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LIMITS & DERIVATIVES
Class XI
Q1) f(x) = v2x + 3 Using first principle method.
Sol.1) ) = I [vV2x +2h +3 —V2x +3
F1e = lim) 7
Rationalize
— i [V2x+2h+3—V2x+3 \/2x+2h+3+\/2x+3]
=l h VZx+2h+3+vV2x+3
— i (2x+2h+3)—(2x+3)
=i h(vV2x+2h+3+V2x+3)
— i [(2x2+h2+2hx+1)(x—3)—(2x2+1)(x+h—3)
sl h(x+h—3)(x—3)
= lim 2h
oo | h(VZxtzh+3+vZxt3)
. 2
- ;LI_I}?) _\/2x+3+\/2x+3]
= lim 2
h-0 L2v2x+3
Ldy 1
“ax . Vzxes oM
Q.2) f(x) = x? sin x Using first principle method.
Sol.2)

f'G) = lim
= lim
h—-0

= lim
h—-0

= lim
= lim
= lim
= lim

h—-0

=1x

h-0l

h—-0

h—0

h

(x2+h%+2hx) sin(x+h)—x? sin x]
h

(x + h)?%.sin(x + h) = x?sin x]

[xz.sin(x+h)+h2 sin(x+h)+2hx.sin(x+h)—x2 sin x]
h

[x2{sin(x+h)—sinx}+(h?+2hx) sin(x+h)]
h

[x2.2 COS(Zx;h)-Sin(g) h(h+2x) sin(x+h)]
h h

-, 2x+h\ . (h
2x COS( Zh )'Sln(z) + (h + zx) Sin(x + h)

ZXE

n(3)

si
h
2

x? cos(x) + (2x) sinx

> X ;li_r)r(l) (xz cos (?)) + }E_l’)l’(l)((h + 2x).sin(x + h))

o f'(x) = x? cos(x) + (2x) sinx ans.
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Q.3) Differentiate w.r.t x (product rule)
f(x) = (ax +b)™(cx +d)"
Sol.3) We have f(x) = (ax + b)™(cx + d)"
Differentiate both sides w.r.t x (product rule)
f'(x) = (ax + b)m.i (cx+d)" + (cx + d)".i (ax + b)™
dx dx
= (ax + b)™.n(cx + d)"‘l.i (ex+d) + (cx + d)*. m(ax + b)m_l.%(ax + b)
=(ax+b)™.n(cx + d)" L. (c) + (cx + A" m(ax + b)™ 1. (a)
= (ax + b)™ L. (cx + d)" (ax + b)nc + (cx + d)ma]
= (ax + b)™ . (cx + d)" [ancx + bnc + cmax + dma]
f'(x) = (ax + b)™ L (cx + d)" ax(nc + mc) + (bnc + dma)] ans.
Q.4) Differentiate w.r.t x (product rule)
f(x) = (x +secx)(x — tanx)
Sol.4) We have f(x) = (x + secx)(x — tanx)
Differentiate both sides w.r.t x (product rule)
f'(x) =(x+ secx).i(x —tanx) + (x — tanx)i(x + secx)
dx dx
= (x +secx)(1 — sec? x) + (x — tan x) (1 + sec x tan x) ans.
Q.5) Differentiate w.r.t x (product rule)
f(x) = (xsinx + cos x) + (x cos x — sin x)
Sol.5) We have f(x) = (xsinx + cos x) + (x cos x — sinx)
Differentiate both sides w.r.t x (product rule)
f'(x) = (xsinx + cosx).i(x cosx — sinx) +i(x cosx — sinx).i(x sinx + cos x)
dx dx dx
= (xsinx + cosx) [x. 2 (cos ) + cosx .= (x) — <= (sinx)| + [x cos.x = sinx]. [x.<= (sin x) + sinx.. 2= (x) + = (cos )|
= (xsinx + cosx)(—x sinx + cosx.— cos x) + (x cos x — sinx)(x cos x + sinx — sin x)
= (xsinx + cosx)(—xsinx) + (x cos x — sin x)(x cos x)
= —x?2sin? x — xsinx.cosx + x? cos? x — x sin x.cosx
= x?(cos? x — sin? x) — 2x sinx cos x
f'(x) = x?.cos(2x) — x sin(2x) ans.
Q.6) Differentiate w.r.t x (product rule)
fO) =x7*(3 - 4x7%)
Sol.6) Differentiate w.r.t x (product rule)
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£l = x‘4.%(3 —4x7%) + (3 - 4x7) .% (x~%)
= x7*(0+20x7%) + (3 — 4x7%) (—4x7°)
= x~#(20x76) — (3 — 4x7°) (4x°)
=20x"10 — 12x7° + 16x7°

=36x"10—10x"> ans.

Q.7) Differentiate w.r.t x (product rule)
1—tanx
X)) =——
&) 1+ tanx
SO|7 — 1-tanx
) We have f(x) PETow
1—tanx
f1e) = 1+tanx
sinx
— _C(_)SX
__ cosx—sinx
" cosx+sinx

Differentiate w.r.t x (quotient rule)

(cosx + sinx). % (cosx — sinx) — (cos x — sin x) % (cosx + sinx)

"(x) = -
f (cos x + sin x)?2

__ (cosx+sinx)(= sin x—cos x)—(cos x—sin x)(— sin x+cos x)

- (cos x+sinx)?

__ —(cosx+sin x)(cos x+sin x)=(cos x—sin x)(cos x—sin x)

(cos x+sin x)2

_ —(cos? x+sin? x+2 sin x cos x)—(cos? x—sin? x—2 sin x cos x)

- (cos x+sin x)2

_ —(1+sin(2x))—(1-2sin(2x))

- (cosx+sin x)?

-2
A
X) = ————F—= ans.
f ( ) (cos x+sin x)2
Q.8) Differentiate w.r.t x (product rule)
X
(x) ==
f sin™ x
Sol.8 We have f(x) = —
) f( ) sin™ x

Differentiate w.r.t x (quotient rule)
dy sin"x. % (x) — x. % (sin" x)

dx (sin" 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

& siudiesToday..

. . n— d, .
sin® x.(1)—x.n.sin?~?1 x.-(sinx)

(sin2n x)2

sin® x—nx.sin® "1 x.cos x

sin2D x

__sin" 1 x(sinx—nx cos x)

sin2n x
__sinx—nxcosx
Sinzn—n+1(x)

f’(x) _ sin x—nx cos x

sint+1 x ans.
Q.9) x? cos (%)
fx) = Teinx
Sol.9 2 cos(Z
) We have LS("’)
sinx
= f) =
- f X) = V2 "sinx
Differentiate w.r. t x (quotient rule)
1 sinx.i(xz) - (xz).i(sin x)
fl(x) — dx dx
NG3 (sin x)2
_ 1 [sin x.(2x)—x2.cos x]
V2 sin? x
, _ 1 [2xsinx—x?.cosx
flx) = NG [—Sinzx ] ans.
Q.10) sinx — x cos x
X)=—mm—m—m
f&) x sinx + cos x
SO|.10) We have sinx—xcosx

x sinx+cos x

Differentiate w.r.t x (quotient rule)

(xsinx + cosx).%(sinx —xcosx) — (sinx — xcosx).;—x(x sin x + cos x)

f'(x) =

(x sinx + cos x)?

. d, . d d . d, . d d
(x sinx+cos x).[a(sm x)—(x.a(cos x))+cos x a(x) ]—(sm X—X COS X) [x.a(sm x)+.a(x) +2, C0S 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 sinx+cos x)2

__ (xsinx+cosx).(x sin x )-(sin x—x cos x)(x cos x)

(x sin x+cos x)?

2 2

__ x?%sin? x+x sin x cos x—x sin x cos x+x2 cos? x

(x sin x+cos x)2

_ x?(sin? x+cos? x)

(x sin x+cos x)2
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f'x) = S S—

(x sin x+cos x)2 ’
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