www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

RS Aggarwal Solutions for Class 7 Maths chapter 15
Properties of Triangles

EXERCISE 154 PAGE: 183

1. In a AABC, if A =72° and 4B = 63°, find 4C.
Solution:-
We know that the sum of the angles of a triangle is 180°.
~ LA+ 2ZB+ 2£C=180°
=72 63°+ 2C = 180°
=135°+ 2C =180°
= 2£C=180°-135°
= £LC=45°
Hence, the measures of 2C is 45°.

2. In a ADEF, if £E = 105° and 4F = 40°, find 4D.
Solution:-
We know that the sum of the angles of a triangle is 180°.
~ 4D+ £E + £F =180°
=«£D + 105°+ 40° = 180°
=145°+ 2D = 180°
= 2D = 180°- 145°
=4£D=35°
Hence, the measures of 2D is 35°.

3. In a AXYZ, if £X =90° and 4£Z = 48°, find Y.
Solution:-
We know that the sum of the angles of a triangle is 180°.
S LX+ LY + £Z=180°
=90°+ Y + 48° = 180°
=138°+ Y =180°
=Y =180°- 138°
7= 42°
Hence, the measures of 2Y is 42°.

4. Find the angles of a triangle which are in the ratio 4: 3: 2.

Solution:-
Let the measures of the given angles of the triangles be (4x)°, (3x)°and (2x)° respectively.
Then,
=4x+ 3x + 2x = 180° ... [*sum of the angles of a triangle is 180°]
=9x = 180°
=x=180/9
=x=20

So, the angle measures (4 x 20)°, (3 x 20)°, (2 x 20)°,
i.e., 80°, 60°, 40°.
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Hence, the angles of the triangles are 80°, 60°, 40°.

5. One of the acute angles of right triangle is 36°, find the other.
Solution:-
Let the three angles be £A, 4B, «C
And,
£A =36°
4B =90°
[+“from the question the given triangle is a right angled triangle. In this one of the angle is equal to 90°]
£C=x
Now,
=/A+ 4B+ £C=180° ... [*sum of the angles of a triangle is 180°]
=36°+90°+ £C=180°
=126°+ 2£C=180°
=4£C=180°-126°
= £C =54°
Hence, the other angle is 54°.

6. The acute angle of a right triangle are in the ratio 2: 1. Find each of these angles.
Solution:-
Let the three angles be £A, 4B, 2C
And,
LA =2x°
4B =1x°
£C=90°
[~from the question the given triangle is a right angled triangle. In this one of the angle is equal to 90°]
Now,
=/£A+ 4B+ £C=180° ... ['*sum of the angles of a triangle is 180°]
=2x°+x°+900°=180°
= 3x° = 180°- 90°
= 3x°0 = 90°
= x3=80°/3
=/x° =30
Now, substitute the value of x in the given angles.
LA =2x°=2x30=60°
4B =1x°=1 x 60 = 30°
Hence, the other angles are 60° and 30°.

7. One of the angles of a triangle is 100° and the other two angles are equal. Find each of the equal
angles.

Solution:-

Let the other two equal angles be x.

Then,
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=X+ X+ 100° = 180° ... [*sum of the angles of a triangle is 180°]
= 2x = 180° - 100°

=2x = 80°

= x =80°/2

=x=40°

Hence, the other two equal angles are 40° and 40°.
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1. In the figure given alongside, find the measure of ZACD.

A

U-

Solution:-

In the given figure, side BC of AABC is produced to D.

Consider the AABC,

We know that the exterior angle of a triangle is equal to the sum of its interior opposite angles.
~ £ZACD = £ABC + £BAC
£ACD =45°+ 75°
£ACD =120°

Hence, the measures of ZACD is 120°.

2. In the figure given alongside, find the values of x and y.

A

130°

Solution:-

In the given figure, side BC of AABC is produced to D.

Consider the AABC,

We know that the exterior angle of a triangle is equal to the sum of its interior opposite angles.
~ £ABC + £BAC=2£ACD

=68°+ x =130°
=x=130°- 68°
=Xx=62°

Also, we know that the sum of all the angles of a triangles is 180°.
L X+Yy+68°=180°
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=62°+y+ 68°=180°
=y +130°=180°
=y =180°-130°
=y =50°
Hence, the value of x is 62° and value of y is 50°.

3. In the figure given alongside, find the values of x and y.

Solution:-
In the given figure, side BC of AABC is produced to D.
Consider the AABC,
We know that the exterior angle of a triangle is equal to the sum of its interior opposite angles.
“ £LABC + £BAC = £ACD
=x°+ 32°=65°
=x=65°-32°
=x=33°
Also, we know that the sum of all the angles of a triangles is 180°.
~A+B+C=180°
=32°+x°+y°=180°
=32°+33°+y°=180°
=y + 659=2,180°
=y =180°-65°
=y=115°
Hence, the value of x is 33° and value of y is 115°.

4. An exterior angle of a triangle measures 110° and its interior opposite angles are in the ratio 2: 3.
Find the angles of the triangle.
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B C b)

Solution:-
Let the given interior opposite angles be (2x)° and (3x)°.
We know that an exterior angle of a triangle is equal to the sum of its interior opposite angles.
~ 2x+3x=110°
=5x=110
=x=110/5
=x=22
S LA=2x=2x%x22=44°
4B =3x=3x22=66°
But, ZA + 4B + £C=180°
& 44° + 66°+ 2C = 180°
=110+ £C=180°
=«2C=180-110
=g C=170°
~ZA=44° /B =66° 2C=70°
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1. Is it possible to draw a triangle, the lengths of whose sides are given below?
(i). 1cm, 1cm, 1cm

Solution:-

Consider the number1, 1,1

It is clear that the sum of any two of these numbers is greater than the third.
Hence, it is possible to draw a triangle whose sides are 1cm, 1cm and 1cm.

(ii).2cm,3cm, 4 cm
Solution:-
Clearly, we have:
(2+3)>4
(3+4)>2
(2+4)>3
Thus, the sum of any two of these numbers is greater than the third.
Hence, it is possible to draw a triangle whose sides are 2 cm, 3 cm and 4 cm.

(iii). 7 cm, 8 cm, 15 cm
Solution:-
Clearly, we have:
(7+8)=15
Thus, the sum of any two of these numbers is not greater than the third.
Hence, it is not possible to draw a triangle whose sides are 7 cm, 8 cm and 15 cm.

(iv). 3.4cm, 2.1cm, 5.3 cm
Solution:-
Clearly, we have:
(3.4+2.1)>5.3
(2.1+5.3)>3.4
(3.4+5.3)>2.1
Thus, the sum of any two of these numbers is greater than the third.
Hence, it is possible to draw a triangle whose sides are 3.4 cm, 2.1 cm and 5.3 cm.

(iv). 6cm, 7 cm, 14 cm
Solution:-
Clearly, we have:
(6+7)<14
Thus, the sum of any two of these numbers is less than the third.
Hence, it is not possible to draw a triangle whose sides are 6 cm, 7 cm and 14 cm.
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2. Two sides of a triangle are 5 cm and 9 cm long. What can be the length of its third side?
Solution:-

Let us Assume the length of the third side be x.

Then,

(5+9)>x

~the length of its third side is less than 14 cm

3. If P is appoint in the interior of AABC then fill in the blanks with > or < or =.

(i). PA + PB....... AB

Solution:-

PA + PB > AB

Because, the sum of any two side of triangle is greater than the third side.

(ii). PB + PC...... BC

Solution:-

PB + PC > BC

Because, the sum of any two side of triangle is greater than the third side.

(iii). AC ...... PA + PC

Solution:-

AC<PA+PC

Because, the sum of any two side of triangle is greater than the third side.
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1. Find the length of the hypotenuse of a right triangle, the other two sides of which measures 9 cm

and 12 cm.
Solution:-

12cm

B 9cm Cc
Let AABC be right angled at B.
Let AB=12 cm and BC =9cm,
Hypotenuse (AC) =?
Then, by Pythagoras theorem,
AC? = AB? + BC?
AC?=12?+9?
AC?=144 + 81
AC*= 225
Sending power2 from LHS to RHS it becomes square root
AC =V(225)
AC=15cm

~The length of the hypotenuse of a triangle is 15 cm.

2. The hypotenuse of a right triangle is 26 cm long. If one of the remaining two sides is 10 cm long,
find the length of the other side.

26 cm
10 cm

Solution:-
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Let AABC be right angled at B.
Let AB=10cm
Hypotenuse (AC) =26 cm
BC ="
Then, by Pythagoras theorem,
AC? = AB? + BC?
BC2= (AC2- AB?)
BC2= (262 - 10?)
BC? = (676 — 100)
BC?2=576
Sending power2 from LHS to RHS it becomes square root
BC =V(576)
BC=24cm
~The length of other the side of a triangle is 24 cm.

3. The length of one side of a right triangle is 4.5cm and the length of its hypotenuse is 7.5 cm. Find
the length of its third side.
Solution:-

7.5 cm
45cm

From the question,
Let AABC be right angled at B.
Let AB=4.5cm
Hypotenuse (AC) = 7.5 cm
BC=x
Then, by Pythagoras theorem,
AC? = AB? + BC?
BC2= (AC2- AB?)
x2=(7.52-4.52)
x?=(56.25 - 20.25)
x> =36
Sending power2 from LHS to RHS it becomes square root
x =V(36)
X=6cm
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~The length of other the side of a triangle is 6 cm.

4. The two legs of a right triangle are equal and the square of its hypotenuse is 50. Find the length of
its third side.

Solution:-
Let the two legs of a right triangle be x.
Then,
=x*% x*=50
=S 2 =50
=x?=(50/2)
= P 25
Sending power2 from LHS to RHS it becomes square root
=x=V(25)
=x=5

~The length of two legs of a right triangle is 5 cm.

5. The sides of a triangle is measures 15 cm. 36 cm and 39 cm. Show that it is a right-angled triangle.
Solution:-
Let us assume the largest value is the hypotenuse side i.e. 39 cm.
Then, by Pythagoras theorem,
=392=36>+ 152
=1521=1296 + 225
=1521=1521
The sum of square of two side of triangle is equal to the square of third side,
~The given triangle is right —angled triangle.

6. In right AABC, the lengths of its legs are given as a =6 cm and b = 4.5 cm. Find the length of its

hypotenuse.
Solution:-
A
a=6cm
C b=4.5cm B
Let AABC be right angled at B.
Let AB=10cm

Hypotenuse (AC) = 26 cm
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BC =?
Then, by Pythagoras theorem,
AC? = AB? + BC?
c?=(a%+b?)
c?=(6%+4.5%)
c?=(36 +20.25)
¢*=56.25
Sending power2 from LHS to RHS it becomes square root
¢ =V(56.25)
c=7.5cm
~The length of hypotenuse of a triangle is 7.5 cm.

7. The length of the sides of some triangles are given below. Which of them are right-angled?

(i).a=15cm,b=20cmand c=25cm
Solution:-
Let us assume the largest value is the hypotenuse side i.e. c = 25 cm.
Then, by Pythagoras theorem,
=¢2=a2+Db?
=257=15 % 207
=625=225+400
=625=625
The sum of square of two side of triangle is equal to the square of third side,
~The given triangle is right-angled triangle.

(ii)).a=9cm,b=12cmandc=16 cm
Solution:-
Let us assume the largest value is the hypotenuse side i.e. c = 16 cm.
Then, by Pythagoras theorem,
=c?=a’+b?
=162=9%+ 124
=256=81+ 144
=256 # 225
The sum of square of two side of triangle is not equal to the square of third side,
~The given triangle is not right —angled triangle.

(iii).a=10cm,b=24 cmand c= 26 cm
Solution:-
Let us assume the largest value is the hypotenuse side i.e. c = 26 cm.
Then, by Pythagoras theorem,
=c’=a’+b?
=26%2=10%+24?
=676=100+576
=676 =676
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The sum of square of two side of triangle is equal to the square of third side,
~The given triangle is right-angled triangle.

8. In a AABC, 4B = 35° and 4C = 55°. Write which of the following is true:
(i). AC? = AB2 + BC?

(ii). AB? = BC? + AC?

(iii). BC?2 = AB? + AC?

A
350 552
B b=4.5cm
Solution:-
Given that «B = 35°, C =55°
Then, £A =?

We know that sum of the angle of three sides of triangle is equal to 180°.
=/ZA+ 4B+ 4£C=180°
= £A +35° + 55° = 180°
=£A +90° =180°
=/£A=180-90
=2£A =90°
Also, we know that side opposite to the right angle is the hypotenuse.
~ BC?= AB? + AC?
Hence, (iii) is true

9. A 15-m-long ladder is placed against a wall to reach a window 12 m high. Find the distance of the
foot of the ladder from the wall.

12cm

Solution:-
Let BC be the wall and AB be the ladder.
Then, AB=15mand BC=12 m.
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Now, AABC being right-angled at C, we have:
AB? = BC? + AC?
AC?= (AB? - BC?)
AC2=(152-12?)
AC? = (225 - 144)
AC?=(81)
Sending power2 from LHS to RHS it becomes square root
AC=vV(81)
AC=9cm
~The distance of the foot of the ladder from the wall is 9 cm.



