(x) Pgll9|PrS 62-4  Pg124|PS6  -5() Pgl20|PS6  -5(vii)Pg121|PS6  -10 Pg125
1 K § @ B 1 1 1
: oints to emem5er: ' ' Oppositeside AB :
: Q{ : ' Sine ratio of § = sin § = —LPooCCC _ AD '
: : : Hypotenuse AC :
1 ® Introduction: | I I
1 1 1 . . 1
! The word 'trigonometry' is derived from Greek ! 1 Cosine ratio of 6 = cos 6 = Adjacent side _BC
| I 1
| words Tri meaning three, gona meaning sides | : Hypotenuse ~ AC |
1 . 1 1 1
| and metron meaning measure. | | . RV Oppositeside _ AB
| Thus, trigonometry deals with measurements of | ! angent ratio of = tan 0 = Adjacent side BC |
| sides and angles of a right angled triangle. | , ,
: ' ' _ Hypotenuse AC '
: In AABC, : : Cosecantratioof =cosec 0= prﬁ =B :
osite side
' mZABC=90 | PP :
: : : . Hypotenuse AC !
! A ! ' Secant ratio of 6 =sec 0 = yp— =—
: : : Adjacentside BC !
I I | I
. Adjacentside BC
: : : Cotangent ratio 6 = cot 6 = ]— =—
| I | Oppositeside AB
1 1 | I
: B C : ' @ Relations between Trigonometric Ratios: :
I I | g 1
1 I | I
| (1) seg AC is the hypotenuse. : : (1) cosec=— - (2) secO= - :
' (2) For LACB, seg AB is the opposite side. ! ! sin cos !
I I | 1
' (3) For LACB, seg BC is the adjacent side. : : sino :
! I 1 (3) cotb= (4) tanb=—— ,
1 @  Trigonometric ratios of an acute angle in aright 1 | tan cos® I
I 1 I I
I angled triangle: I I 050 I
I 1 1 I
! For any acute angle in a right angled triangle, the  (5) cotb= Sino |
I C| I
I 1 1 I
I I I I
1 I I I
1 I I I
I I I I
1 1 1 I
I I 1 I
I I I 1
1 I I 1
1 I 1 1
I I I I
I 1 I I
I | I 1
I | I I
1 1 1 1
I I 1 I
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Trigonometric Ange 6
E Ratios 0° 30° | 45° | 60° 90° E
| 2 21 2 :
5 HERE ;
' cos 0 1 N | = 0 !
| 2 |[V2 ] 2 !
1 Not
| tan 6 0 Nel 1]V defined | !
! Not 2 |
1 e = £ !
€0S€€ U= 5in0 | defined 2 |V2 J3 1
= 2 Not
sec 0= cos0 1 J3 V2|2 defined | -
_ 1 Not 1
I cot 0= tan® | defined V3|1 J3 0 :

MASTER KEY QUESTION SET - 6

C Practice Set - 6.1 (Textbook Page No. 131) )

(1) If sin0= % then find cos0 and tan©0. (2 marks)
Solution :

sinf = 1
25

sin?0 + cos?0 =1

...(Taking square roots)

C Problem Set - 6 (Textbook Page No. 138) )

(2)  If sinb= 2—1 find the values of cosq using

trigonometric identity.
(2 marks)
Solution :

sin?0 + cos?0 =1

2
E +cos’0=1
61

Coszezl—E

_3721-121
3721

052 0

2 3600

3721

60
cos0 = 61 ...(Taking square roots)

C Practice Set - 6.1 (Textbook Page No. 131) )

2 If tan9=E then find the value of sec0 and
cos 9. (2 marks)

Solution :

tan(—)zE

B

1+ tan?0 = sec? 0

2
1+(§j =sec’ 0
4

1+2:sec‘29
16

16+9 e 0
16
sec’ 0= 2—5
16
secO=— ...(Taking square roots)
cos = L
secO
cosf=1=+ 5
4
cosB=1x é
5

cosG:é
5
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C Problem Set - 6 (Textbook Page No. 138) )

(3)  Iftan6=2then find values of other trigonometric
ratios. (3 marks)

Solution :
tan0 =2

1 + tan?0 = sec?0
1+ 2% = sec?0
sec’0=1+4

sec’0=5

...(Taking square roots)

sin® = tan O x cos O

Sin(;)=2><i

J5

sin0 =

Gl

1
sin 6

V5
2

cosecH =

cosecO =

cotO =

tan©

1
coto=—

C Practice Set - 6.1 (Textbook Page No. 131) )

3) If cotG:% , find the value of cosec 6 and
sin 6.
(2 marks)
Solution :

c0t9=@

cosec’0= 1 + cot?>0
2
1+ (@j
9

1600
81

=1+

_ 81+1600

81

cosec?9 = 1681
81
41 .
cosecH = ry ...(Taking square roots)
sin® = 1
cosecB

sind =1 41

9
sin = 14 2

41
sinf = 2

4

C Problem Set - 6 (Textbook Page No. 138) )

13
(4) 1If secO= 2’ find values of other trigonometric
ratios. (3 marks)

Solution :

secH = E
12

sin?0 + cos?0 =1
2
sinZ 0 + E =1
13

sin2g=1_ 144
169
169144

169

sinZ 0

13 ...(Taking square roots)

tan6 =
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= EXE tan® = sin®
13" 12 cos 6
sin® = tan6 x cos0
tan®=_7 . 125
sin = —x—
5 13
cotb = 1
tan© .o 12
sin =—
13
coto=—
sinO + cos0O

[ Practice Set - 6.1 (Textbook Page No. 131) )

(4) If5sec0-12cosecO=0, find the values of secO,
cos 0 and sin 6. (3 marks)

Solution :
5secO—12 cosecO =0

5secO =12 cosecH

5 12
cos® sin6
sin® 2
cos® 5
tan6 = E
5
sec’® = 1+ tan?0
2
(2
5
= 1+ %
25
_ 25+144
25
sec’® = @
25
13 .
secO = = ...(Taking square roots)
cosO = 1
secO
cosb6 =1 E
5
cos = 1><£
13

cos@:i

(5) If tan0 =1 then find the value of ———
secO + cosecO

(4 marks)
Solution :
tan0=1
sec’® = 1+tan?0
= 1+(1)
= 1+1
sec’® = 2
secd = V2 ...(Taking square roots)
cosO = 1
secO
1
cosh = —
J2
tan6 = 1
sin 6
cos® 1
sin@ = cosH
1
sind = —
J2
1
0=
cosec prw
cosecO = 2
sin® + cosO [ 1 1 J - (V2
SmU+cosy 1y = |+ (V2 +2
secO + cosecH V202 ( )
2
= — 242
7 V2
sin®+cos6 2 1
secO + cosecO J2 242
sin6+cos6 1
secH + cosec6 2
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(6)  Prove that: (2 marks) _ 1 sinb
.. 2 cosO® cos6
sin“ 0
@) g +c0s0 =secH — sech_tan®
= R.H.S.
Solution : 5
in2 1-sin0
Proof: LHS = sin” +cos6 —— =secO—tan6
cos0 1+sin6
) sin? 0+ cos2 0 (iv) (secO—cos0) (cotO + tan0) =tan0.secO (3 marks)
- cosO Solution :
1 Proof: LHS = (sec — cos 0) (cot6 + tan 6)
= (v sin? O+ cos?0 = 1)
cos 0 1 (cose sinej
= — cosH +
cos0 sin® cos6
= secO
_ [1—c0526] cos® 0+sin’ 0
= R.H.S. cos0 cos9.sin O
. 2 2
s 6+cosG:sec6 _ sin"0 L —— ("o sin®0 +cos?0=1
cos6 cos® cosH.sinb ) .
. .. 1-cos” 0 =sin”0)
(i) cos®0 (1 +tan?0) =1 (2 marks) _ sind 1
. cos® cosO
Solution :
= tan0O X secO
Proof: LHS = cos?0 (1 + tan?0)
= R.HS.

= c0s’0 x sec’ ..("+ 1+ tan?0 = sec?0)

cos? 0 x

cos’ 0
=1

R.H.S.
c0s?0 (1 + tan%0) =1

1-sin0

(iii) — =secO—tan0 (3 marks)
1+sin0
Solution :
1-sin®
Proof: LHS = %n
1+sin®

_[(1-sinB)(1-sin0)
~ \(1+sin0)(1-sin6)

e 2
) % [ (@ +b) (a-b)=a’~ V"]
—Sin
1-sin? 6
. 2
= w (v sin®0 + cos?0 = 1
cos” 0 - 1—-sin%0 = cos?0)
1-sin6

cos 6

(secO — cos0) (cotO + tan0) =tan0 . sec 0

(v) cotO+tan 0 =cosec0.sec0 (2 marks)
Solution :
LHS = cot0O + tan©
_ cos® sin®
sin® cos0
2 .2
_ Cos 0+sin“ 0
B sin©-cos6
1
= — (v sin®0 + cos?0 = 1)
sin®-cos0O
= cosec 0 .secH
= R.HS.
cot O + tan O = cosecO . secO
(vi) m =secO + tan0 (2 marks)
Solution :
1
LHS = secO— tan0
1x(secO +tan0)

(secH — tan0)(secO + tan 6)
secO+tan©
sec’0— tan’ 0

secO+ tan 0

( sec?0 =1+ tanze)
1

sosec?®—tan®0 =1



Trigonometry

119

= R.H.S.
1

m= secO + tan0

(vii) sin*0—cos*0=1-2cos?0 (3 marks)
Solution :
Proof: LHS =sin* 0 - cos* 0
= (sin? 0)? - (cos? 0)?
= (sin? 0 + cos? ) (sin? 6 - cos? 0)
sin?0 + cos?0 =1
=1 (sin®6-cos’6)| - gin?9 =1 - cos?0
= 1-cos?0 -cos?0
= 1-2cos’0
= RHS.
sin*0 — cos*0 =1-2 cos?*0

cos0

(viii) secO + tan0 = (3 marks)

1-sin0
Solution :
Proof: LHS =sec + tan0
1 sin®
+

cosO cosO

1+sin0
cosH
(14 sin0)(1-sin6)
cosO (1—-sin0)
1-sin®0
cosH (1-sinB)

cos2 0 sin?0 + cos?0 =1
" cos0 (1-sin®) - cos?0 =1-sin?0

cos6
" 1-sin®
= R.H.S.
secO + tan0 = ﬂ
1-sin6

(ix) If tan 0 + = 2 then show that prove

tan 0
tan?0 + s =2 (2 marks)
tan“ 0
Solution : X
Proof : tan 0 + =2
tan 0

squaring both sides,

1 2
(tan6+ j =4
tan 0
1

1
tan?0 + 2tan 0 —— + =4
tan 0 3129

tan?0 + 2 + =4

tan? 0

tan?0 + =4-2

tan” 0

1
tan?0 + =2

tan” 0
tan A cot A inA cosA. (3 )
+ =sinA cosA. (3 marks
(1+tan®>A?  (1+cot? A)
Solution :
tan A cot A
Proof: LHS =

s
1+ tan? A)2 1+ cot? A)2

tan A cotA ( 1 +tan?A=sec’A A)
- 2A — 2
(seczA)z (cosecz A)2 and 1+ cot?A =aosec

tan A cot A
+

sec* A cosec* A

= tan A . cos*A + cot A . sin*A
sin A cos A

= cos*A + —
cos A sin A

= sin A . cos®A + cosA . sin’A

= sin A . cos A (cos*A + sin?A)

- sin*A

= sinA.cosA 1 [ sin?A +cos’A=1]
= sinA.cos A
= R.HS.
tan A cot A A cosA
+ =sinA cos
(1+ tan? A)2 1+ cot? A)2
(xi) sec*A (1-sin*A)-2tan*’A=1. (3 marks)

Solution :
Proof: LHS =sec*A (1 —sin*A) — 2tan’A
= sec*A (1 + sin*A) (1 —sin?A) — 2tan’A
= sec*A (1 +sin’A) cos?A -2tan’A
sin%0 + cos®0 = 1
. 1 -sin%0 = cos?0
.2
_ 14 (1 +sin?A) cos’A - 250 A
cos” A cos® A

1+sin2A B ZSinZA

cos? A cos? A
1+sin®? A-2sin% A
cos® A
1—sinZ A ( sin’A + cos’A = 1)
cos—zA . 1—sin®A = cos’A
cos? A

cos® A
1
= RHS.

sec*A (1 -sin*A)-2tan’A =1
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tano tan0+secO+1 (iii) sec?0 + cosec?0 = sec*0 x cosec?0 (2 marks)
bai) sec0—-1 tan0+secO—1 (3 marks) Solution :
Solution : Proof: LHS = sec?6 + cosec?0
Proof: 1+ tan?6 = sec?0 1 1

tan?0 = sec?0 -1
tan® tan 0= (secO+ 1) (sec6-1)
tan® secO+1

secO-1  tan®

(Theorem on
equal ratios)

tan© _ tanO+secO+1
secO—1+tan®

secO-1

tan0  tanO+secO+1
secO—1 tanO+sec6-1

C Problem Set - 6 (Textbook Page No. 138) )

(5)  Prove the following:

@) secO (1-sin0) (secO +tan0) =1 (2 marks)
Solution:
Proof: LHS =sec 6 (1 —sin 0) (sin 6 + tan 0)
= L (1-sing)x| 4509
cos 6 cosO cosO
_ (I-sin0) (1+sin0)
cos0 cos0
1-sin%0 S
= — 5 [ (@+Db) (a-b)=a>-1?
cos” 0
cos2 0 ('.'sin29+c0526=1)
= C 1 ein20 = a2
0520 .. 1-sin"0=cos" 6
=1
= R.HS.

secO (1 —sinb) (sec 6 + tan 0) =1

(ii) (sec® +tan ) (1-sinB) =cos O (2 marks)
Solution :
Proof: LHS = (sec 0 + tan 0) (1 — sin 0)
= [0 Ging)
cos® cosH
_ (1+5sinb) (1—sin 0)
cos
.2
= L=sin®0 b (a-b) = -1
cos0
cos2 0 -+ 8in%0 + cos?0 = 1
050 2. 1—-sin%0 = cos?0
= cos O
= RH.S.

(sec 0 + tan 0) (1 —sin 0) = cos O

- m sin 0

3 sin? 0+ cos? 0

cos? O xsin” 0

= % [sin?0 + cos?6 = 1]
cos” Oxsin” 6

= sec?0 . cosec’0

= R.H.S.

sec?0 + cosec?0 = sec?0 x cosec?0

(iv) cot*0 —tan’0 = cosec?0 - sec*0 (2 marks)
Solution :

Proof: LHS = cot?0 — tan?0 (" 1+ cot?0 = cosec?0
.. cot?0 = cosec?0 - 1)
= (cosec’0 —1) — (sec’0 -1)

( sec?0 =1+ tan? 9)

stan®?0 =sec’0 -1
= cosec’0—1-sec?0+1
= cosec?6 —sec?d
= R.H.S.

cot?0 — tan?0 = cosec?0 - sec?0

(v) tan®0 + tan?0 = sec*0 - sec?0 (2 marks)
Solution :
Proof: LHS =tan*0 + tan?0

.. 20 _ ansl
= tan?0 (tan20 + 1) -1+ tan“0 =sec 0
stan?0=sec’6 -1

(sec’0 —1) (sec?0)
sec*0 —sec?0
R.H.S.

tan*0 + tan?0 = sec*0 - sec?0

1 1
i + = 2
(vi) 1—sin0 " 17 sin0 2 sec?0 (3 marks)
Solution :
1 1
Proof: LHS =

+
1-sin® 1+sin6
1+sin®+1-sin6
(1-sin®) (1+sinb)
2
1-sin%0
2 “+ sin?0 + cos?0 =1
s.cos’0=1-sin%0

cos’ 0
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= sec’0 +tan 6
= 2sec’0 = RH.S.
= R.H.S. tan30-1 20 + tan 0
i A n
L P tan6-1 o 2
1-sin® 1+sin0 .
0 sin0—cosO+1 1 4 ks)
(vii) sec®x - tan®x =1+ 3sec’x x tan’x (3 marks) X sinf+cos0—1 secO—tan6 TS
Solution : Solution : 1
Proof: LHS =sec®x - tan®x Proof: RH.S. = ———
secH—tan®
=(sec’x)® - (tan’x)? _
=(sec’x - tan®x)*+ 3sec’x tan’x. (sec’x - tan’x) = 1 _sin®
cos® cosH
e a®=bP=(@-b)°+3ab(a-0)]
=(1)° + 3sec’x . tan?x (1) -1 {1—511“9}
1+ tan®x = sec’x cosH
ssec’x —tan’x =1 cos0
=1+ 3sec?x . tan’x - 1-sin® ()
=R.H.S. sin%0 + cos?0 =1
sec®x - tan®x =1 + 3sec’x x tan’x . cos20 = 1 — sin?0
..., _tan® sec6-1 . cos® cosO = (1 —sind) (1 + sinb)
(viii) sec0+1 - tand (4marks)
. cos 0 1+sin®
Solution : o CTane 5
—sin cos
Proof: LHS = tan .
secO+1 cos®  1+sin6-—cos6 ..(By
tano seco—1 " 1-sin® cosO- (1-sinB) theorem on
~ secO+1 secH-1 equal ratios)
0 1+sin6—cosO
tan® (sec6-1) o _CosY . (ii
T Teece L @rbsh) et 1=sin0  cosO—1+sind )
_ From (i) and (ii)
= Mezcel) [ 1+tan?6 = sec?d .
tan” 0 v sec0 -1 = tan26] sin6—cos6+1 _ 1
sinf+cosf6—-1 secH—tan6
_secO-1 e oo oo oo
tan© : ) . :
| Points to Remember: |
= RH.S. A - .
| |
tan6 seco-1 I @  Application of trignomety: '
= | |
sect+1 tan® : Height and Distances: :
tan 01 : Many times, we require to find the height of a
an’ 0 —
(ix) tant—1 - sec’0 + tan 0 (3 marks) : tower, building, tree or distance of a ship from |
Soluti : the lighthouse or width of the river etc. We cannot |
olution :
tan®0-1 : measure them actually, we can find the heights |
Proof: LHS = tan6—1 : and distances with the help of trigonometric :
3 tan® 012 : ratios. !
T tan0-1 . (i) Line of vision: The line connecting the eye of |
. : . :
(tan®—1) (tan2 0+ tan 0 + 1) : t}}e'observer and the objects is called the Line of |
= | 1
(tan0-1) | vision. |

tan?0 + 1 + tan 0 (- tan?0 +1 = sec?0)

_________________________________
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(i) Angle of Elevation:

[ A

______________________________

1

I
If A, B are two points :
such that B is at :
higher level than A :
and AM is horizontal :
line through A, then :
£MAB s the angle of elevation of B with respect !
to A. :
I

I

I

1

1

I

I

I

I

|

|

1

1

I

Angle of Vision =

Horizontal Line M i

(iii) Angle of Depression: If A, B are two points such

that Bis at lower level
than A and AM is
the horizontal line
through A, then
£MAB is the angle of
depression of B with
respect to A.

Horizontal Line M -

*—>

Angle of Depresion

______________________________

C Practice Set - 6.2 (Textbook Page No. 137) )

(1)

Solution : C

A person is standing at a distance of 80m from a
church looking at its top. The angle of elevation
is of 45°. Find the height of the church. (3 marks)

CH represents the height

of the church and C
represents its top. P is the
position of the person at a

distance of 80 m from the u 45°
church. H 80 m P
PH=80m

£CPH is the angle of the elevation
£ CPH =45°
In APHC, £CHP =90

tan LCPH = cH ...(By definition)
PH

tan 45 = cH
80

1 _cn
80

CH =80 m

‘ Height of the church is 80 m ‘

C Problem Set - 6 (Textbook Page No. 139) )

(6)

A boy standing at a distance of 48 meters from
a building observes the top of the building and
makes an angle of elevation of 30°.Find the
height of the building,. (3 marks)

Solution :

AB represents the height of the building.

Crepresents the position A
of the boy at a distance of
48 m from the building.
LACB is the angle of
elevation
- LACB=30° I 309
In AABC, ZABC =90 B 48m  C
tan LACB = AB ...(By definition)
BC
tn30 = o0
an = 18
1 _ 4B
J3 © 48
48
AB = =
J3
AB _ 483
V3 x+/3
483
AB _ 483
3
AB = 163
AB = 16 1.73
AB = 27.68m

‘ The height of the building is 27.68 m. ‘

C Practice Set - 6.2 (Textbook Page No. 137) )

(2)

From the top of alighthouse, an observerlooking
at a ship makes angle of depression of 60°. If the
height of the lighthouse is 90 metre, then find
how far the ship is from the lighthouse.

(\/5 = 1.73) (3 marks)

Solution :

ABrepresentsthe A D,

height of the 60°
lighthouse.

AB=90m

C represents the

position of ship. — 60°

£DAC s theangle

of depression
£LDAC =60°,
£LDAC = £ACB =60°

90 m

B C

...(Alternate angle
theorem)
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In AABC, LABC =90

tan 60 _ AB ...(By definition)
ok
~ BC
90
BC = 3
903
BC = \/§X\/§
BC _ 90V3
3
BC = 303
= 30(1.73)
BC = 519m

The distance of the ship from the
lighthouse is 51.90 m.

C Problem Set - 6 (Textbook Page No. 139) )

(7)

From the top of a lighthouse, an observer looks
at a ship and finds the angle of depression to be
30°. If the height of the lighthouse is 100 m, then
find how far is that ship from the lighthouse.

(3 marks)
Solution : A D

AB represents 30° —
the height of .
the lighthouse. S

AB=100m =
Crepresentsthe | | 309
position of ship. B C

£DAC is the angle of depression.

- LDAC=LACB=30° ..(BAalternate angle

theorem
In AABC, £ABC =90
tan LACB = AB ...(By definition)
BC
30 = 100
tan = BC
U ()
J3 - BC
BC = 1003
BC = 100 1.73
BC = 173 m

The distance of the ship from the
lighthouse is 173 m.

C Practice Set - 6.2 (Textbook Page No. 137) )

(3)

Two buildings are facing each other on either
side of a road of width 12 m. From the top of the
first building, which is 10 m. high, the angle of
elevation of the top of the second is 60°. What is

the height of the second building? (4 marks)
Solution : ¢
ABand CDrepresents
the height of the two
buildings, on either 50° ]
side of a road. A F
AB=10m,BD=12m g
£ CAE is the angle of =
the elevation. ] []
- LCAE = 60°, b 12m P
[ JABDE is a rectangle ...(By definition)
AB=DE=10m  (Opposite sides of a rectangle)
AE=BD=12m
In AAEC, LAEC =90
tan LCAE = cE ...(By definition)
AE
tan 60 = %
CE
Bty
CE = 12 3
CE = 12 1.73
CE = 20.76 m
CD = CE+DE .(C-E-D)
= 20.76 + 10
CD = 30.76 m

‘ Height of the second building is 30.76 m. ‘

( Problem Set - 6 (Textbook Page No. 139) )

(8)

Two buildings are in front of each other on a
road of width 15 meters. From the top of the first
building, having a height of 12 meter, the angle
of elevation of the top of the second building is
30°.What is the height of the second building?
(4 marks)

Solution :

AB and CD represents the height of two
buildings at distance of 15 m, i.e. BC = 15 m,
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AB=12m

£LDAEistheangle D

of elevation.
£LDAE =30°

[JABCE is a 300 ]
rectangle.

...(By definition)
AB=EC=12m
BC=AE=15m

...(Opposite sides B ] [] C

of rectangle) 15m

In AAED, £AED = 90

DE

AE

DE

15

DE

15

15

Na)

15x+/3
BVERIVE]

15V3

T3
= 53
=5 173

DE = 8.65m

CD = CE+DE
= 12+8.65

20.65 m

12m

tan £LDAE ...(By definition)

tan 30

IR

DE =

.(C—-E-D)

CD

‘ Height of the second building is 20.65 m. ‘

C Practice Set - 6.2 (Textbook Page No. 137) )

(4)  Two poles of heights 18 metre and 7 metre are
erected on a ground. The length of the wire
fastened at their tops in 22 metre. Find the angle
made by the wire with the horizontal. (4 marks)

Solution : A
ABand CDrepresents 2m
the height of the two I_|
poles. £
AC is the length of the ‘T

B

™

wire of length 22 m

g+t—7m—>0N

joining top A and top
C of two poles.
AC=22m

£ ACE is the angle made by the wire with the
horizontal.
[JEBDC is a rectangle

BE=CD=7m
...(Opposite sides of rectangle)
AB = AE +BE ..(A-E-B)
18 = AE+7
18-7= AE
AE =11m
In AAEC, ZAEC =90

AE
AC
11
22

...(By definition)

sin ZACE ...(By definition)

sin ZACE

sin ZACE

N|[—= N

But, sin 30 =
sin ZACE sin 30
LACE = 30

The angle made by the wire with the
horizontal is 30°.

(50 A storm broke a tree and the treetop rested 20 m
from the base of the tree, making an angle of 60°
with the horizontal. Find the height of the tree.

(4 marks)
Solution : A.
AB represents the
height of the tree. :
Tree breaks at D. :
AD represents the D
broken part of the
tree which takes
the position DC.
AD=DC
£DCB = 60° o 60°
BC=20m B 20m C
In ADBC, £DBC =90
tan 60 = L ...(By definition)
BC
DB
Bt
DB = 20+/3
= 20(1.73)
DB = 34.60 m
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(6)

BC

cos 60 = oC ...(By definition)
1 20

2 - DC

DC = 40m

AD=DC = 40m

AB=AD + DB ..(A-D-B)
AB =40+ 34.60

AB=74.60 m

The height of the tree is 74.60 m.

A Kkite is flying at a height of 60 m above the
ground. The string attached to the kite is tied
at the ground. It makes an angle of 60° with the
ground. Assuming that the string is straight, find

Solution :

the length of the string. (\/5 =1.73 ) (3 marks)

'K'isthepositionof K

kite in the sky,

60 m above the g
=

ground level, ©

KG  represents

the length of the . 60 [ ] M

string.

£LKGM is the angle between string and the
ground ZKGM = 60°

In AKMG, £KMG = 90

KM
sin ZKGM = GK ...(By definition)
. 60
sin 60 = CK
3 60
2 ~ GK
60 x 2
GK =5
120
GK = ﬁ
GK _ 120x+/3
V3x+3
oK _ 12043
3
GK = 403
GK = 40 1.73
GK = 69.20 m

Length of the string is 69.20 m.

C Problem Set - 6 (Textbook Page No. 139) )

)

Aladder on the platform of a fire brigade van can
be elevated at an angle of 70° to the maximum.
The length of the ladder can be extended upto
20 m. If the platform is 2 m above the ground,
find the maximum height from the ground upto
which the ladder can reach. (sin = 70° = 0.94)

(5 marks)
Solution : T
GD is ground
level. BC is
base of the ‘19&

*(10)

ladder of the
fire  brigads
van at a height B A70° [
of 2 m from
ground level.

C
2m
G D

'T' is top of

ladder of the fire brigads van at the maximum
height
LTBC=70°
BT is the length of the ladder
BT=20m, BG=2m

...(Angle of elevation)

[ IBGDC is a rectangle ...(By definition)
BG=CD=2m ...(Opposite sides of a
rectangle)
In ABCT, £BCT =90
sin £TBC = Te ...(By definition)
TB
. TC
sin 70 = 0
TC
0.94 = >
TC = 094 20
TC = 18.80m
TD=TC +CD (T-C-D)
TD =18.80 +2
TD =20.80 m

Other end of the ladder can reach
20.80 m above the ground ladder.

While landing at an airport, a pilot made an angle
of depression of 20°. Average speed of the plane
was 200 km/hr. The plane reached the ground
after 54 seconds. Find the height at which the
plane was when it started landing.

(sin 20° = 0.342) (5 marks)
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Solution :

A represents the position of the plane above the
ground.

'C'is the landing point of the plane on the ground
ABrepresents D A
the height of 20°

the plane from
the ground.

£DAC is 20°
the angle of
depression
£LDAC=2ACB=20
Distance (AC) = speed x time
= 200 km/ hr x 54 sec

o

54
= 200 km/ hr x m hr

("~ 1 hr=3600 sec)

_ o00 x 22
3600
= 3km
. AC = 3000 m
In AABC, £ABC =90
. AB . PR
sin ZACB = AC ...(By definition)
sin 20 - AB
3000
0342 = 2B
3000
AB = 0.342 3000
AB = 1026 km.

Plane was at a height of 1026 km,
when it started landing.

C Problem Set - 6 (Textbook Page No. 138) )

@)

(¥))

(3)

MCQ’s

Choose the correct alternative answer for the
following questions.

sin 0. cosec 0 = ..........

1
W1 B © 5 D2
cosec45° =?

1 J3 2
W5 B O O
1+ tan?20="?

(A) cot?’0  (B) cosec?0 (C) sec?6 (D) tan?0

4)

(5)

(6)

(7)

(8)

C)

(10)

(11)

(12)

(13)

When we see at a higher level from the horizontal
line, angle formed is ............ .

(A) Angle of Elevation (B) Angle of Depression

<)o (D) Straight angle
Additional MCQ'’s
. 4 3
If sin 0 = g and cosO = g, then tan 0 =
4 3
(W3 ®) 5
12
©) oY (D) cannotbe calculated
61
If cosec 0 = ﬂ, secO=—,thencot0=......
60 11
61° 60
A) — B —
W ®
11
©) %0 (D)can not be calculated

If sin 0 = %,then cosO=.........
25

V24 25 25 7
W By O O
Iftan0 =1, thensecO=..........

(A) 1 (B) v2 ©)2 D)o
If cot 0= Z,thentan9= ............

4 9 16 5
A) = B) — — D) —
w3 O O3 O
If cosec 6 = ﬁ ,then0= ...

(A) O (B) 45 (C)30 (D) 60
In the adjoining figure, A
if B =90°, £C = 30°,
AC = 12 m. then AB =
e

............ &

309

B C

(A)12/3m B)6/3m (O)12m (D)6m
If (sec6—-1) (sec6+1) = %,thencos 0=

1 1 NE) V2
@, ®xF O3 OF

If sin O + cos 0 = a, and sin 6 — cos © = b, then =

(A)a?+b2=1
C) @+ b =2

B)@-b =1
(D)2 -2 =2
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(14) Ifsin®=1,thenfindcotb=...........

1
@o  ®1 OV O
( ANSWERS )
1 (A1 (2) B) V2  (3)(C)sec®

(4) (A) Angle of Elevation (5) (A) % (6) (C) %
7
D D5  © BZ O® % (10) (D) 60
3
(11) D)6em  (12) () % (13) Q) @ + b2 = 2

(14) (A)0

( PROBLEMS FOR PRACTICE )

Based on Practice Set 6.1

(1)  Iftan 0 =2, find the values of other trigonometric

ratios using the identities. (3 marks)

7
(2)  Ifcot®= ——,find the values of other trigonometric
ratios using the identity. (3 marks)

(3) 3sin 0 -4 cos 6 =0, then find the values of all

trigonometric ratios. (3 marks)

(4)  If/3 tan 6 = 3 sin 0, find the value of sin%0 — cos?0.
(3 marks)

(5)  Simplify : sin 6 (cosec 6 - sin 6). (2 marks)

(6)  Prove: (3 marks each)
1
(i) cos?0+ —— =
1+cot“ 0
1 1

= 2sec’0

(i) — t -
1+sin® 1-sin®
(iii)) (1 +tan?6) (1+sin®) (1-sin6) = 1

(iv) (1+cot?0) (1+cosB)(1-cosB) =1

(v)  cot?0 - 12 =-1
sin” 0
(vi) sin*0 - cos*0 =1 -2cos?0
1
ii O0+tan0= ——
(vii) sec an secO—tan0
... cosB 0 6
(viii) 1+sin0 = sec O - tan
3
t A-1
(ix) an Az sec’A +tan A
tanA -1
in0+ tan 0
) T ang (1 + sec 0)
cos 6

sec> A —sin® A

tan” A

1 1
11 + = — =
(xii) (cos 0" ot 6] (sech - tanB) =1

(xi) cosec’A —cos?A =

2 24
(xiii) cos“ A+tan“ A-1 — tan’A
sin? A
tanA+secA-1 _1l+sinA
tan A —secA +1 cos A

(xiv)

2 .3
cos” 0 sin” 0 )
Ocv) 1-tan® ' sinB-cos® ==1+sin®

Based on Practice Set 6.2

(7)  For a person standing at a distance of 80 m from
a temple, the angle of elevation of its top is 45.
Find the height of the church. (3 marks)

(8)  From the top of a lighthouse, an observer looks at
a ship and finds the angle of depression to be 60.
If the lighthouse is 90 m, then find how far is that
ship from the lighthouse? (v3 =1.73) (4 marks)

(9)  Abuilding is 200 J3 metres high. Find the angle
of elevation if its top is 200 m away from its foot.

(2 marks)

(10) A straight road leads to the foot of a tower of
height 50 m. From the top of the tower, the angle of
depression of two cars standing on the road are 30

and 60 . What is the distance between the two cars?

(4 marks)

(11)  Aship of height 24 m is sighted from a lighthouse.
From the top of the lighthouse, the angle of
depression to the top of the mast and base of the
ship is 30 and 45 respectively. How far is the
ship from the lighthouse? (\/5 =173 ) (4 marks)

(12) From a point on the roof of a house, 11 m high,
it is observed that the angles of depression of
the top and foot of a lamp post are 30 and 60
respectively. What is the height of the lamp post?

(4 marks)
( ANSWERS )
sin® cosO tan©® cotO secO cosecO
2 1 1 J5
1 —_— — 2 — —
@ 5 5 2 V5 2
o X7 M7 2B S
25 25 7 24 7 25
4 3 4 3 5 5
(3) = = — — = —
5 5 3 4 3 4
1
@) sin0 - cos?0 = o (5) cos?
(7) 80m (8) 51.9m 9) 60
(10) @ (11) 56.76 (12) 7.33
NG .76 m 33 m
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ASSIGNMENT -6

Sol.

Time : 1 Hr. Marks : 20
Q.1. (A) Choose the correct alternative answer for the following: (2)
sin 0. cosec 0= ...................
1

W1E 0 © 5 (D) V2

) 4 3
If sin 0 = 5 and cos0 = 5 thentan 0= ..............

4 3 12
(A) 3 (B) 1 ©) > (D) can not be calculated
Q.1. (B) Solve the following;: (2)
Ifsin6 = ? , then find 0.
Find the value of tan 40° x tan 50°.
Q.2. Perform any one of the following activities (2)

If tan © = 1, then complete the following activity to find cos 6.

1+ tan?0 =

Taking square roots

-

cosezﬁ
1
cosezﬁ

Aboy is at a distance of 60 m from a tree, makes an angle of elevation of 60 with the top of the tree.

What is the height of the tree?
in”
cosA

Q.3. Solve the following;:

Prove that + cos A = sec A.

If x = 7 cosb and y = r sinb, then proof x* + y* = r?

Using Pythagoras theorem, prove that 1 + cot? 6 = cosec?6,

Two poles of height 18 m and 7 m are erected on the gound. A wire of length 22 m tied to the top
of the poles. Find the angle made by the wire with the horizontal.

Q.4. Solve any two of the following questions: 8)

...(Identity)

(6)

1

Prove that [1+ 1 j(1+ 1 )=
tan’ A cot? A sin® A —sin* A

In a right angled AABC, ZA =90 and 5sin”B+7cos’C+4 _ 7 If AC = 3, find the perimeters of AABC.

cos’ 0 sin” 0
1-tan® sin©-coso

Prove:

3+8tan? 60° 27

7 7 /7
0‘0 0‘0 0‘0

\_—————————————————————————————————————————————————_

»
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Points to Remember:

A cubeis a cuboid bounded by six equal squares
e Introduction:

faces.
Mensuration is a special branch of mathematics : '
. ) Hence its length, I
that deals with the measurement of geometric [
figures. breadth and height I !
|
In previous classes we have studied certain are equal. | l
concepts related to areas of plane figures (shapes) The edge of e 7
such as triangles, quadrilaterals, polygons and the cube = length d /l

circles. = breadth = height <« | —>»

® Cuboid [Rectangular Parallelopiped] The edge of the cube is denoted as ‘I’

A cuboid is a solid figure bounded by six

. A dice is an example of cube.
rectangular faces, where the opposite faces are

1
1
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
1
l
FORMULAE :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
1
1
|
|
|
|
|
|

equal.

A cuboid (1) Total surface area of a cube = 6/2

hasalength, N7 . (2) Lateral surface area of a cube = 4/

breadth |« l > l (3) Volume of cube =

and height (4) Diagonal of the cube = J3I

denoted .

as ‘1. b Solve the following example

and ", W (1) Thelength,breadthandheightofan @

respectively as shown in the figure, oil can are 20 cm, 20 cm and 30 8

In our day to day life we come across cuboids cm respectively as shown in the 20 cm
adjacent figure. How much oil

such as rectangular room, rectangular box, brick,
rectangular fish tank, etc.

FORMULAE

will it contain? (1 litre = 1000 cm?)

Solution :

(1) Total surface area of a cuboid =2 (Ib + bh + [h) For oil can, length (I) = 20 cm, breadth (b) =20 Cm,ll
(2) Lateral surface area of a cuboid =2 (I+b) xh height (k) =30 cm. :
(3) Volume of a cuboid =]lxbxh Volume of =1xbxh :
( oil can = 20 x 20 x 30 |

4) Diagonal of the cuboid = /]2 1 p2 4 ;2

__________________________________________________________________
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Capacity of oil it contains = Volume of oil can

_____________________________

=12000 cm?

12000
= ———[. 1 1ltr = 1000cm?]
1000

=12 litres

The oil can will contain 12 litres of oil

Right Circular Cylinder

Arightcircular cylinder (Cylinder)

is a solid figure bounded by two [N__|
flat circular surfaces and a curved
surface. h

The perpendicular distance
between the two base faces is|~" |5
called height of the cylinder and r
is denoted by ‘h’. The radius of

the base of the cylinder is denoted by ‘7.

The cylinders which we see regularly are drum,
pipe, road roller, coins, test tube, refill of a
ball pen, syringe etc.

FORMULAE

Curved surface area of a right circular cylinder
=2nrh

Total surface area of a right circular cylinder =
2nr (r +h)

Volume of a right circular cylinder = nr?h

_____________________________

C Practice Set - 7.1 (Textbook Page No. 145) )

(3)  Find the total surface area of a cylinder if the
radius of its base is 5 cm and height is 40 cm.
(1 mark)
Solution :
For a cylinder,
r=5cm ...(Given)
h=40 cm ...(Given)
Total surface area = 2nr (r + h)
= 2x3.14 x5 x (5 +40)
= 314 x45

)

Intheadjoining

‘Total surface area = 1,413 cm? ‘
figure a
cylindrical

= =
O? %TL;FHES@@
wrapper of flat

tablets is shown. The radius of a tablet is 7 mm
and its thickness is 5 mm. How many such tablets
are wrapped in the wrapper? (3marks)

Solution :

For cylindrical wrapper,
Diameter = 14 mm
Radius (R) % mm =7 mm
Height (H) =10 cm
i.,e. H=100 mm
For cylindrical tablet,
Radius (r) =7 mm, Height (h) =5 mm
Let 'N' number of tablets can be wrapped in the
given wrapper.
N x Volume of tablet = Volume of wrapper.
N x nr*h = mR°H
Nxnx7x7x5 = nx7x7x100
_ mx7x7x100

X7 xX7x5
N =20

20 tablets can be packed in the
given wrapper.

N

Problem Set - 7 (Textbook Pg No. 161) )

“(3) Some plastic balls of radius 1 cm were melted
and cast into a tube. The thickness, length and
outer radius of the tube were 2 cm, 90 cm and 30
cm respectively. How many balls were melted to
make the tube? (4 marks)

Solution :

For spherical solid ball, r =1 cm,
For cylindrical pipe, Outer radius (r,)= 30 cm
Thickness (t) = 2cm
Height (h) = 90 cm
Inner radius (r,) = 7, —t
=30-2
r = 28 cm

2
Volume of cylindrical pipe = Number of spherical
balls required (N) x Volume of spherical ball

nxh(r:-r})=Nx é 3
7 % 90 (302 -28%) =N x % nx (1)
nx90x(30+28)(30—-28)x3

N
4xm
90><58><2><3:N
4
N =7,830

‘ Number of spherical balls required is 7,830 ‘




Mensuration

“)

A metal parallelopiped of measures 16 cm x
11 cm x 10 cm was melted to make coins. How
many coins were made if the thickness and
diameter of each coin was 2 mm and 2 cm
respectively? (2 marks)

Solution :

(5)

For the metallic cuboid,

[=16cm,b=11cm, h=10 cm

For the cylindrical coin,

Diameter = 2 cm, Thickness(h,) =2 mm = 0.2 cm
i.e. Radius (r,) =1 cm

Let number of coins made be N.

N x Volume of coin = Volume of cuboid

Nanlzhl = Ixbxh
ngXlxl><£ = 16x11x10
7 10
N_16><11><10><10><7
22x2

N = 2800

‘ Number of coins made are 2800

The diameter and length of a roller is 120 cm
and 84 cm respectively. To level the ground,
200 rotations of the roller are required. Find the
expenditure to level the ground at the rate of
%10 per sq. m. (3 marks)

Solution :

For circular roller,
Diameter = 120 cm, .. radius (1) = % =60 cm
length (h) = 84 cm

Number of rotations required to level

the ground (N) = 200

Rate of levelling (R) = ¥ 10 per sq. metre
Area levelled in _ curved surface area
1 rotation of the roller.

Area levelled in 200 x 2nrh

200 rotations (A)
= 200 x 2 x 2—7ZX60><84

= 6336000 cm?
6336000 ,
= ———m
100100
A = 633.6 m*
Cost of levelling = AxR

= 633.6 x10 =% 6336
Cost of levelling the ground is ¥ 6336.

r

L

________________________________

Points to Remember:
e Right Circular Cone

An ice-cream cone, a clown’s
hat, a funnel are examples of
cones. A cone has one circular
flat surface and one curved

surface.

In the diagram alongside,

seg OA is the height of the cone denoted by ‘h’.

seg AP is the radius of the base denoted by “7".

seg OP is the slant height of the cone denoted by ‘I".
FORMULAE

(1) Theh, r and [ of a cone represents the sides of a
right angled triangle where [ is the hypotenuse.

P=r+h?
(2) Curved surface area of a right circular cone = 7rl

(3) Total surface area of a right circular cone

1
(4) Volume of a right circular cone = 3 x nur*h

Solve the following example (Texbook pg no. 141)
(1) The adjoining figure shows the

measures of a joker's cap. How
much cloth is needed to make

>
such a cap? 3

Solution :

radius (r) = 10 cm, slant height (I) =21 cm

For the jokers cap,

cloth required to make such cap

curved surface area of cone

= mrl
-2 x 10 x 21
7
= 660cm [ 1m=100cm]
= 6.6m

=mur (r+1) i

6.6 m cloth is needed to make such a cap.

________________________________

[ Pracitce Set - 7.1 (Textbook Page No. 145) )

(1) Find the volume of cone if the radius of its base
is 1.5 cm and its perpendicular height is 5 cm.
(1 mark)

Solution :

For the cone.
radius (r) = 1.5 cm, height (h) =5 cm
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Volume (V) = %nrzh

= %x3_14x1,5x1.5x5
V =11.775 cm?®

‘ Volume of the cone is 11.775 cm? ‘

(5) The dimensions of a cuboid are 44 cm, 21 cm,
12 cm. It is melted and a cone of height 24 cm is
made. Find the radius of its base. (3 marks)

Solution :
For the solid cuboid,
=44 cm,b=21cm, h=12cm
For the solid cone.
h, =24 cm
r=7?
Cone is made by melting the cuboid.

. Volume of cone = volume of cuboid.
%nr2h1= Ixbxh

1 x% x 12 x24=44 x 21 x 12

’ 44 x21x12%x3x7
22x24

21 x3x7

21 x 21

21 cm ...(Taking square roots)

ﬁ
N
Il Il

ﬁ
1l

‘ Radius of the cone is 21 cm ‘

(6) Observe the measures of pots in below figure
How many jugs of water can the cylindrical pot

hold. (3 marks)
3.5cm
s R
E 10 cm
10 cm ,/ _________ EP_Z_C_I_I}_‘
Solution :

For the conical watering, ¥ =3.5 cm, h =10 cm
For the cylindrical water pot, 7, =7 cm, h, =10 cm

Let 'N' be the number of jugs required to fill the
cylindrical pot completely.

N x Volume of cone = Volume of cylinder

N x 1 nr’h = nrfhl
3

N x %TEX3.5X3.5X10 =mx7x7x10

nx7x7x10x3

ntx3.5x3.5x10
N=12

Number of conical jugs required to fill up
cylindrical pot completely is 12.

(7) A cylinder and a cone have
equal bases. The height of the

cylinder is 3 cm and the area (-- -

of its base is 100cm? The cone
is placed upon the cylinder.
Volume of the solid figure so
formed is 500 cm?. Find the total height of figure.

(3 marks)

Solution :

Let the radius of base of each
““““ - part be r.
3 em Heightof the cylinder (h,) =3 cm.
Let the height of the cone
be h,
Area of the base =100 cm?
1> = 100 cm? ..(1)

Volume of the solid figure formed =

F———

Volume of the cylinder + Volume of the cone

500 = mr*h, o1 nr’h,
3
500 = mr*(h, +l h,) ...[From (i)]

500 = 100 (3+%2)

500 _ 3+ -2
100 3
h
3+
5 3
hy
5- 3—3
hy
—= =2
3
h,=6
Total height =h, +h,
=3+6

‘ Total height of the figure is 9 cm ‘

[ Problem Set - 7 (Textbook Pg No. 161) )

(7) A cylinder bucket of diameter 28 cm and height
20 cm was full of sand. When the sand in the
bucket was poured on the ground, the sand got
converted into a shape of a cone. If the height of
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the cone was 14 cm, what was the base area of

the cone? (3 marks)

Solution :

For the cylindrical bucket,
diameter = 28 cm
Radius (r) = 14 cm.
height (h) =20 cm
Volume of sand in the bucket =
Volume of the bucket = nr*h
For conical shape sand
height (h,) =14 cm
Let the radius be |
Sand from the bucket is emptied to form a cone.

Volume of sand in the conical shape = Volume of
the sand in the bucket

%nrlzhl = nrih
L en - 2_72x14x14x20
Sxmrixld = §x14x14x20
nr? = 2_72x14x14x20x%

nr; = 2,640 sq.cm

‘ Area of base of the cone is 2640 cm? ‘

Points to Remember:

Sphere
The set of all points in

the space which are at
a fixed distance from a

A
fixed point is called a @

sphere.

The fixed point is called
the centre and the fixed
distance is called the Radius of the sphere.

In the adjoining figure, point O is the centre of
the sphere and seg OA is the radius of the sphere
which is denoted as 'r’.

Since the entire surface of the sphere is curved,
its area is called as curved surface area or simply
surface area of the sphere.

Some common examples of a sphere are cricket
ball, football, globe, spherical soap bubble etc.

radius of the base of the cylinder =r

ball touches the top, bottom and curved surface
of the cylinder,

radius of the sphere =r

height of cylinder = diameter of sphere =2r] ...(i)

Radiusofsphere 7 _ 1
Radiusof cylinder r

...[From (i)]

(ii) Curved surface area of the cylinder
=2 nrh
=2 nr (2r) ...[From (i)]
=4 nr?
Also surface area of sphere = 47r?

Curved surfaceareaof cylinder 4’
= 2 = 1

Surfacearea of sphere 4mr

nr’h

(iii) Volume of cylinder

133
l FORMULAE
| (1) Surface area (curved surface area) of a sphere
: =4nr?
|
' (2)  Volume of a sphere = 3 x
|
1 @ Hemisphere
|
: Half of a sphere is called as hemisphere.
: Any hemisphere is made up T
: of a curved surface and a
: plane circular surface.
|
| FORMULAE
: (1) Curved surface area of a hemisphere = 2nr?
|
| (2) Total surface area of a solid hemisphere = 37r?
|
' (3) Volume of a hemisphere = % x mrd
|
I As shown in the adjacent figure, -
|
: a sphere is placed in a cylinder. It ’ ‘
I touches the top, bottom and the
: curved surface of the cylinder. If L 4
' radius of the base of the cylinder
|
S >
' (1) What is the ratio of the radii of the sphere and
[ the cylinder?
|
: (2) Whatis the ratio of the curved surface area of the
I cylinder and the surface area of the sphere?
|
1 (3) What is the ratio of the volumes of the cylinder
: and the sphere?
 Solution :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
|
|
|
|
|
|

= wr? (2r) ..[From (i)]

_________________________________
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Volume of sphere = — nr

Volumeofcylinder 2nr®

Volumeofsphere 4,

_________________________________

C Practice Set - 7.1 (Textbook Page No. 145) )

(2) Find the volume of a sphere with diameter
6 cm. (1 mark)
Solution :
For the sphere,

Diameter =6 cm

6

Radius (7) = > cm =3 cm
4
Volume of the sphere = 3 x el

4
= 5X3.14><3><3><3

= 113.04 cm?
‘ Volume of the sphere 113. 04 cm® ‘

(4) Find the surface area of sphere of radius 7 cm.
(1 mark)
Solution :
For the sphere,

Radius (r) =7 cm
Cruved surface area of the sphere = 4nr?
=4 x % x7x7
=616 cm?

‘ Curved surface area of the sphere is 616 cm? ‘

(11) Find the surface
area and the volume
of abeach ball shown
in the figure. (3 marks)
Solution :
For a spherical beach ball.
Diameter =42 cm

Radius (r) = % =21 cm

Volume of the spherical beach ball = 3 x

4
=§><%><21><21><21

= 38,808 cm?

Volume of the spherical beach
ball is 38,808 ¢m?®

Surface area of the spherical beach ball = 4nr*

4 % 22 x21 x21
7
5,544 cm?®

Surface area of the spherical
beach ball is 5,544 cm?

(8) In below figure, a toy made from a hemisphere,
a cylinder and a cone is shown. Find the total
area of the toy. (4 marks)

«—40 cm —»

Solution :
Toy ismade up of a cone, cylinder and hemisphere
of equal radii.
For the conical | For the cylindrical | For hemisphere
part part Radius (r) = 3cm
Radius (r) =3 cm | Radius (r) =3 cm

Height (1) =4 cm | height (i,) =40 cm

Let the slant height of conical part be /.

2= r24+12
= 32442
= 9+16

= 25

[ = 5cm (Taking square roots)

Total surface area of the toy =
Curved surface area of the hemisphere
Curved surface area of the cylinder
Curved surface area of the cone
= 2nr?+2nrh+mrl
= mr(2r+2h +1)

- 2_72x3x(3x2+2x40+5)

= 2_72x3x(6+80+5)

- 22,3x91
7

= 22x3x13
= 858 cm?

‘ Total Surface area of the toy is 858 sq.cm

(10 The adjoining figure shows a
toy. Its lower part is a
hemisphere and the upper
part is a cone. Find the
volume and the surface area
of the toy from the measures
shown in the figure. (n =

3.14) (4 marks)
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Solution : Solution :
For the conical part For the For the cylindrical vessel For the Sphere
Radius (r) =3 cm hemisphere Diameter = 14 cm Diameter =2 cm

Height (h) =4 cm
Let | be the slant height of
conical part
12 — 1,2 + h2
=324 42
=9+16
[>=25

S l=5am

Radius (1) =3 cm

(Taking square

roots)

Volume of the toy = Volume of the Cone
+ volume of the hemisphere

= 17:1f2h+ %nrf”
3 3

= %nrz (h +27)

- %x3.14x3x3(4+2x3)
= 314x3(4+6)

= 3.14x3x10

= 3.14 x 30

= 942 cm?

Volume of the toy is 94.2cm?

Surface area of toy = Curved surface area of the cone

(12)

+ Curved surface area of the hemisphere
=nrl+2nr?
=qr([+2r)
=3.14x3 (5+2x3)
=3.14x3 (5 +6)
=3.14x3x11
=3.14 x 33
=103.62 cm?

‘ Surface area of toy is 103.62 cm?

T
~— As shown in the figure, a
.- cylindrical glass contains
.
T water. A metal sphere of
diameter 2 cm is immersed
30em |, .
in it water. Find the volume
____‘___ l of water. (3 marks)

Radius (r,) =7cm
Height of the water level (h,)
=30 cm

Radius(r,)=1cm

(When sphere is immersed)

Apparent volume of water when sphere is
immersed in water (V,) = mrh,
= 274 7x30
7
= 4620 cm?®
Volume of the Sphere (V,) = 5 x e

4 314x1x1x1
= —x314x1x1x
3

= 4.19 cm?
=V, -V,

= 4620 -4.19
= 4615.81 cm?®

‘ Actual volume of Water is 4615.81 cm® ‘

Actual volume of water

Problem Set - 7 (Textbook Pg No. 161) )

(6)

The diameter and thickness of a hollow metallic
sphere are 12 cm and 0.01 m respectively. The
density of the metal is 8.88 gm per cm®. Find the
outer surface area and mass of the sphere.

Solution :

(4 marks)
For the metallic hollow sphere,
Outer diameter = 12cm
. Outer radius (r,) = 12 _ 6 cm
Thickness = 0.0l m
= 0.01x100 ...[:1Tm=100cm]
= lcm
Inner radius (r,) = r, —thickness
=6-1
= 5cm

Outer surface area of the hollow sphere

= 4nr:
4x314x6%x6
452.16 cm?

-+ | Outer surface area is 452.16 sq. cm.

Volume of metal in the hollow metalic sphere

= Volume of the outer sphere — Volume of the
inner sphere
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4
x

a
~
-
|

3
1"2

m(r

=

— 7’;)

N

2

X

WA WA Wk

><(63 _53)

é><§><(216—125)
3 7

=éx£x9l
377

-4 %13
3

1144

V = cm

Mass

Volume
Mass = Density x Volume

Density = ...(Formula)

Mass of the hollow sphere =

Volume of the hollow sphere x Density of Sphere

v

1144 x 2.96
3386.24 gm

‘ Mass of the hollow sphere is 3386.24 gm ‘

(8) The radius of a metallic sphere is 9 cm. It was
melted to make a wire of diameter 4 mm. Find
the length of the wire. (3 marks)

Solution :
For the sphere, r =9 cm

For the wire, Thickness (diameter) =4 mm

. 4 2
Radius (r)) = > mm =2 mm = 10 ™

...]T cm =10 mm]

Let the length of wire be h,
Wire is made by melting the sphere,

Volume of the wire = Volume of the sphere

27 - — 3
nrlh1 3><1rr

% %x % <hy= g mx9x9x9
~ 4xtx9x9x9x10x10
h, = B X 2 2

h, =24,300 cm
h, =243m ..[*1m=100 cm]

Length of the wire formed is 243 m. ‘

—————————————————————————————————

®  Frustum Of The Cone:
If the cone is cut off by a N

plane parallel to the base not / \
passing through the vertex,
two parts are formed as

—

(i) cone (a part towards the
vertex)

(ii) frustum of cone (the part
left over on the other side i.e. towards base of
the original cone)
FORMULAE
(1) Slant height (I) of the frustum = (/i + (r, —1,)?
(2) Curved surface area=m (r, +7,) [
(3) Total surface area of the frustum =

n(r +r)l+nr’+nr?

(4) Volume of the frustum = % n(r?+r+r,xr)h

_________________________________

[ Practice Set - 7.2 (Textbook Page No. 148) )

(1) The radii of two circular ends of frustum shape
bucket are 14 cm and 7 cm. Height of the bucket
is 30 cm. How many litres of water it can hold?
(1 litre = 1000 cm?) (3 marks)

Solution :
For a frustum shaped bucket,
radius of bigger circle (r) = 14 cm
radius of smaller circle (r,) = 7 cm
height (h) = 30 cm
Capacity of the bucket = Volume of the bucket

= %T[h (r12+r22+ rlx rz)

- %x 2_72x30(142+72+14x7)

- 2_72 x 10 x (196 + 49 + 98)

22

7
=22 x10x49
10,780 cm?

_ 10780
1000

=10.78 litres
Capacity of the bucket is 10.780 litres ‘

x 10 x 343

..~ 1 litre = 1000 cm?)
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(2) The radii of ends of a frustum are 14 cm and 6
cm respectively and its height is 6 cm. Find its

(ii ) Total surface area

(4 marks)

(i) curved surface area
(iii) Volume (r = 3.14).
Solution :

For a frustum

radius of bigger circle (r) = 14cm
radius of smaller circle (r,) = 6 cm
height (h) = 6cm

Slant height of the frustum (I) = ,/h*+ (r,— 1’2)2

=,/6°+8°

(@)Y
[\S]
TT_}_

=

e~

|
[@))
~

= ,/36+64

= 4100
=10 cm ...(Taking square roots)
(i) Curved surface area of the frustum=n (r, +7,) |
=3.14 x (14 +6) x 10
=3.14x20x10

=628 cm?

‘ Curved surface area of the frustum is 628 cm? ‘

(ii) Total surface area of the frustum
=mn(r,+r)l+nr2+nr?
=628 + 1 (14* + 6)
=628 + 1 (196 + 36)
=628 +3.14 x 232
=628 +728.48
=1,356.48 cm?

‘ Total surface area of the frustum is 1356.48 cm? ‘

(iii) Volume of the frustum = % wh(r?+r+ rxr,)

%x3.14x 6 (142 + 6>+ 14 x 6)

3.14 x 2 (196 + 36+ 84)
3.14 x 2 x 316
= 1,984.48 cm?

‘ Volume of the frustum is 1,984.48 ¢cm?

(3) The circumferences of circular faces of a frustum
are 132 cm and 88 cm and its height is 24 cm. To
find curved surface area of frustum complete the

following activity. (t = 2 )

5 (3 marks)
Solution:

For the frustum
Circumference, = 2nr =132

S
132
noT g =[21em]
Circumference, = 2mr,=88

88
Slant height of the frustum = (I) = /1> + (r,—n,)

J(24) +(21-14)?

(24)" +(7)
[=25cm

Curved surface area of frustum = 7 (r, +7,) [

= nx[35 25|
=sq.cm.

[ Problem Set - 7 (Textbook Pg No. 161) )

(2) A washing tub in the shape of a frustum of a cone
has height 21 cm. The radii of the circular top and
bottom are 20 cm and 15 cm respectively. What is

the capacity of the tub? (n = 2, (3 marks)
Solution : 7

For frustum shaped tub,

r,=20cm, r,=15cm, h=21 cm

Quantity of water that can be contained in the tub

= Inner volume of tub

1
2 2
37[><h(r1 +1H T X T)

%x %le (20% + 152+ 20 x 15)

22 (400 + 225+ 300)
22 x 925
20,350 cm®

_ 20350
1000

= 20.35 litres

litres [ 1 litres = 1000 cm]

Quantity of water that can be
contained in the tub is 20.35 litres
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i . drawn. Fillinthe following 7cm c
Points to Remem5er: boxes propertly and find

Now we will study how to find some
measurements related to circle

Y .
Major arc

4B Central angle

Minor arc

X

® C(Circle: Arc, Sector, Segment
Area of sector :
Sector of a circle is the part of the circle enclosed

by two radii of the circle and their intercepted
arc. (i.e. arc between the two ends of radii)

Area of the sector (A) = x mur?

360

Length of an arc:

Length of an arc of a circle (arc length) is the
distance along the curved line making up the arc.

Length of the arc (/) x 2nr

= 360
Relation between the area of the sector and the
length of an arc:

Activity I : (Textbook page no. 154)
Area of a sector, (A) = 360 2 ..(1)
Length of the arc, (I) = 360 2nr

_ 8 _ 1 .
~ 360 2nr (1)
l
= 2 i
A oy X ...[Fromu(l)
and (ii)]
L
A = E r=5
Area of the sector = Length of th; arc x Radius
_— A 16
1milarity = 22 2nr 360

Area of circle = A (minor sector O — AXB)
+ A (major sector O — AYB)
Activity I1 : (Textbook page no. 154)

In the figure given, side of square ABCD is 7 cm
with centre D and radius DA. Sector D - AXC is

_________________________________

out the area of the shaded

A (shaded region) = A ||:| ABCD| - A| sector (D - AXC)

= cm? - cm? :
=[105cm? :

1

|

|

I

|

region. X :

ISolution : |

| A B

|

! I

: Area of a square = | (side)? :

I - |

: = 49 cm? :

! 1

i Area of sector (D - AXC) = | 3¢5 % i

| 2

| 360 7 T

: = 38.5 cm? !
|
1
|
|
|
1

C Practice Set - 7.3 (Textbook Page No. 154) )

(1) Radius of a circle is 10 cm. Measure of an arc
of the circles 54°. Find the area of the sector
associated with the arc. (r =3.14) (2 marks)

Solution :

For the sector, r =10 cm, 6 =54°

Area of the sector = X U2

360

_ 2 314x10x10
T 3o TV

- 3 s
- 20"

942
20
= 47.1 cm?

Area of the sector is 47.1 cm?

(2)  Measure of an arc of a circle is 80 cm and its radius
is 18 cm. Find the length of the arc (= = 3.14)

(2 marks)
Solution :
Forasector,r = 18cm, 6=80
Length of an arc = 360 X 2nr

_ 0 saaxt
= 3gp < 2x314x18
~ 314x8

= 2512 cm

’ Length of the arc is 25.12 cm
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(3)  Radius of a sector of a circle is 3.5 cm and length
of its arc is 2.2 cm. Find the area of the sector.
(1 mark)
Solution :
For the sector, » = 3.5 cm, length of arc (I) =2.2 cm
Area of the sector =1x %

3.5

2.2 % T3

3.85 cm?

Area of the sector is 3.85 cm?

(4) Radius of a circle is 10 cm. Area of a sector of the
circle is 100 cm? Find the area its corresponding
major sector. (n = 3.14) (2 marks)

Solution :

For the circle, r =10 cm
Area of minor sector = 100 cm?
Area of the circle = nr?
3.14 x 10 x 10
314 cm?

Area of a major circle =
Area of the circle — Area of corresponding minor sector
= 314-100
= 214 cm?
Area of the major sector is =214 cm?

(5)  Area of a sector of a circle of radius 15 cm is 30
cm? Find the length of the arc of the sector
(2 marks)
Solution :

For the circle, r = 15 cm
Area of the sector = 30 cm?

r
Area of the sector = Length of arc x 5

15
30 = Lengthofarc x &

30x2
Length of arc = —z—

Length of arc =4 cm

Length of the arcis 4 cm

(6) & In the adjoining figure, the
radius of the circle is 7 cm
and m (arc MBN) = 60. Find

(i) Area of the circle (ii) A

< (O—-MBN) (iii) A (O - MCN)
a N (3 marks)

Solution :
For the circle, r = 7 cm
m(arc MBN) = 0=60°
(i) Area of the circle= = r?
22
= x 7x7
= 154 cm?

‘ Area of the circle is 154 cm?

x 11

(i) A (sector O — MBN) 360

60

= %X154

1
¢ x154

25.67 cm?
‘A (sector O — MBN) is 25.67 cmz‘

(iii) A (sector O-MCN) =
Area of the circle — A (sector O — MBN)
= 154 - 25.67
= 128.33 cm?

‘ A (sector O - MCN) is 128.33 cm? ‘

(7) In the adjoining figure, radius
of circle is 3.4 cm and perimeter
of sector P-ABC is 12.8 cm.

Find A(P-ABCQ). (2 marks)
A C

B

Solution :
For the circle, r =3.4 cm
perimeter of sector P-ABC =12.8 cm

P(P-ABC) = Length of arc (I) +r+r
oo 128 =1+34+34
. 128-68 =1
o = 6cm

Ix —

Area of the sector

6 34 7x7
X — X X
2

Area of the sector =10.2 cm?

Area of the sector is 10.2 cm?

(8) M In the adjoining figure,
R 'O' is centre of arcs.

o Y /ROQ = ZMON = 60°,

Q OR =7 cm, OM =21 cm. Find

N the lengths of arc RXQ

and arc MYN. (n =2 ) (3 marks)
Solution : 7
(i) Forarc RXQ, 6 = ZROQ = 60°

OR (r)=7 cm
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0
Length of arc RXQ = 7 5x2nr

360
60 22

= 3g0 2% 7 7

= 733 cm

‘Length of arc RXQ is 7.33 cm

(ii) Forarc MYN, OM (r) =21 cm, 6= £ZMON = 60°

~zn X 2nr

360
60 22
360 <2 7 2l

= 22cm

Length of arc MYN

Length of arc (MYN) is 22 cm

9 In the adjoining figure A
(P - ABC) = 154 cm? and
radius of the circle is
14 c¢cm. Find (i) £APC
(ii) I (arc ABC).

B (3 marks)
A
Solution :
Region P - ABC is a sector

_ - 2
A(P-ABQC) = 77 xmr
22
154 = o x 7 x 14 x 14
o 154x360x7
22x14x14

- 0=90°
S| ZAPC =90°

length of arc ABC = 360 2T

90 22
= % x 2 x 7 x 14

length of arc ABC = 22cm

|l (arc ABC) is 22 cm

(10) Radius of a sector of a circle is 7 cm. If measure of
arc of the sector is (1) 30° (2) 210° (3) three right
angles; find the area of the sector in each case

(3 marks)
Solution :
For the circle, r=7 cm
(i) For the sector, 6 = 30° 0

Area of sector

x 12

360
30 22
= %x7 x7x7

= 12.83

~. | Area of the sector is 12.83 cm?

(i) For the sector, 6 = 210°

Area of sector x mr?

360
210 22
360 X 7 <77

= 89.83

Area of sector is 89.83 cm?

(iif) For the sector, 0 = 3 right angles =3 x 90° = 270°

Area of sector x U’

360
270 22
360 X - x7x7
= 1155

Area of the sector is 115.50 cm?

(11) The area of a minor sector of a circle is 3.85 cm?
and the measure of its central angle is 36°. Find
the radius of the circle. (2 marks)

Solution :
For the sector, Area = 3.85 cm?, 0 = 36°

A 2 e
360 ™

36 22
360 X 5 <
3.85><360><7_ 5
36x22
L 2=12.25

L r=35cm

. 3.85=

Radius of the circle is 3.5 cm ‘

12 B S In the adjoining

figure, LIPQRS
B is a rectangle.
PQ=14 cm, QR =
21cm, find the

Q R

areas of the parts
x,y and z. (4 marks)

Solution :
LPQRS is a rectangle with 1=21cm and b = 14cm
A [JPQRS) = Ixb
= 21x14

A ([dPQRS) = 294 cm? ..(i)

For region x ie. for sector Q - PT,
r=14 cm, 6 =90°
A (regionx) = A (sector Q-PT)

x T2

360
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%0

22
x — x14x14
360 7

154 cm?

..(ii)

A (region x) is 154 cm?

QP=QT ...(Radii of the same circle)
~ QT =14 cm ...(iii)
QR=QT +RT (Q-T-R)
. 21=14+RT ...(From (iii) and given)

© RT=21-14=7cm

. (iv)
For region y i.e. for (sector R—B T)
r,=7cm, 0 = 90°

A (region y) = A(sectorR-BT)
=360 T
90 22 7%
= X — X X
360 7
= 38.5 cm?

‘A (region y) is 38.5 cmz‘

A (rectangle PQRS) =
A (region x) + A (region y) + A (region z) [Area
addition property]
294 =154 + A (region z) + 38.5
A (region z) =294 - 154 - 38.5 [From (i), (ii) and

(iv)]
= 101.5 cm?

A (region z) is 101.5 cm?

(13) L ALMN is an
equilateral
triangle. LM =

A B 14 cm. As shown
in the figure, three
sectors are drawn
with vertices as

M N centre and radius
c 7 cm. Find,
(i) A (ALMN) (ii) Area of any one of the sectors.
(iii) Total area of all the three sectors (iv) Area of
the shaded region. (4 marks)
Solution :

(i)

ALMN is an equilateral triangle with side 14 cm

3
A (ALMN) = =, xside’

1.73

x 14 x 14
87.77 cm?

A (ALMN) is 84.77 cm?

()

(i) Forsector L-AB,r = 7 cm

0 =60° (Angle of an equilateral
triangle)

A (sector L — AB)

x mur?

360
60 22
360 < 7
77
3

x7x7

. A (sector L— AB) = 25.67 cm?

Area of a sector is 25.67 cm?

(iii) For all three sectors, radii and central angles are

equal

. Area of all sectors are equal.
*. Total of areas of all three sectors =

3 x A (sector A—LB)
_ 77
= 3 x 5
= 77 cm?

B ‘ Total areas of all three sectors =77 cm? ‘

(iv) Area of the shaded region =

A (ALMN) — Area of three sectors
= 84.77-77 ..[From (i) and
(iD)]
= 7.77 cm?
Area of the shaded region is 7.77 cm?

C

Problem Set - 7 (Textbook Pg No. 161) )

)

The area of a sector of a circle of 6 cm radius is
151 sq. cm. Find the measure of the arc and length
of the arc corresponding to the sector. (3 marks)

Solution :

For the sector,
Radius (1) = 6 cm
Area of the sector = 157 cm?
Area of the sector = % x r?
0
15n = 360 T 6x6
151x360
Tx6x6 =9
0 = 150

~ ‘ Measure of the arc is 150°
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Area of the sector = oo r T mTmmmmmmmmmm e
. r 1 . I
Length of corresponding arc (I) x 5 i Points to Remem 537’.' |
6 L ® Segment of a circle : Y :
157'5 = l X — 1 1
2 I A segment of a I
15mx2 ] : circle is the Séwaiz;t :
6 : region bounded & :
St= 1 : by a chord and :
: an arc. : :
Length of the corresponding arc is 57 cm : nor segment :
I I
1 . . 1
an P In the adjoining figure, : M1nf)r segment: The area enclc?sed by a chprd :
o ? i : and its corresponding minor arcis called a minor :
B C square ‘ZBIsé)és ?;Cﬂbe; int ; | segment. In the figure, segment AXB is a minor 1
sector A- . The radius o ! !
- | segment. |
% S;Ct;)rlf-B)FD 18 29 c.m. C(Engle}:e : Major segment: The area enclosed by a chord :
A the tollowing actlv‘lty tofind the : and its corresponding minor arc is called a major |
. area of shaded region. (4 marks) : segment. In the figure, segment AYB is a major !
Solution : [ segment. Y !
Side of square ABCD = Radius of sector i ® Areaof asegment: i
C-BXD=|20 [em : :
Area of square = (side)? = *=[400 sq cm|--(i) : :
I I
Area of shaded region inside the square : /‘ :
= A (square ABCD) — A (sector C — BXD) : PA Q |
6 1 X 1
- =360 X : !
90 314 400 : A (segment PXQ) = A (O-PXQ) - A(AOPQ) :
= - — X . X 1 1
360 1 1 : =360 * nr’— A(AOPQ) (@)
= — | 1
314 : Seg PT 1 radius OQ, :
= [ PT '
saem | In AOTE, sinb = |
Radius of bigger sector = Length of diagonal of : PT = OPsind :
square ABCD : :
, PT = rxsin0 (“OP =r) ,
=20 \/5 cm : ~ 1 heioh :
Area of shaded portion outside square within ! A(AOPQ) = 2" base x height I
I I
bigger sector I 1 I
1 _ 2 1
= A (A-PCQ)- A (JABCD) | =5 *0QxPT |
e : ) 1 1 I
B 360xnr2— : =5 x 1 x 1 sind :
I 1
90 ! 1 |
= g0 314 (2042)*- (207 | = 5 xsind (i) |
I 1
1
_ _ 1 -7 0 Lo 1
! A(ssegment PXQ) 360 C™T T sin®...[From i
= 228 : [ 0 sin 6} (i) and (ii)] :
| =12 | 57" " A~ |
Total Area of the shaded region = I 1360 2 |
86 + 228 = 314 sq cm | Also, |
| Area of circle = A (minor seg PXQ) + A (major seg PRQ) |
I I

_________________________________
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[ Practice Set - 7.4 (Textbook Page No. 159) )

(1) In the adjoining figure, is
the centre of the circle.
ZABC45°and AC=7./2 cm.
Find the area of segment
A BXC. (n=3.14, \2 =1.41)
~.

BX C (3 marks)
X
Solution :
In AABC, AB=AC ...(Radii of same circle)
. ZABC=ZACB ...(Isosceles triangle theorem)
But ZABC =45° ...(given)
. LACB=45° (1)

In AABC, ZACB = Z/ABC=45° ..[From (i) and

given]
. ZBAC =90°
For segment BXC, 0 =90°, r = 72 cm

nO sinB
2| azn
360 2

2 | 3.14x90 sm6
- 7\/_ { }

360 2

...(Remaining angle of AABC)

Arc of segment BXC) =

I\)

I\)

3.14x90 sm90}

= 7‘/_2{ 360

o2
i

= 98><

2
= 49 x0.57
= 27.93

Arc of segment BXC is 27.93 sq cm

(2 Q In the adjoining figure, point
P& SR 'O’ is the centre of the circle,

W m(acr PQR) =60°, OP =10cm.

Y% Find the area of the shaded
portion. (7 =3.14, /3 =1.73)
(3 marks)

Solution :
m (arc PQR) = m ZPOR ...(Definition of
measure of minor arc)
m~/PQR = 60° ...(i)

For segment POR, r = OP =10 cm
0 = m ZPOR=60° [From (i)]
Area of shaded portion = A (segment PQR)

{ne sine}
=1/'2 - T
360 2

3.14x60 sin60
=10xm[ 460 _sin }
314 3
T_2><2}
[3.14%x2 1.73x3
| 6x2  4x3 }

12

1.09
=100 x

=9.08 cm?

=100

=100

=100

E ‘ Area of shaded potion =9.08 cm? ‘

3) In the adjoining figure, if
A is the centre of the circle.
ZPAR = 30° AP = 7.5, find
the area of segment PQR.
(r=3.14) (3 marks)

Q

R
Solution :
For segment PQR, r = AP =7.5 units
0= ZPAR=30°

n0 sin0
il e
360 2

A (segment PQR) =
360 2

314 1

=56.25 12 2x2
3.14-3

=56.25 12

56.25 0.14
= X
’ 12
=0.66

A (segment PQR) is 0.66 sq. units

@) In the adjoining figure, if O
is the centre of the circle, PQ
is a chord. ZPOQ =90°, area

A of shaded region is 114 cm?,

’ Q find the radius of the circle

/ (n=3.14) (3 marks)

P R
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Solution :
For segment PRQ), 6 = ZPOQ = 90°
A (segment PRQ) =114 cm?

0  sind
A (segment PQR) = r? 360 2

114 -, |314x90 sin90
. 360 2
114 =p 314 1
4 2
14 =g 157 -1
2
114 =p |97
2
114 %2 .
057
o 114x2x100
57
P = 2x2x10x10
r =20 ...(Taking square roots)

Radius of the circle is 20 cm

(5) A chord PQ of a circle with radius 15 cm subtends
an angle of 60° with the centre of the circle.
Find the area of the minor as well as the major
segment. (1 =3.14, /3 =1.73) (4 marks)
Solution :
For minor segment, r =15 cm and 6 = 60°

n0  sin0
Area of minor segment =72 | 307 "5

1515 3.14x60 sin60
y _
360 2

_ﬂ_\/ﬂ

6 2x2

225 x

[3.14x2 1.73x3
225 x -

| 6x2 4x3

225 x

[6.28-5.19

2
1.09

225 x 75

20.44

Area of minor segment is 20.44 cm?

Area of circle = nr?
3.14 x 15 x 15
706.5 cm?

Area of the circle is 706.5 cm?

Area of major segment =

Area of circle — Area of minor segment
706.5 - 20.44
686.06 cm?

Area of the major segment is 686.06 cm?

C Problem Set - 7 (Textbook Pg No. 161) )

(10)

In the adjoining figure, seg
ABis a chord of a circle with
centre P. If PA = 8 cm and
distance of chord AB from
the centre P is 4 cm, find the
area of the shaded portion.
(n=3.14, \/3 =1.73) (4marks)
Solution :

Radius of the circle is=8 cm
ie. PA=8 cm

seg PM 1 chord AB,A-M-B ..(ii)
Distance of the chord AB from the centre P is 4 cm
ie. PM=4cm ...(iii)

...(1) (Given)

In APMA, Z/PMA =90° ...[From (ii)]
1

PM = > PA ...[From (i) and (iii)]

/ZPAM =30° ..(iv) (Converse of 30° — 60° — 90°

theorem)

In APMA, ZPMA =90° ...[From (ii)]

ZPAM = 30° ...[From (iv)]
ZAPM =60° ...(v) (Remaining angle
of triangle)

Similarly, we can prove. ZBPM = 60° (Vi)

ZAPB = ZAPM + ZBPM ...(Angle addition
property)

. ZAPB=60° + 60° ...[From (v) and (vi)]
. ZAPB=120° ..(vii)

For sector (P —AXB)

0= ZAPB =120°

r=8cm

Area (sector P - AXB) = x T2

1
. Area (sector P— AXB) =

360

20

360 x3.14x8x8

Area (sector P — AXB) = 66.99 sq cm

APMA is 30° — 60° — 90° triangle ...[From (ii), (iv)
73 . ‘ and (v)]

AM = 5 PA ...(Side opposite to 30°)

..(viii)
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0OQ x OA=0E x OF ...(-OE = OF)
AM=£X8=4\/§cm (ix)
z [R-9] xrR=[R-5] x [R-5]
seg PM L chord AB [From (i)]

. AB =2AM (Perpendicular drawn from the centre

. 66.99 =27.68 + A (segment AXB)

to the chord bisects the chord)

AB=2x4.3cm ...[From (ix)]

AB=8.3cm (%)
1
A (APAB) = 5 base x height

x AB x PM

A (APAB) =27.68 sq cm ...(xi)
A (sector P— AXB) =

A (APAB) + A (segment AXB)
...(Area addition property)

...][From (viii)
and (xi)]

. A (segment AXB) =66.99 — 27.68

A (segment AXB) =39.28 sq. cm
Area of shaded portion = A (seg PXB) =39.28 sq. cm

Area of the shaded portion is 39.28 sq cm.

(12) D In the adjoining figure,
E two circles with centres
/ O and P are touching
B A internally at point A. If
QQ P BQ =9, DE =5, complete
F the following activity to
find the radii of the
C circles. (4 marks)
Solution :

Let the radius of the bigger circle be R
and the radius of the smaller circle be r

OA, OB, OC and OD are radii of the bigger circle.

©~ OA=0B=0C=0D=R

PQ=PA=r
0Q=0B-BQ=[R-9]

OE=0D - DE =

As the chords QA and EF of the circle with centre
P intersect in the interior of the circle, so by the
property of internal division of two chords of a
circle,

Lor=

R?-9R=R*-10R +25
—9R=-10R +25
—9R +10R =25

- [ R=25 units |

AQ=2r=AB-BQ

. 2r=50-9=41
ﬂ = r=20.5
2

Problem Set - 7 (Textbook Pg No. 161) )

(1)

(2)

(3

4)

(5)

(6)

(7)

(8)

MCQ’s

Choose the correct alternative answer for each of
the following questions. (1 mark each)

The ratio of circumference and area of a circle is
2 : 7. Find its circumference.

7 14
(A) 14rn (B) — (C)7n (D) o
T
If measure of an arc of circle is 160° and its length
is 44 c¢m, find the circumference of the circle.
(A)66cm  (B)44cm (C)160 cm (D)99 cm

Find the perimeter of a sector of a circle if its
measure is 90° and radius is 7 cm.

(A)44cm (B)25cm (C)36cm (D)56 cm
Find the curved surface area of a cone of radius
7 cm and height 24 cm.

(A) 440 cm? (B) 550 cm? (C) 330 cm? (D) 110 cm?
The curved surface area of a cylinder is 440cm?
and its radius is 5 cm. Find its height.

(A) gCm (B) 22n cm (C) 44n cm (D) ﬁCm
T T

A cone was melted and cast into a cylinder of the
same radius as that of the base of the cone. If the
height of the cylinder is 5 cm, find the height of
the cone.

(A) 15ecm (B)10ecm (C)18cm (D)5 cm
Find the volume of a cube of side 0.01 cm.
(A)1 cem?® (B) 0.001 cm?®

(C) 0.0001 cm? (D) 0.000001 cm?®

Find the side of a cube of volume 1 m®.

(A) Tam (B)10cm (C) 100 cm (D) 1000 cm
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Additional MCQ's ( ANSWERS )
In each of the following, choose the correct (1) (A)14n (2)(D)99cm (3) (B)25cm (4) (B) 550 cm?
alternative. G A)X 6 (A)15m ?) (D)0.000001 cm?
(9)  Vertical surface area of a cuboid is ....... . ”
(8) (C)100cm (9) (D)2(I+b) xh (10) (C) 216 cm?®
(A) 20 xb)+h (B) 2(Ixb) xh
(C) 20 +b)+h (D) 2(1 +b) x I (11)  (A) 10 em (12) (C) Curved surface area
(10) Total surface area of a cube is 216 cm?® Find its (13)  (B)55cm (14) (B) 22¢cm (15) (A) 154 em?
volume. (16) (B)640 (17) (A)21 cm (18) (C) 1848 cm®
(A) 36 cm® (B) 100 cm® (19) (A) 2:3
(C) 216 cm? (D) 400 cm®
(11) The length, breadth , height of cuboid are in CPROBLEMS FOR PRACTICE )
the ratio 1:1:2, its total surface area is 1000cm?. .
Therefore .. Its length is ....... . Based on Practice Set 7.1
(A) 10em  (B) 15em (C) 20 em (D) 12 em (1) Two Cubes. each with 12 cm edge, are joined e.nd
to end. Find the surface area of the resulting
(12) A tent is made up of cylinder and mounted by a cuboid. (2 marks)
conica.l top. In order Fo calculate its total surface (2) A solid cube with edge "' was divided exactly
area, find sum of their. into two equal halves. Find the ratio of the total
(A) Volumes (B) Total surface area surface area of the given cube and that of the
cuboid formed. marks
(C) Curved surface area (D) Base areas boid f d (3 ks)
(13) If diameter of a semicircle is (3) A beam 4 m long, .50 m \fvide and 20 m deeP is
35 cm. Find its length. made (?f wood, which weighs 25 kg per m®. Find
(A) 110 (B) 55 the weight of the beam. (3 marks)
om cm (4) A fish tank is in the form of a cuboid, external
(€) 90cem (D) 70 em measures of that cuboid are 80 cm x 40 cm x 30
(14) If r=7 cm and 6 = 180°. Length of arc is ....... . cm. The base, side faces and back face are to be
(A) 44cm (B) 22cm (C) 10em (D) 18 cm covered with a coloured paper. Find the area of
th ded. 4 mark
(15) If r=7 cm and 0 = 36° then area of sector is ....... . © paper nee“ ¢ ) ) (4 marks)
(A) 15.4 cm? (B) 20.36 e (5) The base radii of two right circular cones of the
Som oo cm same height are in the ratio 2 : 3. Find ratio of
(C) 10.46 cm? (D) 18.2 cm? their volumes. (3 marks)
(16) Bricks of c!imensions 15 cm x 8 cm x 5 cm are (6) If the radius of a sphere is doubled, what will be
used to build a wall of dimensions 120 cm x 16 the ratio of its surface area and volume as to that
cm x 200 cm. How many bricks are used? of the first? (4 marks)
(A) 1280  (B) 640 (€) 160 (D) 320 (7) The dimensions of a metallic cuboid are 44 cm x
(17)  If the volume of cylinder is 12436 cm?® and radius 42 cm x 21 cm. It is molten and recast into a sphere.
and height of cylinder are in the ratio 2:3, find its Find the surface area of the sphere. (4 marks)
height. Based on Practice Set 7.2
(A)2lem (B) 7am (C) 14 cm (D) 18 cm (8) If the radii of the conical frustum bucket are 14
(18)  Find the volume of a right circular cone if r=14 cm cm and 7 cm. If its height is 30 cm, then find
andh =9 cm. (i) Its total surface area (ii) capacity of the bucket.
(A) 161 cm® (B) 2438 cm’? (4 marks)
(C) 1848 cm? (D) 1488 et (9) The slant height ?f the frus.tunT of the cone is
6.3 cm and the perimeters of its circular bases are
(19) The volume of two spheres are in the ration 8:27,

find the ratio of their radii.
(A) 2:3 (B) 2:9 (C) 1:3 (D) 49

18 cm and 6 cm respectively. Find the curved
surface area of the frustum. (4 marks)

(10) The radii of the circular ends of a frustum of
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a cone are 14 cm and 8 cm. If the height of the (19) Area of segment PRQ is 114 sq cm. Chord PQ
frustum is 8 cm. Find (i) Curved surface area of subtends centre angle /POQ measuring 90°.
the frustum (ii) Total surface area of the frustum Find the radius of the circle. ( n=3.14) (3 marks)
(iii) Volume of the frustum. (4 marks) B D

(11) The curved surface area of the frustum of a cone (20) In the adjoining figures,
is 180 sq cm and the circumfernce of its circular X arc AXC and arc AYC are
bases are 18 cm and 6 cm respectively. Find the drawn with radius 8 cm
slant height of the frustum of a cone. (4 marks) y and centres as point B and
Based on Practice Set 7.3 point D respectively. Find

(12) A sector of a circle with radius 10 cm has central A 8cm C Fhe area Of_ shaded reglon
angle 72°. Find the area of the sector ( © = 3.14) if JABCD is a square with

) (3 marks) side 8 cm. (4 marks)

(13) If the area of a sector is —2th of the area of (21) p In the adjoining figure, P is the
the circle, then what is t]he measure of the centre of the circle with radius
corresponding central angle. (3 marks) 18 cm. If the area of the APQR

(14) In a ClOCk, the minute hand is of length 14 cm. is 100 cm?2 Find the central
Find the area covered by the minute hand in 5 Q R angle QPR. (4 marks)
minutes. (3 marks) X

(15) The radius of the circle is 3.5 cm and the area of
sector is 3.85 sq cm. Find the measure of the arc of CANSWERS)
the circle. (3 marks)

(16) Find the area of the sector of a circle of radius (1) 1440sqem (2) 3:2 (3) 10kg (4) 8000 cm?

6 cm and arc with length 15 cm. (5) 4:9 (6) 4:1,8:1 (7) 5544 cm?

17 Fl'nd the length of .the arc of the circle of ©® (770+66 @) sqcm (i) 10,780 cm?®
diametr 84 cm with area of the sector

18.48 cm?. Also find measure of the arc. (3 marks) (9) 756 cm® (10) (i) 690.8 cm® (i) 157.2 em? (i)
Based on Practice Set 7.4 3114.88 cm?® (11) 15 cm (12) 62.8 cm? (13) 30°

(18) Find the area of minor segment of a circle of (14) 51.33cm* (15) 36° (16) 45 cm? (17) 8.8 cm, 120°
radius 6 cm when its chord subtends an angle of (18) 329 cm? (19)20 cm (20) 36.48 cm? (21) 40°
60° at its centre. (/3 =1.73) (3 marks)

DRI

,-———————————————————————————————————-\

| ]
: ASSIGNMENT - 7 :
I Time : 1 Hr. Marks : 20 I
i I
I I
I Q.1. Attempt the following;: @
1(1) Find the area of a circle with radius 7 cm. I
: (2) Length of arc of a circle, with radius 5 cm, is 10 cm. Find the area of corresponding sector. :
l Q.2. Attempt the following;: @ |
I I
[ (1) Find the volume of a sphere of diameter 6 cm. (n = 3.14) [
1(2) Radii of the top and the base of a frustum are 14 cm, 8 cm respectively. Its height is 8 cm. Find its slant |
: height and curved surface area. :

»
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Q.3. Attempt any two of the following: (6)
The radius of a circle with centre P is 10 cm. If chord AB of the circle substends a right angle at P, find the

areas of minor segment and the major segment (n = 3.14)
The diameter and length of a roller is 120 cm and 84 cm respectively. To level the ground, 200 rotations of

the roller are required. Find the expenditure to level the ground at the rate of ¥ 10 per sq. m.

Complete the following activity to solve the following question Zem

In the adjoining figure, [JABCD is a square with side 7 cm. C

With centre D and radius DA, sector D — AXC is drawn. Find the

area of shaded portion.

A B
. Area of square = |:| (Formula)
= 49 cm?
Area of sector A-AXC = I:I (Formula)
22
= X — X
=7
= 385cm?
Area of shaded region = A| | -A | |
- [ o= [Jem
e
Q.4. Attempt any two of the following;: (8

A regular hexagon is inscribed in a circle of radius 14 cm. Find the area of the region between the circle
and the hexagon.
The radius of a metallic sphere is 9 cm. It was melted to make a wire of diameter 4 mm. Find the length

of the wire.

The radius and height of a cylindrical water reservoir is 2.8 m and 3.5 m respectively. How much maximum

water can the tank hold? A person needs 70 litres of water per day. For how many persons is the water
. 22

sufficient for a day? (n = - ).

@ X/ K/
LS X QIR X g

\-———————————————————————————————————-I



1. Similarity

Bisectors of 2B and 2 C in AABC meet each other
at P. Line AP cuts the side BC at Q. Then prove
AP _ AB+AC

@

that: — (4 marks)
PQ BC
A
P
.. X
B =C
Q
Proof :
In AABQ, ray BP bisects 2 ABQ. [Given]
g = Q—B ... (i) [By property of an angle
Q Q bisector of a triangle]
In AACQ, ray CP bisects ZACQ. [Given]
?—P = é—g ... (ii) [By property of an angle
Q bisector of a triangle]
% - S_g - ... [From (i) and (ii)]
g = % [By theorem on equal
Q Q+CQ ratios]
AP _ AB+AC
PQ BC
AP _ AB+AC
PQ BC

(2) InOABCD,side BC || side AD. Diagonal AC and

diagonal BD intersects in point Q. If AQ = % AC,

then show that DQ = % BQ. (4 marks)
A D
B C

Proof :

Side AD || side BC on transversal BD.

£, ADB = ~£CBD ... (i) [Alternate angles]

In AAQD and ACQB,

£LADQ = £CBQ ... [From (i), B-Q-D]

LAQD = £CQB ... [Vertically opposite angles]

Challenging Questions |

(149)

»

AAQD ~ACQB
... [By AA test of similarity]

AQ _ DQ ... (i) [e.s.s.t.]

CQ BQ

Now, AQ = %AC
3AQ = AC
3AQ=AQ + CQ
3AQ-AQ = CQ
2AQ = CQ

AQ _ 1

cQ 2
1_DQ

2 BQ

DQ %BQ

... [Given]

.. (iii)

... [From (ii) and (iii)]

A line cuts two sides AB and side AC of AABC
in points P and Q respectively.

A(AABC) _ APxAQ
A(AAPQ) ABxAC

A

(3)

Show that (4 marks)

Q
p

B C

Construction : Join seg BQ
Proof :

Considering AAPQ and AABQ,
AQAPQ) AP - (0)
A(AABQ) AB

[Ratio of areas of two triangles having equal height
is equal to the ratio of their corresponding bases]

Considering AABQ and AABC
AAABQ) ~ AQ W
A(AABC) AC
[Ratio of areas of two triangles having equal height
is equal to the ratio of their corresponding bases]
A(AAPQ) A(AAPQ) AP AQ
A(AABQ) A(AABQ) AB AC

... [Multiplying (i) and (ii)]

A(AABC) APxAQ
A(AAPQ)  ABxAC
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(4) Inthe adjoining figure, AD is the bisector of the Seg PA 1 line
exterior ZA of AABC. Seg AD intersects the side Seg QB L line |
BC producecE; D. AB Seg RC L line .. [Given]
Prove that: D AC (4 marks) Seg SD L line |
seg PA || seg QB || seg RC || seg SD . (1)
['."lines perpendicular to
same lines are parallel]
Now, seg PA || seg QB || seg RC
PQ _ ‘g‘g . [Property of three parallel lines
Construction : Draw seg CE || seg DA meeting QR and their transversals]
BAatE PQ_ 6 ... [Given AB = 6, BC = 9]
Proof: QR 9
In AABD, (I;_?{ - % . (i)
seg CE || seg DA . (Given) Also, seg QB || seg RC || seg SD ... [From (i)]
BC _ BE
D EA - [By B.PT] % = 2_](::) ... [Property of three parallel lines
BC+CD BE+EA and their transversals]
= ..[B d
CD EA [By componendo] %—1; - % .. [Given, BC =9, CD = 12]
BD _ AB .
_— == ... (i) [By B-E-A, B-C-D]
CD EA (@) [By % = % ... (iii)
seg CE || seg DA, on transversal BK PQ:QR:RS=2:3:4 ... [From (ii) and (iii)]
LKAD = £LAEC .. (ii) [Corresponding angles Let the common multiple be x
theorem]| )
seg CE || seg DA, on transveral AC N PC‘; 2%, CI‘){R R:;x I;SS 4x POR O.RS
LCAD = LACE .. (iii) [Alternate angles ow, PQ+ QR + - [P-QR, Q-R-5]
theorem] 2x +3x +4x =136
Also, ZKAD = Z/CAD ... (iv) ox=36 . x= 39—6: 4
[Ray AD bisects £KAC] PO = 2x = 2 x 4 — 8 units
LAEC = £ACE ... (v) [From (ii), (iii) and (iv)] QR_ s a 5 4_ it
=3x =3 x 4 =12 units
In AAEC,
L AEC = / ACE .. [From (v)] RS =dx =4 x4 =16 units
EA =AC (Vl)[By converse of PQ = 8 units, QR = 12 units, RS = 16 units
i les triangle th:
BD AR isosceles triangle theorem] (6) Inthe adjoining figure, XY || AC and XY divides
D AC . [From (i) and (vi)] the triangular region ABC into two equal areas.
Determine AX : AB. (4 marks)
(5) Intheadjoining figure, each of the segments PA, Proof :
OB, RC and SD is perpendicular to line 1. If AB A
=6,BC=9,CD =12, PS =36, then determine PQ,
OR and RS. (4 marks) X
Proof :
/ 36%
P_— c 5
Y
seg XY || side AC on transversal BC.
/XYB = £ ACB ... (i) [Corresponding angles]
L L L u In AXYB and AACB,
I A<6»B€9>CeIsD /XYB = 2/ ACB ... [From (i)]
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LABC = £XBY ... [Common angle] IX _ TC .. [T-B-X, T-X-C]
AXYB ~AACB  ...[BY AA test of similarity] ‘ B TX ‘
A(AXYB)  xB? . S| TX?=TB.TC
—A( AACB) ~ ap? ™ (ii) [By theorem on areas

of similar triangles]

Now, A(AXYB = 1 A(AACB) ... [ seg XY divides
the triangular region ABC

into two equal areas]

A@@XYB) 1 ... (iii)

A(QACB) 3

f;zz _ % ... [From (ii) and (iii)]

% = % ... [Taking square root on both sides]
- % =1- % ... [Subtracting both sides

from 1]

AB-XB 2-1 AX _ J2-1
= s BA_Ne— Ll TAXB
AB J2 AB V2 [ |

AX:AB=(2-1): 2
AX:AB=(2-1:2

(7)  Let X be any point on side BC of AABC, XM and
XN are drawn parallel to BA and CA. MN meets

in T. Prove that TX?>=TB. TC. (4 marks)
Proof :

In ATXM,

seg BN || seg XM ... [Given]
TN _ TB .
—_— = = ... (1) [By B.P.T.
NM -~ BX (i) [By ]

In ATMC,

seg XN || seg CM ... [Given]
TN  TX y
M~ X ... (ii) [By B.P.T]
% - % ... [From (i) and (ii)]
BX_ X ... [By invertendo]
B TX
BX+TB_ CX+1X .. [By componendo]

TB TX

(8) Two triangles, AABC and ADBC, lie on the
same side of the base BC. From a point P on BC,
PQ || AB and PR || BD are drawn. They intersect
AC at Q and DC at R. Prove that QR || AD.

(4 marks)
D
«" R
C
Proof:
In ACAB,
seg PQ || seg AB ... [Given]
CP_ CQ i) [By B.P.T
B AQ ... (1) [By B.PT.]
In ABCD,
seg PR || seg BD ... [Given]
CP _ CR ..
—_—= = By B.PT.
PB RD (i) [By B.PT
In AACD,
CQ_CR From (i) and (ii
AQ RD .| @) (ii)]
seg OR || seg AD ...[By converse of B.P.T.]

(99 In AABC, D is a point on BC such that

BD _ AB . Prove that AD is the bisector of ZA.

DC AC

(Hint : Produce BA to E such that AE = AC. Join

EC) (4 marks)
Proof :

B .C

D
Proof : Seg BA is produced to point E such that
AE = AC and seg EC is drawn.

BD _ AB

5C~ AC ... (i) [Given]
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AC =AE ... (i) [By construction]

3—2 _ % ... (iii) [Substituting (ii) in (i)]

seg AD || seg EC ... [By converse of B.P.T.]

On transversal BE,

£LBAD = /BEC ... [Corresponding angles
theorem]

/BAD = L AEC ... (iv) [ B-A-E]

On transversal AC,

£LCAD = LACE ... (v) [Alternate angles
theorem]

In AACE,

seg AC = seg AE ... [By construction]

LAEC = LACE ... (vi) [By isosceles triangle

theorem]

£LBAD = £CAD ... [From (iv), (v) and (vi)]

Ray AD is the bisector of ZBAC.

(10) In the adjoining figure, OABCD is

a square.

ABCE on side BC and AACF on the diagonal
AC are similar to each other. Then, show that

A(ABCE) = %A(AACF) (4 marks)
F
D C
]
E
.
A B
Proof :
OABCD is a square. ... [Given]

AC=+2BC .. (i)[. Diagonal of a square
= /2 x side of square]
ABCE ~ AACF ... [Given]

A(ABCE)  (BC)?
A(AACF)  (AC)

... (ii)[By theorem on

areas of similar triangles]

A(ABCE)  (BC)
A(AACF)  (2.BC)?
A(ABCE) _ BC?
A(AACF) _FCZ
A(ABCE) 1
AAACE) 2

A(ABCE) = %A(AACF)

... [From (i) and (ii)]

2. Theorem of Pythagoras

(1) In APQR, ZPQR = 90°, as shown in figure,
seg QS 1 side PR, seg QM is angle bisector of

£POR.
PM* _ PS
P P Yo = S
rove that MR’ - SR (4 marks)
Proof :
P
S
M
Q&= R

In APQR,
Seg QM bisects £PQR ... [Given]
M _ % [Property of an angle
MR = Q ) bisector of a triangle]

2

II\D/II\I@ = g?{z ... (1) [Squaring both sides]

In APQR,
mZ4ZPQR =90° ... [Given]
Seg QS L hypotenuse PR ... [Given]
APQR ~ APSQ ~ AQSR ... (ii) [Theorem on
similarity of right
angled triangles]
APSQ ~ APQR ... [From (ii)]
PQ_ps ... [c.ss.t]

PR PQ
PQ*=PR x PS .. (iii)
Also, AQSR ~ APQR ... [From (ii)]
QR _ SR ... [c.s.s.t.]

PR QR
QR? = PR x SR .. (iv)

2
ﬁ\ﬁz - ﬁﬁigz ... [From (i), (iii) and (iv)]
PM* _ PS
MR* SR

(2) In AABC, m/ZBAC=90° seg DE 1 side AB, seg
DF 1 side AC, seg AD 1 side BC.
Prove : A(OAEDF) = VAE X EB x AF x FC )
(4 marks)

Proof :
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A In ADEB and AACB,
/DEB = £ ACB ... [Each is 90°]
E F £LDBE ~ £ABC ... [Common angle]
ADEB = AACB ... [By AA test of similarity]
DE _ DB
—_—= = ... lc.s.s.t.
B D ¢ AC AB [es.s.t]
In AADB, aAc = DExAB ... (i)
DB
£ ADB =90° ... |Gi
o , [Given] CD?x AC=AD xDBx PEXAB 1\ ritiplying
seg DE 1 side AB ... [Given] D (i) and (ii)]
DE? = AE x EB .. (1) B t
(1) [By property CD? x AC = AD x AB x DE |
of geometric mean]
In AADC, (4) In an equilateral AABC, the side BC is trisected
mzADC = 90° .. [Given] at D. Prove that 9AD? = 7AB>. (Hint : AE 1L BQO)
Seg DF 1 side AC ... [Given] (4 marks)
DF’ = AF x FC ... (i) [By property of Proof :

geometric mean]
Multiplying (i) and (ii), we get
DE’ x DF* = AE x EB x AF x FC

DE x DF = VAE XEB x AF X FC ... (iii)
In OAEDE,

m/ZEAF=m/ZAED=m/ZAFD=90° ...[Given]
m£EDF =90° ... [Remaining angle]

OAEDEF is a rectangle
A(OAEDF) = DE x DF

... [By definition]
... (iv) [Area of
rectangle = [ x b]

From (iii) and (iv), we get

| A(OAEDF) = VAEXEBX AF X FC |

(3) InAABC, LACB=90°,
seg CD L side AB,
seg DE 1 seg CB.
Show that: CD?x AC=AD x AB x DE (4 marks)

Proof :

C
E
A D B
In AACB,
£LACB =90°, ... [Given]
seg CD L hypotenuse AB,
CD?*=AD x DB ... (1) [By property of

geometric mean]

l_i

B—p—% C

Construction : AE 1 BC is drawn

In AAED,

mZAED = 90° ... [By construction]

AD?=AE?+DE? ... (i) [By Pythagoras theorem]

LABC=60° .. (ii) [Angle of an equilateral
triangle]

In AAEB,

m<ZAEB =90° ... [By construction]

£ ABE = 60° ... [B-E-C]

£BAE =30° ... [Remaining angle of a triangle]
AAEB is a 30° - 60° - 90° triangle

AE = % (AB) ... (iii) [Side opposite to 60°]

BE = % (AB) ... (iv) [Side opposite to 30°]

BD = % (BC) ... [Given]

BD = 1 (AB) ... (v)[Since, BC = AB, sides of
3 an equilateral triangle]

DE + BD =BE ... [B-D-E]



154

Master Key Mathematics 1I - Geometry (Std. X)

DE =BE-BD

DE = %AB - %AB ... [From (iv) and (v)]

3AB-2AB
6

DE = %(AB) .. (vi)

DE =

\/— 2 2
AD?= [73AB} + [lAB} ... [Substituting
(iii), (vi) in (i)]
AD*=3 AR + L AR
4 36

27AB?+ AB’
AD? = A+ AD
36
AD:_ 28AB?
36
AD?= Z AR
9
9AD? = 7AB?

(5) In AABC, LABC =135°.
Prove that: AC2= AB? + BC? + 4A(AABCQ).
Construction : Draw seg AD L side BC, such that
D-B-C. (4 marks)

Proof :

A

m ZABC + m ZABD = 180°
...(Angles forming linear pair)
135° + m ZABD = 180°
m ZABD = 180° — 135°

m ZABD =45° ..(1)

In AADB,
m £ADB =90° ...(Given)
m ZABD =45° ...[From (i)]
m ZBAD = 45° ...(ii) (Remaining angle)

In AABD,
Z/ABD = /BAD ...[From (i) and (ii)]
seg AD = seg DB ...(iii) (Converse of
isosceles triangle theorem))\

In AADB,
m ZADB =90° (Construction)
AB? = AD? + DB? ..(iv)

(By Pythagoras theorem)

In AADC,
m LADC =90°
AC?=AD?+DC? ...(By Pythagoras theorem)
AC2=AD?+ (DB + BC) ..(-D-B-Q)
AC?2=AD?+DB?+ 2 x DB x BC + BC?
AC?=AB?+BC?+2 x DB x BC ...[From (iv)]

AC2=AB2+BC2+2 x AD x BC
...(v) [From (iii)]

Area of triangle = % x base x height

...(Construction)

A (AABC) = % « BC x AD

4A (AABC) = 4 x % x BC x AD

...(Multiplying throughout by 4)
4A (AABC) =2 x AD x BC ..(vi)
| AC*= AB? + BC* + 4A(AABC) |

(6) In APQRis aright angled triangle, right angled
at Q such that QR = b and A(APQR) = a.

2a.b
If QN 1 PR, th how that QN = ————.
Q en show tha Q m
(4 marks)
Proof :
P
Q<
Area of triangle = % x base x height
A(APQR) = %x OR x PQ
a = %x b xPQ ...(Given)
22 - pQ (i)
b
Also,
A (APQR) = % x PR x QN
a = % x PR x QN ...(Given)
ON - 13_12 (i)
In APQR,
m ZPQR = 90° ...(Given)

PR? = PQ?+ QR? ...(By Pythagoras theorem)

PR = /PQ*+QR?

...(Taking square roots)



Challenging Questions 155
2
1
PR = [z_baj +b? ...[From (i) and given] AD?+ CD? + AB? + BC? = 2DM? + 2 AC
+ 2BM2 + %ACZ .. [Adding (i) and (ii)]
_ (422, AB? + BC2 + CD? + DA? = 2BM? + 2DM? + AC?
PR "
... (iit)
In ADMB,
PR — Vb +da® (i) . .
b seg MN is the median

...[From (ii) and (iii)]

2ab

N=-——2ab_
Q Vbt +4a®

(7) InOABCD is a quadrilateral. M is the midpoint
of diagonal AC and N is the midpoint of diagonal
BD. Prove that: AB>+ BC>+ CD* + DA*= AC* +
BD? + 4MN-2. (4 marks)

D

Given : OABCD is a quadrilateral.

M and N are the midpoints of diagonal
AC and BD respectively.

To prove : AB> + BC? + CD? + DA?
=AC? + BD? + 4MN?
Construction : Join seg DM and seg BM.
Proof :
In AADC,
seg DM is the median.
AD? + CD? = 2DM? + 2CM?
... [Apollonius theorem]

AD? + CD? = 2DM? + 2[%AC]Z

... [M is the midpoint of AC]
AD? + CD? = 2DM? + 2 x iACZ
AD? + CD? = 2DM? + %Ac2 .. ()
Similarly, in AABC seg BM is the median.
AB? + BC2 = 2BM?2 + %ACZ ... (ii)

BM? + DM? = 2MN? + 2BN?
... [Apollonius theorem]

BM? + DM? = 2MN? + 2| % BDJ?
... [N is the midpoint of BD]
BM2 + DM? = 2MNZ + 2 x iBDZ

BM2 + DM?2 = 2MN? + %BDZ

2BM2 + 2DM? = 4AMNZ + 2 x %BDZ
... [Multiplying by 2]
2BM2 + 2DM? = 4MN? + BD? .. (iv)

AB?+ BC? + CD? + DA? = (4MN? + BD?) + AC?
... [Substituting (iv) in (iii)]

AB?+BC? + CD? + DA*= AC* + BD* + 4MN? |

Co2

3. Circle

(1) From the end points of a diameter of circle
perpendiculars are drawn to a tangent of the
same circle. Show that their feet on the tangent
are equidistant from the centre of the circle.

(4 marks)

Given: (i) A circle with centre O.
(ii) Seg AB is the diameter of the circle.
(iii) Line ! is tangent to the circle at point C.
(iv) Seg AD 1 linel
(v) Seg BE 1 linel

To Prove : OD = OE

Construction : Draw seg OC

®
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Proof : mZ£IAB + m£ZBAE =90°
Seg AD 1 line ... [Given] ... [ Ray Al and ray AE bisects
Seg OC L line! ... [Radius is perpendicular £CAB and ZBAP respectively]
to the tangent] m/IAE=90° ...(i) [Angle addition property]

Seg BE L linel ... [Given] Similarly,
Seg AD || seg OC || seg BE ... [Perpendiculars mZIBE = 90° .. (ii)
drawrl‘l t;’ the Silmet}llme mZTAE + mZIBE = 90° + 90°

are parallel to each other] ... [Adding (i) and (ii)]

a‘grar]‘jséersal AB and DE, m/IAE + mZIBE = 180°

—~==== .. (i) [Property of three parallel ‘

OB CE lines and their transversals] LJAIBE is cyclic ‘ - [If opposite angles of a
But, AO = OB ... [Radii of the same circle] quadrilateral are supplementary
AO_4 ... (ii) then quadrilateral is cyclic]

OB
DC . . (3) In a right angled AABC, ZACB = 90°. A circle

CE 1 - [From (i) and (ii)] is inscribed in the triangle with radius r. a, b,
DC =CE ... (iii) c are the lengths of the sides BC, AC and AB

In AOCD and AOCE, respectively. Prove that 2r=a +b—-c. (4 marks)
seg OC = seg OC ... [Common side]

£0CD = £OCE ... [Eachis a right angle]
seg DC = seg CE .. [From (iii)]

AOCD = AOCE ... [By SAS test of
congruence]
seg OD = seg OE .. (c.s.ct)
OD = OE
(2) The bisectors of the angles A, B of AABC
intersects in I, the bisectors of the corresponding Proof :
?Xterlﬁr angles intersect in E. Prove tha;4|:|AI]z]i Let the centre of the inscribed circle be ‘O’
1s cyclic. marks Let AP=AQ=x ..(i) )| (The lengths of the two
Solution : ..y | tangent segments to a
CP=CR= " gent seg
C y (11) circle drawn from an
BR=BQ=z (i) ] external point are equal)
a+b-c =BC+AC-AB
a+b-c =CR+RB+AP+PC-(AQ+QB)
(B-R-C,A-P-C,A-Q-B)
a+b-c = y+z+x+y-(x+2z)
[From (i), (ii) and (iii)]
a+b-c =y+z+x+y-x-z
a+b-c =2y
Proof: Take point P and Q as show in fig. ~oa+b-c =2CP -(iv) [From (ii)]
In O PCRO

m/CAB + m/ZBAP = 180°
... [Linear pair axiom]

I mzcaB+ L mzBAP =1 x 180°
2 2 2

... [Multiplying throughout by% ]

»

m ZOPC =m ZORC =90°

...(Radius is perpendicular to tangent)
m /PCR = 90° ...(Given)
m Z/POR = 90° ...(Remaining angle)
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)

OPCRO is a rectangle ...(By definition)
CP =OR (V)

(Opposite sides of a rectangle)
a+b-c =20R ...[From (iv) and (v)]

If two consecutive angles of cyclic quadrilateral
are congruent, then prove that one pair of opposite
sides is congruent and other is parallel.
(4 marks)
Given : OABCD is a cyclic quadrilateral
£LABC = £BCD
To Prove : side DC = side AB, AD || BC

Construction : Draw seg AM and seg DN both
perpendicular to side BC.

Proof :

(5)

I £ABC = £ BCD ... (i) [Given]

£LABC + £ADC =180°... (i) [Opposite angles
of a cyclic quadrilateral
are supplementary]

... [From (i) and (ii)]

... [Interior angles test]

£BCD + £ADC = 180°
Side AD || side BC
In ADNC and AAMB,

seg DN = seg AM ... [Perpendicular distance
between two parallel lines]

£DNC = LAMB ... [Each is 90°]
£DCN = LABM ... [Given B-M-N-C]
ADNC = AAMB ... [By SAA test of congruence]

side DC = side AB\ .. [es.ct]

As shown in the adjoining figure, two circles
intersect each other in points A and B. Two
tangents touch these circles in points P, Q and R,
S as shown. Line AB intersects seg PQ in C and
seg RS in D. Show that C and D are midpoints
of seg PQ and seg RS respectively. (3 marks)

Given : Two circles intersect each other in points
A and B.

Line PQ and RS are the common tangents
and line CD is a common secant.

To Prove : C and D are midpoints of seg PQ
and seg RS.
A
) P c Q
A
B
< R D s >
\/
Proof :

Line CP is a tangent and line CD is a secant.

CP2=CAxCB .. (i)[Tangent secant segment
theorem]

Similarly, CQ*=CA x CB ... (i)
. CP?=CQ? ... [From (i) and (ii)]
CP=CQ ...[Taking square root on both sides]
.. [P-C-Q]
Line RD is a tangent and line CD is a secant
.. RD?*=DB x DA ... (iii) | [Tangent secant
Similarly, SD* = DB x DA ... (iv)

C is the midpoint of seg PQ

segment
theorem]
RD? = SD? ... [From (iii) and (iv)]
RD=SD ...[Taking square root on both sides]
D is the midpoint of seg RS ..[R-D-9]

(6) OABCD is a parallelogram. A circle passing
through D, A, B cuts BC in P. Prove that DC = DP.

(3 marks)
Given : ABCD is a parallelogram .
Prove : DC = DP
C
D
A
Proof :
OABPD is a cyclic quadrilateral.
[By definition]

£BAD = £DPC ...(i)[Exteriorangleofacyclic
quadrilateral equals to the interior
opposite angle]
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OABCD is a parallelogram ... [Given]
£LBAD = 2DCB ... [Opposite angles of a
parallelogram are equal]
ZBAD = £DCP ... (ii) [C- P - B]

In ADCP,
£DPC = 2£DCP ... [From (i) and (ii)]
DC =DP ... [Converse of isosceles

triangle theorem]

(7)  In a cyclic quadrilateral ABCD, the bisectors of
opposite angles A and C meet the circle at P and
Q respectively. Prove that PQ is a diameter of the
circle. (4 marks)
Given : OABCD is a cyclic quadrilateral.

Ray AP and ray CQ bisect ZBAD and
£BCD

To Prove : seg PQ is a diameter of the circle.

Proof :
Z/DAP = /BAP ... (.- ray AP bisects ZDAB)
Letm ZDAP =m £ZBAP = x° ..(1)
/DCQ = /BCQ ... (.- ray CQ bisects ZDCB)
Let, m ZDCQ =m £ZBCQ =y° ..(ii)
OABCD is cyclic ...(Given)

m ZDAB + m ZDCB = 180°

(Opposite angles of a cyclic quadrilateral

are supplementary)

mZDAP+m ZBAP + ZDCQ +m £ZBCQ =180°
...(Angle addition property)

x+x+y+y=180° ...[From (i) and (ii)]

2x+2y=180°  ..(iii)

m/DAP = % m (arc DP)

...(Inscribed angle theorem)

x = %m(arc DP)  ..[From (i)]
m (arcDP) = 2x° ..(iv)
m/DCQ = % m (arc DQ)

...(Inscribed angle theorem)

%m (arcDQ) ..[From (ii)]

<
I

m (arc DQ)

2y° (V)

m (arc DP) + m (arc DQ) = 2x + 2y
..[Adding (iv) and (v)]
m (arc PDQ) = 180°
...[Arc addition property and from (iii)]

Arc PDQ is a semicircle

‘ seg PQ is a diameter of the circle. ‘

(8) In AABC, LA is an obtuse angle, P is the

cirumcentre of AABC.
Prove that ZPBC = £A -90° (4 marks)
Given : P is centre of the circle.

To Prove : £ZPBC=2A-90°

Construction : Extend seg BP to intersect the circle
at point D, B-P - D. Join seg AD.

A B
Proof :

Seg BD is the diameter
/BAD =90° ... (1) [Angles inscribed in a
semicircle]
£DBC = £DAC ... [Angles inscribed in a
same arc are congruent]
£LPBC = £DAC ... (ii) [B-P- D]
Now, £BAC=£BAD + £DAC ...[Angle addition
property]
LA =90°+ LPBC ... [From (i) and (ii)]

LA -90°= £PBC

LPBC= LA -90°

(10) Two circles with centre O and P intersect each
other in point C and D. Chord AB of the circle
with centre O touches the circle with centre P in
point E. Prove that ZADE + ZBCE = 180°

(4 marks)

Construction : Draw seg CD.

D

/C

A
\ 4
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Proof : A
In ABCE,
LCBE + £CEB + £BCE =180° ... (i) [Sum of 100°

measures of angles of a triangle is 180°]
OABCD is a cyclic quadrilateral, ZCBE is its
exterior angle.
£/ CBE = £ADC ... (ii) [Exterior angle of a
cyclic quadrilaterals equals
to interior opposite angle]

LCED = £EDC ... (iii) [Angles in alternate
segments]

LADC+ £LEDC+ £BCE=180° ...[Substituting
(ii) and (iii) in (i)]
... [Angle addition
property]

\ / ADE + 2 BCE = 180°

4. Geometric Constructions

(1) Draw a AABC withside BC=6cm, ZB=45° and
£A =100° then construct a triangle whose sides

are 4 times the corresponding sides of AABC.
7 (4 marks)
Solution :
Analysis :
In AABC,
mZA =100° ... [Given]
m/B =45°
m£C = 35° (Remaining angles of a triangle)
(Analytical Figures)
A
100°
P

\/

N

APBQ is the required triangle similar to the given
AABC.

(2) Draw a AABC, right angled at B such that
AB = 3 cm and BC = 4 cm. Now, construct a
triangle similar to AABC, each of whose sides is
% times the corresponding sides of AABC.

(4 marks)
Solution :
(Analytical Figure)

A

P

A

3 cm

“B 4 cm C R g
B;
B;
B;
By \¢x

®
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A
P T
A
3 cm
P ] ° ° = M >
B 4 cm C R
B;
B;
B3
B; %
B5
B6 X &
BN\,
(4) ALTR ~ AHYD. Construct AHYD, where
APBR is the required triangle similar to the given HY=72cm, YD =6 cm, LY =40° and % = %
AABC. and construct ALTR. (4 marks)
(3) AAMT - AAHE, In AAMT, MA = 6.3 cm, Solution :
LMAT = 1200, AT = 4.9 cm and %= %, ALTR ~ AHYD
construct AAHE. (4 marks) LT TR _ LR _5 ... (i) (c.s.s.t)
. HY YD HD 6
Solution :
LT =2Y = 40° (c.a.s.t.)
LT _ 5 .
—_ == From (i
T oY 6 [ ()]
\E LT _5
4.9 cm 7.2 6
LT~ Z2x5 _ 36
6 6
> LT=6cm
TR 5 .
—_— == From (i
D 6 [ ()]
TR _5
6 6
TR = 2%6 _ 30
6 6
TR=5cm

Information for constructing ALTR is complete.

(Given triangle)
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&
A%
40°
Y 6 cm D™
(Required triangle)
L
%
(6) Draw acircle with centre A and radius 4 cm. Draw
40° tangent segments PQ and PR from an external
< > point P such that PQ = PR =3 cm. (4 marks)
Tl 5cm IR

(5) Draw a circle with centre O and radius 3.5 cm.
Draw tangents PA and PB to the circle, from
a point P outside the circle, at points A and B

respectively. ZAPB = 80°. (4 marks)
Solution :
In OOAPB, 4P =80° ... [Given]

LOAP = LOBP =90° [Tangent perpendicularity
theorem]

£AOB =100 [Remaining angle of ]

Analytical figure :

Solution :

In AAPQ, £ZAQP =90° [Tangent theorem]

AP? = AQ? + PQ? [Pythagoras theorem]

AP? =42+ 32
=16+9
AP? =25
AP =5cm
A
X Q
cm
.
A N P
¥ R
 /




162 Master Key Mathematics 1I - Geometry (Std. X)
_ : S(x,, y,) be four points which divide seg AB into
5. Co-ordinate Geometry o e ot
(1) If A(-14,10) and B (6, -2) find the coordinates of BP=PQ=QR=RS=AS .. (@)
the points which divides seg AB into four equal BS=BP + PQ + QR + RS [B-P-Q-R-S]
parts. (4 marks) BS = BP + BP +BP + BP ... [From ()]
Solution : BS = 4BP
A P o) R B BS = 4AS [From (i)]
(_14/ 10) (xy ]/1) (xz/ ]/2) (xar ]/3) (6/ _2) B_S _ é
Let points P(x,, v,), Q(x,, y,) and R(x,, y,) be three AS' 1 o ‘ ‘
points which divide seg AB into four equal parts. Point S divides seg BA in the ratio 4 : 1.
AP:PQ:QR:RB ...(i) iem:n=4:1
AQ = AP + PQ = AP + AP = 2AP .. (ii) By section formula,
[A-P-Q and From (i)] N _ 4x20+1%x0 . 4x10+1%20
BQ=BR +RQ=AP + AP =2 AP ... (iif) ! 4+1 T 4+1
[B-R-Q and From (i)] x = 80. _ 40+20_ 60
. 4 57 Yom 75 T 5
AQ=BQ [From (ii) and (iii)]
Q is midpoint of seg AB x, = 16; y, =12
—14+6 10+ (=2
x,= 228,y - % S(16, 12)
[Midpoint formula] Q is midpoint of seg BS.
_ =8 _8 0+16 20412 g g
X, = 5 Y, = > X, = > v, = > [Midpoint formula]
x2:_4; y2:4 x:&; —2
Q=(-449 2 "
’ x,=8; y,=16
P is midpoint of seg AQ. [From (i)]
-Q(S, 16)
x = —-14-4. _10+4 [Midpoint formula]
! 2 N2 P is midpoint of seg BQ.
x =18, o, 14 v - 08, 20+16
2 2 o2
X ==9; =7 x =8, _ 36
b2’ nTo
P=(-9,7
x, =4 y, =18
R is midpoint of seg BQ. F i
p g BQ [From (i)] P, 18)
x = —4+6, = 4+(=2) [Midpoint formula]
3 2 73 2 R is midpoint of seg QS.
_ 2. _2 8+16 16 +12
X3 7 ’ ]/3 7 X, = T; L= T
x,=1; y,=1 24 28
: "’ TR kTh
x, =12; y,=14
(2) If A(20, 10? and B (0, 20).are end poi1.1ts of a seg
AB then find the coordinates of points which
divide seg AB into 5 congruent parts. (4 marks) Point P(4, 18), Q(8, 16), R(12, 14) and S(16, 12)
Solution : divides seg AB into five equal parts.
1% f) (Q Ii é ;A, (3) Find the coordinates of the circumcentre and
0,200 (x,y)  (y) (y)  (x,y) (20, 10) the radius of the circumcircle of AABC if A(2, 3),

Let points P(x,, y,), Qlx,, y,) and R(x,, y,) and

»

B4, -1) and C(5, 2).

Solution :

(4 marks)
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Let point P(h, k) be the circumcentre of AABC.

. PA=PB=PC ... (i) [Radii of a circle]
PA =PB ... [From (i)]
Using distance formula,

Jh=2+(k-3)" = J(h—4) +(k+1)
Squaring both sides
(h=2P+(k-=3P=Mh-4>2+(k+1)

S P—4h+4+ K -6k+9=m-8h+16+K>+2k+1

. —4h-6k+13=-8h+2k+17

. —4h+8h-6k-2k=17-13

4h -8k =4
h-2k=1 ... (i)
PA =PC [From (i)]

Using distance formula,
(h=2+(k=-3=(Mh-5+(k-2)
s W —4h+4+K-6k+9=h"-10h+25+k* -4k + 4
o —4h -6k +13 =-10h — 4k + 29
. —4h +10h — 6k + 4k =29 -13

6h—-2k=16 ... (iii)
Subtracting equation (ii) from equation (iii)
6h -2k =16
- h-2k=1
G 6 6
5h =15
h=3
Substituting & = 3 in equation (ii)
3-2k=1
 =2k=1-3
. _2k=-2
k=1

P(3, 1) is the centre of the circle.

Radius PA = /(2-3)*+(3-1)
[Distance formula]

(-1)"+(2)°
V1+4
Radius PA = /5 unit

(4) Point M(-3, 7) and N(-1, 6) divides segment AB
into three equal parts. Find the coordinates of

point A and point B. (4 marks)

Solution :

A M N B
(xy, ) (-3,7) (-1,6) (1)

Let A(x,, y,), and B(x,, v,)

Points M and N divides seg AB into three equal
parts.

AM = MN = NB . (1)
AM = MN
Point M is midpoint of seg AN.
-3= 6+CEh and 7 = %+6
2 2

[Midpoint formula]
. —6=x-land14=y, +6
x,=-6+landy, =14-6

x,=-5 y,=8
MN = NB ... [From (i)]
Point N is midpoint of seg MB.

o-1= _3; X ; 6= 7+, [Midpoint formula]

L —2=-3+x,;12=7+y,

. =2+43=x, ;12-7=y,
x,=1 ;Y,=5b

(5) Segment AB is divided into four equal parts by
points P, Q and R such that A-P-Q-R-B.If
P(12,9) and R(0, 11), then find the coordinates of

point A, Q and B. (4 marks)
Solution :
A P Q R B
(xy, y1) (12,9) (xy 1) (0,11) (x5 y)
AP =PQ=QR=RB .. (4)
Let A(x,, v,), Q(x,, v,) and B(x,, v,)
Q is midpoint of seg PR. [From (i)]
X, = % ;Y= % [Midpoint formula]
12 . 20
weg Bt
xX,=6; y,=10
Q(6, 10)
P is midpoint of seg AQ. [From (i)]
X, +X,

:12and% =9
6+x =24andy, +10=18

x,=24-6andy, =18-10

x,=18andy, =8

®
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R is midpoint of seg BQ. [From (i)]
X, + X,
2

x,+6=0x2andy,+10=11x2
x,=0-6andy,=22-10

+
=0and%=11

x,=-6andy,=12

(6) If (-7, 6), (8,5) and (2, -2) are the midpoints of
the sides of a triangle. Find the coordinates of its
centroid. (4 marks)

Solution :

(xy, 11)

(7,6)

B
(xzr yz) M (xsr y%)

Let A(x,, v,), B(x,, y,) and C(x,, y,) be three vertices
of AABC.

L (-7, 6) is midpoint of seg AB.
M (8, 5) is midpoint of seg BC.
N (2, -2) is midpoint of seg AC.
Let G(x, y) be centroid of AABC.

L is midpoint of seg AB.
+ +
x12x2 =—7a1‘1d yl yZ :6
[Midpoint formula]
x,+x,=-l4andy, +y, =12 . (1)
M is midpoint of seg BC.
X, T X5 =8 and Yo+, =5
[Midpoint formula]
x,+x,=16and y, +y, =10 ... (ii)
N is midpoint of seg AC.
Xt X =2 and Yi+Ys -2
[Midpoint formula]
x,tx,=4andy, +y,=-4 .. (ii1)

Adding (i), (ii) and (iii)
2x, +2x, + 2x, =6 and 2y, + 2y, + 2y, =18

x,tx,+x,=3andy, +y, +y,=9 o (iv)
G is centroid of AABC
‘e x1+3;2+x3 and y - y1+y32+y3

[Centroid formula]

3 9
x=Zandy==
3 73
x=1landy=3

6. Trigonometry

(1) If 1+ x? sin 6 =x, prove that

tan?0 + co?0 =22 + L (3 marks)
x
Proof:
V1+x* sinf =x ... [Given]
sinf= — X .. (4)
V1+x®
sin%0 + cos?0 =1 ... (Identity)
2
X cos=1 ... [From (i)]
x
2
cos® = 1- -2 5
1+x
2 2
cos0 = 1+x”—x° —zx
1+x
1 .
cos?0 = . (i
1+x° (@)
tan’0 = sin%0 + cos?0
2
= X . 1 From (i) and (ii
Gax) " iy [From (@ and ()
2
= X x(1+x?)
(1+x%)
tan’0 = x? ... (iii)
cot’0 = 12
tan“ 0
cot’®0 = lz ... (iv) [From (iii)]
x

tan?0 + cot?0 = x> + L [Adding (iif) and (iv)]
X

tan?0 + cot?0 = a2 + lz

X

(2) Prove: tam® L cotd _ g 43004 coto
1-cotd 1-—tanb

(4 marks)
Proof :

LHS. = tan© N cot0

1-cot6 1-tan©
_|sin® . (_cosb +{c956+(1_sineﬂ
cos0 sin® sin® cos9
_ [sine +(sin@—cos@ﬂ
cos 0 sin 6

N {cose +(cose—sineﬂ
sin 6 cos 6
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Solution :
_ [sine y sin 0 } B
cos®  (sin®—cosh)
" [COSG y cosH } 28.5
sind (cosf—sin6) o
_ sin’ 0 N cos’ 0 GH F30 D
cos0(sinB—cosB) sinBx(—1)(sinb —cos0) 15
S m
B sin’ 0 B cos’0 1.5m
~ cosO(sin®—cosB)  sinO(sin0 - cos0) Al rE " ¢
sin’@ —cos’ 0 o1 .
= AB = Buil f heigh
sin 0.cos6(sin 6 — cos 0) = Building of height 30 m
CD = First position of boy of height 1.5m
_ (sinB—cosB)(sin”6 +sinOcos B + cos’ 6) EF =S d vosition of b
(sin® — cos0)sinO.cos O ccond posttion ot boy,
. . ) Let the distance travelled be x m.
_ sin"0+sinBcosB+cos” O
sin6.cos6 CD = EF = AG
_ _sin’® _ sinBcos® _  _ cos’® EF=AG=15m
sin0.cos® sinBcosO sin6.cosO BG=AB-AG ...[A-G-B]
_ sin® 4, cosf BG=30-15m=285m
cos sin® In ABGF, ZBGF = 90°
L.H.S. = tan6 + 1 + cotb tan 60° — BG [Definition]
R.H.S. =1 + tanb + cot6 GF
J3- 285
L.H.S.=RH.S. =Gr
. GF- 285 _ 285x43
(3) Prove: NE) 33
sin®0 — cos®0 = (sin?0 — cos?0) (1 — 2sin?0 cos?0) _
(3 marks) GF=95+3m Q)
In ABGD, £BGD = 90°
Proof :
L.H.S. = sin®0 — cos®0 tan 30° = BS
= (sin*0)? — (cos*0)? eb
1 285
= (sin*0 — c0s*0) (sin*0 + c0s*0) J3 0 GD
_ 1020)2 _ 201)27 o34 4
= [(sin?0)? — (cos?0)?] [sin*0 + cos*0] GD = 2853 m ()
— (ain2 2 f20 2 s 4
= (sin%0 + c0s?0) (sin%0 — cos?0) [sin0 AC = GD, GF = AE . (i)

+ 2sin%0 cos?0 + cos*0 — 2s5in%0 cos?0]
= 1(sin?0 — cos?0) [(sin?0 + c0s?0)?

— 25in%0 cos?0]

[ sin?A + cos?A = 1]
= (sin?0 — c0s?0) (1% — 2sin?0 cos?0)
L.H.S. = (sin*0 — cos?0) (1 — 2sin?%0 cos?0)
R.H.S. = (sin?0 — co0s?0) (1 — 2sin?%0 cos?0)

: |LHS.=RHS.|

(4) A1.5mtall boy is standing at some distance from
a 30 m tall building. The angle of elevation from
his eyes to the top of the building increases from
30° to 60° as he walks towards the building. Find
the distance he walked towards the building.

(4 marks)

AC=285+3,AE=953

[From (i), (ii) and (iii)]
AC = AE + CE [A-E-C]
28543 =x+9.53

x=2853-953

x=19 \/§ m
Distance he walked towards the building
is 19 \/5 m.
(4) Prove:
(sin A + cosec A)? + (cosA + sec A)’=7 + tan? A
+ cot? A. (4 marks)

Proof:
L.H.S. = (sin A + cosec A)? + (cosA + sec A)>
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=sin?* A + 2sin A . cosec A + cosec? A
+ cos? A + 2cos A sec A + sec’A

=sin? A + cos®> A + 2sin A +2cos A

SinA
+ cosec’A + sec’A

CcosA
=1+2+2+(1+cot?A) + (1 +tan?A)
[ sin%0 + cos?0 = 1,
cosec?0 =1 + cot?0,
sec’0 =1 + tan?0]
=5+1+cot?’A+ 1+ tan’A
L.H.S.= 7 + cot?A + tan’A
R.H.S.= 7 + tan?A + cot?’A
L.H.S.=R.H.S.

(sin A + cosec A)? + (cosA + sec A)?
=7+ tan® A + cot? A.

(5) Prove that:
1-—sinOcos0 sin’0 — cos’0
cosO(secO — cosecd) sin’0 + cos’0

=sin0
(4 marks)

Proof :

o 20 2
LS. — 1-sin6cosO sin“ 0 —cos” 0

cosB(secH — cosech) sin’0+ cos’ O

- 1-sinfBcosO
cose( 1__ _1 )
cos® sinB

(sin® + cos 0)(sin B — cos 0)

(sin® + cos 0)(sin”0 — sin O cos O + cos” )

(1-sinbcos®)  (sinb-cosb)
Cose(sine— cose) (1-sin®.cos0)
sin6.cos 6

[ sin?A + cos?A = 1]
_ 1
~ (sin6—cos0)
sin®
L.H.S. = sin6
R.H.S. =sin6

L.H.S. = R.H.S.

x (sin® — cosO)

(6) Prove that:
tanA + tanA

=2 A 4 k
secA—-1 secA+1 cosec (4 marks)
Proof :
LHS. — _tanA . tanA
secA-1 secA+1
1 1
= +
tanA [secA -1 secA+ J

— tanA secA +1+secA -1
B (secA —1)(secA +1)

2secA
= tanA x (sec’A -1)
= tanA x 2se(2:A [ 1+ tan?0 = sec?0,
tan"A . tan?0 = sec?0 — 1]

=2secA + tanA
_ 2 . sinA
 cosA  cosA
_ 2, cosA

cosA  sinA
_ 2
 sinA

L.H.S. = 2cosec A
R.H.S. = 2cosec A
L.H.S.=R.H.S.

(7)  From the top of a light house, 80 metres high,
two ships on the same side of light house are
observed. The angles of depression of the ships
as seen from the light house are found to be of
45° and 30°. Find the distance between the two
ships. (Assume that the two ships and the bottom

of the lighthouse are in a line) (4 marks)
Solution :
E

A 300 >
45°
457 309

-
B C D

In the above figure, AB represents lighthouse of
height 80 m. D and C are positions of two ships.

£LEAD and £EAC are angles of depression.
LEAD =30° and £EAC =45° [Given]

£ ADB =30°and £ZACB =45° ... ()
[Alternate angles]

In AABD, 4B =90°

tan 2 ADB = AB [Definition]
BD
o_ 80 .
tan 30° = — From (i
BD [ ()]
1 _ 80
V3 BD
BD =803 m ... (ii)
In AABC, LABC =90°
tan ~ACB = AB [Definition]
BC
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tan 45° = 80 sin9=1- %
%0 BC 3
-5 Sin20 — _3;1 . % ... (ii)
BC=80m ... (iii) ) 1 ] B
sin%0 — cos?0 = = - = [From (i) and (ii)]
BD =BC+ CD [B-C-D] 3 3
80 \/_ =80+ CD sin%0 — cos?0 = l
3
CD =803 —80

CD=80(+/3 -1)m

The distance between the two ships is

80(~/3 —=1) m.

(8) Ifacosb+bsinO=mand asinO-b cosb =n, then

prove that a> + b> = m? + n? (4 marks)
Proof :

m = acosd + b sinf ... [Given]

m?= (a cosO + b sinf )
m?= a® cos?0 + 2ab cosb sinb + b? sin%0
m?= a® cos?0 + 2ab sind cosO + b?sin®0 ... (i)
n = asinf —b sin6
n? = (a sind - b cosh)?
n? = a®sin®0 — 2ab sind cosO + b? cos?0 ... (ii)
m?+ n? = a cos?0 + 2ab sinb cosb + b? sin%0
+ a2 sin%0 — 2ab sin® cosd + b? cos?0
m?+ n? = a’ sin0 + a? cos?0 + b? sin0
+ b2 cos?0
m2+ n? = a%(sin?0 + c0s?0) + b*(sin?0 + cos?0)

(. sin?A + cos?A = 1]

‘m2+n2=a2+b2‘

9 If \/5 tan0 = 3 sin0, find the value of sin?0 — cos?0,

where 0 # 0. (4 marks)
Solution :
\/§ tan6 = 3 sin®
tan 0 _ 3
sind /3
sin O . ginf = J3x3
cos J3
sin O 1 _ \/5
cosO  sin®
1 NE)
cos0
1
cosh = —
J3
1 .
cos’0 = = ¢
3 @)
sin%0 + cos?0 = 1 ... [From (ii)]

(10) Prove that:

(1+ 12 j(1+ 12 ) = 1
tan’A cot’A sin’A —sin’A

(4 marks)
Proof ::
LHS. = (1+ 1 ) (1+ L )

tan’A cot’A
= (1 + cot?A) (1 + tanA)
= cosec?A . sec’A
_ 1

sin®A.cos’A

= 1 [, sin?A + cos?A =1

.2 1a2
sinA(1—-sin’A) . cos?A =1 —sin?A]

1
LHS. = —————
sin’A —sin*A
sin“A —sin“A
~ |LHS.=RHS.|

7. Mensuration

(1) A tin maker converts a cubical metallic box into
10 cylindrical tins. Side of the cube is 50 cm and
radius of the cylinder is 7 cm. Find the height of
each cylinder so made if the wastage incurred

was 12%. (n = 22 ) (4 marks)
Solution : 7
Total surface area of cube = 6/> (Formula)
= 6 x50 x50
= 15000 cm?
Wastage incurred = 12% of 15000
- 12 . 15000
100
= 1800 cm?
Area of metal sheet
used to make 10
cylindrical tins = 15000 — 1800
= 13,200 cm?
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Area of metal sheet Total surface area of a tin
used to make 1 =2(60 +40) x 20 + 60 x 40
cylindrical tin = % =1,320 cm? — 2 x 100 x 20 + 2400
Area of metal sheet = Total surface area = 4000 + 2400
required to make 1 of a cylinder Total surface area of a tin = 6400 cm? ... (2)
cylindrical tin Number of tins can be made
Total surface area = 1,320 B Area of metallic sheet
of a cylinder Total surface area of open tin
2nr (r + h) = 1,320 800 x 400
2x 22 x7x(@7+h) = 1,320 6400
- h7 _ 1320 Number of tins can be made = 50
h _ 334_ ~ (4) Plastic drum of cylindrical shape is made by
melting spherical solid plastic balls of radius
= 23cm 1 cm. Find the number of balls required to make
Height of each cylinder = 23 cm a drum of thickness 2 cm, height 90 cm and outer
radius 30 cm. (4 marks)
(2) The three faces, A, B, C having a common vertex Solution :
of a cuboid have areas 450 cm? 600 cm? and :
300 cm? respectively. Find the volume of the For drum, thickness =2 cm
cuboid. (4 marks) Inner radius (ri) = outer radius (r,) - 2
Solution : r,=30-2=28 cm
B Area of surface A = 450 cm? Inner height (7)) = Outer height (1 ) -2
oo I x h =450 cm? .. (1) h, = 90-2=88cm
h A C|  Area of surface B = 600 cm? Volume of plastic (V,) = Volume of — Volume of
;o Ixb=600cm? . (2) required for outer inner
I Area of surface C = 300 cm? cylindrical drum cylinder cylinder
" bxh=300cm? . (3) = myhy =,
Multiplying (1), (2) and (3), = 307 90 28 x 8]
Exbxh = 600 x 450 x 300 = 7[900 x 90 — 784 x 88]
Pxb2xh? = 300 x 2 x 450 x 300 = 1'[[81,000 - 68,992]
= 300 x 900 x 300 \A = 12008n cin3 e
Pxb?x I =300 x 300 x 30 x 30 Volume of one plastic ball (V,) = 3 3
Ixbxh =300x30 [Taking square roots] = % xmx1°
— 3
Ixbxh = 9090 cm ... (4) V) _ 4 L@
Volume of cuboid =1 x b x h 3
Number of plastic
Volume of cuboid = 9000 cm? balls required to A
(3) Oil tins of cuboidal shape are made from a make the drum V2
metallic sheet with length 8 m and breadth 4 m. - 1291—08[' [From (1)and (2)]
Each tin has dimensions 60 x 40 x 20 in cm and 3
is open from the top. Find the number of such 3
tins that can be made? (4 marks) = 12008 x 4
Solution : = 3002 x 3
Area of metallic sheet =8 m x4 m = 9006

Area of metallic sheet = 800 cm x 400 cm ...(1)

Total surface areaof atin=2(l+b) xh+1xb

Number of plastic balls required to make
the cylindrical drum is 9006.
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(5) Water drips from a tap at the rate of 4 drops in For cone height = I
every 3 seconds. Volume of one drop of 0.4 cm®. For hemisphere height (h) = r (1)
If drl'pped water is c.ollected' in a cylinder ve-ssel Volume of cone = Volume of hemisphere
of height 7 cm and diameter is 8 cm. In what time (Given)
vessel be completely filled? What is the volume 1, > tven
of water collected? How many such vessels will 3 mrhy - 3 i
be completely filled in 3 hours in 40 minutes? 1 5
= nrh = £qurtxr
(4 marks) 3 1 3
Solution:: Lovsn = 2arxh, [From (2)]
Volume of water collected 3 3
= Volume of cylindrical vessel h - 202x 2x Lz
_ h, 3 1 nr
h
= 2 x4 x4x7 L = 2
7 h, 1

Volume of water collected (V1) =352 cm?®
Volume of 1 drop of water = 0.4 cm?®

Volume of 4 drops of water =4 x 0.4 =1.6 cm®
4 drops drips in 3 seconds

Volume of water dripped in 3 seconds =1.6 cm?

Volume of water dripped in 1 seconds (V)

- 16 cm?®
Volume of time required v
to fill the cylindrical vessel = —*
2
—352+ L6
3
=352 x 2 x 10
16
= 660 seconds
= 11 minutes

3 hours and 40 minutes = (3 x 60 + 40) min

= 220 min.
Number of vessels
that can be completely = 220
filled 1

=20

20 vessels can be filled in 3 hours and
40 minutes.

(6) A cone and a hemisphere have equal bases and
equal volumes. Find the ratio of their heights.
(3 marks)
Solution :
As cone and hemisphere have equal bases and
they have equal radii.

Let the radius of each be r

Ratio of heights of cone and hemisphere
=2:1.

(7) A sphere and a cube have the same surface area.
Show that the ratio of the volume of the sphere

to that of cube is /6 : /T . (4 marks)
Solution :

Surface area of sphere = 4nr? .. (1)

Surface area of cube = 6 I ..(2)

Surface area of sphere = Surface area of cube

(Given)
4nr? = 6P [From (1) and (2)]
roo_ 6
I? 4n
% = % ... [Taking square roots]
Q - V6 x+/6 x /6
! 2X2X2X~T X T X1
r 6J6
r - .. (3
I 8m/m )
Volume of sphere = %nﬁ
Volume of cube = P
Volume of sphere  _  4n°
Volume of cube 3xI’
_ 4 3J6
= 3 X T X oy
[From (3)]
_ e
- n

Ratio of volume of sphere and cube is

J6:m.
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(8) % 5 coins were made by melting a solid cuboidal

block of metal with dimensions 16 x 11 x 10 in cm.

How many coins of thickness 2 mm and diameter

2 cm can be made. (n = %) (3 marks)
Solution :

For cylindrical coin,

height (h) =2 mm = % cm

Diameter =2 cm .. Radius (r) =1 cm
For cuboidal block,
[,=16 cm, b, =11 cm and i, =10 cm
Number of coins can be made
_ Volume of cuboid
Volume of a coin
[, xb xh,
nr’h
_ 16x11x10

2 pPx 2
7 10
_ 7x16x11x10x10

B 222

Number of coins made = 2800

(9) If the radius of a sphere is doubled, what will be
the ratio of its surface area and volume as to that
of the first sphere? (4 marks)

Solution :
Let r, be the radius of first sphere

and r, be the radius of second sphere.

Q:ZXQ

... (1) [Given]

Let S, and S, be the surface areas of first and

second sphere.
S =dnr?
S, =4mr)?
S, =4nx (2r )7

" 82:4rc><4><r12

S, =4x 4an2
G =4xS,
5y

S

1

- (2)

[From (2)]

Let V, and V, be the volumes of first and second

sphere respectively.

" V1:§nrl3
Vz‘%“”f
.wzgﬂ%y
" V2=é><rc><8><r13
" V2:8X§nr13
L V,=8xV,
V.
V

1

.. (3)

[From (1)]

[From (3)]

ratio of volume is 8 : 1.

Ratio of surface area is 4 : 1 and the
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Model Activity Sheet — 1

Time : 2 Hrs. Marks : 40

Q.1. (A) Solve the following questions. (Any 4)

" In the adjoining figure, line [ Il line m and line # is the transversal.

a Z.a=100°. Find measure of Zc

> 1

b Cd
c
Write the converse of the statement. 'The diagonals of a rectangle are congruent'. Is the converse
statement true?

N

A

X 'APQR = AXYZ. [Hypotenuse side test]'

P

With respect to adjoining figure

Is the above statement true? If no, then correct it.
Q t RY t Zz

"Two pairs of sides of which of the following quadrilaterals are equal?

Kite, Isosceles trapezium, Rectangle.

Aline is parallel to X axis is at a distance of 4 units from X- axis. Write possible equations for this
line.

Find tan@ if sinf = % and 5 x cosf = 3.
Q.1. (B) Solve the following: (Any 2)

Total surface area of a cuboid is 400 cm. Height of the cuboid is 20 cm. Find the perimeter of the
base of the cuboid.

Draw an equilateral A ABC with side measuring 5 cm. Find its incentre.

In APQR, 2P =40° 4R = 4P +10°. State the longest side of A POR giving reason.
Q.2. (A) Choose the correct alternative:

Out of the dates given below which date constitutes a pythagorean triplet?

(A) 15/08/17 (B) 16/08/17 (C) 3/5/17 (D) 4/9/15
sin 35 x cos 55 = ........c.cuue.

(A) Not possible to find (B) tan 55 (C) cot35 D) 1

IfA= 72 n_G — w the A in the formula is .............
360 2

(A) Lengthofanarc (B) Area of circle (C)  Area of sector (D) Area of a segment

Slope of a line parallel to X axis is

A) 1 B) 0 (C©) Not defined (D) None of the above.

(B) Solve the following: (Any 2)
A circle with centre 'O’ and radius 12 cm has a chord AB. £ZAOB = 30°. Find A(AAOB).

»

@

@

)

@)

\_—————————————————————————————————————————————————_
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(2) A p Using the information in the adjoining figure, prove AABC ~ APQR.
C— B  R=—7—Q
@) S R In the adjoining figure, ray PQ touches the circle at point Q. Line PRS is a
P secant, If PQ = 12, PR = 8 then find PS and RS
g Q

Q.3. (A) Complete the following activities: (Any 2) 4)

(1) A Using the information in the given diagram, complete the following
activity.
63
B [~

In AABC, LA+ £B+2C=[]
(A= 1-[_T=0_]
AABCis ... — e — s triangle.

Applying ............. theorem

AB= % x AC

AC=[__Junit.

In AABC, ray BD bisects ZABC, A-D - C, Side DE Il Side BC.

) A
A - E - B. then prove that
E 2 AB:BC=AE:EB
B C

Proof: In AABC, ray BD bisects 2B

AB AD
7~ oc e (1) [Angle bisector property]
In AABC, Side DE Il Side BC
AE AD
7~ oc e (2) [By Basic Proportionality theorem]
% = % .... From (1) and (2)
3) P In the adjoining figure, A is the centre of the circle. Point D is in the

‘ exterior of the circle. Line DP and Line DQ are tangents at points P and
r D Q respectively. Prove that DP = DQ.

Q
Proof:
In APAD and AQAD
Seg PA = Seg[__| [Radii of the same circle]

’——————————————————————————————————————————————————-
\-—————————————————————————————————————————————————_

»
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Seg AD = Seg AD [ 1]
LAPD=/AQD=[_] [ Tangent Theorem]

APAD = AQAD [] |1
Seg DP = Seg DQ [ 1]

Q.3 (B) Solve the following questions: (Any 2)
Draw a circle with centre P and radius 3.5 cm. Take a point A on it. Draw a tangent at point A.

Find the coordinates of centroid of a triangle whose vertices are (3, -5), (4, 3), (11, —4).

=2, then show that tan?0 + 1

=2.
tan tan’ 0

If tan6 +

Q.4. Solve the following questions: (Any 3)

A person is standing at a distance of 80 m from a church looking at its top. The angle of elevation
is of 45°. Find the height of the church.

In the adjoining figure, seg AB is a chord of a circle with centre P.
If PA =8 cm and distance of the chord from the centre P is 4 cm. Find the area
A ‘m B of the shaded portion.
A

AABC ~ APQR, in AABC, AB=5.4cm, BC=4.2 cm, AC=6.0 cm, AB : PQ=3: 2. Construct AABC
and APQR

Prove that, the sum of the squares of the diagonals of a rhombus is equal to the sum of the squares of the

sides.

Q.5. Solve the following questions: (Any 1)

M Seg MN is a chord of a circle with centre O. MN = 25, L is a point on chord MN
such that ML =9 and d(O, L) = 5. Find the radius of the circle.
N

In the adjoining figure, seg PQ |l seg DE, A (APQF) = 20 units,

D
m\ PF =2 DP, then find A( LI DPQE).
E 3 F

Q.6. Solve the following questions: (Any 1)

If two lines are perpendicular to each other then product of its slopes is '-1'. Find the slope of a
line which is perpendicular to line AB if A (3, 0) and B(0, 2).

Volume of a solid with uniform cross-sectional area is given by area of base x height. Find the

volume of a hexagonal prism whose base has each side measuring 6 cm. and height is 4

3J3 V3

(Hint: Area of regular hexagon = — x side?)

7 / 7
0‘0 0‘0 0‘0

)

)

@)

(3)

\-———————————————————————————————————————————————_
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MODEL ACTIVITY SHEET -2
Time : 2 Hrs. Marks : 40

Q.1. (A) Solve the following questions. (Any 4) 4

n

1) ﬂZ‘
X [z 51
o,

/

(2)  Write the converse of the statement. 'Diagonals of a rhombus bisects the opposite angles'. Is the
converse statement true?

In the adjoining figure, line 7 is transversal of line [ and line m
£x=140°, Ly =40°. Isline /Il line m ?

N

N

m

3) C Using the given information,

B prove A ABQ = A PBC

A P

(4)  State the equation of (a) X- axis (b)Y - axis
(5)  Find the value of 2 sin 45 . cos 45

© p If £ADC = 80° then £CBE =?
A B g
Q.1. (B) Solve the following questions: (Any 2) 4

(1)  Area of a circle is 154 cm?. Find its circumcircle.
(2) Draw a A ABC such that AC =10 cm, AB =6 cm and BC = 8 cm. Find its circumcentre.
(3) In AABC, points M and N are midpoints of side AB and side AC respectively, If MN =5 cm, then

find BC.

Q.2. (A) Choose the correct alternative: 4)
(1) InAABC, AB= 6\/5, AC =12 cm, BC = 6 cm. Find the measure of ZA

(A) 30 (B) 60 (© 90 (D) 45
(2) Ifcotb= g, then 24 cos-10sin 6 = ?

26 10

A 710 (B) % © 0 O 1
(8)  The perimeter of a sector of a circle with its measure 90° and radius 7 cm is .............

(A) 44cm (B) 25cm (C) 36cm (D) 56 cm
(4)  Slope of a line parallel to Y axis is

(A) zero (B) cannot be determined (C) Positive (D) Negative.

(B) Solve the following questions: (Any 2) 4)

(1)  The area of a minor sector of a circle is 3.85 cm? and the measure of its central angle is 36°. Find the
radius of the circle.

'-—————————————————————————————————————————————————-
\_—————————————————————————————————————————————————_
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In the adjoining figure, seg DE |l side AB. AD =5, DC =3 and
o BC = 6.4. Find BE.

In a circle with centre P, chord AB = chord CD.

Prove that arc AC = arc BD
A D

C B

Q.3. (A) Complete the following activities: (Any 2)

(1) A In AABC, seg AD _L_seg BC, Prove that AB? + CD? = AC? + BD?
B D C
Proof: In AADC, 2 ADC =90°
L 1= 1+0[_] [Pythagoras Theorem)
A= -1 . (1)
In AADB, £ADB =90°
L I=0L_1+0[_] [Pythagoras Theorem)
A= -1 . ()

L I-LI=LJ-[1]
AB*+ CD?*=AC?+BD?

To prove that "The ratio of the intercepts made on a transversal by three parallel lines is equal to
the ratio of the corresponding intercepts made on any other transversal by the same parallel lines".
Complete the following instructions.

(@) Draw 3 parallel lines and 2 transversals. Name these 5 lines. Also name 6 points of intersection.

(b)  Write 'given' and 'to prove' from the figure drawn.

Given: (1) Acircle with centre B.
E (2) Arc APC = Arc DQE
s’ To Prove: chord AC = chord DE
AC Complete the following activity for the proof.
Proof: In AABC and ADBE
side AB = side DB [ |1
side[]=side[] [ 11
£ABC = £DBE [ Measures of congruent arcs]
AABC = ADBE [ | Test]
chord AC = chord DE [ |1

(B) Solve the following questions: (Any 2)

Draw a circle of radius 3.6 cm. Draw a tangent to the circle at any point on it without using the

centre.

»

)

@

\-—————————————————————————————————————————————————_
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2)

Find k, if R(1, -1), S(-2, k) and slope of line RS is 2.
Eliminate 0 if a sinf = x and b cosf =y

Q.4. Solve the following questions: (Any 3)

A storm broke a tree and the treetop rested 20 m from the base of the tree, making an angle of 60°
with the horizontal. Find the height of the tree.

The dimensions of a cuboid are 44 cm, 21 cm. It is melted and a cone of height 24 cm is made. Find
the radius of its base.

AATM ~ AAHE. In AAMT, AM=6.3cm, £TAM =50°, and AT =5.6 cm. % = % . Construct AAHE.

C D In trapezium ABCD, side ABllside DC. Diagonals AC and
A BD meet in O. If AB =20, DC =6, OB =15. Find OD.
B A

Q.5. Solve the following questions: (Any 1)

D In the adjoining figure, seg EF is the diameter of the circle with centre
H. Line DE is tangent at point E. If  is the radius of the circle, then
prove that DE x GE = 472

N
N
S
.
N
N
N
N
N
N
N,
N
F 1 E

State and prove 'Pythagoras Theorem'.
Q.6. Solve the following questions: (Any 1)

In the adjoining diagras, seg BD and seg CE are altitudes.

A
Prove that (i) [JAEFD is cyclic quadrilateral
D (ii) Points B, E, D, C are non-cyclic points.
F
B C
A
Q
P
B C

Aline cuts two sides AB and AC of AABC in points P and
Q respectively.

A(AAPQ) APxAQ
A(AABC) ABXAC

Show that

7 /7 7
0‘0 0’0 0‘0

)

@)

(3)
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