Edubull

LIMIT
EXERCISE # 1

Question

M Existence of limit

Q.1 The value of lim Ix] is-

x—0 X
(A1 (B)2
()3 (D) Does not exist
sol.[D] lim X!
x—>0 X
RHL= Im X=1
x—=0" X

LHL= Im -2=21

x—0" X
LHL #RH.L
2
02 i f) = 5 X2 e the value of
3x-1, x<1
Iimlf(x) is-
(A)1 (B)2
©)3 (D) Does not exist

x2+1 x>1
3x-1 x<1

LHL. = lim (3x-1)=2
x—1

Sol.[B] f(x) = {

RH.L.= lim (¢+1)=2

x—1"

LHL =RHL. =2
Q.3 Linll 1 -x+[x-1] +[1 - x]) where [X]
X!

denotes greatest integer but not greater than x

(A1 (B) -1

©o (D) Does not exist
Sol.[B] 'JT1 QL-x+[x-1]+[1-x])

LHL = lim 1-x-1)=-1
x—1

R.H.L.

im 1-x-1)=-1

x—1*

LHL =RHL =-1

1
Q4 If f(X) :3+1+71wthen'
(A) Lim f6)=3 (B) Lim f(x)=4
x—1* x—1"

© Lin} fx)=4 (D) LirT f(x) does not exist
X—. X!
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Sol[D] (09 =3+ L

779

lm 3+ - =
x—1* l+7l/1—X

lim 3+ 1 -
X—1~ 1+7l/1*X

RHL =#LH.L

Question
based on

Substitution

Q5 Iiml[cos*l(cosx)], where [-] denotes greatest

integer function

(A)0 (B)1

(C) Does not exist (D) None of these
Sol.[C] lim [cos™ (cos X)]

X

im, b4

L.H.L.

lim [x]=0
x—1

R.H.L.

lim [x]=1

x—1"

RH.L. =LH.L.
Q6 im cos0 +sinf _
n T
>-7 0+ 2
(A) V2 (B)1
C) 2 (D) Does not exist
Sol[A] lim c0s0+sin 6
07 o+

lim M:\E

07 o+"
O

3 2
XX +1

T lim ————=
Q "% % %2 11
(A)0 (B)1
©)2 (D) Does not exist
3 2
. X7 +x°+1
Sol.[B] lim —F——=

L] x>0 x3_x241
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1+£+i
3
X =1
1
o3

lim )1(
1-=
X

X—0

X

x* +x? +1_

Q8 lim

x> x° 4 x2 -1
(A0 B)1
()2 (D) Does not exist
4 2
Sol[A] im X X1
xow X% 4 x? -1

1 1
I+ —+—

li X X =
Jim —7—1 =0
X+

X2 x*
Q 9 lim M =
' x—0 x4 4 7x2 \/ﬁ
(A)0 (B)2
(C) infinite (D) None

5,2
Sol.[C] lim 3x®+x? 413
xom x4 7x2 - 17

Jaxr =418

lim # =ie'e)

X—>00 14 7 \/ﬁ

Question

Wiy Factoriosation

3
.o XT=2x-1_
Q10 Jlgllxs—Zx—l_

(A)2/3  (B)1/3

Sol[B] lm X 21
x—>-1 x°-2x—1
im (x+1) (x2 =x-1) _1
x> (x+1) (x* —=x3+x?-x-1) 3

(C)4/3 (D)5/3

011  lim 2sin? x+sinx-1 _

H“ 2sin? x — 35|nx+1

(A)O (B)3 ©-3 O1

2sin? x+sinx -1

Sol.[C] lim — _
H_g 2sin“x—-3sinx+1
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Q.12

Sol.[B]

Question
based on

Q.13

. 1), .
_ (S|nx—2j(5|nx+1) 32
lim = =_3

x> (sin X —;j (sinx—1) -1/2

o ox3-7x%?+15x -9
lim 5 =
x=3 x4 _5x3 +27x — 27

2 2 1
A3 @By ©g5 O1

x3 —7x% +15x -9
lim 3
x>3 x4 _5x3 4 27x-27
(x—3) (x> —4x +3)
x>3 (x—3) (x3 - 2x% —6x +9)

(x-3)°(x-1) _2
x>3 (x-3)?(x®>+x-3) 9

Rationalization

lim (\/xz +1-+/x?2 —1) =

X—>00

(A)0  (B)1 (€) 2 (D) None

Sol.[A] lim (w/xz +1_m)x x2+144x7 -1

Q.14

Sol.[B] |

Question
based on

VX2 +1+4x% -1

2
lim =—

O X2 4l+x2-1 ®

,l(l+x —4/@+X)
O J@A+x3) - J@+x)

(A) 0 (B) 1
€)2 (D) 4

JA+x?) = /a+x) 1[(1+x ) +4/L+X)
o \/(1+X ) =@+ X) \/(1+X ) +4/@+X)

y Ja+x%) +J1+x)

\/(1+ x3) +4/@L+x)

=0

Expansion of function
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. 2x—sin?
Q15 ||anlX:
x=02x +tan— X

w3 ®: ©0 (@1

i1
Sol[B] lim X=X
x>0 2x+tan— X

w|

lim —
X—>02 tan—" x

Q.16  lim l—x—lz log (1 +x) =

X—>0 X

A1 @% ©0 (D)2

Sol[B] im —-—1 log (1+x)
x—>0 X X

using expansion of log (1 + x)

1 1{ x? 2x3 J
lim =-— | x-+=—....

S Application of standard limits

017 lim log {1+ tan(x —a)} _
x—a tan(x —a)

(A)0 (B) 1 (€)2 (D)3

Sol.[B] lim W; as lim MA+x) _ 4
x—a tan(x —a) x>0 X

0.18 cos(nx / 2) A
x—1 1—-X

(A)0  (B)n ©)n2 (D)2n

Sol.[C] lim ﬂ

x>l 1-—X

lim
x—1 1-X
sin * (1—x)

. T
||m1 T .E:
X—>

—([1-x

) 1-x)
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Q19 lim (Lj =

x—o0\ 1+ X

A)e (mé ©0 (D1

Sol.[B] lim (LJ 1%)

o \1+X
lim (x)[i—lj
X0 1+x

1

=e
Iim(x)[u)
— @ +X

X—0

lim —%
xo0 1 1

= e x =gt

Q.20  lim @+x)Y® =
Xx—0

1
(A)e®  (B)eB® (Ce (D)1
Sol.[B] lim (1+ x) M3

lim i(1L+x—l)
013x

x> b el/13

1-x
Q.21 |im(1+x jl‘x =

x> 2+ X
(A) " (B) (2/3)"*
(C) (2/3)* (D) Does not exist

1-Vx
1+x ] 1-x?

2+X

Sol.[C] lim [

o va
( 1+x Yamaxa-vx) _ (2
2+X 3

Q.22 |im(tanx)ﬂx =

(A0 (B)1
Qe (D) Does not exist

I_
I
-

1
3
—

o

5

E
N>
4

+o
RH.L = lim [t""ﬂ]
x—0*" X

LH.L #RH.L
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= limit does not exist

2 sinbx

_ 2sin“ x 5 10
Lim - =—
tan™> x—0 L2 5in 3x 3 3
Q.23 Linl1 2-x) 2 = X
X
(A) e (B) et/r Q.26 Let f(a) = g(a) = k and their nth derivatives
(C) e2/n (D) e-Vn exist and are not equal for some n.
Sol[C] Lim (2 )tan% 1) Further if
ol. im (2 -x
oL i F@900-F@) -g@f () +9(@) _,
nx x-a 9(x) —f(x)
Limtan—(2—-x-1) .
=ext 2 then Kk is equal to-
(o nx (A)0 (B)4 €2 D)1
e &L’?(‘a”ﬂ ) Sol.[B] f(a) = g(a) = k
. f@)ag(x)-f@)—g@)f(x a
=)o im @000 -f@-g@f()+9@) _,
Lim\— 2/ X—a 9(x)—f(x)
e S'n(E_EX) differentiating n times
Ty i f@0"0-g@F" () _,
L 2 2 _ o g (0 -f"(x)
sin g(1+ x) " since g(a) = f(a) = k
o k@ 0-"0) _,
S L Hospital’s Rule -2 gt (x)-f"(x)
. oa(1 =k=4
0.24 Lin(} sin X + ozg( —X) _ i
- X S sandwich Theorem
(A0 (B) 1/2
C)-1/2 D) does not exist 2
© i ©) Q.27 lim %: (where [x] is greatest integer
Sol.[C] Lim sin x + log(1—x) [gj xo® e
X0 x? 0 function < X)
using L Hospital Rule (A)O (B)1
1 ©)2 (D) Does not exist
im o 1-x (0 Sol[A] fm XX+l
x—0 2X 0 ol[Al Xin‘” el
. =>Xx-1<[x]<x
—sinx — 2 2 2
i @-x? _ 1 fim XXy XXy XTAXHL
o0 2 2 X—>0 X~ X—>00 e[x] X—>0 e
L, L L,
. 1— cos 2x)sin 5x 2
Q.25 I;lm ( — ) = L= lim X +Xx+1 (0
-0 X< sin 3x X0 Xl o
(A) 10/3 (B) 3/10 . ox+1 (oo
(C) 6/5 (D) 5/6 b=
. (L—cos2x)sin5x
I[A] Lim ~—222°20 9% 2
Sol.1A] L x? sin 3x = lim X1 =0
2
— L= lim X4 +x+1 [f)
X—00 eX 0
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Q.28

Sol.[D]

Question
based on

Q.29

. 2X+1 (o .
= lim [—j = lim

X—>0 ex 0

im [X]+[2x]+[3X] +.....+ [nX] _
1+2+3+...... +n
(where [-] denotes the greatest integer function)

n—oo

X X
(A) O ®5 ©5 ©Ox
lim [X]+[2x]+[3x]+.....+[nx]
n—o 1+2+3+.....4n

X—1<[X]<£x
2x — 1 <[2x] £ 2x
i
nx —1 < [nx] < nx
X-1+2x-1)+....+ (nx-1) <[x] + [2¥]
oA [NX]<x+2x .l + nx
(X+2X+3X+....4£nX)—n

lim < lim
n—o 1+2+....4n n—o
Ly
[X]+[2X]+....+[nX] < 1im X+2X+....4+nX
1+2+4.....4Nn T now 1424...4N
L L.
L, = lim (X+2X+....4£nX)—n
n—o 1+2+....+n
RIQIGE=.
— T 2
- r!l—rpao n(n+1)
2
— 1im xn(n+1)—2n
oo n(n+l)
x[1+1j—2
n) n _
= lm ———~— =X

X+2X+3X+....4+ X

L, = lim
n»o  1+2+3+....+Nn
n+1
o)
=lm ——%—=

n—o (n +1)
" o

—Li=L,=L=x

Miscellaneous question

IimTt [Max (sinx, cosx)]

X—>—
4
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1
A) 5 (B)O

(€)-1 (D) 1/v2

Sol.[D] Iimﬁ [Max (sin X, cos X)]

Q.30

Sol.[B]

Q.31

Sol.[A, D]

Q.32

X——
4

LHL= lim cosx= i

T
X—>—
4

N

RH.L.= lim sinx=

T
X——
4

N
2
1
LHL =RHL =—

2

Lim (cosec x)V/1ogx =
x—0"

(A)e
(C) e?

B)et
(D)1
1
Lim (cosec x) 9% =y
x—0*

Jog(cosec x) (2]
log x
— X cot X

logy = Lim

x—0"

logy = Lim
x—0"

0

_L =-1 :>y:e*1

logy = Lim
tan x

x—0"
Which of the following statement is/are
correct -

Lim ; _
(A) s [sgnsinx] =1

Lim ;
B -1
(B) st [sgn sin x] =

©) Lim

X > 1t [sgnsinx] =1

(D) )Izim [sgn sin x] does not exist

>7
(Where [.] represent greatest integer
function)
Lim
X —>
Lim
X—>7
Lim

X—>T

_ [sgnsinx] =1
T
. [sgnsinx]=-1

[sgn sin x] = Does not exist
The sum to infinity of the series :

3, 5 . 7
18428 1142843
(A)3
(€5
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Sol[B] S = 133+13f23 b b
{= 2r+1
B+28 4. 418
_ 2r+1
r2(r+1)>
s
8r+4
T r2(r+)?
n
5= fm 2t
8r+4
T r2(r+)?
¢
S= lim 4[1-1
n—o 1 4
+1.1
4 9
1 1
9 16
M
I\

Q.33 Let

(o) = (cos%ﬂsin%) [cosi—?ﬂsini—(;j....

| cosE+isind | then Lim fo(a) =
k k n—o0
(A) cos % +isin % (B) cosa. + i sina
(C) i cosa + sina (D) i cos % + sin%
Sol.[A] fi(a) = [cosiﬂsin ij (cosz—aﬂsin ZOLJ
k2 k? k2

K

_ L) )
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f(w)=e” (1+2+....+n)

ia n(n+l)
= e”2 2
lim f.(a)
n—oo
) nz(hiJ ]
jo "\ n 4
= lim en” 2 =2

a . . O
=COS—+|SInE

True or False type Questions

Q3 fim X _1
o (n-207 8
Sol.  [T]
. 1-sinx _ 1
lim ——=—
x>n/2 (p-2x)° 8
1-sinx (9 form)
x>n/2 (n—2x)° 0

Use L-H Rule, we get
. 0—cosx . COSX
im ————— = lim ————
x—nl2 2(m—2X)(-2) x-=n/2 4(n—2X)

0
— form
( 0 )
Again use L-H Rule, we get
-sinx _ 1 |
lim == lim sinx ==
x—nl2 4(-2) 8 x—n/2 8
Q.35 lim {sinx} = 1 where {x} is fractional part
X—sinl”
of x.
Sol. [T]
lim {sin'x} =1
x—sinl”

{sin*x} = sin*x — [sin *x]

lim  (sin~ x —[sin "1 x])
X—sinl”

= h|im (sin(sin1-h) — [sin(sin1 — h)] )
-0

= lim (1-[valuelessthan1])=1
h—0"

Fill in the blanks type questions |

Q.36 If|x|<1,then
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Sol.  LetA=(L+x)(1L+x)(L+x)@+x%@+x"

................ @+x2) X[ <1

- (1+ X)(l—X) (1+X2)(1 + X4)(l + X8)(1 + X16)

1-x)
............. A+x%)
= —(1—>i)(;rx2) @ +x) (1 +x8) (1 +x%)
............ A+x°)
= —(ilx:)) @ +X O +X) ... (1457
8
= %‘_XX)) A+ L+ XY o, @+x2")
16
= QX (4 Y4 X @+x2")
1-x)
32
= %(ﬂx”) ......... @+x2")
2 2" ;
= @oxT )A+xT) X(l)(;"X ) - [17(x2 )ﬂ/(lfx)
_a-x¥)
1-x)
lim A = lim (1"(4 ]=(L] :
n—o nowo| 1-—X 1-x
As lim x* =0
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EXERCISE # 2

Only single correct answer type
questions

Jr —+Jcos tx _

) li
R L S
A Vr (@B é_ﬁ © J2r (D)=
i Jr—+Jcostx
Sol(B] im T2 X
Let x = cos O

asx—>-110->m
- (oj
im ——| —
x> \2cos0/2\0
using L Hospital rule

1

im0 _ 1

o 20 2w
2 o

2
Q2 If lim [an—1+n ]:b,afinite number then

1+n

n—oo

the ordered pair (a, b) is-

(A)(1L1) (B)(-1.1)
©) @1 -1 (D) None of these
Sol. [A]

2
lim [an—lJrn ]:b
n—o 1+n

. an+anZ —1—n?
im | ———— | =b
n—o 1+n

. a-1l/n+n(@-1 _
lim ————— = =
n—oo 1+1/n
Ordered pair must be (1,1)
.. Option (A) is correct Answer

X —2a +\/;—\/£

b

Q.3 lim ,a>0=
x—2a* X2 _ 4a2
(A) V2a (B) 2Va
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Sol.[C]

Q.4

Sol.[B]

Q5

Sol.

(C) 1/2Va (D) Va
lim M+&_@,a>0
x—2a* \/X2—4a2
im VX —2a +x/;—\/£
x—2a* \/X2—4a2
lim __x-2a lim —&_@
x—2a" y[X—2aa/X+2a  x>2a" \[y2_ 452
x iz
Jx ++4/2a
1 . (x—2a)
= — + Ilim
2«/§ x—2a" \/X—Za\/x+2a(\/;+\/£)
:>—1 + lim ESgo
24a  xoza’ \/x+2a(\/;+\/£)
= L
2Va
sinx -
Lim e —1-sinXx _
x—0 X2

(A)1 (B)% (C)e2  (D)e

S _1—sinx

lim >

x—>0 X
using expansion of e
sin?x  sin®x
3

(A+sinx+ +oenn )-1-sinx
lim
x—0 X

N
x>0 x%(21) x%@3)

Lim N<cos n!
e n+l
A0 (B) 1!

(C) 2! (D) None of these
[A]

Lim n¥ cos n!
n=o  n+1

 0<k<1

O0<kx<1

Lim n**cosnt!
n—oo 1
1+—
n
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Lim cosn! 1 _ i B 1 + 1
N—w _(nl‘k)(1+lj nn+)(n+2) 2n (n+1) 2(n+2)
n Sum of all n terms would be as follows
simple 0 <k <1 = k-1isnegative Z”: z 1
and1-k>0 r(r+1)(r+2) | or (r+1) 2(r+2)
% cos 1 <15 fnite value e AN ER T NESESEY
e = 2 2 6 4 3 8)\6 4 10
N — oo
1 + 1,£+i + ifl_}_i + i,1+i
1+ -1 8 5 12 10 6 14 12 7 16
. 1
s Lim cosn! 0
nN—o0 1k 1
(n )(1+J
n 11 1 1 1 1
+ 4 S
Q6 IfS,=a +a,+ ... a,and Lim a, = a, then 2m=D n 2+ 20 n+lo2An+2)
N 1 1 1 1
= — + — +
Lim Sni=Sn is equal to- 4  2(n+1) (n+1) 2(n+2)
n—oo n 1 1 1
2 b
k=1 4  2(n+2) 2(n+l)
(A)0 (B)a ..m{l 1 1 } _1
(C) V2a (D) 2a nool 4 2(0+2)  2(n+1) 4
Sol.  [A] _ Q.8  The continued product of
IfS,=a +a,+..... a,and lim a, = a, then 1 1 1 1
o (1__j (1__j (1__j ........... [1__J isP,
Spi=aptaptagt ... +an+ a1 4 9 16 n?
Sn+1=Sn=an+1 .then Lim P, is- (where n € N)
lim an:a:>( Iir)n ah+1=a= lim aj+1 n—o
n—oo n+1)—0 n—o
i ®-— B2 ©F  (©)None
lim Ang = an+1 2 2
n>o  [n(n+1) n—>oo ny@+1/n) Sol.  [C]

2
1 o= 12) (1) - 2 i 2]
= V2 Im an.r lm ———— 4 9 16 0
n—w n—-wo nyl+1/n

=42 xax0=0 :(EEJ (Eﬂj (Eij(iﬁj (n—l n+1]
. Option (A) is correct Answer. 22)\33)\44)(58 n " n
- 1 _n+1
.7 The sum ————— isequal to- = o
N Z; nn+nn+2) o0 2n
Lim P
1 1 1 n
A)l B) — C) = D) = n—o
(A) (B) 2 (©) 1 ( )8 1
. n+
Sol. C Lim
[00] 1 :>n%oo 2n
nzzln(n+1)(n+2) 1+£ .
First we obtain following expression by partial = Lim T“:E
n—oo

fraction method
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Q.9

Inscribed in a circle of radius R is a square, a
circle is inscribed in the square, a new square in
the circle, and so on for n times. Find the limit
of the sum of areas of all the circles and the
limit of the sum of areas of all the squares as
n— o

(A) 2nR2, R2

(C) 2nR?, 4R?
Sol. [C]

Let sides of first (or upper square) be a; &

(B) nR2, 4R?
(D) 47R?, 2R2

Radius of circle is Ry

Area of circle, A; = tR?

Radius of 2" upper circle, R, = a?l

Q.10
= @ = Rll\/E

Sides of 2™ upper square be a,, then

2 2 Sol.
BONE
2 2

_a’ _ R’
2 2
:>a2:Rl

Radius of 3" upper circle, Rz = a,/2 = Ry/2

Hence, Sum of Areas of circles, (An)circle

=R, + "Ry IR n terms
2 4
=Ry ity +nterms LHL=
2 4
-1
_TCR]_Z —i
1- =
2 R.H.L.

= 27'CR12 [1—%}
2
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n—oo

lim (Anice = lim  27R; [1—ij
n—o 2N

= 27'C R12

Sum of areas of squares, (An)square

2
R
=2R;2 + R2 + Tl oo n terms

= 2R12 1+£+£+ ....... nterms
2 4

l.(l — ];]j
(A)square = 2R ;2 ﬁ = 4R2 (1-1/2")

lim (Ap)square = 1im 4R12 (1-1/2") = 4R12
nN—o0 n—oo

... Option (C) is correct Answer.

lim ,—xsm(x i L3 [[] denotes the
X! X —

greatest integer function, is equal to-

(A)1 (B)-1

(C) (D) does not exist
(]

lim xsin(x —[x])

x—1 (x-1

Putx—1=h=x=h+1
As(x-1) >0 =h—> 0
(L+h)sin(l+h—[1+h])

lim
h—0 h
= lim (1+h)sin(l+h—-1-[h])
h—0 h
= Jim &+Msinth-[h])
h—>-0 h
0_h h 0+h
lim f(0—h)
h—0"
- Iim @+0-h)sin(0—h—-[0-h])
h—0" (O—h)
_ i GoMsincheh)
h—0" (—h)
lim f(0+h) =
h—0*
lim @+0+h)sin(0+h—[0+h])
h—0* h
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lim (@+h)sinth—h) _,
h—0* h
Since, LH.L=R.H.L

.. Limit does not exist

Q.11 Thevalue of Lim Vi-vsin2x _
X—nl4 T —4X

1 1 1
A-, B ©F

lim /1 \/sin 2x

Sol. [A] xo™
4 T —4X

Rationalise Numerator and Denominator by

v 1+4/sin 2x
lim \/1— Jsin 2x 5 \/1+ v/sin 2x
/4
o (m—4x) V1+ +/sin 2x

_ lim v1-sin 2x
~ x—mnld
(n—4x)\/1+ A/sin 2x
lim sin X — Cosx

0
= omra (- form)
o ( — 4X)y/1+ +/sin 2x 0

Applying L — H Rule, we get

lim (cosx +sin x)

(D) None

= x—>nl4
(—4){1++/sin2x + L

21+ sin2x 2sin2x

€0S2X.2(m —4X)

(«/15+\/1§J_ V21

_42+0 42 4

Q.12  Evaluate :

Lim [X]+[X2]+[X3]+ ...... +[X2n+1]+n+1
X0 1+ [x]+|x|+2x
(A1 (B) 0
©)2 (D) None of these
Sol. [B]
Lim DD [T+ [P 4 41

X—0- 1+ [x]+ | x| +2x
asx—>0 X" 5 -1&[x¥*"—0

“D+O)+(-D+(0)...40)+(-)+n+1

Lim

X—0- 1-1-x+2x
Lim DN+ +n+1 :9 ~0
X—0— X X

Power by: VISIONet Info Solution Pvt. Ltd

Q13

Sol.

Q.14

Sol.[D]

Q.15

Lim (cos x+1—cos\/;) =

X—00
(©)2 (C) None of these.
[A]
b (Cos x+1—cos\/;)
C+D . D-C
Apply : cosC —cosD = 2sin~ 5 "N
= Lim 2sin Vx+1+4x .sin&—m
X—0o0 2 2
=2 lim sin*/m“/; . x+1—+/x
- g x/x+1—&
x sin\/;’\/m>< Ix +x+1
2 Ix+x+1
=92 lim si X+1-Xx X—x—1
=2 lim sin

X—0 2(\/;+1—\/;) s (\/;+\/x +1)

. 1 .
= 2lim ————— xsin——————==0
x—=0 2(vX+1-/X) Ix +4/x+1
im (cosa)™ + (sin o) —11 X € (0, 7/2)

X—2 X-2

(A) sin?o. \n (sin o)

(B) cos® o An (Cos o)

(C) cos? o An (cos a) — sin®o. An (sin o)
(D) cos? o An (cos a) + sin’a An (sin o)

lim (cosa)™ + (sina)* =1
X—>2 X-2

im (cosa)* + (sin o) —sin? o —cos® a
X—>2 X—2

-2
fim cos%e (SO "1,
X—2 X—=2

- X-2
. sina -1
||m L

X—2 X—

= cos?o. \n(cos a) + sin“a An (in o)

sin’al

[xX]+ 1[2x] + E[3x] +..+ l[nx]
lim 23 n__ -
N 12 +22+3%+...4n?
(where [-] denotes the greatest integer function)

®wo ® ©; O
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1 1 1
[x]+E[2x]+§[3x]+....+ﬁ[nx]

Sol.[A] lim
n— 12+22+33+ ...... +n?

X—1<[X] <X

2x—1<[2x]§2x:>x—% <% [2x] £ x
1 1
X-1<[3X]<3X = x—E <§[3x]§x

4x—1<[4x]§4x:>x—%<%[4x]sx Q.17

(nx—1) <[nx]§nx:x—l < l[nx]sx
n n

Adding all terms as :

Sol.
(X+X+X+...... nterms)—(1+£+1+1
2 3 4
1
Foreririenns +2)<
n
X+ 22+ 237+ 2[4 + oot £ ]
2 3 4 n
S(X+HX+X+F i, + n terms)
L1 &1
= nx— > =< > Irx]<nx
> <Y
r=1 r=1
1
lim L S lim L
now N(N+1)(2n+1) nse N(N+1)(2n+1)
6 6
n
1
=[rx]
< lim Er < lim nx
N—>© n(n+1)(2n+1) n—oo n(n+1)(2n+1) Q.18
6 6 '
n
Y20
_ P r=1 <
= 0-0< lm S ey =Y
6
n
Z%[rx] Sol.
H r=1 —
n'ﬂlo n(n+1)(2n+1) 0
6

Q.16 )!im Ix?+x+1 - Ix?+1 =
-0

(A)% B) 1 (C)% (D) None
sol.  [C]

Power by: VISIONet Info Solution Pvt. Ltd

lim x/x2+x+1 - x/x2 +1

X—0

. X%+ x+1-x%-1
= lim
X \/x2+x+l+x/x2 +1

. 1 1
lim -
2

o J1+1+1 +y1+1/x?

X)(2

The value of
M 1/x
im {e"“‘(z D (2%~ sin xj _

e XX

x—0"

(A)e (B) %1n2 (C)eln2 (D) None
[B]

M 1/x
im [exm(z D _ 2% ~1)% sin x}

XANX

x—0* e

u
i | @D - @ - sinx "
x—0" x*
X Qi 1/x
— im (2" -1 (L-sinx)

x—0" X
= 2. lim (1—sinx)"*(17)
x—0*

lim i(1—sinx—1)
= \n2. ex>0" X

lim —sinx
+ X 1
= \n2. gx® = = \n2
e
Let f(x) = A—L”go {sinx + 2sin® + 3sin’ +...

..+nsin"x}Ifsinxznn+ /2, n el

1
Evaluate : Lim [(1—sin x)zf(x)]M -
X—m/2

(A)1 (B)0

C)e (D) None of these

[C]

f(x)= LM {sinx + 2sin + 3sin’ +......+ nsin" x}

f(x) = sum of infinite A.G.P.

f(x) = nLg[]o sin x

Let S = {1+2sinX+3sin®X +.....+nsin" x}
_a
1-r (1-r)?
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1 sin x
= . + - 3
1-sinx (1-sinx)

_ 1-sinx+sinx Sol. [C]
© (-sinx)?
_ 1 Q.21
" (1-sinx)?
= F() = —
(1—sinx) Sol.

= (1 —sin x)? F(x) = sin x
1
— lim (sin x) 571 (1)

X—>—
2
Iim_;.(sinx—l)
Hg(smx—l) 1
=e =e
. cos(sin X) —cos X
Q1o L T -
X

A1 (B)6 (C)—% (D)%

Sol. [D]
Lim cos(sin xz —COoSX
x—0 X

Using expansion of cosx

( sin? x sin4xJ ( x? x4j
- + —|1-—+—
2 4l 21 4

4

Lim
x—0 X
using expansion of sinx

— + — .4
. 21 21 . sin" X
Lim + Lim ———
x—0 x4 x—0 4!x4 Q'22
4
— Lim
x—0 41 x*
x2xt o axt x®
21 N2y 2131 21
2 @) N,
Xx—0 x* 4 4 Sol.
—x? 2 1

Lim +—=
x>0 (322 213 6

Q.20 Leta=min{x?2+2x+ 3,x € R} and

_ n

b =1lim L Cose.Then Za’.brH =
00 0 =0

(A) 201+ 1 (B) 2711

Power by: VISIONet Info Solution Pvt. Ltd

4n+1 _1 4n+1 +1
; ®) ——
3.2 3.2

) /a—x )
Lim Va2 -x? cot |~ is-
x—a~ 2Va+Xx
4a
T

Wi e old o2
T T T
D]

Lim va?-x? cot (waﬂ]
X—a~ 2Va+x

Letx=acos©
asx—a
00"

Lim +va?-a%cos’0 cot EJM
00" 2 \Va+acosO

Lim asin @ cot| tan2
2 2

050"
T 0
cog§ —tan—
{2 ZJ

©)

Lim asin©
60" . (m 0
sin| —tan—
3n3)
b4 0
. —tan— —.2
Lim+ asino 2 29
-0 0 sin(ntanj —~tan —
2
a1 . 4-%
T T
1 1-n
lim n\n |e|1+— =
n—ow n
3
OF ®)
2
© 3 (D) None
[B]

IimnAn (e.(lJrlej
n—o n
limn[1+@-n)An(1+ %)]

lim [n+ (n—n?)IAn(L + %)]

(using expansion of An (1 + X)
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lim |n+(n-n? 11, (A) lim Sm(.tﬂ
n—w n 2n2 t>0 sint
. sin(cos x)
B) lm ——=
lim {n+[1—n—2i+%+.....ﬂ ( )x»n/z COS X
n—oo n
©) i Im V1i+X - \/
1-0+=+0.........
2
14123 (D) lim >
2 2 x—>0 X
Sol. [A, B, C]
1
.23 The value of L|m i
Q [ ) («/tanx +4 ZJ (A) lim —sm(.tan )
is- t=>0 sint
(A) log,16 (B) Does not exist Iim0 S'nt(tar: ) . tatnt . _tt =
(C)31n2 (D)41n 2 oo tan -
Sol. [D] ®) lim sin(cosx) _
1 1 0 X—mn/2 COSX
lim|1-— — form —1- _
x'i”o( LtanT 2J(0 ) (©) tim VLXK e s
x>0 X 1+ X ++41-x

Apply L — H Rule, we get
PRYY ° @+x)—(1-x) im 2x

= lim 2 %Xlog2 b ek Iimo 2 0 2x !
x—0 2ytanx +4 = x(2) X
2
_ 1 _ VXTI
=log2/ n =4 log 2. (D) )|(IE]O - >|<Im0 <
. Option (D) is correct Answer. LHL=-1 RHL =+1
Limit does not exist
. xX—[x] X
24 im ———= . G. ILF . .
Q Xinoo [x] 1= ) Q.26  Consider the function f(x) = [ Z: hl ;) where
+
(A)0 (B)-1
(C) o (D) None of these a?+b’~0anda>0&b>0then lim f(x)
Sol.  [B] _ o
(A) exists for all values of aand b
. Ax—[x] .
XIT T (B)iszeroforO<a<b
. (C) is non existent fora>b
since [x] < x m [1]
lim A X (co/o0 form) (D)is e or e ifa=b
X—>00 X
Sol. B,C,D
Apply L — H Rule, we get [ ]
1. f(x) = (a’”lj & +b2#0
. X ' 0-1 +2
= lim =—=-1
X—>00 1 lim f(x)
X—00
.. Option (B) is correct Answer. -
. ( ax+1 ]X
= lim
x—0 | bX + 2
One or more than one correct X
Part-B . ) a+1/x
answer type questions = lim
x—o \(b+2/X
Q.25  Which of the following limits tends to unity? ifa<b
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(a+1/xY (a)” _
lim =|=] =0
x>0 \ b+2/Xx b
ifa>b
(a+1/xY) (aY”
lim =|—| > o
x—owo \ b+2/X b

=> non existent
ifa=b

. a+1/x\ ..
lim 1”)
x—o \ b+2/X

. ax+1
lim x[ bx+271j
X—0

€

. -1
lim
= pxo= b+2/x

- efl/b - e—l/a (G) a= b)

Q.27  lim f(x) does not exist when-
(A) () =[[x]]-[2x-1],c=3
B)fxX)=[x]-x,c=1
(©) f) = {3 — {3, ¢=0

(D)fu):E%g%EQ,C:O

Where [.] denotes greatest integer function &

{x} fractional part function.
Sol. B, C]

(A) fim (]~ [2x 1]
L.H.L.
lim (] - 24 + 1

2-5+1=-2
R.H.L.
lim [[X]] - [2x] + 1
x—3"

3-6+1=-2

L.H.L. =R.H.L. = Limit exists

(B) )I(iml [X] —x

L.H.L.
lim [x]-x
x—1
0-1=-1
R.H.L.
lim [x]—x
x—1"

Power by: VISIONet Info Solution Pvt. Ltd

Edubull
1-1=0

L.H.L. # R.H.L. = Limit does not exist
(€) lim {3~ {-x}?
X—

L.H.L.
lim {4~ {1
1-0=1

R.H.L.

lim {x}*—{x}*=0-1=-1
x—0"

R.H.L. # L.H.L. = Limit does not exist.

(D) Ilim —tan(sgnx) LH.L. = lim_ —tan(sgn X)
x->0  sgn(x) x—0 sgn(x)
=tan 1l
RHL = fim 269 _ g
x—0"  sgn(x)
L.H.L.=R.H.L.

= Limit exists

Q.28

Sol.

Identify the true statement(s).

(A) lim [Z Zir} =1, where [] denotes the

Nn—o0
r=1

greatest integer function
(B) If f(x) = (x —1) {x}, then limit of f(x) does
not exist at all integers except {1}
(C) lim [ta%} =1, where [.] denotes the

x—0"

greatest integer function.

(D) [Iim taﬂ}:l, where [.] denote the
x—0" X
greatest integer function
[B, C, D]
-1
A) lim —
( )n~>oo ; 2r‘|
| 1
= lim|=+—+—+......dd—
nswo| 2 22 28 on
i
= lim 2
n—oo l—i
i 2
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(B) () = (x— 1) {x}
fm {x} (x— 1)

LH.L.= lim (1) (0)=0

= Limit exists
RH.L. =lim (0)(0)=0
x—1"

for any other integer except x = 1
L.H.L.#RH.L.
so limit does not exist

(©) lim {tazx}zl (as tan x > x)

x—0*

(D) [ lim mﬂ} =1
x—0" X

a(:otx _acosx
Fora>0,letA= lim — and
Hg CcotX — CcosX

Q.29

m= lim (\/xz +ax —/x2 —ax) then-

X—>—00

(A) A is always greater than ‘m’ for all values
ofa>0

(B) A\ is always greater than ‘m’ only when a>1

(C) \ is always greater than ‘m’ for all values
of ‘a’ satisfyinga>e™?

(D)e*+m=0

Sol. a>0

cotx __ nCOsX

. a a
A= lim ———
X_,g COtX —C0sX

cot X —Cos X
. a -1
A= lim a°°”|:—} =Ana

o COtX — COSX

m= lim (\/xz +ax —yx2 —axjx

(\/x2+ax +x/x2—ax)
(\/x2+ax +x/x2—axj

(x? +ax) - (x® —ax)

= lim
x>0 \Ix2 4 ax +4/x2 —ax

Power by: VISIONet Info Solution Pvt. Ltd

Q.30

Sol.

A>m

\na>a

a>el
this is never true fora >0
so m > \ always

If f(X) = sinx + cosx, [X] is the greatest integer
function, then
(A) lim [f(x)]=0
X—>0"
(B) lim [fx)]=1(nel)

X—>(2nn+n/2)
(© lim [10]=0,(nel)

(D) Range of f(x) is{-2,-1,0, 1}

[A, B]

f(x) = sinx + cosx

SinX + CosX = +/2 sin (x + /4)

we have to check for every options as :

For A: lim [f(x)] means L.H.L
Xx—>0"

@ 4 o
0-h 0 0+h

LHL= lim {ﬁsin(EJrO—hﬂ
h—0~ 4

i [l )

= lim
(0f(x)isequalto Latx =1)
= lim [+/2 x value less than 1/+/2 ]
h—0"

lim [Value less than 1]
h—0"

=0
..Option (A) is correct Answer.
For Option (B) :
lim [f)] (ne))
x—>[2nn+£j

2

onm+ E_h
2

° -—
2nm+ —
2

onm+ L +h
2

o

LH.L= lm
h—0"

{ﬁsin(g+2nn+ghﬂ ‘nel

= lim
h—0"

= lim {\/Ecos(ZmHEhﬂ;nel
h—0" 4

[ﬁsin(g+ 2nn+%—hﬂ inhel
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=i [t o)

Sol.
1
= lim [+/2 value greater than —
im [ g 7 ]
= lim [Value greater than 1] =1
h—0"
.. Option (B) is correct Answer.
Option (C) :  lim {ﬁsin(x+£ﬂ :
Xx—2nn 4
L 4 \ 4 o
2nt—h 2nmw 2nn+h
LHL= fm [VZsin@nn—h+m/4)]
h—0"
; n e Integer
= lim {ﬁsin(ﬁhﬂ
h—0"~ 4
. 1
= lim [v2 xvalue less than ——
h—0" [ x/E]
= [Value less than 1] =0
RH.L= lim {\/Esin(2nn+£+ hﬂ
h—0* 4
; n e Integer
= lim {\/Esin(£+ hﬂ
h—0* 4
1
= | V2 x value greater than —}
{ 5
= [Value greater than 1] =1
Hence, limit does not exist
.. Option (C) is not correct
ForD: y=+2sin(x+n/4)
= sin(x + n/4) = y/2
= X+ /4 =siny/2
= x=sinly/V2 —n/4
X to be defined if —1< y/+4/2 <1
= -2 <y<42
Q31 IfAj= ~,i=1,2,3,..nand
Ix—a|
ifay<ay<az<..<a,andl<m<nthen- Sol

(A) Im (A As... A = (-1)" "
x—an

(B) I (A Az A)=(1)""

(C) ||m7 (Al Ao... An) = (71)n—

Power by: VISIONet Info Solution Pvt. Ltd

m+1

D) lim (AyAp. A)= (1) "

[B.C]
A== -i=123. .....n

| x—aj|
and gy <y <a<az<..e <a,
A1A2A3 ............. An=
(x—ap)(x—ay)(Xx—ag)...... (x—ap)

|(x-ap)(x—az)(x—ag)......&k—ap)]|
Am-h Am+h

Q.32

a1 Ay g e am-1 am dm+1 Ap
L.H.L
= lim f(0O-h) = lim

h—0" h—0"

(0—h—a;)(0—h—a,)(0—h—az)....... ©O-h-a,)
|(0—h—a,)(0—h—a,)(0—h—as).......0—h—a,)]

_im (h+a)(h+ay)(h+ag)......0+a,) (D)

“h0 |(h+ag)(h+ap)(h+ag)......... h+ay)|
_ im (h+ ) (N +85) (h +85)......f + ) ()"

h—0" (h+ay)(h+ap) (N +ag)............ (+a,) ()M LEyn-m
= (_1)n -m+1

RH.L= lm fo+h)
h—0+
lim

(0+h-a;)(0+h-ay).......0+h-ay)
hoot | (0+h—2a7)(0+h—ay)......(0+h—ap)|

Cim (h—a)(h-ay)... h-a,)

150" [(h—ag) (N—ag).cor N —ap)]

_ lim (h—a))(h—ay)......... (h-a,)
h—0" (h—a)(h—as)........ (h—a,)+)M(pnm
=1y

If f(x) = [x — 1|- [x], where [X] is the greatest
integer less than or equal to x, then-
(A)f(1L+0)=-1,f(1-0)=0
B)f(L+0)=0=1(1-0)

© IX|T1 f(x) exists

(D) Iim1 f(x) does not exist

[A, D]
() = x -1/ - [x]

1-h 1 1+h
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LH.L= lim fl-h . lim £(x).9(x)
e (d=h) Reason : )!lma(1+f(x))9(x) = gx-a
-
= h"jg,{'l‘h ~1]-i1-h]j as lim f(x)=0 and lim g(x) - @
X—a X—a
= h"_f;f(‘r {I-h[—[Value less than 1]} It is true. Hence, Reason is correct
~0-0 .. Option (D) is correct
=0 Q.34  Assertion: lim x sinl =1.
0 X
RH.L= lim f(1+h) - .
h—0 Reason : lim ysin— =1.
= lim {1+h-1|—1+h]} yoo y
h—0" Sol. [D]
= hIirr(1J+ {|h| - [Value greater than 1]} Assertion © fim X sini -1
- x—0" X
= lim {h-1}=-1
h-0" sini = i_i_’_i_
Since limit does not exist. X X axd sxd 7
.. Option (A) & (D) are correct Answers.
- - .1 |1 1 1
Assertion-Reason type Questions Qs = X[;_gl?-’-g,l? ------ J
The following questions 33 to 34 consists of
two statements each, printed as Assertion =1— L 1t
and Reason. While answering these Ax?  5Ix°
guestions you are to choose any one of the
following four responses. - lim xsin~ does not exist
(A) If both Assertion and Reason are true and x—0* X
the Reason is correct explanation of the . -
Assertion. .. Assertion is wrong
(B) If both Assertion and Reason are true but ) 1
Reason is not correct explanation of the Reason : |inw ysm; =1
Assertion. Y
(C) If Assertion is true but the Reason is false.
(D) If Assertion is false but Reason is true Putx = y
: A ion : The value of lim inx)*"*is e.
Q.33 ssertion e value o )lHT[/2 (sinx)*" “is e ASY >, X0
li f
Reason : lim (1+f(x))*® is g 100100 i ysin 1 SNX
X—a — = _—
If lim f(x) = 0 and lim g(x) = cc. yoe Y x20 X
X—a X—a
Sol. [D] .. Reason is correct
Assertion : lim /2(sin x)1@* 1t is (1)” Type . Option (D) is correct Answer.
X—>T
= (S x)tanx Column Matching type questions
sin x—1
_ exﬂT/Z cotx Match the entry in Column 1 with the entry
in Column 2.
lim (.IOSX2
= eox_)“’z’cosec X Q.35 Column1 Column 2
=e =1 (A) lim [sin-1(sin X)] (P) -2
Hence, Assertion is False. xos™
2
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Sol.

(B) X'LTT]OO [tan-1x] Qo
(©) lim —Vl;_ ”jr)‘(b‘ R) 1
x>,

. sin | x|
o . [

A-R, B-P,C-S5,D-Q
(A) Iim/2 [sin *(sinx)]

= i o [sn(3 0 )|
i (5] =1
. Pl
- im. Em} -1

= lim
(B) lim [tan'x] = [-1.57] = -2

©) lim V1-4/sin2x _ N

(n-4x) 0

(S) does not exist

RH.L= Ilm

N

Xx—mnl4
_ 0
= o0 Ol’ -

0

*. Limit does not exist.
or other method

\/1 sin2x \/1+ 4/sin 2x

Xx—mn/4 (TE—4X) 1+ ,Sin 2x
- im NJ1-sin 2x
X/ (r_ 4x)x/1+\/sm2x
_ | sin X —CosX |
= lim
x>nld (g 4x)x/1+\/sm2x
_ /2 x i |sin(x —n/4)|

X4 (1 _ 4x)y/1+ sin 2x
Hence, from above, limit does not exit.

o 5]

0-h 0 0+h

: [sin |0+h q
im | ——
(N 0+h

. {sin h }
im |—
h—0* L h

sinh = h —h%31 + h®/51 -
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Q.36

Sol.

(B) lim

x—0 X

Edubull
sinh

T =1-h¥31+h%s1— ...

lim ﬂ = Value less than 1

h—0"
Hence lim {%} =[Value less than 1] =0

h—0*

Find (a, b, ¢) if

Column 1
T 2 3
(A) lim aszlnx bx + cx 3+x - Finite
x=0 2% AL+ X) — 2X° + X

+can(l+x)

H X =X
. sinx+ae” +be
(B) lim
x—0 X3

axe* —blog(1+x)+cxe

= Finite

—-X

=2

C) lim
© x—0 x2 sin x
Column 2

(P)(3,12,9)

(Q) (4, 3, any real no.)
(R) (6,6,0)

o1

A-R,B-S5C-P
; 2,3
(A) lim aszlnx—bx+cx3+x
=0 2x“An(L+Xx) —2x +x*
lim
x—0
a(x—x3/6+x5/120— ....... )—bx+cx2+x
2x2(X—x2/2+x3/3 ...... )—2x3+x
= finite

= finite

3

x(a—b)+cx2 +x3 —E+1 +ix5....
lim 6 120

X—0 EXS
3

= finite
If limit be finite, then
coefficientof x=0= a=bh
coefficient of ) =0 = ¢ =0
coefficientof *=0=a=6
then limit will be finite.

al120

0 =finite >a=k=6

(k, k, Any real number) or (6, 6 Any real No.)

sinx +ae* +be * +can(l+x)
3

= finite
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x° x? X3 x? X3
X——+ . +al+X+—+—+.. |+hl-X+———+..
6 2 6 2 6

N
+C X——+— =
_ 3 5
)!IEJO )(3
= finite
x(l+a—b+c)+(a+b)+x2(3+9)+x3(—£+3—2—3j+ ........ Q-37
. 2 2 6 6 6 3
lim
x—0 X3
= finite
If limit be finite then
Coefficient of constant =0 i.e.
at+b=0
coefficientof x=0=1+a-b+c=0
coefficient of X! =0 =>a+b=0
then (-1/6 + a/6 — b/6 — ¢/3) = finite
= —1+a-b-2c="finite
= 1-1+a-b-1+c-c-2c=finite
= l+a-b+c—-2-3c=finite
= 0-2-3c=finite=>c= finite
¢ = finite
a—b = finite
a+b=0
= 2a=finite=>a= finite
Sol.
b=_ finite
2
X —X
©) lim axe —blog(l+ X) +CXxe _5
x—>0 X< sin X
lim
Xx—0
x2 x3 x2 x3 x4
ax{l+X+—+—+... |- X——F——+....
2 6 2 3 4
2 3
+C{FX+X.HJ
2
xz(x—x3/6+ ...... )
x(ab+c)+x2(a+b/2c)+x3(ab+cj+ .....
. 2 3 2
lim 3 =2
X—0 X

If limit be finite it must be
coefficientof x=0=a—-b+c=0

coefficient of x*=0 = a+bl2-c=
0
and i—E+E =2

2 3 2

= 3a-2b+3c=12
Power by: VISIONet Info Solution Pvt. Ltd

at+bl2=b-a=2a=b/2=b=14a
c=b-a=4a—-a=3a
3a-8a+9=12=4a=12

Colum

. _n? 1 1
(A) r!mon {(n +1)(n +EJ(n +2—2j(n +

ni

=

a=3
b=12
c=9

x2 +4x-3)

B) Im | ——
®) x>0 (xz —2x+5
©) lim [N .

x—0 X

X

(D) lim (sin lJrcoslj

X—>0 X X
Column 2
(P) efl/ﬁ
Qe
(R) e®
(S) e?

A-§B-R,C-P,D-Q

(B) lim

X—>00

X2 +4x -3 _

x% - 2x+5

lim

lim (1+—
X—0 X2 —2X+5

lim
= ex~>oo

lim
= gX—ox

6x-8

&

[x2+4x—3JX
x? —2x+5

6x -8
x2—2x+5j

X
x2+4x3J _

X—)oo[ 2

X< —2X+5

6x —8

X2 —2%+5

(6-8/x)x>
x?(1-2/x+5/x%) _ eb

(€) lim (—S'” X
x—0 X

sin X

x—0

lim
— exao

X

X

sinx—x 1
A A -

XZ

X
J it is (1) type

1/x?
J itis (1)” type

1/x?
- [__mj

Edubull
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!x—x3 /6+...~X ’

lim 3

ex—0 X - e—1/6

X

(D) lim [sin l+cos£)

X—>0 X X

Put x = 1 sothatx »>owasy —0
y

lim (siny+cosy)*Y . Itis (1)” type

y—0

. lim (siny + cosy — 1 + 1)
y—0

(sin y+cosy71)x1
y

lim
= eyao

. . 1

lim (cosy—siny).~
= gy 0 1
=€
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EXERCISE # 3

Subjective Type Questions |

Q.1 Evaluate :
. In+2n-D)+3(n-2)+...... +nl
Lim 2 2 2 2
n—>o0 1°+2°+3°+....+n
im In+2(n-)+3(n-2)+.....4+nl

Sol. Li
124224324 .4n

n—oo
Lim Z:r.(n—r+1)/W
=1

n—o0 P 6

n n n
Z:n.r—Z:r2 +Zl
r=1 r=1 =1

n(n+1)(2n+1)

6

nn.(n+1) n(n+1)(2n+1) on
— 2 6
= lim n(n+1)(2n+1)
6

n3(1+1)_ n(n+)(@n+1)

Lim
n—oo

n 6
n— n®(@+1/n)(2+1/n)
6

-1= 1 AnNs.
2

1
N o
X
N |-
|
[EEN
1
N | w

[x]+ x| 4
. e 2
Evaluate ; LIm X————=9
x—0 [X] + | X |
alo-n1+o-hl _ 5

Sol. LHL= lim 0O-h) ———
h—0" [0-h]+]|0—-h|

0-h 0 0+h

-1
:lim(—h)e -2 _¢ -2
hso  —h-=h 2

e[0+h]+|0+h| )
[0+h]+h
0+h
= lmh&_—2 =12
h—0* 2h

Since. R.H.L # L.H.L
Hence, limit does not exist.

R.H.L = lim (0+h)

h—0*

=-1/2.

Q.3

8 XZ 2 2 2
Lim—-|1-cos— —c0S— + C0S—CO0S— | =
x—0 x8 2 4 2 4

Power by: VISIONet Info Solution Pvt. Ltd

Sol.

Sol.

. 8 x2 x2 x2 x?2
Lim —|1-c0os— — c0S— + C0S— C0S—
x—0 x8 2 4 2 4

x2  x*
CoOSX=1—- —+ — .,
! 4
2 x4 X8
cos— =1-—+ —— ...
2 8 16x 24
X2 X4 X8
cos— =1-— + —
4 16x2 16x16x 24
2 2
1-cosX _cosX =1-2+ 2 x4
2 4 32
S L
16x16x 24
x?2 x?2 x4 x8
C0OS—.C0S— = |[1-—+———........
2 4 8 16x24

x4 x8 x4
-2 4

8 16x24 32

x8 x8

+
8x32 16x16x24
17 x8
+ x° % +

32 16x16x24  8x32

2 52 x2 x2

—1 — c0S— —Cc0S— + COS— COS—
2 4 2 4

sint@A—{x})cos 1 -{x})
VAGI-{x})

find Iirr(}+ f(x) and Iingf f(x), where {x} denotes

Let f(x) = , then

the fractional part of x.
P | -1
f(x) _sin"(1—-x+[x])cos " (1—x +[X])

V20 =X (L= x+[x])
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lim f(x)=

x—0"

lim

sin *(1— (0+h)+[0+h])cos *(1— (0+h) +[0+h])

h—0" J2(0+h—[0+h])(@—(0+h)+[0+h])

sint(1—-h+0)cos *(1-h+0)
h—0° J2(h-0)(1-h+0)

sm’l(l— h) x cos’l(l— h)

= lim
h—>0* V2h x(1-h)
- -1
= Jim S (1—h)>< im €08 @-h)
h—»ot  (1-h) h—0* \/E
-1
_ . cos(1-h) (0 J
=2 % lim ———2 —form
h—0* \/E 0
Apply L — H Rule, we get
. -1
=m2 % lim ———— x (1) X
h=0" 1-(1-h)? =
2/h
Ty lim 1 y \/%
2 h-o' /1_h2+2h -1 1
= /2% lim */EX*/_ = /2 Ans.
hos0* vh2—h
lim (x)
x—0"
i sin 11— (0—h)+[0-h])cos *(1-(0—h)+[0-h]) _
h—0" J2(0—h=[0—h]) @—(0—h)+[0—h])

_sint@+h-1)cost(l+h-1)
lim

h—0"  J2(-h+1)(@+h-1)
i SN “(h)xcos *(h)

-0 \f2(L—h) x(h)

1
1x ——x /2 =n/2/2 Ans.
V2

Q.5 im []Ll=

e 134l

(where IT stands for the product)

Q6

Sol.

21 331 4351

Sol. nI[)nwl_[ =

el n%23+1'33+1 B41

551 6°-1 nd_1

5341 6341 nd+1

Power by: VISIONet Info Solution Pvt. Ltd

Since 2°-1 _ (-1 22 +2.1+1% _ 17
28241 2+1 22-21+412 3 3
3.1 3-1 32+31+1> _2 13
P41 3+1 32-31412 4T
421 4-1 4%+41+41° 3 21
341 4+1° 42_4141 5 13
5°-1 _5-1 5°+51+1° _ 4 31
5341 5+1 52_51412 6 21
6°-1_6-1 6°+6.1+1° _ 5 43
63+1 6+1 62-61+412 7 31

n3—1 _n-1 n?+n.1+1°

nd+1  n+l nz—nl+12

Hence, lim
n%mH

1.234....n-1
Im X
n—x3.4.56.7.....n+1

7.13.21.31.43...

3.7.13.21.31...n° —n+1
1.234........ n=1).n(n+1)
n>o  3.456.7...n+)n(n+1)

7.13.21.31.43.....0% +n+1)

rd+1

n +n+1

X lim >
n->o 37,13.21.31....0° —n+1)
2
— i % lim (n“+n+1)
n—oo n(n+ ) n—oo 3

S 2 n (1+1/n+1/n)
03 n?(1+1/n)

If S,= KM

k™ n—w
i=0

, then find the value of

1 1 1 1
1+ + + +oiidt————
( (k+1)  (k+1)?* (k+1° (k+1)”J

{Itis a G.P. with common ratio [Lj }
k+1

Website : www.edubull.com

Mob no.

1 +91-9350679141



Edubull

1

17(k+1)“+1

= lim 1. ——*J
n—o0 _ 1
k+1

_ k+1 1 1 _ k+1
k ' (k+1)n+l k

Zn:k.sk = Zn“k(%j = Zn:(k+1)
k=1 k=1 k=1

=00 = Dy
2 2
Q.7 lim 2xM2 4 3xM3 paxth +nxtn
xon (2x—-3)2 +(2x~3) P 4t (2x -3
Sol. lim = 2xM2 1 3xt3 paxt gD
s @x—7 1 (@x -3 1 (2x -

n-2
x1’2[2+3/x1’6+4/x1’4+ ....... + n/in}

12 vz (2-31x)° L (@=300""
X4 (2-3/x)" + /6 +o 2
X 2n

_ [2+0+0+........ +0] =42 Ans.
[ﬁ+o+0+ ...... +0]

(p g
Q8 !!r—nﬂ(l—xp 1_Xqu,qu

Sol. p-q
2

Q.9 Given f(x) = lim tan™* (nx); g(x) = lim sin®" x
n—o n—o0
and sin (h(x)) :% [cos m(g(x)+ cos (2f(x))].
Find the domain and range of h(x).
Sol. Domain, x € R, Range x = n_zn; nel
Q.10 Evaluate:
N1+ (n-D@+2)+(N-2)1+2+3)+...+1)r

lim n-1
n—oo n4
Sol.
n
n1+(-D)A+2)+(n-2)1+2+3) +....+1.Zr
li n=1
nﬂ]oo n4

Its r'" term would be

Power by: VISIONet Info Solution Pvt. Ltd

r
(n+1-1>k
k=1
Hence lim Z(n+1 r)Zk/n
=% 4 k=1
= I|m Z(n+1—r) r(r+1)/ 4
r=1
= lim Z O+ +r) 1(r +r2)b/n?
nN—oo =1 2
. n+1
= lim r<+r —I|m r3+r?)bin?
lim {21[ > j( ) Z( )}
[Lﬂj[n(n+l)(2n+1)+n(n+1)}_"m 1| n*(n+1)?
2 6 2 n—w 2 4
L n(n+1)(2n +1)}
= lim 6
n—o0 n4
e n* (L+1/n)@+1/n)2+1/n) n3@+1/n)y
_n»ooZ 6xn* rHoo n* x4
1 1n*@+1/n)?
— lim =x————=>""7 _
n—o0 2 4 n4
n3(1+1j(2+1j
1 n n
lim
now 2x6 n*
:1 +O_l_O: lflzi AnS.
6 8 6 8 24

Q.11  Find the value of
Lim @=x)1-x)........ .A-x*")
A= X)A =X 1-x"7J?

I
Sol. 2n.2
(nh)
+23% -6
A2 F h | f Lim —
Q ind the value o XLZ \/_ o
2X 423X g
Sol. Lim ————
X—2 ’Z—X 21—

2% +8.27% -6 (0 )
Lim ————— | —form
X2 27 x/2 21—x 0
use L- H Rule, we get
X —X
Lim 2" log2+8.27" log 2(-1)-0
x—»2 _X 1

2 2 [— 2) log2—-2.2"" log 2(-1)
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Q.13

Sol.

T 2X_8.27% 22-8/4
o2 X —272421
22 4t
= 41_21:1:8An5
1.1 w4
4 2

Find the area of a regular n-sided polygon
inscribed in a circle of radius 'a'. Utilize the
result to determine the area of the circle.

A regular polygon is that which have all angles
equal as well as all sides are equal,

0]
/‘I‘\
/N
71 \
A VAR D
/| \
a/l | \
/ | \
/ | \
/ ! \
/ : \\
/ | \
\
B L C

Each angle = 2n-4 right angle

2n—-4 e
= X —
n 2
where n is Number of angles of Regular
Polygon

. ZBOC =

Four right angles

= (2n/n)

LBOL:%LBOC:n/n

.. sin(n/n) = BL/a = BL = asin(n/n)
= BC =2BL
= 2asin t/n

cosn/n = & = OL =acosn/n
a

- Area of A BOC = %.OL.BC

L a cos = .2asinm/n
2 n

2
a—sin 2n/n
2

. Area of Regular Polygon = n x Area of
2
ABOC =n x a7 x sin2z/n

2

. . a .
Area of circle = lim n x — x sin2n/n
n—o0 2

2

. a n .
= lim —x—x2nxsin2n/n
n—oo 2 27‘[

Power by: VISIONet Info Solution Pvt. Ltd

Q.14

Sol.

Edubull
2

a . sin2xn/n
— X 21T X I|m E—
2 oo (21/n)
= na’ x 1 = na® Ans.
IfZ,=cos ™  +ijsin___ " |
(2n+1)(2n+3) (2n+1)(2n+3)

then find the value of Lim (Z, Z, ........ Z).
n—o

Z,= cos

+isin T
(2n+1)(2n+3) (2n+1)(2n+3)

Then, 212,75 ...... Zn

T .. T T - TE
= | COS——+ISIn— COS——+1SIn—
[ 35 3.5] ( 5.7 5.7)

...| cos T +isin v
2n+1)(2n+3) 2n+1)(2n+3)
We can use cos0+ i sind = e
Hence, Z,Z,Z; ................. Z,=
BN 7 T
=e 5 5779911 ... gm@n+n@n+3)
57 79 911 """ (2n+1)(2n+3)

e ; 1(2r+l)(2r+3)

. 1 1)1 1
Since, == -
2r+1(2r+3) 2{2r+1 (2r+3)}

LR N B 1
| J
= e ;_12{2r+1 2r+3}

1 1 1
T,= = -
212n+1 2n+3

_1[ 1 1
" 2l2n+1 2n+3
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1
213 2n+3

="
3(2n+3)
Therefore, lim (z1z52324.....2,,) =
n—oo

i—
lim e 3n(2+3/n)
n—0

3

= cosn/6 + i sinm/6 = 7+ i% Ans.

Q.15 If Lim (1 + ax + bx?)2x = ¢3, then find all

x—0
possible value of a & b.

Sol.  Lim (1+ax+bx?)?*=¢?
x—0

Itis (1)” Type
Hence Lim f(x) = Lim (ax + bx®) =0
x—0 x—0

f(x) = ax + bx?
& Lim g(x) = Lim (2/X) > o
x—0 x—0

g(x) = 2/x

lim f(x)xg(x
Lim (1+f(0)%0 = e o
x—0

lim (ax+bx2)><E
X

= x>0 = e3

lim 2(a+bx) 3
= ean —

This holds forallb € R
2a _ .3

e =g
=a=32&beR

X +21/x +31/x+ nllxl
Q.16 Evaluate : Limfeyq—— k
X—00 n

Sol. lim

X—>00

It is the type of (1)”
Mgty 3tix g pntx

nx
A SL A L S
n

Here, f(x) = . -1
Sothat lim f(x) =0and lim (nx) —> o
X—>00 X—»00

X—0 n

nx
_ 11/x+21/x+31/x+ ..... +n1/x
lim -1+1

lim
X—>00!

=€

11/x+21/x+31/x+”“n1/x
1 [xnx
n

Power by: VISIONet Info Solution Pvt. Ltd

. 11/x+21/x+31/x+“”n1/x 1

lim ——mMMMM -1 |[x—
n

=e nx

X—>o0f

Use L-H Rule, we get

(0+ 2% log 2{ 1) +3Y% Jog 3( 1)
x2 x?

1
.......... +ntXlogn| ——
lim x 2
—pxo _ O)
n
1
X
1
— nx2
lim 7%[2“* log2+3“%log3+.......n%"% Iogn]
= ean nx
x (—nx%)
— e(Iogz+ log3 + .......... + logn) = eIogZ.3.4.5 ................ n

=¢°9" = n1 Ans.

Q.17  Prove that Lim ([n sel)n e}{ntzneDz odd

0—0

integer. Where [X] denotes the greatest integer
function less than or equal to x and n < I.

. nsin 0 ntano
Sol. lim ([ }+{ D
0—0 0 0

We know that,
SiN0=0-0%/31+ 0°/51— oo,

% =1 0%3 4+ 05—

lim (”5'”9] = lim n(L—6%/346%/51—......)
00\ O 00

= approaches to n but less than n
nsin 6

Hence, lim { } — n but less than n
0—0

tan © =1+92/3+ 3944’ .........
15

2
lim [ntanej = lim n 1+e—+£94+ ......
00 0 00 3 15

= approaches to n but greater than n.
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. ano
lim =
Hence, 9—>0{ ) } = [n x value greater than 1]

=n
n£{$}<n+l

Therefore, lim ﬂ n snen 0 + ntan BD

60 0
=n-1+n
=2n-1

= odd Integer Ans.

n

.18 If A= lim r +1)sin—— —rsin = | then
010 re 3 % on

—>0

r=2
find{\}. (where { } denotes the fractional part
function).
Sol. n—3

Q.19 Lim sin(a +3h) —3sin(a + 2h) + 3sin(a + h) —sina
l h—0 h3

{sin(a +3h) —3sin(a + 2h) + 3sin(a + h) —sin a}

h3
(gformj
0
Apply L —H Rule, we get
{cos(a +3h).3-3cos(@+2h)2+3cos(a+h) —0}

3h2
(gformJ
0
Apply L —H Rule, we get
Lim {—QSin(a +3h) +12sin(a + 2h) — 3sin(a + h)}

h—0 6h
(gformJ
0

i {27cos(a+3h)+24cos(a+2h)3cos(a+h)}

h—0 6

_ —27cosa+ 24cosa—3cosa
6

Sol. Lim
h—0

Lim
h—0

-5

X—® X+2 4

[tanlxgnm} 0
Sol. Lim + [—formj
X—>00 1/x 0

Apply L-H Rule, we get

Q20  Lim x[tan—lx—”— “}

Power by: VISIONet Info Solution Pvt. Ltd

cosa =—cosa AnSs.

1 (x+2).1-(x+1).1
2% 2 -0
14 X+1 (x+2)
= Lim X+2
X— (-1/x?)
2

Lim (x2+2) —x 1 -
X0 (X+2)°+(Xx+1)° (X+2)
Lim 5 L x(—xz)
Xo® X l(1+2/x)2+(1+1/x)2J
=-1/2 Ans.

><(—X2)

Q.21 Lim tan?x [(2 sin2x + 3 sin x + 4)*

X—m/2
— (sin2x + 6 sin X + 2)*]
tan? x[(Zsin2 X +3sin x + 4)*?

Sol. lim

x—n/2 —(sin2x+65inx+2)1’2]

tan? x[23in2 X +3sin X + 4 —sin? X —6sin x —2]
1/2 1/2]

lim

X—>7/2 [(Zsin2 X +3sin X + 4) +(sin2 X +65sin X+ 2)

tan® x[sin2 X —3sin X+ 2]

= lim
X—7n/2 6

= lim [sin? x —3sin X + 2] (gformj
X—m/2 6><COt2X

Apply L — H Rule
- im [2sin xcosx —3cosx + 0]
X—m/2 6x200tx(—cosec2x)

= lim (LJ x [2sinx — 3] x sin®x
12

X—mn/2

1
=~ x(2-3)x1
P (2-3)

= i Ans.
12

Q22 Prove that Lim Lim@+cos?™(ntxx){= 1

m—o N—oo

where X is irrational and
Lim Lim @+ cos?™ (n'zx)t = 2, where x is

m—oo N—>o0

rational.
Sol. Lim Lim@+ cos?™ (! x){

m—>o0 N—00

Case 1 : When x is Rational number i.e. X €Q
as 0, l, l, 1, ................... 1

then x(n!) will be integral multiple of ©

cos(n! nx) = + 1.

Lim Lim@+cos?"(ntax){ =1+1=2

m—o N—w
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Case Il : When X is Irrational number i.e.,

c 1 B

XxeQ~as —

5 :

then (n!) nx will not be integral multiple of .
cos (n! nx) — Value lies between —1 and 1.

lim  lim {1+0052m(n!)nx }: 1+0
m—oo N—o0

_q ® x* =0
as O<x<l

Q.23 Iff(x+y)=f(x)+f(y)forx,y e Randf (1) =1,
] lim 2f(tanx) _2f(sinx)
then find, ;50 —5——
x“ f(sinx)

Sol. f(x+y)=1(x)+f(y)forx,y e Rand f(1) =1
fA+)=f1)+f1)=1+1=2=1(2)=2
fl+2)=f(1)+f(2)=1+2=3=1(3)=3
f(1+3)=f(1) +f(3)=1+3=4=f(4) =4
fl+4)=f1)+f4)=1+4=5=1(5)=5

f(x)=xforx e R
= f(tanx) = tanx and f(sinx) = sinx

2 2
26 = 1 4 tanx log2 + 20 *(1092)7 Xgog 2,

2°™ = 1 +sinx log2 + sin®

(log2)® ,
T
2tanx -~ Zsinx - |ogZ(tan X — sinx)
2
; (log?2) (tan® — SiN°X) +..cooeen.n.
2!

2tanx_25inx B |092
T2

o x (secx — 1)
X~sin X X

2
4 (og2)” 1 (sinx sec®x — sin X) + .....
21 x?

_ log 2
XZ

2

M X iz sinx
21 X

(sec’X —1) + .....

(secx -1) (0
2 o

(secx-1) +

lim log2 x form)

x—0
Apply L —H Rule, we get

(secx t;ln x—0) (% form)

= lim log2 x
x—0
Again Apply L — H Rule, we get

Power by: VISIONet Info Solution Pvt. Ltd

lim log2 x
x—0

secxtanz X-i-SEC3 X
2x1

1
= log2
5 g
2

jim  (1092)
x—0 2! X

Apply L — H Rule, we get
im (log 2)2 “ cosx(sec2 X —1)+sin x(Zsec2 X tan x)

H 2
. Sinx(sec’ x 1) (gformj
2 0

x—0 2 2X

2 7 3
lim (log2)” (secx—cosx)+2sin” xsec” x (gformJ
x—0 2 2X

Apply L — H Rule, we get
(secx tan x +sin x) +4sin xsec? x

lim (log 2)2 N +2sin? x3sec? x secx tan x
x>0 2 2x1
2
_ (log 2) y 0+0+0:0
2 2

2f(tan X) 72f(sinx)
Hence, lim ———————
x>0 x“f(sinx)
tanx _ 5sinx
= lim a2 _ %IogZ Ans.

x=0  xZsinx

2n
Q.24  Ifh(x)=Lim Lﬁg(x) then find h(x) in
noo 14 x"

terms of f(x) and g(x) in the interval (— oo, o).

X" (x) +9(x)

Sol.  h(x)= lim o

n—o 14X

=g(x) if lim x*" -0 ie,|x|<1
nN—o0

= 2460 + 900} if X = 1

=f(x) if lm 1/x*" >0

X—0

ie|x|>1

Passage based objective questions

Passage: I (Q. No. 25 to 27)
Let there are two functions defined here.

) = {sinx X # N1

2 X=Nm
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x2+1 x#0, x#2
g(x) = 4 x=0
6 X=2

Q.25 Find lim0 g(f(x))-

(A)O (B)1
€)1 (D) None
Sol.[B] |im0 g(f(x)) = |im0 (sin’x + 1) = 1.

. Option (B) is correct Answer.

Q.26  Evaluate Iim1 f (F())-

(A)sinl (B) sin sinl
©1 (D) None of these
Sol.[B] Iimlf(f(x)) = Iimlsin (sinx)

= sin (sinl)
. Option (B) is correct Anwer.

n
Q.27  Evaluate ) lim {g(x) -1}, where {x} is the
i1 Xl

fractional part of real x-
(A0 (B)n,ne N
(C) 1 (D) None of these.

Sol.[A] 2 lim {g(x) -1
lX—)I
{9() -1} =9(x) -1-[g(x) - 1]
=g(x)-1-[og(x)]+1
=g(x) - [9(x)]

Z lim (9(x)-[g(x)])

i=1 x—i*

1-h 1 1+h

= Xli_r?f (9() - [900] ) + X"_)”; (Q(x) - [g()]) +

XIi_r)r\)3+ ((TEIEE [+6:9] ) 1 —
+ lim (9(x) - [9(x)])

Jim, (9(x) - [90a])

= use the definition of g(x) — 1 < [g(X)] £ g(X)

im. (9x) - 909) =0

Power by: VISIONet Info Solution Pvt. Ltd

xIi_)rr;+ @) —g(¥)=0..ccouene.. xliﬁn;+ (9(x)-9(x))=0

Hence

i lim {g(x) -1 = 0
i1 X—>i

", Option (A) is correct Answer.

Passage 11 (Q. No. 28 to 30)

Q.28

f(x) is polynomial function of degree six. Let
consider f(x) : a, + a;x + a,x? +.....+ a;x8. Such
that f(1) = 2, f(—1) = 0 and satisfying

/X
lim { f(x)}l =e2,
x—>0 X

Another function
m
g(x) = lim X"A(X)+B(x)+1

mox  2x™ 4+ 3x+3
the condition

and also satisfy

1/x
im g(x) = lim { f(x)}

Find the value of a, and a,

(A)0,1  (B)1,0 (C)0,0 (D) None

1/x
Sol[C] fim [1+ f(X)J - ¢?

Q.29

x—0 X

09 _,

i.e. lim —3

x—0 x

= lim
Xx—0

ap+ax+a,x% +azx> +a,x? +agx® +agx®
3

X
=0
For existence of limit
a=0
=0
a=0
a;=0

.. Option (C) is correct Answer.
Find the lim f(x)
X—1

(A) 2 (B)3 (C)4 (D) None

Sol[A] lim f(x)=2
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", Option (A) is correct Answer.
Q.30  Find the value of B(1)
(A) 662 (B) 6e2 + 1(C) 6e2— 1(D) None

m
Sol[C] g(x) = n!iinm X 2((:1():33(;()3“

m m
I|m g(x) = lim lim A(X)+B(x)/x™ +1/x
X—>1m—oo 2+3X/Xm+3/xm

= lim {1+ f(x)}
x—0 X
|| A(X) e2
x—-l 2
= A(1) = 2¢°
Also

m
I|m g(x) = lim lim XZAM) +B(x) +1 =¢?
moo x>1 - 2xM 4 3x +3
m
= jim O"AQ+BO+L _
moo 2™ +3+3
= A(l)+B(1)=8¢*-1
B(1) =8’ —2e°—1=6e’—1
B(1) =6e’—1
.. Option (C) is correct Answer.

Passage : 111 (Q.No.31 to 32)

—[x]; xel .
[x] g : where | is the set
1 ; el

{x
Let f(x) =

of integers & [X] represents greatest integer < x.
2n
ta00 = iim & (X»z
o FE)T +
Q.31  Period of f(2x) is-
(A) not defined (B) 1 (©12 (D)2
Sol.[C] Since f(x) = x — [X] is periodic with period 1.

- f(2x) = 2x — [2X] is periodic with period%

Q.32 f(x)=|g(x)| is satisfied by-

(A) no real x

(B) all integer values of x

(C)yx=0only (D) x =1only
Sol.[A] f(x) = lg(x)| =
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x—=[x]; xel
={ 1 o Xel
Xx—[x]=1
Xx=[x]+1;x¢l
i.e., no real value of x

", Option (A) is correct Answer.

Passage : 1V (Q.No0.33 to 35)

A tangent line is drawn to a circle of radius unity at
point A and a segment AB is laid off whose
length is equal to that of the arc AC. A straight line
BC is drawn to intersect the extension of diameter
AO at point P as shown in figure.

|~
C B

0
P 0 A

Q.33  The length PA in terms of '0" is given by-

2 -
A) 4(16—_cose) (B) 0°sin 0
sin 6 (6—tan®)
©) 2(6—sin 0) D) 9(1—0.056)
(6—tan®6) 0—sin 6
Sol. [D]

Q.34  lim (PA) is equal to-
6—0

(A)13 (B)1 (C)2 (D) 3
Sol. [D]

) PC).
35 lim 6% | — |is equal to-
Q (BC) q

0—0

(A)1/3 (B)1 (C)3 (D)6
Sol. [D]
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EXERCISE # 4

Old 11T-JEE Questions |

_sin(rcos? x)
Q1 Lim == =% = [IIT Scr. 2001]

x—0
W @B ©5 O
sin(1rcos2 X) (9
x2 0
Apply L — H Rule, we get

Sol.[C] lim form)
x—0

- cos(ncos2 X) 1. 2C0SX(—Sin X)

x—0 2X
2 .
- im cos(mcos” X) m.(—sin 2x) [gformj
x—0 2X 0

—€0s2X 2¢0s(r cos? X)

+sin 2xsin(n cos? X) t2C0SX(—Sin X)

2 x>0 2
T —2C082X cos(ncos2 X) — n(sin 2x)2 sin(rccos2 X)
2 x—0 2
_r20 =
2 2 2
.. Option (C) is correct Answer.
tanx _asinx
Q.2 Evaluate: Lim—— a>0
x—0 tanX —sinx
[REE 2001]
tanx . sinx
sol. im& % a0

x—0 tan x —sin x

2 2
xloga+x (loga) .

We know, a*= 1+
1! 2!

2 2
(1+ fan xl:og a, tan xéllog 3) +J

- - 2 2
(1+S|nxloga+sm x(loga) +]

1! 2!
lim -
x—0 tan X —sin X
2
log a(tanx —sin x)+@(tanxfsin X)(tanx +sin x) +....
=1
x—0 (tanx —sin x)

= loga + 0 = loga Ans.

Power by: VISIONet Info Solution Pvt. Ltd

Q.3 The value of Integer n ; for which
i (cosx —1)(cosx —e*)

L is a finite non zero
x—0 X"
number- [IIT Scr. 2002]

(A1 (B)2 ©)3 (D)4
(cosx —1)(cosx —e*)

Sol.[C] lim
x—0 n
2 4
COSX:l——+X—f ...............
141
2 3
=1+ Z e X Xy
1! 2! 3!
2
[1—L ﬂﬂlxzﬁ“l][ x, x* X H
21 4 20 41 21 3l
= lim
x—0 x"
x? x4 , X8
— R . —X—X"—"——
_ 2 24 6
= lim
x—0 x"

therefore, for finite limit, n must be 3.
.. Option (C) is correct Answer.

(sin nx)[(a — n)nx — tan x]

Q4 If lim 5 = 0 then the
x—0 X
value of a is-
A —— B - ©nt= ©On
n+1 n+1 n
Sol[C] lim (sinnx)[(a —mnx —tanx] _ 0
' x—0 x2

% form, apply L—H rule, we get

im (cosnx.n)[(a—n)nx — tan x|+ (sin nx)[(a —n)n —sec? x]
x—0 2X

=0 (gformj
0

(-n?sin nx)[(a —n)nx — tan x]+ ncosnx[(a —n).n — sec? x]

lim + cosnx.n[(a —n)n —sec? x]+ sin nx(—2secxsecxtanx)
x—0 2

_0+nifa-n)n-1]+n.1[@-n)n-1]+0 _
2
= an*-n*-n+an’-n*-n=0

0

0

= 2(na-n®-n)=0
= an’=n(l +n?)
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1 1 1
a=n+ — C)L=— D) L=—
n ©) 64 ©) 32
.. Option (C) is correct Answer. Sol. [A, C]
2
Lo sinx a—va® -x? _XT
. . X - L — I. , a> 0
Q5  lim [(sm X) +(x] ],forx >0 lim =
L is finite
[11T 2006]
2
A0  (B-1 (©2 (D1 (a_x4_ /T_ij
. sinx _
Sol.[D] HM (sinx)Y* + lim (—) forx>0 = lim N i
x—0 \ X
2
Let A= lim (sinx)/* (a_x}( aZ_XZJ
x—0 4
.1 o 2
i< (-2 =)
=—
= A=e "0 <2 Y
1 sinx [3—4] —(aZ—XZ)
B= Iimo(—j = lim .
x—0\ X x—0
” x{a—4+«/a2—x2}
In B = lim sin x Ini
x—0 X 4 2
=—lim sinx x Anx a2+ XX g2 2
x—0 ™ 16
4
=~ 1im =™ (= form) 0 2a X
x—0 COSECX 00
x4 a x? a
Apply L — H Rule, we get 16+(1_2sz 16+[1_2j
=_ lim _Ux = Iim0 ——— = IimO >
x—>0 — COSECX COtX ~ 2ax - 2ax
_lim sinxtanx (0 J for L to be finite
= x50 —— —form a
X 1-2 =0=a=2
y sin xsec? X + tan X cosx o
= )!'L"O I substituting in limit we get
=0 X—2+0
= B=e’=1 L=tim 6 ___1

1 sin x
Hence, lim | (sinx)Y* + (—) =1
x—0 X

_ _ Q.7  Iflim[1+xIn(1+b?)M* = 2bsin?0, b > 0 and
.. Option (D) is correct Answer. x—=0

) 0e(— =, n], then the value of © is - [I1T 2011]

a—+va?-x2 -~ - n n T[
Q6  LetL=lm 5 4 a>0 W, @27 O Do
" 1 A11/x _ -2 .
I L is finite, then [11T 2000] Sol[D] fim (1 +x An(1 + b1 = 2bsin” 6 b >0;
(A) a=2 (B)a=1 0 < (m n)
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Q8

Sol. [B] lim

Q.9

1 n(1+b?)

lim | [L+ xan (L+b2)]¥@+0%) =
x—0
sin 0
M%) = o ginZ g
1+b*=2bsin’0
2sin%0=b++

b

1 asb>0

RHS = b+ >2

But LHS = 2sin’ 0 < 2
Only possibility
2sin’ 0 =2

sin0=1

6=+

N a

2
If lim [XJF—XH—ax—bJ =4, then
X—>0 X+1

[T 2012]
(B)a=1b=—4
(D)a=2,b=3

(A)a=1b=4
(C)a=2,b=-3

X—>0

x? +x+1-ax®—ax—bx—b i
X+1

i [xz(l—a)+x(1—a—b)+1—bJ: A
X+1

X—>0

As limit is finiteso1—-a=0
=a=1

L-a—by+ =2
Now lim X _|=4
X—>00 1
1+—
X

=1-a-b=4

asa=1=>b=-+4

Then lim a(a) and Iir’r(1)+ B(a)are [IIT 2012]
a—>

a—0"
2b 5
(A)— = and 1
2
(C) - % and 2

Sol. [A](1 +a) =t°

1
B)-= and-1
(B) 2an

9
D)- = and 3
(D) g

(-1)x*+E-1)x+(t-1)=0

G +J(t° —1)% —4(t-1) (> - 1)

3
N G Y G

2(t* -1)

1)y (t + t+1)% — 4(t +1)

2(t—1)(t+1)

- — (2 4t 1) (1 + D)% — At +1)

2(t+1)
a>0=t>1"
—-3+4/9-8 -3+1
X= ——— — = X=
2(2) 4
:>x:—1,—l
2

Let o (a) and P(a) be the roots of the

equation

(%/R—l)xz +(M—1)x+(m—1)=0

where a > —1.
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EXERCISE # 5

| x*sin [lj +x2
Q.1 lim X =R
X—>—00 - 45

@+1x )
[11T-1987]
Sol. [-1]
] x4sin(1J+x2
lim X
T @+ IxP)
as X —> —
IX]=~-x
x"’sin[ljer2
. X
lim — 5
X—>—00 1-x
Xsin —+—
lim
X—>—0 i—l
X3
. .1
lim —Xxsin =
X—>—00 X
.1
sin =
lim - —X=-1
X—>—0 i
X

Q.2 ABC is an isosceles triangle inscribed in a
circle of radius r. If AB = AC and h is the
altitude from A to BC then the triangle ABC

has perimeter P = 2(+/2hr —h? +./2 hr) and

area A= ...... also lim AS = [11T-1989]
h—0 P

Sol.
A

[ |
B D C

Power by: VISIONet Info Solution Pvt. Ltd

InAABC, AB=AC
AD 1 BC (Dismid ptof BC)
Let AD=h

r = radius of circumcircle
OA=0B=0C=r

Now BD = YBO2-0D? =/r2 - (h—r)?2

=v2rh-h? - BC=2+2rh-h?
~.Area of AABC = 1 x BC x AD =

h/2rh—h?

. hv/2rh —h?
Also lim — =
>0 p>  g(/arh—h? ++/2hr)?

-~ h®2J2r—h

h-0 8h*'?(J2r—h ++/2r)°
im \N2r—h
-0 8[y2r—h ++/2r]°

_ N
8(\2r +4/2r)°  882ra2r 128

Xtan2x —2xtanx .

Q3 Lim T cos2n)’ [1IT 1999]
@ 1 ®2 (©2 @ =
2 2

Sol.[A] lim xtanZX—thgnx
x>0 (1-cos2x)

3
We know, tanx = x + >— + AN
3 15
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Q.4

Sol.

Q5

Q6

Sol.

Q.7

QS8

. 1 a® +x? . (arm X
lim o5 —2sin| — [sin
x>a (a% —x?) ax 2 2

where a is an odd integer.
nfa’+4
16a*

If a sequence of numbers {x,}, determine by

Xn—l + Xn—2

the equality x, = and the values

. Xg + 2X
Xo and X;. Prove that lim x,=-2—""1.

n—oo

Let X = 2 cos

%&xn:1/2+xn,l,n:1, 2,3,

....... ,find lim 29, J2-x,, .

n—o

/3
© 4 0 n3 _1
Let L = 1-—|; M = and
g( nzj g(n3+1J
-1
H(1+n )1 , then find the value of
na 1+2
LP+MT+N?L

A circular arc of radius 1 subtends an angle of
X radians, 0 < x < g as shown in the figure.

The point C is the intersection of the two
tangent lines at A & B, Let T(x) be the area of
triangle ABC & let S(x) be the area of the
shaded region. Compute:

B

@) 1 A

Power by: VISIONet Info Solution Pvt. Ltd

Sol.

Q.9

Q.10

Sol.

(@ T(x)
(b) S(x) &

()

(c) the limitof —=asx—0

X sinx
tan”> = . sin x. ortan = — >—=;
2 2

T(x) = ; :

N | w

S(X) = 1x— 1sin X, limit =
2 2

Through a point A on a circle, a chord AP is
drawn and on the tangent at A a point T is
taken such that AT = AP. If TP produced meet
the diameter through A at Q, prove that the
limiting value of AQ when P moves upto A is
double the diameter of the circle.

If L = lim ! ! then

x>0 | An(l+x) An(x+\/1+x)

find the value of B553 .

307
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ANSWER KEY

EXERCISE # 1

Q.No. 1 2 3 4 5 6 7 8 9 10 ) 11 | 12 ) 13 | 14| 15| 16 | 17 | 18 | 19

Ans. D B B D C A B A C B C B A B B B B C B

Q.No. 21 | 22 | 23 | 24 [ 25| 26 [ 27 | 28 | 29 | 30 | 31 | 32 | 33
Ans. C D C C C B A D D B |AD| B A

34. True 35. True 36. 1—

EXERCISE # 2

(PART-A)

QNo. [ 1 2 3 4 5 6 7 8 9 | 10| 11| 12

Ans. C|A]|C B|A|A|C C C D| D B
Q.No. 13121415116 17 | 18 [ 19| 20 | 21 | 22 | 23 | 24
Ans. A D A C B C D C D B D B

(PART-B)

Q.No. 25 26 27 28 29 [ 30 | 31| 32
Ans. | AB,C |BCD|BC|BCDICD|AB]|B.C|AD

(PART-C)
Q.No. 33 34
Ans. D D

(PART-D)
35.(A) >R (B) > P (C) > S (D) > Q 36.(A) >R (B) > S(C)—>P

37.(A)>S B)>R(C)—>P(D)>0Q

EXERCISE # 3

(1)% (2) Does not exist (3) 1/32 @2 235

(5) 2/3 (6) n/2 (n+3) (7) 2 @ (P-q)/2

(9) Domain, x € R, Range x = ”7"; nel (10) 1/24 (12) (53!2 (12) 8
(13) (n/2)aZsin (2rt/n), ma? (14) % (V3 +i) (15)a=3/2,beR (16) n!

(18) 7 -3 (19) - cosa (20) -1/2 (21) 1/12

(23) 1/2. A\n 2
24) 09 XI> 1,909 ;x| <1, [f(x) +9(x)]/2;|x]|=1
Power by: VISIONet Info Solution Pvt. Ltd
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Q.No. 25 |1 26| 27 | 281 29 | 30 | 31| 32 | 33 | 34 | 35
Ans. B B A C A C C A D D D
EXERCISE # 4
1. (B) 2.\na 3.(C) 4.(C) 5. (D) 6. (A, C) 7. (D)
8. (B) 9.(B)
EXERCISE #5
1 n2a2 +4 T
1)-1 ) 8r @) (A) (4) 1637 (6) 3 (N8B
B8) T(x) = 1tan2 X sinx. ortan X sm_x SX) = lx— lsin X, limit = 3 (10) 307
2 2 2 2 2 2
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