MISSION NDA MATHEMATICS

COMPLETE TOPICWISE QUESTIONS

LIMITS, CONTINUITY & DIFFERENTIABILITY

1.

46(tan 6—26tan 0) .

éi_r)r(l) Gcos 20 1S equal to

1 1
(@) — NG (b) 5
(c)1 (d) 2
lim =2 equals
x—0 3¥-1
(@)1 (b) log, 3
(c) log 4 (d) logs 4

7 2
If  is a repeated root of ax? + bx + ¢ = 0, then lim Sm(ax—mzﬁc)'
x-a (x—a)
(@)o (b)a
(c)b (d)c
1
/—(l—cos 2x)
The value of lirr(l) % is
X—

(a) -1 (b)O
()1 (d) none of these

in—1
lim sz—(ﬂz)is equal to
x——2 xX“+2x
(@ -3 (b) 0
(c) (d) none of these

If f: 1R = IR is defined by

i ifx € IR — (1,2
Flx) =% —3x+2’ fx 2
2, ifx=1

1, ifx =2

then lim &= equal to
x—2 xX—2
(a) -1 (b) —(1/2)
()1 (d) does not exist

. 3x—sin~?! x) .
The value of lim { - } is
x—0 WUx—ta X

(a) 2 (b)3
2
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sin 3/xIn (1-5x)

8. The value of lim

(a)—2
2

(c)—=

3

. 1—cos x)?
9. The value of lim ;
x—0 tan3 x—sin3 x
1
a —
(@)

(c) o

x—0 (tan~? \/E)Z(e3ﬁ—1) !

(b) -5
3
(d) -2

(b) 0

(d) does not exist

10. The value of lim x + /xz + x2sin (1) is
X——00 X

(a) -2
(c)2

) 1442+ to (n+1) terms
11. lim {—=3 =

1,1
n—co [ 14-42+-to (n+1) terms

(b) O
(d) none of these

: 4
(a) 7 (b) :
: 2
(C)E (d) g
ul-(ﬁﬂﬁ:ﬂtg_OT
' n1—>rl(;10 1+b+b2+-.-4pn-1 =U,1
(@a=b»b () a < b
()a>"b @1<a<b
. 1 1 1 .
13.%2{)10§+§+E+ ...+m|sequalto
(o) % (b)1/3
()% (d) none of these
. 1F 42X 435 X\ A/ X
14. chl_r)r(l) (f) is equal to
1
a —
) (i) (b) =
a/n n
(C) (ln) (d) Ln)a
1
1c052 x+2c052 x+...+ncosz XVcosZ %
15. The value of lim { } is
x—>; n
: 1
= n \nr
Nz @ (%)
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X—00

16. lim x? (1 — cos %)\/(1 — cos %) J(l — cos %)\/_oo is equal to

(@)o (b)1/2
(c)1 (d)2/3
(x3+x%2-16x ) .
17. Let f(x) = {T ifx # 2. If £(x) is continuous for all x, then k =
k ifx =2
(a)7 (b) 2
(c)0 (d)-1

18. The function f(x) = sin™?! (cos x) is

(a) discontinuous at x = 0 (b) continuous at x = 0
(c) differentiableat x = 0 (d) none of these

x+2, 1<x<?2

19. The function f(x) = {4, x=2 is continuous at
3x—2, x>2
(a) x = 2 only (b)x <1
(c)x=1 (d) none of these
20. Let the function f(x) = ﬁ, if x #0; f(x) = 0. If x = 0, the derivative from the right
f'(0%)and the derivative from the left f'(07)are
(a)0and 1 (b)-1and 1
(c)land-1 (dJl1andO

21. The function f(x) = 1 + |sin x| is
(a) continuous nowhere
(b) continuous everywhere and not differentiable at x = 0
(c) differentiable nowhere
(d) differentiableat x = 0

0, x<0
22. Let f(x) ={x2 P

Then for all x,

(a) f" is differentiable
(b) f is differentiable
(c) f" is not continuous
(d) f is not continuous
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23. The function f(x) = {4x2—1’ x#0 is continuous
0, x=0
(a) everywhere exceptat x = 0 and x = oo (b) nowhere
(c) everywhere (d) everywhere exceptat x = 0

24. At point x = 1, the function f(x) = {

(a) continuous and differentiable

(b) continuous but not differentiable
(c) discontinuous and differentiable

(d) discontinuous and not differentiable

x3—-1;, 1<x<o
x—1;, —-oo<x<1

. : e%; x<0 .
25. A function is defined as f(x) = {lx 1 x>0 then f(x) is
(a) continuous at x = 0,1 (b) differentiable at x = 0
(c) differentiable atx = 1 (d) none of these
ﬁ, x<1
26. For the function f(x) =1 x = 1 which of the followingis true?
x?,  x>1

(a) It is continuous at all points

(b) It is continuous at all points exceptat x = 1
(c) It is differentiable at all points

(d) none of these

1—C(;S x’ x<0
27.1F f(x) =4, * ,
-e”*, x>0

2
thenatx =0, fis

(a) continuous (b) not continuous
(c) differentiable (d) none of these
[2x =3]|-[x], x=1
. _ . < i
28. The function f(x) {sin (T[?x)’ X <1 (where [x] denotes the greatest integer < x ) is

(a) continuous at x = 2 (b) differentiableat x = 1
(c) continuous but not differentiable atx =1 (d) none of these

x*-5x%+4

m, x*1,2
29. Let f(x) = 6, =1
12, x =2
then f(x) is continuous on the set
(a) R (b) R — {1}
(R - {2} (d) R —{1,2}
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X_is differentiable, is

30. The set of all points, where the function f(x) =

1+(x|
(a) (=0, ) (b) (0, )
(c) (—0,0) U (0, ) (d) none of these
31. The value of 1{1_1)130 W - ,{g{}o W is
(a)o (b) 1/4
(c)1/5 (d)1/30

1+sin x—cos x

32. The function f(x) = x # 0is continuous at x = 0 if £(0) is

1-sin x—cos x

(a)1 (b) -1
(c) V2 (d) —v2
24y
33. The value of lim 22 %% g
x—1 x—1
(a)m (b) ==
n(n+1) n(n-1)
(™2 (d) 22
((1+|sin x|)sin —%<x<0
34. If the function f(x) = < b, x=0 is continuous at x = 0, then

tan 2x

Vs
etan 3x, 0<x<g

(@)a =log, b,a = (b) b = log, a,a=§

2
3
2

(c)a=log, b,b= (d) none of these

35.If f(x) = sin |x| — el*l thenat x = 0, f(x) is
(a) continuous but not differentiable
(b) neither continuous nor differentiable
(c) both continuous and differentiable
(d) none of these

o X2 x2 b x—n
36. The value of lim i

x—-1 x—1
(a) 22 (b) 0
()1 (d)n
xlog cos x
37.1f f(x) = {1og ey ¥ 70
0, x=0
then

(@) f(x) is not continuous at x = 0

(b) f(x) is continuous at x = 0

(c) f(x) is continuous at x = 0 but not differentiable at x = 0
(d) none of these
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The value of lim [ ’x +Vx +Vx —+/x]is
X—00

38.
(a) Y2 (b) 1
(c)o (d) none of these
39. The set of all points where f(x) = 3/x2|x| — |x| — 1 is not differentiable is
(a) {0} (b) {—0,0,1}
(c) {0,1} (d) none of these
40. lim —Y2 0= = equals
x-0 (,/8xy—4x2+1/8xy)
1 1
(c)% (d) none of these
41. Let f(x) = (x + |x])|x]|. Then for all x,
(a) f is continuous (b) f" is differentiable for some x
(c) f" is continuous (d) f"" is continuous
42. The value of lim ln(1+2h)_221n(1+h) is
x-0 h
(@)1 (b) -1
(c)o (d) none of these
2
43.If f(x) = {Zjﬁz ::: Z;c +e z i 2’ "R then f(x) is continuous and differentiable at x = 1 if
(a)c=0,a=2b (b)a=b,ceR
(c)a=b,c=0 (da=b,c#0
(i 2n
44. lim M is not continuous at x =
n—oo 1+(2sin x)2n
(@) /6 (b) /4
(c)m/2 (d) none of these

45.

46.

47.

Let f(x) = sin %,x # 0. Then f(x) can be continuousatx = 0

(@)iff(0) =1 (b)if f(0)=0

(c)if f(0) =-1 (d) for no definite value of f(0)
The set of all points where the function f(x) = 1+x|x| is differentiable is

(a) (—o0, o) (b) (0, 0)

(c) (—o0,0) U (0, ) (d) none of these

If f(x) = [x], where [] is the greatest integer function, and g(x) = x(1 — x?)(4 — x?2), then

glf (] is

=
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(a) discontinuous at all integers (b) continuous at all integers
(c) continuousatx = 0,+1,+2 (d) discontinuous at x = 0, +1,+2

48. Let f(x) = [cos x + sin x],0 < x < 27, where [x] denotes the greatest integer less than or
equal to x. The number of points of discontinuity of f(x) is
(a) 6 (b) 5
(c)4 (d)3

49. If [x] denotes the greatest integer < x, then f(x) = % is

(a) discontinuous at some x

(b) continuous at all x, but the derivative f’(x) does not exist for some x
(c) f'(x) exists for all x but f"'(x) does not exist

(d) f'(x) exists for all x

50. The number of points where f(x) = is discontinuous is

1
log [x2—-3x+3|
(a) 2 (b) 4
(c)6 (d)o

51. Let f(x) = sin x if x is rational and f(x) = 1 — 2cos x if x is irrational, then
(a) f(x) is nowhere continuous
(b) f(x) is continuous at one point only
(c) f(x) is injective

(d) f(x) is continuous at infinite number of points

52. The value of k for which the function

1
flx) = sm;, x#0

k, x=0
is continuous is
(a) 8 (b) 1
(c)-1 (d) none of these

53. If f(x) = 1+:—1/x,x # 0and f(0) =0,thenatx =0
(a) f is continuous
(b) f is discontinuous
(c) f is left continuous only
(d) f is right continuous only
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ANSWER KEY

1. |2 [3@ |4 |s5@ |6 ()

7. (c) 8. (b) 9.(d) 10. (d)

11. (a) 12. (d) 13. (¢) 14. (¢) 15. (b) 16. (b)

17. (a) 18.(b) | 19.(c) 20. (a)

21.(b) | 22.(b) | 23.(d) | 24.(b) | 25.(a) | 26.(a)

27.(a) | 28.(c) | 29.(a) | 30.(a)

31.(c) | 32.(b) | 33.(c) | 34.(a) | 35.(c) | 36.(a)

37.(b) | 38.(a) | 39.(d) | 40.(d)

41.(c) | 42.(b) | 43.(a) | 44.(a) | 45.(d) | 46.(a)

47.(c) | 48.(c) | 49.(d) | 50.(d)

51.(a) | 52.(d) | 53.(a)
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