10.

Mathsarc Education 6

A learning place to fulfill your dream of success! kﬁ / =

MATHEMATICS DIFFERENTIATION soMathsarc Education

Find ﬂ for the following
dx

(a) y=x3+2x+3 (b) y = kx2 + ¢ where k & c are any two real constant
1
(©) y =x2+ sin x (d) y=x+—+Inx+3"
X
(e) y =2 cosx + 3 sin x + tan x () y = tx2 + 1 where t is independent on x
d
(g) y = xt + 2t + x, find d—{ (h) y = tx2 + 1 if t is dependent on x such that t = (2x —1)
1 1
@) y = secx + tanx + x3 +—+x2
X
d
Find =2 for the following
dx
(a) y = xeX (b) y = x2sinx + x In x
() y = X"cosx + eXsinx (d) y = t sinx if t is independent on x
(e) y = t sinx if t = xex
d
Find 22 for the following
dx
X h
a = b =
@) YT X ®) y 1+x
e +1
c = d = if t is independent on x
© y 1+sinx @ Y t+x P
e = if t =ex
) Y t+x
d
Find <2 if
dx
(@  y=sin(x+y) (b)  y=tan(e™")
. . dy
If x = a(0 + sinb), y = a(1 — cosb), Find ax Ans. tan6/2
X
: . dy
If x = acos® 0, y = asin®0, Find d_ Ans. —tan0
X
d t(e' —sint
If x = logt + sint, y = et + cost, find ¥ , Ans. g
dx 1+tcost
d
If y = xx, Find d—y Ans.  x¥(1 +logx)
X

If y = (sinx)cosx + (cosx)sinx,

Prove that ? =(sinx)™" {cotx -COSX — Iog(sinx)smx} +(cosx)™ {Iog(cosx)cm —tanx-sin x}
X

d d
If y = cos4/sin «/;, Findd—y 11. If xy = x3 + y3, find d_y
X X
: . dy . dy
12. If x + y = sin(xy), Find — 13. If y = tan(x + y), Find —
dx dx
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d
14. If x3 + y3 = sin(x + y), Find d—y
X

16. If siny = xsin(a + y), Prove That I
X

17.

18. If x=y+
yre1

Ify= \/sinx+\/sinx+\/sinx+ ......... oo . Prove that 3
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d
15. If x = y log(xy), Find &y
dx

dy sin® (a+ y)

sina
dy cosx

x 2y-1

, Prove that dy =2x* +y” - 3xy

dx

dy cos’(b+y)

19. If cosy = xcos(b + y), prove that — -
dx sinb
d d

20,  Ify= , Find <Y 21, Ify = sin(cotx), Find <

0og X dx dx
22. Ify= sin(\/cosx ), Find ﬂ 23. Ify= \/sin«/;, Findj—y

X X

SOME MORE PROBLEMS

d
1. Find d—y , from the first principle, where y is defined by

X
(1) y= x3/4

(if) y = (a + bx)1/3

2. Using the first principle, find the derivative with respect to x, of

(i) tan 2x (ii) tan v'x (iii) cos /X .
3. Find the derivative with respect to x of (using the first principle)
(i) cost x2 (if) sin (x2 + 1)

d
4. Find d—y , Where y is defined by
X

() y= +cos”(2x+1)

1-x?

+x?

(i) y = sin™
5. Differentiate
(i) sin™ |:X\/1 —x +/x1-x J

6. Find the derivatives of

(i) exlog (1 +x?)

4 [1+sinx
(iii) tan ™" /—
1-sinx

N

d
Find d—y ,whenx =log (1 +1t?),y=tant.
X

1+e*
1-¢*

(i)y =

ax

(iv) y = tan™! [—sz_l]

1+ x> +41-x7
(i) tan™" [j il X2 i j X2 } with respect to x.
1+x" —v1-x
2x —2x
., € te
(11) e2x _e—2x

with respect to x.

8. Find d_y
dx

when xy = ex*y,
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Find d_y , when
dx

3

i) y= \/ XX+ Xt o0 ) y= =

1-x2 3x-x
Find the derivative of cos™' [ } , with respect to tan™ { } .

1+x? 1-3x?
2
Find —}2, , when
dx

(i) y=e>logx (ii) y = sin x (iif) x =a cos? B, y = a sin? 0.

dv )2
If x = sec © — cos B, y = sec" § — cos™ 0, then show that (x? + 4) [d—yj =n? (y? +4).
X

Find d_y , when
dx

() y=sin1(Bx—4x3) (i)y= \/log[sin(g —1JJ :

Find d_y , where
dx

(i) siny = x sin (x +y) (ii) (tan™! x)y + yeox = 1.

1 1
Find the derivative of sec™ {ﬁ} , with respect to N1-x% atx= 2— .
X~ — .
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ANSWERS TO SOME MORE PROBLEMS
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L@ x 7/ (i) —g(a +bx) ™
, 1 > 1 .
2. 2sec?2 sec \/; ——=SIn+/X
(i) 2sec?2x (ii) X (iii) 22 Jx
3 () —2x (ii) 2x cos (x2 + 1)
1-x*
4 ) —>  Dsin(4x+2) (ii) e
(1_x2)3/2 (1_|_e><)1/2(1_e><)3/2
. a
(iii) T (iv) m
1 1 -X
5. +
0 1-x  2dx1-x ® 1-x*
4x
6 (i) e* I:log(l +x%) + er);z } (i (e4X86_3 1) , (iii)%
o - ()5 (i
2t x(logx—1) 2y -1
2
Y 2
x(1-ylogx) 3
1. (@) e™ [E INLIPCI x} (i) ———— (iii) 0
) x X2 & (1-x)*?
2
xcot (X + 1]
, 3 y 3
13, (i) — (i) ———%
-X X
3, [log| —-1
o5
-1 \Y
cotx 2 l _ (tan X) y
g LsinGcey)+xcos(xy)] " {y CoseCIO8Y = 1 1) tan ' x

[cosy —xcos(x+y)] [y“’tx’l cotx +(tan™" x)” log tan™" (x)]
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