LIMITS

2.2.1 LIMIT OF A FUNCTION
Let v= Ax) be a function of x. If at x=a Ax) takes indeterminate form, then we consider the

values of the function which are very near to ‘a’. If these values tend to a definite unique number as x
tends to ‘@’, then the unique number so obtained is called the limit of Ax) at x=a and we write it as

lim f(x) .

X—a

(1) Meaning of ‘X — a’: Let x be a variable and a be the constant. If x assumes values nearer and
nearer to ‘a’ then we say ’x tends to a’ and we write ' x— &. It should be noted that as x— a, we have
x=# a. By 'x tends to 4 we mean that

(i) x=a (i) x assumes values nearer and nearer to ‘a’ and

(iii) We are not specifying any manner in which x should approach to ‘a’. X may approach to a
from left or right as shown in figure.

a x
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(2) Left hand and right hand limit : Consider the values of the functions at the points which are
very near to a on the left of a. If these values tend to a definite unique number as x tends to a, then the
unigue number so obtained is called left-hand limit of Ax at x = a and symbolically we write it as

fla-0)= lim fix) =})Lt{)1ﬂa—b

X—a

Similarly we can define right-hand limit of Ax) at x=a which is expressed as fla+ 0)= lim fix)

X—a

:}g?f(a+h).

(3) Method for finding L.H.L. and R.H.L.

(i) For finding right hand limit (R.H.L.) of the function, we write x + h in place of x, while for left
hand limit (L.H.L.) we write x — h in place of x.

(if) Then we replace x by ‘a’ in the function so obtained.
(iii) Lastly we find limit A— 0.
(4) Existence of limit : lim Ax) exists when,

X—a

(i) lim Ax) and lim fix) existi.e. L.H.L. and R.H.L. both exists.

X—a X—a

(ii) Tim Ax)= lim % i.e. LH.L =RH.L.

X—a X—a

Note: O If a function Ax) takes the form % or 2 at x= a, then we say that Ax is

o0
indeterminate or meaningless at x=a. Other indeterminate forms are

00 — 00,00 x 00, Ox 00, 17,00, 00°

[ In short, we write L.H.L. for left hand limit and R.H.L. for right hand limit.




(3 It is not necessary that if the value of a function at some point exists then its limit at that
point must exist.

(5) Sandwich theorem : If Ax, ¢(x and HKx) are any three functions such that,
fix) < g(x) < Kx) Vxe neighborhood of x=a and hml(x)_hmlz(x) I(say), then llmg(x) L This theorem

X—a

is normally applied when the limg(x) can't be obtained by using conventional methods as function Aix)

X—a

and Ax) can be easily found.

x, when x>1

Example: 1 If t(x)_{xz’ when . 1 *thenlimAx =
(@ # (b) x (c)-1 (d)1
Solution: (d) To find L.H.L. at x=1. i.e.,
1.;;11(x)—11m1(1 H= 1.m(1 » = 1.m(1+112 2n =1 i.e., 1ix;31(x)=1 (1)
Now find RH.L.atx=1 i.e, 11:;1 Ax)= lim AL+ = 1 ie., lirlrzl(x):l .....(11)

From (i) and (ii), LH.L.=RH.L. = lim Ax)=1.

Example: 2 tim*=21_
2 x-2
(@1 (b) -1 (c) Does not exist (d) None of these
Solution: (C) L.H.L.= llmIX 2| _ = lim 12-h-2| _ llmi:— (1)
2 Xx-2 50 2-h-2 -0 - h
and, RH.L.= tim X221_ il 248221 = (B ....(ii)

x52° X—2  h>0 2+ h-2 b—)OlI

From (i) and (ii) L.H.L. #R.H.L. i.e. 1im =21 does not exist.

x>2 x—2

2
Example: 3 If fx=,5_, " *<3  then
5 x whenx>3

@) lim A% =0 (b) lim % =0 (©) lim %)« lim A% (d) None of these

Solution: (¢) tim A9 -5-3-2and lim A% - 23:1

x—>3-

3x, if 0< x<1

) , then
5-3x, if 1< x<2

Example: 4 Let the function f be defined by the equation t(x)—{
@) lim A0 = AD (b) limAx = 3 (©) lim ) = 2 (d) lim A1) does not exist
Solution: (d) L.H.L. = lim Ax=1limA1- A= 1lim31-A = lim3-3H=3-3.0-3
x—->1-0 J N h-0 h-0
R.H.L.= 1lim £0 = lim A1+ A = liml5-3(1+ H) = lim(2-34 =2-3.0=2

x->1+0

Hence 1in;um does not exists.

Example: 5 tim! Xl -

x>0 X

@1 (b) -1 (©0 (d) Does not exist




Solution: (d) e tim !~ _1 and 1im X! - 1, hence limit does not exists.

x—>0- x x—0+ X

2.2.2 FUNDAMENTAL THEOREMS ON LIMITS
The following theorems are very useful for evaluation of limits if lim Ax) = and lim g(x) = m (1

and m are real numbers) then

@ lim(fix) + g(x) = I+ m (Sum rule) (2) lim(f(x) - g(x)) = /- m (Difference rule)

(3) lim(fix).g(x) = Lm (Product rule) (4) limk Ax) = k1 (Constant multiple rule)
(5) lgx;% = ;lz,m;e 0 (Quotient rule) (6) If lim flx) = +o0 OF oo, then !‘1:21(—1)") =0

@) lgnlog{ﬂn}=log{lgn fix)} (8) If im < g(x» forall x, then lim Ax) < limg(x)

limg(x)

(9) LM AR = {lim A2}

X—a

(10) If p and q are integers, then lim(Ax))” 7 = /”/9, provided (§”'7 is a real number.

(11) If limAg(x) = Alimg(x)) = Am) provided ‘f’ is continuous at g(x) = m e.g. limIn[Ax)]1=In@,only if
1> 0.

2.2.3 SOME IMPORTANT EXPANSIONS
In finding limits, use of expansions of following functions are useful :

2
(1) A+ %" =1+ nx+ H(HZ: Dy (2) a* =1+ xloga+ (xl(;g',a) Forene
3 3 .4
(3) e"‘=1+x+§+%+ ..... 4) log(l+x)=x—§+%—%+ ..... | x|<1
3 .4
(5) log(l—x)z—x—%—%—% ....... . where| x|<1
1 1 x &

6 Q=™ e 1S e

3 5 a6
(7) sinx=x— >+ X _ ... (8) COSX=1—£+X——X—+ ......

3! 5! 2! 4! 6!

3 5
(9) tanx= X+X—+2i+ ..... (10) sinhx= X+£+—+ .....

3 15 3 5

X x* x° x
(11) coshx:l+?!+7!+a+ ..... (12) tanhx=x—?+2X5— .....
3 5
(13) sin’ x= x+ 12.%+32.12.%+ ..... (14) cos™ X:(%]—sin_l x
(15) tan® x= X—£+£—£+ .....
3 5 7




2.2.4 METHODS OF EVALUATION OF LIMITS
We shall divide the problems of evaluation of limits in five categories.
(1) Algebraic limits : Let Ax) be an algebraic function and ‘@’ be a real number. Then lim fx) is

X—a

known as an algebraic limit.

(i) Direct substitution method : If by direct substitution of the point in the given expression we
get a finite number, then the number obtained is the limit of the given expression.

(if) Factorisation method : In this method, numerator and denominator are factorised. The
common factors are cancelled and the rest outputs the results.

(iii) Rationalisation method : Rationalisation is followed when we have fractional powers (like

11 etc.) on expressions in numerator or denominator or in both. After rationalisation the terms are

factorised which on cancellation gives the result.
(iv) Based on the form when x — o : In this case expression should be expressed as a function

1/x and then after removing indeterminate form, (if it is there) replace 1 by 0.
X

Step | : Write down the expression in the form of rational function, i.e., % if it is not so.

Step Il : If k is the highest power of x in numerator and denominator both, then divide each term
of numerator and denominator by x*.

Step 111 : Use the result lim% =0, wheren>0.

Note : O An important result : If m, n are positive integers and a,, b, = 0 are non-zero real

a, .
2L ifm=n

X" +ax™ ...+ +
numbers, then lim 20X "% A1 X" m _ ) O if m<n

= box" + X" +....+ b,  x+ b,

o, if m> n

Example: 6 }1{3?(3A2+4x+5):

(@ 12 (b) -1 (c) Does not exist (d) None of these
Solution: (a) )1{2?(352+4x+5)=3(1)2+4(1)+5=12.
Example: 7 The value of 131213;:2_‘3 is

(a) 0 () (© < (d) m3
SOt ) iy %31~y
Example: 8 The value of li;x;";::" IS

@~o (b) na! (C) na" (d)1




Solution: (b) tim* =" = jim =20 ‘(*X*’: Bt @) o il 2 dPY) =
. 11 1
Example: 9 11:371{“ X} equals
1 1 1 1
() . (b) “ o2 ©) = (d) “Z
. 11 1_ . 1] x-(x+A]|_ ~h |_ 1
Solution: (d) L?Z[x+h_;}_ll;gg7r{ (x+hHx :|_b—>07l|:(X+hX:|__?.
Example: 10 The value of Iir:)l—vl_xz;z 142 g
(@)1 (b)-1 (c)-2 (do
solution: (6 1im(\/1X2\/1+X2) (\/1752“/1”2] a2
WE T (i) el )
Example: 11 1.m‘/XT_‘/T equals
(a) 1 m)g @)% (d) None of these
Solution: (d) tim——2 3 pip3l-2/a-x)
S x2-Ja-x 8 (Vx2f-(Va—xf
- lim(x—3)(\lx—2+\/4—x) — lim\/X—2+\/4—X_1;1_l
3 (2x-6) x-3 2 2
. ax’ + bx+c _
Example: 12 lim=s—— =
c a d
(a) P (b) v (c) 7 (d) S

Solution: (c) Here the expression assumes the form

numerator and denominator is 2. So we divide each terms in both the numerator and

denominator by 2.

X—>0 X—>0

x+1

c
" ax® + bx+ ¢ a+ ;+?_a+0+0 a
im——— = lim = =—.
X0 d12+eX+f X0 d+£+i d+0+0 d
x &
Example: 13 lim{\/x+\/x+\/;—\/;:| is equal to
(@0 (b) 5 (C) 1og2 (d) &
Solution: (b) llm{\/er x+vx \/_:I = lim xexex - x = lim Vx+Jx = lim 1 x 2
Xﬁw\/x+\lx+\/z_\' +x Xﬁm\/x+\/x+\/_ +x Xﬁw\/1+ x1ix%2 41
Example: 14 The values of constants a and b so that 1im["2++1—ax- b]:o IS
(@) a=06-0 (b) a=1,6--1 () a=-16-1 (d) a=26--1
Solution: (b) We have lim(%—ax—b}zo o limX0-d-Marhil-b_

2. We note that the highest power of x in both the

N =




Since the limit of the given expression is zero, therefore degree of the polynomial in
numerator must be less than that of denominator. As the denominator is a first degree
polynomial. So, numerator must be a constant i.e., a zero degree polynomial. .. 1-a=0
and a+6-0 =>a=1andb=-1.Hence,a=1landb=-1.
Example: 15 limx* =
@1 (b) (c) Not defined (d) None of these
Solution: (a) timx*= (g?xjmx_ll_l

Example: 16 lml(1+x)1/x:
(@ 2 (b) e (c) Not defined (d) None of these

1
. lim —
Solution: (a) lin1+ DV * = (1i,,1,(1+x)jx5{x] _9

Example: 17 The value of the limit of #

(@3 (b) 9 ©) 18 (@ 21
Solution: (d) Let - lim M

as x tends to 3 is

= 1 m(x2+2x+6) 9:6+6=21

Example: 18 The value of the limit of 20— Z) as x tends to 2 is

(a) 3 (b) 5 €)1 (d)o
3 2 2
Solution: (a) tim X —8_ jyp X 12X+ D=2 X +2xvd 44444
x-2,2 4 x2 (x+2(x-2 -2 x+2 2+2
Example: 19 ;Lrng__JT Is equal to
(a) 5 (b) 2 ()1 (d)o

. x \/1+ +v1-x
Solution: (C) Al{l_%{‘/r_mj x—>0[J1+x Ji-x \/1+X+\/1 X]

_ lim[ Jﬁxwﬂ}_ “m[\/ﬁ\'er]_g_l

x—0 1+ x-1+x x—0 2 2
Example: 20 ,'(i";\/——m equals
(a) 32_"' (b) % (c) 0 (d) None of these
Solution: (b) llm\/aJrZX \/37}( lim \/a+2x—\/3ix y \/a+2x+\/37x y v3a+ x+2\/;
. X—>a.\3a+ x — 2\/7 x—a\ \3a+ X—2\/; \/a+2x+\/§l’ V3a+ X+2\/T\’
lim v3a+ x+ 2\/7 2
" xoa|30ar 2x+V3%)| 33
Example: 21 I}il:01199+299+;z(9)+""+’199 -
99 1
(a) 100 (b) 100 (c) 99 (d) To1

P L 194294,39, 20 r’ RS 9 4 xwo 1
Solution: (b) lim oo —llmZ( — ‘,}L‘E;Z[ j j? Too) ~ 00

oo =1\ g pury




X—>0

Example: 22 The values of constants ‘@’ and ‘b’ so that llm[ .8 +_11 - ax- bJ =21S
(@) a=0,6=0 (b) a=1,6=-1

(c) a=1,6=-3 (d) a=2b6=-1
Solution: (c) 1.m["2 1

—ax—b]=2:> limx—1-ax-b=2= limx1-a-(1+H=2.
x> x+1 X0

Comparing the coefficient of both sides, 1-a-0 and 1+6--2= a=1,6=-3
Example: 23 1 2"2}

3

1 1 1 -1
(a) -1 (b) 2 OF (A 5
1 1
1+~ || 2+
Solution: (c) 1in{"("+1’(2”+1)}= lim( +"J( +"j— 1
n—>o) 6,)3 n—>o 6 3
Note : O Students should remember that,
. xn >t 1
:Lm"—2=— and ,l:o? 3 ZE
2
Example: 24 lin m — 112 A _A is equal to
(a) 0 (b) -2 (©) l (d) None of these
Solution: (b) 1 I } tim=" -1 im "2+" 1
11121n2 """ -] moel- 2mm1- 2
Example: 25 If f(x)—— an=22 and K3 =——22%D then Limfn+ gx+ K] iS
X+ x-12 x>3
(2) -2 (b) -1 () -2 (d)0
Solution: (c) We have f»+g»+Hx - "2“:{’2”17‘1‘;’“2 _ ¥ -8x+15_ (x-3(x-5)
+ x—

2+x-12  (x-3)(x+4)
- limlAD + o) + K] = lim x-3x-5 2

S x—-3(xrd) 7
i 1/n
Example: 26 If lin‘{i} equal

(a) e (b) () = (d) 2
e 4 T
1/n 1/n
Solution: (b) Let p- 1 ﬁj = P- li“{l.g.ﬁ.ﬁ .......... i’j
n—>x0 n—H>o\n n N n n
n
~1logP="1 lim{ log! +logZ + ........ +logfj ~ logP= lim> Tlog"
n n—»>w n n n n—>w ’:ln n

1
logP= Ilogxdx: [xlogx—x]p = ()= P= 1

Example: 27 If an w1 +b)}_2,then
41

(@) a=1and =1
Solution: (c) lim[X3+1—(ax+b)]

X—>0

(b) a=1and 6=-1 (C) a=1and b=--2
PN lim[x3(l—a)—b,\2—ax+(l—b)}:2

(d) a=1 and b-2
xo0| 22 +1

x>0 241




= lim[x*(1-2- b —ax+ (1-H]=2(x>+1).

X—>0

Comparing the coefficients of both sides, 1-a=0 and -6-2 or a=16=-2.

(x+ D0 (x+ 2104 ...+ (x+100'°

Example: 28 1im 01 qf0 is equal to
X—>0 +
@a~o (b) 1 (c) 10 (d) 100
XIOKI+ ljm + [1+ 2J10 +ouat (1 + 1()0}101
10 10 10 x x x
Solution: (d) 1 x+D) " +(x+2"" +...... +(x+100 i 100,
(d) fim 0,160 Jim PR
“,10
Example: 29 Let Ax-4 and £(x-4, then mgw equals
x— X—
(a)2 (b) -2 (c)-4 (d) 3
Solution: (C) g X42) 2fx) = y= lim xf(2)-2A2)+ 22)- 2x)
x—>2 x—-2 x—>2 x—2
=y “n,—ZI(X)+2I(2)+XI(2)—21(2) =y liwz[I(X)—i(Z)] lim £2).(x-2)
x>2 (x-2) X2 x-2 -2 (x-2)
= y:72limﬂx)_ﬂ2)+1(2) = y=-21limf(N+A2)=-8+4=-14,
2 x-2 x—2

(2) Trigonometric limits : To evaluate trigonometric limits the following results are very
important.
sinx

(i) lim =1=lim (i) 1im 2™ _ 1 - lim
x>0 x x>0 sinx x>0 x x-0 tanxy
_1 —1
(i) imS™* _ 1 lim * (iv) im™2™ ¥ _1 —fim— %
x50 X x~0gin ' x x50 X x>0tan  x
0
(V) LmSm_ T (vi) limcosx =1
0  x 180
(vii) imS 283 g (i) m20EA g
x>a X—a x—a X—a
(ix) limsin' x=sin' a|a|<1 (X) limcos' x=cos'a|a|<1
Xx—a x—a
(xi) limtan' x=tan' & — w0 < a<© (xii) im > = im€2%X _ o
x—>a x>0 X x>0 X
(xiii) lim S/ %) _ g
X0 (1/ X)

Example: 30 iil{(l—x)tar(”—évj -
@ 2 (b) = (© 2 (d)0

Solution: (c) Tirm1 - x)tat{ ] Put 1-x=y= a8 x>1Ly—>0

Thus | my tan

-<1-=-=

0 tar{ﬂyj 3 T
2

(a) Exists and it equal v2
(b) Exists and it equals -v2

%
zd-p ~ lim 2 2 2 2
g -

Example: 31 tim¥!=cos2x-1

x-1 x-1




(c) Does not exist because x-1-0
(d) Does not exist because left hand limit is not equal to right hand limit

Solution: (d) AL4) = lim AL+ A = =hi.51—““;:’s‘2h = lim\/ELIlh:\/E

£fi1-) = limA1- A = lim @ \/—smh V2.
h—>0 >0 _h

- limit does not exist because Ieft hand limit is not equal to right hand limit.

Example: 32 |im{1-052¥ sinSx
P XI—’O X% sin3x

10 3 6 5
(a) 10 OF CE OF
Solution: (a) 1im2sinzxsin5x 3x5x _ lim2sin2 x 3x .sin5x.5_x - 2,2:&_
x>0 sin3x 3x 5x x>0 Xz sin3x 5x 3x 3 3
X
Example: 33 Lim e
(@) 0 () ()3 (d) 2

Solution: (a) 1

gl x [;ggsfsz (1imx] =1.0=0.

Example: 34 lirgw =
X—>

X

1 1

(@) 3 (b)3 (c) 4 (d) 4

3 4

Solution: (C) 1limSm3X*SinX =y, SIN3X 4y SIX = i SIOSX 5 im0 =13 +1 =4,
x—0 ¢ x->0 X x-0 X x—0 X x->0 X

1
Example: 35 |f1(x)—{xsm;’ x#0 then lim ) =

0, x=0
@1 (b) 0 (c) 1 (d) None of these
Solution: (b) lilglxsif{i]:(litgx)(hmsm;j 0 x (A number oscillating between — 1 and 1) = 0.
sinkd 1420
Example: 36 If An={ 4’ , then lim 9 equals
0 ) [X] _ 0 x>0
@1 (b) 0 (c) 1 (d) Does not exist

Solution:  (d) In closed interval of x=0 at right hand side [x] =0 and at left hand side [(g=-1. Also
[0] =O0.

sm[x]
Therefore function is defined as Ax = » Fl<x<0)
0 , 0<x<1)
- Lefthand limit = tim A»= lim (LSI[';N sn_lil) — inl®

Right hand limit = 0, Hence, limit doesn’t exist.

37 i tanx— sinx

oo 2
@ 4 (b) -5 () g (d) None of these

Example:




" . sinx(2si1f}—2¥j . 9 sit > 1
anx—sinx _ smx—smxcosx: ) ~ im SIPX . 2 1) _
Solution: (a) hr:)l 3 ;Lo X COSX x-0 X cosx al'l—> X Ccosx X2 4q
H
Example:  38If A»- s‘““f;{ 1)1) then 1im 4 is given by
() -2 (b) -1 (c)0 d1
B sing“2-1) s sine’—1) : -2+
Solution: (d) lim A0 = lim=~ D ‘liTlogeu)' (Putting x =2 + 1)
.t ¢ .
S N T | -
S et T e T T
=111=1 [0 AS r->0e 10, . Sn€-D_4]
(e-1)
cotx_
Example: 39 1im & -2 _
x-r/2 cotx — cosx
(@) 10ga (b) 1062 (c)a (d) log x
Solution: (3)  tim {“’”’;"“]: lim asx[&]
x—>r7/2| cotx— cosx x>1/2 cotx — cosx
 costt/2) . acotx—cosx_l _ _
= a xk/wz[—cotx—cost 1loga=1loga.
sinx cosx tanx
Example: 40 If fw=| »* 2 ,then 1im % js
x>0 x
2x 1 1
(a) 3 (b) -1 (c)0 d1

Solution: (d) fx) = x(x—1)sinx— (X3 - 2x2)cosx— x° tanx
= xzsinx— x3 COSX— ,\'3 tanx+ 2}\’2 cosx— xsinx

Hence, llmM—llm[SH\X XCOSX — xtanx+2cosx——j 0-0-0+2-1=1.
x—0 x2 x—0 X

.3 2
Example: 41 If Ax=cof! 3*~* | and gx=cos?| L then 1imf® -9 o_, 1 s
P 9 co{[l—&\’zJ 9 =cos (1+x2} xra g g <a<

3 3 3 3
@ 21+ a?) (®) 21+ x%) © 3 d) -3

Solution: (d) #x- cot‘l{sx X } and gx=cos ‘l{l_xz}
1-3x% 1+ 2%

Put x=tano in both equation

f0) = {—3 tlani tatnazne 9} = cof! {tan3¢9}
f(e)zcoflco%—sej:%—se: £0)=-3 (i)
2
and g0) = cos‘l{i_ :anz Z} = cos !(cos20) =20 = g(0) = 2 e (10)
+ tan'

Now 1i szr “X)"(")j 1 oL _ 3,1 3
Dasw-ga) xod xa ey Wom 22

X—a




{1 tar{;ﬂ [1- sinx]
Example: 42 lim i
{1 + ta-{;ﬂ [ - 2;13
1
(@ 2 () 0 © L (A =
tar{% - g] (1-sinx)
Solution: (C) 1im .
P (r - 2x)
2
_ 2
ta{é’j (1-cosy) —tan? 2sin ¥ 1 tan? | sin? 1
Let X:£+y,theny—>0 = lim = lim 2 2 _jim— 2 2| _ |
2 7aN) 293 >0 -8)s° >0 32 [ !j v 32
2 2

Example: 43 If uxg“""")"’“;;a“]s‘“"": o, where n is non-zero real number, then a is equal to
X

(@) 0 (b) ";1 () n (d) n+}‘

Solution: (d) limaS"2*, lirg((a-n)n— *a"xj ~0 = nl@-nn-1-0=(a-nn-1= a=n+ 1.
x>0 nx x— X n

(3) Logarithmic limits : To evaluate the logarithmic limits we use following formulae

3
(i) logl+ » = x—é +% e ~too Where —1< x<1 and expansion is true only if base is e.
(ii) 1im128 % _q (iii) limlog, x- 1
x—>0 X x—>e
(iv) im0y (y) tim 106,14 X 100 6a> 0,1
x> X x> X
Example: 44 fim %1+ 2A-2log 1+ A
) h>0 )
(a) -1 (b) 1 (c) 2 (d) -2
(m_@'f e _ wJ_{h_'ﬂhﬁ ...... j
Solution: (a) ll'ggloge(l+ 2])[:221039(1-4—]) :}’l—g: 2 3 -
= l]}gg% = }L‘B‘% = Illi—>r:)l{_l+2h+""}:_ll
Example: 45 limw:
x—a X— a
(a) -1 (b) 2 €1 (d) -2
Solution: (c) Letx—a =y, when x—a y—>0,
. The given limit = 1im!°8t+# _;
>0 14
Example: 46 lim!°%0+ A _
h-0 h
@1 (b) 1ogg e (C) 10g.10 (d) None of these
Solution: (b) lim!°%C8, loilozlogoe.

Example: 47  If 1im'°93+”;'°93"‘” - & then the value of k is

x—0

11




(@0 (b) -3 (c) 2 (d) -2

Io{3+xj 05{1+(x/3)J
Solution: () 1im!°88+ M 10989 _ jjy_3-X)_ iy 1-(/3)

X x>0 X x—0 X

_ limlog(u(x/s)) ~ limlog(l—(x/s)) _ 1_[_ 1)

x—0 X x>0 p.'¢ 3 3 3
(4) Exponential limits :
(i) Based on series expansion : We use &* = 1+x+§+§+ .......... 0
To evaluate the exponential limits we use the following results —
@ tim€ 1.1 (b) tim® =1 _1og, 2 © im% =1, (G0
x>0 x>0 x x>0 X
(i) Based on the form 1°: To evaluate the exponential form 1~ we use the following results.
limM
(@) If limAx = limg(x) = 0, then lim{1+ A»}V ¥ = ex>as®  or
;i_l:;(l(x)fl)g(m

when limAx =1 and limgx =~ . Then lim{Ax}*® = lim[1+ Ax-1°*¥Y= e

X—a X—a

(b) i+ 9% = (c) m.{ul]":e (@) timicw'r o (6) n.r{niszeﬂ
X! X—>0 X x> X—>00 X

,if 1. . .
Note : (3 lima*=1 ' a- e, a =wo,if a>1and a° =0 if a<1.
x> 0,if a<1
Example: 48 lim€™ =" _
x>0 X
(@) a+s (b) —+ 5 (c) «*-4? (d) a-p
Solution: (d) tim& =" _ jim@ -0 _ 61 1o s
x—0 X x—0 X x—0 b.'¢ x—0 X
Example: 49 The value of m:;% is
(80 (b) 5 (©1 (d) 4
. Xz[l x X J
I+x+—+....)-1+x PYRIE Y TR
. L &1+ x _ . 21 _ 2! 3! 4! -1 1
Solution: (b) tim=—5== = lim 2 = Jin 2 TR
Example: 50 tim—2—L_ i I
ample: 50 lim——— s equal to
(3) 2log, a (b) ;uogea (C) alog,2 (d) None of these
Solution: (a) tim— 2! - fim 21 Jlrx<l @O e1) (a1 (Vrx+1)
501+ x-1 »0/1+x-1 J1+x+1 x>0 1+ x-1 x~0| x
= [;ggaxgl]-[;gg(~/l+x+l)) = (log a.(2) =2log,a.

x>\ X+

3 x+2
Example: 51 The value of m;.(“ j is

12




(@) & (b) o (©) 1 (d) &

oo\ X+ 1 X—>0 X+ X0 x+1

1+E
X+ X+ 2'71"
Solution: (d) n.o.:(“ﬂ“: inf 12 jzl'(’“"(jl) _ 1i-.{(1+i}21} [‘*ij'i':‘[[“ﬂ/ .

X0

1+—

lim 2 —X

. x+2 x+2 im — 2 (x+ {+1}
Alternative method : nn{“ 3} = lin{1+ij L L B )

x>\ X+ X—>0 X+

. 1 crdx
Example: 52 If a, b, c, d are positive, then lim(1+ j

X—>00 a+ bx
(a) ed/b (b) ec/a (C) e(c+d)/(a+b) (d)e
crdx a+bx| crdx atbx
Solution: (a) lim[1+ 1 J - lim{[l+ 1 ) }abx: e b {@ lim[1+ 1 j - e and limL"X:i’}
X0 a+ bx X—0 a+ bx X—00 a+ bx x»>oat+tbx b
N ; c+dx
Alternative method : eliw(“bx]( 1 ]:ed/b.
Example: 53 limx* =
@a~o (b) 1 (c)e (d) None of these
Solution: (b) Let y= x* = logy= xlogx, .. lirglogy: lin(;xlogx:O:loglz lir})ur":l
g x> X
(1+x)1/“'—e+lex .
Example: 54 The value of lim = 2 s
11le -11e e
@ T (b) =T (c) 2 (d) None of these
1 x x2+£7 2
Solution: (a) (1+x)1/X:e71091+X):e { 2" 3 } :el——+—— ....... _ ee——+—— ......
2
={1+{f+£ ..... J+l[f+£ ..... ] Foae :{1_;_: L }
2 3 2l 2 3 2 24
_ (1+x)1/"—e+%“ e
lim - -c
x—0 XZ 24
1/ x
Example: 55 1ing‘1”7 —€ equals
X X
@) »/2 (b) 0 (c) 2/e (d) —e/2
11, l[x,£+£,£+ J (1,5 LSl J [,£+£,£+ ]
Solution: (d) @+ px=ex 7 _ 2 8 4 _Jt2s 4 l20s 4
xR x2S )
- 2"3 a4t |T2" s :[e_ﬁﬁi‘? N }
ell+ a + 2 + 2 24
1/ x e—g-i-ie .......... -e
im0 ey 2 24 = lin{———le + J:——e.
x—0 X x>0 X -0 2 24 2
Example: 56 1im[cos£j =
m—>x m
@a~o (b) e (c) 1/e (d)1

13




Solution: (d) IJILTO(COSI—ZJ - llm{1+[cos— 1jr= “m{l_(_msﬁ”ﬂm

1m0 m—>0

= lim
1m0

x m limf(Zsinzi]m moo { X
{1— 2sir? —} =" 2m) - _ e 2m
2m

i -n-1
(@) e (b) ¢? (€) e (d) 1

n(n-1)
Example: 57 lim [”2 ot J =

Solution: (b) lin

1 n(n-1)
1 1+
7 -n+1 R . (nn-1)+1 A1) . [ n(n—l)] e
— = lim ———— = lim - -
o i —n-1 o\ m(n—1)-1 ,,_m[ 1 Jn(ml) el
1-

n-1)

im 241

n(n-1)
Alternative Method: 1i j = gl _ 2

n;w 1+ 7 -n-1
(5) L’ Hospital’s rule : If £x and gx» be two functions of x such that

(1) limAx = limg(x) = 0
(if) Both are continuous at x=a

(iii) Both are differentiable at x= a.

(iv) f(® and g(x are continuous at the point x= a, then lim A9 _ i T provided that ¢(a =0

Xx—a X) X—a g‘

Note :(J The above rule is also applicable if limAx =~ and limgx) = «.

O If lm% assumes the indeterminate form ° or 2 and £(»,4(» satisfy all the condition

X—a

embodied in L’ Hospital rule, we can repeat the application of this rule on ﬁ to get,

lim ; 2’3 = lim ; 8 Sometimes it may be necessary to repeat this process a number of

times till our goal of evaluating limit is achieved.

1-cosmx _

Example: 58 lim

x>0 1-cosnx

(8) m/a (b) a/m © o 7

2 ,nz mx . Imx
1-cosmx . st 2 || s 2
Solution: (C) 1im -l = lin]
x->0 1-cosnx x-0 2in2 X nx x>0 mx
2

Trick : Apply L-Hospital rule ,

14




. 1-cosmx . msinmx P cosmx nf
lim = lim— = lim
x>0 1-cosnx x-0 nsinnx X»O 112cosnx n2

Example: 59 The integer n for which 1im(°°sx‘1)$°s”‘ ) is a finite non-zero number is

x—0

(@)1 (b) 2 (c)3 (d) 4
Solution: (c) » cannot be negative integer for then the limit -o

25|r3—

Limit = 1115122( /2?2 ex{fgsx ; "Blex;(z)sx (n¢ 1 for then the limit = 0)
x> X x>

e + sinx So, if n=3, the limit is

1 fim 3 which is finite. If n=4, the limit is
2 x50 (n- 2" 2n-2)

infinite.

1
Example: 60 Let £: #— & be such that Ay-3 and f@m-6. Then 11.;{%}:: equals

@1 (b) &2 (c) & (d) &
1 1 . FR)/ fl+x) £Q)
Solution: (c) 1i "1;)”}*:912::;["’9"””hﬂﬂ)lzeizsf oM _ 532
x—0 1

Example: 61 1im Sne-cosx _

asr/d a-x/4

(@) V2 (b) 1/V2 (1 (d) None of these
Solution: (a) lim w @ form = lim /4@ (By ‘L’ Hospital rule)

L+L:l:ﬁ_

J2 J2 2
Example: 62 lim® =% _
x—a —32
@a~o (b) Not defined (c) 2a (d) 3—;
Solution: (d) l‘l?% (2 form) = },‘j‘;‘% (By ‘L’ Hospital rule) = %:3—2"
Example: 63 jimYxth=Vx _
h>0 h
a) 1/2J/x b) 1/2/a C) Zero d None of these
(a) (b)
Solution: (3) 1imYx+4=Vx = i X hx VxcheVx o iBox o= b =
( ) ll)—)o h ll»—>0 h Vx+h+x }l—>0h(\/x+h+\/_ b—>0.l(\/x+h+\/)_r)
1
2/x
Trick : Applying ‘L’ Hospital’s rule, [Differentiating N" and D" with respect to h]
1
——0
. 2/x+h 1
We get, Tim S "o
Example: 64 1im ST a=sit' s
P ;ﬁﬁ o%— 2
a) 0 b) 1 c) s sin 2/
@ (b) (©) = (@) =22

15




Solution: (d) tim silf o —sirf § — li SINETP)SING - )= L sing—p) | sing+f) = . sing+pf) =sin2p
amp % -p2? a-fp—0  (a+p) (@—p) a—f—>0 (a—pf) a—p->0 (a+pf) a>p (a+p) 2

Trick : By L’ Hospital’s rule, 1im2Sinzcos _ sin2j
a—p 20 243

Example: 65 1im*;“2”‘ X equals

x—0 3x— sinx

(@)2/3 (b) 1/3 (c) 1/2 (d) 0

2tan2xi1
Solution: (C) 1imP"2X=* _ |y 2x 1

x>0 3x—sinx x>0 4 sinx | 2°

X

Example: 66 If Gx--v/25-»2, then m?% equals

(a) 1/24 (b) 1/5 (c) -v24 (d) None of these
Solution: (d) 1inl~.a‘i:1al) - lim- "25:21“/2_4 [Multiply both numerator and denominator by
(\/2_4+\/25—X2 )]
x+1 1

= lim

1 34,25-2 V24

Alternative method: By L'-Hospital rule, 1imC®  im 2% _ 1
Y P P11 xlgfps 2 Y24

Mequals
X—a

Example: 67 If fa=2 f(@=194a=1¢@=2 then 1im

(a) -3 (b) % (c) 3 (d) _%

Solution: (c) Applying L — Hospital's rule, we get, 1im2® ’(‘;’:";“” AY _ i 40 A3 —4a 10

x>a 1

_ §(a Ad- ga £ (@=2x2-1x (D=3,
Example: 68 mgw -
X X

@n (b) 1 (c) 1 (d) None of these

1+ nx+ "szz +......higher poersof xtox")—1 n
x

Solution: (a) lim
Trick : Apply L- Hospital rule.

Example: 69 mgw is equal to

(a) 0 (b) % () _g (d) None of these
cosx— —— —sinx— ! 2
Solution: (c) Apply L- Hospital rule, we get, 1im 1-X _ Jim a-»-__1
! " x50 2x x—0 2 2
( I ] (_X_*z_’*’?'_x"_ ]
Alternative method : gna.s“‘”l;g“x) - lim ¥ ;! + lim 2 ; 4
(@sinx: X——t — —eeeun and log(l- x) = —X—%—é ........ J
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_;2—‘1(3[1+1j—x4....
Hence, lim = =—5

Example: 70 lir})lw‘{;:w) equals

2 1 1 3

() 2 (b) 2 OF (d) 2
Solution: (d) Let y- mw [gfom,j

_ _ & rxe—— L 0
Applying L—Hospital's rule, y= lirg'z—l” [—oformj
x— X

y = “l{i_)n(;ll:ex+ e + xé* + (1+1x)2} = :Ln(}%[l+ 1+0+1] =g
Example: 71 “'{,‘% is equal to

(80 (b) 1 (©) -1 (d) 5

| _

Solution: (d) ggw [%formj

Applying L-Hospital’s rule,

1 1
i1 10X [—oformj
X~)6 3X2 0
;lx -2x N 2x
= lim 2 a-#%2 @+x?’ = lim1 1 + 2 1
T x50 6x Cx06| (1-x2)32 14+ x2)2| 2
. . 1+logx—X:

Example: 72 lim—"—

(@)1 (b)-1 ()0 (d) -5

1,
P : _ <10 . l+logx—-x .. o & . 1-x

Solution: (d) Applying L-Hospital’s rule, lim R lim—%—— - ll—>nll—2x(x— 0

Again applying L-Hospital’s rule, we get }g?ﬁ = f%
Example: 73 tim—4—2"__

x>0 x(4% + 9%)

2 1, (3 1, (3 3

() 10{5) (b) Elo{ij ©) 510@ (d) 109@

Solution: () y- tim—*—-2"_ [gform]
x>0 x(4% 1 9%) 0
Using L-Hospital’s  rule, v= lim 4"log - 9" log9 — y- logd—logd =
x>0 (4% + 9%) + x(4*1logd + 9% 10g9) 2

T2 %3
Example: 74 If fa-2, f@-1, ga--3, g@--1, then lim’(")"(’;’:f”“"’)z
(@1 (b) 6 (c)-5 (d)-1

17




Solution: (a) hm""’g(x) ) o [—Oformj

x—a 0

Using L-Hospital’s rule, lim fla g - fxga _ = fAxgd@- f(@~gad=2x(-D)-1x(3) =1.

1-0
Example: 75 The value of 1im2=Y*=3 s
w7 x%_49
2 2 1 1
(@) 9 (b) ~29 (c) 56 (d) T
1
Solution: (d) Applying L-Hospital’s rule, lim—2*x=3 _pjpm 1 -1 _-1

x>7 2x »~T4x/x-3 47/7-3 56

Example: 76 Let fa=ga=k and their »* derivatives ri(a,g" (@ exist and are not equal for some n. If
fAgx - A3~ dd A9+ 4a _ 4 then the value of k is

lim

x>a gx- fix)

(a) 4 (b) 2 ()1 (d)o
Solution: (a) 1imkeX-kAx _,

xa g(x)— %)

By L-Hospital’ rule, hml{M} 4, .. k=4.

g®-f(»
qu sed tdt .
Example: 77 The value of 1im . IS
x>0 Xxsinx
(a) 3 (b) 2 ()1 (d)o
. iJ‘XZ sec? tdt 2,29 .

Solution: (C) 1im9x% = lim—< X =X (By L' —Hospital's rule)

x—0 . x—>0 sinx+ xcosx

I"(xsmx)
2sec? x? 2x1

= lim
x>0 [sinx j 1+1
+ cosx

X

Example: 78 1im

x>7r/6 6x-17

{ 3sinx— \/§ cosx}

(a) V3 (b) % (c) -3 (d) -%

V3

1
T . _ URT) . 3cosx+ \/§sinx_ 3’7 + ‘EE 1
Solution: (b) Using L-Hospital’s rule, Jim 5 = < -5

f2h+ 2+ 1) - A2 _
B0 fh— 12 +1)— A1)

Example: 79 Given that r@-6 and r@-4, then 1im

(a) Does not exist  (b) g (c) 3 : (d) 3

Solution: (d) tim f2h 2+ H)-£2) _ . f(2h+2+F)2+2H 6x2 _
B0 Ah-B+1)-f)  m0 fh-RrDa-2n A4x1
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BASIC LIMITS
Basic Level

1.

10.

11.

lim 8% D@x+5) 5 0qual to
x>0 (x—3)(3x+7)

(@) 3 (b 2 (9

2x%+ 3x+4 ;
lim =X 2% s equal to
xg:o‘3x2+3x+4 q

2
(a) ;3 ® 1 (c)
lim Aix).gx) exists if

(@) 1im A» and limgx» exists

(c) lim? exists
g%

X—a

um{k m} -

@ 5 O 1 ©

If imf™® exists then
a(x)

X—a

(@) Both 1imA» and 1im gx» Must exist

(©) Neither 1imA» NOr limg» exists (d)

X—a

ASSIGNMENT

2 d 1
0 @d w

(b) 1imAx%® exists

(d) limf(x)_z{ij exists
L@ o

(b) 1imA» not exist but 1im gx» exists

X—a

limAx €Xist but limgx does not exist

X—a

Which of the following statement is not correct

(@) Jnf - s i -l

(0) Jnf =l im0~ lmet

limAx)
i =limAx).lim imﬂ:L
lim—| x-3] =
-3 x-3
(@) 1 by -1 (c0 O (d)  Does not exist
lim —l x-3| =
3 x-3
@) 1 ) -1 () O (d)  Does not exist
If 1img(» = 2% a= 0 then 1im¢[i:j is equal to
@ < ® % © %5 @ &
If 1im? =% __1 then
@) a=1 (b) a-0 (C) a=e (d) None of these
. X3/2_8
Alrlﬂl x-4 }:
3 2 1
@ 2 ® 3 @© 2 @ 3
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

o {mm}
x—>0 X

(a) 1 (b) O (c)
Vax®+5x+8

Tim == is equal to

(a) -1/2 (b) O (c)
1323;‘/_5?‘ is equal to

(a) 16 (b)) -1/6 (c)
:ir:ol\/a is equal to

@ 1 ® 0 (©

. X -3x+2

lim T ¢ equals

(@) 15 () 2/5 (c)
. (sind/4) :

The value of 91.;.5{ - jIS

@ o0 (® ; ©

. ¥ - 2x

lim iy C0UAIS

(a) 1 b)) -1 (o
lim sin@+ x)—sin@- x) _
x—0 X

(@) sin2 (b) 2sin2(c)

1lim(3” + 47)n =
(@) 3 () 4 (c)
Nix-J1-x

True statement for 1im

Ja  (d) %

172 d) 1

0 d 1

-1 (d) %

1 d 5

1 (d)  Note in existence

0 (d  None of these

2 C0s 2 @ 2

o d e
IS

x>0,/2+3x-/2-3x

(a) Does not exist

(b)Lies between 0 and %

(c)Lies between % and 1 (d)Greater than 1

. (2x-3)Wx-1)
lim———72*— 7
Xl—>nll 2x%+ x-3

@ - O & ©

lim( %+ 8x+3 V22 +4x+3) =

X—>0

@ 0 (® « (©

XO
li equals
x-0 sinx?

(@) 1 ) 5 ©

—% (d)  None of these

2 (d)%

180 (d)  None of these

T
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Advance Level

25. lim{13+23+31+ ..... +n3}:
(a) % (b) % (c) % (d)  None of these
26. 1imF+L+ 1 +i}:
mo | n n+l n+2 3n
@~o (b) log, 4 (C) log, 3 (d) 1og, 2
Sk
27. lim -
e ;nz+k2
1 V3 Vs
@ (e ) s © 7 @ 3
28. The lin(; (cosx)°™ |S
1 2
@ o0 ® 1 @© 5 @ 2
29. lim xtan2x— 2xtanx _
0 (1-cos2x)?
1 1
@ 2 O -2 @© 5 @ -
30. If A= X9 then fim Ax iS
X+C0$2X X0
(@) 0 (b) c 1 (d)  Not exist
x ; x<0
31. If Av={1 ; x=0, then, lim A®=
x2 ; x>0 x20
(@) 0 ) 1 c) 2 (d)  Does not exist
sinx X# nr x +1 , x20,2
32. If 1@:{ o ’othemise,nez a¥= 451 ) 12(2) , then ,',L'{)‘ g A} =
1 1
@ 1 ® 0 @© 5 @ 3
33, lim 1p+2p+:j;:; ........ +n”:
1 1 1 1 1
(a) 1 0 = O o5 @ -5
1 1 1
34. ,}L'L‘E+?+?+ ........ t o equals
(a) 2 b) -1 () 1 d 3
35. 1in(}—“1+‘j(j1 vi-x _
@) 2 by 1 (c) -1 (d None of these
36. lim cos—
x—0 p.'¢
(a)ls continuous at x-0 (b)Differentiable at x=0  (c)Does not exist  (d)None of these
37. If x,-12+3-8+5-6+-=2n thopn iy, is equal to
\/nz+1+\/4nz—1 e
1 1 2
(@ 1 (b) -1 (c) 2 (d) 1
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38. fimt. L . t , 1! |isequalto
'}_’“’[" \/n2+n \/112+2n 1/n2+(n1n] q

(@) 2+2/2 (b) 2/2-2 (c) 2J2 (d) 2

.1 4 1 ;
39. ’}gzm+ .3 o is equal to

(a) %1%3 (b) %1%2 () %103% (d)  None of these

. n n n 1] ;

40. The value of 55'3{1+n2+4+n2+9+n2+""+2_n} is equal to

@ e ® X © Z @ *
41. limixzofor

X*)OOe

(@)No value of n (b)  nisany whole number (¢ n=0only (d n=2only

EXPONENTIAL AND LOGARTHMIC LIMITS
Basic Level
r 1/ x

42. :g};_tm{%uﬂ is equal to

(a) et () e € & (@ e
43. i LX‘I] equals

(@) log3 (b) 3log3 (c) 2log3 (d)  None of these
a4. lirg—“s(iz‘“)‘l:

@) 1 ) -1 () 12 @ -1/2

. el/x
R v

eX

(@) 0 ) 1 (c)  Does not exist (d)  None of these
46. limoo 1.

X*)ObSInX—l

a b loga logb

(a) b (b) . (c) Togb (d) Toga
47. li‘{ex);l]:

@ 3 ® =« @© 1 (@ o

. (x+3 xt1 -
i -

(a) s () & () e )

1

49.  lim(l- an* =

@ e (® e (@© 1 @
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Advance Level

50. um["‘;] is equal to

x>0\ X+

(@) e

1/ %
51. lim 1+5%
T a0 14342

(a) e

52. The value of 1im

X—>0

(@) ¢

by e (© e @ &

IS

(b) e (c) e!' (d) None of these
(:ﬁ::: ;]X is equal to

(b) ez (0) e (d  None of these

53. ]im|:l+i:| equal to

X—>00| mx

(a) e/m

(b) evm ()

54. lim[xz+5x+3J _

X+ x+3

@ (b)

x2* - x

X—®©

55. lim
x->01-cosx

(a) log2

56. :L.‘({"’X;bx]:
@) 10{5]

57. limlog):”T_[X],ne N, (1a denotes greatest integer less than or equal to x)

X—>0©

(@) Has value —1(b)

' li sing coé x) _
°8. 2
(a) o
sinx— x+ ?
. lim{ ———M 2
59 xi>0 X5
1
() 120

60. lim

& (c) &

Is equal to

(b) log4 (C)

0)1og2] ()3

) = (0

() -1 (o)

x—0 X
() 1
61. lim Y2cosx-1_

x->7/4 cotx—1

Has value 0 (c)

e (d) o

d .
0 (d)  None of these
(d) logab

Has value 1 (d)

z @ 1

1 (d) None of these
20

0 (d)  Does not exist

Does not exist
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62.

-

1 1
@ L o ! © L
xj.: coti: cota
1 . 1 .
(@) 2 sird a (D) 3 coseéa (©) sir’® a

Advance Level

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

(a) 0 by 1 ) -1 (d)
The value of I}ir:;cos[gjco{fjco{gjm.co{%J is

@ 1 (b = @ X @

X sinx

1

(d) coseda

None of these

None of these

If x is a real number in [0,1], then the value of 1im lim[1+cod™@!~ »] IS given by

m—>0 >0

(a) 2 or 1 according as x is rational or irrational
(b) 1 or 2 according as x is rational or irrational

(c)1 for all x (d)2 or 1 for all x
1im 12653 s equal to
x-0 2%¥_3%

(a) 0o (M 1 (c) 5 (d)

If 1im* 5" s non zero definite, then n must be

x>0 x—sin" x
(a) 1 (b 2 (© 3 (d
The values of a and b such that 1im>1*2c0s8 - bsin

None of these

None of these

X

=1 are

x—0 X3
@ 3o ie 3
J3sin 1+ h|-co ”+h}
(e
-0 J3H\/3 cosh-sinh
@ -2 ® -2 © -250@
If M:j%‘dx then 1im/(» equals

@ o0 ((® 1 (@© -1 (@

X

is equal to

lim 1
x->0tan (2x)

@ o0 ® 1 © 5 (@

i etanx —&*
lim

x>0 tanx— x
(a) 0 (b 1 c) e (d)

lim (secx— tanx) equals
x—>r/2

@ o ® 1 (@© -1 (@

is equal to

(d)  None of these

w|h

1/2

None of these

Q=

None of these
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74.

75.

76.

717.

78.

79.

80.

81.

82.

lim2sinz3x_

x—0 x2 -

@ 0 () 1 (¢ 18
limSin2X:

x>0 X

(@) 0 by 1 ) 12
If An=1 and r@ =4, then the value of lim
(@) 9 (b) 4 (c) 12
lim 10%d+® _

x—0 3*-1

(a) loge3 (b) 0 (C) 1

lim ex._e—x =

x—0 £ 01)0.°¢

(a) 0 (b) 1 () 2

li sinﬁl(x+ 2

o2 Pio2x

() 0 (b) o (c) —%

(a) () B R O

a a a

nm'°9’1” is equal to

®@ 1 ® 0 @© -1
liml¥ "
x>11- x 2/3
@ 3 ® 5 © 2

Advance Level

83.

84.

85.

86.

87.

88.

The value of mgw is
x>

X
(a) % (b) O c) 1
. 1- tanx
:j%:(l—ﬁsinx] equals
(a) 0 by 1 (c) -2
. 2¥-1
lim——— equals
(a) log2 (b) logd (C) log3

(a) sina (b)
thdt

/2 1
i |
Jim nex ) - fdud to

(a) L ) O
lim(X+ y)seclx+ y) — xsecx _
>0 14

(a) secx(xtanx+1) (b)

x—0

lim[sinﬁr+a)+sinb—,\')—2sina} is equal to

—sina (C) 1

xtanx+ secx

(d 36
d 2
A9 -1 g

x-1

d 1

(d) log; e

(d)  Non existent

(d  None of these
1

@ -5

d) 172
2

@ -2

(d)  None of these

d 2

(d  None of these

d 0

@ =

(C) xsecx+tanx

(d)

None of these
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si{——x)
89. lim—> "’ isequal to

X_% 2cosx-1

1 1 2
(@) ;. ® = © B O =
x>
90. lirge ;;“X is equal to
(a) g (b) % () ; (d)  None of these
91. 1imXC%SX~SIY oqja)s

x>0 ¥’ sinx

@ 1 ® 1 © 3 @ -

ANSWER

ASSIGNMENT (BASIC & ADVANCE LEVEL)

2 3 /456|789 |10/11|12 |13 |14 15|16 |17 |18 |19 20
b a al|/clald|b|la|d|a|]b]|d c b|d|a|b|b]|c b
21122 | 23 |2 |25|26|27 (28|29 30|31 (32|33|34(35|36|37(38|39]| 40
4
b a c |lalc|c|la|b|lc|c|d|]a]a]|Tc b | c b | b |b c
41 | 42 | 43 | 4 |45 |46 |47 |48 |49 |50 |51 |52 |53 |54 |55 |56 |57 |58 59| 60
4
b c al|ld|/d|c|c|la|b|lc|lala|lala|b|b|la|bl|la]|d
61| 62 | 63 | 6 |65 |66 |67 |[68|69 70|71 |72 |73 |74 75|76 |77 |78 |79| 80
4
b c b |[blalala|c|d|b]|c b|la|c|d|Db]|d cl|lc | d
81|82 |83 |88 (8 8788|8990 91
4
a b a|d|b|b|c|la|bla]b
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