[ Solution Slot — 1 (Mathematics) |

LIMIT
EXERCISE - | HINT & SOLUTION
Sol.1 C o
. Lim sin(e(x_ )—1) Lim cos(e* @ —1)xe*2)
Am (4 —x+ =11+ -x) =2 gn(x_1) "x-2 i
-1
Letf(x) =1 —x+ [x=1] + [1 = X] =1
=1-x+[X+[X _ Lim —1).e%2 cos (e*-2—1) = 1
Now, LHL at x = 1 o2 (=) -cos )
Li Li
) = T = x o+ [N+ ) Sol.4 B
= HMe_(1—h)+[1=h]+ (1 =h)] . x2 sin(l]
. X —>—o0 T,
= HMth e[ —hl+ -1+ h) VOxX2 +x +1
= 0+0+—-1=-1 1
RHL at x = 1 Putx=—7, so limit changes toy — 0
Lim Lim
+ f(x) = {1 = —
w1t [ = S {1 =%+ [X] + [} i _siny i _siny
; 0 = 0
= HM () +[1+h]+ 1 -h]) SRR %_1+1 Y70 yyR-y+o
ye Yy
= 0+1+(2)=—-1 so, M f(x) =1 1
b 1
Sol2 D Vo 773
. X 1
Jim - sect (m] Putx =3 Sol5 D
Lim Sin(/n(1+x))
im ( 1 j im x=0  /n(1+sinx)
= sec” | T 7| = cos™ (y + 1)
y=0 y+1 y=0 Lim Sin(/n(1+x)) /n(1+x) sinx
Now, LHLaty =0 T x50 m+x) 5T x “in(1+sinx)
05 cos™ (y+1) = )y cos™ (1-h) =0 -ttt
RHL aty=0 Sol6 C
y“_>n8+ cos™ (y+1)=h|ii>n0 cos™ (1+h) = Notpossible ! X_g
im
so, Limit does not exists. " | cosx| Letx= (g-"h]
2
Sol.3 D
Lim sinfe2 1) % h-F
X722 n (x-1) _ Lim _ Lim h —_>o
. , h—0 COS("Jrh] T h=0 [-sinh| T~
Lim Sin(e*” —1)X(ex‘ -1) 2
T x-2 (@¥2_4)  In(x-1)
x2) Sol.7 C
e
Lim € -1 (x-2) , . . . :
= x—2 (X—2) Xﬁn (1+(X—2)) =1x1=1 L”'T;E tan2 X(\/Zsm2x+35|nx+4—\/S|n2x+65|nx+2j

Aliter : —» we can do the same question by
L — Hospital rule also,

X—=
2
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2sin? x +3sinx + 4 —sin® x — 6sinx — 2

\/25in2><+35in><+4 +\/sin2x+6sinx+2

(sin2 x—3sinx+2)

= L'”}: tan? x{
X—=>—
2
.2
. in< x
_ Lim S
= 2

x—L €0S“ X
2

(V2+3+4 +1+6+2)

1 Lim (sinx—2)(sinx—1) 1
=6 xag (1-sinx) (1+sinx) ~ 12
Sol.8 C
Nty
x“sin — [+Xx+1
Lim X
Xee X2 + X +1
()
sin| — ]
2 X
X +—+—
S
Lim X L
X —o0 - -
% 1 1} 1
X“M+—+—
X X2
Sol.9 A
1"
-3
Lm =3+ L 07 g
XD g (=1 T X2 4 ="
n
(-1or1)
-3+
Lim 0 3
T xoe  (-1orl) 4
Sol.10 C
lim nsin@ ntano
0—0 0 + 0
As we know,
sin® nsin® nsin®
0 0 <n= 0 =(n-1)..(1)
tan® ntan® ntano
Also, 0 >1= 0 > :[ 9 }:n 2)

lim nsin® ntané
Now,g ol| "9 |T| ¢ |/]=N—1+n=(2n-1)

|

Sol.11

Sol.12

Sol.13

Sol.14

Sol.15

B

Lim
N—oo

LU R
ncos| 4 | sin| 2,

=n|-ij:on.cos[%). El =
&

C

lim sin[x —3]

x—0 [x=3]

LHLatx=0

jim [ Sin[-8=hI] iy [sin(-4)

h—0 | [-3-h] | T h=0 | (-4) =1

RHLatx=0

jim | Sin(3-+hl |m[ﬂﬁ}

h-0 | [3+h] | =h-0| 3 | =1

since LHL # RHL hence limit does not exist.

A
(x+1)
; X+2
X'—Lnl [E] It is of the form 1=, so

X—oo\ X—2

X—>e0

Lim (1+1/x j'4
PR CRETY R

A

Lim (x+1) [%—1} Lim [X—H] [x+2-x+2]

5
XL_'P(} (1+tan2 \/;)X It is of the form 1=, so

Lin01+ g(tan2 \/;)
= eX—)

{tanzx/ﬁJ
_ o5 (vh) _ b

Lim §(1+’[an2 &—1)
g = exao*' X

Lim E(tan2 \/ﬁ)
- eh%O

B

Lim

X—)% (1 +[X])1/(,ntanx

After putting limit [x] becomes zero, so base is
dot one hence 1= =1
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Sol.16 C Sol.19 D
. n+1 n_n2n
Lim X —2X+1 . lim u
x> | Y2 _axs2 It is of the form 1=, so, N—eo gn , oh  32n+3
5M"5+(3/5)"—(4/5)"
Lim x[ 22 —2x+1 1} Lim( 2x2—x ] _ lim ( ( ) ( ) )
_ g LxEaxe2 xoe xB-4x42 "7 9"((5/9)+(2/9)" +27)

_2-x
X—>°° 1-4/x +2/x° —e?

Sol.17 C
Sol.20 B

lim tann—x(2—§—1j lim tan—[x a] Xx+1, x>0
/= et 2a X = g*? 2al x g(x) = —X2+1 x<0 & h(x) = |X|
Put x=a + h,
. lim oy lim
lim tan[TE nh][ h ] — lim cot[ h]( h ] LHL: x—0" flg(h(07))) = x—=0" f(g(0"))
/= g0 2 2a)\a+h h—0 2a )\ a+h i
im
| 2a/n = x—0 (17 =0
—lim x (mh/2a)x
h—0 m (a+h) 2a_ 1 .
tan(z—j —lim —x—h . ~lim _ lim .
=e 2 =g MO T AN _g2n RHL: o+ f(a(h(x) = , o+ H(a(h(0%)))
lim
Sol.18 D = o f9(0M}=0
i 1 Sol.21 C
fim. & ([PX1+12°X 4.+ 10X
1¥3x—1<[1¥3x]<13x lim [ —tan= ) (1-sinx) .
29y — 1 < [2°X] < 2% it Putx=(5+h]
2
Ix—1<[3Fx]<3x (1+tan ) n—2x)3
5% —1<[Mx<n% so, h n
(13X 4.+ n%%) —n < [13X] ..+ [n® X] < 13 + 25X +... N3 1—tan(2+2) 1—sin(2+h]
lim . \e J
lim (Px+..+0’x)-n_|im lim Px+..+n°x = 150 T h)” on . \°
n—)oon—4<n%°° ES n_)ooni“ 1+tan(4+2j (Tc__2h)
2
(n+1) 2X ) (n(n+1)j «
lim 2 <Iim o, o lim 2 7 1+tan—
n—oo 2 n—oo n—oo n -
n
1—tanD
2 2 2] (1-cosh
4 1 4 1 _ lim
) n (1+7) X . . n (Hij X ~ h-0 h 8h3
lim n) _1 < im,  lim n 1+tan— -
n—oo 4n4 n3 N—oo0™ = N5 4n4 14 2
h
1—-tan—
2

X
4 noe ©< 7 "noe EE 7Y . _2tan(h/2) |
hos0 W x (2 sin? (h/2))
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1 4im (tanh/zj sin® (h/2)| 1
T 40 ((h/2).2) | h2/4x4 ) " 32

Sol.22 C

1 ; sin
Putx=— = /M ( yj M giny2 = 140 = 1

y y—0 y yao
Sol.23 B
Lim COS_1(1—X) A
x—=0* \/;
H_(_y)2
Letcos® (1—x =0 * 7%
(1-x) =cos @ B (-x ©C

sin® = y1-cos?® = sinB=1-(1-x)?
=0 =sin™ \/ (1-x 2 —sin \ox — x2

Lim cos (1-x) Lim sinT/2x - x2
S0, 4 _o0* \/; = x—0* \/;
Lim sin'Y2h-h? \2h = h? B
= X
=0 Jon _p2 Jh
Sol.24 C

Given o & B are the roots of ax?2 + bx+c =0
1

lim

Bl (1+ax? +bx +¢)x®

im (ax2+bx+c)  lim i><[x2+9x+gj
/=0 (x—at) —e*¢ X—0 a a

lim a (X—(X) (X_B)

X—o (X—OL)

=€ = gale-p)

Sol.25 A

. 1 — Qcosx
Lm;] X(X _ TE) COosX
2 2

X—>—

) It is of the form 1=,

zsin(i—x] B 1
Lim 2In2
= xr E—X X, D Cosx = T
5 .
Sol.26 B
lim (cos mx)® singe it is of the form 1=, S0
x—0

—2nsin® [mj
o \2)

lim 2
lim 2 (cosmx—1) X0 ><2><m—2><i AL
x—0 X2 4 m2 2
(=77 X =e =e
Sol.27 A
im | smx
x—0 {(1

lim |:(1_e ) Slnx:|

x—=0* X

\1\
2l

1-[-0.0999] = —1

Sol.28 B
Lim (4 -1)°
x—0 X X2
sin(] !én[1 + ]
p 3
Lim (4X—1)3 x3 1
= x>0 3 x x 2
[ x
X S'”(J mi1+
p 3
4 qY 1 1
_ Lim X — X
= x50 X sin(x/p) (1+x2/3)
(X/p)xp " (42 /3)x3

(tog4)® x p x 3 = 3p(log 4)°
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Sol.29 C 1_11
i +
Applying L-Hospital rule : :,"L% 2—yy
tanz[x] .
2 a0 x>0
(x= =[x]%) 1
f(x) = 1 1x=0 . . . Lim (1+y)* _1
Again applying L — Hospital rule : 2 = —
{x}cot{x} ;: x<0 gain appying P y=0 2 2
Sol.32 D
lim
RHL: Do v/{x} cot {x} =y1xcot1= cot 1 lim { L N ]
> 5 o 2 n? +1 n? +2n
whe: im0 e (im0 | =1
* x—0 (X2—[X]2) ‘0 . | (2n+1) << (2n+1)
N—ee \/n2+2n - \/n_2
Sol.30 C (2n+1) .
lim {en+ lim [N+
lim 1—cosx +/cos2x = N—>c0 on S LS noe ( n
l= x>0 2 n1+n—2
,_ lim (1—cosx~/cos2x) (1+cos x ,/cos 2x) = 2<1<2 = (=2
= x>0 2
X< (1+C0s X+/C0S 2X) Sol33 C
; 1-cos? x.cos 2x ; 2
lim lim X 4 X
= f(x) = —cot™ | &
r= 50 x2 (1+1ﬁ) ) t—0 ( T (tZ J]
5 .o Case-1:—-1fx<0,
) o lim 1-cos” x(1—-2sin” x) Let x = —k, where k > 0.
x—0 2X2
S0 2 cot™ (LJ = — 2 cot™ (_—k]
im 1-cos®x+2sin? xcos?® x " on t2)" = t2
=550 2
2x
-2k (T 1 k
- — (—+tan 2]
lim SIN°X  |i;m Sin“Xx . n \2
f_x_>022+x_>0 5 -COSs® X
X X
lim 22 cor1| = | = im K (T tan 1K
1 3 t—0 t ~t-0 2 t2
(== +1=7+
2" 72 =—k-k = 2x
Case—2:—>1If x>0,
Sol.31 A T
0

fim  2x (iJ _
Lim ' _ e rn (1+l] o= n cot t? =0
X —> o0
X i.e. X-axis.
so, graph of f(x) will be

Putx= 7,0 (X > =
y ( ) Sol.34 A

will be replaced by (y — 0)

Given that, X”an f(x) is finite & non zero.

Lm 1 1 Lim Y=/n(+y)

- m(1+y)= 2
y—0 y y2 y—0 y . _
Also, M f(x)+3f(2X) Ly
2(x)

=
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Let lim f(X) =/s0 lim (f(x)+M] -3

X —>00 X —>o0

t2(x)

37-1
=0+ 2 -3=0=>((-1)°*=0 = (=1

Sol.35 B

lim COs(sinx)—cosx
x—0 X4

. (sinx+xj . (x—sinxj
2sin sin
lim 2 2

= x>0 X4

2Sin{sinx+x} SiNX + X sin X —sinx
im___( 2 J 2 2

= x>0 [sinx+x| T 4 X (x_sinx
2 2

[x—sinx

lim X +sinXx X —sinXx 1
=X4)02 2 X 2 X _4
X

lim 1 X +sinXx X —sinXx
= x50 o X 3

(x"/e*) _ (x"1e%) _
5o fm (21 gim (1
0, X —> 00 (Xn/ex) X —> 00 (Xn/ex)

2
=log,2—log, 3 =log, (g)

Sol.37 B

2x
. a _
XIEL (1+—+—2] = e’ ltis of the form 1=
X X
lim 2x [1+3+%—1J lim [2a+&]
(= ex_ﬂ>° X X = ex*)'>° X = e2a

but/=e?,s0e*®*=e> = a=1 &beR

2 ) Sol.38 A

lim 109xn=[x] _jjm logn—[x]logx
X=e [x] T x> [x]log X
lim _logn

x—e [x]logx

lim XZsinx Sol.39 A
Let  /=,50 " 3
2 X
g lim [ XEASXES L e
1 2sin2 % = xoe | x2 1313 is of form
= lim ( _COSXJ _ lim 2 1
x—0 3X x—0 X2 = 6
3—x4 5
4 im x{><2+5><+3_1} im o %)
(=g 7" X +X+3 e \xP+x+3
lim 1 [X*sinx 1
NOW’ x—0 2( X X 6 . A
_ eXHw 141/x + 3/ %3 :e4
1 Jim X, sinx 1 1
_ —_t — o _
20 (x T x J=120+1=7%
Sol.40 D
Sol.36 B Given that o & 3 are the roots of ax? + bx+¢c =0
2
1 1 /- lim 1-cos (ax” +bx +c)
eX (2x”)ex _(3x”)ex X—0 (X_a)z
lim i
X—>o00 n
§ osin? &~ +bx+c
lim 2
Xn/ex Xn/ex g = X—5 0 5
lim (2 -1)-@ -1) (x—o)
o (x"/eX)
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. g[a(x—oc)(x— )] Sol.43 B
2sin| —————~— =~ .
lim 2 (tan o) x + (sin )y = o
l=ySa (x—0)2 ) (x—p)2_ a2 [(o cosec a)x + (cos o)y = 1] x tan o
x4 X X—
4 (x-B)° a ___o-tana
tana—oaseca
2 3
ﬂ:gva xlina (x— )2=a—(a_ )2 _ Lim o—tana 1/
4 2 X= 450 ] X 1/a3
(sinot— o) o
cosa
Sol41 C
X = Lim =173 x COS o =2
~ a0 1/ B
2{\/5 sin [7‘4_)(]_003(7‘4_)(]}
IimO 6 6 Lim tan? o.— o sec o
= xv/3 (v/3 cos x - sinx) and Y= 650 sino(tano,— asec o)
\/§ e 1 T _ Lim tarlzoc—azseca+a2—oc2
2x2 73"1 E‘*‘X _ECOS E+X T a—=0 sina (tano—aseca) 4
_ lim o o3 e
x—0 xv/3 (+/3 cos x —sinx)
[tanocﬂ}[tanoc—oc}_ 1-cosa
4xsin (n+x—g) Lim L ¢ o® cosa.a?
_ lim = a—0 sina ) (sino—o ) 1 T
X0 /3 (V3 cosx —sinx) ( o j( o3 ]cosoc
lim 5 SINX  |im 1
= XAOZT - %50 7 ] Sol.44 C
V3 [ X2 cosx ——sinx
2 . . (cosec x)
lim {cot(—+x]}
x—0 4
olm 14
2x—>0 \/5 T -3 ||m cosecx[ J
cos §+X /=
Sol.42 A ( 1 J
||m cosec X Th
lim 1n+2(n-1)+....+n.1 G
noe 424024 +n? T tan X 1tanx
lim cosec
consider the numerator, it can be written as follows XI—>0 X[ 1+tanx j
n n 4 2 2tanx 2
Z r(n-r+1) =(n+1) Z Z r )(IanO—cosec >{H'{anx] e?'ﬁ? cos x+sinx :e—2
= = r=1 =€ =
=(N+1)(1+2+3+..+n)—(12+ 22 +..+ n?) Sol.45 C
=(n+1).g(n+1) B n(n+1)6(2n+1) =n(n+1€)i(n+2) . im  Sin-lcosx]
~ x>0 1+[cosx]
nn+1)(n+2 i
lim ( ():‘.( ! im (N+2) 1 LHL : h"mo sinfeos(0 =] h“mo _smO -
Nown_)mm = oo m = E - 1+[COS(0—h)] Y 140

6 (* [cos (0~ h)] = 0)

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671,93141-87482, 93527-21564 M 0 T<i o0 N -
IVRS No. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-hr.motioniitjee@gmail.com | Nurturing potential through education




| Solution Slot — 1 (Mathematics) |

lim Sin[cos(0+h)]

) lim Ssin0 _
RHAL = hso 1+[cos(0 +h)]

>0 110 =0

lim Sin[cosx]

S0: x50 1+[cosx] =

Sol.46 A
1°From

.1 1
— Lim sin—+cos— -1
0= X{ X X }

putx = 1/t
. 1.
= Lim ¥[smt+cost—1]
1 Ct t ot
= Lim = |2sin=—cos—-2sin“ =
‘t'»ot{ N3y cosy =<8l 2}

. 1 ot t .1
— Lim = — | cos—=—-sin—
B t 25In2 { 2 2}

=1
Sol.47 C
_ nx
i e ™ 4 M —ZCOS?—kXZ
im
(= ;
x—0 (sinx —tanx)
3,3 2,2 3,3
1+% mx nx +1—n—x+LX _xt —ZCosn—X—kx2
lim 1 21 3l 1 21 3l
= x50 {(sinx—tanx)}xg
)(3
4,4 2.2 4.4
2+n2x2+n X -2 1—n X +n X —kx?
lim 12 4.2 16.4!
= x>0

3 [ sinx—tanx

X( x3 ]
2

{?—ij2+Mx4

- 3(sinx—tanxj
X 3
X
2

For existence of limit, 5% =Kk, now check value

of n & k from options.

Sol.48

Sol.49

Sol.50

D
i
xoa (A A, A),1<m<n

lim X-& X-a X —am X —ap
XZan |x-ar| |x-az| "x-am| " |x-an]|
im  qymo . ——8m -

X—an (1)m" % |x—an | x (—1)

|

v v
RHL LHL

(=1)"-mx 1
so, limit does not exists.

=" x (1)

A

f m(x% +e¥)

() = n(x* +e2X)

,_ lim (nOC+e)

x=e n(xt +e?X)

2
me* + en(l +X]
eX

4
meX +m|1+ X]

2X
2
X+ /N [1+X]
eX
4
2x+£n{1+x}

lim
T X

_lim
T X—>o

_1
T2
2X

2 X 2

: n(x< +

_ lim % lim X—%oo
X2 n(x* +e<¥) X—00 @

m

X

. e
so, we will be create —
X

now,

lim X2 +in(1+e*/x?)
X2 mx* i (1+e2 /x4

m - 1
- T2

hence, /=m
C
Given a = min {x® + 2x + 3, x € R}
1-cos6
62
Let f(x) = X2 + 2x + 3. lts discriminant is less

than zero. Its min. value is ﬂ = ﬂ
' VAUeIS S = Taxd

lim

&b=6%0

=2
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Now for x — 0%, | x| = x & {x} = x

1-cos0 23'”2@) 1
Ilm _ I|m . —1 1- /.. ...........
soa=2&b =050 92 =650 92 =E so, ||n(1)+ X tan~ ' x */-‘, /
4 -4 x=>0" (1-cosx) of —

=0 r=0 _ lim x tan~" x _ lim X tan~" x _2
“x-0* o X “x-0* o X =
. 2sin (2} sin (2) 2
- ) o (@4 2t 2 2 4
on - = on &+t (X /4) 4
r=
2\n+1 n+1
LI L N el Sol.53 D
2" (25 -1) 32"
M 4% (1450 (1 4+ x2)]
Sol.51 B ) .
lim | (1=X)0+X)ce(0+X2) | iy | 12X
. x? “noo (1-x) Tnooeo | -y
cosh=
. t, ot
lim . e
0 , given, = cos ht
X— COSE 1 ||m 1_)(2n+1 B 1
(1-x) n—e T (1-x)
’ . Sol.54 A
. 2 -
Putx=— = @0 cosh 7y 1y* s 1=form,
y Y cos Ty . 3
lim X —1
I x>0 Ja+x (bx—sinx)
i 1[e Ytre y—Zcosny]
im~\2 2cos™
— a¥Y—0 y Yy
l=e im 3 »
. 1[e“y+e‘"y—2+2—2cosnyJ = x-0 3 =
= eyhino y? 2cosmy va+x [bx—[x—y+....D
i {1[eny+e—ny_2J+2(1—cosny)} 1 . 3
_ eylino y2 | 2cosmy 2y2 cosmy - —a X'TJO X 5 =1
X
x(b—1)+§+....
.o (my :
eWre ™2 2:25in° (?] S
lim =— + lim — If limit exists then,b—1=0 = b =1
_ ey—>0 2y“cosmy y—0 2y“(cosmy)
1 H X3
im | €7 re 2] L S0, E )JTO 3 =1
_ e 2y? cos my 2 3
2
using L — Hospital rule twice we get / = e™ 6 _
2 a=236
:@:1 = a=36 SO, p—1
Sol.52 A
_ Sol.55 A
_ (ﬂ—cot 1{x}]x _ 1
im \2 )  lim xtan {x} 2402 1) s 2
x—0" “sgn(x)—cosx - x-0' m—cosx lim N=1+.ene. .
X n—ee B84 . +nd
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lim p—
T Nooo —
P28+ +nd
n n n
an2—2r3+Zr2
_ lim r=1 r=1 r=1
TN n(n+1) 2
2
(n+1)n(n+1)(2n+1)_(n(n+1))2
_ lim 6 2
n—=e n(n+1) 2
2
n(n+1)%(2n+1) _(n(n+1))2
_ lim 6 2
n—ee n(n+1)?
2
_ lim M [8n + 4 — 6n] x L
T Noe oy n?(n+1)°
lim 2n+4 lim 2+4/n 1
T noe gn n—oo 6 = 5
Sol.56 B
im __ sin(6x®)
x=0 /ncos(2x2 - x)
im Sin(6x?) 1
= x>0

(6X2) .(6x3) x " [1_25“—12 {ZXZZ_XD

lim 6x*
T x>0 2
/m [1 -2 sin2[2X2XD 5
x — 2sin? 2X° =X
_2sin2 & 2
2

~ -3 lim ( 2X

x—0

Sol.57 A
_lim N ++}
Z_”%‘”{nz n? +1 2n? —2n+1
n-1 n-1
/s _ lim ( 2” 2J= lim ;2 1
o \nf4r? ) noe {44 (r/nf )
1
Let — =x = — =dx
X
lim O
atr=0, x= 5, - =0
n— 1
atr=n—-1,x= nlﬂlo — = nlﬂlo (1—5] =1
1
dx T
Now, /= I > = (tan™ x)}) = —
1+ X 4
0
Sol.58 C
x2/2
Lim € COS X
x=0 x3 sinx
1[ x2} [x2 [ x2 x4]
J/FUY PRNEATE V) R PO RS
2 2 2 21 31
_ Lim
X—0 4(smxj
X |—
X
4 3-1
) Lim X (24 j-i' ......... ) l
x—0 X4 12
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EXERCISE - 1l HINT & SOLUTION
Sol.1 AB,C
2 | X | /‘I+ - X /‘I+
given f(X) — M Lim X Lim _
x —[x] Txome 3y X2 x(3- 6/x -
lim lim x% —9x + 20 >
x—5" f(x) = x—5" _ X 1+—
X [X] . 2 . 2 1
Lim H(x) = Lim vX°+2 _Lim _x 1
X—>o00 X—>o00 3X—6 T X—>oo 6 _3
lim x%-9x+20 lim (X_S)(X_4)_ X 3—;
= x—5" Xx—4 “x—>5 (X—4) -
lim lim  X?-9x+20 Sol4 ABCD
& x5+ fX) = x5+
X —[x] Li
ng) (cos x + a sin bx)"* = e2
_lim (x-4)(x-5) _ since it is 1= form so result will be e’.
= xo5* (x—5) = 1
since LHL # RHL. ¢= Hm ~ (cos x+ asin bx—1)
Sol.2 AB Lim [asinbxxb xx(1-cosx)
. . 2_cos?2 = x50 xxb XX X
lim (x) = lim COSz—-C0SeX
x—-1 x—-1 X2—|X| {=ab = e = g?
lim C0S2-c0s2x [9) Sol.5 AD
e x? +x 0 Lim X(1+acosx)-bsinx
=130 X3
lim c0s2—1+2sin? x
= xo- X(x +1) Lim 1+acosx [jm bsinx
=130 X2 x>0 3
lim 2sin® x - 2sin?1
= X1 X(x+1) , _ Lim 1+a(;osx [a+1]
1= x—=0 X 0
lim Sin(x+hsin(x-1) " for existence of limit a = —1
T~ x> X(X+1) =-2sin (_2)
=2sin2 ¢ - Lim bsinx (9)
- 2= x>0 3 0
lim C€0S2-C0s2x (9) so0, b can be zero & fora=-1,b =0
x—1 x2 _x 0 ]
51—5 =0 so/=1/2
lim cos2—1+2sin? x
T X X(x —1)
Sol.6 AD
. 2sin(x +1)sin(x —1) ) ; ;
_ lim e sin2x +asinx
Tt xx-m)  Seen? & s =P
X— +ax———
2 Lim 3! 3!
f(x) = x“+2 —, Lim x2 42 x—0 3 =p
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3
(2+a)x——(a+23)
Lim 3! 3
x—0 X3 =P

Now for existence of limit lower degree of xshould
not be present in N'so to dissolve lower degrees

a=-2
6
Lim __ 3!
: f x50 @ =P = p=-
Sol.7 B,.CD
. 2
)I(‘m (1+ax+bx?)x = e
it is 1= form
i 2
(= UM Z4 ) ax+b—1)=3
(= Lim = (a+ bYx= Lim (2 + 2bx)
! =2a = a=3/2
Sol.8 AB,C,D
N
im (ax+1)" i X(a+7j
Lim (B0, Lim _annen
X +A

EXERCISE - Il

1 1

=
11 0

x5 _x3

13y 7
\/;_\/; lim

lim 22 *2
Sol.1 XI_>1 Q/Y—Q/; =

Replace (x—> 1 + h)
1 1

(1+h)13 —(1+h)7

x—1

_ lim 1 1
= h=0 - -
(1+h)® —=(1+h)3
im —p—— _ 45
= h=0 h h =

T+--1-2 ~ 9
5 3

lim X2 — X/nx + /nx —1
(x=1)

Sol.2

x—1

lim (1+h)2=(1+h)n(1+h)+ n(1+h)—1
= h>0 h

Sol.9

Sol.10

Sol.3

(ax +1)0

x0+ A

Lim (ax+1)”
X2y A

Lim
X —>o0

AC

Lim
X —>o0

1 X
(H_”J is of 1~ for n > 1
X

. 1 . X
so, /= XI—L)an (FJ = x'—l}nl (X—nJ =0

forO<n<1 it is oo

B,D
o
ax2+bx+c=0<B 1<a<P

Lim |ax2+bx+c| _ 1

X=X ax2 1bx+c

B & D are incorrect

HINT & SOLUTION

lim h%+2h—hn(1+h)
= h—0 h

lim h+2-(n{1+h)

h—0 1 =2

k=1

(x=1)

100 )
x" =100
lim Z

x—1

lim x+x2+x3+..+x'99 100

(x=1)

= x-1

Now, put x=1+h

im 1+h+(1+h)2+...+(1+h)'°° -100
= h—0 h

= r!ii>n01 +2+ ...+ 100 = 5050

(- Applying binomial theorem)
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lim  1—tanx

o
T —— —_
Sol.4 x>, 1—\/§sinx Put x = 4 +h
1_1+tanh
_ lim 1-tanh

h—0
- 1- ﬁ{sinicosm cosZsinh}

(1 —tanh—1 —tanhj
lim 1-tanh

~ h=0 T4 cosh—sinh

lim —2tanh
~ h-0 (1-tanh)(1-cosh-sinh)

. —2sinh
_ lim . 5 —
h—0 (cosh-sinh)—(cos“h—-sin“h)

lim —2h
h—0 (cosh-sinh)—cos2h

_ lim —2h
h—0 . h . 3h . h h
2sin—sin— —2sin—-cos —
2 2 2 2
—2Dx2
— lim 2 =2
= h—0 . h{_. 3h h) ~
2sin—| sin— —cos—
2 2 2

lim [P ___9

im P( —x9)—q(1-xP)
x—1 (1-xP)1-x9)

im PO=(+)T) —g-(1+hP)
h=0  (1—(1+hP)I-(1+h)T)

im P—a-p(+h)?+q(1+h)°
h=0 (1-(1+hP)(1-(1+h)%)

_ lim 2!

2
(p—q)—p{1+qh+qm_1)h }+q{1+9h+p(p2._1

= h-0
- 1=(1+h)3 =(1+h)P + (1+h)P*

_dim Pan® [Mj
h=0 2| (pah?)  \ 2

Sol.6

Sol.7

Sol.8

tanx —sinx : . tanx —sinx
f(x)z o = lim gy lim =2 27
) sin® x x>0 (%0=,C50 sin® x
tanx —sinx
lim X 1
x=0 sin® x 2
X3
. 1
So, first term of G.P. = >
1-+/x
g(x) = W, putcos'x=t = x=cost
; 1-+/cost
s0, g(x) = HM e

_ Lim 1-cost _l - r—l
T t50 t2 (1++cost) ~ 4 4

a
Now,s = — = —+—+ =

. t, -t
Xlinw (x—fn coshx)  (Putcosht=2"%

)

lim -
oo WX— N (X + €7) + (n2}

lim -2
oo X— INEX = 1IN (1 +e7) + (n2}

—2X
{ im M} + 2

X—>o0 g 2X

_ lim _ .- _
= ., —€ X4+ /n2 =0+ /n2=1/n2

I|m1 cos™ 2xm

R
2

put x = sin®

cos (2 sin6|cos 6))
Lim 1

. sing - —
4 V2

cos!(sin26)
Lim 1

= T sinf-—+—
4

2
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T _ sin(sin2e)
1

07 sine - ——
) V2

Now apply for separate check for RHL & LHL

_ Lim

RHL=put9=%+h &LHLput9=%—h

-1 1

2 -2

(b) Xlinﬁ 1—+/sin2x
4 T—4x

1 Lim 7-h1+7)([~7-h]+8]
-7-h+7

sin1 h—0

_ 1 lim (—8+7)(—8+8) -0

~ sin1 h—=0 -h
Replace x — (=7 + h)

1 im (7+h]+7)(7+h]+8)
~ sin1 h-0 -7+h+7

B 1 lim (=7+7)(-7+8) -0
~ sin1 h-0 h -

So,L.HL.=RH.L =0

sy 1em (0
’ 4 1-2c0s?x 0

1- /sin[7t - 2hj lim 1+ tan”3 x)(12/3 - tan"® x + tan®/® x)
LHS. < lim 2 _ lim v1-+cos2h T 74 —cos2x(1?® —tan® x + tan?3 x)
T T h-0 n—4E—h h—0 4h
4 lim tanh-1
or 1+tanx 1 jim ]
=y_2" =— +tanh
4 (—cos2x)[1+1+1]~ 3 h—0 “sin2h
h—0 4h * J1++Jcos2n 1 im 1 1
1 i v2sinh 1 =73 h-0 (cos?h)(1+tanh) T 3
— lim -
T V20 Tgn T T g
2 2 2 2
T Sol.10 IimO 8 {I—COSX?—COST+COS?COSXTi|
e X
RHs. - lim 1 S|n[2+2hj -0
9= h0
—4n 2 2 2
lim 8 1—cosx——cosx—(1—cosX—J
: M- 1 = x>0 8 4 2 4
_ k!@o 1—cos 2h y X
—4h \/1 +4/cos2h
2 2
im v2sinh 1 1 - % [(1—005%]{1—005%J]
= h—0 4h x\/E___ lim X
- x—0
L.H.L. # R.H.L. = Limit D.N.E.
2 .2 X2 ) X2
lim _[XIZ+15[x]+56 2sin®° - 2sin? >
(c) X=>=7"gin(x +7)sin(x + 8) = )!if_'?og 16.x% x% 64
16~ 64
([XI+7)([x] +8)
i i 7 .
= XI'_ETJ7 %x(x+7)xsm(x+8) _ lim 8x2x2 _ 1
x=0 16x 648 32
1 im (XI+7)([x]+8) [9)
~ sint x>-7 (x+7) 0 | lim J2 —cos0-sin®
Replace X — (=7 —h) Sol1l ol T ao_n)?
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h—0
” 16h2

lim J2(1-cosh) 1
Tho0 qgxp2 T 16Y2

Sol.12

. sin T, 4h —4sin E+3h +6sin T, on —4sin Tih +sinE
lim 3 3 3 3 3

h—0
h4

im sin[g+4h)+sin§—4{sin(g+hj+sin[g+3hj}+6sin[g+2h]

“h-0 h4

2sin(g + 2h](cos 2h—4cosh+3)

_ lim

i {ZCoszh—4cosh+2}
= M3 4

h—0 h

lim (2cosh—2)(cosh—1)
h—0 V3 h#

cosh-1

lim 2 (
3 h—0 h2

, ( X+2 [x+3)1/3J
lim X2 —|—
X—>o0 X X

im  (1+2h)"2—(1+3n)""3

o5

N

j2=\/§x2x

Sol.13

= h—0 h2
2
i1 2 1+h+%[%—1j 9h?
1+h+f(f—1j 2h? -
22 2l
_ lim
= h—0 21
2 2
1h=4" 1 he 2 e
lim 8 18 1
= h-0 h2 =9

Sol.14 M sn(1 + sin2x) cot n2 (1 + x)

_jim nsin®x) o _sinx o x2
- -

= X X
x=0  gin2x m2(1+x) ~ x

X2 +1
x—e | X+1

Sol.15() [lm —aX—b} -0

lim _x2+1—ax2—ax—bx—b

= x—eo X+1 =0
i [ x2(1—a)-x(a+b)+(1-b)

= m -0
X0 (x+1)

1
Replace x — T

_1—Ta_(a+b) (1-b)
lim |_t t
= 150 (1+1) =0
I t
_[d-a)-(a+b)t+({1-b)2
jtli% I t(t+1) =0

For existence of limit, numerator=0 = a=1

im —(b+t+{1-b)t?

= 0 t(t+1) =0
. (1-b)t—(b+1)
lim (1-b)t-(b+1) -
= 10 (t+1) =
= —(b+1)=0 = b=-
(ii) lim Jyx2-x+1-ax-b} _ g
X—>—00
= MM (/2 i1 -ax—b]=0
Replace x —» —
11 a
im | L1 3 p)
= oo V2t }-0
|V -t+1 a
im | ——-—-b
= o0 | [t t ]=°
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lim ﬂ+i+b
:>_t%0' t t =0
[ [2
lim t“—t+1+a+bt
:>_t%0' t =0

For existence of limit numerator =0
= a+1=0 a=-1

lim Vt2—t+1-1+Dbt

t—0~ t =O
. 2
lim t“—t+1-1
= b=- t—0~ f
2 —t+1-1

= b=- N =
507 t(Wt2 +t+1+1)

(3x4 +2x2)sin1+ | x |3 +5
X

Sol.1g _Iim

P xR x P x|+

[ jsmt+
jim \Jt[*

t—0~ 1 1

+—+1
|t|3 It It

im (3+2[t[?)sint—t+5t*

1
2

. T . T
r=4, 5 sin 5—4sm 4
. T . T
r=>5, 6 sin 6—53|n 5
sinm om
r=n, (n+1)m—nsmﬁ
lim r T
So, ¢ =1 —2sin 5 + (n+1) sin (n+1)
_ lim _ . T
== 0, -2 +(n+1)sin (n+1)

>/l(=n-2=114 ={{}=

fim __(n(1+x) - m2)(3.4*" - 3x)
Sol.18 ', [(7+x)"3 = (1+3x)"2]sin(x - 1)

Replace x—>1 +h

|n[2+hj3(4h —1-h)
lim 2

h—0 |:{(8+h)1/3 —(4+3h)1/2}SII:|hXh:|

3In(1+hj.(4h—1—h)
-
2 1+L -2 1+% D><2
24 8 )2

h
3 gm 4 -1-h 3 gm0
_2h—>0[h 3hJ 2 h>0  h 3h

Blacd 1274
i 9 4
_ (3+212) 91, 5 =—Zf”(g]
_ lim t >
=0 324t
Sol1g lIm 27=9 -8+
ol.
lim ; (r +1)si T i x>0 2~ 1+ cosx
= r+1)sin —rsin—=
Sol17 /= 7, Z r+1) p
? lim (3%)% —(3%)2 - 3% +1
v T xo0 2 -1+ cosx
T
r=2, 3sin - —2sin - .
3 jim (8% =1)?(8* +1)
= P — +4/14+cos x
- x—0 2 _1-_cosXx x(\/E )
= 4 i —_— = i —
r=3, sin - —3sin
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im (83X =12[(3* + N{v/2 + 1+ cosx]]

T x=0 (1—cosx)xxg

X2

=2.2,/2.2.(/n3)?=8,[2 (/n3)2

— , x>0
So0l.20 f(x) = |SinX
2-x , x<0
X+3 , x> 1
g(x) = x2 —2x -2 , 1<x<2
Xx-5 , X2
LHL = "™ g(fx)= T g(f(0)
= Jm gt -2-5--3
RH.L= ™ gioo)= M. g(i(0%)
lim

= M g(1)=12-2(1)2=-3

*+LHL=RHL=-3
Hence limit exists & has value = — 3

lim N
Sol.21 (a) Ifa>0then "/ tan 2=

0

_ lim 42
Ifa=0then " tan (X2j

, a
If a < 0 then )!'Lno tan™ (X—zj

=
2

Sol.22 P = gPr1_{ ¥V Nn=23,4, ..
P,=a*-1, ae Rt

a”—1
Py=gP_1=(@" -1
im Pt gim @ -1 _
x=0 x T x=0 = /na
im P2 jim a% V-1

— 2
x>0 x T xo0 y(@X —q) x (a*=1)=((na)

lim Pn

So, proceeding same as above x>0 =

(/na)"

Sol.23

1 _1+ax
Ji+x  1+bx
o 1 {(1+bx)—(1+ax)\/1+x:|

i+ x(1 + bx)

— Lim

x—0

1+bx)-(1+ax)V1+x

X

Now Rationalize

n|a

(1+bx)* —(1+ax)’(1 +x)
= Lim —;
x>0 x>[(1 + bx) + (1ax)\/1 + X]

—a’x® +x?[b? —-a* -2a]l+x(2b-2a-1)

— Lim
2x3

For Existance of limit

b2-a2-2a=0 &2b-2a-1=0

a=1/4 b=3/4
=22 22
) 32
=--—4+==72
X
x/@n[ﬂﬂj x/n(1+gj
e X/)_e X
i lim
Sol.24 M | . y
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w1 y) 1]
G

X—>c0 Yy

lim | tim (2RO {M}
= y-0 o= &Y (by /%)
X
y
lim & —by
= y-0 y =(a—Db)

Sol.25 (i) a,+b,+c,=2n+1
we can define one cubic whose

roots are a,,, b, €

n’ =n

x3-(2n+1)x2+ (2n-1)x+1=0
(x-1) (x2-2nx-1)=0

x=1,n%n 41
an=n_\/n2+1
Lm n(n- Jp241)=-1/2

Sol26 a, =22 [12+ 22+ 32+ ... + n?]

4n(n+1)(2n+1)
6

O

h = X(2n)2 -4 xn?

_2n(2n+1)(4n+1) 4n(n+1)(2n+1)
- 6 - 6

O
N

Hence LiM

N—oo

X—>00

5 8x°+3
2x°+3
2x2 +5

Sol.27 lim {

. -2 2
== 1M (82, 3) {—}= X8 __g

X
; C
Sol.2g [im [Lj -4

x—e | X—C

. [ 2c ] )
lim x| —— lim 2¢
= el=e"" \¥C) 4 e =4
= e2f = 4 = eZc = e£n4 = 2C = £n4
c= _Zn4 =/n2
= = 2 =
i X tan(%xj
m
Sol.29 s {tan[TJ}

. X X
= (=M tan % (tan(?]—q

Replace x> 1 +h

_ lim T n_h t T n_h -1
:>€_h_>0tan[2+2 an 4+4

1+tan%h
_ lim _ mh 1
== ns0 TG g™
2tann7h
_lim_ . ™
=07 0Oy gy ™
2:3inn—h
/o lim —-cos(rh/2) 4
T es0 T (an cos ™ _gin™
sin| — 2 4
. mh
im  —cos(nh/2) 2sin—-
= /(= —_—
"0 sintah/ 4)cos ™ cos ™ —gin™
sin(m )cosT 4 4
1x1 »

X—>o0 2 X2 + 5 2
So,e’=e8
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EXERCISE - IV

lim 2 T
X_>oox sin/n cosX

Sol.1
1 lim sin(én\/cosnh)
Put x= " S0, hs0 2
lim sin(/nycosmh) y /ncosth
=h—=0 /nJcosnh h?
lim In(1+\/cosnh—1)
“"h->0 h2
lim ﬁ,‘n[1+{—(1—\/cosnh)ﬂ —(1—«/cosnh)
— X
=h-0 —(1—\/cosnh) h2
lim — (1—cosmh) 8
=h=0 22 =
= n°h (1+\/cosnh)
__w _
2x2 4
X2
| x Y}
Sol.2 Xlnw [cos{Zn[m] H ,aeQ
a X2
lim 1
= %o oo cos2n ]
1+—
X
lim 1 .
= X_>°°{C032n(1+;] } (1)
lim 2 1\
,€:X_)oox cos2n(1+;) -1
{ (2na] }
cos| — |1 2
_ lim 2 X X(2ﬂaj
X =0 ona ) X
X
e} e( — e—2752a2
1 -1
sin™' (1={x}). cos™ (1-{x}
Sol.3 F(x)= ( ) ( )

V2 (1-{x})

HINT & SOLUTION
RH.L. = XI_'>m0+f(X)

im  sin”' (1-{x}) sin""y/2{x} - {x}?

“x 0" (1-{x}) * \/2{x}
im s (1-00)| {200 -0°

= x>0 1-{x} 2{x}
im =« {X} T

= x50 272 T2

im sin”' (1={x}). cos ™ (1-{x})

V23 (1-{x})
lim [sin1 (1- {x})]>< sin~1/2{x} - {x}?

= x>0 (1_{X}) \/g{x}

Sol.4

2 2vn%+n —1
lim n“+n-1
n — oo n

since it is of the form 1=, so,

, 2
¢=_lim (2 n2+n—1j{—n +n—1—n}
n— oo n

lim 2(n2+n)—2\/n2+n —2n\/n2+n —\/n2+n +1+n

=é:

n— oo n

lim {2n2+3n—\/n2+n(2n+3)+ 1]
~|_ 4
n n

=n—><>o

so, e

nx

lim | @ *+ay,* +...+a*
Sol.5 -

ltis 1= form so,
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Sol.7

1 1 1
/= lim nx ar+a* +....+a,*—n
T X o n

1
replace X — h

h_ h_
_ im (a‘h 1)+(a2h ), i

s0, given limit = e £ =e~12

X2
lim | cosh(m/x)
X =0 cos(m/x)

Sol.8

Y —T
Y N T
ex +eX —2cos(]

_ lim 2 X
X — T
2cos| —
X
T n2 T 7'l:2 n2
[Ravh e vl v b it i
_lim 2 X X X x=2! x=2!
T X oo 2
2= 3
X
2 . . nz
=T = limt=e'=e

lim 1 a2+ x2 . (am) . (X
_2 i -
X228+ xPa-x) { ax snn( 2 jsm( 2 ﬂ

a x . (am) . [ 7x

—+— |-2sin| — |sin| —
_ 1 im (x aj (2) (ZJ
Applying L’ Hosp. rule & putting limit

1 1(2a 7% . ofan
_ —=X—| —+—-sin“| —
T 4a° 2(a® 2 2

Motion
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2" 1.35.....(20—1)(2.4.....2n) NI 2
= =2C T——+ —+— |+ X ——+.... -1 1
n! (2.4.6.8.....2n) " i 272 s 2 _1
o 2
© T _=*"'C(1). ¢! X= x®
No. of total term 2n
. 2n oo o 3 oo -1
1st middle term —=n L [1_iJM= "1 o fren'f
2 Sol-13 Let nI:IS n?) nlz]zn3+1’ nr=l1(1+2n‘1)
2n
2nd middle term —-+1=n+1 L= (h2)n-2) 123 [n;zjgﬁz (@](&Zj
coefficient of nif term n=3 NN 845 L nJj34s Ln A
T=T  =2-C
T e _12{n+1)n+2) _1
:;+ Tnn+Tn+1= 2n—1 Cn_1+2n_1Cn n(n - 1)-3- 4 6
< (n®-1)_ 123 (n-11713 (n?+n+1] 2
(2n-1)! (2n-1)! M=n92[n3+1]_34” """ ["“}3'7'"{“2—““]:5
~(n-1)!(2n-1-n+1)! nl(2n—1-n)! )
o 1+ 14) (n+1)
=_=2n N = H 2 = H 2
(n1)? n=1(1+2/] ”:1n2(n+ j
d  The coefficientof xin(1 + x)2 n
—2n r
Trm e Sum22.01 29 (net
T eg =2 noe127 n 73747 (nt2
nel nX = (n!)2
L 2n(1+;j
im
im x3(2a+b-3c)+x?(5b-a-c)-b “now 5y =2
soL10 ' = 5 = 142
x*(ba-b+4c)+2x°+x(5-a)+c n
-1 -1
Sa-b+4c=0 ... (1) gt (A2 o
2a+b-3c=0 .. 2) = L +M7+N ‘[6 *lg) *% -8
5Bb-—a-c=2 ... (3)
a=2_4 Sol.14
- - B C
C (a) /n AOBC,
. -2 46 14 X
a:—’ =—,C=— —_—= =
Solving for a, b, ¢ we get 109 109 109 tan2 BC = CA,
58 p Z BCA = TT—X 1 A
:>a+b+c=@=a:>p+q=58+109=167 ] 0
T(x)=§><CB.CA. sin(m - x)
Sol.11 ]
=—tan2(5)sinx ~tan> —sin>
_ 2 2 2 2
. /n(1 1+x
Sol.y2 _Nim /n(1+x) _l} (b) S(x) = Area of sector OBA — Area of AOBA
) X — o X2 X .
) = l(1)2x—lsinx: X SInX
T2 2 2
x?  x3
(1+x X = g | X tan[xj—sin[x)
x"_Too 5 (o im T(x) _ lim 2 2
X X—)OS(X) Xx—0 [X_Sinx
2
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] tan® [stin X
lim 2

“x—=0 (x—sinx)

(tan(x/2))2 sinx

im (/22 x 1
T Xx—o0 X —sinx g =3
3

: n
_ lim 15 31 {Ssini—sin(s—xj}
N4y 1 3" 3

X
3n—1

Sol.15 f (x)

1 lim X 2. X . X n-1
=— 3sin— —sinx +3“sin—-3sin—...— 3" 'sin
4”—>“{ 3 32 3

_1 lim

. n.. X
_Zn_)oo(—smx+3 sms—nJ

—sinx  fim 3" sin( “] X
_ZSinx . lim 3 X( j

4 N> g4 " (x 3"
3"

—sinx X

4 4

Now, g (X) =x—41f(x)

g (X) = X+ sin X — X = sin x

lim cotx _

Now, "y (1+sinx) e
n
Sol.16 1(n,6) II {1-tan2(%j}

r=1 2
we know that , tan(26) ZZL”S
1-tan“0

= (1—tan2 e): 2tand

tan26

n 2tan[29j
so, f(n6)= I — =2

r:1tan( 6 ]
2f—1

0
otan? 2tan 2 . 2tan 2"tan n
2 n 2

22 2

tano. tang . tani....tan
2 22 2“—1

}

2"tan 9
") 9

tane  tano

lim _ lim
n —><>°f(n’e) "N—ooo

1 1/3 3 3
——4/C0S2X + (143X Jcos® x - rog (1+x
L_ lm 2 ( ) 9(1+x)
X

“x—0

Sol.17

[—25in2x +§(1 + 3x)_2/3}
_ lim _1 3

x=0y2 \/cos 2x+(1+ 3x)1/3

I eosdx— _3c0s xsinx——1—| =7
3[003 X |og(1+x)H 3c0s” xsinx 1+X}_E

L=2-7 —asb=19
b 12

lim X(1+acosx)-bsinx

solis % {1
3

X

><X3

lim Xx(1+acosx)-bsinx

x—0 x3

x(1+a—b)+x3[b—aJ+
lim 6 2

x—0 X3

1+a-b=0 = b=a+1

ba_y o a=2p-38
6 2 2 2
Apply Geometric Condition & proceed as in

question number21

Sol.19

Sol.20 Apply Geometric Condition & proceed as in

question number 21

Sol.21 A; = Area of AABC = R2 sin® (sech — coso)

A; = R?tan® (1 - cos?6)

Area of ACDE = Rt €050

reao ~ cos?o,tan®
CM=Rsec6-R

=4, | DM=cmcose

Mortion-
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A, tan@(1 - cos® §) cos’ 6tand

A, = (1-cos6)’ = L (say)
2 2 B
_Lim | - Lim fan’8cos® )1 — cos)(1 + cos6)
6—-0 -0 (l_COSe)
2 2
_ o Lim @6 0
0 e 1-cos#
=4
i I”(X+mj—ln(1+x)
Sol22 L=_lm

0
n— In 1+x In( \/1+xj

Applying L’ pital Rule : L=—

2
Now, =123 _ 14306 — 307
lim lim 1
; xf(x)= 2xsin—=2
Sol.23 (a) , _, xf(x)=, "' .
(b) Xllm f()
_ lim lim 1 .
RHL_X_>1+f() h_)025|n[ +h) 2sint
_ lim lim _
LHL= " f(x) = 1Ty f(1=h) =1
lim lim
(©) x50 f(X)=x50x=0
lim lim .1
flx)= sin—=0
(@ x 5laft)=y Sl sing
[ — I. 1 ) I 1
Sol.24 (a) /—nﬂ‘w( =+ +n]</nﬂ‘wr ‘Tz
lim 2n+1 <r< lim 2n
n— oo 02 4 2n n—>oo\/_

202 = 1(=2

b l'm[ LI S | ]
®) n-e 1+n2 2402 7 n4n?

im ~  r
L_lm

n—>oo — r2_H,]2

1 1 1
n+n® 1+n? 1+n?
2 2 2
< <
- n+n® 2+n% 1+n?
lim 1 2 n lim 1 n
<L<
n_>°°[n+n2 n+n? +n+n2J< <r]_>°°[1+anr 1+n2J
1s,€sl:>£=l
2 P P
Sol.25
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EXERCISE - V HINT & SOLUTION
Sol1 C ) 1
lim -1
(= — (1+h)cos™ h——
For x <R lim ﬂx_q h—0 Lth( ) h}
S x>l xt2) T
-1
The formatis 1=, so, given limit = e’ ,_ lim |(2+2h)cos” h-m
h—0 rh
lim X-=3 lim -5
= X -1 = X =-
l= x> (x+2 ]‘ X —> o0 (x+2] =-5
so, e*® ——"+2c0s” h-0
oo lim o A1-h?
Sol.2 B -0 n
/= lim sin(ncoszx) n—2 2
- iy snlreos) 22
; 2 - 2
im sm(n—nsm x) lim sm(nsm x) Sol.7 AC
“x—>0 X2 “x—>0 X2 )
( ) a-vaZ-x2 -2
. .2 .
i sin(msin®x)  1sin2y ¢ = Lim
(:XTO n(sinzx) x?2 =T X0 Xt
sinx  ,tanx-sinx 2 2 172 X2
_lim 2 (a _1) 0y 0 im 2 (a _X) e
Sol3 =4S (tanx —sinx) =afha=fna =50 N
Sold C
2 4 2
1 (-1)x X
2 xt x? a—all- %+ 'x AT G A
. [1—2|+4|+..]—[1+x+2|+.. { 2a2 2 2 )oa 4
lim (cosx-1) A - s— lim
=x>0 2 ] x—0 x4
so clearly the value of n must be 3’
ax? _x*) axt
Sol.5 C ,_\2a® 4 sa
- 4
,_ lim sin(nx)[ (a—n)nx —tanx | =0 X
x>0 %2 22
Far ‘L’ to the finite, o2 4 =0
lim sinnx | (a-n)nx tanx
0= Xn — =0
x—=>0 nx X X 11
a=2, L= 8a3_64

(= lim 1><n[an—n2—1}:0 3a=n +1

T

“x—>0

Sol6 ‘= ”-TO{—
T

1
Put n=ﬁ

2

n
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Answer Ex-I SINGLE CORRECT (OBJECTIVE QUESTIONS)

1.C 2.D 3.D 4.B 5.D 6.C 7.C
8.C 9.A 10.C 11.B 12.C 13.A 14.A
15.B 16.C 17.C 18.D 19.D 20.B 21.C
22.C 23.B 24.C 25.A 26.B 27.A 28.B
29.C 30.C 31.A 32.D 33.C 34.A 35.B
36.B 37.B 38.A 39.A 40.D 41.C 42_.A
43.B 44.C 45.C 46. A 47.C 48. D 49. A
50.C 51.B 52. A 53.D 54.A 55.A 56.B
57.A 58.C
Answer Ex-lI MULTIPLE CORRECT (OBJECTIVE QUESTIONS)
1. AB,C 2. AB 3. AB 4. AB,C,D5. AD 6.AD 7.B,C,D
8.AB,CD 9. AC 10.B,D
Answer Ex-IlI SUBJECTIVE QUESTIONS
45 P-4 L
1. o1 2.2 3.5050 4.2 5. 5 6.a_2,r_4,S_3
h ot - 1 1 1
7./n2 8. (a) does not exist ; (b) does not exist; () 0  9.-— 3 10. 32 11. 1642
12.% 13.1/2 14.1 15.(i)a=1,b=-1 (ii)a=—1,b=% 16.-2 17.1-3
18 —% /n g 19. 8\/§(€n 3)2 20.-3,-3,-3 21.(a)mw2ifa>0;0ifa=0and—w2ifa<0;(b)f(x) =] x|
V3 ] ]
22 (/na)" 23.72 24.a-b 25.-1/2 26. > 27.e® 28.c=(n2 29.¢7' 30.e72
Answer Ex-1V ADVANCED SUBJECTIVE QUESTIONS
2 T _1
1. -2 2627 37,55 4 5. (a,a,4,....a,) 6. ¢ 2
2 n°a® + 4 T
7. e 7 10.167 11. - 12.1/2 13.8
16a 3
14.T() = ~tan~ sinxor tan> — 3% 59 = L~ in x, limit = 2 15. g(x) = sin xand / =
. (x)_2an2.smxor an2— 5 (x)_2x—2 sin X, |m|_2 .g(X)=sinxand /=€
0 2L
16. @ne 17.19 18.a=-5/2,b=-3/2 20. 3 21.4 22.307
23.(a) 2, (b) D.N.E., (c) 0, (d)O 24.(a)2; (b)1/2 25.683
Answer Ex-V JEE PROBLEMS
1.C 2.B 3./na 4.C 5.C 6.1—% 7.A,C
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