Limits And Derivatives

eqT - 12
T 3R 31awEA
Limits[Tﬁ‘ﬂ] 2. The value of 1X1£r21 (Bxt5) is
S . s (a 3 (b) 5
Limit :- We say that 1}11[} f(x) = | if whenever © 11 d -1

x —a, flx) — I 3.  The value of lim 71° is

Fundamental Theorems on Limits -t
. : . (@ (b) 1
L. 1,1112 ) +g(x)} = 1}3} fx) + 1,1112 g(x) ¢ O (d)  None of these
2. 1}5} ) - g0} = 1}3} fx) - 1}3} gx) 4. The value of lim(2x- 1) is
x—0
im0 E) = m )l g0 @ 2 ® -
Cof  Jim ) © 1 (d 0
4 lm "ot = Jim g(x) lim g0)#0 5 The value of lim (" +2x+ 1) is
5. lim {c-f(x)} =c- lcilrn f(x), [c=constant] (a) 4 (b) -4
6. limc=c¢ () 1 d 2
r—a . 9 _ .
7. Iff(r) < g(x) forall x then limfr) < & The value of lim(x*-9) is
lim g(x) o (@ 9 ® 0
o (c) 4 d -9

w1 x & fog afe flx) < g(x) g ar

7. The value of lim>——> is

lim f(r) < lim g(x) o x-1
N o (@) -5 (b) 3

Remember(ag av) © 5 @ 0

1. lim xx n Z =na"! wherea >0 8.  The value of lim(x*- 4x) is
r—a X—-2

X _

2. lim L = 1oga (a) -4 (b) 12
-0 X ) -12 d) 4
.oet—1

3.0 lim———=1 9. The value of lim(x+1) is
_ log(1+x) (@ 1 (b) 2

4. Im— NG ! © 3 d) 4
li o= )

5. ] Ny x)i=e 10. The value of 1in51(2 -x%) is
- : . X X—

6. lim S _lim 2 - @ 23 (b) 20

7. lim @X_fim X __, © -2 @ 12
TUoox v tanx 11.  limlog(1 -x) is equal to

8. lim cosy=1 o
o (@ 0 (b) 1

9. limsiny=0 © ¥ (d) None of these

Multiple Choice Questions 12. llfg log(2 + x)is equal to
(g8 fawadia y) (a) 0 (b) log2
1. The value of 1}{{} 3x is (©)  logs () log7
lxifrol 3x BT A 2 13. lxill(}(e“ +2)is equal to
1 (@ 0 (b) 2
(@ 3 ®) 3 © 3 @ 1
(c) 1 (d 0
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14. l_irrol(e‘* +e™ +2x) is equal to

(@ 0 (b)y 2
(c) 3 (d 1
15. ling(l +x+x+x*+x") is equal to
(@ 0 (b 1
() 5 (d 4
16.  lim (1 +x+x"+ ... +x") is equal to
X—-
(@ 0 (b 1
(c) -1 (@ 2
17. @) =272, x#-1then limf()i
. )= x+ 1 »¥#-1then lim (x) is
A f(0) = X2 x#-1at lim f(x) &7 7 2
(x)—x+1,x - lim (x) &1
(@) 1 (b) 2
(c) -2 d 3
18. Iff(x)=e” -8 then lim f(x) is
(a) -8 by -7
(c) 8 (d 7
19. If f(x)=log(x+1)+2 , then lin(;n f(x) is
(@ 3 (b)) 2
(c) 0 (d 1
2
20. The value of lim< X*9 ) is
x—3 X + 3
(a) 18 (b) 6
(c) 3 (d 2
x'-4
21. The value of lim( ) is
x=2\ X~ 2
(a) 4 (d) 2
(c) 8 (d 0
. [ x'-81).
22. The value of lim is
x—-3 x-3
(a) 108 (b) 100
(c) 81 d 0
%_ %4
23. The value of lim< A d ) is
X—a X~ a V
5 5a”
@ 3 ) ® 3
2 32 A
© = @ "
[ x*-64 ) :
24. 1X1£r41< 216/ 18 equal to
(@) 6 (b) -6
(c) 0 (d 2
25. lim<ex—_1) is equal to
x—=0 X
(a) -1 (b)) 0
(c) 1 (d) None of these
HaMT-11 ATIOTA)

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

2x _
The value of lim<%> is

@ 1 T 2
() 0 d 3
The value of 1im< -1 ) is
x—0 1OX
@ 5 b 5
© 2 @ &
The value of 1@(’3”2};1) is
@ (b) m
© n @ =
The value of 133}(#) is
(@ 1 (b 3
© 5 @ 0

The value of lim<m> is
x—0 X

(a) m-n (b) m+n
() mn @
) eSx _ er ) .
13{1(}1( x is equal to

1
@ 5 b 3

1

(© 2 C
lil’Ial( 3: 1 ) is equal to
(a) 3 (b) log3
) 1 (d) log2
1irr01< > ‘2;1 ) is equal to
(a) log5 (b) 1710g5
© % ) log2

X_ X
lirrol (a xb ) is equal to

(a) loga+logh (b) loga-logh
(c) log(a-b) (d) log(a +b)

X X

lim

x—0

is equal to
(a) logi+log2 (b) logs-log2
(c) log(3) (d) log(7)

X

.21,
The value of 1)(1{1;)1 IS
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1

@ ~ (b) 101g2
(c) > log2 (d) -5 log2
log(1 +
37. The value of lim log+) o
(@ 0 (b) 2
() 3 d 1
log(1 +3
38. The value of liIIOI M is
(@ 0 (b) 2
(c) 3 d 1
log(1+2
39, Iff(o)= log(¥2%) 4o tim f(x) is
x—0
(@ 0 (b)y 2
() 3 d 1
20 1 o log(1 + 5x) . )
. )= — iox then 1X1£1;)1 f(x) is
1
(@ 5 b 5
© 2 @ 10
41. The value of lirrol <%> is
(@ 1 () 0
© 2 @ 5
42. The value of lim (%) is
(@ 1 (b) 4
() 5 (d 0
_ [ sin2x . .
43. Iff(x)= <—4x ) then l}g} f(x) is
1
(@ 2 b 3
(c) 4 d 1
44, liIIOl <%> is equal to
(@) 2 (b)y 4
(c) 8 d 6
45. linol <taézjx) is equal to
(@ 2 (b)y 3
1 1
) 7 d 3
. sin4x \ .
46. The value of 1X1£IO1 <sin2x> i 1
(@) 4 ®
© % @ 2
47.  The value of lim ‘G i
HET-11 (TFOTa)

48.

49.

50.

51.

52.

53.

54.

5S.

56.

57.

58.

59.

(a) m (b) mtn
© (d) mn
. tan9x .
The value of IXIEIOI 3y
(@ 9 (b) 6
(c) 12 (d 3
. injx .
1}{1(‘)1 % is equal to
5 6
@@ & (N
(¢) 30 (@ 11
i tan8x ; 1t
lim 5 7 is equal to
(a) 81 (b) 4
© 5 @ 2
. tan7x
he value of lim -7,
x—0
T tan14x
(a 7 (b) 14
1
© 75 @ 2
The value of lirrol (1+cosx) is
(a 2 (b) 1
¢ 0 (d)  None of these
The value of ling (2+sinx) is
(a 2 (b) 1
¢ O (d)  None of these
linol (sinx+cosx) is equal to
(@ 0 (b) 1
(c) 2 (d 3
lxifrol (x+sinx) is equal to
(@ 0 (b) 1
(c) 2 (d 3
lirrol v x+4 is equal to
@ o0 b)) 1
(c) 2 (d 3
lxiflol £/ ii? is equal to
(a) 2 (b) 1
(c) 4 (d 0
2
The value of lim X+527X+2 is
x—2 X
(@) 2 (b 1
(c) 4 (d 0
)
The value of lim >
) x-0 sin”nx
@ O
(c) mn d m+n
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60.

sin’3x

The value of lim ——
x-0 sin”2x
3 9
(@ > b 7
(¢) 5 (d) 36
. tan’6x
61. The value of lim 3, IS
x~0 tan 3x
(a) 36 (b) 9
(c) 18 (d 4
)
62. The value of lim M is
x-0 tan 4x
25
(a) 100 b T
16 5
©) 25 d 7
63. If f(x) = sinx then lim f(x) is
(@ 0 (b) 2
(c) 3 (d 1
64. lim (sinx+cosx) is equal to
(@) 1 (b) -1
() 0 (d 2
65.  lim (sinx-cosx) is equal to
%
1-/3 1+4/3
(a) 2 (b) 2
(© 1+V3 (& 1-v3
66. The value of lim (tanx) is
=7
(@) -1 (b)y 0
(c) 1 (d) None of these
67. The value of 1inol (x- cot2x) is
(@ 1 (b) -1
1
© 5 @ 2
68. If f(x) = tanx+cotx then lim f(x) is
e
(@) 2 (b 1
(c) 0 d -1
69. Iff(x)= x’+4x+1 then lim f(x) is
(@ 0 (b) 1
(c) -1 @ 2
2
70. EE<§:;)memmH0
(@) 8 (b) 4
(c) 1 (d 2
HaMT-11 ATIOTA)

(M

(6)

(11)
(16)
e2))
(26)
€2))
(36)
(41)
(46)
(5D
(56)
(61)
(66)

Answer key S<IXHTT

Multiple Choice Questions

(98 fascdia ueA)
d @2 ¢ (3 a (@) b
b (7)) a ] b (O b
a (12)d (13) ¢ (14 b
b (177 b (18 b (19 b
a (22)a (23) b (24) a
b @) b (28) a (29 a
a 32)b (33) b (34 b
c 3d (38 ¢ (39b
c (42) ¢ (43) b (44) a
d (47) ¢ 48) d  (49) a
c (52) a (53) a 54) b
c (57)a (58) b (59) a
d (62) b (63 d (64 b
c (67) ¢ (68) a  (69) b

Very Short Answer Type Questions
(erfa org S yw)

Evaluate ({191 S1d @1siQ)

1.

10.

11.

) 3-8
lim(3x2 x-lO)
2 _
x=2 x -4
lim (sm(ﬂ -x))
X—T 7T(7'[-x)
im(coszX-1>
x~0 \ COSX-1
1im((1+X)"' )
x—0 X
im( 1+3 -«/1-3x>
x—0 X
. (cosx)
o\ -x
im(eg'l)
x—0 7)(‘
lim(x2-2x+1)
x—0 X+1

(5) a
(10) ¢
(15) b
(20) ¢
(25 ¢
(30) a
(35 b
(40) b
45) ¢
(50) d
(55) a
(60) b
(65) a
(70) d
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u.lm(%h)
x—0 X
13. im ( sm8x>
x-0 \ tan2x
14. hm(X+1>
x=0 \ x-1
J’_
15. 1m<“ 3)
x—4 x'2
10 _
16. im<x 1)
=1\ x-1
7. im(x +2X'8>
x—0 x-8
. axt+b
18. 1X1£r01 <0x+1>
19. hm<2X+1
x—=0 5
20. 1m1(5-1)
x—0 X

Very Short Answer Type Questions
(erfar org S yw)

-8

x—2

5
1. Given, lim ( ~32 > , form = %

_5x%x2!
- 3x2?
X 2
_5 32 _ 3)0 Ans
2. Given,
i 3x*-x-10
m=—
-2 X -8
_3(2r-(2)-10
(2)-
_12-2-10
4-8
_12-12
-4
_0
-4
=0 Ans
HefT-11 oI

3. Given,
. sin(;r -x)
lim—F
X—T T[(]Z‘ —x)
Let T-x=h o h—-0

sinh
h

(1)

_ 1. sinh
T hl’l;)l h

Ju—

B

1

=

Ans

M_T

-1
T

4. Given, [y Cc0s2x"1

form=g
w0 cosx- 1~ 0

_ 1-cos2x
1 = yruesr
x~0 1 -cosx

= lim
x—0 : QL
2sin 3

sinx |\’
= lim smx
x—0 2

. 7/ 2
sinx 2 X9

2sin’x

= lim

x—0

X
X sin'5
=(1x1x2)
=4 Ans

ﬁ<ﬂ+xY1)

letl+x=h
as x -0 . h—1

5. Given ,

olo

form =

6. Gevin,

lim v1+3x-41-3x

x—0 X

, forrn=6

= lim

J1+3x-4/1-3x ﬂ+h+ﬂ 3x
x—0 X

Jf?§+¢13x
~ lim 1+3x-1+3x
0 x- (MI'F3x+w/1 3x)
fg’x-Q/1+3x—+«1-3x)
. 6
=1
XI—I»HO (\/1+3x+\/1'3x)

1+0+4/1-0
6

Tl
%_3 Ans

(144)
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7. Given, 15. Given,
cosx
m———

li
S lim 55
cosO 1 -
= S5 = Ans +
-0 T 4(44223 79 Ans
8. Given, 16. Given,
3x
1 € — 1 = g . Xlo - 1
1}?} 32x ’ form 0 1X1£r11 —1 ° form = 0
X
_poe =13 L x0— W
wﬁ 12 _ET x—1
—1x3 =3 Ans =10x1°
9 Gi =10X1=10 Ans
. iven, .
hanQ_'2x4_1 17. Given, 5
o X711 hm%xg_g
_0=2.(0)+1 _ 1 A =0 R
N 0+1 - ns :(f+2'm)—8
10. Given, 08
) ( 22 ) = _—g =1 Ans
lim X=7
o i 18. Given,
=TT Am lim &
11.  Given _a-(0)+b b An
i x+9 c-(0)+1
H? x+3
2
_3+9 19.  Given,
3+3 I 2x+ 1
_9*9 s
9 2-(0)+1
18 =24 5) :% Ans
= 9 = 2 Ans
12.  Given, 20. Given,
. sin7 0 57— _0
S o= i o=
— i sin7x 7. =log5  Ans
xR
- 8 8 ns Short Answer Type Questions
ST Y+
13.  Given, (g )
. [ sin8x _0 ;
13{13( tandx > , form = {5 Evaluate(# 19 g1 &)
_ 1. [ sin8x 2x 8 . 1—cosx>
- lxlfrol( 8 tan2x X 2) 1. lxl?(} ( X
=<1><1><%>=4 Ans ) (l—cos4x>
) 1 — cos5x
14.  Given, 3 1 (ax-+xcosx)
y x+1 ) bsinx
my—1 4 1 (xtmm)
0+1 1 A ) 1 — cosx
0—1 ns
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5. lim (secx — tanx)
=5
6 lim < sinax + bx )
’ x~0 \ ax * sinbx
7. Find the value of lim f(x), where f(x)= 5[0
lim f(x) 1 w1 g B f0)= ] Sty
8. Find the wvalue of lir%l f(x), where f(x)=
2x+3,x<0 .
3(x+1),x>0
. . 2x+3,x<0
lim f(x) STAFSTA@ S, 56T f(x)=
X0 3(x+1), x>0
COSX
9. lim| 7
2\ 2
10. i (1 +C§’SX>
X—T tan"x
Short Answer Type Questions
(crg, S uw)
1. Given
. (1 —cosx _ 0
1{0( & ), forrn—O
2 X
Ly 2sin A
= lim 5
x—0 X
. y 2
sin
2 1
— X —~
ER 7
2
_ 1V_,1_1
2. Given,
lim 1= cosde form = 0
=0 1 —cosbr’ 0
_ 2sin’2x
““ 2sin’ 5/
sm2x /
= lim X2 >< 5
x—0 2X Sll’l 5/
=<1><1><2><;>2=& Ans
5 25
HefT-11 oI

3.

4,

5.

Given,

lim
x—0

bsinx
( a+ cosx ) X

~lim sinx
< COSO>X(1)
a

b Ans

(ax+x COSX

Given,

. ( X - tanx )

lim 1= cosx ) *

x—0 COSX
Xtanx

=lim e/

X— : X

2sin 4

tanx 4

_0
form—O

= limoc %
sin 2
_ 1*1' (tanx) 4
x—0

Sll’l%
L)-(17-4=2 Ans

Given,

lim(secx — tanx)

o
2
_ lim< 1 sinx )
7\ COSX  COSX
X=7
—1 < 1 — sinx )
= lim
7\ COSX
2
— 1 —sinx _ 1+ sinx
M = 0sx 1 + sinx
X=7
~ lim 1 —sin’x
X cosx(1 + sinx)
2
~ lim COS™ X
- cosx(1 + sinx)
_ 11m COSX
1 + sinx
X*z
cos =
= A 0 Ans
.7 1+1
1 + sin >

), form =

olo
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6. Given,

lim
X

= lim

x—0

= lim

x—0

_1Xa+b

sinax + bx
~o ax t sinbx’

form = 0
sinax X ax + b

sinbx

bx
Xa+b

a+ 5111)1bx Xb

_a+b

ax+—_— Xbx

smax

a+1Xb

7. Given,

Now hmf (x) = lim

8. Given,

flx )_{3(x+1)

sinSx

) =ox

sinSx
X—0 10x °

_ . sinSx 1
= lim™5, ™= X5

x—0

x+3 x<0

x>0

form =

0
0

Now, hmf(x) = hmf(O +h)= hm 3-(h+1)=3

x—0T

and, 11mf(x)—11mf(0 h)—11m[2( h)+3]=3

x—0"

clearly, hmf(x) = limf(x) =3

x—0"

Hence, hn(}f(x) =3 Ans

9. Given,

lim(
e

let

as x - 2%
2

T _
cos( 5 h>

= lim
h-0

10. Given,

lim(

HefT-11 oI

T
2

1 + cosx

COSx

h
=1 Ans

sinkh

h

_0
tan’x )’ form = 0

cos’x(1 + cosx)
sin’x
cos’x - (1 + cosx)
1 —cos’x

= lim

X—>T

=lim
cos’x - (1 + cosx)

(1— cosx)(l + cosx)

= lim cos’x

.z 1 —cosx

= lim

X—T

_ cos’
1 —cosm

_ (=1 1
T1—(=1) 1+1

Long Answer Type Questions
(el Sada geA)

Evaluate (AT ST &Y)

tan2x
1. Iim| 7w
=Z\ X7
) 1im< sin2x + sin6x >
: +—0 \ SInJx — sin3x
m x#0
3. Let f(x)=7 X’
0, x=0
Find lim f(x)
Ix|
HHT f(x)= X~ x#0
0, x=0

1inolf(x)$rm:farcraﬁ|

atbx, x<1
4. Let f(x)=14 , x=1
b—ax, x>1

5. Show that 11m

If lil’Ill f(x) = (1), find the value of a and b.

atbx, x<1
HHT f(x)=14 , x=1
b—ax, x>1

afg 1X15111f(x) =f(1) 8 A adAT b AT B |

xl does not exist.
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Rreg & & lim |Wqﬁ%| :hm%
h-0
=1
Long(%r:;wer Taype 3;;)8 tions and limf(x) = limf(0 —h)
. |—h
1. Given, = hlgl _hl
tan2x
1im( _1), form =% = lim_Lh
X—% 2 h—0
I =-1
Letx—5 =h clearly,(¥Usedh)
as x — & limf(x) # limf(x)
2 x—0t x—0"
S~ h=0 so, lirrol f(x) does not exist.
tanz(§ + h> 31t lim f(x) 31RdeT =8l 21
Now, im———— =0
h—0 h
~lim tan(?fh+ 2h) 4. Given,
e tanoh atbx, x<I1
= lim~= f(x) =14 . ox=1
=1im<tan2h>><2 b—ax, x>1
n-o\ 2h
—(1)x2 f(1)=4
. . n
—, LL Xh}g f(x) lim f(1+h)
=lim[b—a(l +h)]
2.Given, B ]];ﬂi
( sin2x + sin6x ) form = 0 B a
sin5x — sin3x o 0 and lim f(x) = lhlnoq f(1 —h)
x—1" -
2sin4x - cos2x o _
0( 2cosdx - sinx ) = 1]113}[3 +b(1 —h)]
sindx - cos2x =a+tb
~lim ( cos4x - sinx ) .
Now, lim f(x) = f(1) =4
( sindx , cos2x ) x=1
m{“sinx > cosdx lim f(x) = lim f(x) = (1)
sin4x x 1 _ cos2x ! o
llng( 4 XSIIIXXX cos4x> >b—a=atb=4
m( in4 _ 4><cos2x> =b—a=4 and at+tb=4
Xao 4x 151 cosdx a=0b=4
= 1IX1 X4 X so,a=0andb=4 Ans
=4 Ans
3. Given, 5. Given,
| | Let f(x)Zﬁ. Then,
X
fx)=4 x> X70 limf(x) = limf(0 + h)
0, x=0 =0 N
We have, - lhl}:l(}m
hmf(x)— hm f(0+h) .. h
s =lim3-
In| o
—im -1
WHEMT-11 (ATOTE) ey FWEIRA. -y d5-ug-3w s fyed AaRor g (2024)
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and lim f(x) = limf(0 —h)
x—0- h-0

= lim —h
-0 |—h|
=1 —h
o h
=-1
clearly,(¥qtcc)
limf(x) # limf(x)
x—0" x—=0"

Hence, lirrol f(x) does not exist.

S lim f(x) R 7 |
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DIFFERENTIATION - d ( = onn?
X1. dx tanx) = sec’x
3ddheld
Xii i(cotx) =— cosec’x
Derivatives (3Tddclo) dx
d
1.  Differentiate with respect to x (d.w.r. to x)= % X111 a(secx ) = secx - tanx
x @ ATUET qdHeTol= % Xiv. %(cosecx) =—cosecx - cotx
2. Differentiation from the first principle Multiple Choice Questions
_ prineip (sg famedia uw)
g RAERid 9§ et
L ()=
y = f(x) ’ dx
d_y_1 f(x+h)—f(x) (a) 10x° b X
dx ™ h (C) 10x* (d  x°
d —
3. Algebra of derivative of funtions 2. a(z \/; ) =
el & TqBol BT SISO (a) ! (b) L
. 2/ Jx
If u and v are funtions of x then 7
T u TAT vx D Bed & a ©) Y @  x
. dV i X\ —
1. dx(u+v)—a+dx 3. dX(Se)_ 5
ii (u v)—d—“—d—V o0 O
) dx (c) Se* (d)  None of these
d
. gy (u V)= + v dl)j 4. %(sx) =
v d_u .. dv (a 5 (b) 5x
iv. %(£> = M () x (d) 0
v A%
d du 5. %( 8)=
V. gxCu=crg,s ©=constant. BEG)
(a) 8 b 1
4. Some important Derivatives Furmula (c) -8 d o
JAHAS B Y HEdYU A d (s
d 6. &(2 =
L dx ¢~ 0, ¢ = constant. (@ 2 (b) 2" log2
i, %(x“) = X" i (1 ( i"fﬁ d 0
d : dx\x /"~
1ii. a(x) =1 1 1
(@ ®) 5
v el = 8 :
Todx 2v/x © d x
i(L) _ 1
o)y 8. L(x-
: i( x) — X 1
V1. dx a a -loga (a) X3 (b) 2x73
.. d /o o« (c) -2x! (d 2x
Vii. a(e )=¢e
d
i(l )_L 9. d—x(Zlogx)=
viii. g -(logx) =~ 2 1
ix i(sinx) = cosx @ % ® %
' dx (¢) 2x d «x
X. %(cosx) =—sinx 10. di(x%) =
X
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(b)
(d)

(b)
(d)

(b)
(d)

(b)
(d)

(b)
(d)

(b)
(d)

(b)
(d)

(b)
(d)

(b)
(d)

@ 5%
© 5%
da -
1. 4 (2x+8)=
(@ 0
(c) 2
d
12. G (xX¥+ax+1)=
(a) 2x+1
(c) 2x
13. LGx-8)-
*odx
(a) 6x?
(¢) o6x
d o« -
4. go(e"+1)=
(@) ¢
(¢) x-e
15. If y=5x*-2x+11 then
Ifg y=5x2-2x+11 «t
(a) 5x-2
(c) 10x
16. If y=sinx+cosx then
If& y=sinx+cosx dl
(a)  cosx-sinx
(c) 2sinx
17. If y=e*-x then ax -
(@) e
(c) e-1
18. If y=x?-2 then ax =
(a) 2x
() 2
19, If y=99x then 2 =
. y=99x then dx
(a) 100
(¢) 99«
dy
— 23 v
20. If y=x** then dx =
(a) 2023x%%
(c) 2023x>
dy
21. Ify=x"+8then § =
(a x7
() -7Ix®
HaMT-11 ATIOTA)

oo —

2x+4
4x+2

10x-2
10x+2

sinx+cosx
2c0osx

e+l
-1

2x-1

(e

(e}

2023x20%
2023x20%

-7x®
X*S

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

3
If y=x+x?+x then

@ i3 x+1

®) x4 +yVx+1
© IWi+x+1
(d)  None of these.

A
dx ¢ =
(@) b,
e
(©) 4
({ixsinSX =
(a) cos5x
(¢) 5cosdSx
I S
dx \/g B
1
a
(a) 2/5x
2
c
(c) 5/x
JixtanZX =
(a) 2cot2x
(c) 2tan2x
a4
ax ¢ =
(a) -e*
(c) ¢
&long =
1
(a) Sx
S
© 2
%log(sinx) =
(a) tanx
(¢) cotx
%log(cosx) =
(a) tanx
(c) cotx
i S
1
a
@®) 24/sinx
©) sinx
24/ cosx

(b)
(d)

(b)
(d)

(b)
(d)

(b)
(d)

(b)
(d)

(b)
(d)

(b)
(d)

(b)
(d)

(b)

(d)

None of these.

-tanx
-cotx

-tanx
-cotx

2/ sinx

COSX

24/sinx
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32. %\/ x+2=
\/7 1 42.
a 2¢x+2 b o
@ 2 © She
(c) \/ﬁ (d)  None of these.
43,
d
33 gelog(x+1)=
2 1
@ x+1 ® 2%+
—1 44.
(c) 2(2x+1) (d) X+l
34. ax X e =
(a) (et b) e (x+1)
(c) el (d ¢ 45.
35. (;Lxx - sinx =
(a)  xsinx+cosx (b)  xcosx-sinx
(c)  xcosx+sinx (d)  xsinx-cosx
d
36. ax X logx 46.
(a) 1+logx (b) logx
(¢) 1-logx (d) logx-1
37. The derivative of the function sin(x?+1) w.r. to x is
B sin(x*+1) BT AddHe [0S AU SN
(a) cos(x*+1) (b)  2xcos(x*+1) 47
(¢) cos(2x*+2x)  (d)  sin(x*+1) :
38. The derivative of the function cosx® w.r. to x is
BT cosx® BT JdbA [UIIdH x & AU ST
(a) 3x%sinx? (b)  -3x%sinx’
(¢) x*sinx’ (d)  None of these.
48.
d ok
39. The value of dx © will be
d
g ¢ T A B
(@) 4x- e b)) X e
3 4 49.
(c) 4x-e* d &
40. The value of %(3% — 6x) will be
%(3x2—6x) ST q19 BIM
(a) 3x-6 (b) 6x-6
(c) o6x (d x1 50.
K P
41. dx (x* - sinx)=
(a) 2xsinx (b)  2xsinx+x2cosx
HaMT-11 ATIOTA)

(¢) 2xcosxtx’sinx (d)  2xcosx
% sin’x =
(a) sin2x (b)  sinx
(c)  2sinx (d)  cos2x
% sinx - cosx =
(a) cosx (b)  sinx
(c) cos2x (d)  sin2x
d
&( X -T- 1 >=
1 b X
@ Grir ® Gy
—1 =4
©  Giy @ = Gy

If f(x)=2x2+3x-5 then £ '(0)+3 f '(-1)=
Ife f(x)=2x*+3x-5d1 £'(0)+3 -f'(-1)=
(a) 2 b 0
() 1 @ -1

If f(x)=sinx then f"' (E) =
afe f(x)=sinx al f' (§)=
(a) 2 b 0

) 1 d -1

If f(x)=2x2-2x+1 then f '(0)+f '(2)=
f(x)= 2x2-2x+1 @l f'(0)+H '(2Q)=

(@ 2 by 4
(c) -2 d 0
d ( sinx )_
dx\ x /)
(a) Sinx — cosx (b) SinXx — XCosx
X X
(©) w (d)  None of these.
d .
dx Sinv x=
@ sm\/; b) cos\/;
2¢/x Vx
©) %’s/;; )  cosyx
({ixtanxz =
(a) secx? (b) 2xtanx?

(¢) 2xsecx (d) 2xsecix?
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d
5. Ify=cosy/x then value of g will be Answer key S<IRHTT
afg y= cos\/; ar g—i CIRCIG ISR Multiple Choice Questions
(sg famcdia ueA)
—sin\/; sin\/;
(a) 2/x (b) 2/x I a 2 b (@) ¢ 4 a (5 d
Ji X 6 b (7 ¢ (B b 9 a (10)a
cosy X 11) ¢ (12) b (13) c (14) a (15) b
©) 2/x (d)  None of these. (16) a (17) ¢ (18) a (199 b  (20) b
2 ) 28 then £ (01— @ c (22)a (23) b (4 c (254d
: Qﬁ(’?‘ —foz +8“a“1 f{ ())‘_ 26)b 27)a (8 b (29 ¢  (30) b
(f‘g‘ -2x ) ();2 G d (32)b (33) a (34 b (35 c
% _2 g dg g 36) a 37) b (38 b  (39)a  (40) b
_ . @) b (42) a (@3) ¢ (@4 a (@45b
53. gé(x) =e'sinx the% f'gx) will be N (46) b (47) b 48 d (49 c (50)d
f(x) =e*sinx @I f'(x) T AT BT S51)a (52) ¢ (53) a (9% b (55 b
(a) e'(sinxtcosx) (b)  e*(sinx-cosx) (56) ¢ (57) ¢ (58) d (59) b (60) a
(¢) e*(cosx-sinx) (d)  None of these.
d Very Short Answer Type Questions
54 geXe'= (arfar org ST ue)
(a) e'(xt+2) (b)  e(x*+2x) dn d
©) () d (-2 Find " (g ST %)
55. % o= Lo y=? 16. y=%
(a) -eox (b)  -sinx-e®™ 2. y= NG 17.  y=secx-tanx
(¢) cosx-e™ (d)  None of these. 3. y=2xH4x+] 18.  y=S5sinx+6tanx
56, L (5+7x)= 4.  y=10x 19.  y=6x2-12x-2023
o dx
(a) 6(5+7x)5 (b) 7(5+7x)" 5. y=x3-27 20. y=5x-9x2
(c) 42(5+7x) (d)  42(5+7x) 6.  y=(x-1)(x-2) 21 y=xehHr
d 7.  y=tanx-+cotx 22, y=e*
> dx S 8. y=sinxte* 23, y=2x
(a) cosecx (b)  secx-cotx
= 2 — X
(c) secx-tanx (d)  None of these. 9. y=(5xtl) 24. y=e
58. I f(x)= tanx then f '(0)= 10 y=sin3x 25.  y=x-tanx
afe f(x)=tanxal £'(0)= 1. y=v3x 26.  y=xH2x+l
Efg g SB _11 12.  y=4'tanx 27.  y=cosecx-y x
4 13.  y=cos9x 28.  y=logx-2¢*
-5
9. gxx 7= 14,  y=x>-4x+8 29. y= X — 2/x+7
5 7 =5
(@) S5x7 b  Hx : 15. y:% 30.  y=logdx
(c) _Tsxﬂz (d)  None of these.
Very Short Answer Type Questions
d (erfa g, S yeA)
60. d*xc0s2x=
1 —-3
(@) -sin2x (b)  sin2x 1. Given, y=x
(c) 2sin2x (d)  cos2x d.w.r. to x
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d
a}’ =-3x* Ans

2. Given, y= NG
d.w.r. tox
dy 1 -

dx 3 3X
3. Given, y=2x*+4x+1
d.w.r tox

gz—dx(2x2+4x+l)
dx’ dx , d(1)
=2 T4 dx+ i

=2-(2x)+4-(1)+(0)
=4xt4 Ans

75 Ans

4.  Given, y=10x
d.w.r. tox
dy _d

dx XmOx
— 1. 9x

=10-(1)
=10 Ans

5. Given, y=x*-27
d.w.r tox

d
ay=3x2—0=3x2 Ans

6.  Given, y=(x-1)-(x-2)
y=x2-2x-x+2
y=x2-3x+2
d.w.r. to x

d

T = (v-3x+2)
=2x—3+0
=2x—3 Ans

7. Given, y=tanx+cotx

d.w.r. to x
d
ay d(i tanx + (?x cotx
= sec’x —cosec’x Ans
8.  Given, y=sinx+e*

d.w.r tox
dy x
ax dx(smx+e)

= %sinx + (%Xex

=cosx+e* Ans

HefT-11 oI

he

Given, y=(5x+1)?
d.w.r. to x

dy
a dX(S +1)2

m(5x+1)2 (5x+1)

=2-(5x+1)%x(5)
=10(5x+1) Ans

10. Given, y = sin3x

d.w.r. tox
dy d
ax dx sin3x

d(3 )(sm3x)>< dX(Sx)

= cos3x X3 = 3cos3x Ans

11.  Given, y= @

d.w.r tox

d

ot
=4 (/) x L3
d(3x) dx

1
= X
24/3x
3
= A
2+/3x "
12.  Given, y=+/ tanx

d.w.r tox

%=%\/tanx
__ d [ Y% 4
= d(tanx)( tanx>>< dxtanx

1 2
= X'sec™x
24/ tanx
sec’x

B 24/ tanx Ans

13.  Given, y=cos9x

d.w.r. tox

dy _d

dx dx —-cos9x
= mcos% X %9)(

= (—sin9x) X (9)

=—09sin9x Ans
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14. Given, y=x*-4x+8

d.w.r. tox

d

T=d(x-ax+3)
=3x"—4 Ans

15. Given, y= %

d.w.r tox
d -1
ay = 7 Ans

16. Given, y= %

d.w.r. tox
dy _d -
dx — dx*
=—2x" Ans
17. Given, y=secx-tanx
d.w.r tox
dy _d

dx

= dx secx — c?x tanx

= secx - tanx — sec’x

secx - (tanx — secx) Ans

18. Given, y=5sinx+6tanx

d.w.r. tox
dl_ dsinx dtanx
dx ~° Tdx 0 Tdx

= Scosx + 6sec’x Ans

19. Given, y=6x>-12x-2023

d.w.r. tox
dy _ ' _ . d&x _d
dx 0 dx T2
=12x—12—0
=12(x—1) Ans
20. Given, y=5x-9x?
d.w.r tox
dy  _dx dX°
dx T2dx " Pdax
=5-(1)—9(2x)
=5—18x Ans
21.  Given, y= x+tx*+x?
d.w.r tox
d
o= 1+2x+3¢ Ans
HefT-11 oI

(2023)

22.

23.

24.

25.

26.

27.

28.

29.

Given, y = e*

d.w.r. tox
dy _d .
dx — dx°©
__d s d
d(3x)e X dX3X
=¢™-3=3e"™ Ans
Given , y=2x
d.w.r tox
d
T=2%=201)=2 Ans
Given, y=e™
d.w.r. to x
dy _d
dx dxe
o >< B

=e*X (—l) =—e " Ans

Given, y= X - tanx
d.wr tox

% dx(x tanx)

_ .. 4 dx
=x- dxtanx-i-tanxdx
=x sec’x + tanx (1)

=xsec’x + tanx Ans

Given, y= x3+2x+1

d.w.r tox

dy _d dx , d
X T2t dx(l)
=—3x"'+2 Ans

Given, y=cosecx- v/ X
d.w.r tox

d
ay = %cosecx — %\/;

1
=—cosecx - cotx — Ans
2¢/x

Given, y=logx-2¢*
d.w.r. to x
dy _ d

_ d
dx dx1 gx—2- dxe
_1
= 2e*  Ans

Given, y=x —2/x +7

d.w.r. tox
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dy _ d d d Short A ti
9y _ &X%_z&&J”&m ort Answer Type Questions

dx (erg, S yeA)
3.
> +0
2\/; 1. Given, y=x-secx
3\/; _ 1 A d.w.r. tox
x/; dy

A = dx (x secx)

30. Given, y=log4x _ . d d
=Xx- dxsecx+secx- dx X

d.w.r. tox
d . = x - (secx - tanx) + secx - (1)
ay
dx dx —-logdx =secx - (x-tanx+1) Ans
d( Ax )log4x X (4X) 2. Given, y=x*-cosx
(1 dwr tox
1 e dx(x - COSX)
= Ans

=x"- icosx + cosxix2
dx dx

Short Answer Type Questions = x* (—sinx) + cosx - (2x)

(crg, S yw)
= x-(2cosx — xsinx) Ans
. dy :
Find g~ (g 999 3. Given, y=x* ¢
1. y=X-Secx 16. y=e¥8 d.w.r. tox
d
2. y=x’-cosx 17.  y=e¥+8 ay dx( *oeh)
=y3. ¥ — 2
3. y=x*-e 18. y=log(x*+1) =X3.%ex+ex.%x3
4. y=x-logx 19. y=cos(5x*+1) = (e)+e'-(3x)
—e¥. g1 —X_a2X
5. y=e"*- sinx 20. y=3"-¢ — ' (x+3) Ans
6. y=e"-tanx 21. y=5secxt+4cosx
. 4. Given, y=xlogx
sinx
7. === 22. =x*-(3-4x
X y= (34 d.w.r. to x
x+1 4
8. P, 23, y=x3(5+3x) dy _ o+ loex . I
dx — Xy logx +logx -~
9 - 2. y=r (3-6x) |
: x—1 Y =x~<;)+logx~(1)
10.  y=sin’x 25. y=2x—% =1+logx Ans
11.  y=sinx’ 26. y=5sinx-6¢cosx+7
5. Given, y=e*-sinx
12.  y=4/secx 27. y=2tanx-7secx
1 d.w.r. to x
13.  y=4cotx 28. y=xt~ dy
i dx (e sinx)
. X +2x+1
14.  y=sin(2x-5) 209. == _ o d . R«
X =e -asmx+smxae
=¢"-(cosx +sinx) Ans
WHEMT-11 (ATOTE) FMEIRE. — T IF-Hg-3R [eas fnyed AT a4 (2024)
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6.

7.

8.

9.

Given, y=e*-tanx
d.w.r. to x
d
dz(, (e -tanx)
= ex-%tanx-i-tanx-%ex
= ¢*(sec’x) + tanx - (¢*)
= ¢*(sec’x + tanx) Ans
Given,y=%
d.w.r. to x
d_}’:i<sinx>
dx dx\ x
do o d
:xdxsmx sinx - X
XZ
_ x-(cosx)—sinx - (1)
— =
_ x-cosiz— SIX
Given,y=x—|—1
d.w.r. tox
ﬂ:i<x+l)
dx dx X
_x-%(x+1)—(x+l)%x
XZ
_x-(1+0)—(x+1)-(1)
XZ
_x—x—1
=S
:_72 Ans
o x*1
T x—1
d.w.r. to x
&g (xr1)
dx dx\x—1
=D)L+ 1) -+ 1)L (x—1)
_ dx dx
(x—1)
_x=D0+0)—(x+1)1-0)
(x—1)
_x—1—x—1
(x—1)
_ 2
HefT-11 oI

10.  Given, y=sin’x

y=(sinx)?
d.w.r. tox
d
ay = %(smx)3
— d . 3 .
A0 (sinx) (sinx)
= 3 - (sinx)* X (cosx)
= 3sin’x-cosx Ans
11.  Given, y=sinx?
dwr tox
dy 4
dX dX SlnX
_ dsinX’ ., d />
d(Xz) X dX(X )
= (cosx’) X (2x)
=2x-cosx’ Ans
12.  Given, y=+/secx
d.w.r tox

d
_1y = —di V' secx
_ d d
= d(secx) Vseex X 4o (secx)

= 1 X secx - tanx
24/secx

secx - tanx
= f Al’lS

13.  Given, y=4 cotx

dwr tox

= %\/ cotx
d(cotx) 7 yvcotx X = dx cotx
= 2\/7tx X (—cosec’x)
co

_ —cosec’x

24/ cotx

14.  Given, y=sin(2x-5)

Ans

dwr tox
ax o dx sm(2x -5)
= %S)Sin(h —5)X %(Zx -5)

d(2x
=cos(2x—5)x(2—0)

=2cos(2x—5) Ans
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15.  Given, y=log(7x+1)
d.w.r. tox

d
ay = %log(7x+ 1)

d d
=
4(7x 1)log(7x+1)>< dX(7x+1)

I
1 < (7%0)

_ 7
T x+1 AnS
16. Given, y=e*?8

d.w.r. to x

dl — i 4x—8

dx — dx°©

d 4x—8 d
= X —_— —
d(4x—8)e dx(4x 8)

= "X (4-0)
=4-¢"% Ans

17.  Given, y=e*+8
d.w.r tox

d
ay = %egx'i‘%(i%)

_d s, d d
= agx € X ax 8+ g (8)

=" X8+0
=8¢ Ans

18.  Given, y =log(x*+1)
d.w.r. tox
Yo dyoi+1)
dx ~ dx °%

d 2 d »
== F1) XS+
d(x2+1)10g(x 1) dx(x 1)

1

2
X

2

2
X

X (2x+0)

+

1

>

Ans

+

1
19.  Given, y= cos(5x*+1)
d.w.r. tox

dy _d

X acos(sz +1)

= mcos&% 1)><%(5x2+ 1)
=—sin(5x*+ 1) X (10x +0)

=—10x-sin(5x°+1) Ans

HefT-11 oI
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20. Given, y=3"-¢e*
d.w.r. to x

dl:i3X_i 2.
dx ~ dx dx ©

=3 log3 —2e™ Ans

X

21.  Given, y=5secx+4cosx

dwr tox

d
% =5 %(secx) +4- %cosx

= Ssecx - tanx —4sinx Ans

22.  Given, y=x*(3-4x7)

y=3x"*-4x?

d.w.r tox

dy d

. d 4 d oS
dx_3dxx 4dxX

=3-(—4x°)—4-(—9-x")
—12-x°+36x " Ans

23. Given, Y~ x7-(5+3x)
y=5x"+3x"

dwr tox

dy d

a _ . d d
dX_SdXX +3dXX
=5-(=3x")+3-(—2x7)

=—15x"*'—6x" Ans

24.  Given,Y — x-(3=6x7)
y=3x—6x"
d.w.r. to x

dy _,d < d -
dx_3dxx 6dXX

=3-(5x")— 6(—4x7)
= 15x"+24x" Ans

25.  Given, y=2x — 3

4
d.w.r tox

dy _ .Q_i<y)
dx dx  dx\/4
=2-(1)—0
=2 Ans

26.  Given, y=5sinx-6cosx+7

dwr tox
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d
ay = 5%sinx-6-%cosx+%(7)

= 5(cosx) — 6(—sinx)+(0)
= 5cosx + 6sinx Ans

27.  Given, y=2tanx-7secx
d.w.r tox
d
Ey= 2~%tanx—7~%secx
=2 -(sec’x)— 7 - (secx - tanx)

= secx - (2secx — 7tanx) Ans

28.  Given, y=x *+ %
d.w.r tox

244
)+ (=L

=(1

d.w.r. to x

L VA

—(1+©)+(H)

1
x2

=1- Ans

30.  Given,y=4y/x —2

d.w.r. to x
dy _ d d(2)
o A e
<2f ) 0)
f
PH&T-11 ATfOTa)

Long Answer Type Questions
(el o geA)

Find the derivative of the following functions
by First principal.

frr=feaRaa werml &1 yow Risgid 9 sfadaot
T DI |

. fix)=sinx 5. fx)=e"
2. fx)=x 6. fx)=x>
3. fo)=3 7. fr)="-
4. fx=10x 8. f(x)=tanx

Long Answer Type Questions
(el S geA)

1 Given, y=f(x)=sinx ---------- (1)
By First princpal 92\ Recia |

Ay _d e ek h) = (x)
dx — dx X ) h
— i sin(x+h) — sinx form — 0
B hl{l;)l h > orm ="
(255 (%)
) h
sm/
= lim cos(X+/> /
=cos<x+ ) (1)
= cosx Ans
2. Given, y=f(x)=x ---------- ()
By First principal
dy . fxth) = f(x)
dx 3% h
_ . (x+h)—x
ng h
— lim i
h-o h
=1 Ans
3. Given, y=f(x)=3 ---------- (1)
By First principal
dy . fxth) = f(x)
dx 3% h
= lim3—>
n-o h
=0 Ans
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4, Given, y=f(x)=10x ---------- ) 8. Given, y=f(x)=tanx ---------- (1)
By First principal By First principal
dy . f(x+h)—f(x)
b M dy . fleth) = f(x)
. 10(x+h)— 10x dx o h
= lim h _ . tan(x+h)—tanx
b0 = lim h
_ 1. 10h -0
= I}IIII;)IT sin(x +h) _ sinx
_ + cosX
=10 Ans = lim cos(x 1}11)
> leel.l’ y=f.(x).=e‘ __________ (1 sin(x +h) - cosx — sinx - (cos (x+ h)
By First principal = lim (x+h)
dy flx+h)— f(x) h=0 h-cos(x+h) cosx
i limf . sin(x +h—x)
h—0 = lim
o — o -0 h-cos(x+h)-cosx
=lim———— :
h—0 h — 1: sinh
. (eh— 1 ) lhlgl h-cos(x+h) cosx
= lim e .
h—0 h > 1 <Slnh>>< 1
1. bm{~h cos(x+h)- cosx
1
= = X
¢ Ans (1) cos(x+0)- cosx
6. Given, y=f(x) =x? ------—---- (1) _ 1
By First principal COSX - COSX
dy _ . f(x+h)—f(x) =L
dx ~ lhlffol h COS™X
(x+h)P—x =sec’x Ans
=lim————
h-0 h
— x’+2xh+h*—x°
— Iim h
h-0
_ i 2Xh b’
h-0 h
_ .. h(2x+h)
= hmT
h—-0
= 1hin01(2x +h)=2x Ans
. 1
7. Given, y=f(x):¥ —————————— (1)
By First principal
dy _ i f(x+h)—f(x)
dX - h—0 h
1 1
im XX
h—0 h
= lim X—X—h
h—0 h(x + h)x
— im
n-o h(x+ h)X
o (x +h)x
_ -1
(x+0)x
= _21 Ans
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