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LEVEL-1

Continuity of a function at a point
ased on

Q.1

Q.2

Q.3

Q.4

Q.5

1+X,
5-x,

when X < 2 .
X =21s

Function f(x) = { when x 2
>

continuous at x = 2, if f(2) equals -
(A0 B)1 (©)2 (D) 3

1
If f(x) :{XCOS;’ x#0 s continuous at

k x=0
x =0, then
(A k>0 (B)k<0
(©) k=0 D)k =0

x2+2, x>1

If function f(x) :{ is continuous

2x+1, x=1

at x = 1, then value of f(x) for x <1 is-
(A)3 (B) 1-2x
(C) 1-4x (D) None of these

Which of the following function is continuous
atx =0-
x#0

(A) 6 = {S‘“ZYX’
1 x=0

1/x
(B) f(x) = {(1+x) , X#0
x=0

-1/x
©fx="  X7°

1 x=0
(D) None of these
If f(x) :{GXS » x<0 is continuous at

2a+x, x>0
x =0, then the value of a is -
(A)1 (B)2
()3 (D) None of these

Q.6

Q.7

Q8

Q.9

Q.10

Q.11

Q.12

x?—(a+2)x+a )
Iff(x) =" x_p X7 ¢ is continuous
2, X=2

at x = 2, then a is equal to-

(A0 ®1 ©-1 (D2
sintax 0
If f(x) =17 7" s continuous at
k, x=0
x =0, then k is equal to-
(A)O B)1
(©) a (D) None of these

What is the value of (cos x)** at x = 0 so that it
becomes continuous at x = 0-

(A0 ®1 (©)-1 (D)e
k cosx /2
If f(x) = {7_2x' ~~ "' “is a continuous
1 X=n/2
function at x =n/2 , then the value of k is-
(A)-1 ®1 (©)-2 (D) 2
x3—ad

If function f(x) = , Is continuous at

X = a, then the value of f(a) is -

(A) 2a (B)2a*> (C)3a (D) 3a2
1 0

If fx) =M% **" is continuous at
k, x=0

x =0, then k is equal to -
(A)8 B)1
(C)-1 (D) None of these

1/x
Function f(x) = (1+§) is continuous at

x = 0 if f(0) equals-
(A) e
©o

(B)e?
(D) el/a
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Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

If f(x) = 22507 (X2 (o 1 is continuous at
X—T

X = x, then f(rr) equals-

(A0 (®B)1 (©-1 (D)7
tan x
F£() = {siny’ * 7 0, then f(x) is -
1 x=0

(A) continuous everywhere
(B) continuous nowhere

(C) continuous at x = 0

(D) continuous only atx =0

If f(x) = 2x+tanx is continuous at x = 0, then
(0) equals-
(A)O ®1 (©)2 (D)3
/ 3/
If f(x) = VX -VI4X , (x # 0) is continuous
X
at x = 0, then the value of f(0) is-
(A) 1/6 (B)1/4 (C)2 (D) 1/3
ax’—b when 0<x<1
It fx) =5 2 when  x=1 is
Xx+1 when 1<x<2

continuous at x = 1, then the most suitable
values of a, b are-
(A)a=2,b=0
(C)a=4,b=2

B)a=1,b=-1
(D) All the above

x|, when x<O
Iff(x) =4 x, when 0<x<1 thenfis-
1, when

(A) continuous for every real number x
(B) discontinuous at x =0

(C) discontinuous at x = 1

(D) discontinuous at x =0 and x =1

x>1

in(1/x), 0 -
If f(x) :{sm( X). x# , then it is
0, x=0
discontinuous at -
(A)x=0 (B) All points
(C) No point (D) None of these

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Function f(x) = x — |x| is-

(A) discontinuous at x = 0

(B) discontinuous at x = 1

(C) continuous at all points
(D) discontinuous at all points

Function f(x) = tan x, is discontinuous at-
(A)x=0 (B) x =m/2
C)x=mn (D) x=-n

Function f(x) = [x] is discontinuous at-
(A) every real number

(B) every natural number

(C) every integer

(D) No where

Function f(x) = 3x?—X is-
(A) discontinuous at x = 1
(B) discontinuous at x =0
(C) continuous only atx =0
(D) continuous at x =0

x2, when x<0
Iff(x) =< 1, when 0O<x<1,thenf(x) is-
1/x, when x=>1

(A) continuous at x =0 butnotatx =1
(B) continuous at x =1 but notatx =0
(C) continuous atx =0andx =1

(D) discontinuous atx =0and x =1

-1 xeQ .
1, x¢Q 1S
(A) continuous at x = 0

(B) continuous at x = 1

(C) every where continuous
(D) every where discontinuous

Function f(x) = {

-x2, Xx<0
17100 = 1 X% 05X =L hen () is-
4x°-3x, 1l<x<2
3x+4, X>2

(A) continuous at x =0 butnotatx =1
(B) continuous at x =2 but notat x =0
(C) continuous at x = 0,1, 2

(D) discontinuous at x = 0,1, 2
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Q.27

Q.28

Q.29

Q.30

Q.31

Q.32

X% —4x+3

Functionf(x)= {2 7 ' X7 is-

2, x=1
(A) continuous at x =1
(B) continuous at x = -1
(C) continuous at x =1 and x = -1
(D) discontinuous at x =1 and x = -1

Let f(x) = 3—| sin x|, then f(x) is-
(A) Everywhere continuous

(B) Everywhere discontinuous
(C) Continuous only atx =0

(D) Discontinuous only at x =0

. -1, 2 .
The function f(x) = X X< is a
2X—-3, x22
continuous function for-
(A) all real values of x
(B) only x =2
(C) all real values of x = 2
(D) only all integral values of x
X sin X, 0<x<m/2
Iff(x) =<n . T , then -
Esm (m+X), ) <X<T

(A) f(x) is discontinuous at x = w/2
(B) f(x) is continuous at x = ©/2
(C) f(x) is continuous at x =0

(D) None of these

The value of k so that

f(x) = {k(Zx—xz) when x <0

COSX, whenx >0

continuous at X = 0 is-

(A) 1 (B) 2
(C) 4 (D) None of these
If (%) :(a+x)zsin(a+x)—azsina, X %0

X
then the value of f(0) so that f is continuous at
x=0is-

(A)a’cosa+asina (B)a?cosa+2asina
(C) 2a2 cos a + a sin a (D) None of these

Q.33

Q.34

Q.35

Q.36

Q.37

Let f(x) = |x| + |[x-1], then-

(A) f(x) is continuous atx =0 and x =1

(B) f(x) is continuous at x =0 butnotat x =1
(C) f(x) is continuous at x= 1 but not at x = 0
(D) None of these

Consider the following statements:
I. A function f is continuous at a point
xoe Dom (f) if lim f(x) = f(xo).
X—>Xg

1. fiscontinuous in [a, b] if fis continuous in
(a, b) and f(a) = f(b).
I11. A constant function is continuous in an

interval.
Out of these correct statements are
(A) land 11 (B) Il and 111
(C) land 111 (D) All the above
X+2, when x<1
If f(x) =<4x-1, when 1<x<3, then correct
x?+5 when x>3

statement is-
(A) lim f(x) = lim f(x)
x—1 X—3
(B) f(x) is continuous at x = 3
(C) f(x) is continuous at x =1
(D) f(x) is continuous at x =1 and 3

Let f(x) and ¢(x) be defined by f(x) = [x] and

o(x) = {

0, xel [1=G.IF
x2, xeR—-1 S

(A) Iirn1 d(x) exist but ¢ is not continuous at x = 1
(B) Iirn1 f (x) does not exist and f is continuous at x =1

(C) ¢ is continuous for all x
(D) None of these

X4 +a, x<4
| x—4]
f(x) = a+h, x=4 is continuous at
x-4 +b, x>4
Ix—4]
X =4, if-
(A)a=0,b=0 (B)a=1,b=1
(Ca=1,b=-1 (D)a=-1,b=1
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Q.38  The function f(x) = LOSXZSINX G continuous
everywhere then f (n/4) =
(A)1 (B)-1
©) V2 (D) 1/42
tan [Z—xj
Q.39 If f(x) =————=, x #n/4 is every where
cot 2x
continuous, then f(rn/4) equals-
(A)O B)1 (©) -1 (D) 1/2
Continuity from left and right
X 0
Q40 Iff(x)={glx 1’ <7 ,then-
0, x=0

(A) lim £ =1
(B) lim (=1

(C) f(x) is continuous at x = 0
(D) None of these

Q.41 If f(x) = [x], where [Xx] = greatest integer < X,
thenatx =1, fis-
(A) continuous (B) left continuous
(C) right continuous (D) None of these

el Continuity of a function in an
SEECRUE jnterval

J1+px —/1-px

-1<x<0
= X i
Q42 If 1(x) i1 is
, 0<x<1
X—2
continuous in the interval [-1,1] then p equals -
(A)-1 (B)1
(©) 12 (D) -1/2
2
X—, 0<x<1
a
Q43 If f(x) = a, 1<x<+42 s
2
@b7-4b) 5oy
2
X
continuous in the interval
[0, =), then values of a and b are respectively -
(A)1,-1 (B) -1, 1+ v2
(©)-1,1 (D) None of these

Q.44  Which of the following function is not
continuous in the interval (0, )

(A) xsin =
X
1 O<xs%7E
(B) (2x] x
2sinl — |, —<X<m
9
(C) tan x

(D) None of these

Question

wss Continuous and discontinuous function

Q.45  Function f(x) = |x] is-
(A) discontinuous at x = 0
(B) discontinuous at x = 1
(C) continuous at all point
(D) discontinuous at all points

Q.46  Poaint of discontinuity for sec x is -
(A) x=-n/2 (B) x=3n/2
(C)yx=-bn/2 (D) All of these

Q.47  Function f(x) = L is discontinuous at -
log | x|

(A) one point

(B) two points

(C) three points

(D) infinite number of points

Q.48 If f(x) = x —[x], then f is discontinuous at -
(A) every natural number
(B) every integer
(C) origin
(D) Nowhere

Q.49  Which one is the discontinuous function at any
point -
(A) sin x
(C) 1/(1-2x)

(B) x?
(D) 1/(1+ %2)

Q.50  The point of discontinuity of cosec X is -
(A)x=mn B)x=n/2
C)x=3n/2 (D) None of these

Q.51 In the following, continuous function is-
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Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

Q.58

Q.59

(A) tan x (B) sec x
(C) sin 1/x (D) None of these Q.60
In the following, discontinuous function is-
(A) sin x (B) cos x
(C) tan x (D) ¢
Q.61
Which of the following functions is every
where continuous-
(A) X+ |x] (B) x=1x]
©) x x| (D) All above
Which of the following functions is Q.62
discontinuous at x = a-
(A) tan (x —a) (B) sin (x —a)

(C) cosec (x —a) (D) sec (x —a)

If f(x) is continuous and g(x) is discontinuous
function, then f(x) + g(x) is-

(A) continuous function

(B) discontinuous function

(C) constant function

(D) identity function

Q.63

Function f(x) = [x-2| —2| x4 is discontinuous

at Q.64
(A)x=2,4 (Byx=2

(C) Nowhere (D) Exceptx =2, 4

Function f(x) = |sin x| + |cos x| + |x| is

discontinuous at- Q.65
(A)x=0 (B) x=mn/2
C)x=mn (D) No where

Function f(x) = 1+ |sin x| is-
(A) continuous only atx =0
(B) discontinuous at all points
(C) continuous at all points
(D) None of these

If function is fx) = x| + X — 1| + [x — 2, %O
then it is -

(A) discontinuous at x = 0

(B) discontinuous at x =0, 1

(C) discontinuous at x =0, 1, 2 Q.67

(D) everywhere continuous

3

X° -1 .. .
— = — isdiscontinuous at -

Function f(x) = —

X©—=3x+2
(A)x=1 B)x=2
C)x=12 (D) No where
If f(x) = a 1x) and g(x) = f [f{f(x)}], then g(x)
is discontinuous at -
(A)x=3 B)yx=2
(C)x=0 (D)x=4
The function f(x) = [3x=41 s discontinuous at
(A)x=4 (B) x=3/4
(C)x=4/3 (D) No where

The function f(x) = (g - xj tan x is discontinuous

at-
(A)x=m B)yx=0
(C) x :% (D) None of these

Which of the following function has finite
number of points of discontinuity-

(A) sin [nx] (B) [x)/x

(C) tan x (D) x+ [X]

The points of discontinuity of

f(x) = tan (n_x] other than x = -1 are-
X+1

(A)x=m=n (B)x=0
2m-1

C)x=

© 2m+1

(D) x= 2m +1 , mis any integer
1-2m

In the following continuous function is-

(A) [x] (B)x—Ix]

(C) sin [X] (D) e*+¢e*

In the following, discontinuous function is-
(A)sin?x+cos’x  (B)eX+e™
(C) ex2 (D) el/x
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Q.68

If f(x) is continuous function and g(x) is
discontinuous function, then correct statement
is -

(A) f(x) + g(x) is a continuous function

(B) f(x) — g(x) is a continuous function

(C) f(x) + g(x) is a discontinuous function

(D) f(x) g(x) is a continuous function

Differentiability of function

Q.69

Q.70

Q.71

Q.72

Q.73

Q.74

Which of the following functions is not
differentiable at x = 0-

(A) x x| (B) x*

(C) e~ (D) x+x

Which of the following is differentiable function-

(A) X2 sin% (B) x|x]

(C) cosh x (D) all above
The function f(x) = sin |x] is-

(A) continuous for all x

(B) continuous only at certain points
(C) differentiable at all points

(D) None of these

If f(x) = [x-3|, then fis-

(A) discontinuous at x = 2

(B) not differentiable at x = 2

(C) differentiable at x = 3

(D) continuous but not differentiable at x = 3

| x-1]

If f(x) = L x = 1, and f(1) = 1, then the

correct statement is-

(A) discontinuous at x = 1
(B) continuous at x = 1

(C) differentiable at x =1
(D) discontinuous for x > 1

X+l x>1

If f(x) =< 0, x =1, then f'(0) equals-
7-3x, x<1

(A)1 B)2 (€0 (D)-3

Q.75 The function f(x) = |x| + |x — 1| is not

Q.76

Q.77

Q.78

Q.79

Q.80

Q.81

differential at -

(A)x=0,1 (B)x=0,-1
C)yx=-1,1 (D)x=1,2

e’*, x=0 : :
If f(x) = ' , then which one is
correct-

(A) f(x) is differentiable at x =0
(B) f(x) is discontinuous at x =0
(C) f(x) is continuous no where
(D) None of these

Function [x] is not differentiable at -
(A) every rational number

(B) every integer

(C) origin

(D) every where

when x>1
, then

|x=3|,
1100 = ﬁ_3_x+E’ when x <1
4 2

correct statement is-

(A) fis discontinuous at x = 1

(B) fis discontinuous at x = 3

(C) fis differentiable at x = 1

(D) fis differentiable at x =3

Function f(x) = Ix1 is-
X

(A) continuous every where

(B) differentiable every where

(C) differentiable every where except at x = 0
(D) None of these

Let f(X) = |x—a| + | X — b|, then-

(A) f(x) is continuous for all x € R

(B) f(x) is differential for vV x € R

(C) f(x) is continuous except at x =a and b
(D) None of these

Function f(x) = |x — 1| + |x — 2| is differentiable
in [0, 3], except at-
(A)x=0andx=3
(C)yx=2

B)x=1
(D)x=1andx=2

CONTINUITY & DIFFERENTIABILITY



Q.82

Q.83

Q.84

Q.85

Q.86

Q.87

1, when x <0
then at

1+sinx, when 0<x<w/2’

Wf@)={

x =0, f'(x) equals-

(A) 1 (B) 0
(C) (D) Does not exist
X 0
If f(x) ={15e/%’ - , then the function
0, x=0
f(x) is differentiable for -
(A) x € Rt B)xeR
(C)x e Ro (D) None of these
[ AP 1 0
If f(x) = % S5 X7V s differentiable at
0, x=0
x =0, then-
(A)a>0 B)a>1
C)ax1 (D)a> 0
1500 =1 & *=0 then f(x) is-
|1-x|, x>0

(A) continuous at x =0

(B) differentiable at x = 0

(C) differentiable at x =1

(D) differentiable both at x = 0 and 1

The function f(x) = x — | x | is not differentiable
at

(A)x=1
(C)x=0

(B)yx=-1

(D) Nowhere
Which of the following function is not
differentiable at x = 1
(A) sinx

(C)a*

(B) tan x
(D) sin x

Q.88

Q.89

Q.90

Q.91

x-1
— x=1
If f(x) =4 2X —§§+5 , then (1)
—— x=1
3
equals -
2 2
A) = B)- =
(A 3 (B)- 3
©o (D) Does not exist
sin x?
Iff(x) =y x#0 thenatx =0, f(x) is
0 x=0

(A) continuous and differentiable

(B) neither continuous nor differentiable
(C) continuous but not differentiable
(D) None of these

Function f(x) =1 + | sin x | is—
(A) continuous no where

(B) differentiable no where
(C) everywhere continuous
(D) None of these

X2, x<0
Functionf(x) =< 1, O0<x<1is-
1/x, x>1

(A) differentiable at x =0, 1

(B) differentiable only at x =0
(C) differentiable atonly x =1
(D) Not differentiable atx =0, 1
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LEVEL- 2

Q.1

Q.2

Q.3

Q.4

Q.5

If [.] denotes G.L.F. then, in the following,
continuous function is- Q.6

(A) cos [X] (B) sin n[x]

(C) sin g [X] (D) All above

If £(x) = 1-cos(1—cosx)

2 , (x # 0) is continuous
X

everywhere, then f(0) equals-

(A) 1/8 (B) 1/2
(C) 1/4 (D) None of these Q7
Ax 1/x
For function f(x) = (1+?j » x#0 , the
e4/5 X =0

correct statement is-
(A) f(0 + 0) and f(0 — 0) do not exist
(B) f(0 + 0) = f(0 - 0)
(C) f(x) continuous at x =0
(D) )I(|Ln0 f(x) = f(0) 08

sin(@-+1)x +sinx %<0

X

Iff(x) =<c , x=0,Is

Vx+bx% —/x x>0

bx/x '

continuous at x = 0, then Q.9
(A) a=3/2,¢c=1/2, bisany real number
(B)a=-3/2,c=1/2, bisR - {0}
(C)a=32,c=-12,be R—{0}
(D) None of these
Function f(x) = 4x3 + 3x% + e * + |x-3| + Q.10
log (a* — 1) + x¥® (a >1) is discontinuous at-
(A)x=0 B)x=1
(C)x=2 (D) x = g

Va2 —ax+x2 —va? +ax+x?
Ja+x—+a-x

If f(x) = is (@>0)

continuous for all values of x, then f(0) is equal
to-

(A)ava (B) Va
(C)—a (D) -ava
22
(b 2a ), 0<x<a
b2 x? at b
i =] , a<X<
Function f(x) 5 8 3x < is
1(b%-a°
3 x| X>b

(A) continue atx = a

(B) continueatx=h

(C) discontinue onbothx =a,x =b
(D) continue atbothx =a,x=b

e1/>< -1
The function f(x) = < q1/x | ¢ x#0 ,
0, Xx=0

(A) is continuous at x =0
(B) is not continuous at x =0
(C) is continuous at x = 2
(D) None of these

sinx

1/x—a
where, a.# mn
sina

If function f(x) :(

(m € 1) is continuous then -
(A) f(OL) - etana (B) f (OL) = ecota
(C) f(ar) = g2t (D) f(c) = cot a

—2sinx, X<—w/2
If f(x) =qasinx+b, —-wn/2<x<mn/2, is a
COSX, X>nl2

continuous function for every value x, then-
(A)a=b=1 (B)a=b=-1
Ca=1b=-1 (D)a=-1,b=1
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Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

If function f(x) = x— [x—x?|,~1 < x <1 then f is-
(A) continuous at x = 0

(B) continuous at x = 1

(C) continuous at x = -1

(D) everywhere continuous

f(x) = 1+ 2% is-

(A) continuous everywhere
(B) continuous nowhere
(C) discontinuous at x =0
(D) None of these

Let [.] denotes G.I.F. and f(x) = [x] + [-X] and
m is any integer, then correct statement is -
(A) lim f(x) does not exist

X—>m

(B) f(x) is continuous at x =m
(C) lim f(x) exists
X—m

(D) None of these

If f(x) = (tan x cot o)™ s continuous at
X = o, then the value of f(a) is -

(A) e2 sin 2o (B) e2cosec2 o

(C) geosec 2a (D) esin 2a

Let [.] denotes G.I.F. for the function
£(x) = tan (n[x —2 7))
1+[x]

(A) f(x) is discontinuous at x =0

(B) f(x) is continuous for all values of x
(C) f(x) is continuous atx =0

(D) f(x) is a constant function

the wrong statement is -

The point of discontinuity of the function

f(x) = 1+ cos5x is-
1-cos4x
(A)x=0 B)x=n
(Cyx=n/2 (D) All the above
Let f(x) = V1+sinx —1-sinx . The value

which should be assigned to f at x = 0 so that it
is continuous everywhere is-

(A) 1 B)2 (C)—2 (D)12

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

If the function

sin (k+1)x+5|nx, when x <0

when x =0 is

f(x)=11/2 X ,
(X +2x2)12

continuous at x = 0, then the value of k is-

(A) 1/2 (B) -1/2

(C)-3/2 (D)1

., whenx>0

3 x<0

If f(x) = then -
2x+1, x>0

(A) both f(x) and f( | x |) are differentiable at
x=0

(B) f(Ix|) is differentiable but f(x) is not
differentiable at x = 0

(C) f(x) is differentiable but f(jx]) is not
differentiable at x =0

(D) both f(x) and f(|x|) are not differentiable at
x=0

The number of points in the interval (0, 2)
where the derivative of the function

f(x) = [x —1/2| + |x 1| + tan x does not exist is-
(A)1 B2 (©3 (D)4

Function f(x) = sin (r[x]) is-

(A) differentiable every where

(B) differentiable no where

(C) not differentiable at x = 1 and -1
(D) None of these

xtant(1/x), x#0
0, x=0

Function f(x) = { atx =0
is-

(A) discontinuous
(C) differentiable

(B) continuous
(D) None of these

COSX —SinX .

Function f(x) = is not defined at

X = —. The value which should be assigned to

T
4
fatx = % so that it is continuous there, is-

(A)O (D) None

1 1
® 5 © 5
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Q.24

Q.25

Q.26

Let f(x) = max {2 sin x, 1 — cos x), x e (0, ). Q.27

Then set of points of non-differentiability is -

(A) ¢ (B) {n/2}
(C) {m—cost3/5} (D) {cos?3/5}

y el/x _e—l/x
If f(X) = el/><+e—1/x’
0 ’

Xx#0

Xx=0

, then correct

statement is-

(A) fis continuous at all points except x =0

(B) fis continuous at every point but not
differentiable

(C) fis differentiable at every point

(D) fis differentiable only at the origin

Consider the following statements-

() Ifafunction is differentiable at some point
then it must be continuous at that point

(1) If a function continuous at some point then
it is not necessary that it is differentiable at
that point.

(111) Differentiability of a function at some
point is the necessary and sufficient
condition for continuity at that point.

From above, correct statements are-

(A) LI, B) 1, 1l

oL (D) I, 11

State which of the following is a false

statement -

(A) If f(x) is continuous at x = a then
f(a) = >|<'Lna f(x)

(B) If lim f(x) exists, then f(x) is continuous at
X—a

X=a

(C) If f(x) is differentiable at x = a, then it is
continuous at x = a

(D) Iff(x) is continuous at x= a, then lim f(X)

X—a

exists
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LEVEL- 3

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

If the derivative of the function - Q.7

_ [ax2+b, X <=1
f(x)_{bx2+ ax +4, x=>-1

is everywhere continuous, then

(A)a=2,b=3 (B)a=3,b=2
(C)a=-2,b=-3 (D)a=-3,b=-2
The value of f(0), so that the function Q.8
(27 -2x )% -3 . .
X)=—————, (X # 0)is continuous,
1) 9-3(243 +5x)Y° ( )
is given by -
(A)2/3 (B)6 (C)2 (D) 4
X—4,
If f(x)= Ix=4| forxel o
(x3/2)—x2+3x+(1/2), for x<1

(A) f(x) iscontinuousatx =1l andatx =4
(B) f(x) is differentiable at x =4
(C) f(x) is continuous and differentiable at
x=1 Q.9
(D) f(x) is only continuous at x =1
Let f(x) = x| and g(x) =[x, then —
(A) f(x) & g(x) both are continuous at x = 0
(B) f(x) & g(x) both are differentiable at x =0
(O) f(x) is differentiable but g(x) is not
differentiable at x = 0
(D) f(x) & g(x) both are not differentiable at x =0

Q.10

x"sini, x=0

Let f® = 0, x=0 .Then

f(x) s
continuous but not differentiable at x = 0 if -
(A)ne(0,1] (B) n € [0, )

(C)ne (-, 0) (D)n=0

If f(x) = a |sin x| + be ™ + ¢ |x|® and if f(x) is
differentiable at x = 0,

then -

(A)a=b=c=0

(B)a=0,b=0;ceR

(C)b=c=0;aeR

(D)c=0,a=0;beR

Q.11

The set of points where function

f(x)=V1-e™ is differentiable is -

(A) (o0, ) (B) (=0, 0) L (0, )
(C) (-1, ) (D) none of these

sin2x, 0<x <w/6

Let f(x) = ; If f(x) and

ax+b, w/6 < x<1

f ' (x) are continuous, then -
1
J2

1oyt
NFEENG)
RERE:
2 6
(D) none of these

A)a=1b= r
(A) a +6

(B)a=

(C)a=1b=

Let f(x) = lim (sinx)®"; then f is -
n—oo

(A) discontinuous at x = 37/2
(B) discontinuous at x = n/2
(C) discontinuous at x = — 1t/2
(D) All the above

Let [.] denotes G.I.F. and if function
f(x) = (g —1) then in the interval [0, 7]

(A) tan [f(x)] is discontinuous but 1/f(x) is
continuous

(B) tan [f(x)] is continuous but 1 is
f(x)

discontinuous
(C) tan [f(x)] and f 1 (x) is continuous
(D) tan [f(x)] and 1/f(x) both are discontinuous

)
The function f(x) = 44 X 3
X

is equal to -

(A) discontinuous at only one point

(B) discontinuous exactly at two points
(C) discontinuous exactly at three points
(D) none of these
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Q.12 The function f(x) = sin"* (cos X) is -
(A) discontinuous at x = 0
(B) continuous at x = 0
(C) differentiable atx =0
(D) none of these
Q.13  The function f(x) =e¢ ™ is -
(A) continuous everywhere but not differentiable
atx=0
(B) continuous and differentiable everywhere
(C) not continuous at x =0
(D) none of these
Q.14 Ifx+4|y|=6Yy,theny asa function of x is -
(A) continuous at x = 0 (B) derivable at x =0
©) dy_1 forall x (D) none of these
dx 2
Q.15  Let f(x +y) = f(x) + f(y) and f(x) = x* g(x) for
all %, y, € R, where g(x) is continuous
function. Then f ' (X) is equal to -
(A g (B) 9(x)
©) fx) (D) none of these
Q.16 Let f(x +y) = f(x) f(y) for all x, y, €R,
Suppose that f(3) =3 and f'(0) =11 then f '(3)
is equal to-
(A) 22 (B) 44
(C) 28 (D) none of these

Statement type Questions

All questions are Assertion & Reason type questions.

Each of these questions contains two statements:

Statement-1 (Assertion) and Statement-2 (Reason).

Answer these questions from the following four option.

(A) Statement-I and Statement-II are true Statement-
IT is the correct explanation of Statement-I

(B) Statement-I Statement-II are true but Statement-
I is not the correct explanation of Statement-1I.

(C) Statement-I is true but Statement-II is false

(D) Statement-I is false but Statement-II is true.

Q.17 Statement-1:
f(x) = 1 is discontinuous for integral
x—[x]
values of x
Statement-2 : For integral values of x, f(x) is
undefined.

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Statement-1 :

e —1)sin kx
2

If fx) =" (x = 0) and f(0) = 9 is

continuous at x = 0 then k = + 6.
Statement-2 : For continuous function
lim f(x) = f(0)

X—0

Statement |I:

y=—=_ x eR, f(x) is differentiable
1+ x|

every where.
Statement 11 :
%,xzo
f(x) =—*— , x e Rthen f(x) =4 1+X)
1+ x| 1 x<0
(L-x)*

Statement-1 : If f(x) = lim (sin x)*", then the
n—oo

set of points discontinuities of f s

{(2n+1)g, ne |}

Statement-2 : Since — 1 <sin X < 1, as n — oo,
(sinx)—0,sinx=t1=+(1)*—>1,n—> ©

Statement | :

f(x) = |x — 2| is differentiable at x = 2.
Statement 11 :

f(X) = |x — 2| is continuous at x = 2.
Statement-1 : The function

y = sin*(cos x) is not differentiable at
X =nm, n e Zis particular at x = =

dy _ —sinx
dx |sinx|
not differentiable at the points where sin x = 0.

Statement-2 : so the function is

Statement-1 :
The function f(x) = |x3| is differentiable at x =0
Statement-2 :atx=0,f'(x) =0

Statement 1 : f(x) = sinx and g(x) = sgn(x)
then f(x) g(x) is differentiable at x = 1.
Statement Il : Product of two differentiable
function is differentiable function
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Passage Based Questions

a(l—xsinx)+bcosx+5

XZ

Letf(x) = 3 ,Xx=0

d 3 1/x
{1+(CX+2X J} ,X>0
X

If fis continuous at x =0
On the basis of above information, answer
the following questions : -
Q.25 The value of ais -
(A) -1 B)In3 (C)0 (D) -4

,X<0

Q.26  The value of b is -
(A)-1 B)In3 (C)0 (D) -4

Q.27 The value of cis
(A) 2 (B)3
©o (D) none of these

Q.28 The value of e is -
(A)O B)1 €2 (D)3

Column Matching Questions
Match the entry in Column | with the entry

in Column I1.
Q.29 Column-I Column-11
(A) f(x) =x2sin (1/x),x=0 (P) continuous but
f(0)=0 not derivable

(B) f(x) = 1% \x=0, (Q) fis differentiable
—€

andf(0)=0 f'is not
continuous
(©) f(x)=xsinl/x,x=0 (R) fis not continuous
f(0)=0
(D) f(x)=x3sin1/x,x=0 (S) f"is continuous
f(0)=0 but not derivable
Q.30 Columnl Column 11

(A) f(x) =[x is

(B) f(x)=+ix]

(C) f(x) = |sin x| is  (R) differentiable in (0, 1)

(P) continuous in (-1, 1)

(Q) differentiable in (-1, 1)

(D) f(x) =| x| is (S) not differentiable

atleast at one point in
(_1! 1)
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LEVEL-4

(Question asked in previous AIEEE and IIT-JEE)

Q.1

Q.2

Q.3

Q.4

Q.5

SECTION -A
If f(x) = {_XX < g , then f is continuous at-

[AIEEE-2002]
(A) only at zero
(B)onlyatO, 1
(C) all real numbers
(D) all rational numbers

If for all values of x & y; f(x +y) = f(x) .f(y)
and f(5) =2 f'(0) = 3, then f’ (5) is-
[AIEEE- 2002]

(A)3
(€)5

(B) 4
(D) 6

If f(x) = xe_(r)l"%J,
0 ,

x # 0 then f(x) is
x=0
[AIEEE- 2003]
(A) discontinuous everywhere
(B) continuous as well as differentiable for all x
(C) continuous for all x but not differentiable at
x=0

(D) neither differentiable nor continuous at x =0

S1anX LT e o, B L)
AX -1 4 2

Let f(x)

is continuous in {0, ﬂ , then f (%) is-

[AIEEE- 2004]
(B) 1/2
(D) -1

A1
(C) - 112

If f is a real-valued differentiable function
satisfying | f{(X) = f(y) |[< (x-y)%4 X,y € Rand
f(0) = 0, then (1) equals- [AIEEE-2005]
(A)-1 (B)0
(€2 (D)1

Q.6

Q.7

Q8

Q.9

Q.10

Suppose f(x) is differentiable at x = 1 and
lim % f(1 + h) = 5, then f (1) equals -

[AIEEE-2005]

(A)3 B4 (©5 (D)6
X

1+ x|

[AIEEE- 2006]

The set of points where f(x) =

is differentiable is -
(A) (=0, -1) U (-1, )
(B) (—o0, =)

(C) (0, )

(D) (=20, 0) L (0, =)

The function f : R{0} — R given by

f(x) =%— o can be made continuous at
x = 0 by defining f(0) as - [AIEEE- 2007]
(A) 2 (B) -1

©0 (D)1

Let f : R —> R be a function defined by
f(x) = Min {x + 1, [x| + 1}. Then which of the
following is true? [AIEEE 2007]
(A)f(x)>1forallx e R

(B) f(x) is not differentiable at x = 1

(C) f(x) is differentiable everywhere

(D) f(x) is not differentiable at x =0

Let f(x) = (x—l)sini, if x #1

0, if x=1
Then which one of the following is true?

[AIEEE 2008]

(A) fis differentiableat x =0andatx =1
(B) fis differentiable at x = 0 but notat x = 1
(C) fis differentiable at x = 1 but notat x = 0
(D) fis neither differentiable atx =0 noratx =1
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Statement Based Question : (Q.11 to Q.12)

Q.11

Q.12

Q.13

Q.14

(A) Statement -1 is true, Statement -2 is true;
Statement -2 is a correct explanation for
Statement -1

(B) Statement -1 is true, Statement -2 is true;

Statement -2 is not a correct explanation for
Statement -1
(C) Statement -1 is true, Statement -2 is false.
(D) Statement -1 is false, Statement -2 is true.
Let f(x) = x| x| and g(x) = sin x.
Statement -1 :
gof is differentiable at x = 0 and its derivative is
continuous at that point.
Statement -2 :
gof is twice differentiable at x = 0.
[AIEEE 2009]
Letf : R — R be a continuous function defined
1

VI e

Statement-1: f(c) = % for some c € R.

Statement-2: 0 <f(x) < L ,forallx e R

22
[AIEEE 2010]
The value of p and g for which the function

sin(p +1)x +sin x

, x<0
X
f(x)= q , x=0
Vx+x2 —/x
—x3/2 , x>0

is continuous for all X in R, are :
[AIEEE 2011]

1 3 5 1
A p==,q=—> (B)p==,g==
(A) p 5= (B) p 54=7

3 1 1 3
C =—-—, = —_ D = = —
©p 5 0=5 (D) p 5 9=5

If f: R > Ris a function defined by
f(x) = [x] cos (ZX_

greatest integer function, then fis : [AIEEE 2012]

(A) discontinuous only at x =0

(B) discontinuous only at non-zero integral values
of x

(C) continuous only at x=0

(D) continuous for every real x

1) n, where [X] denotes the

Q.15

Q.1

Q.2

Q.3

Consider the function, f(x) = [x — 2| + |[x — 5|,

x eR.

Statement 1:f'(4)=0 [AIEEE 2012]

Statement 2 f is continuous in [2, 5],

differentiable in (2, 5) and f(2) = f(5).

(A) Statement 1 is true, Statement 2 is true,
Statement 2 is a correct explanation for
Statement 1.

(B) Statement 1 is true, Statement 2 is true,
Statement 2 is not a correct explanation for
Statement 1.

(C) Statement 1 is true, Statement 2 is false.

(D) Statement 1 is false, Statement 2 is true.

SECTION-B
—1_00254)( ,whenx <0
X
If f(x) =<a ,whenx=0 is
L,Whenx>0
V16 ++/x) -4

continuous at x = 0, then the value of 'a' will be

[11T-1990]
(A) 8 (B)-8
(C)4 (D) None
The following functions are continuous on
0, m) [11T-1991]
(A) tan x
Xsinx ; O<x<m/2
(B) Esin(rc+x); T ex<n
2 2
1 O<x< 3—“
©) 4
2sin=X, —<X<mx
9 4
(D) None of these
xsinx ,when0 < x < kid
I f(x) = 2 then-

Esin(7r+x) ,whenE <X<T
2 2
[11T-1991]

(A) f(x) is discontinuous at x :g

(B) f(x) is continuous at x = =

(C) f(x) is continuous at x =0
(D) None of these
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Q.4

Q5

Q.6

Q.7

Q.8

The function f(x) = [x] cos {(2x — 1)/2}~x, [ ]

denotes the greatest integer function, is
discontinuous at [11T-1995]
(A) all x

(B) all integer points

(C) no x

(D) x which is not an integer
Let f(x) be defined for all x > 0 and be
continuous. Let f(x) satisfy f (%j = f(x) — f(y)

forall x, y & f(e) = 1. Then-
(A) f(x) is bounded

[11T Scr.95]

(B)f(%)—)O&SX—)O

C)xf(x) >1lasx—>0
(D) f(x) = log x

The function f (x) = [x]2 —[x?] (where [y] is the
greatest integer less than or equal to ), is
discontinuous at - [11T-1999]
(A) All integers

(B) All integers except 0 and 1

(C) All integers except 0

(D) All integers except 1

Indicate the correct alternative:
Let [x] denote the greater integer <x and

f(x) = [tan2x], then [11T-1993]
(A) IimO f(x) does not exist
X—>

(B) f(x) is continuous at x =0
(C) f(x) is not differentiable at x =0
(D)f'(0)=1

in(L/ x), 0
g(x) = x f (x), where f(x) = {xsm( X)X+

0 x=0

atx=0 [11T-1994]

(A) g is differentiable but g' is not continuous
(B) both fand g are differentiable

(C) g is differentiable but g' is continuous

(D) None of these

Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Let f (X;y)= f(x);f(y) for all real x and y

andf’' (0)=-1,f0)=1,thenf’(2) =
[11T-1995]

(A)12 (B)1 ©-1 (D) -1/2

Let h(x) = min {x, x?}, for every real number of

X. Then - [11T-1998]

(A) his not differentiable at two values of x

(B) his differentiable for all x

(CO)h(x)=0,forall x>1

(D) None of these

The function f (X) = (x2— 1) [x2— 3x + 2| + cos (|x])
is not differentiable at. [11T-1999]

A-1 B ©O1 (D)2

Let f: R — R is a function which is defined by
f (x) = max {x, x3} set of points on which f (x)
is not differentiable is [T Scr. 2001]
(A {-1. 1} (B) {-1.0}

(© {0, 1} (D) {-1,0,1}

Find left hand derivative atx =k, k € I.

f(X) = [x] sin (nx) [T Scr. 2001]
(A CD*k-Dn (B) ()< (k-D)m

©) (DF(k-1)kn (D) (-1)** (k-1)kn

Which of the following functions is
differentiable at x = 0? [T Scr. 2001]
(A)cos (Ix])+[x  (B)cos(|x[)—I[x|
(C)sin(Ix)+[x|  (D)sin(x[)—I[x|

f(x) =||x| - 1] is not differentiable at x =
[T Scr.2005]

(A)O,+1 B)x1
©o (D)1
o (x="
Let g(x) = ;0<x<2,mandn

log cos™ (x —1)

are integers, m = 0, n > 0, and let p be the left

hand derivative of |x — 1] at x = 1.

If lim g(x) =p, then [11T-2008]
x—1*

(A)n=1,m=1 B)n=1,m=-1

C)n=2,m=2 (D)n>2,m=n
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Q.17

Q.18

Q.19

Let f: R — R be a function such that
f(x +y) =f(x) +f(y), X,y e R
If f(x) is differentiable at x = 0, then
[1T-2011]
(A) f(x) is differentiable only in a finite interval
containing zero
(B) f(x) is continuous V x € R
(C) f'(x) is constant V x € R
(D) f(x) is differentiable except at finitely many

points
If
—X—E, XS—E
2 2
f(x) =1 —cosx, —g<x£0 , then
X-1, 0<x<1
Inx, x>1

[1T-2011]
(A) f (x) is continuous at x = *g
(B) f (x) is not differentiable at x =0
(C) f (x) is differentiable at x = 1

(D) f (x) is differentiable at x = ,%

For every integer n, let a, and b, be real numbers.
Let function f: IR — IR be given by
0 = {an +sinmx, for x €[2n,2n +1]’

b, +cosm x, forxe (2n-1,2n)

all integers n. If f is continuous, then which of the

following hold(s) for all n? [11T-2012]
(A) a.nfl - bnfl = O (B) an - bn = l
(C) a.n - bn+1 = 1 (D) a.nfl - bn = *l

Q.20

I
COS—
X

0, x=0

2
Let f(x) = ¢ o X720

, X e lR,

then fis [11T-2012]

(A) differentiable both at x =0and at x =2

(B) differentiable at x = 0 but not differentiable at
X=2

(C) not differentiable at x = 0 but differentiable at
X=2

(D) differentiable neither at x =0 nor at x = 2
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ANSWER KEY

Que| 1 2 3 4 5 6 7 8 9 10|11 )12 |13 |14 15|16 |17 |18 [19 ] 20
Ans.| D ClA D ClA C B D D D D| A C D| A D ClA C
Quef[ 21 | 22 |23 |24 25|26 |27 | 28|29 (30|31 ]32)33 |34 ([35]36]37]38]|39]40
Ans| B C D B D B D| A A A D B A C C A C D D C
Que| 41 | 42 | 43 | 44 | 45 | 46 | 47 | 48 | 49 [ 50 | 51 | 52 | 53 | 54 [ 55 | 56 | 57 | 58 [ 59 | 60
Ans.| C D C C C D C B C| A D C D C B C D C D C
Que| 61 [ 62 | 63 | 64 [ 65 | 66 | 67 | 68 | 69 [ 70 | 71 | 72 | 73 | 74 [ 75 | 76 | 77 | 78 | 79 | 80
Ans.[ C C C B D D D C D D| A D] A D| A B B C C A
Que| 81 | 82 |83 |84 (85|86 |87 (88|89 |9 |91
Ans.| D D C B|A ClA B | A C D
Que| 1 2 3 4 5 6 7 8 9 |10 1112|1314 15|16 | 17| 18| 19| 20
Ans.| B | A| C BJ]A]C D B B D D C C BIA[D|A|[C D C
Que| 21 | 22 | 23 | 24 | 25 | 26 | 27
Ans| A | B B C B C B
Que| 1 2 3 4 5 6 7 8 9 (10|11 |12 |13 (14|15 (16 |17 [ 18 |19 [ 20
Ans. C|A[A|A|B B|C|D|D]|]C BIA|JA|[D|D|A]JA|[A]A
Que| 21 | 22 |23 |24 |25 |26 |27 | 28
Ans| D] A[A|JA|[A | D|[C]|D
29A->Q;B>R;C—>P;D—>S
30.A—>PQR; B>PRS; C»>PRS; D—>PR,S
SECTION-A
Que| 1 4 5 6 7 8 9 10 ] 11 ] 12 | 13 | 14 | 15
Ans.| A C C B C B D C B C A C D B
SECTION-B
1—cos4x 0 2.[C]
x2 X< (A) tan x is discontinuous at n/2 in (0, )
LIA] f(x) = a x=0 Xsinx ; O0<x<mn/2
X = .
—_ x>0 &) ) Es,ln(chrx); T ex<n
V16 ++/x —4 2 2
-+ f(x) is continuous at x = 0 atx ="
_ _ 2
©RAL. lim 120S6O-) L
>0 (0-h) LH.L. lim (E—hjsin[i—hj
. 1-cos4h 0 h-0
i o form = /2 sin w2 = /2
- 0+ 4sin 4h XE R.H.L. rlmlino n/2 sin (n + 7/2 + h)
h—0 2h 2 = n/2 sin 3n/2
=8 =—n/2
- L.H.L. = f(0) L.H.L.#RH.L
=8=a .. f(x) is not continuous at x = n/4
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(©)

3.[A]

4.[C]

5.[D]

6.[D]

1 O<x<—
f(x) = 3
25in§x, —<X<T

It
- |3

atx = 3m/4 L.H.L.
f(3n/4) = 1

RH.L. lim 2sin 2 (3n/4 + h)
h—0 9

25in£3—7t
9 4

=2sinm/6=2x %:1

~. f(x) is continuous at x = 37“

{ xsinx ;.  O0<x<m/2 7.[8]
T . T

—=sin(mt+X); —<X<m

2 2

T

2

LHL. lim (ﬁ—h)sin(ﬁ—hj
h—0 \ 2 2

= /2 sin /2 = 7t/2
R.H.L. lim /2 sin (n + /2 + h)
h—0

= nt/2 sin 3n/2

=—m/2

L.HL. #RH.L.

.. f(x) is not continuous at X = n/4

f(x) = [X] cos (2x-1) x n/2

letx=n,n el 8.[A]
f(n)=ncos(2n-1)n/2=0

f(n+)=ncos(2n-1) n/l2=0

fn-)=(-1)cos(2n-1) n/2=0

( cos(2n —l)E = Oj
2
continuous for all x.

f(x)=k ¢n x

putx=-e

k=1

o f(X) =4nx

f(x) = [x]* - [x’]

Let us check continuityatx=0 & 1

LH.L. lim f(x)= lim [x]>-[x%]
x—0" x—0"

= lim [0-h]* - [(0-h)’]
=+1-0=1

X—0

RH.L. lim f(x) = Iingi [X1>-[x?]

= lim [0+ h]?-[(0 +h)]?
h—0

0-0=0

L.H.L. #RH.L.

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

atx=1

LH.L. lim f(x) = lim [1-h]*-[(1-h)]
x—1" h—0"

0-0=0
RH.L. lim f(x)= lim [(1 +h)]?—[(1 +h)?]
x—1* h—0
=1-1=0
f(1) = [1]*-[1°] =0
. f(x) is continuous at x = 1
clearly f(x) is discontinuous at all other integers except 1
f(x) = [tan?x]
lim f(x) = lim [tan?x]
Xx—0 x—0
for continuity at x =0
f(0) = [tan®0] = [0] =0
L.H.L. lim [tan?(0—h)]
h—0

= rI]im0 [tan?h] = [Value greater then O less then 1]
—
=0
R.H.L. lim [tan?(0-h)]
h—0
= lim [tan?h]
h—0
= [Value greater then 0 & less thenl] =0

- LHL =R.H.L =f(0)
.. f(x) is continuous at x =0

g(x¥) =xf(x) &

fx) = xsinl/x, x=0
0 x=0

1
g(x) = xf(x) = {XZSIH;:X #0

0 x=0
O‘s'nl' 0
- we know function {X SMLX* is
0 x=0

differentiable when o > 1
ing(x) a.=2 ... itis differentiable

x2cost— L isinLox :x %0
Now g'(x) = x| x2 x
0 x=0

X
0 x=0

for continuity at x =0

_ {—cosl+2xsinl X#=0
= X

CONTINUITY & DIFFERENTIABILITY



9.[C]

10.[A]

11.[D]

12.[D]

LH.L. lim - cos —~— +2(0 — h) sin —~
h—0 0-h 0-h

lim — cos£+ 2h sin i
h—0 h h

—C0sS % + 2 x 0 =— (value between —1and 1) # unique
= g'(x) is discontinuous at x =0

NS AN f(X)+f(y)
2 2
differentiating both side keeping y as constant

f,[x+y) [1+0j_ f'(x)+0
2 2 ) 2

- if-[u):m
2 2 2

putx =0

f'(yl2)=-1

puty=14

f'(2)=-1

Mn

minimum (X, X?)
sharp pointatx =0, 1
= Not differentiable at x=10, 1

X+ (x—1)|(x-1) (x—2)|+cosx
2 { 2 2
D D NDatx=2 D
(- cos [x| = cos X)
= Not differentiable at x = 2
f(x) = max. {x, x}
by graph

13.[A]

14.ID]

15.[A]

X ; x<-1
3.
X -1<x<0
(X)) = '
%) X ; 0<x<1
x2 . ox>1

atx =1, -1, 0 there is sharp point
. f(x) is not differentiable at these points

f(x) = [X] sin nx

at x = k we have to find out L.H.D.
- X is just less then k

s [k-h]=k-1

= f(X) = (k=1)sin mx

f(x)-f(k)

L.H.L. of f(x) = lim
x—K

x—k~

= jim fk=h) —f(K)
h—0 —h
im (K=Dsin(m)(k —h) —ksin nk
h—0 —h
im (K=Dsin(nk —mh) -0
h—0 —h
im (K ~1)(-1)**sinzh
h—0 —h
= jim &-DED ““sinzh

h—0 —1h
=—(k-1) (-1)'n
= (k-1) (-1)n

: kel

. niseven

if nis odd

x>0
X<0

sinX — X,
—SinX+X,

f(x) = {

cosx-1, x>0

f'(x) =
) { cosx+1, x<0
f'(0+)=1-1=0

= diff. atx=0
f'(0-)=-1+1=0

f(x) = || x| -1
using graphical transformation
IX|-1

X

1314 ©0.1)

(-1,0) 0| (1,0)

-~ f(x) is not differentiable at
x=0x1

sin(nn—0) =—sin 6

n{ sin (Nt —0) =sin 6

CONTINUITY & DIFFERENTIABILITY



16.[C] 9(x) =

(x-1)"
log cos™ (x —1)
Left hand derivative of [x —1jatx=1is—1=p
(given)
~limg(x)=p
x—1"
n

= lim ————=-1
h—0Jogcos™ h

n hn—l
= lim ————=-1 (applying D)
h—0 1 .
m.——— (—sinh)
cosh

.~ n h"lcosh
= lim———=
h—om  sinh

If n =2 then

1

lim E-Lcosh =1
h—»0m sinh
= 3 =1

m

=>m=2

17.[B,C] f:R >R

f(x +y) = f(x) + f(y)

= f(x) = Ax

Which of equation of straight line

Which is continuous & differentiable every

18.[A, B, C, D]

where &f'(X) =M\ (constant function)
—X - E' X < _E
2 2
T
f(x) ={ —cosX, 7§<xso
X -1, 0<x<1
Inx, x>1
Option (A)

atx=— % LHL lim—|-X-n|-Z=o0
2 h—0 2 2

R.H.L. lim —cos(—ﬁ—hj =0
h—0 2

()= a)see

.. f(x) is continuous at x = —

N a

Option (B)
LHDatx=0 iszero
RHD.atx=0 isl

not diff. atx =0
Option (C)
LHD.atx=1is1
RHD.atx=1is1
differentiable at x = 1
Option (D)

f' —E =sin —E differentiable
2 2

19.[B, D] At x = 2n

X — 2n*a, +sin 2nw = a,

X —2n by +cos2nm=h, +1

For continuous a, =by +1

Atx=2n+1

X = 2n + 1% bpsy + cosn(2n + 1)=by+1-1
X —2n+ 1a,+sinn(2n + 1) = a,

for continuous an = bn+; —1
an—bpa=-1

forn=n—-la1-by=-1

hzcos%—o
f0+h)=lim —— 1 =g
h—0 h-0
hzcos%—o
f/0-hy= lim ——— =0
h—0 —h

- f/(0*) =f'(0) = 0 =finite
So f(x) is differentiable at x =0

(2+h)%cod -~ ||-0
. 2+h
f'(2+h)=Ilim =n
h—0 h
(2—h)zco{2nhj‘—0
f'(2—h) =lim — =
h—0 —h

--f'(2) = f'(2°) but both are finite so f(x) is not
differentiable at x = 2 but continuous at x = 2

CONTINUITY & DIFFERENTIABILITY



