Downloaded from www.studiestoday.com

QStudiesToduy

LIMITS & DERIVATIVES
Class Xl

(5x+4 sin(3x))

Q.1) Evaluate: lim (~—
4sin(2x)+7x

x—0

Sol.1) We have lim (

5x+4 sin(3x))
x-0

4sin(2x)+7x

(x(5+tEinG0 )
= hm 4sin2x

x(Tx2x+7)

. sin(3x)
B 5+12216133(—3x )

x—0
-— =) =1)

17
= —ans.
15

Q.2) Evaluate: lim (

1—cos mx)
x—0

1-cosnx

Sol.2) We have lim (

1—cos mx)
x-0

1-cosnx

I 2 sin2%
= 1M |\|——x
x—0 \ 2 sinz%

sinzg m2x2

X
m2x2 4

= lim

—oNX
x—0 ssz n2x2
n2x?2 4
2

sin2TX
21 2
K xalcl—r>r(1) m2x2
— N * /
sin2X
2 2
P
_ m2(1)? li sinx\ 12
— 12(1)2 m 2 -
n?(1) x—-0\ x

m2
= F ans.

Q.3) Evaluate: lirr(l)(cosecx — cotx)
X—

Sol.3) We have 1irr(1)(cosecx — cotx)
X—
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=lim( 1 _cosx)

x—0 \sinx sinx

= lim (Hﬂ)

x—0 sinx

. Zsinz(f) . )
= lim | ——%% {sin(20) = 2sin 0 cos 6}

0 2 sinZ.cos>
x= 2772

= 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

. 3 1 1
= lim ( x°. .
x—0 tanx 1-cosx

= lim
x-0

3 1 1
x 'tanx'2sin2(§)

= lim | %3 o 1
x—0 ' taﬂ.x "2 sinz(g) x2
X —_—

— lim x¥ 11 1
- _3-tanx - a2 (X
x-0 | X == 1/2  2sin (2)

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

x—0 \sin(5x)—sin(3x)

sin(zx)XZx_I_sn (6x)x6x
— llm 2x 6X

X=0 sir;(;x)xSx_sin(sx)X3x

[x(_siggx&u_sn;;x)xs)]
sin(5x) sin(3x)
x( sx 0T ax X3)

= lim
x—0
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sin(2x) . (sin(6x)
_ 2im(5)vextim ()
- sin(5x%)\ _, . sin(3x)

Sxali(F5R)-ER R

_2(1+6(1) . sinx) _
T 5(1)-3(3) {;lcli%( x ) - 1}
=3= 4 ans.
2
Q.6) Evaluate: lim (w)
x-0 X

Sol.6) We have lim (

x—0

Sinx—sinx
— llm Cos Xx
x—0 x3

(smx sin x.cos x)
x3.cosx

tan x—sin x)
X3

_ (smx(l cos x))

x3.cosx
smx251n
= lim —
x— X>.Co0SX
sinx 2sin (

) 1
x2  “cosx

N |

Il
><i—l-
&3

/\
X

. X
. sinx 1.. sz(;) . 1
= lim X =lim g lim
x—0 X 2 x-0 x= x—-0 \cosx

=1xIx (1?3 {lim (Si“") = 1}

1
= —ans.
2

Q.7) Evaluate: lim (

tan x— sin x)
x-0

sin3 x

Sol.7) We have lim (w)

x—0 sin3 x

sinx .

. Cosx—smx

= lim | €& —
x—0 sin3 x

. sin x—sin x.cos x
= lim e
x—0 sin3 x.cos x

— lim (sin x(1-cos x))

x>0 \ sin3x.cosx

. sin x.2 sin? (;f)
= lim T
x—0 \ sin3x.cosx
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lim 2 sinz(;)
= lim [ ——%~
x—0 \ sinZx.cos x

i 2(X
2sin (2) Xﬁ

B —
xZ P
. 7
lim | ———
x—=0 7 2 “=xx2.cosx

b (a2
E}cl—r}(l)( x2 2
2

lim ( ;12 )llm(cosx)

x—0

12 .
= (21()1()1> {lii% () =1}

1
= —ans.
2

Q.8) Evaluate: lim (

sec(4x)—sec(2x))
x—0

sec(3x)—secx

Sol.8) We have lim (

x—0

_r 1
_ llm cos(4x) cos2x
¥50 1 T

cos 3x x

cos(2x)—cos(4x)
( cos(4x).cos(2x) )

sec(4x)—sec(2x))
sec(3x)—secx

cos x—cos(3x)
cos(sx) Ccos X

—

im cos(2x)—cos(4x) cosx.cos(3x))
50 \ cosx—cos(3x) cos(4x).cos(2x)

=

—2sin(3x).sin(=x)  cos(3x).cosx )

lim
x—-0

—2sin(2x).sin(=x) " cos(4x).cos(2x)

in(3x)
(Sm3xx X3Xx " cos(3x).cosx )

sin@x) " cos(4x).cos(2x)
2%

sin(3x)
) ( cos(3x).cosx )

cos(4x).cos(2x)

)'x—>0

() -

_ 31 (0@ _
cosf =1
3
= =ans.
2
Q.9) Evaluate: lim ((x+y) sec(x+y)—x SECX)
y—0 y

Sol.9) We have lim ((x+y) sec(xty)=x Secx)
y-0 y

Here y is the variable not x
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— lim (x sec(x+y)+y sec(x+y)—x sec x)
y

m x{sec(x+y)—sec}+ y sec(x+y))

|
L —
=)
S
—~

sec(x+ a+b a b
im < cos(x+y) cosx + y ( 3/)> {_ =4+ _}
-0 y 4

x{cos(x)—cos(x+y)}

I
iB
—~

+ sec(x + y))

y.cos(x+y).cos x

i -2 sm sin(_—y)}
- yI)n 2>< cos(x+y) cosx + sec(x + y)
2x+y
_ sm— x. sm( > ) .
N Ln ( % ) y—>0 (cos(x+y) cosx ) + ;zl—r}(l) sec(x +y)
=1 XxSin—x+secx {lim (Sinx) = 1}
COS X.COS X x—>0\ X

= xtanx.secx + secx ans.

. (1-cosxycos2x
Q.10) Evaluate: lim (—2)
x—0 x
. (1—cos xvcos 2x
50110) | we have lim (—2)
x—0 X
Rationalize
— lim (= cos xv/cos 2x(1+cos x\/cos 2x)
T x50 x2(1+cos xvcos 2x)
_ im 1—cos? x(cos 2x)
"~ x>0 \x2(1+cos xv/cos 2x)
- lim 1-cos? x(2 cos? x-1)
" x—0 \ x2(1+cos xvcos 2x)

1-2 cos* x+cos? x)

x2(1+cos xv/cos 2x)

x—>0

\Nim 2 cos* x—cos? x—1
x—0 \x2(1+cos x+/cos 2x)
(2 cos* x—2cos? x+cos? x—1>

x2(1+cos x+/cos 2x)

— —lim (2 cos? x—(cos? x—1)+1(cos? x—1)
T x>0 x2(1+cos xv/cos 2x)

— _lim (2 cos? x+1)(cos? x—1)
T x50\ x2(1+cosxvcos 2x)

— i ((2 cos? x+1)(1—cos? x))
= x2(1+cos xvcos 2x)

(2 cos? x+1)sin? x
x2(1+cos x+/cos 2x)

= —lim

x-0

x—0

= lim
x—0
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- lim (sin2 x) % lim ( (2 cos?x+1) )
x—0 \ x2 x—0 \1+cos x+/cos 2x

_ 2 2(1)+1
= (1)7 x (1+(1)(1))

3
= —ans.
2
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