LIMITS , CONTINUITY AND GRAPH THEORY
SOME OF THE STANDARD LIMITS:

I n 1 n_ﬂr_ n
1.lim — na™” © lim =—q" ™
=l A — ’ X—a xm_'ﬂ-m g
S sin ; tanx ] sin~1x ; tan 1x
2. a) lim =1=lim = lim = lim
=il X x—=0 x =it X ¥ =i X
. sinmx . sinmx 1
b) lim =m ; lim — —
= x r—(0 Sinens re
. l—cosmx 2 . l—cosmx m:
c) lim ——— =m"/2 , lim —— =—
x—= x y=—0 1—Cosnx n
CO5MX —COSNY n? — m* . .
- = where X is in radian measure.
2 .
1 1
3lm .(1+x)x=e ; lim (A +mx)r =e™
x—{ x—=0
. 1\ * . m\
4. lim (1 + —) —ec lim (1 +—] — ™
K — o X =300 X
. et—1 . a®t —1
5.1im ( j =1 ; lim ( ) =log a
w— X w20 X
logl{1+x)
6. lim — —log, e = 1




0 if—1<a<1
/. lim a" =4 if a=1
e not defined ifa<—1

8. LHospital's Rule:

If f(x) and g(x) are differentiable functions
at x=a such that f(a)=0=g(a) OR f(a)=c0 = g(a) then,
lim f};:j _ bl ﬂ:iI
x—a gix) gna,

( Note that numerator and denominator are to be differentiated
separately)



3.

Questions and solution

) x>-2x% —x+2 .
lim —— - IS
=1 Lxs +ax—2)

a) 1 b. 2/3 c.—2/3 d. 3/2

SOLUTION: Given lim is (g form) Using L.H.Rule

) 3x%—4x—1 3-4-1 2
lim = = —=
x—1 2x+1 2+1 3
Ans: c
. 1 3 .
lxu_% [x—3 (a2 —5x+5}] IS
a.0 b. % c.4/3 d.-4/3
SOLUTION: Given limis = lim |— — ————|
¥y—=3 x—3 xx—2Nx—3)

=lim —= 27> SOLUTION: (2 form) Using L.H.Rule

v—3 x(x? —Sx +6)

’ 2x — 2 4
= lim : = —
=3 (3x2 —10x+6) 3
Ans: c

- 1 o —1 2x .
lim = sin =) IS
r—D X 1+ x

a. -2 b. 2 cO d. oo



SOLUTION: putx=tan& As x—=0, 8—0

. .. . 1 - 2tané
Given limit becomes  lim sin~* ( — )
§—=q tanf 1+ tan<@

= £

. S0

— Tlir =
— 11id

H‘I'

=0 tand
Ans. b
. l—-cos4dx
4. lim - =
y—g €05 6X—C054x
a. 4/5 b. —4/5 c. 1 d. 8/5
. . . . 1l —rosmy mz
Given expression is of the form lim =
v} COSPX—COsqX g«—p
. l—cosdx 47 —4
~ lim - = =
r—=g CO05Sx—c0os4dx 4<—5 5

5. The least integer n for which

e’ —gin x—cosx

lim - is finite and non zero is
v— x
a. 0 b. 1 C. 2 d.3

SOLUTION: Given lim is (E form) Using L.H.Rule

e*—cosx+sinx

— (E form)and lim =0 if n=1 . n=1
L]

-

=lim
x—=0 nx

e*+sinx+cosx

=lim ——— =2/2 s finite if n=2

x—=0 7nin—1)x

Ans: c



. 2
. sin® @ tan4 @
6. lim —
g—=0 tan28< sin 38

a. 2/3 b. 4/3 c. 3/4 d. 3/2
sin® g KE'E 1‘1;149}{49
. H H H —_T -5‘2 48
SOLUTION: Given lim is _él_].]ﬁ} m;;fz P TEN
. 82 x40
= lim = 2/3

=0 262 x38
Ans: a

7 lim V2x?—1 — +3x+1

x—2Vx3+1 —42x+5

a. 3hW7 b. 2V7 c. 3/2\7 d. 3/4\7

SOLUTION: Given lim is (g form) Using L.H.Rule

(ax (3) & _3
i a1 WEL 3R 3
—11_1}13 1 oIy 122 T35
X232 e ST 5 )
Ans: ¢
. 12422 432 4 ———————— + n? ,
8. lim is

T 2n® 43Inc 45



a. 1/12 b. 1/6 c. 2/3

nin+1)2n+1)

SOLUTION: Given limis =1lim 5

n—eo 2N +3n% +5

zn® +3n? +ns

&

d. 1/30

_coefficient of highest power of n in Nr.

lim

n—sw 2n> +3n? +5 coefficiant ofhighest power of n in Dr.

><:§ =1/6 Ans: b

1
9. lim [(2® +1) (7" + 10"
n—oo
a. 10/3 b. 10 c. 20

SOLUTION: Given limis = lim [2"(1+%) (10)" (5

1
= lim [[2"(10)"] (1+ ) (1{” +1))
Ans: c

10. lim Vx(V2x+1 — V2x—-1)
a. 2v2 b. V2 c.1/ V2

Solution: Given lim is

d. 30

= 2x10 =20

d.-1/\/2

W2x+1 +V2x—1)

lim Vx(v2x+1 —+v2x—1)

K—oo (1\.-"2,?5: +1 + v2x—1 )

=R



24x 2

= lim — — lim — —
xoom  (VZxtl +42x-1)  x-se o fp,1 [, 1y
J3tz 2%
_ 2 _ E
J2 + E} *\'Il 2
Ans. c

a) e’ b) e* c) e* d) 0
SOLUTION: Given limis = lim (*2*2)" = 1im (1 + =
Y300 x+2 =TT x+2
2
R
=lim (1 +i} ’ ] = limex+2 =e”ans a
Ans: a
c. lim (ﬂ)l_x 'S
¥—1 \2+X
a. 1\'.'"'2—;,3 b. 2/3 c. 4/9 d. 8/27
, 0 . —
SOLUTION: Given limis ()% ™ = lim (2Z)=7
3 A 31 24
1
I
=G)2 = |2 Ans: a



ﬂmnx _ sinx

d. lim - IS
x—=07 tan x —sin =x
a. log a b. —log a c. tan x d 1

SOLUTION: As x— 0% (tanx-sinx) — 07

::'ﬂfd'-'. iy -5y _ 1 :lﬂ'“ X

Given limis = lim

r=07 tanx —sin x

{Im nX—-siny _ 4

= lim , = loga Ans: a
(tan x —sinx)—07 tanx —sin Xx

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

2x —sin 1x
2x + tan~lx

is continuous at each point in its domain, is

a—1/3 b.0 c.1/3 d.3
14. SOLUTION: Function is continuous at x =0

“ lim f(x) = £(0)

1x 2 — gin
= lim = lim——=%—~- = — = 1/3
v— 2x + tan_lx x— 2 4+ tﬂn_l.-'-{' 24+1

2x —sin™

Ans : c



*_:; - for x <0
f. If function f(x) = 4 ™ for » =0
LV 16+ +x —4

Is continuous at x = 0 then the value of mis

a. 0 b. 2 c.4 d.8

SOLUTION: Function is continuous at x =0
o lim f(x) exists «~ LIL.L=R.II.L =f(0)=m

x—=0

L. H.L.= lim

x—0  xe

1-cosdx _

i.e. lim
x—{ X

1—4:0254): — 16/2 =8 (USing J!IIJIE"I l—cosmx - m2/2)

22

Ans. d

|x|

9. if f(x)={? x o F
0 x

Then which of the following is true.

a. Left hand limit = Right hand limit b. Limit does not exist
c. f(x) is continuous at x=10 d. f(x) is differentiable at x =0

Solution: lim f(x) = lim — = —1

x—=0" x—=0D X

+Xx
lim f(x)=1Ilim — = +1
x—=07 x—=0 X



: —x ifx <0
Usmg|x|={x i;{x > 0

~ R.HL # LH.L Limit does not exist. Ans. b

2x — 1 if x < —1
h. The function f( X ) ={ 3x* +1 if —1 <x <3 Is discontinuous at
x* +1 if 3<x<4

a. -1 b. 3 c. -1, 3 d. none of these

Solution: We have to check the continuity at x =-1, 3
lim f(x) = lim 2x—1 =-3

x——1 ——

Iim  f(x)= lim 3x2+1 =4

x==17 x= =1
~ R.HL # LH.L  f(x)is a discontinuous at — 1

lim f(x) = lim 3x° +1 = 28

x—=3 x—3
lim f(x) = lim x® +1 = 28
r—3 T x—3

~ R-HL = LHL = 13) - f(x)isa continuous at3

~ Ans. a.
[ 1
-
—T X =0
I If f(x) = - ;J’“
- xr — 0
2




Is continuous at x = 0 then the value of k is

a.-1 b. 2 c.0 d. 1

i
: 1 FOO — e x ex
Solution : lim f(x)} = lim

x—=0 x—0 14+ EE

. X o Kk
= lim ——= =0 =>-

19. Which of the following is true always
a. If f(x) is continuous at x = a then it is differentiable atx =a
b.If f(x) and g(x) are continuous at x = a

Then( f(x) — g(x) ) need not be continuous at x=a
c.Every polynomial function is continuous in the region (- «, «)
d. None of these.

Ans. C.

20. Letf(x) =[x] + |—x] where [] denotes greatest integer part

then for any integer m
a. f(x)is continuous at x = m
b. lim f(x) exists but # f ( m)

X

c. lim f(x) does not exists

X—m

d. f(x) is differentiable at x =m

Solution:We have to check the continuity for x<m and x> m



If x<m [x]=m -1, [—x] = —m
s lim f(x)=m-1-m = —1

If x>m [x]=m, [—x] = —m -1

lim f(x)=m+(-m-1)= -1

f(m) =m-m =0

lim f(x) exists but# f(m) Ans. b

f1+ﬂx—f1—nmJ 1<x<0 | | |
21 Iff(x)=y ., ° is continuous in [-1 1]
— 0<x <1
Then the value of m is
a.2 b. c. - d. -2

Solution : f (x) is continuous in [-1, 1] ~at0

im_ f (x) = Jim,_ £ (x)

Wi+ma—41-mx

lim f(x)= ling (g form) Using L.H.Rule

x—=0 "
1 m— (—m])
. T iima —1 m m
i 222 2vi-ma = — 1+ — =m
x—=0 1 2 2

1

lim_f(x) =—=> & m=1/2 Ans: b

2



22. Which of the following is an Euler graph?

<> <PBA

Ans: d.

Solution: A graph in which the degree of every vertex is even is called
Eulerain graph

23. If m is the number of cut vertices and n is the number of bridges in a
given graph then m+n is

2
e WS el e /
es w5
— €2 k/ef:
W2 w5
a. 11 b. 6 c./ d. 9

Solution: A vertex V of a graph G is calledcut vertex if its removal
Increases the number of components. Here V3 ,V4,V5 are

Cut vertices.

Bridge is an edge of a graph whose removal increases the number of

components. Here allthe 6 edges are bridges.

NOTE: Every edge of a tree is a bridge.

Ans: d

24. The compliment of the given graph



IS

= e e

Solution: Compliment of a graph G is the graph obtained by deleting the
edges of G in the complete graph of G

Ans: a

25. The length of longest cycle and longest path for a given graph

v

V2 5 v7 10
v6
v3 vd
v8 v9
a) (5,10) b)(6,10) c) (5,9) d) (6,8)

Solution: A walk in which no vertices and no edges are repeated is
called path.



Here length of path is 9

A closed walk in which all vertices and intermediate vertices are
distinct is called Cycle

Ve Vg, Vs Vo, VoV10, VioV7, V7Vg-5 edges

Ans: ¢

26. If sum of the degrees of all Vertices of a graph G is 24, then the
number of edges in that graph is
a. 23. b. 10 c.6 d. 12
Solution: The sum of the degrees of all vertices in a graph G
Is twice the number of edges in G

~ Ans: d

27. The number of edges in a complete graph of ‘n’ vertices is
nin-1j
' d. n/2

a.n b. n(n-1)

A simple graph in which there exists an edge between every pair of
vertices is called complete graph.

Therefore number of edges "C,

Ans: ¢



28. Which of the following is a bipartite graph ?

£

a b c d

Solution: A graph G is called bipartite graph if every edge of G connects a
vertex set V4 to vertex set V, where V4 ,V, are dis-joint subsets of V

Ans: b

29. If F, V, E denote faces ,vertices, and edges of polyhedron
respectively then Euler's formula is

a. F+tE =V+2
b. F+V = E+2
c. V+tE =F+2
d F+V=2E
Ans: b

30.



W

In the above graph degree of w is

a.4 b.5 c.6 d. 7

Solution: The degree of vertex is the number of edges incident on it with
loops counted twice Ans: c

31. A graph is called psuedograph if

a. It has no loops and no multiple edges.
b. It has multiple edges and no loops.

c. It has both multiple edges and loops.
d. Itis atree.

Ans: c
32. An isolated vertex is
a. Not a cut vertex.
b. A cut vertex.

c. A complete graph.
d. Of degree one



Ans: A vertex of a graph which is not an end vertex of any edge is
called isolated vertex .Degree of isolated vertex is zero.

33. If f(a) =3, g(a)=2,f'(a) =1 andg‘(a)=-1

flx)g{a)— f (a).g (x) i
r—_a

Then lim

xX—da

a.0 b.5 C.—95 d.6
SOLUTION: Given lim is (g form) Using L.H.Rule

ree J2s9™ =@y (@)~ f(@).g')

1

=lim
X—=a

= 2-3(-1) =5
Ans: b

100 .MM _4

L] T = o .
34, im=&E="  — s
¥—1 x—1

b) 5050 c) 1010 d) 5010

x+xZ+xs+--+x120_100% /o
¢ form)

xr—1

a)1050

Solution: Given lim =lim

x—1

Using L.H rule

14+2x+3x%+---+100 x*°
1

= lim

x—1

=1+2+...+100=50%x101=5050



Ans: b

tan": x—3tanx

35. lin — s

iy
oy

man ol we
- [l L e ]
AT - s
- - o

a.12 b)24 c)-12 d)-24

SOLUTION: Given limis ( E form) Using L.H.Rule

3tﬂﬁ2 .J:SE'!E'E x—356¢2

— llI]:l = = X =3>(3)(4—3>(4 =_24
x—— —sln:_x+E; -1
Ans: d
o1
36. lim w is
r—=1 xe=1
a. 7/36
b. + 1/36
c.—1/12
d.7/12
1 1
Solution: Given limis = lim —
1 1 1 1
x3 —1 xsx—-1 3 7 1 1 7
= lim + lim = L - =

=1 x3—1 =x-1 x3-—1 3 3 9 12 12

Tl

=m/n

. . X
using lim —;
x—a el

Ans: d



27 n®+5n+6)
37. lim —
n—oc  (nt5i{En—1j
a.0
b. 1
C. >
d.- 2
1 -~ —73 P . E_HE:!"T_'E I Dn ) oo
Solution: As n— = 27% — 0 Hencelim — 2 =0x =
n oo n+5){2n—1) ol
Ans: a
. E_ f—sinf .
38. lig ~—— \Z” IS
9_% (48 —1)
a. 1/32
b. 1/16
c V2
" 18
0.7
"3z
. . . 0 .
Solution: Given lim is (5 form) Using L.H.Rule
; sinf—cos8 , 0 ] +cosB+sind
= limp ———— (- form) =li;p ———
gt 2(48-m)x4 " 0 ar 32
4 4
1 2 =
=—x == 2/32
32 42
Ans: d
. EJ{‘_EJ{‘CDS,‘{‘ .
39 ;ll—lﬂ x4sinx IS

a.0



b. 1
c.2

d.-1

Solution: Given lim is (% form) Using L.H.Rule

et -0 _svoinx+cosx) 1—-1{0+1)
=lim : = - =
¥—=0 l+rcosx 2 O
Ans: a
. rl—tanx cosecx ]
40. lim : ) IS
¥—0 w1l—sinx
a.0
b. 1
C. €
d. 1/e
—1 . .
Solution: Tim l_mnx)cogecx ~ lim ::l_tmx}—mm,x—ram COSEcy
. , - -1
= l—sinx = :::l—ginx }—m
l' E—i‘anxcosec:{' l o —TECXK o 1 1
=11m = =
xl—l}g el x—0 e 1 -1
Ans:b
. sinyx )
41. lim - IS
x—0%  Vx
a. 1
b.0
c. —1
d. -V
Solution:
. . . . sinyx  x 4x ) Vx ) 4—
Given limis lim — —= lim 1X ;== lim Vx=0
x—=07 VX R Y x—=0~ VX x—=0~



42. é‘_{{i 5(2)+8 (5)" IS
a.—5/2
b. 5/2
c. 10
d.— Y
P e n .
. . o ) 3(z)077 -4 gl 5{3x0—4)
Solution: Given limis lim —35 X ==
n—oo  5(=)+8 5 (5x0+8)
) () —{5)™*-2
43. lim ——= IS
x—=0 )"
a. 2logs
b. (log5)*
c. O
d. 1

Solution: Given lim is (g form) Using L.H.Rule

()" logs—(5)"" logs (57" (logs)*+ (3) % (logs)?

Lim = lim :
x—0 2x x—=0 2
= lin‘}(S)x (lng 5) = (log5)*
r—s
Ans. b

: 1 2 3 ,
44, llm[_ﬂz—l—1 st —++ nz] IS

n—eon L1

a)0 b)4 c)1/2 d)-1/2



Solution: Givenlimis =1lim

1+2+3+4+-+n ”':”2_1:' o 'klz—?lt'l B
S = lim e = lim = 12
Ans: d
. Lt
a) log. 6/5  b)log. 6/35 c)log.5/6  d)log.6/15

Solution: Given lim is (g form) Using L.H.Rule

. 2%log2+3%1log3-57logs—7%1log7 leg2+log3—logs—log7
=Lim > =
= seccx 1
=log6/35
. (x)" ,
46. lim —= forall neN is
YO0 =3
ad. e
b. n!
c. 0
d.1/e

Solution: Given lim is (g form) Using L.H.Rule repeatedly

. £ L nin—1)(n-2)(n-3){n—-4).. 3 x2x1_n! _
lim — =lim — =0
X o =3 K= o0 Le) oo

Ans. c



x+5)2x+1

47. lim IS
y—oo w2
a.e?
b.e™*
C. 2%
d. e
r — 1%><2.1:|_1 =
_ _ o lim [:j_1+§;§J _ L(10+2)
Solution: Given limis = == . =lim
¥ IKE.T—:L n— oo :.-E:Il-‘l-——l
litn [:::1+g1}§] :
X—=0 A
L,,lCl =€b
y )
Ans. c
2 sinZ8+sinf—1
48. i i
QE% 2sin 26-3sinf+1
[
a)o b)-1 c)1 d)-3

Solution: Given lim is (% form) put sind = x then x —:-é

] 2 sin®0+sinf-1  _ .. 2 x°+x-1 .. (2x-1) (x+1)
lim, : : =. lim . Im——
gt 2sin 28-3sinf+1 ot 2x%-3x+1 10 (2x-1) (x-1)
& 2 2
1
=+1
=21_ =-3
-

Ans. d



: —15x% 41527 0
=lim ————— )| - form
x—]1 w—3x° —Lhx™ +8x7

0
] —60x3 +30x° Y —30
_}:I_I}I} (—5x2—2{rx3 +sex®) 30 -1
Ans. c

) (2x+2)%0(4ne—1710 |
50. lim ————————is

) :__';"IZ—I:-)‘:}

a)1 b) 210 ¢)2° d) 22

. . . . . (x) coefficient of highest power of x in Nr.
Solution: Given limis 1lim 22 =
y—=oo glx) coef ficitant ofhighest power of x in Dr.

510 10 ~ G50
=20 x4 2% _ 10

Ans. b

. 1+3+5+- +nterms\’" .
51. lim ( - ) is
n—oo 2+4+6+-4n terms

a)1 b) 2 c) 1/e d) e



1 n
Solution: Given lim = 1im( L ) — lim (L) _ 2

— 00 i"?:__i"!-l'l:l n—r oo 1+% - e
Ans: c
. tanix.log(143x] |
52. lim ——— 25" "% s
x—=0 {tan—1,x) {e™¥ —1)
a.V b. 3 c.0 d.1/3
lim [ffa:taxﬁ 3‘\__.;) (lﬂg'ii—ﬂl‘:l 3]
. . . —=0 3T ) 23X s
Solution : Given lim =2 A
lim [rﬂn“:{)_xx [“Ll)xgz
x—0 ".T \ 3‘-,: A
. 1x 3 x1%3x
=lll'ﬂ “—3_ =3
r—=0 IXxX1xHx
Ans: b
. sinf?(1-cos8?) .
53. élL‘[}r e is
a. 1/2 b.1/4 c.0 d.1/3
. sinB? (1—cos6?) . (1—cos8?)
:o i — = lim ——— =
Solution é:lﬂé 07 @) 1X lim =3 1/2

Ans: a

54. lim——— s

T ?—cosec’x

a.-% b. 1 c.1/4 d.1/2



SOLUTION: Given lim is (% form) Using L.H.Rule

S
- COREC T i i
I'I'I"Il"'l: —_— —
110}

- —

_,;_,1_? 2cosecixy cotx B 2 cmt’i 2
xz—cz x4+ 2c¢ . 2
— X
55. If f(X) =922 -5 + 2 o
1 x =2

Is continuous at x = 2 then the value of c

a.+x 1 b. 1 c. —1 d. 0

Solution :; Function is continuous at x =2 for x =2

Denominator is equal to zero . numerator=0at x = 2
“x?—c?x + 2c=0atx=2
ie.4-2c°+2c =0 ie (c-2)(ct1)=0

=-10r2 cC=2 as

56. The function f(x) =[x]+ |1 — x| where [X] greatest integer x is

Continuous at x = 1
Dis continuous at x =1
c. Limit as x --->1 does not exist

T o



d. Derivable at x =1

56. Solution: If x --->1 [x]=0 1—x|=1-X

Ao lim f(x) =1im(0+1-x)=0

x—=1" x—1

fx-—-—>1" [x] =1 [1-x] =x=1 [(1=x)<0]

lim f(x) =lim1+ (x-1)=limx =1
x—1 x—1 x—1

~ L.H. limit # R.H.limit

Limit does not exist

Ans. c

sin 3x

57. Iff(x)= {xjﬁx

d

Is continuous at x = 0 then value of k is
a. b. 4/3 c. 3/2

57. Solution : Function is continuous at x =0
~ lim f(x) = f(0)

x—0

. . 5n 3x . sin 3x
lim f(X) = lim — =lim ———
r—) r—=0 X +4dx x—=0 3x {x-+4)

[(1-x)>0]

d. 2/3



Ans. a

58. Which of the following is false statement
a. If f(x) is continuous at x = a then lim f(x) exists.

b. If f (a) exists then f(x) is continuous at x = a
c. If f(x) is continuous at x = a the f'(a) exists

58.Solution: If function is differentiable then it is continuous but
converse may not be true.

. Ans. c

59. The function f(x) = % is not defined at x = II The value of f(IT)

1+sinx+cosx

so that f(x) is continuous at x = Il is

a. - b. 2 c. -1 d. 1
59. Solution : Function is continuous at x = I1

. lin%f(x) = f(IT)

1—zin x+cosx

v lim f(x) = lim —— ( 0/0 form)
¥r—1I x—=I] 1+sinx+cnsx
— COS x—5inx —(—1)-0
= lim =—>=-1
y—=]] cosx—sinx -1-0

Ans. C.



sin I:.E!:"_2 —1)

60. If f(x)={m when x # 2 s continuous atx=2 then f(2)is
a)e b)e? c)-e d)1

Solution: Function is continuous at x =2

. . . . sinfex_z—l
Givenlimis = lim sinle” 1) - )
x—=2 log{x—1)

2y

sinle . ¥—3 .
: —er—z_; Xle” 1) : |
- ]llﬂ log{i+{x—21} . - — : lim
(x—2)—=0 ——*;:E——*KLI—EJ (x—2)—=0 =x—2
=1
Ans: d
log.(1+2x)-log.(1—2x) .
ifx=20
61. If f(x)={ ; fx#
e if x=20
is continuous at x=0.then the value of n is
a)4d b)et c)log. 4 d)log, e

Ans: Function is continuous at x=0

. Lim f(x) = f(0) =e

x—H)

log.{1+2x) —log.( 1—2x)

; . logo(1+2x)
Lim =Lim —e-T s o _
x—{ x r—0 2x -2

=2-(-2) =4



e"=4 i.e n=log,4

Ans: C

62. If f(x) =) W AT

11 _— 11
L _—

1% 0
Pet |
g |

where [] denotes greatest integer part

Lim f(x) is equal to

x—0
a) 1 b)-1 c)0 d)none of these

As x -0 [x] =—-1 .sin[-1] = -sin1
Lim f(x) =

x—=0"
Asx =07 [x] =0
Lim f(x) = Lim "“"Fj]”‘] = 1

x—=07 x—0

~ L. L.+ R.IIL.

—sinl

=sin1

~sin [x] =sin0 = 0

Ans: d
63. Which of the following is a False statement?

a)ln a graph, every edge of a tree is abridge .

b)in a graph Edge set E can be an empty set .
c)Every graph must have even number of vertices of odd degree.

d)In any tree there must be at least one pendent vertex.

Solution: In a tree there must be minimum TWO pendent vertices.
Ans: d

64. In a complete K, regular graph the degree of each vertex is



a)n(n-1)/2 b)n/2 c)n-1
Ans: c

65. The number of edges and vertices of Ks graph is
a) 15,5
b)15, 4
c)10,4
d) 10, 5

Solution: number of edges of Ks e [0

number of verticesof Ks =5
Ans: d

66. The point of discontinuity of the function
F o, 7 AT
f(x) =lim ( " (sin’x) ) is

n—oo W3 m_ ::4::052 x} n

aynm £  b)nm+’ SRLEES d) nm + =

Solution: For all n 4" (sin*x)™ is continous

Function f(x) is dis continuous if 3™ — (1cos2x)"=0

n

i.e. 3" = 4" (cos%x)"™ ~ (cos?x)" =i—n
v cos’x=3/4 =x=nn ig
Ans: b
67 lim Psinxl+|sin2x |+|sin 2 |...ﬂ is

x—=0 X

a)1 b)0 C)2 d)-1



34. Solution: ..arein G.P

with |sinx] < 1, a= sinx and r= sinx

. . . . £ . [
hence given limit =lim Sco=——=]im ——

. sinx 1
=lim lim — =1 Ans:a
x—=0 X r—{ 1—5INx

68. lim = ‘ e [

v—0 (1—cos2x)?
a)2 b)-2 c)1/2 -d)-1/2
. . . ) x[:ﬁ"%—zmﬂx] ] x 2tanx
Solution: given lim=liin ——— = lun[ . -
=0 4 \sin“x)< x—=p Ldsm™x (1-tan<x)

. 2x

lim [ ———————| =112

x—Q Ldsinx cos”x (1-tan<x)

Ans: a
]
69. lim 7 ] is
%00 | (14ex)
a) 1 b)0 c)does no exists  d)none of these

1
Solution: As x— 07 1/X— o» gr —» oo

1

1 11—
. ex—1 . o
llm_ —| = lim |[—&| =1
ex
1
Asx » 07 1/x» eo ex >0



lim

=07

1

1
ex—1 | _ ..
—| = lim
(1+ex)

1
exr—1 0—1
=— =1
(14eX) x—=0" ]

R.H.L.«#L.H.L. Limit does not exists

70. lim [1 . i +n rErms] is
11— oo 3 9 27
a)2/3 b)3/5 c)-3/5 d)5/3
Solution: Let S, =1 2,2 _i + e nterms
3 9 27

=1+_?"2 +(_§)2+(_§)3 + -+nterms is a G.P.

Where a=1 r=-2/3 hence S-=:>f:>=1i =— =3/5



