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CHAPTER 13
LIMITS AND DERIVATIVES

DECEMBER 2020

1. Graph of a function f: R — R is given below:

e e

i. Find lim f(x)and lim f(x).
x—1~ x—-1*
ii. Does the limit Find lirgl_f(x) exist?
X—

Give reason to your answer.
2. Find the derivative of x2 + 2 using first

principle.

MARCH 2020

()

1)

©)

3. Find the derivative of cosx from first principle. (3)

4. i. Derivative of f(x) =1+ x +x% + -+ x°°
atx =11s (1)
a) 50 b) 1250
¢) 1275 ¢) %

ii. lin(l) f (x) if it exists, where
X
|x|

f(x)={7'”°
0, x=0

IMPROVEMENT 2019

)

n n
%} =80,thenn=.........

5. a) If 'Xilz[
b) The value of

%[sin2 X + COS? x] S

3X
6. a) Evaluate '™ (e 1]
X

x—0

SinX —CosSX
sin X + cosx
¢) Find the derivative of f(x)—2xwith

respect to x from first principle.

b) Find the derivative of

MARCH 2019

7. Consider the graph of the function f (x)

sl nn

\

{

i fm ]

i
|

a) ldentify the function f (x)
i) f(x)=sinx
ii) f(x)=cosx
iii) f(x)=tanx
iv) f(x)=cosecx

b) Using function f(x), find:

principle.

b) Find Yif y=— X
dx

1+ Tanx

1)

)

)

)

)

)

Find the derivative of y = x? using the first

©)
©)
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9. Consider the real valued function

X—3
f(x)= —2—°
(x) x> -x-6
a) Find the domain of f(x) 2)
b) Evaluate Lim f(x) (1)

10. @) Find the derivative of f (x)=x sinx
with respect to x. Q

b) Find the derivative of the function y = \/;
with respect to x by using first principles. (3)

MARCH 2018

11. a) I;Lrp[x] S 1)
)2 i) 3
i) 0 iv) does not exist

x> —4x% + 4x

b) Evaluate: Lim >
x—>2 X —4

©)

12. a) Find the derivative of y = sin x from the first

principle. 3)
5_
b) Find 2., if y = X~ — 008X 3
dx sinx
IMPROVEMENT 2017
- - 2
13. a) Find "fz'(x 2) 1)

1
b) Find the derivative of; from the first

principles. ®)

c¢) Find the derivative of X Sinx )
OR

a) Find IXILYJ(XLX)S_l @

b) Find the derivative of f(x)=Cosx from the

first principles. 3

c) i(x"): ...... (1)

MARCH 2017

14. a) Ltoe -
X—> X
)0 i) 1
iii) 2 iv) 3 (1)
Ji+x -1

b) Find Lt X="2—= )
x—0 X

c) Find the derivative of f(x)= Sinx by using the

first principle. 3
IMPROVEMENT 2016
d
15.a) —(tanx)=.......... 1
) dx( ) 1)
e¥ -1
b) Compute: Img € : (2)
X—> X
¢) Using the first principle, find the derivative of
COS X (3)
OR
a) i(9+sinx) = e (1)
dx
in
b) Evaluate: Lt S_ x (2)
x-0 Sinbx
d 4 +5sinx
0 Find 2 jf y= 225X 3)
dx 3+ 7c0sx
MARCH 2016
16. a) i(x—j e (1)
dx\ n
b) Differentiate y = SIhx with respect to x
x+1
)
¢) Using first principles, find the derivative of
COSX. 3)

OR
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a,b are constants. 2

¢) Using first principles, find the derivative of

sinx ©)
IMPROVEMENT 2015
. tanx
17.a) lim——=..................
x=>0 X
i) 1 i) -1
iii) 0 iv) 2 (@)
b) Find Lt SM4X @)
x>0 SIN 2X
c) Find the derivative of COSX using first
principle. 3
OR
a) Derivative of X*—2atx=101s........ (1)
i) 10 ii) 20
iii) =10 iv) —20

2Xx+3, x<0

o)W 1t()():{3(x+1), x>0
Find Ltof(x)and Ltlf(x )

c) If xy =c?,prove that x2%+c2 =0 (3)

MARCH 2015
18. a) Match the following: 3
2x 1) 1
) LSl
x—0 X
ii) Lt cos5x 2) 0
X—>

i 2
i) Lt sin8x 3)

x=0 X

4) 8

b) Find the derivative of tanx using the first

principle. 3
OR
a) Match the following: (3)
4_ 1) 0
) L X 1o
x=>2 X—2
i 2) 32
i Lt sin zx )
x=0 COS2X
iii) Lt zr? 3) 3.0
4)
100 99 2
b I F(X)= St X b b X+,
100 99 2
prove that f’(1)=100f'(0). (3)
IMPROVEMENT 2014
19. a) Evaluate Lt smax. (3)
x=0  pX
b) Using first principles, find the derivative of
COsX (3)
OR
Find the derivative of w.rt. X

2X+3

MARCH 2014
20. a) Find the derivative of sinx, using first

principle. 3)

OR
5 —_—
Find the derivative ofﬂ , using
sin X
quotient rule. 3
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21. a) The value of Lim SInSx S veinn. (1)
x>0 By
b) Evaluate lim s!nax’ ab=0 (2)
x-0 sinbx
IMPROVEMENT 2013

a+bx ; x<1
22. If f(x)=4 4 x=1and "™ f(x)=f(1) then
b-ax ; x>1
find the values of a and b. 3

23. Find the derivative of y =cosecx , using first
principle. 3
OR

Find the derivative of x_+i , using first

principle. 3
MARCH 2013
24. a) Thevalue of " X 2 s | (1)
X—a
oxP -1
b) Evaluate I)!Lrllm . 2
25. Find the derivative of y =sin x, using first
principle. 3
OR
Find the derivative of Lolsx w.rt X. 3)
X_
IMPROVEMENT 2012
_ (x+5)"-25
26. Evaluate |IrTJ— 2
X—>! X
27. Find the derivative of the following:
2X+3
i) f(x)= 2
) (=" )
i) f(x)=cos(x-5) (2)
OR

Compute the derivative of sec xsecx with respect
to X from first principle. 4

MARCH 2012

3
28. a) Evaluate lim X2 27
x>3| X =9

. [ tanx—sinx
b) Evaluate lim| —————
X0 sin°x

d CcoS X -1
29. Prove that — - = -
dx \1+sinx 1+sinx

OR

Find the derivative of cot x, using first
principle.

IMPROVEMENT 2011

5
. X+l
30. a) Evaluate lim
x>-1 X+1

b) Find the derivative of lim x* +x+1 from

x—-1

first principle.
x* tan x
1+Xx
OR

X+ 2C0S X
3x+4sinx

Differentiate

b) Differentiate

MARCH 2011

2
. . X"—5x+6
32.i) Evaluate lim ————
x—-1 X-=1

. _Sin(z—x)
ii) Evaluatelim———=
o7 77 (m—X)
33. Using first principle, find the derivative of

OR

Using quotient rule, find the derivative of
f (x)=cotx.

)

©)

)

(2)
3)

©)

©)

3)

()

©)
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34. Choose the most appropriate answer from those
given in the bracket, choose either (a), (b), (c) or

(d), (e). ().

a) If lim>
x>2 X—2

p p

=192, then

b lim¥="""2—

{O, 1, % not defined}

. sinax
c) lim = e
x=0 X c0S bx

[0,a,b, not defined |

d) lim =

[0,1, % , notdefined}

f it tim=") _k 20 find lim f (x)=

x—0 X2 x—0

[0,1, k, notdefined |

MARCH 2010

7
. .o x' =1
35. i) Evaluate lim —;
x->1 x* -1

M)

)

1)

1)

1)

1)

1)

.. . cos2x-1
ii) Evaluate lim ——
x=>0 cosX —1

36. If xy =c?,prove that x %+c2 =0
X

OR

Find the derivative of tanx from first principle.

IMPROVEMENT 2009

Jx++/a

. . AIX
37.i) Evaluate lim———.
x>a  X+a
3

. . X
i) Evaluate lim—;
x=>2 X° —4

iii) Evaluate lim(cosecx—cotx).
x—0

MARCH 2009

38. a) Choose the correct value of

10 5
Iiml{XjL—XlH} from the bracket.
X—>— X —
1 11,
2" 23’

b) Evaluate lim

x—1

{x/lJr_X—l}

c) Evaluate lim 5
x—0

X

{\/1— cos4x }

(2)

()

)

)
3)

()

3)

Dream is not the thing
you see in sleep
but is that thing that

doesn't let you sleep

A D T Abelul Ka/am ’ 1

".

Teaching Mathematics since 1990

| cfust94@gmail.com 5|page


mailto:cfust94@gmail.com

