CHAPTER-5
CONTINUITY & DIFFERENTIABILITY
01 MARK TYPE QUESTIONS

Q. NO

QUESTION

MARK

2_
The function f(x) = {);T:, x#35 ,x=3

(a) is continuous at x = 3 (b) has removable discontinuity at x = 3

(c) has discontinuity of first kind at x = 3 (d) has discontinuity of second kind at x = 3

The function f(x) = {x+3, ifx<2
x+4, ifx>2
(a) is continuous at x = 2 (b) has removable discontinuity at x = 2

(c) has discontinuity of first kind at x = 2
d) has discontinuity of second kind at x = 2

The greatest integer function f(x) = [x], at integer points,
(a) is continuous (b) has removable of first kind

(c) has removable discontinuity (d) has discontinuity of second kind.

The function f(x) = {(x —1)" sinsin ( ! ) , x#+1

x—1
continuous at x = 1

(a) forallvalueofn (b) forn >0 (c)n=0only(d) for n<O0

The function f(x) = {cos cos % ,x+0 0,x=0

(a) is continuous at x = 0(b) has discontinuity of second kind at x = 0
(c) hasremovable discontinuity at x = 0

(d) has discontinuity of first kind at x = 0

The number of points of discontinuity of f(x) = [x] in [3,7] is
(a) 4 (b) 5 (c) 6 (d) 8

Let f and g be two real functions continuous at x = a,then f + g

(a) is continuousatx = a (b) may or may not be continuous at x = a

(c) is discontinuous at x = a  (d) is continuous at f(a) + g(a).

If and g are two real functions continuous at a and f(a) respectively, then

(a) gofis continuous at f(a)  (b) gofis continuous at a
(c) fogis continuous at a (d) fog is continuous at f (a)

*-1
° , x#0k , x=0 iscontinuousatx = o,thenk =
(1+2x)

If f(x) ={

in




2 3
()2 (b) 3 (c)2 ()3

10. | The function fx) = {Sinxaxo, x#0k , x=0iscontinuousatx = 0,if k =
4 am 180 a
(@) %5 (b) =5 (©) 5oz (d) —
11. 2
What value of k, the function kx ] I x<2 is continuous at x=2.
3 1f x>2
(@)0 (b)1 (c) 3/4 (d) 3/2
12. | The relationship between “a” and “b” so that the function ‘f” defined by:
(x) ax+l ifxs3 IS continuous at X=3
X)= i inuous at x=3.
bx +3 if 3
@ a—-b=2/3 (b) a=-b
(c)a—b =3 (d) none of these
13.
3 - , d’y T
x=acos” dand y =asin” d,then find the value of Fat6?=E
X
(@)1 (b) O ()7 (d) none of these
14, _ 1\* ay _
Ify = (1+x) , then =
(8 (1 +DMog(1+) - =51 (b) (1 +D*[log(1+)]
X X x+1 X X
(€0 d1
15. | The differential coefficient of f(logx) with respect to x, where f(x) = logx is
@ = (c)
logx X
(b) (xlogx)™? (d) none of these
16. | Choose correct option
If £ (x) = t° then 2 is
(a) 5t (c) 5t°
6
(b) % (d) none of these
17. | Choose correct option
— 6 find WY
If y=x°® find m
(@) 6x° ()0
(b) 1 (d) none of these
18. | In the given question , a statement of Assertion (A) is followed by a statement of reason (R)

Choose the correct answer out of the fallowing choice
(a) Both A and B are true and R is the correct explanation of A

(b) Both A and B are true and R is not the correct explanation of A
(c) Alistrue but R is false




(A is false but R is true

Assertion (A) f(x) is continuous at x = a if lim f(x) existand equal to f(a)
x—-a

Reason (R) f(x) is continuous at a point , then % is also continuous at the point

19. | In the given question , a statement of Assertion (A) is followed by a statement of reason (R)
Choose the correct answer out of the fallowing choice
(a) Both A and B are true and R is the correct explanation of A
(b) Both A and B are true and R is not the correct explanation of A
(c) Aistrue but R is false
(d)A is false but R is true
Assertion (A): Modulus function is continuous function
REASON (R): Modulus function is differentiable function
20. | The function f(x) = cotx is discontinuous on the set
a){x=nm:neZz} b) {x=2nn:ne Z}
¢) {x=(2n+1)>:ne 2} d) { x==":ne Z}
21. | Let f(x) = |sin x|. Then
a) f is everywhere differentiable
b) f is everywhere continuous but not differentiable at x = nm, ne Z
c) f is everywhere continuous but not differentiable at x = (2n+1)g, nez
d) none of these
22. _ 1 —x? dy .
Ify= Isog (1752 - then —~is equal to
4x —-4x
a) 1-x* b) 1-—x*
1 - 4x3
C) 4 — x4 d) 1-—x*
23. | If fog=mx+1,ifx<>
sinx +n, if x> g is continuous at X = g then
Q) m=1,n=0 b)m==%+1
c) n= % dm=n=>
24. . dy ;
If y=,/sinx +y,then oS equal to
COS X COS X
) 2y -1 ) 1 .—Zy
sin X sin X
) 1-2y ) 2y -1
25. | The derivative of cos ~( 2x? — 1) w.r.t. cos 1 x is
-1
2) 2 b) =
c)= d) 1 x?
26. | The function f(x) = [ x ], where [x] denotes the greatest integer function, is continuous at
a) 4 b) -2 c)1l d) 1.5
27. | The number of points at which the function f(x) = X_;[X] is not continuous is
a) 1 b) 2 c) 3 d) none of these
28. | The set of points where the function f given by f(x) = |x — 3|cosx is differentiable is
a)R b) R — {3} c) (0,0) d) none of these
2
29. | i y = asinmx + b cosmx , then ij is equal to
a) - m?y b) m?y c) —my d) my
30. | If the function f defined as
x2-9
z 3
flx)=9x-3" ¥

k, x=3




is continuous at x=3, find the value of k.

31.

If the following functions f(x) is continuous at x = 0, then write the value of k.

. 3x
sin- -

fx) = , x#0

k r x=0

32.

If y = x|x|, find dy/dx for x<0.

33.

The value of ‘k’ for which the function
1—cos4x

f(X):{V, ifxiO
k,ifx=0
A) 0

B) -1
C) 1
D) 2

is continuous at x=0 is

34.

If y = sin1x, the (1-x2)y, is equal to
A)
B)
)

35.

If a function defined by
kcosx T ud

O
3 if x :E

is continuous at ng _then the value of Kk is:
A) 2
B) 3
C) 6
D) -6

36.

:I'he function f(x) = cot x is discontinuous on the set:
(A) {x=nm,neZ} (B) {x=2nm; neZ}

(©) {x=(2n+1)g; ne Z}

1

(D) {x='—123t—;?’1€ ZJ

37.

If y=log, (Z_z ) then &y equals

dx?
A) -1/x
B) -1/x?
C) 2/x?
-2/x?

38.

A) Both A and R are true, and R is the correct explanation of A.




B) Both A and R are true, and R is not the correct explanation of A.
C) Alistrue but R is false.
D) Alis false but R is true.

2
Assertion(A): Let y=t1° + 1 and x=t® + 1, then % = 20t8.

Reason(R): dzy _i(ﬂ)dx

39. A) Both —5 = —1¢ d R is the correct explanation of A.
B) Both dx di\ dx ) dt 1 R is not the correct explanation of A.
C)A is true but R Is talse.
D)A is false but R is true.
Assertion(A): If f(x)=x",n # 0 is differentiable for all x, then x can be any element of the
interval [1, ).
Reason(R): If f(x)=x™,n # 0 is differentiable for all x, then x can be any element of the
interval (1, o).
40. k cosx ifxiz
If function defined by f(x) = ﬂ-32x ' . 2 is continuous at x = g , then the value of k
Jif x ==
2
IS
(A) 2 (B)3 (C)6 (D) -6
41. | The function f(x) = [x], denotes the greatest integer function, is continuous at
(A4 (B) -2 ©)1 (D) 15
42. stnx -
The function f(x) = { T Cosx, if x#0 is continuous at = =, then the value of kis.
k ,if x=0 2
(A)3 (B) 2 ©)1 (D) 1.5
43. | The function f(x) = |x| + |x — 1]is
(A)Continuous at x = 0 aswell asatx = 1
(B) Continuous at x = 1 butnotat x = 0
(C) Discontinuousat x =0aswellasat x =1
(D)Continuous at x = 0 butnotat x = 1
44. e3x _ e—Sx .
The function f(x) = x U x# Ois continuous at x = 0, then value of kis
k ,if x=0
(A)3 (B)S (C)6 (D)8
45. | The functionf (x) = tan x is discontinuous on the set
(A){nm:neZ} (B){2nm : ne Z}
T nm
(C){(2n+1)g:n62} (D) {T:neZ}
46. | The set of points where the function f given by

f(x) =|2x — 1] sin x is differentiable in
(AR (B)R—{5} (C) (0,0) (D) none of these




47. | If x = 2cos@ — cos 20 and y = 2sin @ — sin 26 , then Z—zis:
( ) cos B+cos 26 ( ) cos 8—cos 20
smg sin %g sin 259 sin 99
Cos cos Ccos —COSs
( ) sin 8—sin 26 (D) sin26+sin 0
48. | |f y = log, ( ) then — |s equal to:
1 2 2
(A —= (B) _x_z © = D)-=
49. | If siny = x cos(a + y), then EiS'
cosa —cosa
( ) cos?(a+y) ( ) cos?(a+y)
cosa — cosa
(C) sin2y (D) sin2y
50. | iff(x) = acosxx—CObe x20 and f(0) = 4 is continuous at x=0, then the ordered pair (a,b) is
() (x1,3) (b)(1,£3) (c)(-1,-3) (d)(-1,3)
51. | let A={9,10,11,12,13} and f:A—>N be a function defined as f(x) = Highest prime factor of x. Then
number of elements in the range of f(x) is
(a) 5 (b)4 (c)3 (d)None of these
52. | which of the statements(s) is/are incorrect
(a) if f+ g is continuous at x+ a, then f and g are continuous at x=a
(b) if lim(f g)exists, then lim f and lim g both exists
xX—=a x—=a xX—=a
(c) Discontinuity at x = a implies that non existences of limit
(d) All functions defined on a closed interval attain maximum or a minimum value in its interval
53. | The derivative of f(tanx) w.r.t g(secx) at x=%, where f(1) =2 and g'(v/2) = 4, is
1
()7 (b) V2 ()1 (d)o
54. | Ify?=ax?+bx +c, then :—x(y3yz) =
_p2
(a) 1 (b)-1 (05 (d)o
2
S5 | fu=x?+ y? and x = s+3t, y = 2s —t, then % is equal to
(a)12 (b)32 (c)36 (d)10
56. | The function f(x) = [x], where [x] is greatest integer function, is continuous at
(a)a (b)-2 (c)a (d)1.5
57. | The number of points at which the function f(x) = T is not continous is
(a)a (b)2 (c)3 (d) none of these
58.

. 2x 2x du .
Ifu= sm'l(—) andv= tan'l( ), then —is
1+x2 1-x2 dv

(a) 2 (b)x (c)-1 (d)1




9. |Ify= |Og(;—zz), then Z—z is equal to 1
e CFe B CFe S O e
ANSWERS:
Q. NO ANSWER MARKS
L. | (Ans. (b) We find the find that =2 = (x +3) = 6 # f(3) 1
So, f(x) has removable discontinuity at x = 3
2. (Ans. (c): We find that = and f(x) f(x) = x+4 =6. 1
fe) # f(x)
Hence, f(x) has discontinuity of first kind at x = 2.
3. Ans. (b): At any integer k, we find that 1
fG)=f(k—h) = [k—h]l=k-1
and f(x) =f(k+h)= [k+h]=k
f(x) # f(x).So, f(x) has discontinuity of first kind at x = k
4, (Ans. (b) : We find that 1
f(x) =(x—1)" sinsin (ﬁ)
= 0 X (An oscillating number between — land 1) = 0,if n > 0
= f(0),if n =0.
Hence, f(x) is continuous at x = 1 for alln > 0.
5. 1
Ans. (b) : We find that f(x) =cos cos % = An oscillating number between —1 and 1.
So, f(x) does not exist. Hence, f (x) has discontinuity of first kind at x = 0.
6. (Ans. (a): The function f(x) = [x] is discontinuous at x = 4,5, 6 in [3, 7]. It is right 1
continuous at x = 3 and left discontinuous x = 7. Hence, there are four points of
discontinuity.
7. 1
Ans. (a): The sum of continuous functions is continuous function. Therefore, f + g if
continuous atx = a.
8. Ans. (b): The composition of continuous functions is a continuous function. Therefore, gof is 1
continuous at x = a.
9. 1
Ans. (d): If f(x) is continuous at x = 0, then
F@ =10 1ms =k =50 X X3 = k=g = k
10. (Ans. (b): If f(x) is continuous at x = 0, then 1




sin sin ax’ i St
x T ax 180 180

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

o loja|lale oo |lo|jo|e (OOOgOm> o> >0

31.

lim2=2 =6 therefore k=6

Xx—3 X—

32.

3 .
. sin3x/2_,. 5sin3x/2
lim /2 im 2

x—0 x x—0 3x/2

Or k=3/2

P RrlRr|RRIRIRIRIRIR|IRIR|[PRPRRPRRPRRRPRRPRR R~

33.

for x<0, y = x|x| =-x?2

dy _

-, —2x
dx

34.

35.

36.

37.

38.

39.

40.

41.

@OZDDIDOIDO
o)

. T
51n(7—x) k

n—F—— =3 Ex1=3=>k=6
x7 207 = X)

N N I I

42.

(D) 1.5 Greatest integer function is continuous except at integer points.

43.

(B) 2




sin x

lim +limcosx=k=> 14+1=k=2>k=2

x-0 X x—0

44, | (A) Continuousat x = 0aswellasat x =1 1
45. | (D)8 1
eBx—Sx _ e—Sx esx -1

lim =k =28xlime™>* xlim———=k =2k=8

x—0 X x—0 x—0 8x
46. (C){(Zn +1)Z:ne Z} 1

2
7. @®R-(5) 1
48. ( )COSB—COSZG 1
sin20-sin @
DX oing + 25in26 and %X = 2c050 — 20526
19 = 2sin sin26 and — > = 2cos cos
2
49. (D)_x_2 1
y = 2log, x —log,e? = y=2log,x—2

cosa

>0- (A) cos?(a+y) 1
dx cos(a+y)cosy + sinysin(a + y)
dy cos?(a +y)
dx cos[(a+y)—y]) - dx  cosa
dy  cos?(a+7y) dy  cos?(a+y)

51. b 1
52. b 1
53. a,b,c,d 1
54. b 1
55. d 1
56. d 1
57. d 1
58. d 1
59. d 1
60. b 1







