“Nothing is stronger than human determination”
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Believe in k;nuwl'sdgc -

Differentiation

1/2 Marks

Differentiate each of the following w.r.t. x

1 \/E 2. cosx’ [Sin2 (XS)] 3 log\/@ *
—x X

log{sin(logx)}
—x ! 1—
S IOg{10g(10gx5)} 6. COS_{;:;CI} 7. sin’l(x\/;) 8. tan™ ﬁ
9. Cotl(l—xj 10. tan{cosx—s%nx} 1. sin”! /1+x 12,
I+x COS X +Ssin x 2
1 1
-1 x> +a’
tan —
1-x3.a®

13. Find the set of all points where the function f(x)=2 x| x| is differentiable.

x XX
14.If f(x)=|1 2x 3x°|thenfind f'(x) 15. Find % when y=qa"x*
x
0 2 6x

16. Write for what value of x, f |3x +é ?tﬁ ivakle.
17. What is the derivative of f()%)“ L m L” \)fd;

eve ow qge . . .
18. What is the derivative of x°® w.r.t. x2

19. Given that g(O) =7 and f(x)=x.g(x). Also f'(x)and g'(x) exists, then write value of f'(O)
20. Write the derivatives of the following functions.
(i) log, (2x-1) (ii) ™= (i) 2 (iv) tan™ x* +cot™ x*

(v) log,5 x>0 (vi) tan™ ( 3x—4 j (vii) sin™ (x\/I —x —Jxl=x2 )

1+12x
(viii) sec™!| 222 an sin”'| 22 !
x—1 x+1

21. Differentiate cos™ @ w.r.t. log(1+0)

22.1f £(1)=4, f'(1)=2, find the value of the derivative of log{f(ex )} w.r.t. x at the point x = 0.

23. If the derivative of tan™' (a +bx) W.r.t x takes the value 1 at x =0, write the relationship between a
and b.

© +91- 9971750366, 8447026670 tingeniusinfinity@gmail.com & : www.ingeniousinfinity.com



“Nothing is stronger than human determination”

IN'='enious
Believe in Emnv('edge o 4/6Marks

1. Differentiate x*"* w.r.t. (sin x)x 2.1f x=+/g*" " and y= Va® ", show that ? -2
X X

3.1f x” = y*, then find d_y
dx

4.1f x = a(cos@ﬂog tan gj and y =asin#, then show that Z_y} =1
X 17

5.1 X = sin 2¢(1+cos2¢) and %: cos 2(1—cos 2¢), then show that %} -
a by z

==
4

b
a

dx a

2
6. Prove that: i{% Nat—x? +%sin‘l (EH =+a’—x?

R
7. Ify =2xtan”" x—]og(] + xz), prove % =2tan'x 8. Ify = (cos x)( ) , then show that
X
dy _ y” tan x

dx ylogcosx—1

d

8.1f y :\/10gx+\/logx+1/10gx+....oo , then show that (2y—1)d_ =

1
X X
9.1f f(x)=xv/x* +1 +log(x+\/x2 +1), then show that f'(x)=2+/x"+1

10. If x” = ¢*, then prove that b _ _legx

dx (1+10 x) e
IN'= &Nious
L1y = Acosm+ Bsin, theg g, il oy =0

2
12. If y = tan x, then show that d_y 2yd_y=0

a7 dx
2
13.If y = 3¢** +2¢°, then show that d—i}—SyQ+6y=0
dx dx

2
14.If y = ™, then show that d—f—cosxd—erysinx =0

dx dx
2
15. If y :log(x-i-\/1+x2 ), then show that (1+x2)d—i}+xﬂ =0
dx dx
. : 2 dzy dy 2
16. If x =sint andy:51npt, then show that (l—x )—z—xd—-{-p y=0
X
2
17.1f y = Ae™ + Be™, show thatd—{—(m+n)d—y+mny =0.
dx dx

18. If y = ¢™ ', then show that (1+x2)y2 +(2x-1)y,=0

2
19.1f y =sin! x, then show that (1—x2)d_{_xﬁ =0
dx dx

20. Ify = (tam_1 x)z, then show that (1 +x2 )2 V, -{-Zx(l—i—xz)yI =2.
21.If y =3cos(log x) + 4sin (log x), then show that x*y, + xy, + y = 0.

1 d’y dy
22.1f x=logr and y =—, then show that—2+— =0.
r

dx” _dx
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23. Ify = Sil’l(Sil’l .X) then show that —= 4 +tan x — 4 + yCOS2 x=0. Believe in knmv(sdge .
dx’ dx
-1 .
24. 1ty = 5 X +log+/1—-x*, prove that Y = an
1—X2 dx (l—xz)i
25.1f y=cos™ (mj, then prove that cosx = 4-5n
5+3cosx 3y,
n n 2
26.1f y =P(x+\/x2 —1) +Q(x—\/x2 —1) , then show that(x2 _l)i’_{ﬂfi_y_nzy -0.
X X

27.If e = xy, then show that & — y(1-x)
dx  x(

y-1)
: 2 2
28.1f (a +bx)e% = x, then prove that x* d_g/ = (xﬂ_yj .
dx dx

29. Find the value of the derivative of y(log,, sinx)(log,,  cos x)_1 +sin™ ( X - j at x = %

30. 1 x4 y + yo/1+ x =0, then show that ¥ = =1
dr (1+x)

4,2
31U VI— 2 +4f1— 37 =a(x—y), then show that %: i Y
X —X

@z 2—-logx
dx (l—logx)2

33. If sin™' y =2log(x+1), then {15y that@]ﬁ])r@-u)%l)yl Yay=0.

2 Btf( ¢ f\ 0 ftd .
34. Ify:log{( a j } then show tlll'all ))lc\)\/z ‘(xyl y)2
a+bx

32. If " = xy, then show that

35.1f x=secf—cos@ and y =sec” @ —cos" 0, then prove that (x* +4)(d—yj2 =n’(y* +4).
36. If x = sin(é]og yj, then show that (1-x*) y, —xy, —a’y = 0.

37.1f x:\/asiT andy:\/a“T, show that x%u%:o

38. If y = \/9+\/9+m , then show that dy

4\/9+\/9+ 9+x \/9+\/9+x \/9+x

39. Given that cos >-.cos .05 ... = =, then prove that isec ~+ %sec = +...=cosec’x— iz
2 4 X 52 7 2 .
d2
40. If y = sec x —tan x, show that cos x Y _ yZ,
dx’

2
41.If y = tan x +sec x, then prove that d 2}: cosx

dx”  (1-sin x)2

42.1f x”.y" = (x+y)"", then prove that y_7,

dx x
43.If y =logA tan Z 2L, show that ﬂ—secxzo.
4 2 dx
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Pl S 1 a2 L th that & -

y {x+ X +a} en prove tha e m
45. 1f y=\/;+i,thenshowthat 2xd—y+y=2\/;.
Jx dx
d’y dy

46.If y =sin(logx), prove that x> == + x ==+ y = 0.
d ( 8 ) dx’ dx 4

d2y

dx?

47.1f ( x— a)2 + ( y— b)2 = ¢’ for some ¢ > 0, prove that , 1s a constant independent of a

and b.

48.1f y=e¢', 1< x<1. Show that (1-x )ﬂ_xdy_azyzo_
dx>  dx

T , prove that d—: (1+y)cosx+ySlT1x

cosx dx  (1+2y)+cosx—sinx

sin x
COS X
sinx
1+...0

1+

1+

1+

0.1y = log] (@) va ] prove @é’ﬁ é@%ﬁmfy

51.Ify:Sin_[ Vi-x* +x1 w m%pmofvgthat

dx \/l—x \/l—x
52.1f y:#tanfl /a—btanf , prove that d_y=;,a>b>0.
Ja? = b2 a+b 2 dx a+bcosx
53.1f y=tan™ 4x2 +tan”' 2+3x ,showthatd_y: > >
1+5x 3-2x dx 1+25x
54. Prove that i ! x +\/_x+1| ! n' \/Ex = 1 -
4\/_ X —\/_x+1| 2\/_ 1+x
| Jb+a+ b—atan% dy seczg
55.1f ——log , prove that — =
b”~a \/b+a—\/b—atan§ dx (b+a)—(b—a)tan2§
X X+ dy —X
56. If 3* +3Y =3, then prove that d_:_3y .
X
2 2 2 4
57.If x—2+y—2:1,then show that d—{:%
a b dx~ a’y
2 h,2
58.1f y* =3ax’ —x’, then prove that dJ; 2a_5x.
dx y
Differentiate each of the following w.r.t x.(59 to 67)
59. x* 60. x** (sinx) 61.
X
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62.x=a(6’+lj, y:a(g_lj 63, (x+1)* ™ sinBh{em) 4
¢ 0 (1) (x+2)7
64. (logx)" + x'&* 65. tan"! X j
( : ) (1+6x2
1-x*
66. CQS_1 x+—
( V2
2
67. sin_l M
J13
3 8
68. If \1-x* +\/l—y8 :a(x4—y4), show that d_y:x_3 _l_yx .
dc y \l-x
69. If x =% and y:eSiHZ’, prove that d_y:_M'
dx  xlogy
. . dy 36
70. If x=2cosf@—cos26 and y:lene_Slnzg’provethat d_:tan 7 '
X
2
7L y= - + bx +-< +1,provethatﬂzl a b +_€
(x—a)(x=b)(x—c) (x=b)(x—c) x-c dx x (a—x) (b—x) c—x
2
72. Find A and B so that y = 4sin3x+ B cos3x satisfies the equation d y+4dy +3y =10cos3x.

dx’? dx

dy

73.1f y = Ae™™ cos( pt +c), prove that +2kdy+ny 0, where n* = p* +k°.

74. Differentiate x*™* w.r.t. smL«m e n | O U S

eve t knowledge .
3cosx — DUy OWEA9e - 5sin x + 4cos x
. "~ | w.rt sin :

75. Differentiate cos™ {

J13 N
Verify Rolle’s Theorem for each of the following. (76 to 78)

76. f(x)=x’-7x>+16x—12 in [2,3] 77. f(x)=sinx—sin2x,[0, 7]

78. f(x)=sin" x+cos* x,[O,%}

79. Using Rolle’s theorem, find points on the curve y=16-x, x ¢ [—1, 1], where tangent is parallel to x-

axis.
80. It is given that for the function f(x)=x’—6x’+ax+b on [1,3], Rolle’s theorem holds with

c:2+%. Find the values of @ and b if f(l):f(3):0,

Verity MVT for the following function
81. f(x)=(x—1)(x—2)(x—3)in [0,4] 82. f(x)=2sinx+sin2x on [0,7]
83. Using MVT , find a point on the curve y =+/x—2 defined on the interval [2, 3], where the tangent is

parallel to the chord joining the end points of the curve.
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1 Mark
1 —Xxsi
e 2. 10x*sinx’.cosx’.cos x* —3x”.sin x’.sin” x° 3. w
4x 1-x"cos™ x
4 cot(logx) 5 5 6. _22
x xlog{logxs}logx5 1+x
3 X -1 1
7. = 8. 0.
2\V1-¥° N 1+x°
10.—1 1. 1 12.
241-x*
1
3075 (l+x% )
13. (—o0,0) 14. 6x° 15. x“a* loga+a*"'x""
16. x:—% 17. Derivative is not exists 18. 3x*
. 2 . L2 log2 .
19.7 20.(1) —————— (ii) 3x? (iii) (iv) 0 (v)
(2x—1)log2 ® 24x
_1 1) 3 o @ 1 ° _ 1 o & <
(log, ) xlogs AN = GTIOWST TINITY
Beliviti jr0knowledge . . .
1+0 2. 1 2. 14d’ =b
. —_ . —+ =
1-6 2 ¢
4/6Marks
xsinx j
L 3, Z(WJ 29, 8, 32
(sinx)" (xcotx+logsinx) x|\ x—ylogx log2 16+7x
59. x° x* {l+logx(1+logx)} 60. x™* (sinx)" {cosxlogx+%+10gsinx+cotx}
x x
X _ 2
6L 8" (xlogx—38) , 0741
x’ 0 -1
% mx s -1
(x+1)*e™ sin™' (ax) 3 a 7 5
63. - : +m+ - -
(x_l)é(x+2)ﬁ 4(x+1) \/l_az_xz Sin_l(ax) 3(.x—1) 7(x+2)
3 2
logx)" [ 1+1logx.log(lo +2x"°" 1o 65. -
4 (logx) "1 +log.x loglog x) | +2x"*"log x 119x°  1+4x
66. -1
1-x°
67. ! 72. 4=2p=-1 75.1 79. (0,16)
1-x° 3 3
I &0t Ghostilg e andostttityen |
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80. a=11,b=-6 83. (%,%) Believe in knowledge . . . y
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