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STD 11 Maths
ch- 12 limits

Time : 5 Hour

Total Marks : 320

* Choose the right answer from the given options. [1 Marks Each]

1. 2 3

X X X dy
Ify=1+ﬁ+2_ 3—' then&=
(A)y +1 (B)y (Qy
Ans. :
c. y
Solution:

L, x X x
y—1+1!+2!+3!+...

Differentiate both the sides with respect to x, we get

dy d X X X
o (Y—l TR
X d [x2 d (x3 d /x%
=—(1) (1!)+&(2—)+—(3—-)+&(—)+~
1 d 1 d 1 1
_ 2 3 4
= (1)+1'dX(X)+2'dX(X)+3'd(X)+4'd(X)+..
1 1 1
=O+FX1+ZX2X+§X3X +HX4X + ...
RS SN SN 2]
- +1!+2!+3!+"' n! ~ (n-1)!
=Yy
sin X + cos x dy ,
Ify=— , then —— atx=0is:
sin X —cos X dx
(A) -2 (B) O (C) =
Ans. :
a. -2
Solution:

sin X+ cos x
sin x—cos x
Differentiate both the sides with respect to x, we get

(sinx—cosx) (cosx—sinx) — (sinx+ cos x) (cos x+ sin x)

(sin x—cos x)2

2 x —2co0s xsin X) — (sin2 X + cos? x + 2sin xcos X)

— (cos2 X + sin

(sin x — cos x)?2
— 1+ 2cos xsin x— 1 — 2sin xcos x

(sin x —cos x)2
-2

(sin x —cos x)2

Putting x =0 is -2

(D

[105]

) does not exist
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(3)x-0 = Tromsory = a7 = 2
dx /Xx=0 " (sin0-cos0) =~ (0—-1)2 -

d
Thus, —dy atx=0is -2
X

3. Choose the correct answer.

. chosx ,
lim T cosx 'S equal to:
%o 17 COS X
A) 2 3 3 D)1
(A) (B); © -3 (B)
Ans. :
a. 2
Solution:
XZCOSX XZCOSX
Given lim — = lim ”
X—=II cos x x—-0 2811125
2
%—x4cosx (%)'ZCOSX
= lim ———— = lim "
x—-0 2$n25 x—-0 ﬁnzg
X
. 2
= lim ( " )-ZCosx
x-0 Sinz

=2cosx0=2x%x1=2

4. Choose the correct answer.
2

If f(x) = {)ZCX-I_-; (2) ; }; 2:23 then the quadeatic equation whose roots are
lim f(x)and lim f(x) is:
X->2 x—-2 T

(A)x2-6x+9=0
(C)x% +14x+49 =0

(B)x2—-7x+8=0
(D)x%2—10x+21 =0

Ans. :
d. x2-10x+21=0

Solution:

Gi fx) = x2 — 1 O0<x<?2

venf(x) = Yoy 43 223<3
lim f(x) = lim (x%2—1)
Xx—2 x—27

lim [(2 -x)2=1]= lim (4+h%-4h-1)

h-0 h-0

= lim (h2=-4h+3)=3
h-0
lim f(x) = lim (2x + 3)
Xx—2 x—-2t

= lim [22+h)+ 3] =7
h-0
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Therefore, the quadratic equation whose roots
x2-10x+21 =0

5. Find the derivative of eX2:

(A) eX2 (B) 2% (C) 2e*2

6

Ans. :

d.

2xe*2
Solution:

We apply chain rule.
First we differentiate x2.

d d
4 (x2) = 2x Now, we know that &(ex) = ex

We differentiate ex2 in the same manner and then,

2
X2

multiply with the derivative of o = 2Xe
dx(e™)

. 1
limy_,g X sin s equal to:

(A) 0 (B) 1 ©)

N =

Ans. :

a.

0
Solution:
We know that,
= limx=0

x—0
And

1

= —-1=< sin_ =<1
By Sandwich theorem,

) .1
= lim xsin—- =0
X
x—0

. — 1 d
Ify=vx+ N then—yatx=1 is

W1 (B)

X dx

N| =
<|
N

Ans. :

0
Solution:
|
y =4yx+ ﬁ
1 1
=X2+X 2
Differentiate both the sides with respect to x, we get

are

3 and 7 is

(D) 2xeX2

(D) does not exist

(D) O
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Putting x = 1, we get

(©)ecs = x1-3 w1 =0

d
Thus, —dy atx=1is 0.
X

8. Choose the correct answer.
(Vx—1) (2x—3) |
> is:

x—0 2x“+x—-3
1 1
(A) 10 (B) — 1o
Ans.
b 1
) 10
Solution:

(vx=1) (2x-3)
2x%4+x—3

(vx-1) (2x-3)

Given lim
x—0

= lim

— 2x—3
= (VR1) (2x+3)

Taking limit, we get
2(1)-3 -1

T (Vx+1) (2x1+43) -

T 2x5

9.
Evaluate the following limit limy _, o

(A) O (B) 1

—_——
>
o
|
| o1
——
o
o
wlou

Solution:
sin 5x
tan 3x

lim
x—0

= lim
x—1 X(2x+3)-1(2x+3) _4

(vi-1)((2x-3)

(x—=1) (2x+3)

-1
10

1 —cos 2x

2
(C) 2

(D) None of these.

(D) None of these

(D) None of these
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sin 5x 3x 5

= lim 5x X tanx>< 3
x—0
~ sinbx
we know that = lim =1
x—-0 5x
3
= lim X — =1
tan x
x—0
=L=1x1x >
o 3
_ I sinbx B E
B Xing 5% 3
11. Choose the correct answer.
. sinx .
lim is:
N S
(A) 1 (B) 2 (C) 1 (D) -2
Ans. :
c. -1
Solution:
Given, lim ShE - lim sin () —x
X—1II —(m—x)
X—=1II X—=1II
= -1
12. Choose the correct answer.
5 sin x )
im is:
X_)0\/X+1—\/1—X
(A) 2 (B) O (C)1 (D) —1
Ans. :
C. 1
Solution:
. . sin x
Given lim

x—-0 \/m_\/m
sinx[\/m\/m]
= lim ——— e —
xo0 (Vx+1-v1-x) (Vx+1+y1-x)
sinx [yVx+1y1-x]
x+1-1+x

= lim
x-0
1 sin x

= E-Xling —[vx+1+y1-x]

Taking limit, we get

1 1
= x1Ix[y0+1+y/0-1]=35x1x2
=1

13. lim sinx equals:
X — 0
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(A) 1 (B) O (C) (D) does not exist

d. does not exist

14. Find the derivative of eXZ:
(A) &% (B) 2x (C) 2% (D) 2xe*°
Ans. :
d. 2xex2
Solution:

We apply chain rule. First we differentiate xZ.
d

2y —
le(x ) = 2%

d
Now, we know that &(ex) = eX

We differentiate € in the same manner and then multiply with the derivative

of x?

d Xy — X
&(e)—er

15. Given that f(x) is a differentiable function of x and that f(x) f(y) =
+ f(y) + f(xy) -2 and that f(2) = 5.Then f(3) is equal to?
(A) 6 (B) 24 (C) 15 (D) 19
Ans. :
a. b6

16. Choose the correct answer.
2

. secTx—2 .
lim ———— is:
tanx—-1
x—-0
(A) 3 (B) 1 (G)o (D) 2
Ans. :
d. 2
Solution:
) . sec?x-2 . 1+tan?x-2
Given lim ——— = lim —
. tanx—-1 o tanx-—1
X—>Z X—>Z
T tanx—-1 — (tanx+1) (tanx—1)
- 111117 tanx—1 m}j (tanx—1)
X—’Z X—’Z

= lim (tanx + 1) = tang +1

f(x)
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7. lim (1 + cosn)cotzﬂX:

x—1
(A) 1 (B) —1 (C)

N =

Ans. :

1
¢ 3

18. Choose the correct answer.
sin X + cos X

dy .
Ify = i % — coS x then Ix at x = 0 is equal to:

(A) =2 (B) 0 ©)

1 (D) Does not exist.
2
Ans. :
a. -2
Solution:

Gi sin X+ cos x
veny = sin x — cos x
dy — (sin x+cos x) (cos x +sin x)

dx (sin x — cos x)?
— (sin x+ cos x)z(sinx+cos X)

(sin x—cos x)2
sin x + cos? x + 2sin xcos x

(sin x — cos x)2
-2

(sinx—cosx)2
. (dy -2 -2
a (&) T (sin0-cos0)®  (-1)%
19. f(x) =x -1+ x -3 thenf (2) =:
(A) -2 (B) 2 (©)o (D) 1

Ans. :
c. O

20. Choose the correct answer.
sin [x]

If [x] x# where [.] denotes the greatest integer function. then
lo, [x] =0

lim f(x) is equal to :

x—-0

(A) 1 (B) O (C) 1 (D) None of these.

Ans. :
d. None of these.
Solution:

Page 7




sin [x]

) x#=0
Given [x]
o, [x]=0
. sin [x] . sin [0—h]
L.H.H= lim X1 = lim ~To-nl
x—-0 h-0
—sin [-h
= lim —?:[1] S
h-0
i in [0+h in [h
RH.L= lim == = lim T = gim S = 1
x-0 X h-0 h-0
L.HL=#RH.L
So, the limit does not exist.
21.  2x243x+4
Find the value of lim >
x—0 B B
(A) 2 (B) 1 (C) 3¢/5 (D) 2+v/5
Ans.
a 2
Solution:
. 2x%43x+4 _ . . )
Let lim — This is not an indeterminate form,
x-0
. 2(00+300)+4 4
Therefore, L = lim ==-L=2
x-0 2 2
22. What is the value of ddx (sin x tan x)?
(A) sin x + tan x sec x (B) cos x + tan x sec x

(C) sin x + tan x (D) sin x + tan x sec?x

Ans. :

a. sSinx+tan xsecx
Solution:

d d d
We follow product rule &(f. g) = g.&(f) + (f)&(f. g)
Here, f = sin x and g = tan x

(sin x tan x) = cos x tan x + sec? x sinx

dx
d
= (sin x tan x) = sin X + tan x sec x
23. . sin7x s:
Xlino sin 3x a4
7 10 14 1
(A) 3 (B) 7 (€)= (D) 3
Ans. :
7
a. 3
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24. ] npsinz(n!) ]
lim ,0<p<1isequalto:
n— o n+1

(A)O (B) o
Ans. :
a. o0

(OGN (D) None

25.

: |x — 3|
The value of lim ———— equals:
x—3

x—-3 7T
(A) 1 (B) -1

(D) Does not exist

Solution:
forx =307,
x—3 >0

. [x=3]
Let L = Iim ———
x—-37 x-3
= lim
x-3t
_x-3)
T (x-3)
= lim (1) =1

x-3t

26. Choose the correct answer.

1—-cos 46 It

im ——— is equal to:
%= 0 1 —cos 66

(A) 5 (B)

N| =
——
@)
N
——
)
N
I
—_

Solution:

. . 1—-cos 46 . 2sin? 260
Given lim T————-5 = lim ———

9_}0 Cos - 0 2sin“4 360
sin? 26 sin 26

= hm [sm 39]2

= lim —
9—0 Sin 30
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27. 1

Ify = thh dy _
y= . 1 - N gk T
X2
A 4x B 4x 1—x2 D 4x
( )_(x2—1)2 ( )_x2—1 (C) ( )x2—1
Ans.
4x
a.
(Xz—l)2
Solution:
1
1+x_2
y_ l—xiz
_ x2+1
x2—-1

Differentiate both the sides with respect to x, we get

(x2=1) = (x241) = (x2+1) o= (x2 = 1)

d
d—z = 21y (Quotient rule)
X2 —
B (x2-1)(2x+0) = (x2+1) (2x—0)
B (x2-1)2
_ 2x3 —2x — 2x3 - 2x
S (x2-1)?
_ —4x
T (x2-1)2
28. Evaluate: lim X—>2x2 —5x+6
(A) 1 (B) -5 (ON0 (D) 4
Ans. :
c. O
Solution:
= lim x-2x% —5x + 6
=22_5%x2+6
=4-10+6
=0
29. y tX — esin x
im ———— =
X_)02(X—smx)
1 1 3
Ans.
1
a. >
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30. Choose the correct answer.

x—1

lim is equal to:

x—-0x1t—1
(A)1 (B) m (C) —m (D) m2n?2
n

Ans. :

m

b. —

n
Solution:

Xm—(l)‘n

m
, . ox 1 : x-1
Given lim —— = lim ——
x-1 ¥~ x.q X

x—1
m(1)m~1 m
n(l)n—l - n
m

n
31. Derivative of the function f(x) = (x - 1) (x - 2) is:
(A) 2x + 3 (B)3x -2 (C)3x+2 (D) 2x - 3

Ans. :
d. 2x-3
32. If f(x) =2x-3,a=2,1=1f(x) =2x-3,a=2,1=1 and € = 0.001 then § >
0 satisfying O<|x-a|<§, | f(x) -1 | <€, is:
(A) 0.0050 (B) 0.0005 (C) 0.001 (D) 0.0001

Ans. :
b. 0.0005
Solution:
|f(x) - 1]<0.001 =€=|2x-3-1]| (x) -1] <0.001 = -0.001 <2 x-4<0.001
= -0.0005 < x - 2 < 0.0005
= |x - 2| <0.0005
= |x-al| <0.0005 = &Hence, 6§ = 0.0005 > 0

33. . 1 (2013)% 1

The limit of —2+ — asx—0:

[x eX—1 eX—1 ]

(A) Approaches + (B) Approaches -

(C) Is equal to loge(2013) (D) Does not exist

Ans. :

a. Approaches +ow

34. Evaluate lim x - 3(4X2 + 3)

(A) 36 (B) 39 (C) 40 (D) None of these
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Ans. :
b. 39
Solution:

= lim (4x2+3)=4(3)2+3=36+3=39

x—3
35. . I
lim tanx = x - 5
(A) 1 (B) 0 () 1 (D) does not exisz
II
Ans. :
d. does not exisz
Solution:
. T
LHL. = lim tanx = + o x> (5)‘
RHL. = lim tanx = — o X — (’21)+

Clearly left hand limit # right hand limit.
Hence given limit does not exist.

dy

36 If 5x2 + 8x find
= +
Yy X X TIN dx

(A) 10x + 8 (B) 5x + 8 (C) 10x2 + 8x
Ans. :
a. 10x+8

37. 1 .
Let 3f(x) — 2f(§) = x then f(2) is equal to:

(D) None of these

2 1 (C) 2 (D)7
(A) > (B) 5
Ans,
b, L~
2
38. _ o sin2x + 2vsinx ,
What is the value of the limit f(x) = if x approaches 0?
2
X“ —4x
-1 -1 -1
(A) 7 (B) 7 (C) EN;; (D) V=T
Ans,
-1
2V2
Solution:

0
This is of the form 0 therefore we use L 'Hospital’ s rule and differentiate the

numerator and
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denominator.
2sinx cos + cos xy/2

2x —4x

= lim
a—»b_
0++/2
-4
-1
2v/2

39. Choose the correct answer.

IFf(x) = 1-x+x2-x3+...x7% + X100, then f'(1) is equal to:
(A) 150 (B) -50 (C) -150 (D) -50
Ans. :

d. 50
Solution:

Given that f(x) = 1 - x + X% - X3 + ....... x7? + %100

f'(x) = -1 + 2x - 3x2 + ... -99.x98 + 100.x%°
f'(x) =-1+2-3+...-99 + 100
=(-1-3-5..-99)+ 2 +4+6 +....100)

50 50
=>[2x1+(B0-1)(-2)]+5[2x2(50-1)2]
=25[-11+102] =25%x2 =50

40

. d
Consider the differential equation d—i = cosx Then we observe that:

(A) y = sinx (B) y = sinx + 2 (D) y =sinx + ¢

1
(C) y = sinx — 5

Ans. :
d y=sinx+c

41. Ify = (sin 1x)z, then what is the value of (1 - x2)y - xy + 4?
(A) 2 (B) 4 (C)6 (D) 8

Ans. :
c. 6
Solution:
We have, y = (sin " 1x)2 ........... (1)
Differentiating with respect to x,
(sin~1x)2
we get,y = —— 1/2 or,
1—-x
Squaring both sides,
(1 -x2 )(y)2 = 4(sin - 1x)2 From (1),
(1 -x2 )(y)2 = 4y Differentiating with respect to x,
4=2+4=6
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42. What is the value of limy - 2y2 - 4y - 2?

(A) 2 (B) 4 (C) 1
Ans. :
b. 4
Solution:

Explanation: y2 - 4 = (y - 2)(y + 2)
herefore the fraction becomes, (y + 2)
As y tends to 2, the fraction becomes 4

. C
The coefficient of y in the expansion of (y* + ;)5 is

(A) 10c (B) 10c2 (C) 10¢3
Ans. :
b. 10c?

Solution:

Given, binomial expression is (y2 + 5)5
Now, Ty 41 = °Cy x (y?)° " x (5)r

— 5Cr x y10-3r x C’

Now, 10 - 3r =1
=3r=9
=r=3

So, the coefficient of y = °C3 x ¢ = 10c3

4. 2
What is the value of limyy_, Oo;?
(A)O (B) 1 (C)2

Ans. :
a. 0
Solution:
Any number divided by infinity gives us 0.
Here, since the number 2 is divided by y,
as y approaches infinity, we get 0.

_ , 32x+1
What is the value of the limy _, 5 ?
2
X~ —Dbx
(A) 6.2 (B) 6.4 (C)6.3
Ans. :
b. 64
Solution:

(D) None of these

(D) Infinity
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Use L '"Hospital’ s Rule,
and differentiate the numerator and denominator.

. 32x+1

llmx_)5m?

32

-~ 5

=64

46. Xk -5K _
If lim = 500 then k is equal to:
(A) 3 (B) 4 (C)5 (D) 6
Ans. :
b. 4
47.  2x%4+4x+ 4
Evaluate: lim > 1 :
x—1 x=
(A) 1 (B) 10 (C) 20 (D) 5
Ans. :
b. 10
Solution:
, O 2x%24+4x+ 4
Given, lim :
X—’]. 2X - 1

Substituting x = 1 we get
2x2 +4x + 4
2x—1
2(1)%2 +4(1) + 4
2(1) -1
. 2+4+4
=fm e =10
48. Choose the correct answer.
n_,n

lim
x-1

= lim

x—1

If f(x) = for some constant, a, then f'(a) is equal to:

(A) 1 (B) 0 (C) Does not exist (D) 1
2
Ans. :
c. Does not exist
Solution:

Xn_an

Given f(x) = —

(x—a) (n.x™! — (x2—2a%)1

(x—a)?

f'(x) =
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0
So, f(a) = 0" Does not exist.
49. The derivative of f(x) = sin?x is:
(A) cos 2x (B) tan 2x (C) sin 2x (D) cosec 2x
Ans. :
C. sin 2Xx

50. Choose the correct answer.

If f(x) = — then f'(1) is equal to:
2Vx
B} 4 ()1 (D)0
(A) 5 (B) <
Ans. :
]
a. 4
Solution:
. x—4
Given that f(x) = 2
—_ 1
. Vx.1-(x—-4) m
Sfx) = 5 [ " ]
1r2x—x+4
= 5[ 2¢/x.X ]
1 x+4
-3[2%]
2(x)>2
1r1+4 5
Hix=1=4 2><1]= P
21, Identify the value of lim x% — 5% + 6
X—2
(A)1 (B) -5 (€)o (D) 4
Ans.
C 0
Solution:

Let lim x2 — 5x + 6 This is not an indeterminate form
X—2

Therefore, L = (2)2 - 5(2) + 6 =L = 0.

2. 2
What is the derivative of lim (xsinx(;))?

X— ©
(A) 2 (B) 1 ()3 (D) o
Ans.
a 2
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53 I
2

" f f(x) = 3cosx, then f ¢(x) at x = = is:
(A) -3 (B)3 (o (D) -1
Ans. :
a. -3
54. Choose the correct answer.
X2 X100
Iff(x)=1+x+7+ ..... +Wthenf(1)|sequalto:
R (B) 100 (C) does not exist (D) 0
(A) 100
Ans. :
b. 100
Solution:
) XZ X100
leenf(x)=1+x+?+ ..... +W
2X 100x
fx) =1+ =t 100

~f()=1+11+.... +1 =100

55. 1

If lim (cosx + asinbx)x = e2 then

x—0
the possible values of a & amp; bare:’a’&amp;’b’are:
(A)a=1,b=2 (B)a=2,b=1 (C)a=3,b=2 (D)a=2,b=3
Ans. :

a. a=1,b=2

Solution:

1
lim (cosx + asinbx)x so its limit will be ek, where
x—-0
. 1 ) ) —sin x + abcosbx
k = lim ;(Cos X + asinbx — 1) = lim 1 =ab =2
x—0 x—0
Hence all possible combination of aa and bb are possible whose product is 2

56. \What is the value of ddx (sin x3 cos x2)?

(A) 3x2 cosx? cos X3 + 2xsin x3 sin x? (B) 3x2c0s 2 cos x3-2x sin x3 sin x2
(C) 2x cos x2 cos x3-2x sin x3 sin x2 (D) 2x cosx? cos x3 + 3x2 sin x3 sin x2
Ans. :
b. 3x2 cos 2cosx3- 2xsin x3 sin x2
Solution:

d d d
We follow product rule —(f.g.) = g. (f) + f. =-(g)
Here f = sinx3 and g = cosx2
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d
&(f) = 3x2 cos x3

d
Z(q) = — 2
OlX(g) = — 2x sinx

We now substitute this in our main equation,
= cos X2 .3x2 cos x3 + sin x3.(-2x sin x2)
= 3x2 cos x2 cos x3 - 2x sin x3 sin x2

57 1F f(x) = X100+ x99 + . + x + 1, then (1) is equal to:
(A) 5050 (B) 5049 (C) 5051 (D) 50051

Ans. :
a. 5050
Solution:

f(x) =x100 + x99 + |+ x+1
f(x) = 100x2 + 99x® + ...+ 1 +0

f(1) =100(1)22 + 99(1)%8 + ...+ 1
=100+99 + ... + 1
This is an AP with common difference -1, a =100, n =100 and | = 1.

So, the sum of this AP = (1;& )[100 +1]
=50(101)

= 5050

Therefore, f(1) = 5050

58. 2

lim 2x“—-3x—-5=
Xx—3

(A) 4 (B) 3 (C) -4 (D) -3

Ans. :

a. 4
Solution:
lim 2x2-3x-5
x—-3
=23)%2-33)-5
=18-9-5
=4

59. if f(x) = xlOO + x99 + -+ +x+ 1, then f'(1) is equal to

(A) 5050 (B) 5049 (C) 5051 (D) 50051

Ans. :
a. 5050
Solution:
f(x) = x100 + x99 + .. 4+ x+ 1
Differentiate both the sides with respect to x, we get
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, d
f) = 10 +x9 + - +x+1)
d d d d d
—_ (<100 (99 (2 — -
= &N+ @)+ + X))+ (D)
=100x%92 +99x%98 + ... + 2x + 1+ 0
=100x%2 +99x%8 + ... + 2x + 1
Putting x = 1, we get

f(x)=100+99+98+ - +2 +1
100(100+1) n(n+1)
——— (Sa= )

2 2
=50 x 101
= 5050
60. What is the value of the limit f(x) = x2 + V2xVx2 — 4x if x approaches infinity?
(A)O (B) 2 (C)5 (D) 4
Ans. :
a. 0
Solution:

This is of the form «, therefore we use L'Hospital’s,
rule and differentiate the numerator and denominator.

61. Choose the correct answer.

-, 1 dy .
If f(x) = Vx + — then —— at x = 1 is equal to:

\/X dx
(A) 1 1 1 (D) O
(B) 5 (C) 2
Ans. :
d 0
Solution:

. - 1
Given that f(x) = yx + 7

dyy_1 1 _
(dx) — 2 2~ 0
62. i
What is the value of lim E% ?
y_}z X
2 o ()1 (D) O
(A) - (B) 5
Ans. :
2
a. —
II
Solution:
II
sin=— =1

2

Page 19




hmy—»%? =%
2
_ 1
2
2
T
63. asin x — sin2 X
If L = lim 3 is finite, then the value of L is:
x—0 tan- x
(A) 1 (B) 2 (©) 3 (D) -1
Ans. :
a. 1

64. What is the number of critical points for f(x) = max(sinx, cosx) for x belonging to
(0, 2m)?

(A) 2 (B) 5 (C)3 (D) 4
Ans. :
c. 3
Solution:

We know that in the range of (0, 2m)

the graph of sinx and cosx intersects each other in three points.
And we know that these points of intersection,

are only the critical points Thus, there are 3 critical points.

d
What is the value of —(eXtanX)at x=07

dx
(A) O (B) 1 (C) 1 (D) 2
Ans. :
b. 1
Solution:

We need to use product rule in both the terms to get the answer.
d _ d dy
w9 =g. 5O + 0. . (9)
Here f = eX and g = tan x
i Xt =t i X X i t
I (e'tanx) = tanx. —(e”) + e*. —(tanx)
d
E(extanx) = taneX + e*. sec2x
At x = 0 we get,
= tan0.e0 + e0.sec20

=0.(1) + 1.(1)
-1
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66. X2 _9
What is the value of What is the value of lim —_—

X — o0 2
X< —=3x+ 2
(A) 1 (B) 2
(©o0 (D) Limit does not exist
Ans. :
a. 1
Solution:

Since it is of the form %
we use L 'Hospital' s rule and differentiate the numerator and denominator

x2 -9

L= lim _—
X702 _3x+2

2x

On differentiating once, we get L = limx_,oog

il = 1.

67. 2 <100

. X [ . .
iff(x) =1+x+ > + -+ 10O,thenf(1)|sequalto.

(A) (B) 100 (C) 50 (D) 0

Ans. :
b. 100
Solution:

Which is equal to, lim

%2 %100
f(X)=1+X+?+---+m

Differentiate both the sides with respect to x, we get
) d %2 %100
f(x)= &(1 +X+?+m+_100)

d d d (x? d (x
=+ &(X)+&(?)+"'+&(100)
-4 4 1d 2 1 4 100
= mW T G+ HED e i &)

_ 1 R 99
—O+1+2X2X+---+100X100X

100

=1+x+x2+ - +x%

Putting x = 1, we get
fx)=1+1+1+--+1(100 terms)
= 100

68. What is the value of limy_,4f(y)? It is given that f(y) = y2 + 6y (y = 2) and f(y) =
0(y < 2).
(A) 40 (B) 16 ()0 (D) 30

Ans. :
a. 40
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Solution:
lim,_ ,f(y) = y* + 6y
f(4) = 42 + 6(4)

Since, x = et sint and y = et cost Therefore,
dx

5 = e sint + ef cost =y + x And,
dx .
a=etcost-etsmt=y-x$o,
_y= &
dt

(Z)

(2
_ =%

(y+x)

[(x+y)(y—1)—(y-x)(y+1)]

Thus,y =

(x+y)?
Or, (x+y)?y=(x+y-y+x)y-x-y+x=2xy-2y=2(xy-y)10.
If, y = (sin-1x)%, then what is the value o.

72. Choose the correct answer.

f(4) = 16 + 24
f(4) = 40
69. lim (1 + COSH)COtzﬂX:
x—1
(A) 1 (B) - ]- (C) —
Ans. :
1
c. =
70. ra¢ . ra .
If z, = cos—2 + 1s1n—2 wherer =1, 2, 3, ..n then lim (Z1-29- -
n n n— o
to:
(A) cos;—x (B) sin(—zx (C) e'®
Ans. :
d. eia
71. What is the value of (x +y)2 y if x = et sint and y = et cost?
(A) 12(y +y) (B) 2(y -y) (C) 2(xy +y)
Ans. :
d.  2(xy-y)
Solution:

(D) O

... Zq)is equal

(D) y/el®

(D) 2(xy -y)
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If

sin (x+9)

dy .
y = ———— then = at x = 0 is equal to:

COS X dx

(A) cos9 (B) sin9 (G)o

Ans. :

a.

73.
If

cos9

Solution:
sin (x+9)
COoS X
ﬂ cosx.cos (x+9) —sin (x+9) (—sinx)

dx cos? x

cos xcos (x+9) +sin xsin (x+9)

cos? x

cos (x+9—-x) cos 9
cos? x cos? x
cos 9

(1)2
sin (x+9)

Giveny =

= co0s9

y=— """, then—yatx=0is:

COS X dx

(A) cos9 (B) sin9 (C)o

Ans. :

a.

74.
lim

cos9

Solution:
sin (x+9)
y = COS X
Differentiate both the sides with respect to x, we get

d d
ﬂ (cosx)&sin(X+9)—sin(x+9)a(cosx)

= (Quotient rule)

dx cos? x
(cosx)(cos (x+9)) — (sin (x+9)) ( —sinx)

cos? x

(cosx)(cos (x+9))+ (sin (x+9)) (sinx)

cos? x

cos (x+9—-x)

COS2 X

cos 9

0082 X

dy .
Thus, = at x =0 is cos9

aeX+bcos x + c.eX
2

= 4 then b:

x—0 sin” x
(A) 2 (B) 4 (C) 2

Ans. :

a.
75.

What is the value limg . _, 4

X2—2X—8 '

Xx—4

(D) -4
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77.

" Evaluate: lim

Solution:
The denominator becomes 0, as x approaches 4.

x2—-2x—8 . .
——1 Here, if we factorize the numerator we get

(x—4)(x+2)
x—4 x—4

lim,_ 4
lim
We can now cancel out (x - 4) from both the numerator and denominator.
We get, lim,_,(x+2) =6

sinx + cosx
x — ( SINX — cosx

(A)O (B) 1 (C) -1 (D) »

Solution:
. sinx + cosx
lim ————
x—0 SINX — cosx

Substituting x = 0, we get

. sinx + cosx

= lim ——

x—0 SINX — cosx

. sin0 + cos0
= lim ————

x—0 Sin0 — cosO
y 0+1
= lim
x—0 0-1
_ ) X2 -9
What is the value of llmx_,3m
(A)O (B) 3 (C) Infinity (D)6
Ans. :
d 6

Solution:

When x tends to 3, both the numerator and,

the denominator become 0 and it becomes of the form, 0.

Therefore, we use L'Hospital’s rule,

which states the we differentiate the numerator and the denominator,
until a definite answer is reached.

On differentiating once we get,
2x

].].mX_,ST

Since, this not an indeterminate form now, we can substitute the value of x.




=2x3
=6

78. Choose the correct answer.

14—
2

X dy
Ify = 1 then Ix S equal to:

—4x
(x2-1)2
Solution:

Cdy | (x*-1)2x— (x3+1).2x
' dx (X2—1)2
2x(x2-1-%x%2-1) _2x(-=2)
(x2-1)2 T (x2-1)2
—4x
(x2-1)2

79. Derivative of the function f(x) = 7x73 is:
(A) 21x4 (B) -21x4 (C) 21x4

Ans. :
b. -21x*
n!
N=9m4+ 1) —n!
(A) O (B) 1 (C)2

" Evaluate: lim

Solution:
n!
n+1)! —n!
) n!
= e Dl —n!
1

n+1 -1

We have, lim

n-oo

= lim

n—oo

(D) -21x*




1
= lim -—=0
n

81. Choose the correct answer.
cosec —cot x

lim is equal to:
x—-0 X
1 1 —
(A) -5 (B)1 ©) 5 (b)—1
Ans. :
1
C. >
Solution:
1 COS X
Given lim S26XTCOMX _ pyy sinx sinx
x—-0 X x-0
_ 1 l-cosx _ 2sin? %
B xin()1 xsinx X - sin Ecos z
2 2
sin % tan )2—( tan %
x—1 xcos% X x—-0 2x§
1 1
=zx1=3
82. |f f(x) = g(x) and g’(x) = -f(x) for all x and f(2) = 4 = g(2), then f2(24)+g%(24) is:
(A) 32 (B) 24 (C) 64 (D) 48
Ans. :
a. 32
83. Vx-b — V a-b
The value of lim > > (a>Db):
X—>a X“—a
(A) 1 (B) ——— 1— (C) B (D) ——— 1—
4a aya—b aya—b 4ay/a—Db
Ans.
4
" 4ava-">
Solution:
 Yxb-yab
= lim 5 5 (a>Db):

x—-a X —a
0
This is the 5 form.Apply L-hospital rule
1
— -0
2yx-b
2x — 0

= lim
X —a




, 1 1

lim = —
x - a¥Vx-b  4ay/a-b
Hence, this is the answer.

84. Choose the correct answer.
tan 2x—x

lim 3% —sinx is equal to:
x—( 3X—sinx

(A) 2

N| =
—_——
@)
N
I

(B)

N

Ans. :

b, L~
C2

Solution:

tan 2x
. . tan2x-—x . x [ -1]
Given lim m = lim T snx o
x—0 x-0 x[3- ]

tan 2x

X

, then f,(a) is:

(A) 1 (B) 0

(D) dose not exist

N =

d. dose not exist
Solution:

Given: f(x) = r-e

X—a
Now, f(x) is not difined at x = a. Therefore, f(x) is not differentiable at x = a.
So, f'(a) dose not exist.

Hence, the correct answer is option (d).

86 What is the value of limy _, o(32x“cosec?4x)?
(A) 1 (B) 4 (C) 2 (D) 3
Ans. :
c. 2
Solution:
he limit can be written as,
lim 32x°
X_)Osini 4x .
X X
2 X Xli_%l sin 4x X Xlirg sin 4x




=2x1x1

=2
: . I
If f(x) = xsinx, then f(?) is equal to:
(A) O (B) 1 (C)1
Ans. :
b. 1

88. Choose the correct answer.
If f(x) = x190 + x99 ... +x + 1, then f'(1) is equal to:
(A) 5050 (B) 5049 (C) 5051
Ans. :

a. 5050
Solution:

Given f(x) = x190 + x + .+ x + 1
f'(x) = 100.x190 + 99.x8 + . + 1
SO, f'(1) =100 + 99 + 98 + ... + 1

100
= - [2x100 + (100 — 1)( - 1)]
= 50[200 — 99] = 50 x 101 = 5050
= 5050

89. -1
Let f(x) = x — [x],x € R, thenf (5) is:

(A) % (B) 1 (ONV
Ans. :
b. 1
Solution:
Given: f(x) =x—[x],x € R
Now,

ForO=sx<1,[x]=0
Lfx)=x—-0=x%x,Vx€[0,1)
Differentiate with respect to x, we get
f'(x) =1,vx €[0,1)

Lf(5) =1
90. 1 fx)=1-x+ X2 - X3 + = X99 + XlOO, then f'(1) equals
(A) 150 (B) -50 (C) -150
Ans. :

d. 50

N | =

(D) 50051




91.

92

=50
_ chosx ,
lim T cosx 'S equal to:
% — g1 —COSX
a. 2
b, S
2
3
C. >
d. 1
Ans. :
a. 2
Solution:
- Y x2cos x y x2cos x
iven llm ———— = lim
X—IT 1 =cosx x—-0 281112;
X2 X
Zx4cosx (5)-2005x
= lim — = lim "
x-0 2sin? 5 x—-0 sin? >
X
) 2
= lim ( " ) - 2cosx
x—0 ‘sin 3
=2cosx0=2x1=2
: x2-1 0<x<?2
If f(x) = (0x+3 2=3<3 then the quadeatic equation whose roots are
lim f(x) and lim f(x) is:
Xx—>2 x—-2 T
a. x2-6x+9=0
b. x2—-7x+8=0
. x2+14x+49=0

Solution:
flx) =1 —-x+x2—x%x3+ - —x99 4 x100
Differentiate both the sides with respect to x, we get
, d
fx) = (1-x+x?—x3+ . —x% +x109
d d d d d d
=—1)- = (x2) 4 —(x3) 4 e — —(x99) 1+ — (%100
= 1) — 7 ® + 5 (x%) + 5(x%) + (x99 + —(x199)
=0—-1+2x—3x*+ - —99x”% + 100x”°
Putting x = 1, we get
f(1)= —1+2-3+--—-99+ 100

=(-1+2)+(-3+4)+(—-5+6)+--+(—99+100)
=14+1+4+1+ -+ 1(50terms)




d. x%2-10x+21=0

Ans. :
d. x2-10x+21=0
Solution:

. x2-1 0<x<2
Givenf(X) = 1954413 253<3

lim f(x) = lim (x2—1)
X—2 Xx—=2"

lim [(2 =x)2—=1] = lim (4 + h?2 —=4h - 1)
h-0 h-0
= lim (h’-4h+3) =3
h-0
lim f(x) = lim (2x + 3)
X—2 x—-27t
= lim[2Q+h)+3]=7

h-0
Therefore, the quadratic equation whose roots are 3 and 7

x2—-10x+21=0
93. (Vx—-1)(2x-3)
lim is:

x—0 2X2+X—3
1
a. 10
b 1
' 10
C 1
d. None of these.
Ans. :
b 1
10
Solution:
(vi-1) (2x-3)
Given Xlin(} v 3
(Vi-1) (2x-3) (VR-1)((2x-3)
= lim = lim
x—1 X(2x+3)-1(2x+3) x—1 (x=1)(2x+3)
2x—3

= lim ——=
x—1 (vx+1) (2x+3)
Taking limit, we get
2(1)-3 -1 -1

T (vx+1) (2x1+43)  2x5 10

is

v

w

(@]




95.

sin x + cos x dy ,
Ify=— then == at x = 0 is equal to:
sin X — cos x dx
a. -2
b. 0
1
C. 5
d. Does not exist.
Ans. :
a. -2
Solution:
) sin X+ cos x
Giveny = ———————
sin X — Cos X
dy _ — (sinx+ cos x) (cos x+ sin x)
dx (sin X — cos x)?
_ —(sinx+cosx)2(sinx+cosx)
- (sin x — cos x )2
sin? x + cos? x + 2sin xcos x
- (sinx—cosx)2
-2
B (sinx—cosx)2
_ (dy) -2 -2 )
"\dx/ "~ (sin0-cos0)2 ~ (-1)2
i LTC0S40.
im 1 — cos 69'5 equal to:
x—0
4
a. 9
b 1
' 2
-1
C. o
2
d -1
Ans.
b 2
) 9
Solution:
- y 1—cos 46 y 2sin? 26
iven Ilm ———————— = lIm ——
6-0 1—-cos 66 6-0 2sin2 30
sm2 20 sin 26 1,
= 11m = 1m[ 39]
sin 26
, —g x26 5 (2 4
= lim sin30 _[ ] (5) )
6-0 = —5




96. <M _
lim is equal to:
x—-0xMt—1
a. 1
m
b -
n
c. -
n
d m2n2
Ans.
m
b. —
n
Solution:
Xm—(l)m
. . xM—-1 . x—1
Given lim — = lim 0
x-1 X~ x-1 X
x—1
m(1)m-1 m
- n(l)n—l n
m
T n

7. 1 f(x) = 1 -x+ x2 - x3 + . .x9 + x190, then f'(1) is equal to:

a. 150
b. -50
C -150
d. -50
Ans. :
d. 50
Solution:
Given that f(x) = 1 - x + x2 - 33 + ... x22 + x100
fi(x) = -1 + 2X - 3x2 + ... -99.x%8 + 100.x99
f'(x) =-1+2-3+....-99 + 100
=(-1-3-5..-999+(2+4+6+....100)
50 50
= 7[2 X1+ (50— 1)(—2)] + 7[2 X 2(50 — 1)2]
=25[-11+102] =25 x2 =50
98. <0 —gh
If f(x) = for some constant, a, then f'(a) is equal to:

a. 1

W
w
N




b. 0
c. Does not exist
4 =
2
Ans. :
c. Does not exist
Solution:
xN—gn
Given f(x) =
X—a
(x—a) (n.x™1— (x2~2%)1
f'(x) =
(x) (x—a)?
0
So, f(a) = 0= Does not exist.
99, X — .
If f(x) = — then f'(1) is equal to:
2Vx
)
a. 2
b X
"5
c. 1
d 0
Ans. :
]
a7
Solution:
Given that f(x) = —=
X) = —
iven tha W
_ 1
f 1 \/X.l—(X—4).2—\/§]
--(X)—-— "
_ [2X X+4]
T2 2¢/x.x

100.

2x1
X2 X100
Iff(x)=1+x+7+ ..... +Wthenf()|sequalto:
1
4 100
b. 100

C.

_ 1[ X+4 ]
> 120x)3

doxm1- ]

does not exist

'

w

w




101.

Ans. :
b.

100

Solution:

Ans. :

ay . :
1 then dx 1S equal to:

—4x
(x2—1)2

Solution:

Given,y =

102.

lim
x—0

1 1
+ —
XZ

1
1-2
x2+1
— =
y x2 -1
dy (x2-1).2x— (x2+1).2x
Udx (x2-1)2
2x(x2—-1-%2-1) 2x(—2)
(x2—1)2 T (x2-1)2
—4x
(x2-1)?

cosec —cotx

is equal to:

1
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b. 1
1
C. -
2
d -1
Ans.
1
c. —
2
Solution:
1 COS X
) . cosecx — cot x . sinx ~ sinx
Given lim " = lim ———
x—0 x—0
.2 X
. 1-cosx 2sin” 7
= lim : =
xsin x . X X
x—0 X-sin 5cos 5
. X X X
sin 5 tanz tan§
= lim - = = lim
x—1 XCos 5 X x-0 2><5
1 1 1
=2X1=3
103. ) (1+X)n_1 )
lim is equal to:
x—0 X
a.
b. 1
C. —n
d O
Ans. :
a. n
Solution:
Gi li (1+x)"-1 li (1+x)"=(1)"
iven llIm ——— = lim
<=0 X <=0 (1+x)-1(1)
(I+x)2—(1)" 1
= lim =n(1)"*~
%0 1+x—(2)
=1
104. . tan2x—x .
lim ————— is equal to:
3x —sin x
x—0
a. 2
b, L
) 2
1

C. _E




e

Ans. :

b, L~
C2

Solution:

. tan 2x—xX ) x[——-1]
Given lim 3% —sinx = lim
x—0 2X7SMX v 0 x[3- — ]
tan 2x
lim 2 x2-1  12-1
= 1 - =
%0 3_slnx 3—-1

X
2-1 1

2 2
105. 1f £(x) = x100 + x99 .. +x + 1, then f'(1) is equal to:
a. 5050
b. 5049
C 5051
d 50051

a. 5050
Solution:

Given f(x) = x190 + x99+ + x + 1
f'(x) = 100.x190+ 99 x84+ +1
SO, f'(1) = 100 + 99 + 98 + ..... +1
100
= 7[2 x 100 + (100 — 1)(—1)]
= 50[200 — 99] = 50 x 101 = 5050
= 5050
* Answer the following questions in one sentence. [1 Marks Each]
106. Find the derivative of

3

(5X + 3x— 1)(X— 1)

Ans. : Let f(x) = (5X3 +3x—1 )(x— 1)

By product rule of differentiation,we have,

, d d

f(x) = (5x3 + 3x— 1)5{(;(— 1)+ (x— 1)&(5;(3 + 3x+ 1)
=(5%3+3x-1) x 1+(x-1) x (15x2+ 3)

=(5x3+3x-1) + (x-1) x (15x2+3)

[23]




= 5x3+3x -1+ 15x3 + 3x - 15x% - 3
= 20x3 - 15x% + 6x - 4
107. Find the derivative of x3 (5 + 3x)
Ans. : Here f(x) = x3(5 + 3x)
() = x5 + 3%)]
= x 355430 + (5 + 39— (x~9)
=x3x3+(5+3x) x(-3x)4
= 5 - 56+39

3
3 5+ 3x 3 | x-5-3x -3
sl e

108. Find the derivative of x5 (3 - 6x9)

Ans. : Here f(x) = x° (3 - 6x79)

d _ _ d
=x°-(3-6x" %+ (3-6x"9)(x")
= x°(54x719) + (3 - 6x79) x 5x%
= 54x7 + 15x4 - 30x™°
= 24x7° + 15x4

24 4
= — + 15x
x

109. Find the derivative of x*4(3 - 4x>)
Ans. : Here f(x) = x4 (3 - 4x)
f(x) = d—dX [x4 (3 - 4x3)]
- X—4diX(3 —4x72) + (3 - 4x‘5)d—Ci(X‘4)
=x* (20x) + (3 - 4x9) (-4x?)
= 20x7 10 - 12x5 + 16x°10

36 12
=36x10-12x° = — — =

XlO X5
110. Find the derivative of the function 5sec x + 4cos X

Ans. : Let f(x) = 5 sec x + 4 cos X
Therefore, we have

. d
f(x) = a(SseCX+ 4cosx)

d d
= 55{(secx) + 4&(cosx)




111.

112.

113.

=5secxtan x+4 X (-sin x)
. f'(x) =5 sec x tan x - 4 sin x

Find the derivative of function sin (x + 1) from first principle.

Ans. : Here f (x) = sin (x + 1)
Thenf(x+h)=sin(x+h+1)
f(x+h) —f(x)

We know that f(x) = lim

h-0 h
. sin (x+h+1) —sin (x+1)
= f(x) = lim 7
h-0
2 2x+h+2 . h
cos | — — |sin | 3
= lim
h—0 h
h\ . h
cos X+1+§ sin | 5
= lim =cos (x+ 1)

SINE

I
Find the derivative of function fix) = COS(X— 3) from first principle.

8
I
cos|x—3

fix) = cos(x— g)

Ans. : Here fx)

Thenf(x+h)=cos(x+h—§)

f(x+h) —f(x)
h

We know that f(x) = lim
h-0

S|

= f(x) = lim

h-0

cos X+h——)—cos (X—g)
h
— 2sin (X—H

8
m - 70 g (2
3 — Sin X_8+2 Sin 2

= lim A = lim
h-0 h-0 h
2

— : a
= sin{x— 3
sin (x+ a)

Find the derivative of function T cosx (it is to be understood that a, b, ¢, d,

N

" h .
3 Sin

p, g, r and s are fixed non-zero constants and m and n are integers).




sin (x+a)
CoSs X

Ans. : Here flx) =

sin (x+ a) ]

d
- f(x) = dx cos x

d . . . d
COSXE{[SHI (x+a)] —sin (x+a) dX(cos X)

COSZX

cos x.cos (x+a) —sin (x+a) ( —sin x)

cos?x

cos x.cos (x+ a) +sin xsin (x+ a)

cos?x
cos (x+a—x) . .
= —— [ "+ cos (A-B) = cos A cos B + sin A sin B]

COSzX

COS a

COSzX

114. Find the derivative of the function x* (5 sin x - 3 cos Xx).

Ans. : Let f(x) = x*(5sinx — 3cosx)
By product rule of differentiation,we have,

, d d
_ 4___ . . el 4
f(x) =x dX(SSmx — 3cosx) + (5sinx — 3cosx) p (X )

_ A 4 .. L , ﬁ( 4)
=Xx" X SdX(sz) - 3dX(COSX) + (5sinx — 3cosx) ax \ X

= x*[5cosx — 3( — sinx)] + (5sinx — 3cosx) (4X3)
fl(X) = X3[5XCOSX + 3xsinx + 20sinx — 12cosx]

115. 2

Find the derivative of function (ax“ + sinx)(p + g cosx) (it is to be understood
that a, b, ¢, d, p, q, r and s are fixed non-zero constants and m and n are
integers).

Ans. : Here f(x) = (ax? + sinx) (p + q cosx)
; d
s £ (x) = —[(ax* + sinx)(p + gcosx)]
d d
= (ax? + sinX)d—X(p + gcosx) + (p + qcosx)zf(ax2 + sinx)

2 + sin x) (-q sin x) + (p + q cos x) (2 ax + cos X)

2

= (ax

= -q sin x (ax© + sin x) + (p + g cos x) (2ax + cos x).

6. X
Find the derivative of function ———— (it is to be understood that a, b, ¢, d, p,
1+tan x

g, r and s are fixed non-zero constants and m and n are integers).

Ans. : Here flx) = 1+ ton x

, d X
s f(x) = ]

dx | 1+tanx




117.

118.

119.

20. _ o
Find the limit: lim

d d
(1+tanx)a(x) —X&(1+tanx)

(1+tan x) 2
(1+tanx) (1) —X(Sech) 1 +tan x— xsec?x
(1+tanX)2 B (1+tanX)2

Find the limit: lim (x> — x% + 1

x—1

Ans. : We have, lim [X3—X2+1]=13—12+1=1

x-1

2 10

Find the limit: lim [1 +x+x"+ .+ X

Ans

x— —1

: lim [1+x+x+ X0 =14+ (=D +(=-1)2%+

x- -1

=1-1+1-1+1-1+1-1+1-1+1=1

3

X —2X2

Find the limit: lim

Ans

Th

Ans

X—>2[X2—5X+6]

0
: Evaluating the function at 2, we get it of the form 0
erefore, we have,
x5 —2x2 Y x2(x=2)
X222 5yr6 | x=27(x-2) (x-3)
. x? (2)2 4
m, »Gosy =23=-7= 4

x—2 1

X—’l[Xz—X X3—3X

2+2X]

: First, we rewrite the function as a rational function.

x—2 1

x2—x  x°—3x2 +2X] [X(X 1)

X —3X+2)

x—2 1
| x(x-1) T ox(x—1)(x=2)

x2—4x+4-1
x(x—1)(x—-2)

x2—4x+3

T ox(x—1)(x-2)

0
Evaluating the function at 1, we get it of the form —

0
H li x* =2 1 li x2—4x+3
ence 1lim - = 1m
x>l w2 v x3_3x242x x=1lx(x—1)(x-2)

o+ (=110




(x—3)(x-1)

x=1x(x-—1)(x-2)
x-3  1-3
x=>1x(x=2) = 1(1-=-2)

121. . X15_1

Evaluate: lim T
x->1x -1

Ans. : We have,

= lim

= lim =2

122. Find the derivative at x = 2 of the function f(x) = 3x.

f(2+h)-1(2) ) 3(2+h)—-3(2)

. 3h .
h = ].].mh_,oi = ].lmh_,()S =3

Therefore, derivative of the function 3x at x =2 is 3.
123. Find the derivative of the function f(x) = 2x2 + 3x - 5 at x = - 1. Also, prove that
f'(0) + 3f'(-1) = 0.

Ans. : First, we find the derivatives of f(x ) at x = -1 and x = 0. We have,
f(-1+h)—f(-1)

f(-=1) = lim

h-0 h
, f(x+h) — £
s f(x) = lim DI
h-0
[2(—1+h)2+3(—1+h)—5]—[2(—1)2+3(—1)—5]
= lim %
h—-0
[2(1+h2—2h)—3+3h—5]—[2—3—5}
= lim 7
h—-0
2h%—h
= lim T = lim (2h—1)=2(0)-1=-1
h—-0 h-0
, _ f(0+h) —£(0)
and f(0) = lim 7
h-0
, f(x+h) — £
v f(x) = lim 222 19

h-0 h




[200+m2+3(0+m) -5 ] - [2(0)2+3(0) -5 ]

= lim
h-0 h
2h%+3h
= lim 7
h-0
= lim (2h + 3)
h-0
=2(0)+3=3

Now, f'(0) + 3f'(-1) =3-3 =0.
Hence proved.

124. Find the derivative of f(x) = x2.
, _ f(x+h) — f(x)
Ans.: f’(x) = lim,_, 7
h 2 _ 2
125. Find the derivative of fx)=1+x+x2+x3+...+x0atx=1.
Ans. : Given, f (@) = 1+ x + x2 + x3 +... + x>0
On differentiating both sides w.r.t. x, we get
f'(x) = 0 + 1 + 2Xx + 3%2 +... + 50x%9
At x =1,
f'(1) =1+ 2(1)+ 3(1)2 + ... + 50(1)*°
=1+2+3+..+50
(50) (51) o n(n+1)
_7_1275[.211_ - ]
126. 2

Compute the derivative of f(x) = sin“ x.

Ans. : We have,

f(x) = sin®x
df(x)
dx

_d
= dX(smxsz)
. d . . d, . . 0

= (sin x) ZSinX + sin de(smx) [using Leibnitz rule]
= (cos x)sinx + sinx(cos x)

= 2sin X COSX = sin 2x

127. o , o o 2x+ 3
Find the derivative of f from the first principle, where f is given by fix) = ~— 2

Ans. : Note that function is not defined at x = 2. But, we have

2(x+h)+3 2x+3
; f(x+h) -1 X+ h— T ox—
£ = limy_ o= o i X
(2x+2h+3)(x—2) - (2x+3) (x+h-2)
h(x—-2)(x+h-2)




(2x+3)(x—2)+2h(x—-2)—-(2x+3)(x—2) —h(2x+3)

h(x-2)(x+h-2)
-7 7

= lmy oGy Gra = ~ (x—2)2

128. 1
Find the derivative of f from the first principle, where f is given by fix) = x + <

Ans. : The function is not defined at x = 0. But, we have

(X+f1+Lh ) - (X+l )
f(x+h) — f(x) ) X+ X
h = HMp-o h

f(x) = lim,_,

* Given section consists of questions of 2 marks each. [86]

129. - 4x+3
Evaluate lim

x—4

xX—2

. 4x+3 4%x4+3 19
Ans. : Here lim = = —
x—2 4-2 2

x—4
130. XlO 5
Evaluate lim
X— —

+x"4+1

Ans. : Here lim
x—- =1
(-4 (=-1)5+1 1-1+1 -1

-1-1 - -2 2

131.
Evaluate lim
x—0

(X+1)°—-1

X+1)%-1
Ans. : Here lim LGSkt

x-0
(X+1)5-1

= lim ~ v

x—0
Puttingx+1=y,asx—-0, y— 1
. y5_1 _ 5-1
llmﬁ —5(1)

y-0




132.

133.

134.

135.

136.

. 3x%—x-10
Evaluate lim >
xX—2 x“ -4

. 3x2—-x-10]o0
Ans. : Here lim —— [—from]
x? - 0
x—2
(x—2)(3x+5)
(x+2)(x-2)
3x-5 6+5 11

=lm - ==
x—-2

x*-81

2 _5x-3

= lim
x—2

Evaluate lim
x—32x

4
. x*—-81 0
Ans. : Here lim - [—from]
x-3 2x“—5x—3 0

(x2+9) (x+3) (x=3)

=le2 (x—3) (2x+1)
_ 1 (x*+9)(x+3) _ (3°+9)(3+3) _ 108
ST axrn T @2x3+n) 7
/3 _1
Evaluate lim —————
Z—>121/6—1
1/3_1 0
Ans. : Here lim 21/6 [—form]
z—1 27/°-110
(£ 1)?
=Zlin11 /61
1/6+1 1/6_1
= lim (z 1/)6(2 ) lim =z'6+1
z-1 (z -1) z—-1
=Me+1=1+1=2
) aX2+bX+C
Evaluate lim ——, a+ b+ c= 0

x—-1cx“+ bx+a

. ax?+ bx+c

Ans. : Here lim —5———
x—1 CX + bx+ a

ax (1)2+bx1+c a+b+c

- cx (1)2+bx1+a ~ c+b+a 1
1.1
X+2

Evaluate lim o
x> -2 %




1,1
. 2
Ans. : Here lim ——

o =2 x+2
x+2
= 1i 2x
= m x+2
x— =2
Y x+2 1
= m 2x x+2
x> —2
Y I
= oy T ox—2T 1
x— =2
137. . sin ax
Evaluate lim 7
x-0 %
. . sin ax
Ans.: Given, limy_ o—7—
, T . , . sin ax
Applying the limits in the given expression we get, llmx_)ow =

Multiplying and dividing the given expression by a we get,
sin ax a

x—-0 px a
Sin ax a

x-0 ax XD

= lim

= lim

. sin x
We know that: lim,_ =
X
_al, sinax_axl_
= p Max-0"ax T =

138. . sin ax
Evaluate lim

-0 Sin bx

>l -

,a b#0

. sin ax . sin ax
Ans. : Here lim — = lim X ax X —
sin bx sin bx

-0 x-0 ax . X bx

. sin ax 1 ax a .. sinax 1
= lim X — X — | = = lim .
ax sinbx bx b ax sin bx
x-0 —_— i

bx x-0 bx

a a

= z X1x1= I)
139. . sin (m—x)
Evaluate lim ——

X 1T m(m—x)

in (m— 0
Ans.: Lety= lim —Sm((n_ );) [afrom]
x— 1T Immnm—x

Putx=mo+y,asx—-m y—0




. sin [m—m—y] .
lmljﬁgjgj7—= lim
y—>0 y y—>0
. —sin 1 .. sin 1
= lim — y=;11m y=;><1=
y=0 y=0
140. . COS X
Evaluate lim
X-’OH X

Ly =

COS X cos 0

Ans. : Here lim
T
x-0

141. cos 2x—1

Evaluate lim cosx—1
x—( COS X—

1
-X -0 I

cos 2x—1 1 —cos 2x

Ans. :Here lim ———F =
x-0

. 2sin?x .
= lim ———— = lim
x—0 28in°x/2 x—0
4sin?x/2cos?x/2

= lim =

x=0 sin’x/2

lim
x-0
(2sin x/2cos x/2)2

sin?x/2

1—-cosx

x-0

142.

Evaluate lim bei
=0 sin x

ax—+ xXcos x

lim 4cos?x/2 = 4/2 =

2

Ans. : We have, lim ———— = lim

=0 bsin x %0

ax+ xcos x ax
bsin x

XCOS X

a _. b'¢ 1 ..
= — lim — + — lim
b sin x b
x-0 x-0

a .. 1 1 ..
lem—+—11m

x-0 sin x
x

lim 1

sin x

+ XCOS X
bsin x

a
b

x-0 l
) b
Sin x
lim ( ) lim
X
x-0

1 1 1y .. sin 6
X7+ 73 %X7 C lim =1

a+1
b

Evaluate lim xsecx
x—-0

o | o

143.

Ans. : Here lim xsecx
x—0

1
= limxX — -
COS X
x-0 x-0




144. sin ax+ bx

Evaluate lim +—b a,b,a+b # 0.
x— (0 @X+sin bx

Ans. : We have,

sin ax  bx

. sinax+bx ) x X
lim ax+sin bx — lim ax sin bx
-0 x-0 <t
[dividing both numerator and denominator by x]
. sin (ax) .
lim —Qx  Xat lim b
x-0 x-0
- . . sin bx
lim a+ lim = X b
x-0 x-0
lim f(x)
Lo f(x) x—a . . .
lim = — and lim fix) + g(x) = lim fix) + lim g(x)
g(x) lim g(x)
X—a X—a X—a X—a

X—a

. sin ax .
alim ——+1lim b
x-0 x-0

sin bx
bx

lim a+ blim
x-0 x-0

1 b i
S22y |

a+b(1) %0
a+b _
a+b

145. Evaluate lim (cosec x — cotx)
x-0

Ans. : Here lim (cosec x — cotx)
x—0

. 1 COS X
= lim — — —
sin x sin x
x-0

1—cosx

= lim -
Sin X
x—-0
2sin?x/2
= lim — = lim tanx/2 =0
2sin x/2cos x/2
x-0 x-0

146. i tan 2x
Evaluate lim —17

7 -

xX— > 2

Ans. : Here lim

o o
X735

2

tan 2x [ 0

afrom ]

I

Put x = 12—7+yasx—>§, y—-0




lim 1 tan (m+2y)
y—0 §+y—§ y—0 Y
tan 2 tan 2
= lim — = lim 5 x2=1x2=2
y—=0 y-0
147. | x| 0
= %
Evaluate lim f(x), where f(x) = X
x—0 lo, x=0
L #0
Ans. : We have, f(x) = x’
o, x=0
0—nh
LHL = lim f(x) = lim l—f{l = lim lo—h; [putting x=0-hasx - 0,thenh -
x-0" x=0" h—0
0]
—h
= hnlljzl
h—0
h
= lim _—h['.' |-x| = x]
h-0
=1
O+h h
RHL = lim f(x) = lim I lim (loihi = lim 5 =1 [putting x=0+ h as x —
x-07" x-07" x h-0 h-0
0,thenh - 0]
lim f(x) 2 lim f(x)
h-0~ x-07
Limit does not exist at x=0
148. 20
—  x
Find lim flx) where fix) = |X|
x—0 Lo x=0
—, x#0
Ans. : Here fix) = | x|
o, x=0
LHL = lim fx) = lim %
x-0" x-0"
Putx=0-hasx—=0,h—->0
0—h —h —h
limm= limm= limT= -1
h-0 h-0 h-0
RHL lim Ax) = lim —
_ | x|
x-0 x-07"
Putx=0+hasx—-0,h—-0
O+h h h
lim = lim —=1lim-=1
o 10+0] o 1Bl o h




Now LH.L. # RH.L.
Thus limit does not exist at x = 0.
149. Find lim Ax), where f(x) = |x| -5
X—5
Ans. : Here f(x) = | x| -5
LH.L lim fix) = lim |x| —5

> Sade x—5"

Putx=5-hasx—-=5h-0
lim|5—h-5=1lm5—-—h—-5=1lim(—h) =0

h-0 h-0 h-0
RH.L = lim Aix) = lim |x| —5
x-57 x-57

Putx=5+hasx—-5,h-0

lim|5+h -5= lim5+h-5= limh=0
h-0 h-0 h-0
Now L.H.L. = RH.L

Thus limit exists at x=5 and lim fix) =0

x-0
150. . o . f(x)—2 .
If the function f(x) satisfies lim ———— = 1, then evaluate lim f(x).
x-1 x*-1 x—-1
. ) lim [f(x) —2]
Ans. : Given, lim (}2{) — == 1 =1
x-1 x—1 1m1(£—1)
x-1
—~  lim [Ax) - 2] = 7 lim (X2 - 1)
x-1 x—-1
—~  lim fx) — 2 =n(12—1)
x-1
= lmAx)—2=no0x0=limAx)—-2=0
x-1 x-1
= lim filx) =2
x-1

151. Find the derivative of 1/x2 from the first principle.

1

Ans. : Here f(x) = —

X
Then f(x + h) =
( ) (x+ h)?
f(x+ h) — £
We know that f'(x) = lim (x ])1 )
x—-0
1t 1 5 5
2T 2 — (x+h
= f'(x) = lim LD X lim X—z x )2
h—=0 h h—=0 hx*(x+ h)
. x2—x?—h%2-2xh . h(-h-2x)
= lim > — = lim ————
h-0 hx“(x+ h) h-0 hx<(x+ h)
—2x -2




. x+1
Find the derivative of (%x—1) from the first principle.

1
Ans. : We have, f(x) = §+1

By first principle of derivative, we have

[ (x+h)+1  x+1 ]

f(x+h) — f(x) (x+h) -1 x-1

f(X)= lim = lim
h=0 h h=0 h
— (x+h+1)(x-1)—-(x+1)(x+h-1)
_hing h(x+h—-1)(x—1)
(x2+xh—h—1)— (X2+Xh+h—1)
= lim
Py h(x+h—1)(x—1)
_ —2h
_hing h(x+h—1)(x-1)
_ 1 -2 -2
T oo b= (x=1) T (x-1)2
153. XlOO X99 X2
For the function fx) = 100 + 99 + ... +7+X+1 prove that f'(1) =
100f'(0)
X100 X99 X2
Ans Heref(x)—m+g+...+?+x+1
d XlOO X99 X2
f(X)=E( W+E+...+?+X+1
1 1d d d
_ %100 99 la o, 4 a
100 dX( )"' 99d (X )t o HE) 0+ 7 ()
1 1
=mx100X99+—><99X98+ L+ 5 X2x+1+0
x99 4598 4 iyt

Now f'(1) = (1)%9 + (1)%8 + .+(1) + 1 = 100
£(0) = (0)? + (0)%8 + .+0+1=1
Which shows that f'(1) = 100f'(0)

154. Find the derivative of x" + ax™! + a2 2 + _+ an! x + a" for some fixed real
number a.

Ans. : Let f(x) = x" + ax" 1+ a2x"2 4+ +aM Tx + an

On differentiating both sides, we get

f'(x) = nx™T +a(n-1)x"2+a2(n-2)x"3+ ... .+a™11+0
On putting x = a both sides, we get

f'(a) =na™' +a(n-1)a"2+a?(n-2)a"3 +.+a"!

=na™+(n-1)a""+(n-2)a"" + .. +a"!




=a™T n+(n-1)+(n-2)+..+1]
n(n+1)
5]

[ ** sum of n natural numbers =

, n(n+1)
f'(a) = —

155. For some constants a and b, find the derivative of (x - a)(x - b)
Ans. : Here f (x) = (x - a)(x - b)

o F(X) = =(x— a)(x - b)

n-—1

= (x— @)= (x— b) + (x— b~ (x - a)
=(x-a)x1+(x-b)x1
=x-a+x-b=2x-a-b

156. 1 g
Find the derivative of — for some constant a.
x1— g0
Ans. : Here f(x) 2

s fix) = % [X;:ZH ]

(x-a) = (x"—a") - (x-a") < (x-a)

(x—a)?
(x—a) xnx?~1- (x2-a") x1
(x—a)?
nx?—anx8~—1— x4 g0

(x—a)?
157. Find the derivative of the function 5sinx — 6cosx + 7

Ans. : Let f(x) =5sinx-6cosx+ 7
Therefore, we have,

, d
f(x) = &(SSinx — 6cosx + 7)

d d d
= 5&(smx) — 6d—X(cosx) + 5{(7)
=5 X cosx-6 X (-sinx)+0

. f'(x) =5 cos x + 6 sin x

158. 1
14~

Find the derivative of function (it is to be understood that a, b, c,d, p, q, r

1—-—
X

and s are fixed non-zero constants and m and n are integers).




Ans. : Here f(x) = = ——

d | x+1
dx | x—-1

f(x) =

(X—l)%{(x+1)—(x+1)d—i(x—1)

(x—1)2
_(x=1)x1-(x+1)x1
- (x—1)2
x—1-x-1 -2

= = ,x=0, 1.

(x—1)2 (x—1)2

159. _ A . 1 o
Find the derivative of function 2—(|t is to be understood that a, b, ¢, d,
ax“+bx+c
p, g, r and s are fixed non-zero constants and m and n are integers).
1
Ans. : Here f(x) = —————
ax‘+ bx+c
d 1
=g (—b)
(ax2+bx+c)d—‘i(1) —1.(%(axz+bx+c)
B (ax?+ bx+c) >
_ (ax*+bx+c¢)(0) —1(2ax+b)  —(2ax+bh)
(aX2+.bX+ c)2 (aX2+bX+ 0)2
160. _ o _ a b o
Find the derivative of function ) + cosx (it is to be understood that a, b,
X X

¢, d, p, g, rand s are fixed non-zero constants and m and n are integers).

a b
Ans. : Here f{x) = -, — - +cosx=ax 4 - bx ™2 + cosx

X x2
. d. _4 2 d _4 d _»o d
s f(x) = dX[aX — bx“ + cosx] = adX(X ) — bdX(X ) + dX(COSX)
—ax °+2bx™° —sinx= —(/ + 5 —sinx
X X
. —4a 2b .
—4ax~° +2bx~ 3 — sinx = — + — —sinx
X X

161. Find the derivative of function 4vVx — 2 (it is to be understood that a, b, ¢, d, p, q,
r and s are fixed non-zero constants and m and n are integers).

Ans. : Here fix) = 4\/}— 2
w0 = 2 [ayx - 2]
=47 (yD) - = (2)

2

1
=ixiT T 5




sin x+ cos x

2.
Find the derivative of function — (it is to be understood that a, b, c, d,
sin x—cos x

p, g, r and s are fixed non-zero constants and m and n are integers).

sin x+ cos x

Ans. : Here flx) =

sin x—cos x

. A0 d | sin x+cos x
- W= e | sin x—cos x

. d . . d .
(sin x—cos x) E(sm X+ cos x) — (sin x+ cos x) E(sm X—CO0S X)

(sin x—cos X)2
(sin x—cos x) (cos x—sin x) — (sin x+ cos x) (cos x+ sin x)

(sin x— cos x) 2
— (sin x—cos X)Z— (sin x+ cos X)2

(sin x—cos x) 2

2x— cos2x+ 2sin xcos x— sin

2 2 2

— (sin X— CO0S“X— C0S“Xx— 2sin xcos x

(sin x—cos x) 2
—2(sin?x+ cos?x) -2

(sin x—cos X)2 (sin x—cos X)2

163. sec x—1

Find the derivative of function ——— (it is to be understood that a, b, ¢, d, p,
sec x+1

g, r and s are fixed non-zero constants and m and n are integers)

-1
Ans. : f(x) = :eex-

sec x+1

S LX) =

d | secx—1
x | sec x+1

d d
(sec+1)5{(secx—1)—(secx—l)a(secx+1)

(sec x+1)2
(sec x+1) (sec xtan x) — (sec x— 1) (sec xtan x)

(sec x+1)2
sec?xtan x+ sec xtan x— sec?xtan x+ sec xtan x

(sec x+1)2
2sec xtan x

(sec x+1)?2

164. a+ bsin x

Find the derivative of function ———— (it is to be understood that a, b, ¢, d,
c+ dcos x

p, g, r and s are fixed non-zero constants and m and n are integers)

a+ bsin x

Ans. : Here flx) = T deos x

d | a+bsin x
- f(x) = E{[c+dcosx]

d . . d
(c+ dcos X)E((a+bsmx) - (a+bsz)E(c+dcos X)

(c+ dcos)?
(c+ dcos x) (bcos x) — (a+ bsin x) ( — dsin x)

(c+ dcos x) 2




bccos x+ bdcos?x+ adsin x+ bdsin?x

(c+ dcos x) 2
bccos x+ adsin x+ bd(cos?x+ sin?x)

(c+ dcos x) 2
bccos x+ adsin x+ bd

(c+ dcos x) 2

165. 4x+ 5sin x

Find the derivative of the function filx) =
3x+ 7cos x

4x+ 5sin x
Ans. : Here f(x) = 32+ 7cos %

(3x+ 7cos x) d—‘i (4x+ 5sin x) — (4x+ 5sin x) d—a; (3x+ 7cos x)

s F(x) =
(%) (3x+ 7cos X)2
(3x+ 7cos x) (4+5cos x) — (4x+ 5sin x) (3 — 7sin x)

(3x+ 7cos x) 2
12x+ 15xc0os x+ 28cos x+ 35c0s2 x— 12x+ 28xsin x— 15sin x+ 35 sin? x

(3x+ 7cos x) 2
15xcos x+ 28cos x+ 28xsin x— 15sin x+ 35 (cos?x+ sin?x)

(3x+ 7cos x) 2
15xcos x+ 28cos x+ 28xsin x— 15sin x+ 35

(3x+ 7cos x) 2

166.
x%cos

Find the derivative of the function T enx (it is to be understood that a, b, c,

)

d, p, g, r and s are fixed non-zero constants and m and n are integers)
XZCOS (IZY )

Ans. : Let f(x) = EEree—

By quotient rule,we have,

(X2 ) —XZ%(sin X)

sin d
in x—-

f(x) = cos— -

4 sin?

X

sin xX 2x— x2C0S X

IT
4 sin? x

COS

7 .
Xcos [2sin x —xcos x]

- f (X) - sin? x

167. Evaluate:

. sin X —Ccos X
lim
X— —
4 4




Ans. : Given that lim SIMXTCoSX

I

X*IZI X7
\/f(%sinx—%cosx)
= lim
p x— =
X—>Z
V2 (cos gsin X —sin gcosx)
= lim
. x—2
X—>Z 4
/2sin (x—g)
= lim
 x- =
x—>_z B 4
=2.1 =2

Hence, the required answer is \/i.

168. Evaluate:
1 —cos 2x

lim 2

x—0 X
1 —cos 2x

Ans. : Given that lim >

x-0 X

2sin? x

2

= lim
x—0

= lim 2(
x—0

=2x1=2
Hence, the required answer is 2.

X

sin x 2
)

169. Differentiate the following functions.

X4+X3+X2+1

X

d x*+x3+x2+1
Ans.; L (Kol

..& <

d 1
—_ = (<3 2 2z
_dx(X + x +X+x)

1
=3x*+2x*+1-—
X

: . 1
Hence, the required answer is 3x2 +2x% + 1 — -
X

170. Evaluate:
sin x — 2sin 3x + sin 5x

lim

X
x—0




171.

172.

173.

sin x — 2sin 3x + sin 5x

Ans. : Given that lim
x—0
sin x 2sin 3x sin 5x

X

= lim -
x—0 X X
. in 3 in5
= lim == — lim 2(>5—) x 3+ lim (*=-) x 5
x-0 X 3x-0 X 5x-0 ¥
=1-6+5=0
Hence, the required answer is 0.
| ooooxn=2n
Find 'n" if lim ~—o - 80,x €N
x-2 X7
Ans. : Given that lim ——5- = 80
X— 2 x
=n.(2)"~1 =80
=nx2871=5x%x(2)°>"1!

“n=2>5
Hence, the required answer is n = 5.

Given section consists of questions of 3 marks each.
X2
Find the derivative of 71 3x_1

2
Ans. : Here flx) = *+1  3x—1

- _d| 2 x? _df 2 d | x?
o (X)_dX x+1 3x—1 | dx\x+1] ax|3x-1

(x+1) o (2) =29 (x+1)  (3x-1) = (x2) — 2o (3x—1)

(x+1)2 (3x—1)2
_ (x+1)x0-2x1  (3x—1)(2x) —x*x3
N (x+1)2 (3x—1)2
=2 6x% — 2x— 3x2 _ -2 3x2—2x
T (x+1)2 (3x—1)2  (x+1)2 (3x—1)2

Find the derivative of function cosec x cot x.

Ans. : Here f (x) = cosec x cot x

d
s f(x) = = [cosec x cot X]

d d
= cosec X — (cot x) + cot x — (cosec x)

dx dx
cosec x. - COSEC2 X + cot X .- cosec X cot X
3

X = cosec X CO'E2 X.

- cosec

[66]




174. Evaluate:

_ V1 —cos 6
].].m T

S IV2i3-x)
X 3 3

y/1—cos6
Ans. : Given that lim
x—oZ \/E (;—I—x)
3
y/2sin? 3x
w2 V2(5-x)
V/2sin 3x
X_>1—37 \/E ( 17—33x )

3.sin (mz—3x)

m—3x
I
X=3
. sin x
=3[ lim — =1]
X
x-0

Hence, the required answer is 3.

175. Evaluate:

x> +27

lim
51243

X—3X

3
. . x°+ 27

Ans. : Given that lim -
%3 X°+243

= lim —_— [Dividing the Nr and Den. By x - 3]

x—3

= lim —
Xx—3
3(_3)3—1
5(_3)5—1
3x (—23)>2
5% (-3)%
1 1
~ 5x3 15

: .1

Hence, the required answer is 15
176. Evaluate:

X7 —2X

3—3X

5
2

+1

lim

x—-1x + 2




7 5

X' =2x°+1
Ans. : Given that lim ————
x—1 X 3_3x2+2

x/—x%-x%+1

= lim
x—1 x3—x2-2x2 42
o x9(x2-1)-1(x5-1)
= lim

o1 X2(x-1)-2(x%2-1)
Dividing the numerator and denominator by (x - 1) we get

i S )
1 (1) 2 ()

_(1)5)

limx°(x+1) — lim (

_ x-1 x—-1 x-1
limx2—2lim (x+1)
x—1 x—1
_1(2)=5.(1)>"!
- 1-2(2)
2-5 -3
=12-—3-1

Hence, the required answer is 1.

177. Evaluate:

\/1 +X3—\/1—X3

2

lim
x—0 X

\/1 +x3—\/1—x3
Ans. : Given that lim 2
x-0

[Vi+x3-y/1-x3] [V1+x3+y/1-33]
= lim
x—0 2 [Vi+x3+y/1-%3 ]
) (1+x3) - (1-x%3)
= lim

x—=0 Xz[\/1+X3+\/1—X3]

1+x3-1-x3

= lim
x-0 xz[\/1+x +\/1 —-X ]

= lim f(x)
x—1

Hence, the required answer is 0.

178. Evaluate:

X2—4

lim > —
x—V2X +3V2x—-8
x*-4
Ans. : Given that lim ————
x—y2% 243y2x-8
(x2-2) (x2+2)
%% +44/2x—/2x—8

= lim
X—4/2




(X+/2) (x=/2) (x*+2)
lim — — —
X_)\/Ex(x+4\/2) —V2(x+4y2)

(x+v2) (x=v2) (x2+2)

= lim = =
xoy2 (x+4y2) (x—+/2)
(X+/2) (x2+2)
= lim WG
X*VE x+4y

Taking limits we have
(V2+y2) (2+2)
V2+4y2
22 x4
5y2
: .8
Hence, required answre is ¢.

179. . x4—1 . X3—k3
If lim

x—1 x—1 x—-kx

8
5

1
Ans. : Given that lim X_l = lim
x-1 ¥ x-k X
4-1 _ 5. (x=K) (x*+k*+kx)
= 4(1) _xlinlz (x—k) (x+k)
4= 1 (x—k) (x? +k? +kx)
—3 =
T xR (x4 k)
k% +k? +k?
2k

=4 =
=>4=—

8
=k = 3

8
Hence, the required value of k is 3-

180. Evaluate:
) Vx+h—Vx
lim T
h-0
Vx+h—vx

Ans. : Given that lim o
h-0

. VX+h-yx _

= Jing NNl X \/x +h+ \/X

. x+h-—x
= lim —
hqoh[¢x+h+VX]

h
= lim ——
hoo h[vx+h+yx]




181.

, 1
T lp VarhevR
Talking the limits, We have

1 1
VEHVE  2yX
1
Hence, the answer is —.
2\/x

Evaluate:

5 5

(2+x)§— (a+2)§

lim

X—a
X—a

5 5
(2+x)z—(a+2)3

X—a

Ans. : Given that lim
X—a

5 5
(2+x)7—-(a+2)3

= leg (2+%) — (a+2)

) (2+%)3— (a+2)3
= 1l1im

S, 2 0 - (at2)

5 5 1
= §(a+2)5_

5 3
= §(a+2)2

5 3
Hence, the required answre is E(a + 2)2.

182. Differentiate the following functions.

X5 —COS X
sin x
d /x°—-cosx
Ans, ; L (Eocomx)
dx sin x

d d
; —_ _ (w2 _ — (i
sin X — (x cosx).dx(smx)

sin? x

sin x(5x4+sin x) — (x° = cos x) (cos x)
sin? x
2 x —x5cos x + cos? x

2

5x%.sin x + sin

sin“ x

cos X + (sin? x + cos? x)
sin? x

cosx+1

5x%.sin x — x°

5x%sin x — x°

2

sin“ x

5

5x%sin x —x%cos x + 1

2

Hence, the required answer is

sin“ x

183. Evaluate:

_ x* —vx
lim —

x—1 Vx—1




X4—\/§
Ans. : Given that lim =
X -1 Vx—1

— 7
vx[(0z-1]
= lim
7 7
_[XE—(l)E]
P
. -1
= hm +
o1 (®03-(1)3

x—1

Dividing the numerator and denominator of x - 1

[xz- 7]

. \/X x—1 . —
= lim ————— X lim /X
x—1

7 7

Sz t
=T 1., x /1

5(1)2

7

2
= I =17

2

Hence, the required answer is 7.

184. Evaluate:

cot2

) x—3
Ire cosecx
X—= =
§)

cot?x—-3

Ans. : Given that lim ——
; COsecx— 2

X=5
cosec’x—1-3

cosecx — 2

= lim

X—5
. cosec?x —4
= lim —————
cosecx — 2
X— 6
(cosecx+2) (cosecx—2)

= lim
yig
X =

6
= lim (cosecx+2)

7
X— =

6
Taking limit we have

(cosecx—2)

=cosecl—67+2=2+2=4
Hence, the required answer is 4.




185. Evaluate:

~1—cosmx
lim 1—
x—=0 — COS nNx
. . 1 — cos mx

Ans. : Given that lim ————
1 —cos nx

x—0
2sin? %x
- im (222

. n
x—=0 2sin? 57X

= lim
x—0

n

o o
(SII].ZX)2
sin EX

. m
. Sin 7X m
lim ( x)2
x-0 7X

n
m?2
Hence, the required answer is —.
n

186. Evaluate:

1 1
y (x+2)3-23
im
x—0 X
. . (x+2)%—2%
Ans. : Given that lim ————
x-0
Putx+2=y
= X=y-2
1 1
= lim 5o %
y2-0 Y72
1 1
. y3—23
= lim
y-2 Y72
1 1 1, =2
= 3.3 '=327
-2

Hence, the answer is 3 (2)73.

187. Evaluate:
(1+x)%-1

lim >
x-0(1+x)°-1




, . (1+x)%-1
Ans. : Given that lim —————
xo0 (1+x)%-1
Dividing the numerator and denominator by x, we get
(1+x)%-1
= lim
h-0
Putting 1 +x =y
=>x=y-1
yo-(1)°
_y-1
y2-(1)?
y—1
yo-(1)®
. -1
= lim —yzy_(l)Z
h=0 ——
6.(1)°"! 6

2.(1)2-1 2
=3

Hence, the required gnswer is 3.

X
(1+x)2-1

= lim
h-0

188. Evaluate:
sin 3x

m in 7
X—>OSI X

sin 3x

Ans. : Given that lim —
%=0 sin 7x

: .3
Hence, the required answer is =

189. Differentiate the following functions.
a+ bsin x
c+dcos x
d fa+bsinx
Ans, ; L (2tbsinx)

(c+dcos x) .%(a+bsinx) - (a+bsinx);—x(c+dcos X)

c+dcos x

(c+dcos x)?2
cbcos x + bdcos? x + adsin x + bdsin? x

(c+dcos x)?2




cbcos x + adsin x + bd (cos? x + sin? x)

(c+ dcos x2)
cbcos x + adsin x + bd

(c+dcos x)?
190. Differentiate the following functions.

X5—COS X

sin x
d (XS—COSX)
dx

d d
i - —(x2%— — (g
sin xo— (x cosx).dx(smx)

Ans. : -
S1n X

sin? x
sin x (5x% + sin x — (x° — cos x) (cos x)

2

sin
X—X
2

X

2 5COS X+ Ccos

2

5x%.sin x + sin X

sin“ x
cos X + (sin? x + cos? x)
2

5x%.sin x — x°

sin“ x
5x*sin x — x°cos x + 1

N sin? x

. . 5x%sin x —x%cos x + 1
Hence, the required answer is —

SIn“® X
191. Differentiate the following functions.
sin3X0053x
d .
Ans. : dX(s1n3xcos3x)
d d

— winde . & 3,. % /.3
= sin”x - gL c0s”x dx(sm X)
= sin3x.SCos3X( — sinx) + cos3x - 3sin?x - cosx
= — 3sin%xcos? + 3cos?xsin?x

2xcoszx( — sin?x + coszx)

2

= 3sin
= 3sin?xco0s2x - c0s2x

2

3 )
= = . 4sin?xcos?x - cos2x

4

3 ..
= Z(Zsmxcosx)zcosZX

3 .
= Zsm22x © COS2X

: .3 .
Hence, the required answer is Zsm22x * COS2X.

192. Evaluate:

V3sin x — cos x

lim p
II _ =
X—>€ X 0




y/3sin x — cos x

Ans. : Given that lim
x- 1
V3

2[ Fsinx- Feosx]
5 sin x— S cos x

X —

ol

7 . I
2 [cos zsinx—sin gcos x ]

= lim —
X—>1—67 X_E
2sin (x—7) ;
= lim —HG [ lim SIZX = 1]
x—»IEI (X_g) X—=
=21=2

Hence, the required answer is 2.

193. Differentiate the following functions.

2.4 2
x“cos

sin x

T
XZCOS n

d 4
Ans.:d—( - )
X S1n X
_ Ei( 2
—COS4.dX
1

7 [sinx.;—x(x)z—xz.;—x(sinx) ]

X

sinx)

sin? x

1 sin x2x—x2c0s X ]
V2 sin? x
1 2x x2cos x ]

V2 Lsinx sin? x

1

=5 [2x cosecx — x? cotx cosecx ]
X

= —=cosecx[2 — xcotx |
V2

. . X
Hence, the required answer is ﬁcosecx[z — xcotx .

* Given section consists of questions of 5 marks each. [40]

194. Evaluate the following limits.
(sin (a+pB)x+sin (a—pB)x+sin 2a-x
cos 2fx —cos 2ax

x—0




(sin (a+B)x+sin (a—B)x+sin 2a-x
cos 2x —cos 2ax

Ans. : Given lim
x—0
[ 2sin ax-cos fx+sin 2a-x ] -x

= Xlin(} 2sin (a+ B)x-sin (x—B)x
’ [ 2sin ax - cos Bx + 2sin ax-cos ax | -x
= l1m - :
%0 2sin (a+B)x-sin (x—B)x
li 2sin ax (cos Bx+cos ax) - x
= 11m 3 B
<=0 2sin (a+ B)x-sin (a—B)x
sinax[Zcos (%ﬁ)x-cos (%ﬁ)x] -X
= lim , ,
=0 sin (a+p)x-sin (a—B)x
sinax[Zcos (%ﬁ)x-cos (%ﬁ)x] -X
= lim a+p a—p
x-0 2sin (T)x-cos (T )x
s sin ax-x
= lim . a+pB a-B
x—0 2sin (T )x-cos (T)X
sin ax
1 o (0%) X
= ]-]-m E sin a+f . a-p
x-0 [ 2 Xx(a+ﬁ)x][sm(2 )Xx(a—ﬁ)x]
a+p a—=p
%X 2 (T)X 2
_1 ax?
T 2 [a+B a-p
(22)x (557 )x
L B - B
= — a+ a—
2| (57) (%)
_ 1 da
-2 a2 — p2
_ 2a
- az_ﬁz
. . 2a
Hence, the required amswer is ——.
a‘—pB

195. Evaluate the following limits.

1 —sin =
—sin —
) 2
lim " " "
X—=IIcos — (CcOoS — —sSin —
2 (€95 4 4)
1—sinz

2

Ans. : Given lim " "
X— 1 COS = (cos - —sin — )

2 4 4
2 X 02 X _ogin X X
' cos 4+sm n 251n4 cos 7
= lim
X (cos Z—sin > ) (cos X —sin 2 )
X—=1I COS2 COS4 Sll’l4 COS4 SlIl4
X : 3)2
1. COS4—SII’14
= m % (cos X —sin % ) (cos *—sin ) (cos Z—sin >
X—=1II 0082 COS4—SII’14 COS4—SII'14 COS4—SIH4)




= lim
I, . X
X—II (COS4+Sln )
1
COS4 Sll’l4
1 1

1,1 2
V2 V2 V2
1
V2

1

Hence. the required answer is ﬁ

196. Evaluate:
y sin X —sin a
mm ——

x—a Vx—Va

Ans. : Given that lim Smx—ome

X—a \/)_(—\/5
. sin x —sin a o Vx+y/a
= l1m = = — —
x—a VX—Va Vx++/a

(ZCOS%H .sin? )Vx+v/a

= lim —
X—a

= lim COS()?)(\/)_{+\/5)
X—a

Taking limits we have
ata

= cos(*37) (vVa + va)
= COSX X 2\/5 = 2\/5. cosa

Hence, the required answer is 24/a. cosa.

197. Evaluate the following limits.

. tanSX—tanx
lim p
<L cos (X+7)

. . tan3 x —tan x
Ans. : Given lim S E—
o coSs (X+Z)
4
tanx(tanzx—l)

X—

= lim

Jig
I [of0}] (X+—)
X—>Z 4

) ) (1—tan?x)
= lim tanx - lim —H]
x-2 w2 beos (x+7)
(1—-tanx) (1+tanx)

= —1 X lim
I cos (x+§)
4




(cos x—sin x)

—-(1+1)x lim -
_ T COSX:COS (X+Z)
4

\/E ( L_cos X — L_sin x)

V2 V2
= —2 X lim -
X_’JZT COS X COS (X+Z)
_ [cosg-cosx—sin gsinx]
= — 22 lim -
i COS X COS (x+—)
X—— 4

4
—2\/§~cos (X+IZT)

= lim —
I COS X COS (X+Z)
4
—-2v2

7

(0] Z

—-2y2

= 1 =—2X2=_4

V2
Hence, the rquired answer is -4.

X —

198. Evaluate the following limits.
(x+y)sec (x+y) —xsec X

lim
y—0 Y
Ans li (x+vy)sec (x+y) —xsecx
.. lIm
y—0 Y
li xsec (x+y) +ysec (x+y) —xsec X
= 1l1im
y=0 Y
' [xsec (x+y) —xsecx ]  ysec (x+7)
= lim + lim ————
y=0 y y—=0
~ x[sec (x+y) —secx] .
= lim + lim sec(x +y)
y—0 y y—0
%[ 1 1
. ( ) .
= lim csErY) %X 4 lim sec(x +y)
y=0 y y=0
. cosx—cos (x+vV) .
= lim x| =~ x+v) cosx | T lim sec(x +y)
y—0 y y y—0
X [ — 2sin (X+§+y ) - sin (X_;(_y ) ]
= lim + lim sec(x +y)
y—0 ycos (x+y) -x y—0

[ (xr3) - ()]
= lim cos (x+y) 008 X-y + lim sec(x +y)

y-0 y-0
Taking the limits we have
, 1
= x[smx- —] + secx
COS X*COS X

= xsecxtanx + secx




= secx(xtanx + 1)
Hence, the required answer is secx(xtanx + 1).

199. Evaluate the following limits.
kcos x

m—2x’
Let . Find the value of k.

I
[3,x = Eand f(x) = f(f)

kcos x
. m—2x’
Ans. : Given =
3,X = 5
7
 kecosx ~ kcos (§+h)
L.H.L.f(x) = lim = lim ————
m—2x bid
b4 h-0 H—Z(——h)
X—-= 2
li ksin h li ksin h
= 1lm ——— = 11m
ho0 m—mo+2h ho 0 2h
k k
=z1=3
T
 kcos x ‘ kcos (5+h)
R.H.L.f(x) = lim T—ox = lim ———————
o h-0 7-2(5-h)
li ksin h 1 —ksinh
= 11m = 1l1m
h—0 m—mo—2h h—0 —2h
k k
=z1=3
we are given that lim f(x) = 3

h—2
2
Hence, the required answer is 6.
200. Evaluate:
 V2—-V1+cosx
lim 5
x—0 sin” x

V2—+/1+cosx

Ans. : Given that lim —
Sin

_ x0T
V2—+y/1+cosx 2++y1+4cosx
= lim X ————
x—0 sin? x V2++/1+cosx
. 2—(1+cosx)
= lim — —————
x—( Sin x[\/2+\/1+cosx]
. 1+ cosx
= lim —
x—=0 sin2x[\/2+\/1+cosx]
251n2}2—( 1
= lim

x—0 (2sin %cos%)z V2++/1+cosx




2 X
2sin 2 1

= lim X —
x—0 4sin? %cos2 % V2 ++/1+cos x
. 2 1
= lim

x>0 4cos> > \/2+\/1 + cos x
Taking limit, we get
2 1
X ———
4c0s20  (v/2++/2)
1 1 1 1

=X X —= = —=
22 2y2 42
1

Hence, the required answer is —=.

4/2
201. Evaluate:

2sin x — sin 2x

3

lim
x—-0 X
2sin x —sin 2x

Ans. : Given that lim 3

x-0 X
. 2sin x — 2sin xcos x
= lim 3
x-0 X
. 2sinx— (1 —cos x)
= lim 3
x—-0
. 2sin X —COoS X
= lim ( )
x-0
2sin? x
. sin x 2
= 1im 2(% )( —)
x-0 X
sin2 =
. sin x 2 1
= 11m2( )(2 7 x—)
-0 X x* 4
X 4
sin2x
. sin x 2 1
= lim 2 )(2 . )2.—
-0 X x* 4
X 4
. X
. 4 (sinxy .. sin o
= lim —( )11
4 X X
x—-0 X
=-0 2
2
1.1.(1)2 =1

Hence, the required answer is 1.




