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Class 11 Limits & Derivatives

Class 11t

Q.1)

sinx — x cosx

f) =————
xXsinx + cosx
SO|.1) We have sin.x—x cos x
x sinx+cosx
Differentiate w.r.t x (quotient rule)
. d , . . d i
(x sinx + cos x). Tr (sinx — x cosx) — (sinx — x cos x). Tr (x sinx + cos x)
! —
f'(x) = . >
(x sinx + cos x)
. d, . d d . d, . d d
(x sin x+cos x).[a(sm x)—(x.a(cos x))+cos X a(x) ]—(sm X—X COS x)[x.a(sm x)+.a(x)+a cos x]
(x sin x+cos x)2
__ (xsinx+cosx).[cos x—(—x sin x+cos x) ]-(sin x—x cos x)(x.cos x+sin x—sin x)
- (x sin x+cos x)?
__ (xsinx+cosx).(x sin x )-(sin x—x cos x) (x cos x)
- (x sin x+cos x)?
__ x?%sin? x+x sin x cos x—x sin x cos x+x? cos? x
- (x sin x+cos x)?
_ x2(sin% x+cos? x)
~ (xsinx+cosx)?
2
, x
X) = ———— = ans.
f ( ) (x sin x+cos x)2
] x100 99 2
Q2) Given f(x) = +—4..=—+x+1
100 99 2
Show that f'(1) = 100f'(0)
x100 99 X2
Sol.2) We have —+—+....—+x + 1
100 99 2

Differentiate w.r.t x

100x°° = 99x°8 2x

! — —_—

fla) =t o S+ 140
=x+xB+.x+1

=W+ MP+...1+1 (putx = 1)

=14+1+...14+1=100
For f'(0) putx =0
f'(0)=04+0+....0+1=1
LH.S. f'(1) = 100
R.H.S. 100 f'(0) = 100 x 1 = 100
~ LH.S=R.H.S. ans.
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Q.3) _ |l-cosx .  dy
Y= \’ 1+cosx’ find dx’

Sol.3 _
| wenavey = izt
Zsinz(;—()
= =
Y 2 cosz(g)

ﬁy:m

x
= y:tang

Differentiate w.r.t x

d d
% = sec? (;) T (g)

d X 1 1 X
& = sec? (—) X = = —sec? (—) ans.
dx 2) "2 2 2

Q4| £ =20 fing f£1(x)

sin(x+a)

Sol.4) We have

Differentiate w.r.t x (quotient rule)

F100) = cosx.;—x (sin(x + a)) — sin(x + a) ;_x (cosx)

cos? x

cos x.cos(x+a) .:—x(x+a)—sin(x+a) (—sinx)

cosZx

__ cosx.cos(x+a)(1)+sin(x+a) sinx

cos?x

cos(x+a).cos x+sin x.sin(x+a)

cosZx
__ cosx+a—x
T cosZx
cosa

cosZx

f'(x) = cosasec? x ans.

TYPE: 2 lim f(x)
X— 00

Q.5) C (V3xP+14+V2x2 -1
lim
x—00 4x + 3
Divide N & D by x
Sol.5) V3x24+1 V2x2 -1
1 X X
- 911—{2) 4x + 3
X
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1 1
\/3+x—2+\/2—x—2

= lim
X—>00 3
4+ X
V3+V2
= ans.
4
Q.6) Evaluate lim (VxZ2 +x + 1 —Vx% + 1)
X—00
Sol.6) First make function in fraction by rationalize

~ lim (VxZ+x+1-Vx2+1)

oo (V2 +x+ 1+ VxZ +1)
x2+x+1-—x%+1

<\/x2+x+1+\/x2+1>

(\/x2+x+1+\/x2+1)

= lim

X— 00

X
=1im( )
oo \x2 +x+1+Vx2+1
Divide N & D by x

= lim

x—00 11 1
Jl +E+F+\/1+P

1 11
TVIHI O 141 2

Q7) Evaluate lim (1+2+23 """ n)
n—oo

n

Sol.7) We have lim (

1+243..... n)
n—oo

n2

nn+1)

Q.8) Evaluate lim (\/x2 —x+1+ x)

X——00

Sol.8) Letx = —y
When x - —o0 (limits change)

Theny — o

> lim(w/y2+y+1—y)

y—00

Rationalize & proceed yourself
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1
- ans.
2
Q.9) Find the derivative of 3/sin x using first principle method.
1
S0l.9) Here f(x) = Vsinx = (sin x)3
(x + 13 = (sin )3
, .~ |sin(x + h)3 — (sinx)3
00 = g S
1 1
— I sin(x+h)3—(sinx)3 _ sin(x+h)-sinx
- hl—r}?) sin(x+h)—sinx h
When h - 0 then sin(x + h) - sinx
1 1
) sin(x + h)3 — (sinx)3 ~ |sin(x + h) — sinx
= lim - . x lim
sin(x+h)-sinx | sin(x + h) —sinx h—0 h
- Ly 2] g eon ()
=3 (sinx lim ﬁ im { cos >
2
. h
1 _% y SIn = < 1i ( (2x+h))
=3 sin 3xlim R lim { cos 5
2
1 2
=§sin 3xX1Xcosx
1 _2
s fl(x) = gsin 3X.COS X ans.
Q.10) Find derivative of eV®%* ysing first principle method.
Sol.10) flx) = eVtanx

e tan(x+h) _ e tan x
=T
:ﬂ@”ﬁ@m@mmﬂﬁﬁ

h-0 h

ey (O 1 GG - Ve
h=0\ /tan(x + h) \/tanx h

When h - 0;/tan(x + h) - Vtanx

0 j— y evtan(x+h)—Vtanx _ q <l /tan(x + h) —+tanx
X)=¢e 1m m
Jtan(x+h)—tanx 1/tan(x + h —+/tanx h

VERT % 1 lim tan(x + h) \/tanx tan(x + h) + Vtanx
e tan(x + h) +Vtanx
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tan(x + h) —tanx
=than"xllim[ ( )

1
h 8 Jtan(x + h) + +/tan x]

h—-0
— oVEnx ¢ lim [tan(h) {1 + tan(x + h) tan x} y 1
no h Jtan(x + h) +Vtanx
tanh 1+t +h)t
— oVENX » lim ( an ) « lim [ an(x + h) tanx
h=0 h=0]./tan(x + h) + Vtanx

2
_ oVEnT i 1 1+ tan“x
Vvtanx + vtanx

Vtan x.SeCZ x

] _e
f'lx) = o ans.

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




