
1. If f(x) =

Practice Problems: Limit, Continuity, Differentiability
(, \

sin x + x sin[' ~ I, x*-o th "( .' ' ..\ x) , en J X) IS .

O. X = 0

(a) continuous at everywhere
lim

(c) {( x) does not exist
. x --l> (r

(b) discontinuous at x = 0

(d) none of the above

(b) non-differentiable at x = 0
(d) none of the above

(d) none of these(c) does not exist

] greatest integer) is :
lim e[!smx;}

2. Find the value of --, (where [
x-3>O[x+l]

(a) 1 (b) Cf)

f· sin(;r[ x2]) h j'()'3. If (x) = 0 , t en x IS:
. , r]' r] 1 .LX • + _x +

(a) discontinuous at x = 0

(c) an odd as \vell as an even function

r x, if x is rational4. If f( x) = ~ .... , then:
- x. If x ]s matIOnal

(a) lex) is an odd function (b) lex) is continuous at x = ~

(e) lex) is continuous at x=o (d) lex) is aperiodic function

5. The number of points of non-differentiability for the function f(x) = Ixl+ Icosxl + tan( x + :}n (-1,2) is:

(a) 1 (b) 2 (c) 3 (d) 4

6. If {(x)=x+lxl+cos[Jr21x and g(x)=sinx, then:, - .
(u) I(x) + g(x) is continuous everywhere (b} lex) + g(x) is differentiable everywhere

(el lex) - g(x) is differemiabh: evcryv,'here (d) x !!( is continuous but not differentiable at

L x<O

7. Let nx)=~ O. x=Oand g(x)=sinx+cos."i,Thenpointsofdiscontinuityoff(g(x) in (0. 2:'1:) are:

Lx> 0

., '7

/ ,).JTC I TCIn ~ --
,~ 4' 4

(b) equal to 0

j[ );rr
(a)-,­

4 4

l' " ]11m S111 cos '(

~L, l· ] ([ 1 denotes the greatest integer function) :x -3> 0 1+ [cas x -

(a) equal to 1 (c) does not exist (d) none of these

o lim 0 1

9" If Q and B be the roots ofax~ + bx + c = 0, then (1+ ax· + bx + c) x-a is :
x-+a

(a) a(a - /3) (b) Jogla(a - /3)1 (c) (d) e17(a+!3)

Jim! V 1 "1] 0, The value of 1- -' II -;====---- is:
x ---1> 0 2 x A -J tan x + 4 - 2 )

(a) log 16 (b) cannot exist (c)31og2 (d)610g2

() < '\tL The function I(x) = [x ]cos ~\-l\n, where [.J denotes the greatest integer function, is discontinuous at :
\ L. )

(a) all (b) all integer points (c) no point
12, Let fIx) be a continuous function defined for 1 <; x <; 3_ If

= ro, then f (1.5) is equal to :

(aj 10 (b) 7.5 (c) 5

Let h(x) = min{x. }, for every real number of x. Then:

(d) x which is not an integer
((x) take rational values for all x and

(d) none of these



(a) h is continuous tor all x except 0 (b) h is difterentiable tor all x
(c) h' (x) = L for all real x (d) h is not differentiable at two values of x

14. The function fix) = (X]2 - [x2] (where Ly] is the greatest integer less than or equal to y), is discontinuous:

(a) all integers (bj all integers except 0 and 1
(c) all integers except 0 (d) all integers except 1

15. The function f (x) = (x2 -1) Ix2 - 3x + 21 + cos(/xl) is not differentiable at :

(a)-l (b) 0 (c) 1 (d) 2

16. The left hand derivative of f(x) = [x] sin (nx) at x = k, k an integer, is:

(a) (-l)k(k-l);r (b) (-l)k-i(k-l);r (c) (-I)kkJr (d) (-l)HkJr
(!>

17. \Vhich of the following functions is differentiable at x = O?

(a) cos(lxj)+lxi (b) cos(ixl)-Ixl (c) sin(lxl)+lxl (d) sin(lxl)-lxl

, lim (f(1 + X)]l/X18. Let f: R ~ R be such that f(l) = 3 and /'(1) = 6. Then x ~ 0 . f(I) is equal to:

(a) 1 . (b) ell2 (c) e2 (d) e3

, lim (a - n )nx - tan x) sin nx ..
19. It ' ., / = 0, where n IS non-zero real number, then a IS equal to :

x ~ 0 x"

(a) 0 (b) n + 1
n

(c) n
1

(d) n+-
n

4'
20. Let f'(x) = --. Then ((x) + f(l- x) is equal to:, \" 4' + 2' ,

(a) a (b) 1 (c) - 1

1im aX _ yO

2L If . = -1, then the value of a is:x a
X~([x -a

(d) none of these

;illl (1+',.); '-e
The \alue of' . " IS:

x--'PO x

ta) j (b) 0 c (d) nOil\, of these

23.

_ e
(b) ­

" 2
r,llTI sin ..

x '-7> 0 (sin x)";-' n > m > 0 is equal to:

e

(c) - 2
'1

(d) -=

(a) I (b) 0 (c) .!2.
m

(d) 111

n

lim sin(lTcos2 x) equals:
24. rJ' xx -} \ ~

,
(d) cr

(d) 1(b) n(a) - n

(a)

(c) rr
2

lim , 1im (x ~
25. If ¢(x) = a', a 7:- 0, then ¢l- I is:X-)O x~O a) .

1
(c) -'.,

a-

10

A

20i--
IB

8 I 9

C
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l\iATHS ASSIGNMENT: LIMIT & CNTD ..
c ~ ••. 1-cosO-cosx) ...

L fhe value of j (0) so that the functIOn f(x) =, . IS contmuous everywhere IS
x

!.!l 1/8 (b) 1/2 (C) 3/4 (d) none of these

2. Iff(x) = I + s~nx - cosx is not defined at x = O. The value of f(O) so that f(x) is continuous at x = 0, is
I-sm x -cosx

ta\ 1 ili.} - 1 (c) 0 (d) none of these
3. The number of points at which the function ((x) = 1I(x - [xD is not continuous is

(a) I (b) 2 (c) 3 @ none of these

lim ,x cos x -log (1 + x) . I4. - ' 'IS equa to
x-+O

(b) 0 (b) 1 (d) none of these

Jim sin Xli

5. For Ill, 11 E r ... is equal to
x --j> 0 (~jnx)'''

(d) none of these

(c) n / rn!!!to

ili} equal to 0 (c) does not exist

x < 0 I!

X ~ 0 and g(x) = If(x)/. then:

llil)
lim sin[ cos x)

6. [. ] ([ J denotes the greatest integer function) :x -? 01+ cosx

(a) equal to 1
r - 2.

7. Let {(x) = ~, " lx-2.
(!! g(x) is continW)us for all values of x (b) g(x) is differentiable for all values of x

(el g(x) is difjerentiable in R (d) none of the above

li11] lOil.Y - [xl .-,i 1 •. <

__ L~._~_. -!.., (i'! aenotes the greatest mteger functIOn) :
x-~:/: 1\~_t

(b) has value 0 (c) has value 1 (d) does not exist
( - i \

:.:.f'\j:cus: -_.~ IlL ""here t"j' denotes the greatest integer function, is discontinuous at:t. I ') -" L.' /" ,:. )

(d) none of these

(d) x which is no! an integer

(c) 3(a) 2

(a) all (b) all integer points {£1 no point

l' 'J()1 2 '"I ( )!i} 4( )1i4 ' . I10 ,11m -=--~+ J x +' x + + n(x) is
o 'I "')1 2 '1 '"I)1!3 (7 '"I)LiI ~x--j>oc(~x-.J +(LX-.J + .....+ _X-5.!I!

1

t'l F ') in t" r ,. ,. "fi' f' -',J ( ) . f '17Ji'. or I (x = -.-. 1 ilcn no 0 pawts Of Olscontmmty or .unctlOl1 Y = .. ,X, L j
j-x

= times)

o (d) none of these
];"m ,

Letf(Xl= (sinxyn. Then fIS
x -,'> =c

" JT
,a) contmuous at x = -

2
.ili! discontinuous at x = ~

L

illdiscontinuous at an infinite no of points @ discontinuous at x = _ JT •
2

B. With usual notation for the greatest integer function f( x) = [xJ3 - [x} J is discontinuous at all

(a) integers 11 £!:!} integers n *- j

ill integers n *- L since f(n-) *- fen) (d) integers n *- 1, since /(n+) *- fen) .

. f' f" cos(sinx)-cosx " & ~(O y~ ••lit I. (x) = " , x*- U 0,'] \ I) = a 11 IS contmuous at x = 0,then a =

(c) 5 6.

y,.:::: 't" 1'1 .) - •• C ,~,,- 'r') ']Ji,c', j '1,\ - [X\ -({ .. t c [.I. J

1 " "~l &= ".J.. ir y c '.' ) ,~t ' J . _\ '_ ! J ~ ~ ~ ) = 2, then the pair q) for 'which cannot be continuous at x = 1 is



@S

(d) none of these

(a) (2. 0) (b) (1, - 1) (c) (4, 2) '@ (1,1).

160 Let f(x) be a continuous function defined on [1, 3]. If lex) takes rational values for all x and /(2) = 10,

then the value of (] . 5) IS .

(a) 7·5 ilill0 (c) 5 (d) none of these

l' I 13 c- ,3'\ .

17. Im')~ ~ -I~JlJ, \vhere [x] is the greatest integer less than or equal to x isx----)."" J L-'

'i 8 7
(a) ~ (b\ - (e) -
" ~1 .\E.l. 3 ,. 9

18. Total number of points of discontinuity of I( x) = [sin x + cos x], where [.] denotes the greatest integer

function in (n, 2IT) is equal to ~
(a) 9 Cb) 6 (c) 8

lim 1- 3' - 4' + 12' ...
190 If I = K, then whIch of the followmg IS true

x ----).0 ..J2cosx+ 7-}

(a) - 6, loge 12 ill -610ge 4.10ge 3 (e) -1210ge 4

Jim
((x) = 1 (d) . ((x). =-1.
'x-->1"'

lim (1 + sin mY -1
200 If ((x) = then which of the following is false?

. x ---}CD (l + sin m)" + 1 ~

limill f is cntd at x = 1 (b) f is not entd at x = 1 (e)
x ---}1

Find the correct ans:

1im iO

2L I ~., I cos?!!(x - 5) is equal to
,? ----). ,', ;:~]

(ay 0 (0) I (e) 9
.
Cd) 10

Um XCii r:n" X

If -~--,'),. is a non zero finite number, then n must be equal to
x -->-U.x - SIn _-y ~

(a) 1 (b) 2 I ) '"(c :J (d) none of these

lim (x+2/1 ,x
23, l-' ~.- I = 2 then the value of hisx----).CfJx-h)

(a) ]og~ (b) In23 (e) In2Jf3

Jim I ) .. T[ . ,

24, ~-(n- -!) sm - IS equal to
!1 ---7 CJJ 11 /1

(d) none of these

(a) - 1

Jim

(b) 1

l~ 31 51 _1)3
-4+--+-~+ .....-1--.---.-
i1 11

(c)-n

equals

(d) 11

fD') n (b) 2 (e) 4- (d) none of these
(

f(tan-1 X)2 dx
11111 I;

26 .. .2C._ ~, __ IS

X ----). 0 ..JXC + 1

(d) none of these(c) 0(a) - 1 (b) 1
Jim

270 If (I is an integer then (a - x) + [x - a] + [a - x] is
x--+a

([
r,") -
,-0 "'; (b) 2a independent (d) does not exist

liD!
28, If

+hX + c\'
-

1'(1 !, ,- i > 0', " u, 1,... }{. J


