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- Practice Problems : Limit, Continuity, Differentiability

! / 1 N
sinx+xsin|—1, x=%0 ..

It f(x) J * \x/ ,then f(x) is:

[ 9. = x=0 '
(a) continuous at evervwhere (b) discontinuous at x =0

lim ) i .
(c) , f(x) does not exist (d) none of the above
X — U
: lim l*" : :
Find the value of , (where [ ] greatest integer) is :
x—=>0[x+
(a) ! (b) oo (c) does not exist (d) none of these
. in(7x .

If f(x)= —-—(—u)—, then f(x) is:

[x] +[x]+1
(a) discontinuous at x =0 (b) non-differentiable at x =0
(c) an odd as well as an even function (d) none of the above

o " x. if x isrational
i fxy=s . then:
‘ \—x. if x isirrational -

(a) f(x) isan odd function (b) f(x) is continuous at x = 5
(cy f(x) iscontinuousat x =0 (d) f(x) is a periodic function

The number of points of non-differentiability for the function f(x) =|x|+/cos x|+ tan(x + —})in (-1.2)is:
: \

(ay ] (b)2 ()3 (d)4
If fixy=x +lx\ + cos| 7[2]3\’ and g(x)=sinx, then:

R 1

(a) f(\}*g(\) is continuous everywhere (b} f(x)+ g(x) is differentiable evervwhere
(¢} f{x)—g(x) 15 differeniiabie

cverywnere {d) f(x¥x o(5 } is continuous but not differentiable at

f— I x<0
l
Let f(x 4 0. x=0and g(x)=sinx+cosx. Then points of discontinuity of /(g(x)) in (0. 2x) are:
! . x>0
w5 T 37 w7 W3 I
() = (b) - =~ (©) 7 (d) ==
4 4 4 4 4 4 4 4
Im  sinfcosx . :
sinjeos x} ([ 1denotes the greatest integer function) :
X = OH[COS.\']
(a)equalto 1 {b)equal to 0 (c) does not exist (d) none of these
s lim
If o and B be the roots of ax” + bx+c¢ =0, then (+ax’ +bhx+0)" "% is:
X—=a
(a) ale = ) (b‘} f!ookz(cz - B) (c) e (dy e"oh
, i s I A\
. The value of —————— ] 5
x—‘>9‘\ X AAtanx+4-2)
(a)log 16 (b) cannot exist (c)3log2 (d)6log?2

(Y

. - Z2x—1
1. The function f(x)= [x}cos( . 1;;7’ where [-] denotes the greatest integer function, 1s discontinuous at

(N
(a)all (by all integer points  {c) no point {d) x which is not an integer

. Let 7{x) be a continuous function defined for 1 <x<3. If 7(x) take rational values for all x and

7(2)=10, then f(1.5) 1s equal 10
() 10 (by7.5 (c; 5 (d) none of these

o

13 Let A{x)=min{x.x }. for every real number of x. Then:



(a) /% is éonﬁriuous for all x except 0 (b) & is ditterentiable for all x

fcy Wixy=1, forall real x {d}y & is not differentiable at two values of x
14. The function f(x) =[x]* —{x"] (where [y] is the greatest integer less than or equal to y). is discontinuous:
"~ (a) all integers (b} all integers except 0 and 1
(c) all integers except 0 (d) all integers except 1
15. The function f(x)=(x’-1) &xl ~3x+ 2} +cos(|x]) is not differentiable at :
{ay—-1 (b)Y o (©1 (d)2
16. The left hand derivative of f(x) =[x] sin (nx)at x =k, k an integer, is :
(a) (_1)*(1{—1);@ SO DT k=D (© (<D (d) (D" kx
17. Which of the following functions is differentiable at x = 0?
(@) cos(x])+x] (b) cos(jx)) — |x| () sin([x]) + x| (d) sin(x]) — ||
1/x
X ) lim 1+x .
18.Let /' : R — R besuchthat f(1)=3 and f'(1)=6. Then /< .+ ) 1s equal to
x=>00 ()
()1 - (b) ' (c) e (d) ¢’
lim  ((a - nnx — tan x) sin nx . .
19.1¢ ! QMW =0, where » is non-zero real number, then « is equal to :
x> x°
1 .
(a) 0 (b) n (c)n (d) n+l
. 4" .
20. Let f(x) :Z"—E' Then f(x)+ f(1-x) isequal to:
T+
(a)0 (b 1 ()1 (d) none of these
oo himeogt -yt :
21.1f ———— =—1, then the value of a is:
X—=>dx -4
{a) i (b0 {cyc {(d} none of these
22, The value of ol ry) e is:
x 0 X
2l () S ©-2 (d =
al b} — - — ~
i 2 e
Im  sipx” .
23, w bé—}——ﬁ,;w m > { is equal to:
x— 0(sinx)”
@i (b)0 @< (@ =
m n
11 51 i /,' ! X
24. ] w equals:
x—=0 X"
7
(@) —m (b)yn (©) B (d) 1
) lim o im  (x) .
25.1f #(x)=a",a =0, then gl — | 1is:
x>0 x— 0 La J
. Lo 1 1 s
(a) a (b) — {¢) = (d) a
a a”
o 1 T2 3 4 5 6 7 8 9 10
LA 1A | C C C C A D B C A
Q1 |12 13 14 15 16 17 13 19 20
A C A D D D A D C D B
Q2 22 23 24 25
A  C B B D Ans Kﬁy
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. With usual notation for the greatest integer function f(x) = [x] -[x

H,Afﬂs ASSIGNMENT : LIMIT & CNTD..
t—cos{l—cosx} .

The value of f’O) so that the function f(x)= . ~ 18 continuous everywhere is
(a) 1/8 (by1/2 (c)1/4 (d) none of these

l+sinx—cosx,
If f(x)= } is not defined at x = 0. The value of f(0) so that f(x) is continuous ai x =0, is

—SINX —COoSX
fa)l hy-1 ()0 (d) none of these
The number of points at which the function 7(x)=1/(x —[x]) is not continuous is
{ayl (b} 2 (c}3 (d) none of these
Im  ycosx—log(l+x) .
i — ~ is equal to
x = x°
(a)y 12 (b) 0 (by 1 {d) none of these
im  sinx" .
Formne ]’ ———— isequal to
=0 {sinx)”

(a)l (h) 0 (c) nim (d)

im  sinfcosx] i . .
sinfcos x} ([ ] denotes the greatest integer function) :
x—>01+]cosx]
(a)equal to 1 {b) equal to ¢
(
Let £(x) =2, x<0
et (XY} =
o ix -2, x=20
(a) ¢(x) is continuous for all values of x
{c} g(x) is dificrentiable in R

(c) does not exist

}f(x)jL then :

(d) none of these

and g(x) =

(b) g(x) is differentiable for all values of x
(d) none of the above

. {}-1 denotes the greatest integer function) :

{a) has value — 1 byt has v value O (c) has value | {d) does not exist

o 5 (2211 . . C
The function fix)= iy J‘Wul ——— pr, where [] denotes the greatest integer function, 1s disc
\ 2 J

(a) all (b) all integer points  {¢} no point (d) x which 1s not an integer

. 143 § 174 RN

Im  2(x 3x) T A L n(x)
X2y =37 +2x =3+ +Q2x =3
(a)?2 (b V2 ()3 (d) none of these

1
. i - . : 3, o
For fix) = . Then no of pomnts of discontinuity of function y = /7" (x),if /"(x)= fofo.....
f—X
fa) (b} 2 {c)0 (d) none of these
Let fix) = (sinx)™". Then f is
' X —» 0
) 7 ey e 7
{a) cor ousat x = — (b} discontinuous at ¥ = —
2 2

(¢} discontinuous at an infinite no of points {d) discontinuous at x =

*1 is discontinuous at ail
(a) integers #
{c) integers n # 1

{b) integers n # |
(d)integers n = 1,since f(n") = f(n).

= f(n)

since f(n )

e COS(81n X) — COSX . .

14.1f fix)="2 ) cx#0 &7 (0 =0 I f{x) iscontinucus at x =0, then a=.....
{a} 0 {byd {c)5 (d) 6.

IS /iy =pyv —g.xe 1]

2. then the pair {p. g) for which f{x)

ontinuous at

cannot be continuocus at x =1

1s



(a)(2,0) ® (-1 (c) (4, 2) (dy (1. 1),
16. Let f(x) be a continuous function defined on [1. 31. If' f(x) takes rational values for all x and 7(2) =10,
then the value of (1-5) 1s.......

(a) 7-5 (b} w (c) s {d) none of these
tim (" 7] T
17. . ~| =1 | where [x] is the greatest integer less than or equal to x is
x— 72 k 3 L3
5 7
(a) — (b) 7 {c) 3 (d) none of these

18. Total number of points of discontinuity of f(x) =[sinx +cosx], where [.] denotes the greatest integer

function in (m, 27) 1s equal to >
{a)9 (b) 6 (c)8 (d)5
1' Y A%
19. If m ;wi:i; =K, then which of the following is true
x—=02cosx+7-3
4
(a)—0, log, 12 (b) -6log,4.1og,3 (c) —12log, 4 (d) —310g‘)(—3‘).

lim  (1+sinm)” -1

x> oo (l+sinm) +1

20. If f(x)= then which of the following is false?

- "o lim lim
(2) f iscntdat x=1(b) f isnotentdat x=1 (¢) 1“f(x):l (d) - flx)y=-1.
X X =

Find the correct ans:

Iim & .
Z cos”"{x —5) is equal to
1 —>» 0
{a; 0 {b) 1 (¢} 9 {d) 10

22, 1f RS is a non zero finite number, then n must be equal to
¥ o4 X - Sl X
(a) i (by2 {c)3 (d) none of these
im (x+2hY) '
23, - =2 then the value of % is
X —=>ow\ x—h)
{a) log; (b) In2’ (c) In2'7 (d) none of these
. Im 1 )
24 ~(n" =1)sin= is equal to
N> 1 7
{a)—1 {b) 1 {cy—m (dy=n
Cohm P 38 2n-1") ]
25, e S R | equals
> “ nooon 7 J
AR {b)2 (c)4 {d) none of these
vik . )
N H(tan” ")y
nm 8 .
26. e
v—=0 \i x‘ +1
(a)—1 (b 1 ()0 (d) none of these
. lim . .
27.1f a 1s an integer then (a—x)+[x—al+la—x] is
x—=a
G s L - o Do
fa) — (b} 2a c)independent of ¢ {d) does not ¢3
(a) - {by 2 ¢) independent of 1) does not exist
LLoum gt A et o o
28. 1 IR N £ 1)
v - 0| 3 )

(o eanals Tif k=1 (h) eauals whe iTk=1ic)eanals abe if k=3 () eanals (22h7eN il k=7



