LIMITS AND CONTINUITY [

SYNOPSIS

° DEFINITIONS :

o [ff: A>B, Aand B are sub-sets of R, then f'is
called a real function.

¢ The function f: R *—R; f(x)=log x (orInx) is | @

called the natural logarithmic function.

e f: R>R * f(x)=e¢ 7, is called the exponential
function.

e f:R>R, f(x)=[x] ( the greatest integer not ex-
ceeding x),is called the greatest integer function.

® NEIGHBOURHOOD:

Let a and § be two real numbers, then (a-5,a+35) is
called 5- neighbourhood of a. The interval (a-3,a)
is called the left 5- neighbourhood  of ‘a’ and
the interval (a,a+5) is called the right 5-
neighbourhood of a. The deleted 5 neighbourhood
of ‘a’ is denoted by (a-3,a) U (a,a+3)

° LIMIT OFAFUNCTION:

Let f be a function defined in a deleted
neighbourhood of a. For every positive real num-
ber e,there exists another positive real number §,
such that | f(x)- | <e whenever 0<x-a|<3. Then
the function f(x) is said to be tending to the limit |

as x tends to a and it is denoted by

Limf(x):l

xX—a

° RIGHT AND LEFT LIMITS:

Let fbe defined in a right neighbourhood of a and
’1 ¢ be any real number, if For every >0, there
exists 5>0 such that a< x<at+ & = |f(x)- | | < e,
then the function f(x) tends to | asx tends to
‘a’ from right hand side and is denoted by

Lim f(x)zl

x—a*

Similarlym if for every >0, there exists 5>0 such
that a-6<x <a = |f(x)- | | <e, then f(x) tends to
1 asx tends to ‘a’ from left hand side and is de-

noted by ijT,f(x) =1

Ifthe right and left limits of a function are equal,
then the function is an existing limit function. If

Lim f(x)= Lim f(x) then Lim f(x) exists.
xX—>a Xx—a x—a

INFINITE LIMITS: Let fbe a function defined

in a deleted neighbourhood of ‘a’, if For every
e>0.there exists a 5>0 such that O< | x-a |< § = f(x)
>g, then the function f(x)tends to + as x tends to

‘a’ and is written as finzf(x) =00
Similarly we define Lim f(x) =~
PROPERTIES OF LIMITS :

o Lim[ f(x)xg(x)]=Limf(x)*Limg(x)

xX—a

° Limf(x).g(x) zéin:f(x)éinzg(x)

xX—a

S Limf()

* Mgl Limg(x) Wher

e Lim g(x) =0
xX—a

° Lim(C.f(x)) =C.Lim f(x)

xX—a xX—a

o Lim[ k= f(x)]=k+Lim f(x)

xX—a xX—a

o Lim [f(x)]n =[Limf(x)}n

xX—a X—a

o Lim

xX—>a

o Lim [[2(x)]= /| Limg(x)]

f(x)|=

Limf(x)‘

X—a

g(x . Limg(x)
o Lim [f(x)] 0 [lef(x)}‘

xX—a X—a

STANDARD FORMULAE

n n
X —da -1
=na"

e Forall real values ofn, Lim
x—>a X—d

T
¢ [fO<|x | <= and x is measured in radians.

2

. sinx . tanx
Lim =1 and Lim =1
x—0 X x=0 X

o [fx is measured in degrees

0 0

i t
Lim22Y 1 and Lim-22% _

x=>0 x x=>0 x

sin x COSX

0

o Lim =0 and Lim

x—© X x—w X

.- -1
S'in le andLimTan x:1

x—0 X x—0 X
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sinh x tanh x Li # is di i
o Lim 1 and Lim _1 o If Limf(x)# f(a) then f(x) is discontinuous
0 =X function at x=a.
. -1 -1 . . .
o Lim sinh " x —1 and Lim tanh ~ x —1 oIf Limf (x) = 1 (@) then f(x) is right continuous
x—0 X x—0 X .
function at x=a.
1
o Lim(l+x)x =e oIf Lim f(x)= /() then f(x)is left continuous
. function at x=a.
o Lim [1 + lj =e e [f fis continuous at x =a and g is continuous at
X—>00 X . .
f(a),then gof is continuous at x=a.
Lim [ e — 1] . e Every constant function is continuous on R.
. = S .. .
=0 x e The identity function is continuous on R.
. e Every polynomial function is continuous on R.
- (a -
. {;Zg{ " J =log, a(a>0) e The functions Sinx, Cosx are continuous on R.
e The functions tan x and sec x are continuous on
Lim &= _jog [ 2 7| wherenisanyi
o LIl < 2. b R - {(Zn + 1)5} where n 1s any integer
ot e The functions cotx and cosecx are continuous
° I;gg b 1 =log,a on R-{n 7 } where nis any integer

e The function f(x)=[x| is continuous on R.

e The functions f(x)=e * and f(x)=a *(a>0) are
continuous on R.

® INDETERMINATE FORMS

0 o . (e
The values of . —.o0 —o0, 0x20,0°,0",1,0" efc. are ' . . .
* o The function f(x)=[x] is continuous at all non in-

tegral values and discontinuous at all integral val-
® [’HOSPITAL’S RULE ues.

f (x) o IMPORTANT FORMULAE:

If ];1_21 z ( X) =indeteminate then °

mdeterminate forms

Let S = {x,sin x, tan x,sinh x, tanh x,sin " x,

tan~' x,sinh ™' x, tanh ™' x}

£ _ il ()

Lim——<=Lim———~=
wag(x) o gl(x) If f(x).g()eS  then Lt J; ((':;)) =
. fl(X) sinax _a
Lim——2 _. ) . _4a
If Lim 2 (x) =indeterminate then Ex: [;12 anbr b
Cf(x) . f(x) o If fi(x),/o(x).g,(x).g,(x)e S then
Lim =L m
x—a g(X) xoa g (X) It j’l(mx)if‘z(nx) _ mtn
1 =g (px)tg,(qx) ptq
) e
If Lim——= = indeterminate, then proceed as sin7x+sinSx 745
) oo L ==
above till a finite limit is obtained. o tandx—tan2x  5-2
° CONTINUITY OFAFUNCTION: o Iff (x),f2 ()c),g1 (x),g2 (x) eSandm+n=p

¢ A function f(x) is said to be continuous at x=a if . \ o
Lin (3) = (a) pen Ly 2 VL) _ah
x—a ' Tqthen Lt g (cx) g, (dx) c’d’

JR. MATHEMATICS 385 LIMITS AND CONTINUITY




sin® 2xtan’ 3x 2’x3* 9 o Ifgl(x)eS then

Ex: Lt ey
o xsin’ Ay a3 tan” (ax)—sin" (ax) na""
® Ifg (x).g(x)eS then x—>€ [e(0)]™ 2
1—cos ax a? . tanx—sinx:l
Lt = Ex: g—f 5
0 & (ex) g, (dx)  2cd
I 1—cosx_l ° Lt\/l+x” —n\/l—x” =1
EX:HZOL xsin3x 6 =0 X
> i .2
e Ifg(x).g(x)eS then EX:LZ‘\/1+X 2\/1 Y
x—0 X
1-cos"(ax)  na® J 1
= Ya+x" —%a—x" 2 Lo
L ez, 2 T
1-cos’ 2 3x22 6 Ja+tx—~Ja- L
Ex: Lf— cos X _ xs _ O Ex: Lt a+x—-+a x_ 4_ 1
o SinSxtan7x  2x5x7 35 = X Ja
& Ifg(x),g(X)nn 2,,(x)e S then Ja+x—+Ja— 1
1( ) 2( ) 2( ) ° Ifg(x)eSthenLt = X(x)a x:T
I l—cos(ax”) & x>0 g a
x—)(l)L g (%) & (ex) e (%) 20C5ny, Ex \/ 3+x-+3-x 1
xﬁo sin x \/g
1—cos(2x3) B 4 1
Xlggxsinz(Zx)tan3(3x) T 2x22x3 54 o Ifg(x)eSthen Lt Ja+x—a 1

oo gx)  2a
m V2

® Ifg(x).g(x)eS then

cos ax —cos bx b2 —-a’ Ex:
Iio f(cx)g(dx) 2¢cd HO X 2\/_
cos3x—cos5x _25-9 Mzz_alo
Ex: éo 22 ) =8 ¢ xliol—cos(mx) m* gd
L If g (x), x) e S then x2% —x _2x3 2
g (x).&(x) Ex - Ltl —log2="log2
) 5 P cos(3x) 3 3
tcos"ax—cos"bx B n(b —a )
- 1
>0 & (Cx)gQ (dx) 2cd ° Lt(]+ax)§:
cos’3x—cos’5x  3(25-9) o
Ex: Lt 3 = > = 1
¥0 X Ex: Ll‘(l"‘Zx)x -
x—0
o If g (x).2 (%) ,&,,(x) €S then

e I S LR 7 (F5

X—>00

0 & (6%) & (%) ey (0% ) 2cCy.unniCy, oy
2
cos(2x3)—cos(5x3) 25—-4 7 Ex: ££(1+ j —¢
Xlgg xsin® (2x)tan* (3x) T2x22x3 18
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a’+b ., x’—6x-9
° éwa“ﬂ+c_ 7. l;g? R
2113 7 36 1 _ L
2x—3)(vx -1
° Ll‘{\/x2+ax+b—x}:g 8 le( )( )—
X0 2 x—1 2X2+X—3
-2 2 2
[.2 _c__ — R — —-—
9 Limax_bx—
LEVEL-I =0 x
g 1 log(gjz log(éj3 log(ab) 4 “
| inj?xf_al: ) b ) 4 ) og(a) ) log,
x3—a’ 2
) x =3
10. Lim————=
15 = 15 = 3 x4+ x? +1
1) —a* 2) —a*
8 4 1)0 2) -1 3) 1 4)2
15 L 15 . 8x’ -1
3 __a24 4 - 24 le—:
) 8 ) 4a 11. ol 6x? =5x+1
x =32
, _ 1 1
2. Lim—s—g 1)6 2)3 3 3 4
3 20 10 3 ,
D20 23 33 AT 12. Lim= —Vx
x—1 \/;_1
2
s 11 2)2 33 4)4
3. Lim——= log (1+ax)—log(1+bx)
x 4-1 13. Li%l =
x—> X
5 9 8
Dy V3 Ny o MO Da+b  2a-b 3)—(a+b) 4) ab
X' —a’ Limex+sinx—l:
4. Lim—Z—o= 1. S50 log (1+)
P q . L 2
DG D) pgart 354 d) S T Tk
5 le—7x2—11x—6: 15. ingllogx_lz
T2 3% —x—10 e
1
17 11 17 17 )1 2) — 3) &2 4) e
DT D17 )14 AT ¢
2x
N e B 16, Lim= -
=3 x?—4x+3 *
2 7 1)g 2)6 3)E 4)l
1)7 2) 14 3)7 4)5 3 2 6
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17.

18.

19.

20.

21.

22.

23.

24.

25.

a -1

Lim =
e |
Dlog,” 2)log,” 3)log,” 4 10ge[%j
. e —1
Lim——=
=0 \1+x -1
1 2 1 3 1 4)2
) S
Limlogx—loga _
x—a tan(x—a)
1
1) ” 2)a 3)0 4) —
Lim5 __2 =
=0 sIinx
lo (éj lo (%j
1) log > 2) log 5
3) logl0 4) log?2
. [8x—=3 4x’+1
Lim -—— =
x—)% 2x—-1 4x" -1
) R b
Lime“ —e ‘. -2x _
=0 x—sinx
1)2 2)3 3)4 4)5
x)—f(1
If f(x) =x" +x+1, then LirlnL{():
X—>] xX—
)3 2)0 3)-1 4)2
x)—f1(2
f(x) = x> =3x+5, then Limwz
x—2 x_2
1
1o 2)1 3) B 4)4
. Al+x-1
L1r51+—x ( K is apositive integer )
x> X
1 2 3 1 4 1

28

30

26.

27.

29.

31.

32.

33.

If £(9)=9, /'(9)=4, Lim {/(_x)j_
x—9 X —

1 1 1

1)4 2) Z 3) 5 4) —5

2)5

) x—cos(sin"l x)
Ln}l — =
Hﬁl—Tan(sm x)

1

1)3

1
)5 30 41

3x 4x
Lim o3 =

x—0 X

lo (Ej
1) g33
o (ﬁj
3) g65

lo (&j
2) %125

lo (@j
4) 8| 343

x If x<2
f(x)={x+5 I 2<x<3 Limf(x)=
x=7 If x>3
1)-2 2) -4 3)0 4)4
Lim(2+h)cos(2h+h)—20052:
h—0

2) cos2+2sin?2
4) sin2+2cos?2

1) cos2—2sin2
3) sin2—-2cos?2
(a+h)2 sin(a+h)—a’sina ~

Lim =
h—0 h

1) a’*cosa—2acosa 2) a’*cosa+2asina

3) a’sina 4) acosa—sina
. log(3+x)—log(3—x
Ilel’gl g( ) g( )zK, then the
X x
value of g =
1 2 2)0 3 1 4 2
R )3 D3
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34.

35.

36.

37.

38.

39.

40.

41.

42.

2

3

If 7——<f( )< 7+ forall x # 0, then
12 5
Lim f(x)=
1)3 2)5 3)7 4)9
xn+l_ n+l
IfLir? =192 and ne N, then n=
X—> x—
1)4 2)5 3)3 4)2
200
(Zx"]—zoo
Lim~=—— =
x—1 x_l
1)5050  2)21000 3)2010 4)20100
1+x) —(1-x)’
Lm0
=0 (1+x) —(1-x)
1)1 2 1 3 2 4 3
) )5 )3 )3
. A8+x-2
Lim———=
x—0 X
N R S T |
) 10 ) 11 ) 12 ) 9
. A+ x=3l-x
Li =
x—0 X
1)5 2) = 3)0 4)1
2_
Li Vli+x+x 1:
x—0 X
1
1)1 2) = 3)3 40
X
Lim
04— x - \/4+x
1
1)-2 2)5 3)2 40
Limx—+1_
x—>-1 /x2+3_2
1)-2 2) = 3)2 40

43.

44,

45.

46.

47.

48.

49.

50.

51.

Lim
x—>4 X — 4
5 ) 6 )
2
) X
Lim———=
x—0 1_3/1+x2
1)1 2) = 3)-3
. fx-1
Lim =
x—1 \/;_1
1 l 2 2 3)0
S R
L FAx-3242
x—>2 x3\/_ 8\/_
L2 A
) 7 ) 7 ) 7
A2+ x—-Y2—x
Lim - =
x>0 sin Ax
5
1)1 2){/5 3)%
) §/1+sinx—i/l—sinx
Lim =
x—0 X
2
1)0 2)1 3)5
) \/1+Tanx—\/1—Tanx
Lim - =
x—0 Sin x
)0 2)1 3)2
.~ Jl+sinx+sin®x—1
Lim =
x—0 X
)0 2)1 3)2
. N4+x—:/8+3x
Lim =
x—0 X
1 —l 2) < 3)-3
e

4__

4)2

Do | W

4)

1
4)5

1
4)5

4)0
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52.

53.

54.

55.

56.

57.

38.

59.

1
1) 1+$

3) —l—i-L

V2

. sin3xtan4x
Lim—————=
=0 xsinSx

5
1 2) 5

sin2x.sin3x
3xTandx

x—0

N2 o2
) 3 ) 2
Lim sinSx —sin3x _

x—0 X

12 2)1

. l—cosax
Lim———— =
x>0 xsin3x

2) @
3

D g

. l—cosmx
Lim———=
x>0 ]1—cosnx

D m? 2) n?

. xsin5x
Lim———=
-0 gin” 4x

1é 2i
)T D5

3)2

3~
)3

L

1
4)5

4) -

60.

61.

62.

63.

64.

65.

66.

67.

68.

o 3
1msm (x S)tan(x 5):

¥5 (x2 —25)(x—5)

3)0

1
1 )%

n
~ —x [secx
(2 )

Lim~———=
cosecx

Vi
x>
2

1 2)0 3) -1

. secx.tan(4x—7)
Lim =

T
x—=
4

sin (4x—7)

D3

2) 3) 2

1
V2
l1-sinx

Lil}l—zz
7 (7[—2x)

1

1
l)g 2)1

3)2

. secdx—sec2x
Lim————————— =
x>0 gec3x—secx

1 é 2 2 3 l
) 2 ) 3 ) 3
Lim sinx—sina _

x>a COSX —COSQ

1) Tana 2) sina  3) cote

. 1—cosx
Lim———=
=0 xlog(1+x)

1 2)0

. tanx-—sinx
Lim—————=
x—0 X

3 &
)3

1
1 2) 5

4)-6

a L
)7Z

1
)3

4)0

4)

4) —cota

1
4)5

o1
)3
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69.

70.

71.

72.

73.

74.

75.

76.

77.

cosax—cosbx

Lip SR
1)0 2)1
a2_b2 b2_a2
3 4
) 2 ) 2
Limtanx _
x—0 X
Ho 2)1 3) 180 4
Liml—cozs2x _
x—0 X
1)0 2)1
2 2
180 1180
Lim COS X _
T2 = —=x|sinx
3-)
1o 2) 1 3)-1 4) <
Liml—smx:
T XCOSX
2
1)0 2)1 3)2 4)4
3
Liml—c?os X _
x>0 xsin2x
N B B |
)3 )3 )Z )3
Lim(cos x +cos 2x —cos3x) =
X—>E
1)1 2)0 3)-1 4)3
) (7 (7
sinxsin| —+x |sin| ——x
sinzsin( T sin £
Lim =
x—0 X
1 3 2 l 3 i 4H0
)7 )7 )3 )
ax _ _px
Lim— ¢ e. =
0 ginx —sin fx
1o 2 l 3 l 41
) )3 )3 )

78.

79.

80.

81.

82.

83.

84.

85.

86.

1 2) e

Lir;q(secx—tanx) =

x>
2

O 2 2
) )~
Lim cosecx—cotx _
ot X
2
D1 2 i
) ) 10
ipcoseer——
Lim| cosecx—— | =
x—0 X
1)1 2)0

Lim( .1 ! j:
-0 \sinx Tanx

1
1)0 2) 5

. (
LH;?(E_X)Tanx=

x>
2

1
1 2) 5

x—1

Lim(l—x)Tan(%j

1)z 2) 2

T

)~ 2)5

Lim(2xtanx— il j

N COSX
2

1)1 2 l

) )5

7[]2

) T .
Limxcos| — |sin| —
x> (ij (Sx

1
3) — 40
3 1
); 4)
1
3)5 4)
1
3)5 4)2
3 l 4) -1
39
1
3)-1 4)—5
Vi 2
3)5 4);
Vs V4
3)§ 4)2
3)-1 4) -2

| —
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87. Limtanx = . \/;—\/cos’lx_

x~>% 97 Lln’ll
xX—>— +1
N1 2)0 "
3) = 4) doesn’t exist NG Jor N
.3 2 ) cosx—sinx
g8 LimSD a?ct4an bx _ Lin . =
0 xsin®ex 98. 3 (4—xj(cosx+sinx)
AN &N N 1. 1)2 2)1 3)0 4)3
) DT D A ) ) ) )
) . 1-cos2x)sin5x
. 3sinx—sin3x 99. Lim( =
89. infng: x>0 x? sin3x
- - 10 3 6
1)4 2) -4 3)8 4)-8 53 48 56
3 10 5
. 3tanx—tan3x
90. Lim—————= 3
150 2x _ cos(2x )—1
100. leT:
L 23 3)4 4) -4 0 s
SR D) )- a0 o
. asinax—>bsinbx ) 16 ) 16 ) 32 ) 32
9]1. Lim =
x>0 tan ax — tan bx Limxtan2x—2xtanx_
Daop® 2)0 Na+b  Ha-b |10 0 (1_cosx)
i 3sinx’ —sin3x° 1 1
92. Lim = = 12 2)-2 3) 3 4) 5
10 2)1 . .
) sin2x xsinx
3 3 102. Llfg{ t— j=
3) (Lj " 4(Lj x> 3x sin x
180 180 5 4 )
_sinhx by 2l V3 Y3
93. Lim =
x—0 X . 2
‘ sm(ﬂcos x)
1)0 2)3 3)2 4)1 103. Lim————=
X—> x
. osin'x—Tan'x
L = T -7
A h-r Dz 5 Dy
1 _
1)2 2)1 3) -1 4 5 Lim S2XTCOSY
104. *3 ”_xj
. Tan'ax 2
95. Lim =
x—0 X _1 1
N , 3 l \ 2 1) 7 2) 5 3)2 4) -2
) ) a )a )a -y
105 Limsm(x ) ( = rades)
. sin'ax—sin” bx R £=8&
96. Lim =
x—0 X
R l . T
1)0 2)1 3a-b Ha+b D 180 2) 90 3) 100 4 200
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3sin (xg ) —sin (3xg) ~ (n+2)+(n+1)
: _ Lim ~— L\ "
106. ];H(}l g - 6. =% (n+2)!—(n+1)!
1 (if 2 4( ]3 1.1 )t 3.0 4t
) 200 ) 200 ' 2 "2 3
3 R 4 Lim 1+2+3+..n n
) 200 )100 07 e\ a2 )~
Sin
lo7. Lim ( Z(m,neN)=0 If 1.1 2.l 3.-l 4.l
a0 (sinx) 2 2 3
Dm>n 2)m=n 3)n>m 4)Always Lim (x+1D)"° +(x+2)" " +....+ (x +100)"
sin x 118. x>0 011070 =
108. L == 10 2100 31000 4l
1 2)-1 3)0 4)doesn’t exist i e
sinx—x N9 M e 1 w1 =
109. Lim———=
x—0 X
1 1 1
. 1 5 -1 ; 1 4 -1 1.1 2.5 3.§ 4.2
)3 D3 ds g
i AJcosx —3/cos x B 120. \/x - \/x +1
110. < 1M sin? x - _’°° \/x +1-— \/x +1
. . . . 1.1 2.-1 3.0 4. o
D3 2)_5 Y Y1 oy L H3HS ok @noD)
Lim 1424344+ . oo 2444+ 6+....+2n
L 52 2 = 1.0 2.1 3. -1 4.5
1 ] 23n
— _ 122. Lim =
1.0 2.5 3.0 4.-1 W 3
L 2 3
112, Lim = 1.0 2.1 3. 4.
2T 3 2
1.1 2 l 3.-1 4. 0 123 Lim M —
. 2 .= . * n—>o® 3n—l+2n—2
i 5
_2n 1 . L= . .
13, L —— = 1.4 2.5 3.9 4.8
2" +1
124, Lim P+2°+3°+..4n°
1.1 2.% 3.-1 4.0 - 2% 2 +3n” +4n+1
114 Lim — 2% _ "3 6 10 12
© o (n+1)-n!
1.1 212 3-1 4.0 lps, Lim LPEFItetn
" 50 (n+2).(2n+3)
L (n+2)+(n+1)
m  ———— =
15 (ne3) L 2.4 3.0 4 2
1.1 2.1/2 3.0 42 4 5
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126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

1.1 2.-1 3.0 4 l
. o . . 2
Lim X +sin X _
Y% X 4+ COS X
1.1 2.-1 3 l 4.0
. P . 3 .
. a*—a"
For a>1 then Lim ————=
a“+a
1.1 2 l 3 l 4 i
' 2 3 15
<2
Ix—sm X .
If f(x)=4|— then fi’?o f(x)=
X +Cos X

1 l 2.-1 3.0 4.1
'2 = . .
Lim X7108%
o y+logx
1.1 2.-1 3.0 4.2
Lim ]X[ =
X—>00 logx
1.0 2.-1
3. © 4. Does not exist
Li 12x*+3x+11

1 ———

e 32 Tx 48

1.1 2.0

) x+1Y) 2x+3
Lim =
oo\ x+2 \3x+4

2.0

2
'3

X

Lim ————_—
=0 \J4x?+1-1

1.1 2.-1

Li n’—-100n° +1
m - —
"% 100n* +15n

1.0 2l
. -5

3i 4.4
3 )

3 ‘2
R
3 "2
3. © 4. o

136, Lim YD +2n-1 _
e n+2
1.0 22 3.-1 4.1
1 1 1
I+ -+ -+
2 4 2
137. Lim 1 1 =
R B e O
3 9 3"
1 4 2i 3 1 4.0
: 3 ! > .
Li .t 1
m | ——T ——T... =
B8 12723 7 (a-1n
1.1 2.-1 3l 4.0
. = -2 .
Li 1 + 1 +.t !
m | —— T T... =
B39 13735 (2n-1)2n+1)
1.1 2l 3 ! 4 1
. > 3 2
. 8x|+3X
140 B gx|-2x =
1
1. 11 2.8 3.0 4.~
8
4
141, Lim _N3FAT
14243440
1
Lafe 2.7 3.4 4.1
1 2x
142. Lim [1——j =
X—>0 X
1 L 2. 3 3L 4. .2
. e - € .ez -C
143, Lim (Lj =
e \n+l
1
1.1 2.-— 3.~ 4.1+e
e e
2x-1
x+1
Lim =
144, M[X_zj
1 ez 2. e6 3 e_s 4. e—6
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3x —4 . 155. Lt xcoslsini—
145, le( . j - Caow U 8X . BX
e 3x+2
T T T
1. 672/3 2. e3/2 3'62/3 4.e 1. 2. E 3. g 4. Z
() Q+x)*4+x)’
146. XL_ZIZ (XZ _lj = 156. xé)oo|: (2 x)45 equals to
1 1)-1 2)1 3)16 4)32
1 c 2. — 3'62 4 e_z
e X"
157. Lt — =0 for
2 x+7 x>0 @
147. Lim (1+ j = 1)n=0only
X
2) nisany whole number
le 7 é 3.2 4. o2 3)n=2only 4) novalueofn
2 158. Lt 5" Sin(%}
148, Lim (1+—] - x>\
’ y 1)1 2)a 3)w  4)notdefined
1. er 2 e—2x 3.ex 4 e_x ¥ — 3 x
. 159. Ltw( Zj is equal to
149, Lim 2x(\/x2+1—X)= TEANES
! e 2) ¢! 3) e 4) ¢
1.1 2. = 3.0 4. -1
2 160. Lim(\/szrl—\/xz—l):
150. fi’?lx3/2(Jx3+1—Jx3—1)= 1)0 )1 3)2 4)-1
. 1
1. -1 2.0 31 4.1 161. Limx Cos— =
2 X
Is1. i (\/x2—2x—1—\/x2—7X+3)= 1.1 2.-1 3.% 4.0
1 2 2 2 3 ! 4.0 X
"2 "5 "5 ' 162. Lim
¥ \/ax +b— \/cx +d
Li 2 2 _ 2 2\
152. xi”g (\/x +ax+a N )— 1 1
a a D Ja+e 2 Je—a
1.0 2. = 3.-% 4. a
1 2 n 3) \/Z—\/; 4 a—c
153. Lt 1—n2+1—n2+ ............... +1_n2 =
o l63 \/x 1+\/x +2+\/x
! 1 T xow \/x +1+\/x +1- \/x +4
1.1 2. 3. - 4.2
3 2 13 2)-3 3)1/3 4)-1/3
154. Lim { \/x2+a2 —x/x4+a4 }: 164. a,b,c,d are +ve real numbers
1 c+dn
a Lim |1+ =
1. a2 2 2a2 3 7 4 _a2 n—w l: a+bn:|
1) ¢ 2) it 3) e 4) ¢ e
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— 2 _ 1.2 [ _ [ . 1
165. f0=x g(a)=b, f'(a) = ng'(a) and 176, LI (sin x-+ cosx). =
. [ S(x)—a 1
® (a)#0 then L‘E{W 1. -e 2. ¢ 3.e 4.;
1
b nb a na 177. ];i”g (1+sin x);=
D a 2) a 3)b 4) b .
. 2 3 —
166. Lirp—Slrl(ml,()s2 Y b B ety
X—> X . 2
178 Lim 1+3t 2 Cot"x —
-7 2=z Nk 41 e (1+3tan"x)
l.e 2.0% 3. & 4.1
. log"™
L — /| cosec’x
S T 179. Lim (14 25in® x ™" =
1) log> 2)0 3)1 4) log® l.e 2.¢ 3. ¢ 4.1
. xF-5t 180. Lim (1%]=
168. If Llrgl =500, then the positive integral Tl X
X | 2 3
value ofk is L 2. .3 3. .2 4.e
1) 3 2) 4 3) 5 4) 6 181 x£6+ (Sinx)tanx —
169. le{cos(ij} = l.e 2. eZ 3. -1 4.1
n 1 82 L[ﬂ_ (Tanx)lan 2x
1 A
1 2) — 3) 1 4)2
) D) ) 1 1
X l.e 2. ; 3.e—2 4. 2
170. L7 (14 2x)° - 1
3 2 183. ijl (1—x2)log(Tx):
1.g2 2. 2 3. .3 4. g2 | |
, 1 le 2. — 3.—% 4, g2
171. f%’ (1-3x)> = e e
3 s = y 184 K (1-xf =
bes e 3o e l.e 2. -¢ 3.1 4.0
172, Lim (14+3cosx)™™ = 2\
R . [1+5x
2 185 The value of Lim > =
=0 | 14+3x
1. ez 2 e3 3'672 4 673
. 1) e 2) & 3)1/e 4H0
173, Lim (1 _4tan x)** =
le 2. e4 3. e_l 4. 6_4 x2 Sln(lj —X
o 6. S0 |
174. ﬁi”f:(z—x)m“(ﬂ Sasl B B
1 2 2
1. 2. 3.-,n Ao Do 2)1 -1 42
. . Lim2 " sin(2") =
175, Lim (14 o) = 187. %% 2
1)1 2)0
l.e 2. é 3 e 4.0 3)2 4) does not exist
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188.

189.

190.

191.

192.

193.

194.

195.

196.

197.

} . (d
Lime*sin| — |=
X—0 ex

)0 2)d

3)2 4) does not exist

Lim(zn)*" =

)0 2)1 3)2 4)3

n 1/n

Lim(e—j =
n—>0 V4

)0 2)1 3)¢e? 4)e
(14243 +.....+nterms) (> +2° +......nterms)

Lim s =
n0 n(I’ +2° +.....+ nterms)

1 3 2 2 3)1 4)0
)3 )3 ) )
x—0 | X |

1o 2)—1

31 4) does not exist

Lim(1+sin (ED =
n—>0 n

I)e 2)e* 3)ac 4) ae

Lim2—% -

xX—a |x—a|
)0 2)1
3)-1 4) does not exist
20 3

Lim (2+x) (4; X) _

X—>0 (2_x)

-1 2)1 3)16 4)32

L 1

Lirén(lﬂ)l —(l—x)1 _

(+x)" —(1=x)"

1 ) R L

) ) R )
) xtan2x

The function f(x)= —— - forx #0,

sin 3x.sin 5x

=k for x=0, is continuos at x=0, then f(0)

2,2 22
13 17 T 11 15

198.

199.

200.

201.

202.

203.

204.

205.

206.

1—cosax . .
If f(x)=7————— forx % 0,is continuous at x=0
1—cosbx
then f(0) =
a> a a a 2
1. £y 2. = 3. b 4. el
The function f(x)=[x]atx=35, is

1.Left continuous 2. Right continuous
3.continuous

4.cannot be determined

The discontinuous points of f(x)= m are

1.0,+2 21,42 3.0,+1 4.0,+3

!
The function defined by f(x) =X-Slf1; forx -0

=0 forx=0is............ atx=0
2. right continuous
4. can not be determined

1. continuous
3. left continuous

5
The function £(y) = (1 4 x)» forx=0, =e’ for

1. continuous 2. right continuous
3. left continuous 4. cannot be determined
The value of f(0) so that the function

2x—sin”' x | , .
f(x)=———— iscontinuous atx =0, is

2x+tan"' x

1.2 L 3.2
.2

Ifthe function f(x) = o
X

forx 20

=] for x=0 is continuous at x =0 thena=

1 1
1. 1 2.0 3-i2 4-i3

e* —cosx

If the function f(x) = ————forx # 01s
X

continuous at x=0 then f(0) =

1 ! 2 3 3.2 4 1

)2 2 ' "3

1

If the function f(x)=(1+3x)} for x #0 is

continuous at x=0 then f(0)=

1
13 2_ 3.32 4'63
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207.

208.

209.

210.

211.

212.

213.

214.

215.

The interval on which f(x)=,/1 — 2 iscontinuous
n

1.(0,0) 2.(1,0) 4.(-0,-1)

log(+ax)—log(—bx)
» for

3[-1,1]

Ifthe function f(x)=

x # 0 is continuous at x=0 then f{0)=

l.a-b 2.atb

3.logat+logb 4.loga-logb

A point of discontinuity of f(x)~=tanx is

2.x=Z 3.x= z 4. x=Z

1.x=0 4 3 )

) l1+sinx—cosx
The function f(x) = I isnot

—sinx—cosx

defined at x=0. The value of {(0) so that f(x) is
continuous at x=0 is
1.1 2. -1

3.0 4.2

cosx—sinx

The function f(x) = 03 Ox

isnot defined

at x = % . The value of ./ (%j so that f(x) is

. T .
continuous at x = Z 1S

1
1.\5

1
The value of f(0) for f(x) = (1+ tan> /x )2+ SO

that f(x) is continuous everywhere is

4.1

2.2 3. _2

1 1
l.e 2.5 3.e? 4.0
x+2

If the function f(x) ZW for x 2 =A for
x =2 is continuous at x =2, then A=
1.2 2.1/2 3.1/4 4.0
Iff(x)={ 3%, <  iscontinuousatx=
I thenais (a>0)
1.1 2.2 3.-1 4.-2
The value of f{0) for the function f(x)

2—x+4 . ) )
=——— is continuous at x =0 1s

sin 2x
'3 2 8 72

216.

217.

218.

219.

220.

221.

222.

223.

The value of {0) for the function f(x) =

X —X

so that it is continuous everywhere is
X

1.1 2 3.2 4.0

1

2
cCOS X . xz0

i/ (x)={ (08 D) I

continuousat x = 0 then k=

1.1 2.0 3.-1

and if f(x) is

4. ¢

' - (oosx—l)(oosx—e")
The integer x for which Llron .

is a finite non-zero number is

1.1 2l 3l
. ‘7 = S

P = Yy g
X

_ 2x+1
Cox=2
[-1,1]thenp =

) 1
"2

0< x < 1iscontinuous in the interval

1
1. -1 3. 7 4.1
Atx=0if f(x) = (1+x)“°*is continuous then f{0)=
1.0 2.1 3.¢ 4. ¢!

(" —1).sin kx
2

Let f(x)= Jforx = 0=4, forx=0

is continuous at x =0 thenk =

.41 2.42 3.0 4. 43

' sin3(x - p)
If the function defined by f(x)= sin2(x— p)

for X # p is continuous at x =p then f(p) =

1 3 2g 3.6 4l
= 3 . v
3x+4tanx
Letf(x)= ———,forx 20 =7, forx=0
then f(x) is

1. continuous atx =0
2.not continuous atx =0
3.notdetermined atx =0

4. Lt f(x)=8
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224.

225.

226.

227.

228.

229.

230.

I

The function f(x) = — atx=01is

X
1. left continuous
3. continuous

A point of discontinuity of f(x) =[x]is

2. right continuous
4 Discontinuous

1 1
1) E 2) E 3)1 4)2/3
5 when 0O<x<l
The function J@) =8 when 1<x<2
15 when 2<x<3
discontinuous
atx=1,2 2)at x=4
3)atx=0 4)atx=3
1—oosdx
—  if x<0
2
Ifthe function f()=< a if x=0 1s
\/;C if x>0
J16+/x—4
continuous atx =0thena=
1
1)8 2) g 3)-8 40

The value of f(0) so that the function f(x)=

log(l + xj - log(l - xj
a b (x # 0) is continuous

X
at x=01s
{ a+b 5 a-b 3 ab ab
) ab ) ab ) a+b ) a—-b
10 5x—4 0<x<1
X)= :
If 4 13 1< x<2 andif
f(x) is continuous in the intervel (0,2) then b=
13
1)-1 2)0 3)1 4) ?
kCosx T
7=2x" x;&j
Ifthe function f (x) B T
3 at x:E

1S continuous at x = % thenk =

12 2)4 3)6 4)8

231.

232.

233.

234.

235.

236.

237.

238.

239.

Let f(x)=3x-4 for 0 <x<2
=2x+A for 2<x<3

If f(x) is continuous at x =2, then A is

1) -1 2)0 3)-2 4)2
: |x-3 :
The funcion f(x)= .3 atx=3, 1s
1.Left continuous 2.Right continuous
3.continuous 4. discontinuous
] sin 2x.sin 3x
The function f(x)= — 2 for x £ 0,
f(0)=6atx=0, is
1. continuous 2.discontinuous
3. left continuous 4. right continuous
) cos3x—cos4x
The function f(x)=—————=— forx £0,
xsin2x
f(0)= ! =0, i
0)= 4 at x=0, 1s
1.Continuous 2.discontinuous
3. left continuous 4. right continuous
] 3sin x —sin3x
The function f(x)= -5 forx £0,
f(0)=1 atx =0, is
1.Continuous 2.discontinuous
3. left continuous 4. right continuous
1—cosax ) )
If f(x)=———-— forx =« 0,is continuous at x=0
1—cosbx
then f{(0) =
1< 2. %
"2 NS
2
a a
3. b 4. el
x +8
If f(X):m, x = -2 and f(—2) =k is
continuous atx =—2 thenk =
1) 1/4 2)3/20 3)3/5 4)4/5
f(x) =[x] is continuous
DR 2) Z 3) N 4HR-Z
el/x2
J)=—7 iae 0 f(0)=1, then fatx =0
e - —
1) discontinuous 2) left continuous
3) right continuous 4)both 2 and 3
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sin x

240. f(x)= J{3—10g( .

247. f(x) =[x]t[x—1]is
ﬂ 2 tobe 1) continuous atx =0, 1

2) continuous at x =0 only
continuous at x =0, then f(0) =

10 2)2 3)-2 4)3
241. A function f(x)is defined as

3) continuous at x = 1 only
4) discontinuous at x =0, 1

1

ax-b  x<I 248. J‘(X)=P+ql $>Lg>Lr#0 foy=1is
)=y 3x  l<x<2 is continuous at x rst
bx*-a x>2 left continuous at x =0 then
1,2 then Dp=0  2)p=r 3)p=q 4 p*q
Ya=5b=2 2)a=6,b=3 249. The set of points of discontinuity of the
3)a=7,b=4 4)a=8,b=5 1
)a s )a s f(x)zz—
X +x+1
(1+ | sin x )= —%<x<0 1) ¢ 2)R 3){0} 4R
2
f(x)= b x=0 . . . X
242 If tanix s 250. Set of points of discontinuity of x|
tan3x e
e O<x<— 1){0}  2)R 3)R* 47
continuous at x =0 then sinx if < %
) a=e"?b=2/3 2)a=2/3,b=¢""
3a=1/3b=e" 4 a=e"b=e" f)=qasinx+b if ~Z<x<
’ ’ 251. 2 2 and
1/x ~1/x T
243, If f (X):)C(;T:W), x # 0 is continuous at cosx if =
x =0, then f(0) = f(x) is continuous at every where then (a,b) =
D1 2)2 3)0 4)3 DA, 2L 3)A,-1) 4)(1-1)

=1 if x>2 252. Letf’(x) be continuous at x =0 and £(0) =4,

= ] = 2/ (x)=3/(2x)+ f(4x)
24, S ke if x=2 4 continuous at then Lim 2 =
X’ -1 if x<2 ‘ *
)11 2)2 3)12 4)10
=2thenk =
e ne , , 2x—4f'(x)
1)1 2)2 3)3 4)4 253. Iff’(2)=2,f’(2)=1 then ]TCE?T =
x‘+f—16f+20(x¢2) 1)4 2)0 3)2 4) o
/= -2 fx=2 .
245 " if x22  f(x)is sin(2x) x sin(x?)
254 Lim +— 3 =
T 3x sm(x )
continuous at x =2 then
k=3 2)k=5 5 4 2
1) = 2)1 3) ¢ 4) -
k=7 4Hk=9 )3 ) )3 )3
246. f(x)=|[x|+[x—1|is continuous at ~ n'sin? ( n g)
1)0 only 2)0,1 only 255. Lim—"o—, 0<k<l
3) every where 4) no where D oo 2)1 3)0 4)2
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KEY 161)4  162)3  163)1  164)3

1 2)2 3)3 41 1652  166)2  167)4  168)2
5)1 6) 4 71 8)2 169)3 17003  171)1  172)2
9) 1 10) 1 11) 1 12)3 173)4 1742 1751  176)3
13)2 14) 4 15)2 16) 1 177)1  178)3  179)2 1801
17) 1 18) 4 19) 1 20) 1 181)4  182)2  183)1  184)3
21) 1 22)1 23) 1 24)2 185)3  186)1  187)2  188)2
25)3 26) 1 27)2 28)2 189)2  190)4  191)3  192)4
29) 3 30) 2 31) 1 32)2 193)2  194)4  195)] 196)3
33)4 34)3 35)2 36) 4 1974 198)4  199)2  200)3
37) 3 38)3 39)2 40) 2 201)1  202)1  203)2  204)1
411 42) 1 43) 4 44)3 205)2  206)4  207)3  208)2
45)2 46) 3 47) 4 48)3 209)4  210)1  211)2  212)3
49)2 50)4 51)4 52)2 213)2  214)1 2153 216)3
53) 1 54 4 55)4 56) 1 217)1  218)3  219)2  220)3
57)3 58) 4 59)3 60) 3 221)2  222)1  223)1  224)4
61) 1 62) 1 63) 4 64) 2 225)3  226)1  227)1 2281
65) 1 66) 4 67) 4 68) 2 229)1  230)3  231)3  232)4
69) 3 70) 3 71) 4 72)2 233)1  234)1  235)2  236)4
73) 1 74) 3 75) 3 76) 1 237)2  238)4  239)4  240)3
77) 4 78) 1 79) 1 80) 1 241)1  242)2  243)3  244)3
81)2 82) 1 83) 1 84) 4 245)3  246)3  247)4  248)2
85) 3 86) 4 87) 4 88) 1 249)1  250)1  251)2  252)3
89) 1 90) 4 91)3 92) 4 253)1  254)4  255)3

93) 4 94) 4 95)2 96) 3

97)2 98) 2 99) 1 100) 4 HINTS

101) 2 102) 1 103)2 104)2 | 19. UseL-Hospital rule
105)4  106)2  107)3  108)4

109) 4 110)4 111)2 112) 1 46. Ltzﬁ
x=2 x — )72

113) 4 114) 4 115)3 116) 1

117)3 118)2 119) 4 120) 1

11/2 11/2
x '°=2

48. UseL - Hospital rule

2

121)2 122) 1 123)3 124)2 2sin? @ a4
125) 1 126) 2 127)1 1281 |57 2 __ 4
x>0 xsin3x 3

12904 130)1  131)1  132)4

133) 1 134) 4 135) 3 136) 4 68. Take tanx common from the Nr.

137) 1 138) 1 139)2 140) 1 et [e —1]

141)3 142) 3 143)3 144) 2 7. Eom

145) 1 146) 3 147) 3 148) 1

1491 15004 15)1 152)2 x1°[(1+1)‘°+(1+2)1°+ ........ . (1+100)1°}
153)2 154) 3 155)3 156)1 | ;¢ Lt lox " ol
157)2 158) 2 159) 3 160) 1 x [”W]
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137.

144.

196.
228.

243.

252.
253.

Lt f(x)=1 and Lt g(x) = then

Le () =0
Use L.Hospital rule
Use L - Hospital rule
1

Lte *=0

x—0
Use L - Hospital rule
Use L - Hospital rule

LEVEI-1I

It \/a+2x—\/§_
=0 Bayx —24/x

2 1

2
NG 2)_% WG]

1+ x)" —1-3x
Lt 5 -
=0 (14 x) —1-2x

1 2)3

3)5 4)-2
x> —4

Lt =
=2 \Jx 42 —3x -2

1 1
1)8 2)§ 3)§

I’ VI+x —v1+x B
20 J1-x? —1-x

11 2)-1
Lt ! — 3 =
o1-x 1-x°

2) -1

4)-8

3)0 4)2

1
1)1 4)—5

x'—x
Lt —— —
1 ]—x+logx

-2

DS -l 3)-2 4) —

10.

11.

12.

13.

14.

15.

0" 2.6 +4"
sin? x

1) (log%j 2)(log§j
3 2
3)(log5j 4).('09 5)

Lt

x—0

Lim27x -9% -3 +1
x>0 \/E—\/1+cosx
1)0 2) 8,/2 (log3)?
3) 8 (log3)? 4) 1
Lt x4+2x3+3x2+5x—2 _
x—-2 X +3x4 +2x° +3x2 +7x+2
o 2) 1 3)-1 4)-5
Lt f(x)=4 Lt 715y)=
If s then y51/3
1 4
1)1 2) 3 3) 3 4)4
2
x“=Tx+12
L
1)1 2)0
3)2 4) does not exists
e’ +10g(1_xj
e
xl—{o tanx —x -
1)1/3 2)-1/2 3)2 4)1
1, Sin2x+28in’x —2Sinx _
0 Cosx — Cos’x
2
o 2) 1 3) 3 4)4
It 3sin X —sin 3x B
0 x tan® 2x
)0 )1 3)2 4)4
Lt x—cos(sin”' x)
% 1-tan(sin'x)
1 1
1) ) 2) 2 3) ﬁ 41
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16.

17.

18.

19.

20.

21.

22.

23.

24.

3
sinx—x+—
Lt0 =
x— x5
25.
L S N R
)140 )5 ) 60 ) 120
Secx—1
P
=0 x”(Secx +1)
1 l 2 l 3)2 4H0
)8 )4 ) ) 26.
It mSinmx—nSinnx_
=0 tanmx+tannx
I)m-n 2)m+n 3) m? —n? 4)0
It 1+cos7rx: 27.
=1 tan? wx
N1 2 l 3 l 4) -1
) R )-
Lt \/E—Cosx—Sinx 28.
e (4x—7z)2 a
D——= 21 3L p
Moz P 3 Ve )8
It tan4x—sin4x:
x—0 x6
1)2 2 l 3 % 4 E
) Vo 33 )5
. x(1=+1-x%) 29.
=0 J1—x* (sin" x)*
1
11 2) -1 3)5 40
8 x2 2 2 2
Lt —|1-€08———C0$—+€0S——.COS— |=
x>0 x 2 4 2 4
30.
1 L 2 i 3 i 4)1
)16 ) 15 )32 )
sin| x]
If f(x)=W, [x] =0 =0 if [x] = 0 then
ltof(x) _ 31.
1o 2) sin 1
31 4) does not exist

ISinzx dx

—0 =

)cL—>tO x3
R N S
S R b
It \/;— cos_lx_
o] Vx+1
1 L 2 3 1 4 2
)z P22 Y2 Y&
It \/Ecosx—l
% cotx—1

1 1 R
1)1 2) ) 3) \/5 4) 2\/5

Let  and S be the roots of ax? + bx + ¢ =0,

2
1—cos(ax” +bx+c)
then Lt =

x>a (x —a)?
a’(a-p)’ a’
D= ) 2a-pY
a’ a’
3) 7 o 4~ v
Y (a—p) ) "2a-py
tan x
F(x) = —— Lt f(x)=a
If m > x—>(7r/2) and
Lt f(x)=b
x—)(ﬂ/2)+ (x) then
l)a=Db 2)a=1+b
3)a+b=0 4) a+b=2
/%(l—cosx)
Lt ==
X—>0
1)1 2)-1
3)0 4) does not exist
l—cost3 _
x=0 2 tan® 3xsin® 4x
D= 2~  HL 4
) 72 ) 48 ) 24 )
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1
32, L @n+Dt-(m-Dt A
Cn+)* +(n-1)* Al ST T
15 17 1
D17 D15 3)0 4) o0 1)ab 2) b 3) a4 ab
1
I !\/n2+1+n! 42.  H (cos x )sine =
3 e T 1)1 2) -1 3)0 4)3
1 1 43, Ifa= It (\/x+\/x—\/;) and
1)1 2)5 3)5 4)4 x>
2 3n+1 3 51’1+1 b= Zl (x_ Vx+x2 ) thel’l
34, Lt 22 7 o
e 23" +3.5" lat+tb=1 2)a+b=0
) 3)a=b 4)a+b=2
15 2) = 3)-5 4)0 4-Tx
5 =~ Lt =
44. Iff(x) i d’ L f(x)=1and
P+2°+3 +...+n’
35, H 500 +6 Xl; £ J(x)=m the quadratic equation having
1 1 2 1 3 1 4 L rootsaslandiis
36. L x[log(x+a)logx]= Dx*-1=0 Dx*+1=0
1
1 33 4 X -1=0
1)e? 2)e 3)a 4)g z
L — L (1Y)
37. x_)l;o (COS X+1—COS\/;)= X .S ; +Xx
45. It . =
1 Xm0 l+|x|
D1 2)-1 3)5 4)0
1)0 2) 1
34/x +5sin® x—10.log x 3) -1 4) does not exist
Lt = 1 1
3B 5.\/;+7cos2 x+100.log x 46. Lt x(a; _b?):
3 5 1 1)1 2)log a/b 3)log blc 4)0
1) 5 2) 3 3)15 4) T 2 )
X" +5x+3
1 T
39. Lto(cosx)?= xT+x+
1) et 2)¢e’ 3)¢e? 4) 24
-1 1 l
1§ Ryl 2 3 4) = n,on\" _
) 2\/e ) ) Ve ) Je 48. If 0<x<ythan nitoo(y + )
| 1)1 2) x 3y 4)e
40. Lt(Smxjx_a = (nj . [27zj
—a\ Sina 49. Lt ncos| — |sin| — | =
n—ow n 3]’1
1) ecosa 2) ecota 3) esina 4) etana 5
Vs
1) 3 2) 1 )z 4)0
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50.

51.

52.

53.

54.

55.

56.

57.

38.

1L1+221+33%...+n.n!

et (n+1)!
1) -1 2) 1 3) 12 4) 2
(4 -1’ _
ijo . X x2 B
s1n[ log| 1+ —
4 3
1)3 (log4)® 2)4 (log4)?
3) 12 (log 4)} 4)15 (log4)}
1
Lto(l + tan’ \/;);
1
I)e 2) 5
3) o2 4)0
1
x]ﬁg{tan(% +x)}; =
e 2)¢e? 3)e'! 4)e?
1 +3+6+....... +M
Lt 2 -
n—0 n
) 6 ) 3 ) 4 )
n(>+2°+3+...+n°)°
oo (1P 4+2° 43+ +0°)
L6 e
) 243 s ) 256 )
n+(-1)"
Lt — =
n—oon—(=1)"
1)0 2)-1 3) 1 4) %
n
P
Lt . n  _
nson "By " P,
1 2)-1 3)0 4) o
x+h )"
If xéfoo (ﬂ] =% thenh=
1) loge2  2)logig2 3) logoe  4)logy 10

59.

60.

61.

62.

63.

The value of f(0) so that the function

V1+x-31+x ) )
f(x)=—— becomes continuous is
X
equal to
1 1 2 1 3) 2 4 !
Yo vy 3 ) 3
1
Iff(x)=. 1  thenatx=0.f(x)is
3* +1
1)continuous 2)discontinuous
3)not determined 4) Lt f(x)=2

‘ I—sinx Vs
The function f(x)= m forx -

2

Vs
=k for x= 5 1s continu-

T
ous atx=—_

; then k is equal to
1
Dy 24 33 1
sin2x+asinx .
xito x— exists and finite thena =
1)2 2) 2 3 2 4 il
) ) - ) 3 ) 3
(x+bx2 )A —x” . x50
by’
f(x)= C . x=0
Sin(a+1)x +sin x ’ -0
X

is continuous at x =0 then

-3 1
a=—,b=0,c=—
D 2 2

-3 1
a=——,b#0,c=—
2) 2 2
3) a:%,b;r&O,CZl

2

3 1
a=—,b#0,c=——
4 2 2
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64.

65.

66.

67.

68.

69.

70

71.

72.

(1+a’)+8e"”

im 2T

T (1) s - then
Da=1,b=(=3)" 2)a=1b=3"
3a=-1,b=(3)" 4)a=1,b=0

log(1+x+x°)+log(l—x+x°)

Lim
x50 SeCx —COoS X
1)1 2)—-1 3)0 4) o

) 1—+/sin2x
Lim———MM— =
x>t T—4x
1)-1/4 2)1/2
3)1/4 4) does not exist

- 2x 43w+ 53 _
Lim
e 3x—2+3ox—3

2 1 NE)

1) 5 2) 3 3) NE] 4) >

If « is a repeated root of ax* + bx +c = 0 then

tan(ax” + bx +¢) B

Lim >
X—>a (x-a)
l)a 2)b 3)c 40
Lima;_xa =—1then g =
x—a x —a
1)1 2)loga 3)-loga 4)2

2

X
11 /(0)=3 f( - 6f(4x2)+5f(7x2)
1) — 2 _L 3) — 4) —
) 36 ) 36 ) 34 ) 106

2
Lime +Ex+r:0’ then
x—1 x_l
E

1) p=E=r ) P=r=-=
3) 2P=2r=E 4) p=r=E

1

. x) |
If le{l +x+L)} = ¢’ then the value of

X—>0 X

the function f (x) may be

2

X
1) By 2) ¥ 3) 2x* 4)3x°

73

75

77

74.

76.

78.

79.

f(x)= min{x,xz}Vx € R. Then f'(x) is

1) discontinuous at 0
3) continuous on R

2) discontinuous at 1
4) continuous at 0, 1

sin3(x—p)

1/ ()= sin2(x—p)

»X # P is continuous at

x=p then f(p)=

2 3
1 2)0 ORI
it/ (x) :% and x ¢[0,1] then

s/ ()=/(2) _

x—2+ X —

T 1 4
7 D5 3 )0

If f (x) is differntiable function and where
S(1)=4.1(2)
tive of f at ¢ then
_ f(2+2n+R)-£(2)
Lim
=0 f(1+h=h)- £ (1)

=6 /" (c) means the deriva

1) does not exist 2)-3
3)3 4 i
) )3
1-cos(1-cosx)
Lim n =
x—0 X
1 l 2 l 3 l 41
) O bR )
. -
Lim sin”~ x+3x _
x50 (1. o1
Tanx+2sin| —sm™ x || 3—4sin”| —sin~ x
2 2
1)-1 2) 1 3)0 4)2
_ Ax+7-32x-3
Lim
X2 %/x+6 233x—5
N N A
) 23 ) 17 ) 23 ) 7
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80.

81.

82.

23.

21.

(2n—-1)(3n+5)

i =
e (n—=1)3n+1)3" +2")
1) 2 2) w 3)0 4)1
The value of P for which the function f(x)=
(4 -1)°
X X2 forx=+0
sin—.log| 1+ —
p 3
= 12(log4)*forx =0
1s continuous at x =0, is
1)4 2)2 3)3 4)1

The value of f(0) so that the function f(x)

_I-cos(l—cosx)

- is continuous everywhere is
1 1 1 1
l)g 2)5 3)2 4) 3
KEY
1)3 2)2 3)4 4)1 5)2
6)3 71 8)2 9)4 10)4
IH1  12)2 13)4 142 153
16)4 17)1 181 19)2 20)1
21)1  22)3  23)3 24)4 25)2
2601 27)2 28)1 293 30)4
301 32)1  33)4  34)3 353
36)3  37)4  38)1 39)4 40)2
41)4  42)2 43)2 44)1 45)2
46)2 47)1 483 491 50)1
51)3  52)3 53)2 54)1 551
56)3 57)3 58)1 59)1 60)2
61)1 62)2 63)2 641 651
66)4 67)1 68)1 69)1 70)1
712 72)3  73)3  74)4 75)2
76.3 77.1 78.2 79.1 80.3
81.1 82.1
HINTS
X2

Putiz*:a

Lt tan:x (1—Cgs4xj

x=>0 X X

24.

25.

28.

34.

66.

72.

Sin| x|

[x]

Lt

x—0+

=1.

T x—0-

Sin[ x] sinl
[x]

w(x)
| Trt0a st ssipts)
)

y(x

It 1- cos[a(x —-a)(x— ﬂ]
(x—a)’

and apply

X—>a

l-cosax _a’
x’ 2
Divide Nr. and Dr. by 5"

|sin x|

Lt

x—0 X

does not exists

Lt [1+x(1+k)] " =

X—>0

LEVEL-1III

n

Lt %Zr(r+2)(r+4)=

n—ow N p=]

3 1 1
1) " 2)0 3) 3 4) "
ex3 —l—x3
I % =
x—0 sin”(2x)
1 2 1
1) 38 2) o7 3) I3 4) s
o
Lt log [] 5 |=
-1 5
n—»o0 r=1
1) logp5  2) logse 3)0 4) 2log, 5
) 7 29 133 5" +2"
Lim — Attt - =
o | 10 107 10 10
1 E 22 3) — 4 l
T2 ) )5
1/x
1+x —e
Lt () 7 e )x =
x—0
1)1 2)e/2 3)—e/2 4)2/e
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10.

I1.

12.

13.

1 9
Suppose f(n+1) = E{f(n) + %}n

f(n)>0,Vne N, then nil;o(f(")):

1) 51 2) 571 33

1 1 1
D x 2) I+x 3) l-x
B ; _ 4+3ay
Ifa =1and 9n+l “312aq, , then ;
10 2)-2 3) V2
2x+1
2
¥ +2x-1 |2x-1
x—ool\ 2x7 =3x-2
1 1 1
1) 5 2) > 3 e 2
)
sin| —
Lt —27’1:
”_>°°sin{ b ]
2n+1
a 2a
1) ETA 2) 5 3)1
log x| cosx
sec| —
[z
x—0 logsecxcos(%)
1) 14 2) 15 3)16
1—(sinx)Sinx
Lt —2:
7 cosTx
Xo>—
2
1
1)2 2) 1 3) 5
The set of points of discontinuity of
F0= Lt (25inx)2n
%) = .
a0 3" —(2cosx)2n 15

eN. If

1
x—1

4)

Lt an=

—>0

4) -2

4

4)0

417

14.

15.

16.

17.

18.

19.

20.

1) {nz/neZ}

mzi;r/
3) neZ

1

{x—l+sinx}x ~
X

2)0

Lt

x—0
1)1

It x sin(sin x) _

X—>0

1

l1—cosx

2)2

2)

4)

3 a0

3) 4 4)0

If[x] denotes the greatest integer less than or

equal to x then

1) 5 2) 3 3)E 4)0
Lim [x]+[2x]42—....+[nx] _

X—>00 n

1)x/2 2)x/3

3)x 4)0

tan [—71'2 } xz —tan [—71'2 } x2

Lt 5

x—=0 sin” x

greatest integer function

1) tan10-10
3) tan10

. cos2—cosx
Lim—————— =
x——1

x’—|x|
1)2sin2
3) 2 cos2

where [] is the

2) tanZ10-20
40

2)sin2
4) does not exists

sl

1)1/4 2)1/3

H12 41
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21.

22.

23.

24.

25.

26.

27.

28.

29.

I1-cos(x-1)
. X+ 2x 4+ x+1 ] G 30.
Lim > =
x>1 x“+2x+3
5 1/2
The value of
. X X X X
Limcos| — |cos| — |cos| = |—-———cos| — |=
o3 o o £} =<
sin x X
11 : 4)2
x sin x
. 31.
Lim(SIHXJx—Slnx _
x—>0 X
e 2) e? 32.
3)¢€ 4)1/e
Lim (1 +e " )ex =
e 2) e
3) 63 4) l/e 33
Lim{\/xz—\/x4+ —\/Ex}
1)0 2)1 3)2 4)4
34,
. 1-243-4+5-6+.....—2n
Lim =
= n? +1++4n* -1
)3 )= 3 )5 )3
Lim{logz_l.logZ“ doglts log:/;_l} =
1)2n 2)n 3k 4) 2k 35.
2cosx x 1 '
f(x)=[2sinx x> 2x thenLirglf () _
tan x X 1 X
1)1 2)-1 3)2 4)-2
CcOoSX 1 0
J(x)=| 1 2cosx 1 l‘/’lel/lLil’gl fx)=
0 1 2C08 X
Do 2)1 3)2 4)3

If a =min{x2 +4x+5,xeR} and

1—-cos20

b=Lim 9 then the value of

0—0

n

S b -

r=0

2n+1 _1
4.2"

2n+1 _1
3.2"

1) 2)

2n+l _ 1

3)

4) 2 1

log, 5

l;iﬁrln(log2 2x) " =

1) elog52 2) elog25 3) eS

_\/az—ax—l—xz —\/a2+ax~|—x2 .

Iff(x)_ \/a+x—\/a—x ®
continuous at y = () then f (0) =

Dda  2D-Ja aa
() {x“cos(l/x), x#0
If =

0, x=0
is continuous at x = () then

Da<0 2)a>0 3)a=0

4) ¢

4) —aJa

4) a>0
The graphof y = f (x) has unique tangent at

the point (a, O) through which the graph passes.

) 10g[1+6f(x)]_
Then L1m ()
1)0 2)1 3)2 4
lesin(ler)—sin(l—x) _
x—0 X
1)2 2)2cosl 3)cos2 4)0
KEY
1)4 2) 1 31 4)3 5)3
6)3 73 8)3 9)2 10)2
11)3 12)3  13)2 143 15)2
16)2 17)1 181 19)1 20)4
21)4 22)2  23)4 24)1 251
2602  27)3  28)4 29)2 30)2
31)2 32)2 33)2 34)3 35)2
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HINTS continuous atx =0
sqm ) 1) Both A and R are true and R is the correct
n
1. — = explanation of A
x>0 q m+1 .
2) Both A and R are true and R is not the
| % i | correct explanation of A
54 X5% Xuwionnnn. = 5
3. Lt loepaTxex °ge 3) Ais true but R is false 4) R is true but A
is false
8. Ifan=1, Lt(an+1):1,Lt(an):1 sin {[X]ﬂ' }
4. Assertion: f(x) = > is
l-cosax _ ﬁ I+ x
15. Useformula Lt —5—=7 continuous on R.
x—=>0 X
Reason : Every constant function is continuous
LEVEL- 1V onR .
I, Assertion: Ifjx|<1 then 1) Bothzi&and R are true and R is the correct
. explanation of A
Lim(1+x)1+x)(A+xY).....(q+x") = T 2) Both A and R are true and R is not the
- correct explanation of A
1 _ 2n+l . .
Reason : (1+x)(1+ x>, = — 3)Aistrue but Ris false
1-x 4) R is true but Ais false
1) Both A and R are true and R is the correct
explanation of A () =x 1+ (x #0)
2) Both A and R are true and R is not the 3. Assertion: 1-e" > 10)=0
correct explanation of A is continuous at x = 0.
3)Aistruebut Ris false Reason : A function is said to be continuous at
4)Ris truebut Ais false ‘a’ if both limits are exists and equal to f(a).
. iy 2 45¢43) o 1) Both A and R are true and R is the correct
2. Assertion: L0 TR T explanation of A
I | s 2) Both A and R are true and R is not the
Reason: [ im (1 + x) - ¢ correct explanation of A
1) Both A and R are true and R is the correct 3)Aistrue but R is false
explanation of A 4)Ris true but A is false
2) Both A and R are true and R is not the 6. List-1 List- 11
correct explanation of A
1
3)Aistrue but R s false sinx )2 i
. . a) Lim ) &
4)Ris true but Ais false 50 ¥ e
~ xzsin(—j, x#0 i = 1
3. Assertion: J(x)= * is b) L im( j 2) o3
O, X = 0 x—0 X
continuous atx =0 I - 3 2
Reason : Both ©) xirgl(cos X) ) en
. 1 Tan(ﬂ)
sin| —|, x#0 . X 2a
T T Ry e o
0, x=0
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Then the correct match for List - I from List - 11

a b C d
1) 1 4 3 2
2) 1 2 3 4
3) 2 1 4 3
4) 1 2 4 3
7. List-1 List - 11
a) f(x) = [x] is continuous on )R
b) f(x) = [x| is continuous on 2)R-Z
c) f(x)= |i:2’ is continuous on  3) R — {2}
Then the correct match for List - I from List - 11
a b c
1) 1 2 3
2) 1 3 2
3) 2 1 3
4) 2 3 1
8. Ifm,nare+veintegers and a,,b, # 0are non-
zero real numbers
Lim ax" +ax" "+ +a, x+a,
1w px" +bx" 4, +b, x+bn,
List-1 List-II
aO
a)m=n 1) g
b)ym<n 2)
c)m>n 3)0

Then the correct match for List - I from List - 11

a b c

1) 1 2 3
2) 1 3 2
3) 2 1 3
4) 1 3 3

9.  Mathcthe following :

List-1 List-1I

a) The no.of points

of discontinuity 1o

of the function

f(x)=%is
og|x|

b) If f(x) = (x+1)coseex
1S continuous
at x =0 then f(0) =

cosx —sin x

¢) /()= cos2x
X # z If 1
4 1S

3

:

continuous on {0,

2)3

3)1

V4
then f(z] =
A IF £(x) = J1+sinx —+/1-sinx
is continuous 4)e
everywhere
1
then f(0) = 5) NG
Then the correct match for List - I from List - 11
a b C d
1) 1 2 3 4
2) 4 3 1 2
3) 2 4 5 3
4) 2 4 1 5
10. Match the following :
al/x+bl/x+c1/x 1/x
A) I;g{ 3 j = 112
B Limx2_9x+20— 1
) x—5 x_[x] )_
l _ 1/x2
O L il’l(;l 1—1/ = 3) does not exist
x— + e x
I 23"+5.2"
D) W5r 43"~ 72" 4) (abe)'?
A B C D
1) 1 2 3 4
2) 4 3 3 1
3) 4 3 2 1
4) 4 3 1 2

JR. MATHEMATICS

411

LIMITS AND CONTINUITY




12.

13.

14.

15.

n!

1: Lim—_
o (n+1)-n!

2
) xX—sin" x
II: le,{—:l
=0\ x4+cosx

1) Only I is true
3) Both I and Il are true
4) Neither I nor Il is true

2) Only Il is true

. Jax+b
I:Ifa>0theanigl[ . ]:a

- Lirgl[sinx]zo

x>
2

1) Only I s true
3) Both I and Il are true

4) Neither I nor Il is true

2) Only Il is true

Lim1.1!+ 22433 4+.......+nn! 1
Rk (n+1)!

2) Only Il is true

1) Only I is true
3) Both I and Il are true
4) Neither I nor Il is true

(tzm[e2 ]x* —tan[—e’]x° J 15

[: Lim —
sin” x

x—0

II: Lim =(n))""

x—0

1
(1)‘+2“‘+3"+ ...... +n“‘Jx

1) Only I is true
3) Both [ and IT are true

4) Neither I nor Il is true

I n.sin@ N ntan@ |\ '
[: L1 0 9 = even integer

where [.] denotes the greatest integer
function.

2) Only Il is true

1 Lim® =2 22 thena=2, b=
x>0 X

1) Only I is true

2) Only Il is true

3) Both [ and IT are true

4) Neither I nor Il is true

16.

17.

18.

Arrange the following limits in ascending order

sin x”

a) Lim
x—0 X

3sin x” —sin 3x°

Lim
b) x—0 X3
0
. lanx
¢) Lim
x—0 2x

(secx” +1)(secx” —1)

X
l)b,dc,a 2)b,c,ad 3)beda 4)b,adc
Arrange the following limits in the ascending
ordr.

d) Lim
x—0

. tan® x—sin* x
a) Lim————
x—0 X

8 .8
. tan" x—sin" x
b) le—5 -
-0 x tanx x

tan® x —sin’ x

4

c) Lim -
xXSimm x

x—0

tan’ x —sin’ x

d) Lim -
0 x? sinh® x.tan” x

l)ab,ad 2)c,adb 3)abdc 4)b,acd
Arrange the following limits in the ascending
order

1

2) Lim[—l +23 4 ]

1

2" +3° +8° +27° ]

x—0 4

-

=

+
7N\
R | —
~—

+
VY
N
=
=

Lim
C) x>0 3

) )

d) x—0 4

l)d,c,ab 2)d,ab,c 3)acb,d 4)ab,.cd
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19.

20.

Arrange the following limits in the ascending

order
Ty x+2
Lim Lim(1+2x)*"*
a) xaoo(z_kxj b) x—)O( )
) Lim sin @ d) Lim log(1+ x)
-0 20 x>0 X

I)ab,ed 2)a,c,d,b3)a,d,c,b4)c,d,a,b
Arrange the following limits in the descending
order.

b) Lim(1+x)§—(1—x)§

x—0 X

tan x —sin x

c) Lim 3

x—0 X

d) Lim{\/x2 +6x+7 +x}

X—0

I)b,cda 2)dacb 3)d,.c,b,a 4)b,c,a,d

KEY
D1 23 N3 H1 51

64 73 82 93 10)3

)3 12)3 13)3 143 15)2

16)1  17)2 18)1 19)2 20)2
LEVEL-V

A function ‘f’is said to be continuous at a point x
=aif L_i)ﬁ_lf(x) = Limf(x) = f(a) .1tissaid
to be discontinuous at x =a if

Lxganf(x) # f(a) . Given fix)=

(%Jsinbcz if x<0
X

X +2x+c 1
—— if x20,x#—
1-3x° 4 NE)

1

0 if X=—

NG}

—

II.

Lt f(x)=
x—0"
)2 2) 4 3)6 4) 8
Lt f(x)=
x—0"
C
1) Z 2)2c
C
3) E 4)c
If fis to be continuous at x=0 then the value of ¢
s
12 2) 4 3)6 4) 8

For all real values of u and v a function ‘f” is
definedas 2 f(u)cosv= f(u+v)+ f(u—v)

1+ tan cosecx
and also f(0)= Lt { x} and

0| 1+sinx

72. . .
A 57 M where m is the no.of points at

which th function g(x)=[x] is not continues in
[2,3) then

S+ f(=x)=
1) cosx 2) sinx
3) 2cosx 4) 2sinx
f(Z+x)+ f(=x) =
)0 2)1
3) 2cosx 4) non of these
f(r=x)+f(x)=
1) 2sinx 2) sinx
3) cosx 4) 2cosx
KEY
L 1.3 2.4 3.3
1L 1.3 2.4 3.1

PREVIOUS EAMCET QUESTIONS

2005
Limx*sinZ =
x—0 X
1)1 2)0
3) does not exist 4) o
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m l]p xeR—{1,2}

f(x)= 2 if x=1
1 if x=2

10 2) -1 3)1 4y ——

If f: R — R isdefinesd by

x+2 )
T oveR-LY
f(x)=4-1 if x=-2
0 if x=-1

then f is continuous on the set :

D R 2) R—{-2}
3) R—{-1} 4)R—{-1,-2}
2004
Lim 3 ()=
X X X
1) x 2) E 3) g 4) Z

[x] if -3<x<-1
Iff(x)= |x| if —-l<x<l

1[—x]if I<x<3
Then {x/f(x)Z 0}:

D (-13) 2)[-1L3] 3)(-1,3] 4) {-13}
2003

) 3sinx—x/§cosx
Lim =
,x%% 6x—7z.

1 1
3 ) -3 HH

10.

11.

12.

13.

14.

X a

Ifa>0and Lima;{_xa =—I1 thena=
xX—a x —a
1) 0 )1 3)e 4) 2e
VI+kx —+1—kx
forln<0<
7/ (%)= x

2x% +3x-2 for 0<x<1

is continuous at x = () then % =
1)-4 2)-3 3)-2 4) -1
2002

4X _9X

Lim =
x>0 xi4X +9* )

lo (éj lo (EJ
1) log > 2)log 3

4
3)10gf§j 4) log?2

The quadratic equation whose roots 1,m where

It 3sin@—4sin’ @ eLim 20
Lim 6 > Tl tare)

1) x2-5x+6=0 2) x*+5x+6=0

3) x2-x+6=0 4) x2-x-6=0

The set of all discontinuous of f(x) =x-[x] is

1) Setofall integers
2) Setof all irrational numbers

3) Setofall real numbers
4) Set of fractional vlaues

ax+b

a’cos’x+b’sin’x,x <0
If f(x )=
e, x>0

at x =0 f(x) is continuous then

1) 210g|a|=b 2) 210g|b|=e
3)loga:2log|b| 4) a=b
2001
2x+b(x <a).
If f(x)= issuch that
x+d(x>a)
Lim f(x) =1, then [=
1)2d-b  2)2b-d 3)2d+b  4)b-2d
x+b
[ x+a
éﬁf(x+bJ
1)1 2) eb 3) e 4) e
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15.

16.

17.

18.

19.

20.

21.

22.

23.

o x10" —x
Z;lfon 1-cos x

I)log10 2)2logl0 3)3log10 4)4log10

x> —10x + 25
Iff(x)=—-—+—-—"- ;
(x) < —7%x+10 forx ' 5and fis con
tinuous at x=5, then f(5) =
Ho 2)5 3)10 4)25
2000
l1-sin 6
Lim— 7 N
07 cos@(ﬂ—ﬁj
2
1 1
11 2) -1 3) ) 4)5
log, (1 + x) 3
Lim=s 1~
1)log 3 2)0 3)1 4)log.e
Sil’l 3x (X " 0)
If the function f (x): L X iscon
— x=0
< =0)
tinuous at x=0, then k=
1)3 2)6 3)9 4)12
1999
- 2x+7sinx _
Q’ZZ 4x +3cosx
N1 2)-1 3 l 4 L
) )- )5 :
1998
Limlog —1og(1+x) =
x—0 X
)0 2)1 3)e 4)1/e

Lim

X—>0

a> 4 1Y
f , where a,b,c are real

and non-zero =

1o 2) (abc)” 3)(abe)” 41
firg(sin\/m-sin\/;) =
12 2) -2 3)0 41

24.

25.

26.

27.

28.

29.

30.

31.

32.

. 1 1
Lim| ——————|=
x>0\ sin“x sinh” x

) % 2)0 3) Y 4) -2

If f(x)=""2,x % 0 is to be continuous at x=0
then f(0)=
1)0 )1 3) -1 4)2
1997
|3x2 + l|
Lim
x>0 2x7 41

A 2) % 3)-3

Given that the function f'is defined by

4 -%

2x—-1,x>2
S(x)=1k x=2 ¢ continuous. Then k=
xz—l,x<2
1)2 2)3 3)4 4) -3
1996
2
ngxx—:
' Itanlxdx
1)2 2)1 3)3 4) -1
) 3.2/1+1_4.5n+1
m—=
n—e 52 475"
-2 24207 3)10/7  4)-10/7

1
If f(x)= w1 for x #1 and fis continuous at

x=1 then f(1)=

l)e 2)e'! 3)e? 4)¢?
1995

Li

0 xvd—2 Vx+4 2

14 2)\2 322 HIV2
jsm X cos xdx

e

1025  2)2.5 3)5.2 4)0.52
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1991

tan x

x#0
If f(x)= ’ =0
33. ) =ix=0 then f(x) at x=01s 42, 1ff(X)=3x+4%, x # (0 18 continuous at x=0
1) differentiable 2) Continous then f(0) =
3) Discontinuous 4) None )5 2)6 3)7 4)8
1994 x—sinx
Li =
2 43. 50 x+cos® x
34, f(x)zm, x #0; f(0)=0then 1)0 2) 1 3)-1 4)2
e 1990
1) f(x) is dicontinuous everwhere
2) f(x) is continuous everywhere 44. Lim s1$6 =
3) f{x) exists in (-1,1) TN
4) f{x) exists in (-2,2) Do 2) 3)1 4)2
35, Lim®—“= KEY
x=0 tanx—x
1 2)e 3)e! 4)0 D2 22 33 4H3 I
_ Alx=T++/x-1 6) 2 71 8)3 9)2 10) 1
36. L 2 -
¥ -l 11) 1 12)1 131 143 152
1
1)% 2) 2 3)1 4)E 16) 1 174 18)4 19)2 20)3
1993 21)1  22)2  23)3 241 25)2
¥ _p 26001 27)2 28)1 29)1 30)1
S )1o202 291 291 30)
' g 301 32)1  33)2 342 351
1) xa*!'-xb*! 2)loga/b 3)logb/a 4)logab
_ 36)2  37)2 38)3 393 40)1
38, Lim|——| =
w14 x 41)1 42)3 43)1 441
1)1 2)e 3) 1/e 4)¥
39. Lim%{l+3+6+ ........... +M}:
n—wo p 2
10 2)2 3) < 4+
) ) ) ¢ E
1992

40, The function /(9= is differentiableat

1) every where 2) except at x = =1
3)exceptatx =0 4)exceptatx =0or=1

41. Ifa,b,c,d are positive real numbers then

1 c+dn
Lim (1 + j =
120 a+bn

D% DS 3) S A
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