RD Sharma Solutions for Class 11 Maths
Chapter 29 — Limits

EXERCISE 29.9
Evaluate the following limits:
l+cosx

lim——
1. *=7 fan~ X
Solution: |+ cos X
Given: iy —— )
Thelimit =—=7 tan-x TCO5X

lim
When x =7, the expression x—=  tap° X assumes the form (0/0).

So.letus multlpl}-* the expressionby cos?x
l+cosx {{l—i—cosm] . ]

lim ——— = lim —3 X CO8” T
=T fan™ x T Sl T

_ (1+ cosz) 5

= lim | ——— x cos“x
1—cos?z

Upon expansion, we get

b (1+ cosx) xensﬂa:}

z—w | (1 — cos z) (1 + cos x)
| ]]II]'_ CDS xI
(1 — cos )
Now, substitute the value ofx, we get

Cl‘.:lE'r2 m

1—cosmw
(-1’
1—(-1)

“» The value of ;I;IE} tan- x 2
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. cosec’x—2
1111}
I cotx—1
2. 4
Solution: cosec’x—2
Given: lim \
Tocotx —1 . cosec’x—2

Thelimit *—7 lim
When x = /4, the expression x_;.;_' cotX —1  assumes the form (0/0).
50,

. Ccosec X — .
lim T = lim 1+ cot®z — 2
«r cotx -1 —4am — ,
4 Ty cotz —1 [Since, cosecix =1+ cot?x]
oy cot’z —1
— 1nm
T2 cotz—1
Upon expansion, we get
(cotz — 1) (cotx + 1)
im
oz (cotz — 1)

4

Now, substitute the value ofx, we get

— cot = + 1
= Co E+
—

COSECEK —

. The valueof lim
«r cotx-—1
4

Il
[

. cot"x -3
lim ————
< cosecx —
3. &
Solution: I cot"x —3
Given: M

Tcosecx—2 .. COtTX—3
Thelimit *~§ lim ——

. T _
Whenx =7/6, theexpression x—z CO5CX ™= assumes the form (0/0).
. cot"x—-3 )
1111} — cosec"r —1 —3
x_}-E- cosecx —2 — um

cosecry — 2

K
I—r—
&

} [Since, cot? x = cosec? X - 1]
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) [ cosec T — 4]
= lim | ————
z—= | cosecx — 2
Upon expansion, we get
) (cosecx — 2) (cosecr + 2)
— lim
zsZ (cosecx — 2)

]
Now, substitute the value of x, we get

m L
= cosec—
6

=24+2
=4
. cottx -3
;. The valueof 1M S5 =4
< Tcosecx —2
6
. 2—cosecx
lim
s l—cotx
4. 4
Solution: 2 _cosec’x
: . 11m 2
Given: o T . 2—cosec’x
Thelimit *—3 lim

When X = /4, the expression x— [-CotX  ;55umes the form (0/0).
S0,

2
5 _ -
i = cosec X y 2 — (1+ cot’z)
sl l—cotx  — MO 1—cotz , . ,
4 L [Since, cosec” X =1 + cot- x]

) _l—mtj;r,]
= lim | ——
= | 1—cotx

Upon expansion, we get
) [{1 —cotx)(1+ Cot:r]]
= lim
T—+X (1 —cotx)

Now, substitute the value of x, we get

T
“rrea(3)
Co 1

=1+1
=2
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2—cosec’x

Il
[

* The value of lim
x>7 l-cotx

. ~j2+cosx —1
lim -
5. X—T l:TE — X)_
Solution:

S . AJ2+cosx —1
Given: lum - 3
Thelimit = (T—X)~ lim \f- +cosx —1
When x =, the expression x_.; (mt— X)i assumes the form (0/0).
So. letus rationalize the numerator, we get

ekl [(»m—l)wmﬂ)]
o (mox)? | o (r—2) (VZtcosz+1)
Let us simplify the above expression, we get
N 2+coszr—1
[ (m— z)* (V2 +cosz # 1)

l1+cosz
o | (T — m]g [fE + cosx + 1]

Now.letx=m—h
Whenx=m, thenh=0

So.
_ 1+ cos(m — h)
= lim
=0 [ — (m— .’:l,]]2 {\/2 +cos(m—h) +1
[ 1 —cosh .
= lim - - rcos(m—60) = —cos@
h—0 | h2 V2—cosh+1 { ( ) ;
Let us simplify further,

2 sin? (%)
= lim

R0 | 45 B[\/2—cosh+1]
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1 sin% ? 1
= — lim # p—
2 hs0 - (V2 —cosh +1]

Now, substitute the value of h, we get
1

2 . (\3'2 —cos0 + 1)
1 1
5 x

1

= The value of }E}.]; (7 X)E 4
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