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Limits And Derivatives

AT 377 31apo

LimitsﬁﬂTlT) 2.

Limit :- We say that lim f(x) = | if whenever

x —a, fx) — L

3.
Fundamental Theorems on Limits
1. lim {f(x) + g(x)} = lim f(x) +lim g(x)
2. lim {f(x) - g(x)} = lim f(x) -lim g(x) 4.
3. lim {f(x)-g(x)} = lim f(x)- lim g(x)
@ im0
4, lim o) = 1im 2(x) ° lim gx)#0 4
5. lim {c-f(x)} =c- im f(x), [c=constant]
6. limc=c¢
7. If f(x) = g(x) forall x then lim f(x) < 6.
lim g(x) o
@ x & fay afe f(x) < g(x) g ar
lim f(x) < lim g(x) 7.
Remember(arg @)
1. lim xx:a =nan'1 ,where a>0 8.
z. “ a*-1
2. 1"15101 P loga
30 dim St =1 0.
log(1 +
PRI
x—0 X
lim sinx _ lim X _
6. =0y 0 sing
7 lim tanx :hm X =1
: x=0 X 0 tanx 11.
8. 1}{{)1 cosx=1
9. lxlfrol sinx=0
Multiple Choice Questions 12.
(a8 facdia ueA)
1. The value of lim 3x is
lim 3x &7 717 @ 13.
1
(@ 3 b 3
() 1 (d 0
FefT-11 (0T

The value of lirr21 (3x+5) is

(@ 3 ® 5
© 1 (d -11
The value of linll 7w’ is
(@ =« (b 1
0 0 (d) None of these
The value of ljrr(}(Zx - 1) is
(@ 2 (b -1
(© 1 (d 0
The value of lirrll(x2 +2x+1)is
@ 4 (b -4
(© 1 (d 2
The value of 1i£131(x2 -9) is
@ 9 b 0
(© 4 d -9
The value of lim= i is
x—-0 X~ 1
(a -5 (b) 3
(¢) 5 (d o0
The value of lim(x” - 4x) is
x—-2
(a) -4 by 12
(c) -12 (d 4
The value of Iinlq(x +1) is
(a 1 b)) 2
() 3 (d 4
The value of 111151(2 - xz) is
(a) 23 (b) 20
(¢) -23 (d 12
1i11310g(1 -x) is equal to
@ o b 1
(©) % (d) None of these
lirrg log(2 +x)is equal to
(a o0 (b) log2
(c) log5 (d) log7
lin(}(ex +2)is equal to
(@ 0 (b)
(© 3 (d 1
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14. linol(e" +e” +2x) is equal to

26.

2 _
The value of 1im<%> is

x—0
@ 0 ® 2 @ 1 b
15 lim(1 +x+x"+x"+x) is equal to N
(a) 0 (b) 1 27. The value of 111’101( el O-xl ) is
@ > @ (@ 5 b) %
16.  lim (I+x+x"+ ... +x') is equal to 1
x—-1 (c) 2 (d) 3
(@ 0 (b) 1
© -l d 2 28.  The value of mﬁ%) is
x+2 . . o
17. Iff(x)="7,x#-1then limf()is @ ) m
A f) =25, x-1 lim f(x) 1 w11 @ © n @ -
(@) 1 (b) 2 . (e“- e”) .
© -2 d 3 29. The value of 1111[} )1
_ e . . @) 1 (b) 3
18. Iff(x)=e" -8 then lxlflg)l f(x) is © 5 @ 0
(a) —8 (b) _7 mx nx
(c) 8 (d 7 30. The value of ling(e;ce> is
19. If f(x)=log(x+1)+2, then lifrol f(x) is (@) m-n (b) m+n
@ 3 b) 2 () mn @
(C) 0 (d) 1 eSx - el\'
2y g 31. lirr{)1< 6 ) is equal to
20. The value of lim( x ) is '
(a) 18 b) 6 2 ;
() 3 d 2 () 2 (d 7
. (x*-4). . (3°-11).
21. The value of lim o) 32.  lim{=——) is equal to
(a) 4 (b)) 2 (@ 3 (b) log3
(c) 8 4(_d;1 0 © 1 @  log2
22.  The value of lim<x> is C(5-1
=3\ x-3 33. 11m< ) is equal to
(a) 108 (b) 100 o\ 2x
(© 8l @ o (@ logs (b) 7 logs
%o 5 1
23.  The value of lim< i ) is © 7 (d)  log2
2 X_ X
(a) % (b) 5‘; 34. lxlzlg (axb> is equal to
(c) 2‘51% (d) 2" (a) loga+logh (b) loga-logh
. [(x’-64) . (c) log(a-b) (d)  log(a +b)
24, 111’1;1 Z-16 is equal to
@ 6 ®) -6 35. 1}3} —< s equal to
(o 0 d 2 (a) logs+log2 (b) logs-log2
25. 11{1;)1(%) is equal to © log(3) d log(7)
@) -1 b) 0 36, The value of lim 2L i
(c) 1 (d)  None of these ) cvaueol I B
WH&T-11 (MO T77)




J’_
@ & b) log2 @ m (b)  mtn
I n d
(© 5 log2 (d) -7 log2 © 75 @ mn
 log(1+x) | 48.  The value of lim % is
37. The value of 11n(} — is -0
TR 3% B
() 3 d 1
49, 1 sindx . |
38. The value of lim log(1 +3v) is © M angy equalte
(@ 0 o (b)x 2 (a) % (b) %
(c) 3 d 1 (¢) 30 (d 11
. tan8x
log(1+2 50. lim i 1t
39, Iff(x)=M then lim f(x) is M singx 18 equal to
X— 8 4
S
© 3 d 1 0 5
. _tan7x
log(1+5 51. Th 1 flim - .-
4. Iffeo= % then lim f(x) is e value of im o014y
T @ 7 (b) 14
5 b 5
(a) b 3 © 1 @ 2
() 2 (d 10 2
. 52. The value of lim (1+cosx) is
41.  The value of lim (M> is o
' -0 \ X (@ 2 by 1
(@ 1 b 0 (¢ O (d) None of these
(c) 2 (d) % 53. The value of 1}{101 (2+sinx) is
. (tanSx ) . (@ 2 (by 1
42.  The value of lim (T) is (¢ O (d) None of these
(@ 1 (b) 4 54.  lim (sinx+cosx) is equal to
© 3 @ o @ 0 ® 1
43, Iffeo)= <Si§;2x) then lim f(x) is © 2 @
* ¥=0 55.  lim (xtsinx) is equal to
(@ 2 b & @ 0 b 1
(c) 4 d 1 () 2 (d 3
4. lim ( si;jx ) is equal to 56.  lim y/x+4 is equal to
(@) 2 b) 4 % g % 1
() 38 d 6
. x+4 .
45.  lim (tagjx) is equal to 57. lim /=77 isequal to
2 b 3 (@ 2 (b) 1
(a) 1 (b) 1 © 4 @ 0
©) 7 d 7 2
( 2 3 58. The value of 1irr21 % is
. in4x \ . X
46.  The value of lim (2135) is 1 (a) i (z) (1)
c
(@ 4 b 5 (©) @
1 . sin“mx .
© 5 d 2 59. The Vallze of 1}{1;)1 ity |
: m .
47. The value of 1X1£101 % i (a) w (b) n
(¢) mn d m'+n
HafT-11 ATOTD) 5




.2
sin“3x .

60. The value of lim — 5.~ is
x-0 8in”2x
3 9
@ ® g
(c) 5 (d 36
. tan’6x |
61. The value of lim 7, IS
x—0 tan 3x
(a) 36 b)) 9
(c) 18 (d 4
-2
62. The value of lim % js
x—0 tan 4x
25
(a) 100 (b) 16
16 5
©) 75 d 7
63. If f(x) = sinx then lim f(x) is
=7
(@ 0 (b) 2
() 3 d 1
64. lim (sinx+cosx) is equal to
(a 1 (b) -1
() 0 d) 2
65.  lim (sinx-cosx) is equal to
¥
1-y3 1+y3
(a) ) (b) )
(© 1+y3 d) 1-v3
66. The value of lim (tanx) is
ot
(a) -1 (b) 0
) 1 (d)  None of these
67. The value of lir%l (x-cot2x) is
(@ 1 (b) -1
1
© 5 @ 2
68. If f(x) = tanx+cotx then lim f(x) is
]
(a) 2 (b) 1
() 0 d -1
69. Iff(x)=+/x"+4x+1 then lim f(x) is
(@ 0 (b) 1
(c) -1 (d 2
2
70. 1{1{1}(321?) is equal to
(a) 8 (b) 4
) 1 (@ 2
HafT-11 ATOTD)

Answer key STINHTAT

Multiple Choice Questions

(98 fadcdim ueA)
D d 2 ¢ 3 a 4 b
©® b (7 a (B b ® b
(1) a (12)d (13) ¢ (14 b
(16) b (17) b  (18) b (19) b
@) a (22)a (23) b (24 a
26) b (27) b (28) a (29) a
(31) a (32) b (33) b (34) b
(36) ¢ 37)d (38 ¢ (39) b
(4l) ¢ (42) ¢ (43) b (44 a
(46) d (47) ¢ (48 d (49) a
51) ¢ (52) a (53) a 54) b
56) ¢ (57) a (58) b (59) a
(61) d (62) b (63) d (64) b
(66) ¢ (67) ¢ (68) a (69) b

Very Short Answer Type Questions
(erfa org S yw)

Evaluate (W19 SITd ®Isiiv)

) X -32
1. 1}11}( o-8 >
2_ .
2. lim(3x X 10)
x—2 x -4
3 i (sin(ﬂ-x))
M\ 2
4 hm(coszx—1)
=0\ COSX-1
5. lim <(1+X)"'1)
x—0 X
) im<\/1+3x'«/l 3x>
x—0 X
. COSX
7 XIE)1<7T_X>
8 1im(e3"-1)
x=0 ox
. x2-2x+'1>
? Lq% < x+1
- _22
10. Ef&(x 7)

11, 1X1£r31( x+3

%) 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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0 Iim <sin7x> 3. Given,
S L R lim sin(7 - x)
. X TE(iT'x)
13.  1lim (Sinéx
xlfgl(tan?r) Let T-x=h . h—-0
i+ 1 _ . sinh _ 1. sinh
14 lim (220 lim 2 = 7 m
_ 1 _1
5. lim<4x 3) = (1) = o Ans
x—4 X'Z
(X" 4. Given, hmicost'l form = =
16. lim { < x0 cosx- 1"’ 0
) =lim1 - cos2x
. im<x°+2x'8> w0 1- cosx
0 x-8 _ 2sin’x
x—=0 . 2£
18. 1im<"x”’) sy
-0 \cx T 1 ) )
sinx
=lim| . x
19. lim <2x5+ 1) po(mn?)
x—0 2
. 5°-1 =lim 781nx>( " 2 X
20 tim (371 e 72
; =(1x1x2)
Very Short Answer Type Questions
(@ oy ST ye) =4 Ans
5 _ .
I.  Given, lim (x3 32>, form = 0 5. Given, lim<m> form = ¢
=2\ x°-8 0 0 x ’ 0
. <x5'25> letl+x=h
=lim | 5=
=2 \x"-2 as x— 0 s h—1
x3-2° n_qn
- . h"-1 n-1
. 2 =L =
=1X1£121 ( PT ) lhlfl? h-p n 1 n Ans
x-2
4
_3 X22 6. Gevin,
3X2
_5%2° _20 . /1+3x-4/1-3x 0
3 3 ns 11n01 P , form = <
2. Given, S M A I MRV P A
,hm3x2'x'10 x=0 x y1+3x+y1-3x
2 _
s e 1+3x- 143
_3(2) '(2)'10 ¥=0 x~(\/1+3x+\/1'3x)
(2r-8 6
=1lim
:—12;2;310 =0 x-(1+3x+y/1-3x)
) . 6
= lim
_12-12 x—0 (m+\/1'3x)
_4 6
_0 CV1+0+4/1-0
_4 6
=0 Ans “1+1
=%=3 Ans
He&T-11 (oI rm\




7 Given, 15. Given,
i -SO8X N
0T X lim 2
cosO _ 1 o
=—>-=— Ans +
T-0 T 24(442232% Ans
8 Given, 16. Given,
3x _
lim € form = + B
oy 32x ’ 0 lxlfrll —1 form—ﬁ
X
. € 13 o xo— o
T 2 _1161£I;1 x—1
=1X%—% Ans =10x1°
9 Gi =10X1=10 Ans
iven,
17. Gi
lim X 201 B
w0 x+1 lim > +%x8—8
_02_2'(0)"‘1_1 A x=0 X
T 0t T A _0°+2-(0)—8
10. Given, 0-38
. 2 = _78 =1 Ans
hm< - 7) 8
o 9 18.  Given,
TR A lm &t
11. Given za'(0)+b:b Ans
i x’+9 c-(0)+1
M x+3
2
_37+9 19. Given,
3+3 lim 2x+1
— 9 + 9 x—0 5
=S5 | "
18 = 2 (05) I = % Ans
=9 = 2 Ans
12. Given, 20. Given,
. sin7x _ B _0
lim =g, > form = lim ’ form =
= fi SI07X o T =log5 Ans
m=7y 8
N 8 8 ns Short Answer Type Questions
ST g
13. Given, (g )
. ( sin8x _0 .
1}3}( tan2x ) form = Evaluate(3 =1 si1d &)
_ . (sin8&  2x 8 . (1-— cosx)
N lxlg)l < 8x tan2x X 2) L. 1}2} ( 2
=(1x1x%>=4 Ans . <1—cos4x>
’ +~0 \ 1 —cos5x
14. Given, ; . <ax+xcosx>
lim™ +1 ) £=0 bsinx
o x— 1 4 lm< X - tanx >
m 1 A ’ xlao 1 —cosx
01 ns
HefT-11 0T —

(145}



5. lim (secx — tanx)
x5

6 lim (w)

' w0 \ ax + sinbx

7. Find the value of lim f(x), where f(x)= 51%5 X
lim fx) @1 a1 0 @@t )= %
x—0 X

8. Find the wvalue of lirrol f(x), where f(x)=
{ZX +3,x<0 o

3(x+1),x>0

. L. 2x+3,x<0
lim f(x) STam SITa &%, S f(x)=
o 3(x+1), x>0

_cosx
9. lim| 7 _
=5\ 2

10.  lim (Hﬂ)
x—T tan”x

Short Answer Type Questions
(org S yw)

2. Given,
hmw form = 0
+~0 1 —cosbx 0
— iy 280" 2z
=1lim
“? 2sin® 5%
) 5x /
sin2x 2
139(} 2x sin / X2 X
2
_ 2V _ 16
—<1><1><2><5>_25 Ans
HefT-11 0T

3. Given,

hm(w) form =
¥=0 bsinx ’
— 1 a+COSx X
- 13113( b )X sinx
+
= (anOSO) (1)
+
4. Given,
I (m) form = O
W\ T — cosx /° orm = o
= lim _ Xtanx
0 2sin2%
1 llm tanx A
o smX
2
— L1~ ( tanx ) A
28 x smy
2
2(1)-(17-4=2  Ans
5. Given,
lim(secx — tanx)
4
= 1im< L _ m)
z\COSX  COSX
— lim<m)
T COSx
=7
z COSX 1 + sinx
=
— i — L= sin’x
. cosx(1 + sinx)
::inl COS%K
X COSX(I + sinx)
= lim —2O5X
s 1 + sinx
)
COSl
0
- 271 =1+1 0 Ans
1+ sin?

(146}
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6. Given,

lim sinax * bx form = 9
w0 ax T sinbx’ 0

sinax
——— Xax+bx
= lim -
10 sinbx
+ oL
ax bx bx

sinax
S a+
atb

=lim

= in
.x0a+s b-x

bx xb

_1Xatb _athb _
at1Xb a+b

1 Ans

7. Given,
_sinSx
) = "Tox
Now limf(x) = limm form = 0
x—0 x—0 IOX ? O
_ .. sinSx 1
= lim =5 x5
=1X % = % Ans
8. Given,
2x + 3, x=<0
flx)=
3(x+1), x>0
Now, limf(x) = lhinolf(o +h)= lim 3 - (h+1)=3
x—0" - -
and, limf(x) = lhinolf(O —h)= 1lin01[2(—h) +3]=3
x—0" - h—

x—-0"

clearly, limf(x) = limf(x) = 3
x—0"

Hence, lirrolf(x)z 3 Ans

.. cos’x(1 + cosx)

= lim —
e sin’x

. cos’x-(1+cosx)

= lim 3
X7 1 —cos’x

— lim cos’x - (1 + cosx)
vz (1 — cosx)(1 + cosx)

2
. cos” x
=lim-———
vz 1 —cosx

=1y _ 1 _1

2
COS T
=5 Ans

“T1-cosm 1-(—1) 1+1

Long Answer Type Questions

(el Sada geA)

Evaluate (AT ST &Y)

tan2x
1. lim| &
~E\ X7
) 1im< sin2x + sin6x )
) v—0 \ SIndx — sin3x

| x|

3. Let for)=1 x> ¥7 0
0, x=0
Find 1in3f(x)
m x#0
A f(x)=1 X’
0, x=0

1in01f(x)fﬁrm7f§n—cra>—%|

9. Given,
cosy atbx, x<I1
lim< T__ ) form = 4. Letfo=14 , x=1
T2 b—ax, x> 1
let % —x=h
. If lim f(x) = f(1), find the value of a and b.
as x—%5 ..h—0 .
. atbx, x<1
o °°S<7_h> AT fo=14  , x=1
—imT ) -
: —ax, Xx
= lhm(;l 51111111 =1 Ans
afe lim £(x) =f(1) g I aqAT b AT BN |
10. Given, T
lim ( 1+ cosx) form = 0 3. Show that 1in3%| does not exist.
wz\ tan’x /)’ 0 .
WHEMT-11 (TOTA) 777




ﬁ‘f%f{ifﬁﬁ?hm xl 3 =18l 2 | Zlim%
h-0
=1
Long Answer Type Questions _
(el v and }lﬁ?f(” hmf(O h)
i — Jim =01
1. Given, me
tan2x 0 h
lim{ x|, form=4 = lim—
pd ) 0 h-o —h
X=7
I =-1
Letx =5 = =h clearly,(Fascd:)
as x — % }i_rgf(x) # }i_rggf(x)
h—-0 S0, 1i1r01 f(x) does not exist.
tan2(§ + h) a1t lim f(x) 1R =81 & |
Now, limf =0
h-0
i tan(frh+ 2h) 4. Given,
. tan2h atbx, x<I1
h-o h f(x) =14 , X =
=1im<tan2h>><2 b—ax, x>1
n—o\ 2h
f(1)=4
=(1)x2
lim f(x) = lim f(1 + h)
=2 Ans a1t h—0
= lim[b—a(l +h)]
2.Given, e
) =b—a
li < sin2x + sin6x ) form = 0
sinSx — sin3x 0 and lim f(x) = hm f(1—h)
x—1"
_ 1. ( 2sindx - cos2x _
N hrr01< 2co0s4x - sinx ) - 113113[3 +b(1 h)]
—y <w) —a+b
x-0\ Cosdx - sinx Now, lim f(x) = (1) = 4
_ 1im< sindx , cos2x ) pay
w0\ siny * cosdx lim f(x) = lim f(x) = £(1)
_ . ( sindx x o1 _ cos2x ! !
_133)1( 4 P i Xy cos4x> =b-a=atb=4
_ . sindx X c0Ss2x =>b—a=4 and atb=4
—m ( 4x sinx 4x cos4x) _ _

i =a=0b=4
=IXIX4x a=0andb=4 Ans
=4 Ans

3. Given, 5. Given,
Let f(x)=1>7. Then,
L, ]
f(x)=9 x ° X7 llmf(x)— 11mf(0+h)
0, x=0 = ~h
We have, = lh Tnl
hmf(x)— 11m £f(0+h) .. h
x—0t — lh H
= lim |h| =1
h-o h
HefT-11 0T (128




and lim f(x) = 1limf(0 —h)
x—0- h~0

= limy D
n-o0 |—h|
— lim =D
o h
=-1
clearly,(¥Iecch)
limf(x) # limf(x)
x—0t x—-0"

Hence, linol f(x) does not exist.

I lim f() R 7 2|

HefT-11 0T
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DIFFERENTIATION
Sdd i

Derivatives (3Tddelol)

X1.

Xil

%(tanx) = sec’x

%(cotx) =—cosec’x

d
1.  Differentiate with respect to x (d.w.r. to x)= % X111 g(secx ) = secx - tanx
X & GUe ddheroi= % XiV. %(cosecx) =— cosecx - cotx
2. Differentiation from the first principle Multiple Choice Questions
. prmeip (sg fasedim uwA)
gor RAeqid | Sradhar
1 i(x"’) =
y = f(x) y dx
dy At h) = £(x) @ 10¢ ® ¥
dc — W h (C) 10x* (d)  x'
d —
3. Algebra of derivative of funtions 2. 5(2 ‘/; ) -
. 1 1
Toldl & 3radhol Bl SIOTTIOd b =
. (a) 2& (b) ﬁ
If u and v are funtions of x then 2
ﬁuamvxfhw%‘aﬁ ©) Jx @ x
. dV i BN
1. dx(u+V) dx dx 3. dx(se )_ 5
© e @ av (a) e b >
- etV dx (c) Ser (d)  None of these
i g d(y.v)= v ‘j; 4. %(5,6) =
Vd7u g dv (@ 5 (b)  5x
v (8)= b —dr © x d 0
v A%
d du 5. %(8)=
V. U= C g ©=constant. ()
(a) 8 (b) 1
4. Some important Derivatives Furmula (c) -8 (d 0
SABES T BY gAY A d 5
q 6. dx 2=
1. A €~ 0, ¢ = constant. (a 2 (b) 2" log2
. d ey (c) log2 d 0
d ’ dx \ x
1il. a(x) =1 1 1
(@ b)) =
v o=t Sl !
W © 5 @ -
v L(L) _ -1
: d(;c x) T X 8. %( )=
vi. a(a’x) =a"loga (@) x3 (b) -2x°
od e ) -2x d)  2x
Vii. a(e )=¢e
9. - (210g)
ia ): 1 . dx \2logx)=
viii. - (logx) =~ 5 |
9 ) = @ ®
ix. g (sinx) = cosx © 2 @ x
X. %(cosx) =— sinx 10. dx( x) =
WH&T-11 (MO (750)




! d
(a) %x/z (b) x% 22, Ify= x% + x% +x then Ey =
© % @ 3« @ Svi+3Vx+1
1. 4 (2x+8)= (b) xA+Vx+1
@ 0 ®) 1 © ¥ +Yx+1
(C(i 2 d 38 (d) None of these.
2. G- (F+dx+1)= d
_U 4x —
@ 2t (b)  2xtd 23. g
(¢) 2x (d)  4xt+2 (a) e*, (b) 4-e"
3. L (3x-8)= © 5 @ e
d . —
(a) 6x (b) 6 24. ESIHSx =
(c) o6x (d) 3x (a) cos5x (b)  -cos5x
d (c) Scos5x (d)  Ssin5x
1. go(e+1)=
d
(a) e (b) e 25. dx S5x =
LAY LAl 1
() x-e Eld) x-e () 2& (b) 2 \/g
15.  Ify=5x-2x+11 then o = 5 5
dx
d (©) 5 \/; (d) > &
afy y=s- 2t @t g = .
(@) 5x-2 (b)  10x-2 26. g, tan2x=
(¢) 10x (d) 10x+2 (a) 2cot2x (b)  2sec®2x
dy (¢) 2tan2x (d)  sec?2x
16. If y=sinx+cosx then - d .
. dy 27- dx (3 -
If& y=sinx+cosx dl dx = (a) -e* (b) e~
(a)  cosx-sinx (b)  sinxtcosx (c) ¢ (d -
(¢) 2sinx (d)  2cosx 28. % logSx =
17. If y=e*-x then 4 ~= @ 1 ) 1
@ ¢ (b) e+l Sx x
() -l dy d - () % (d)  None of these.
18. If y=x’-2 then ax - 20, %log(sinx)=
(a) 2x (b)  2x-1
() 2 (d) 0 (a) tanx (b) -tanx
dy (¢) cotx (d) -cotx
19. If y=99x then -
(a) 100 (b)) 99 30. gy log(cosx)=
() 9% d d 0 (a) tanx (b)  -tanx
20.  If y=x** then 5> = ©) cotx d)  -cotr
(a) 2023x2% (b)  2023x*% d —
(c) 2023y (d)  2023x2 3. g vsinx =
dy
21. Ify=x7+8 then dx = (a) 5 \/17 (b)  24/sinx
@ x7 (b)  -Tx S
o) 7x d - sinx d COSX
(c) (d) (c) 2/ cosr (d) 2 /sine
WH&T-11 (MO (151)




d B (¢) 2xcosx+tx?sinx (d)  2xcosx
32. gvxt2= 4,
42. Sosin‘x=
. 1 dx
(a) 2¢yxt+2 (b) ﬁ (a) sin2x (b)  sinx
1 q N fth (c) 2sinx (d)  cos2x
(©) \/xTZ (d) one of these. .
43. asinx- cosx =
33. %log(Zx +1)= (a) cosx (b)  sinx
2 1 (c) cos2x (d)  sin2x
@ 2+ A TES
-1 44 i( X )=
(c) 2(2xt1) (d) 1 ©odx\x+ 11
b X
34. %x~e"= (@) (x+1) ®) (x+1)
—1 —Xx
@ () ® Gt © Gry @ Grp
() el CAY 45.  Tf f(x)=2x2+3x-5 then f'(0)+3 - '(-1)=
35, dx-sine= IFY f()=2x2+3x-5 A £'(0)+3 £ '(-1)=
(a)  xsinx+cosx (b)  xcosx-sinx ggg % Egg E)l
(¢)  xcosxtsinx (d)  xsinx-cosx
d
36. g X logx 46. If f(x)=sinx then f' <%>=
(a) 1+logx (b) logx . T
(c) 1-logx (d) logx-1 af f(x=sinx a1 f'(7>=
37. The derivative of the function sin(x’>+1) w.r. to x is (a 2 b 0
B sin(x+1) BT ATH [UIH A& BN () 1 @ -1
(a) cos(x*+1) (b)  2xcos(x*+1) s , o
© cos2r+20) () sinGtl) 47.  If f(x)=2x>-2x+1 then f'(0)+f '(2)=
= 2_ ' ' =
38. The derivative of the function cosx® w.r. to x is f(x) 22x 2erlal (0]1+f (Zj
B cosx® BT Jddbel [UIId x & Ade g @) (b)
(a) 3xsinx? (b)  -3x%sinx’ © -2 @ 0
2ciny3
(c) x’sinx (d)  None of these. d ( sinx ) ~
48. =
d o . dx\ x
39. The value of dx © will be sinx — cosx sinx — xcosx
d (a) ¥ (b) ¥
a  x O
dx ¢ PTAM & (©) w (d)  None of these.
4 4
(a) 4x’-e” b)) x-e*
s . 49. %sin\r =
3 X X
(c) 4x-e (d) € )
N @ siny/x ) cosy/ x
40.  The value of 5 ~(3x* = 6x) will be 2/ x Vx
d a2
4y (3x" — 6x) BT A B © cg%; @ cos/x
(@) 3x-6 (b)  6x-6 *
(C; bx d  xl 50. %tanx2 =
41. E(xz - sinx) = (a) secx? (b) 2xtanx?
(a) 2xsinx (b)  2xsinxtx’cosx (c)  2xsecx (d) 2xsecx?
BET-11 (TI'fU\'IT‘D r@




d
51. Ify= cosy/x then value of ay will be Answer key SANHTAT
afe y= cos\/; al gx—y BT A9 BT Multiple Choice Questions
(sg famedia uw)
—sin\/; sin\/;
(a) 2 /x (b) 2/x I a @ b G ¢ @G a () d
/j X 6 b (7 ¢ (B b 9 a (10)a
cosy x (1) ¢ (12) b  (13) ¢ (14) a (15) b
© (d)  None of these. (16) a (17) ¢ (18) a (19 b  (20) b
52.  If f(x) =4x’-2x+8 then f '(0)= @De (@)a @) b @he (25d
’ AR ) 28 Y £(0)= 26) b (27) a (28) b (29) ¢ (30) b
(1"3‘ -2x - ( )Iz Gyd (32) b (33) a (4b (35 c
8 s B i 36) a 37) b (38 b (39 a  (40) b
) ) (41) b (42) a (43) ¢ (44) a (45) b
53. I f(x) =e'sinx the% f'('x) will be (46) b (47) b (48 d (49 c (50)d
I f(x) =e*sinx Al f'(x) BT A9 BT 51) a (52) ¢ (53) a (54) 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.
Very Short Answer Type Questions
54 gexe'= (afa org sada geA)
(a) e (xt+2) (b) e(x*+2x) dv d
© &0+ ) e(e-2x) Find - (o 1 &%)
i _ 1
55. %e“’% Lo y=x? 6. y="
(a) -eov (b)  -sinx-e™ 2. y= x% 17.  y=secx-tanx
(c) cosx-e™™ (d)  None of these. 3. y=2xHH4xtl 18.  y=Ssinxt+6tanx
56. %(5+7x)6= 4.  y=10x 19.  y=6x?-12x-2023
(a) 6(5+7X)5 (b) 7(5+7X)6 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*
57. dy Seex = ) 5 5
= —+eX =
(a) cosecx (b)  secx-cotx 8. yssinrte 3y
— 2 -
(c) secx-tanx (d)  None of these. 9. y=(xtl) 24. y=e
58.  If f(x)= tanx then f '(0)= 10. y=sin3x 25, y=x ftanx
If& f(x)=tanx @l f'(0)= 1. y=43x 26.  y=x3+2x+1
Ezg g SZ% _11 12.  y=+/tanx 27.  y=cosecx-y/x
4 13.  y=cos9x 28.  y=logx-2e*
=5
59. g = 14, y=x*-4x+8 29, y=x/r—2/x+7
5 7 -5 1
(a) X2 (b) 5 X : 15. y=% 30.  y=logdx
(©) _25 x /2 (d)  None of these.
Very Short Answer Type Questions
d . (erfa org S yw)
60. dx €08’ x=
o —3
(@) -sin2x (b)  sin2x 1. Given, y=x
(c) 2sin2x (d)  cos2x d.w.r. to x
FefT-11 (0T (153)




d
ay =-3x* Ans
2. Given, y= A
d.w.r. tox
d _
dzc, 3X 7 Ans
3. Given, y=2x+4x+1
d.w.r. to X
jz = & (2 +4x+1)
dx’ d(l )

de +4- dx dx
=2-(2x)+4-(1)+(0)

=4x+4 Ans
4.  Given, y=10x
d.w.r. to x
dy _d
dx d.x 10x
— 1. 9
=10-(1)
=10 Ans
5. Given, y=x3-27
d.w.r. tox
dy

E=3x2—0=3x2 Ans

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

dy 2
P dx( —3x+2)

=2x—3+0
=2x—3 Ans
7. Given, y=tanx+cotx

d.w.r. tox

d
ay (?xtamﬁ— (‘fxcotx

= sec’x —cosec’x Ans
8. Given, y=sinx+e*

d.w.r. to x
dy .
A dx(smx-i-e)

= %sinx + (%e“

=cosx t+te" Ans

He&T-11 (oI

9.  Given, y=(5x+1)*

d.w.r. to x

dy

a dx(5x+1)2
—= (5x+ 1) X +
= 4G +1)(5x 1) dx(Sx 1)

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

10. Given, y = sin3x

d.w.r tox
dy _d
dc ~ dr sin3x

= m(msx) x(3x)

= cos3x X3 =3cos3x Ans

11.  Given, y= \/5
d.w.r. tox

d
PR RS
= G Va0 x g
d(3x) dx

1
24/ 3x
3
= A
24/ 3x ns
12.  Given, y=4 tanx

d.w.r tox

=L ane
__ d d
= d(tanx)(’/tanx)x dxtanx

=1 sec’x
24/ tanx

2
sec’x
= Ans
24/ tanx

13. Given, y=cos9x

d.w.r tox
dy _
a dxCOS9x

= Mcos%c X %%c
= (—sin9x) X (9)

=—09sin9x Ans
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14.  Given, y=x’-4x+8

22. Given,y =¢*
d.w.r. tox d.w.r tox
dy dl — i 3x
o= G 4t s) dr ~ dx
=3x’—4 Ans __d & X d
A6 ¢ S de Y
15. Given, y=L =e"-3=3e" Ans
d.w.r tox 23. Given, y=2x
dy —1 A d.w.r. tox
3. — T 2 ns d
dr * %—2%:2(1):2 Ans
- _1
16. Given, y= x’ 24.  Given, y=e*
d.w.r. tox d.w.r tox
dy _d - dy d
dx — dx”* K dx e
=—2x" Ans -
SRTeICRER e
17. Given, y=secx-tanx _ -
d.w.r. tox —exx(—l):—e* Ans
((ji)}; (?x secx — (fx tanx 25. GiVen, y=x- tanx
d.w.r tox
= secx - tanx — sec’x dy
secx - (tanx — secx) Ans dx ~ dx (x tanx)
=x- itanx + tanxg
18.  Given, y=5sinx+6tanx dx dx
d.w.r. to x =x sec’x + tanx (1)
dy dsinx dtanx = xsec’x + tanx Ans
& 2 d 0T .
26. Given, y=x+2x+1
= Scosx + 6sec’x Ans dwr to x
19.  Given, y=6x>-12x-2023 dy _d 5., de  d
(.lw.r. ¥ s —3x'+2 Ans
d _ dx” ., dx _d
AT A (2023) 27. Given, y=cosecx- Vx
=12x—12—0 d.w.r. to x
— _ d
12(x—1) Ans ay dclccosecx dxf
20. Given, y=5x-9x? 1
=—cosecx - cotx — Ans
d.w.r tox Jx
d_Y dx _gdx’ dx’ )
o~ Vdx dx 28. Given, y=logx-2e*
=5.(1)-9(2x) ddwr to x
—5—18x Ans =l ogr—2- Lo
1 — 2 3
21.  Given, y= x+x*+x _ %_ e’ Ans
d.w.r. tox
?lxl =1+2x+3x" Ans 29. Given, y= N 2\/7 +7
d.w.r tox
He&T-11 (oI —
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dy d A Short Answer Type Questions

T4 +-C(7
dr T a2 dx f ( ) (erg ST UE)

3 1

2 +0

2 /; 1. Given, y=x-secx
1 d.w.r. to x
——— Ans
2 x/; dy

e~ dr (x secx)

30. Given, y=logdx __d + d
=X g, seex Tsecx g ox

d.w.r tox
q ‘ = x - (secx - tanx) + secx - (1)
ay
dx dx10g4x =secx-(x-tanx+ 1) Ans
d(4 )10g4x>< dx(4x) 2. Given, y=x?-cosx
_( 1 d.w.r tox
—(4x)><4~(1) dy
1, i dx(x - cOsX)
=~ Ans

d d
_ .2 2
Xy cosx + cosx ax

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

(org, S yeA)
= x-(2cosx —xsinx) Ans
. dy dy :
Find gy (gy 1939 3. Given, y=x* ¢
1. y=x-secx 16. y=eH-8 d.wr. tox
d .
2. y=x’-cosx 17. y=e¥+8 a}’ dx( eY)
=y3. X — 2
3. y=xl-e 18. y=log(x*+1) :x3'%ex+ex.%x3
4. y=x-logx 19. y=cos(5x*+1) = () +e" (3x)
=eX. q] —x_p2X
5. y=e*-sinx 20. y=3"-¢ — e (x+3) Ans
6. y=e* tanx 21. y=5secx+4cosx
. 4. Given, y=xlogx
sinx
7. = 22. =x*-(3-4x7
Yy y= (-4 d.w.r. to x
x+1
8. == 23. =x3-(5+3x dy d dx
y —T_l y ( ) EZx-alogx-f-logx'a
X
9. y= =1 24. y=x°-(3-6x°) S (1_) +logx- (1)
X
10.  y=sin’x 25. y=2x—% =1+logx Ans
11.  y=sinx? 26. y=5sinx-6cosx+7
5. Given, y=e*-sinx
12.  y=+v'secx 27. y=2tanx-7secx
1 d.w.r. to x
13.  y=+cotx 28. y=x+ - dy
P dx(e - sinx)
. X+t
14.  y=sin(2x-5) 29.  y= < —e 4 e e
dx dx
15, y=log(Tx+l) 30, y=4yx—2 = ¢" - (cosv) +sinx - (¢")
=¢"-(cosx +sinx) Ans
h&T-11 (TI'fU\'IT‘D o)




6.

7.

8.

0.

Given, y=e"*- tanx
d.w.r tox
d
a}’ dx(e tanx)
= e"~%tanx+tanx : %e"
= ¢"(sec’x) + tanx - (e*)
=¢"(sec’x +tanx) Ans
Given, y= Sinx.
d.w.r. tox
dl:i(sinx>
dx dx\ x
d.. . d
_ X~y Sinx — sinx -y ox
x2
_ x-(cosx) —sinx - (1)
x2
— X-cosx— sinx Ans
X
Given,y=x—|_1
d.w.r tox
d_Y:i(erl)
dx dx\ «x
_ x~%(x+l)—(x+l)%x
x2
_x-(1+0)-G+1)-(1)
xZ
_x—x—1
xl
=_—2 Ans
x+1
Given, y—x_1
d.w.r. tox
d_yzi(ﬁl)
dx dx\x—1
G DG D= G D G- D)
(x—1)y
_G=D0+0)=(G+1)(1=0)
(x—1)
_x—1—-x—1
(x—1)
=2
- (x_l)z AnS
He&T-11 (oI

10.  Given, y=sin’x

y=(sinx)?
d.w.r. tox
d
d?c, (smx)3

d(s1 )(s1nx)3><dx(s1nx)

=3 - (sinx)* X (cosx)

— =2
= 3sin"x-cosx Ans

11.  Given, y=sinx?

d.w.r. to x

dy d

A dxsmx
_ dsinx® _ d />
- d(xz) dx(x)

= (cosx”) X (2x)

=2x-cosx’ Ans

12.  Given, y=+/secx

d.w.r. tox
d
ay = %«/ secx
d d
= m\/ secx X a(secx)

= 1 X secx - tanx
24/secx

secx - tanx
= f Ans

13.  Given, y=4/ cotx

d.w.r. tox
d d
ay = a\/ cotx

d d
= X —
d(cotx) 4/ cotx dx cotx
1 2
= ——— X (—cosec’x)
2/ cotx
_ —cosec’x Ans
2y/cotx
14.  Given, y=sin(2x-5)
d.w.r. to x

dy _

dc = dx s1n(2x 5)

= Lsin(2x— 5) X %(2)6_ 5)

d(2x—5)
=cos(2x—5)%x(2—0)

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

d
=L og(rx+1)

d d
=
d(7x 1)log(7x+1)><dx(7x+1)

=T X(7+0)
= 7x7+1 Ans
16. Given, y=e¢%?8
d.w.r. to x
dy _ d g
dv — dx©
d

S A9 X (e =8)

=" x(4-0)
=4-¢"" Ans
17.  Given, y=e¥+8
d.w.r. to x

d_YdSX_
dxdx+(8)

_L 8x 4 i
= dgx ¢ ~ dx(8x)+dx(8)

=e" X840
=8e" Ans
18.  Given, y =log(x*+1)

d.w.r tox

d
d)}: log(x +1)

_d > d
_d(x2+1)10g(x +1)X (1)

1

= X (2x+0)
2

:xzil Ans

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

d
ay dxcos(Sx +1)

_ d ) d o
—7d(5x2+1)cos(5x +1)X dx(Sx +1)

=—sin(5x*+ 1) X (10x+0)
=—10x-sin(5x*+1) Ans

He&T-11 (oI

20.  Given, y=3*-¢*
d.w.r. tox

dy _ d d

X __ 2x
& T dxS T dx®

=3" log3 —2¢™ Ans
21.  Given, y=5secxt4cosx

d.w.r. tox

dy

O =5 ~%(secx)+ 4 - %cosx
= 5secx - tanx — 4sinx Ans

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

y=3x"*-4x7
dw.r. tox

dy o d 4 _,d
dx_3dxx 4dx.x

=3-(—4x7)—4-(—9-x7")
=—12-x"+36x" Ans

23.  Given, ¥ ~ X (5+ 3x)
y=5x"+3x"

d.w.r. to x

dy . d d -
dx—dex +3dxx
=5(=3x")+3-(-2x7)

=—15%"*'—6x" Ans
24.  Given,” ~ 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 _ ,£_1<y)
dx dx dx\/4
=2-(1)—0
=2 Ans

26.  Given, y=5sinx-6¢cosx+7

d.w.r. to x




d
Ey = S%Sinx— 6- %cosx-ir%(ﬂ

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

27.  Given, y=2tanx-7secx

d.w.r tox

d
%ZZ%tanx—T%secx

=2 -(sec’x)— 7 - (secx - tanx)

= secx - (2secx — 7tanx) Ans

28. Given, y=x+
d.w.r. tox
dy _ d(x)

dx dx

)

X +2ox+1
29. Given, X
y=x+2+=
d.w.r tox
dy _ d(x) | d(2) g(%)
Ir - dr T de T dr\x

—++(F)

1
2
X

=1—- Ans

30.  Given, y=4y/x —2

d.w.r tox

dy _ 4~ dQ)
R e

=4(ﬁ)—(0)

=2 Ans
X

He&T-11 (oI
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Long Answer Type Questions

(el Sad geA)

Find the derivative of the following functions
by First principal.

frafafRaa weml &1 yorm Riegid 9 @darot
STd BT |

f(x)=sinx 5. f(x)=¢*
f(x)=x 6. f(x)=x*
fo0)=3 A e
f(x)=10x 8. f(x)=tanx

Long Answer Type Questions
(et Sada geA)

Given, y=f(x)=sinx ---------- (1)
By First princpal Ue¥ Regia |
+ —
= %f( x) = hmw

h—-0

_ .. sin(x +h)— sinx 0
= lim , form =
h=0 h 0
> < 2x+h ) . <y>
cos| =75 ~sin| /5
= lim
h—0 h
- h
h-0 2 h
2
— 0)
= cos(x+ 2) (1)
= cosx Ans
Given, y=f(x)=x --------—-- (1)
By First principal
dy _ . flx+h)—flx)
de 3% h
& th)—x
) h
= Jim
hoo h
=1 Ans
Given, y= f(x)=3 ---------- (1)
By First principal
dy | fGeth) = f(x)
de 3% h
= [im>—>
h—o D
=0 Ans




4. Given, y=f(x)=10x ---------- (1) 8. Given, y=f(x)=tanx ---------- (1)

By First principal By First principal
dy _ f(x+h)—f(x)
d ~lim— dy _ . fle+h) = flx)
. 10(x+h)—10x dr i h
= lhlzl(} h — i tan(x +h) — tanx
10h w0 h
= 1}}{1{}7 sin(x +h)  sinx
=10 Ans _ cos(x+h) cosx
5 Gi =f(x)=e* 1 lhlfrol h
' vem. ¥ .(x).e __________ M . sin(x+h)- cosx — sinx - (cos(x + h)
By First principal = lim
dy f(x+h)— f(x) h—0 h-cos(x+h)- cosx
O = lim R o sin(xth—x)
ot — o -0 h-cos(x+h):cosx
= lhlzl(')l 11 sinh
- ( " —1 . o h-cos(x+h): cosx
im e
a0\ h ) . <51nh>>< 1
— 1. tim{ ~h cos(x+h)- cosx
- 1
= ¥ = X
¢ Ans ) cos(x+0)- cosx
6. Given, y=f(x) =x* ---------- (D _ 1
By First principal COSX * COSX
dy _ . flath)—f(x) =L
dx — h cos’x
 (x+hr—x =sec’x Ans
th#
h-0
_ .o x t+2xh+h’—x’
= lim
h-0 h
lm2xh+h2
neo  h
.. h(2x+h)
= llmT
h-0
= lhrrol(2x+h) 2x Ans
7. Given, y=f(x)= L ceomeeee (1)
By First principal
dy _ . flrth) = flx)
dc % h
1 1
lim <R X
h—0 h
hmu
o h(x+h)x
llmih
o h(x+h)x
—hm—l
o (x+h)x
_ -1
(x+0)x
;21 Ans
X
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