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CBSE Class 12 Mathematics Differentiation
Worksheet

Rolle’s And Mean Value Theorem

Ql. Iff; [-5,5] — R is differentiable and if f'(x) does not vanish anywhere, then show that
f(=5) # f(5).

Sol.1 Herea=-5andb=>5
let us assume that f(—5) = f(5) ....{i.e f(a) =f(b)}
we are given ; f(x) is differentiable function is continuous
.. f(x) is also continuous
Hence the three conditions of Rolle's theorem are satisfied.
.. there must exists a value
¢ < (-5, 5) such that fl(c) = 0
But we are given that f'(x) does not vanish anywhere (i.e. f'(x) # 0)
. our assumption in wrong

= f(=5) # f(5) (Proved)

Miscellaneous — Type - Questions

2

2
Ify = x log (ﬁ), show-that x3.2732' = (x% — y) .

Q2.

Sol.2

_ X
y=x log (a+bx)
= y = x[logx.—log(a + bx)]
Diff w.r.t.x (product rule)

dy [1 b
— =X |-—
dx X a+bx

] + (logx — log(a + bx)).1

Z—z = [‘zsgzﬂ + logx — log(a + bx)
Z—z = afbx + logx — log(a + bx)
Diff again
a*y _ (a+bx)(@-a(b) , 1 _ b
dx? (a+bx)? x  a+bx
d’y _ -—ab 1 b

dx2  (a+bx)?  x " a+bx
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d%?y _ —abx+(a+bx)%>—b(a+bx)x

dx? x(a+bx)?

d?y _ —abx+a?+b%x%+2abx—abx—b2x?
dx? x(a+bx)?

d’y a?

dx?2  x(a+bx)?

2 a2x2

=2 =43 a =
LHS x T dx2 x "x(a+bx)?2  (a+bx)?

2
Now RHS (x. v_ y)
dx

N [x (a+bx+logxa—log(a+bx)) N XlOg (a-:cbx)]

[ + xtog (25) — wog (5]

2 2,.2
= ( ax ) =_2X =LHS Proved
a+bx (a+bx)?

2

Q3. _ x2 x| o« . d7y.
Ify—l—x+§—§+z+ ...... OOthenwrlteFmtermsofy.

Sol.3 Diff wurt. x

d 2x  3x%  4x3

Y- +—=———4+— 0

dx 2! 3! 4!

d? x%  x3
Z=—1+x—-S+4Z. 00

dx 6

d?y 2x . 3x

——+—... 00

dx? 2 6

d%y x %2

——=1- 4= (o)

dx? 1! K 2!

d%y

ﬁ = yAns.

Q4. _ g LY
Ify =4log x | .Flnddxz.

Sol.4 Now point logx<0 when 0<x<I1
logx>0 when x>1

y = {-logx ; 0<x<1}

{ logx ; x>1}
Diff w.rt x
2 {Z0<x<1]
dx X

Copyright © www.studiestoday.com All rights reserved. No part of this publication may be
reproduced, distributed, or transmitted in any form or by any means, including
photocopying, recording, or other electronic or mechanical methods, without the prior
written permission.

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com
QStudies Today...
{%;x > 1}

—={x—12;0<x<1}

dx?

Diff again

{;—21; x > 1} Ans.

Q- iy = f( 2+1) and f1(x) = sin(x?). Find & —.
Sol.5 _ 2x-1
y=f (x2+1)

. d 2x-1 d (2x-1
Diff w.r.t. x _y=f1(x )—(X )
dx x2+1/ dx \x2+1

—_1\ 2 2 —(2x—
dy in (Zx 1) . (x2+1)(2)—(2x-1)(2x)

x2+1 (x2+1)2

dx

...... {smcef (x) = sin(x?), f1 ( 2+1) = sin (ZX - txiz + 1)2}

dy _ ( )2 2x +2—4x2+2x]

dx x2+1 (x2+1)2

dy ( )2 2+2X-2X )

- Ans.
dx x2+1 (x2+1)2
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