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THINGS TO REMEMBER

1. Areal valued function f(x) is continuous at a point ‘a’ in its domain iff

S ) = fa) IR, 4 £(x) = f(a)
i.e. the limit of the function at x = a is equal to the value of the function at x = a.
A functionf(x) is said to be continuous if it is continuous at every point of its domain.
3. Sum, difference, product and quotient of continuous functions are continuous i.e. if f{(x) and g(x)

are continuous functions on their common domain, then f + g, fg, g, kf (k is a constant) are

continuous,

4. Let fand g be real functions such that fog is defined. If g is continuous at x = a and f is continuous
at g(a), then fog is continuous at x = a.

5. Following functions are everywhere continuous :
(i) A constant function
(ii) The identity function
(iii) A polynomial function
(iv) Modulus function
(v) Exponential function
(vi) Sine and Cosine functions

6. Following functions are continuous in their domains :
(1) A logarithmic function
(ii) A rational function
(iii) Tangent, cotangent, secant and cosecant functions.

1
7. If is continuous function, then | f | and = are continuous in their domains.

f
8. sin'x, cos7!x, tan7!x, cot™'x, cosec™!x and sec™!x are continuous functions on their respective
domains.
EXERCISE-1

1. Let f and g be two real functions, consinuous at x = a. Let o be a real number. Then f — g is
continuous at X = a.

2. Examine the function f(t) given by

[ cost n

S

T 2
f(ty=<2

1 st==

2

T
for continuity at t = 5
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3. Show that the function f{(x) = 2x ~ [x] is continuous atx =0

4.  Discuss the continuity of the function of given by :
f(x)=]x—1|+[x—2[ atx=1and x =2,
5. Determine the value of k for which the following function is continuous at x = 3,
2
X“—9
—,Xx %3
f(x)=1 x-3
k, x=3
6.  Find the value of the constant A so that the function given below is continuous at X =-],
x> -2x-3 X1
f(x)= x+1
A ,X=-1

7. If the function f(x) defined by

£(x) = log(1+ax)—log(l—bx) ,ifx#0
()= k ,ifx=0

8. Find the values of a so that the function f(x) defined by

sin’ ax -
f)=1 2 °
I ,x=0

may be continuous at x = (),
9.  If the function f(x) given by

Jax+b Lif >1
f(x)= 11 Lifx=1
Sax—-2b.ifx <1

1s continuous at x = 1, find the values of a and b.

10.  Prove that the greatest integer function [x] is continuous at a points except at integer points

(

1“"0254" Lifx <0
X

11. Lef(x)=J a ifx=0
Vx ,ifx>0
V16+/x 4

Determine the value of a so that f(x) is continuous at x = 0,
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12. Determine f(0) so that the function f(x) defined by

@ -1’
fx) = 2
. X X
smzlog[l +—J

3

becomes continuous at x = 0.
13. Dicsuss the continuity of the following functions at the point(s) :

]xlcos(lJ,x;EO
i fx)= X atx=0

0 ,x=0
=
x—a)l— [,x#0
() fx)= X—a atx=0
0 ,x=0
LSS
(i) fx)=11-x neNatx =1
n—-1 ,x=1
2
M,X?’-‘O
(iv) f(x)= X atx =0
0 ,x=1

1+x%,if0<x<1

14. Show that f(x) = { rox ifx>1 is discontinuous at x = 1.

15. Examine the continuity of the function
3x-2,x<0
fx) = x+1 ,x>0 alpes G

also sketch the graph of this function.
16. For what value of k is the following function continuous at x =1 ?
17. Determine the value of the constant k so that the function

kx?,x<2
f(x) = 3 x>2 is discontinuous at x = 1.

18. Prove that the function
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x x#(0
fix) = [x|+2x%’

k L, X>0

remain discontinuous at x = 0, regardless the choice of k.

19.  Find the value of k if f(x) is continuous at x = —~

E,Where

kcosx T

X #F—

%) n—2x 2

X =

3 ,x==

2

X4 alifx<4
|x~4|

20. Iffx)=7 a+b ,ifx=4 continuous at x = 4, find a, b,

X4 b,ifx>4

[ x—4|

21. - For what value of k is the function

sin 2x
fix)=) X

,Xz0
,X=0

continuous at x = () ?

X+2 _
s LT
22, Iffx)y=) 4 -16 is continuous at x = 2, find k.
k Lifx=2

23. Extend the definition of the following by continuity
1-cos7(x —m)

fix) = S(x—m)? at the point x = r,

24, In each of the following,

find the value of the constant k so that the given function is continuous at
the indicated point;

1-cos2kx ifx 20
() f(x)= x2 7 atx =0
8 ,if x =0
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(x- l)tan2 ,ifx #1

i) f(x)= atx=1
k ,ifx=1
(i) £(x)= k(x? -2x),if x <0 oty
cosx ,ifx=2>1
3 kx+1,ifx <
iv) f(x)= { RS atx=m
cosx ,ifx>m
) f(x)= X2 ifx 25 atx =5
,ifx=35

2 x>
wi) £)=1 X2 ey
4 ,x<l1

. k(x*+2),ifx<0
iy f(x)=
(vii) 09 { 3x+1 ,ifx>0
25. Discuss the continuity of the f(x) at the indicated points :
O x=X+X-1,atx=0,1
(i) fx)jx-1+x+1,atx=-1, 1.

2x* +k ,if x>0 ,
26. If f(x) 5 ) , then what should be the value of k so that f(x) is continuous at x = 0.
-2x"+k,ifx <0

27. For what value of k is the following function continuous at x =2 ?

2x+1;ifx <2
f(x)=4 k ;ifx=2

3x-1;ifx>2
1-sin®x . _ T
—_—— ifx <—
3cos” x 2
T T
28. Let f(x) =) a jif x = R If f(x) is continuous at x = Ix find a and b.
b(1-sin );) f x n
| (t—2x) 2
[6] Our Super Faculty (PHYSICS by Afroz Sir) [ Bt
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29. If the functions f(x), defined below is continuous at x = 0, find the value of k ;

1-cos2x
X <0
2x
f(x) = k ;x=0
= ;x>0
[x|

30.  The composition of two continuous functions is a continuous function,
31. A constant function is everywhere continuous,

32. The identity function is everywhere continuous,

33.  The logarithmic function is constinuous in its domain,

34. The sine function is everywhere continuous,

35.  The cosine function is everywhere continuous,

36. Discuss the continuity of the function f{x) given by

2x-1,ifx <0
f(x) = :
2x+1,ifx>0

37. Determine the value of the constant k so that the function

kx?ifx<2 :
. 1s continuous.
3 ,ifx<2

f(x)= {
38. Find the points of discontinuity, if any, of the following functions :

4 -

X =16 .
) ——ifx %2
O fx)=4 x_2

16 ,ifx=2
sin x
. JAF X #0
(i) f(x)=+1
2x+3,if x>0
sin x .
+cosx,if x #0
(i) f(x)= .
5 ,f x>0
x —
, —C ol o0
(iv) f(x)=1log, (1+2x)
7 ,ifx=0
N Our Super Faculty (PHYSICS by Afroz Sir) [7]
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|x-3] ,ifx>1
(v) f(x)=9x2 3x 13
2 i ifx<l
4 2
2x  Lifx<0

(vi) f(x)=40 ,if0<x <1
4x  ,ifx>1

-2,if x <1
(vii) f(x)=142x,if-1<x<1
2 ,ifx21

39. The following, determine the value of constant involved in the definition so that the given function
is continuous :

s1n2x
,ifx#0
i fx)=
,ifx=0
kcosx E
n—2Xx 2
m
1) f(x)= i
i) f(x)= =3
3tan2x E
2X—-7 2
£x) kx+5,if x<2
X)=
(i) x-1,ifx=2
k(x? +3x),ifx <0
(v) f(x)= ( ),
cos2x ,ifx=>0
J1+px - ‘/1 “PX i 1<x<0
v) f(x)=
2X+1 ifo<x<1
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2
X .

— , if0<x<«]
a

a

40.  The function f(x)= ,if1Sx <2

2
2 4b i E <x <
X

is continuous on [0, o], then find the most suitable values of a and b,
41. Discuss the continuity of the function

2x-1,ifx <2
f(x)=
() 3_x ,ifx>2
2
sinx
—,ifx <0
42. Prove that : f(x)={ x .
x+1,ifx>0

43. Show that the function g(x)=x -
greatest integer function.

44. Find all the points of discontinuity of f defined by f(x) = x| — X+ 1|.

EXERCISE-2
1. The value of 2 for which the function

[x] is discontinuous at all integral points. Here [x] denotes the

X 3
—————ﬁ__—_l_)_______ ,X # 0
i X ) 1 x?
f(X) = s SIn ; og +?
12(log 4)? ,X=0
(@1 (b) 2 (©3 (d) none of these
sin 3x X %0
2. The function f(x) = k is continuous at x = 0, then k =
5‘ ,X=0
(@) 3 (b) 6 (©9 d 12

1
3. Iff(x)= —x’ then the set of points discontinuity of the function f(f(f(x))) is

(@ {1} (b) {0, 1} © {-1, 1} (d) none of these
SRR Our Super Faculty (PHYSICS by Afroz Sir) [9]




By : Dir. Firoz Ahmad

T
4, Letf(x)= SXF E. The value which should be assigned to f(x) at x = —, so that it is
cot2x 4 4 .
continuous everywhere is
il
(a1 (b) 5 (c) 2 (d) none of these
5.  If the function f(x) defined by
log(1+3x) —log(1 —2x) x%0
fix) = X is continuous at x = 0, then k =
k ,x=0
(a) 1 ® 5 (c) -1 (d) none of these
6. The values of the constants a, b and ¢ for which the function
(a+ax)!’* ,x<0
f(x) = 1 b »X=0 may be continuous at x = 0, are
&1 g
|(x+D)V2 -1’
cion (2 bmL o e 252
(a)a—oge3 ,b——3,c—l (b)a—loge3 ,b—3,c——1
2 2
(c)a= loge(‘_gj, b= 3:C7 1(a) none of these
7.  The points of discontinuity of the function
2Jx ,0<x<1
5
f(x) = 4-2x,1<x <—2— is (are)
5
2x-7,=<x<4
=1 — é b — _5_ =1 é 4 d =
(@ x= S X= 5 ()x—2 (c) x s 5 dx=0,4
[10] Our Super Faculty (PHYSICS by Afroz Sir) [ ittt
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1-sin® x n
3cos’x T 2
T T
8. Iffx)= a X = 5 Then f(x) is continuous at x = =N ili
b(1-sinx) T
T oed X7
(7—2x) 2
- 1 1 8 2 8
(a)a—g,b=2 (b)a—-3-,b—§ (c)a—g,b—g (d) none of these

9.  The points of discontinuity of the function

é-(2x2+3) ,Xx<1
f(x) = 6-5x J1<x<3

is (are)
x-3 ,X23
@x=1 b)yx=3 ©)x=1,3 (d) none of these
sin(cos x) —cos x T
X
(m-2x)* 2 =
10. - If f(x) = . is continuous at x = 5 then k is equal to
k SX=—
2
1
() 0 (b) 5 (c) 1 (d) -1
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