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Class 11 Limits & Derivatives

Class 11t

TYPE: 5 TRIGO LIMITS
Q.1)

. 5x+4 sin(3x
Evaluate: lim (#)
x—0 \4sin(2x)+7x

Sol.1)

. 5x+4 sin(3x
We have lim (#)
x—0 \4sin(2x)+7x

i 5x+—4 Sl:£3x)x3x
x>0 %x 2x+7x

x(5+4 sin(3x)x3)
= lim <ﬁ>
x(—zx ><2x+7)

. sin(3x)
_ s+1zlim(*5 )

"~ 8lim (—Si"z(jx))w

x—0
g (i () = 1)
17

= —ans.
1535

Q.2)

. 1-cosmx
Evaluate: lim (—)
x—0 \1—cosnx

Sol.2)

We have lim (1_COS mx)

x—0 \1—cosnx
) 2 sinzg
= lim|—=&
x—0 \ 2 stT
2

s o2mx
sin“== 1n2x2

X
m2x2 4

= lim | —m——
x>0 | sin25- p2y2

n2x?2 4
4

.2mx
2y yi | ST
m=xlim 5
x-0 mex
4

. oNX
25 sin®—
n
n2x?2
4
_ mZ(l)Z

T a2 {;lcl_rf(l) (Sizz x) - 12}

m2
= F ans.

Q.3)

Evaluate: lim (cosec x — cotx)
x-0

Sol.3)

We have lirr(l)(cosecx — cotx)
b
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) {sin(20) = 2sin 0 cos 8}

X X
x—-0\2 smE.cosE

= lim (tan g)

x—0

= tan(0) = 0 ans.

Q.4)

x3 cotx)

Evaluate: lim (
1—cosx

x—0

3
Sol.4) We have lim (x COtx)

x—0 \1-cosx

= lim (x3.L. L )

x—0 tanx 1-cosx

. 3 1 1
= lim | x°. —
x—0 tanx 2 sinz(E)

=lim | x°. :
x—0 fanx . zsinz(;—t) x2
x R
x 4
K3

. x3 1 1 1
= lim
x-0

1 1 1 . tanx
=-X-—X= lim =1
1 1/2 12 x

x—0

=2 ans.

Q.5) Evaluate: lim (

sin(2x)+sin(6x))
x—0

sin(5x)—sin(3x)

Sol.5) We have lim

x-0

. —Sinz(jx) ><2x+—sn6(;x) X6x
= }Cl_r)r(l) sir;(sx)xsx_sin(Sx)ng
x

3x

[x(_si;fx&u_sn;;x)xe)]
sin(5x) sin(3x)
x( sx 0T 3 XS)

(sin(Zx)+sin(6x))

sin(5x)—sin(3x)

= lim
x—0

_ 2xin() extim (1)

sxleim(
x—0

sin(sx))_ sin(3x)
5x

X
3 3x

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

@ StudiesToday...

_2(1)+6(1) . sinx\ _
T 5(1)-3(3) {,ICIL%( x ) - 1}
=8_ 4 ans.
2
Q.6) Evaluate: lim (w)
x—-0 X
Sol.6) We have lim (w)
x-0 X

. sinx—sin x.cos x
= lim (——————=

x—0 x3.cosx
. sinx(1—cos x)
= lim (3—)
x—-0 X°.CoSX

. . X
~ lim <51n xj sin? (E))
x—0 x3.cosx
<sin x 2sin® (f) 1

= lim . .

x—0 x x2 cosx

2sin?(Z
. sinx 1

= lim "~z (2)

x—0\ X x4 cosx

. 2(X

. sinx 1,. s 5 ] 1
= lim ( ) x = lim 2(2) lim ( )

x-0 x 2 x-0 x° x—0 \cosx

4
1 1 . sinx
=1x=%x(1)2x= {hm( )=1}
2 1 x-0 X

1
= —ans.

2

. tanx—sinx

Q7) Evaluate: lim (—3)

x—-0 sin” x

Sol.7) We have lim (

x—0

sinx .
. cosxSinx
= lim ey
x—0 sin3 x
(smx sin x. cosx)
x—>0 sin3 x.cos x
sin x(1—cos x))
sin3 x.cos x

sin x.2 sin? (;))

tan x— sin x)
sin3 x

Il

j—p

3
—

sin3 x.cos x

. X
2 sin? (—)
S 2
sinZx.cos x

Il
R =
3=
A~/
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inZ
. sin“x\,.
llm( > )llm(cos x)
x->0\ X x—-0

1 .
-5 fim () = 1

1
= —ans.
2

sec(4x)—sec(2x))
sec(3x)—secx

Q.8) Evaluate: lim (

x—0

sec(4x)—sec(2x))
sec(3x)—secx

Sol.8) We have lim (

x-0

1 1
_ llm cos(4x) cos2x
X0 1 1

cos 3x X

cos(2x)—cos(4x)
cos(4x).cos(2x)
< cos x— cos(3x) )
cos(3x) cosx

cos(2x)—cos(4x) cosx.cos(3x) )
cos x—cos(3x) ' cos(4x).cos(2x)

( 2sin(3x).sin(—x) cos(3x).cosx )
2 sin(2x).sin(=x) " cos(4x).cos(2x)

sm(3x) (3%)
cos(3x).cosx
= lim < >

x=0 Sm(z") 24 cos(4x).cos(2x)

sm(sx))

m( cos(3x).cosx )
5‘“(2")) x—0 \cos(4x).cos(2x)

2lim
x—0

_ 3lim(
(

() =1

_3x1 ((1)() _
N ((1)(1)) ;lcl—% and
cosf =1

3

= -ans.
2

Q.9) Evaluate: lim ((x+y) Sec(x+y)—xsecx)
y—-0 y

Sol.9) We have lim

((x+y) sec(x+y)—x sec x)
y—0

y

Here y is the variable not x
= lim
y—-0

— lim (x{sec(x+y)—s§]c}+ ysec(x+y))

(x sec(x+y)+y sec(x+y)—x sec x)
y

y—-0
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= lim
y—-0

x[—l —;} (x+y) +b b
cos(x+y) cosx ysec(x+y a a
( i paece) (22244

y y

s (x{cos(x)—cos(x+y)}
- hm( y.cos(x+Yy).cos x

lim + sec(x + y))

_ lim( Zsm 2x+y sm( y)}

-0 Zx cos(x+y) cosx

+ sec(x + y)>

2x+y

= lim (Sm_ ) < ) > + lim sec(x + y)
y—>0 y—=0

y—0 cos(x+y).cosx

. sinx
=1><x—+secx {llm( )=1}
COS X.COS X x—0 X

= xtanx.secx + secx ans.

Q.10) Evaluate: lim (—l_cosx'cos Zx)
" x-0 x2
Sol.10) We have lim (1—cos x+/cos Zx)
x-0 x2
Rationalize
— i (1 cos xv/cos 2x(1+cos x+/cos 2x)
B x—r>n x2(1+cos xv/cos 2x)

1—cos? x(cos 2x)
x2(1+cosx\/cos 2x)

_ 1—cos? x(2 cos? x—1)
- x2(1+cos x+/cos 2x)
1-2 cos* x+cos? x

x—>0 x2(1+cos xv/cos 2x)

— — lim 2 cos* x—cos? x—1
250 x2(1+cos x+/cos 2x)

(2 cos* x—2cos? x+cos x—1)

= x2(1+cos xvcos 2x)

x-0

2 cos* x—(cos? x—1)+1(cos? x—1)

\ ¥ ,lcl_rf(l) ( x2(1+cos x+/cos 2x) )
2 2,
— _lim ((2 cos? x+1)(cos? x 1))

x—0 \ x2(1+cosxvcos2x)
— lim (2 cos? x+1)(1—cos? x)
T x50 x2(1+cos x+cos 2x)
— lim (2 cos?x+1)sin?x
" x—0 \x2(1+cos xvcos 2x)

. sin? x . (2 cos?x+1)
nlcl—r>r(1) ( x2 ) X ;lcl—rf(l) (1+cos x+/cos Zx)
2 o (201
(1) X (1+(1)(1))

3
= —ans.
2
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