MATHS FOR JEE MAIN & ADVANCED

| SOLVED EXAMPLES l

Ex. 1

Sol.

Ex.2

Sol.

A function f(x) satisfies the following property : f(x +y) = f(x) f(y) Show that the function is continuous for
all values of x if it is continuous at x = 1.

As the function is continuous at x = 1, we have

tim fx) = lim ()= (1)
x—1 x—>1"

or lim (1~ h) = lim (1 +h) = (1)
or lim (1) f(-h) = lim f(1) f(h) = f(1) [Using f(x +y) = f(x) f(y)]
or lim f(~h) = lim f(h) = 1 (i)

Now, consider any arbitrary point X = a.

LHL = lim fa—h)

= lim f(a) f(-h)

=f(a) }glg f(—h) = f(a) [As }gl(l) f(=h) = 1, using (i)]
RHL = }11_1)13 f(a +h)

= }11_1)13 f(a) f(h)

= f(a) }glg f(h) = f(a) [As }glg f(h) =1, using (i)]

Hence, at any arbitrary point (x =a), LHL =RHL =f{(a).
Therefore, the function is continuous for all values of x if its is continuous at 1.

Find the points of discontinuity of the following functions.

@ fx)= 2sinx —1
(ii) f(x) =[[x]] = [x — 1], where [.] represent the greatest integer function.
@ )= 2sinx —1

f(x) is discontinuous when
2sinx —1=0

) 1 ) T 5t
or smxzz, 1.e., x:2nn+g or x:2nn+?,neZ

(i) f(x) = [[x]] - [x-1]=[x] - ([x] - D=1

Therefore, f(x) is continuous V¥ x € R.
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log, cosx x>0
frex> -1
Ex.3 Let f(X) = sindx 1
° <0

log, (1+tan2x)’

Find the value of f(0) which makes the function continuous at x = 0,

R ) S
Sol.  LHL = "W log, (1+ tan2x)
sindx
: sin4x i
= lim 1 slméttx 2 - hmm
1 Tog,(1+ tan 2x) a2 x-0” tan 2x
tan 2x
=2
RHL = lim| 108C0SX
x—0* ,‘H(l + Xz) -1
L —tanx i 2
_ )}Egl 1—j [Using ’HR]
—(1+x?) 42x
4( )
=-2

Here f(07) = f(0%)
Hence f(x) cannot be defined.
Hence, f(x) has non-removable type of discontinuity.

cos” fotx} x<—

Ex.4 f(x) = ; find jump of discontinuity, where [ ] denotes greatest integer &

n[x]—-1 X2>—
(x] 2

{ } denotes fractional part function.

n
cos ™ fotx} x< 7

Sol. fx)=

lim f(x)=lim cos" {cotx} = limcos™ {Cot(ﬁ—hj} = lim cos™' {tanh} = r
m m h—0 2 h—0 2

5 O3

= lim f(x)= lim [x]-1 =}11inén[2ﬁ+h}—l =n-1
XQT" x%%
y . L T T
jump of discontinuity =7t — 1 — 55" 1
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x? -1
x?=2]x-1]-1
1

—, x=1
2

Ex.5  Let f(x) be a function defined as f(x) =

Discuss the continuity of the function at x = 1.

Sol. f(1y) = lim

lim —————
o X7 =2|x-1|-1

f(1)

ol x?=2(1-x) -1
_&x+) 1
U (x+1)+2 2

Hence, f(x) is discontinuous at x = 1.

|x|+1; x<1

Ex.6 f(x)= X: x>0 and g(x)—{_|x_2|; x>1

Draw its graph and discuss the continuity of f(x) + g(x).
Sol. Since f(x) is discontinuous at x = 0 and g(x) is continuous at x = 0, f(x) + g(x) is discontinuous at x = 0.

Since f(x) is continuous at x = 1 and g(x) is discontinuous x = 1, f(x) + g(x) isdiscontinuous at x = 1.
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Ex.7  Draw the graph and discuss continuity of f(x) = [sin x + cos x|, x € [0, 2x], where [.] represents the greatest integer
function.

Sol. f(x) = [sin x + cos x] = [g(x)], where g(x)=sinx + cos X,

n LA
0= 5{5 )23

gf—”j =0, g(m) =-1, g(s—n) =2

4 4

3n n
g(?j =1, g(Tj =0, g(2m) =1

. . . - . w3 3n Tn
Clearly, from the graph given in fig. f(x) is discontinuous at x = 0, E,T,E,T,T,
. 1 . T .
Ex.8 Letf(x)= Lim ————5,thenfind f | — | and also comment on the continuity at x =0
n>o l+nsin®x 4

Sol. Let f(x)=lim ————
0 et fx) nso 14+nsin’x

f (EJ = lim ! = lim ! =0
4 "7 14n.sin’ o 1+n(j
Now
. 1
f(0) = lim 1

e n.sin?(0)+1 140
lim f(x) = li lim; =0
0 (x)= o0 [nowltnsin’x |

{here sin’x is very small quantity but not zero and very small quantity when multiplied with oo becomes oo}
f(x) is not continuous at x = 0
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x{x}+1, 0<x<l1
2—{x}, 1<x<£2
where {x} denotes the fractional part function.
Sol. f(0)=1f(0")=1
f(2)=2and f(2)=1
Hence, f(x) is discontinuous at x = 2. Also,
f(1n=2,f(1)=1+1=2,and f(1)=2
Hence, f(x) is continuous at x = 1.

Ex.9  Discuss the continuity of f(x) = {

sgn(x —2)x[log,x], 1<x<3
f(x)=

Ex. 10 x2, 3<x<35

where [.] denotes the greatest integer function and {.} represent the fractional part function. Find the point
where the continuity of f(x) should be checked. Hence, find the points of discontinuity.

Sol. (A) Continuity should be checked at the endpoints of intervals of each definition, i.e., x =1, 3, 3, 5.

(B) For {x?}, continuity should be checked when x*=10, 11, 12 orx = \/ﬁ ' NiT} , J12. {x?} is
discontinuous for those values of x where x* is an integer
(note, here x? is monotonic for given domain).

© for sgn (x — 2), continuity should be checked when x —2 =0 or x =2.

(D) for [log, x], continuity should be checked when log x=1orx=¢ (€ [1, 3]).

Hence, the overall continuity must be checked atx=1, 2, e, 3, \/ﬁ , \/ﬁ R \/E ,3.5
Further, f(1) =0 and

31_131 f(x) = 31_131 sgn(x—2) x [log x]=0

Hence, f(x)is continuous at x=1.

Xlin; f(x) = Xl‘j? sgn(x —2) % [log x]=(-1)x0=0
Xh%n; f(x) = ;}anl* sgn(x—2) x [log x]=(1)x0=0

Also, f(2)=0.
Hence, f(x) is continuous at x = 2.

lim f(x) = lim sgn(x—2) x [log x]=(1) x0=0
lim f(x)= lim sgn(x —2) x [log, x]= (1) x (1)=1
Hence f(x) is discontinuous at x = e.
lirgg f(x) = lirgg sgn(x—2) x [log x] =1
lim f(x)= lim {x*}=0
x—3" x—3"
Hence, f(x) is discontinuous at x = 3.
Also, {x*}, and hence, f(x) is discontinuous at x = J10, Vi1, V12
lim f(x)= lim {x’}=0.25=1(3.5)
x—3.57

x—3.5"

Hence, f(x) is discontinuous at x = e, 3, \/ﬁ, \/ﬁ , \/E
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Ex. 11

Sol.

Ex. 12

Sol.

x+1 1
If f(x) = - and g(x) = 2’ then discuss the continuity of f(x), g(x) and fog(x).
)= x+1
)=

Thus, f is not defined at x = 1 and f is discontinuous at x = 1.
1

Now, gx)= )
g(x) is not defined at x = 2. Therefore, g is discontinuous at x = 2.
Now, fog(x) will be discontinuous at

A) x=2  [point of discontinuity of g(x)]

B) g(x)=1 [when g(x) = point of discontinuity of f(x)]
For gx)=1, i =1 or x=3.

Therefore, fog(x) is discontinuous at x =2 and x=3.

Also, fog(x) = Xli
-1
x—2

Here, fog(2) is not defined.

1
72"'1 I+x-2
) o X — T =1
lim fog(x) = lim = | e Iox+2

x—2_

Therefore, fog(x) is discontinuous at x = 2 and it has a removable discontinuity at x = 2. For continuity at x = 3,

1 1

+1
lim fog(x) = lim X=2
x—3"

x—3" 1

-1

X—2 x—2_

Therefore, fog(x) is discontinuous at x = 3, and it is a non-removable discontinuity at x = 3.

f(x) = maximum (sin t, 0 <t <x), 0 <x < 2w discuss the continuity of this function at x =

f(x) = maximum (sint, 0 <t<x),0<x< 2w sint

. T . .. . .
if xe [0, E}, sint is increasing function

Hence ift e [0, x], sint will attain its maximum value at t = x.
. . Tc
f(x) =sinx ifx € 0, 5

I
ifx (E’ 2“} and te[0,x]

=—00 lim fog(x)= lim x=2
x—3" x—3 1

a
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. . .. . s
then sint will attain its maximum value when t = E

sin x if xe [O, E}
R 2

T i
f(x) = sin 3 lifx e (5, 2”} f(x)=
1 ,ﬁx%zjﬂ
2
I
Now f 5= 1
lim f(x)= lim sinx=1
x—>§ X%E
1im+ f(x)= lim+ 1=1
X*)E X—)g
T
as f(n/2)=L.H.S.=R.H.S. .. f(x) is continuous at x = E

Ex. 13 Let fbe continuous on the interval [0, 1] to R such that f(0) = f(1). Prove that there exists a point ¢ in [0, %}
1
such that f(c) = f(CJrEj .

. . . 1 . .
Sol. Consider a continuous function g(x) = f(x +E) —f(x) (g is continuous Vx € [0, %D

g(O)—f(%J f(O)—f(%J —f(1) [As f(0) = f(1)]

ol - 2] [

Since g is continuous and g(0) and g(1/2) have opposite signs, the equation g(x) = 0 must have at least one
root in [0, 1/2].

1
Hence, for some c e [0, %} , g(c) =0 implies f(c +5J =1f(c).
Ex.14 Letf:[0,1] —==— [0, 1] be a continuous function, then prove that f(x) = x for atleast one x € [0, 1]

Sol. Consider g(x) = f(x) — x

2(0)=1f(0)-0=1(0)>0 {7 0<f(x) <1}
g(H=1f1)-1<0 = 2(0).g(1)<0
= g(x) = 0 has atleast one root in [0, 1] = f(x) = x for atleast one x € [0, 1]
Ex. 15 Using intermediate value there, prove that exists a number x such that x°%° + m =2005.

Sol. Let f(x)=x%%+(1+sin’x) %
Thus, f is continuous and f(0) = 1 <2005 and f(2) > 229, which is much greater than 2005. Hence, from the

intermediate value theorem, there exists a number ¢ in (0, 2) such that f(c) = 2005.
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Exercise # 1

x+2 , when x<1
1. If f(x) =<4x—-1 , when 1<x<3 | thencorrect statement is -
x> +5 , when x>3
(A) lim f(x) = lim f(x) (B) f(x) is continuous at x =3
(O) f(x) is continuous at x = 1 (D) f(x) is continuous atx =1 and 3
—e* +cos?2
2. Iff(x)= w ,x # 0is continuous at x = 0, then
X

5
WEO)=7 (B)[f(0)] =-2 (©) {f(0)} =-0.5 (D)[(0)]. {f(0)} =-1.5

where [x] and {x} denotes greatest integer and fractional part function

g(x)
3. Let f(x) = h(x)’ where g and /4 are cotinuous functions on the open interval (a, b). Which of the following

statements is true for a <x <b?

(A) f is continuous at all x for which x is not zero.

(B) f is continuous at all x for which g (x) =0

(C) f is continuous at all x for which g (x) is not equal to zero.
(D) f is continuous at all x for which /4 (x) is not equal to zero.

X —(a +2)x+2a

4, If f(x) = x—2 X is continuous at x = 2, then a is equal to -
2 , x=2
(A)0 B)1 O-1 D)2
) ) ) cos(sinx)—cos x
5. A function f(x) is defined as below f(x) = — 2 X # 0and f(0)=a

f(x) is continuous at x = 0 if 'a' equals

(A)0 (B) 4 ©5 (D)6
1— X0
6. If f(x)=4e* +1 , then -
0 , x=0
(a) Jim £(x) =1 (B) lim £(x)=0
(C) f(x) is discontinuous at x =0 (D) f(x) is continuous
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10.

11.

12.

x{x}+1 0<x<1

Consider the function f(x)= where {x} denotes the fractional part function. Which one of
2—-{x} 1<x<L2

the following statements is NOT correct?

(A) Linl1 f(x) exists (B)f(0)=f(2)
(C) f(x) is continuous in [0, 2] (D) Rolles theorem is not applicable to f(x) in [0, 2]
X]+[-x], x#2 . . .
If f{x)= N 5 , fis continuous at x =2 then A is (where [.] denotes greatest integer) -
s, X =
(A)-1 B)0 O1 D)2
Given f@yziif%ﬁiii for x e R— {0}
1
=f({x}) forn<x<n+5

1 where {x} denotes
g(x) {=f(1—-{x}) forn+—<x<n+l,nel ) ]
2 fractional part function

otherwise

5
2
then g (x) is

(A) discontinuous at all integral values of x only
(B) continuous everywhere except for x =0

1
(C) discontinuous at x =n + ) ;n € Iand atsome x € 1

(D) continuous everywhere

Function f(x) = is discontinuous at -

log| x|
(A) one point (B) two points (C) three points (D) infinite number of points
1
Let f(x) = [X +Ej [x]|, when — 2 < x < 2. where [ . ] represents greatest integer function. Then
(A) f(x) is continuous at x = 2 (B) f(x) is continuous at x = 1
(C) f(x) is continuous at x =— 1 (D) f(x) is discontinuous at x = 0
B 2cosx —sin2x e ]
f(X)f (7'5—2X)2 > g(x)f 8x — 4
=f(x) forx<m/2
h(x)
=g(x) forx>m/2
then which of the following holds ?
(A) h is continuous at x = 7/2 (B) & has an irremovable discontinuity at x = 7t/2
(C) h has aremovable discontinuity at x = 1/2 M) f (g ) =g (g J
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14.

16.

17.

18.

19.

V1 +x =31+
If function f(x) = AL b Laad , is continuous function, then f(0) is equal to -
X
(A)2 (B) 1/4 (©)1/6 (D) 1/3

Let [x] denote the integral part of x € R . g(x) =x —[x] . Let f(x) be any continuous function with f(0)=f(1) then the
function h(x)=f(g(x))

(A) has finitely many discontinuities (B) is discontinuous at some X = ¢

(C) is continuous on R (D) is a constant function.

log(l +2ax)—log(l —bx) <20
If f(x) = X ’ , 1s continuous at x = 0, then k is equal to -
k , x=0

(A)2a+b (B)2a—b (C)b-2a (D)a+b

Let f(x) = Sgn(x) and g(x) = x (x> — 5x + 6). The function f(g(x)) is discontinuous at

(A) infinitely many points (B) exactly one point
(C) exactly three points (D) no point
1- cc;s 4x . x<0
X
If fix)= a , x =0, then correct statement is -
Jx
—_ x>0
V16 ++/x —4
(A) f(x) is discontinuous at x = 0 for any value of a (B) f(x) is continuous at x =0 whena =8
(O) f(x) is continuous at x = 0 when a =0 (D) none of these
X 3-x _
2 4 0 if x>2
27 X 217x
Let f(x)= then
x*—4 v
—  if x<2
X —~/3x-2
(A) f(2)=8 = fiscontinuousatx =2 (B)f(2)=16 = fiscontinuous atx =2
(C)f(27)#f(2") = fis discontinuous (D) f has a removable discontinuity at x =2
1 —tanx T T . . . .
If fx)= ———,x#—, x €|0,—| is a continuous functions, then f(n/4) is equal to -
4x -7 4 2
(A)-1/2 B)12 o1 (D)-1
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20.

21.

22.

23.

24.

25.

26.

27.

J + px) = - px)
X

, —1<x<0
f(x)= x4+ 1 L 0<x <l is continuous in the interval [ -1, 1], then 'p' is equal to:
X —2
A)-1 B)-1/2 ©) 12 D)1
Let f(x) = x(+a cossx)— bsin x ,x# 0 and f(0) = 1. The value of a and b so that f'is a continuous function are -
X

(A)5/2,3/2 (B)5/2,-3/2 (C)-5/2,-3/2 (D) none of these

asin®x  forx>0and n >
Letf(x)= [ then

b(cos™ x)—1 for x <0 and m —
(A)f(0)=£(07) (B) f(0%)£/(0)
(O) f(0)=£(0) (D) fis continuous at x =0

If f(x+y)=1(x)+ f(y) +c, for all real x and y and f(x) is continuous at x =0 and ' (0) = 1 then f' (x) equals to

A)c B)-1 ©)0 D)1

Which of the following functions has finite number of points of discontinuity in R

(where [.] denotes greatest integer)

(A) tanx (B) x|/x (©) x+[x] (D) sin[mx]

1 : : o .
Ify= m where t = 1’ then the number of points of discontinuities of y = f(x), x € R is
A1 (B)2 ©)3 (D) infinite

) \/az—ax+x2—\/a2+ax+x2 ) o
The value of f(0), so that function, f(x)= \/ n \/ becomes continuous for all x, is given by -
a+x—4a-—-x

(A) av/a B)-a (©) va (D)—a~/a

1-¢*

Let f (x) be the continuous function such that /' (x) = for x # 0 then

(Mfwﬂ:%mMWUFf% mnwmpfémmfmj:%

1
D) F(0)=f(0)=- -

N | —

(Of () =1"(0)=
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28.

29.

30.

‘f”is a continuous function on the real line. Given that x>+ (f(x) —2) x — 3 - f(x)+2 \3 =3 =0. Then the value of

() -

(A) % (B)2(1-+/3) (C) zero (D) cannot be determined

The equation 2tanx + 5x —2 =0 has
(A) no solution in [0, /4] (B) at least one real solution in [0, /4]
(C) two real solution in [0, 7/4] (D) None of these

J=x  if x<0

Consider the piecewise defined function f(x)=|0 if 0 <x <4 choose the answer which best describes

x—-4 ifx>4
the continuity of this function -

(A) the function is unbounded and therefore cannot be continuous
(B) the function is right continuous at x =0
(C) the function has a removable discontinuity at 0 and 4, but is continuous on the rest of the real line

(D) the function is continuous on the entire real line

+91-9350679141
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Exercise # 2

1.

f(x) is continuous at x=0, then which of the following are always true ?

(A) lin(} fix)=0 (B) f(x) is non continuous at x=1
(O) g(x)=x*f(x) is continuous at x =0 (D) lim (f(x)—1(0))=0
x—0"
sinx
The value(s) of x for which f (x) = ————— is continuous, is (are) -
4-+x*-9
A)3 B)-3 ©)5 (D) allx € (—o0,-3] U [3, )

Which of the following function(s) not defined at x = 0 has/have removable discontinuity at x=0?

1 _ |sinx | . T 1
A) f{(x)=—— (B) f(x)=cos| >~ 1 (O) fix)=xsin D) f(x)=
1 + Zcotx X X 1n|x|
2 cosx —sin2x Tesx
fix)= o2 SRR o)
) (n-2x) 8®) 8x—4mn
=f(x) forx<m/2
h(x)
=g(x) forx>m/2
then which of the followings does not holds ?
(A) hiis continuous at x = 11/2 (B) h has an irremovable discontinuity at x=m/2
o n n
(C) h has aremovable discontinuity at x = 7t/2 D) £ eV g >

If f(x) = cos [E} cos [g(x -1 )] ; where [x] is the greatest integer function of x, then f(x) is continuous at -
X

(A) x=0 B) x=1 (C) x=2 (D) none of these
|x + 7|
Letf(x)= — , then
sinx
(A) fem) =—1 (B) f-m) =1
©) l_i)n} f(x) does not exist (D) li_I)n f(x) does not exist

m
On the interval I =[-2, 2], the function f(x) = < (x +1)e (x=0)
0 (x=0)

then which one of the following hold good ?
(A) is continuous for all values of x € 1 (B) is continuous for x € [ -(0)

(C) assumes all intermediate values from f(-2) & f(2) (D) has a maximum value equal to 3/e
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10.

11.

12.

13.

14.

Let f ()= [x] & g(x) = {

0, xeZ . .
5 , then (where [.] denotes greatest integer function) -
Xx;xeR-Z

(A) Lir? g(x)exists, but g(x) is not continuous at x= 1.

(B) Lir{l f(x) does not exist and f (x) is not continuous at x=1.
X—>

(C) gofis continuous for all x.
(D) fog is continuous for all x.

Which of the following function(s) not defined at x =0 has/have non-removable discontinuity at the pointx =0 ?

R

1 1 eX —1 1
A)fx)= 1 (B) f(x) =arc tan — O)fx)=— D) {(x)=—
1+ 2% X ¥ +1 Inlx
Indicate all correct alternatives if, f(x) = % — 1, then on the interval [0,7]
1 1
(A) tan (f (x)) & —— are both continuous (B) tan (f(x)) & —— are both discontinuous
f(x) f(x)

1

(O) tan (f (x))& f~!(x) are both continuous (D) tan (f(x)) is continuous but 7 is not
X

Which of the following function(s) defined below has/have single point continuity.

(A) f(x) =

(©) h(x) =

1 if xeQ | x ifxeQ
[o if x¢Q (B)g(x)[l—x if x¢Q
x if xeQ | x if xeQ
{0 if xeQ (D)k(x)_[—x if xeQ

Which of the following function(s) not defined at x = 0 has/have removable discontinuity at the origin ?

(A) fx)= |

(©) fx)=

( |sin x|)
W (B) f(X) = COSK|SH;(—X|J
1

. T S
xsin— (D))= Ty

The function, f(x)=[ | X | 1= | [x] | where [x ] denotes greatest integer function

(A) is continuous for all positive integers

(B) is discontinuous for all non positive integers

(C) has finite number of elements in its range

(D) is such that its graph does not lie above the x — axis.

1
If f(x) = E x — 1, then on the interval [0, 7]

1 1
(A) tan (f(x)) and m are both continuous (B) tan (f(x)) and @ are both discontinuous
X
1
(C) tan (f(x)) and f' (x) are both continuous (D) tan (f(x)) is continuous but T) is not.
X

I3
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16.

17.

18.

19.

20.

3 - |:COt71 (ZX:JS )J for x>0
Given f(x)= where { } & [ ] denotes the fractional part and the integral part
{xz}cos(e”x) for x<0

functions respectively, then which of the following statement does not hold good -

(A) £(07)=0 (B) f(0")=3
(C) f(0)=0= continuity of fatx=0 (D) irremovable discontinuity of fatx =0
If f(x)= . then f 2 is discontinuous at x =
x> —17x+66" X —
7 24
(A)2 (B) 3 © 11 D)6,11

f is a continous function in [a, b]; g is a continuous functin in [b, c]
A function h (x) is defined as

h(x) =f(x) forx e[a,b)
X
=g(x) forx e (b,c]
if  f(B)=g(B),then
(A) h(x) has a removable discontinuity at x=b. (B) h(x) may or may not be continuous in [a, c]
(C)h(b") =g(b") and h(b*) =f(b") (D) h(b*) = g(b") and h(b") = f(b™)
Function whose jump (non-negative difference of LHL & RHL) of discontinuity is greater than or equal to one,
is/are -
1/ x 1/3
-1
—(el/x+1); x <0 —X1/z 1; x>1
() f ()= Ele - 1)) B e=1% |
—COSX) ; —<x<1
— & x>0 x—1) >
sin~! 2x A ( 0 1 :| log ( )
D 0% 0g;(x+2 ; X>2
(©ux)=tan - 3x 2 (D) v(x)= { )
| sinx]| log,,, (X" +5); x<2
—_— ;o x<0
X

Let f(x) = [x] + YX—[X] , where [ . ] denotes the greatest integer function. Then
(A) f(x) is continuous on R* (B) f(x) is continuous on R
(C) f(x) is continuous on R — I (D) discontinuous at x =1

1,12

Let ‘f> be a continuous function on R. If f(1/ 4" )= (sine” )67112 +— " then f(0) is -
n- +

(A) not unique B)1
(C) data sufficient to find f(0) (D) data insufficient to find f(0)
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21.

22.

23.

P partsll > >

These questions contains, Statement I (assertion) and Statement II (reason).

1.

Let f(x+y) = f(x) +f(y) forall x,y € R.Then
(A) f(x) must be continuous V x € R (B) f(x) may be continuous V x € R
(C) f(x) must be discontinuous V x € R (D) f(x) may be discontinuousV x € R

0, xel
Let f(x) and g(x) be defined by f(x) = [x] and g(x) = {xz eR-I

(where [ . ] denotes the greatest integer function), then

(A) lim g(x) exists, but g is not continuous at x = 1
x—1

(B) linll f(x) does not exist and f is not continuous at x = 1
(C) gofis continuous for all x (D) fog is continuous for all x

=b([x]* +[x])+1 forx >—1

=sin(n(x +a)) forx< -1

Given f(x) {
where [x] denotes the integral part of x, then for what values of a, b the function is continuous atx=—-1?

(A) a=2n+(3/2) ; beR ; nel (B) a=4n+2 ; beR ; nel

(C)a=2n+@3/2) ; beR ; nel (D) a=4n+1 ; beR" ; nel

[Assertion & Reason Type Questions]

(A) Statement-I is true, Statement-II is true ; Statement-II is correct explanation for Statement-I.

(B) Statement-I is true, Statement-II is true ; Statement-II is NOT a correct explanation for statement-I.
(C) Statement-I is true, Statement-II is false.

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

_2
cosx—e* /2
, x#0

Let f(X)= x> then
0 , x=0

Statement - I f (x) is continuous at x = 0.

—x*/2
. cosx—e -1
Statement - I1 m———=—.
x—0 X 12

2x -2x
e —e )
Statement - I Range of f (x)=x L—eh N e'z"J +x” +x" isnot R.

Statement-II ~ Range of a continuous even function can not be R.
T
3 b
where [.] and {.} represent greatest integral function and fractional part function respecitvely.
Statement - IT Ify=f(x) & y=g(x) are continuous at x = a then y = f (x) = g (x) are continuous atx =a

Statement - I f(x) = {tan x} —[tan x] is continuous at X =
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10.

Statement-1  f(x) = sinx + [x] is discontinuous at x = 0
Statement - II  If g(x) is continuous & h(x) is discontinuous at x = a, then g(x) + h(x) will necessarily be
discontinuous at x = a

Letf(x)=x—x%and g (x) = {x} V x € R. Where { - } denotes fractional part function.
Statement - I f(g(x)) will be continuous V x € R.
Statement-II  f(0)=f(1)and g (x) is periodic with period 1.

.| sinx . sinx . .
Statement - I 11m[ } # {1 im } , Where [.] represents greatest integer function.
x—0 X x—0 X

Statement-11  lim h(g(x)) =h (1 im g(x)) ,ify=h(x) is continuous at x = 1im g(x).
X—a X—a X—a

3
. 1 . W
Statement - I The equation XT_ sinx+3 = 2; has atleast one solution in [-2, 2]

Statement - 11 If f:[a, b] > R be a function & let 'c' be a number such that f(a) < ¢ < f(b), then there is

atleast one number n € (a, b) such that f(n) = c.

x2-5x+6

Statement - I f(x) =x—-2|+ 1

+ tan x is continuous function within the domain of f (x).

Statement - 11 All absolute valued polynomial function, Rational polynomial function, trigonometric
functions are continuous within their domain.

—ax’-b|x|-¢ —a<x<0

Let f(x)= { where a, b, c are positive and o> 0, then
ax’ +b|x|+c 0<x<a

Statement - I The equation f(x) = 0 has atleast one real root forx € [- a, o]

Statement - I1 Values of f(— o) and f' (o) are opposite in sign.

2sinacos ' x) if xe(,1)
Consider f (x) =13 if x=0
ax+b if x<0
2
Statement-I : Ifb=+/3 anda= 3 then f (x) is continuous in (—o, 1)
Statement-II : If a function is defined on an interval I and limit exist at every point of interval I then function is

continuous in I.
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Exercise # 3

Following question contains statements given in two columns, which have to be matched. The statements in

Column-I are labelled as A, B, C and D while the statements in Column-II are labelled as p, q, r and s. Any given

statement in Column-I can have correct matching with one or more statement(s) in Column-II.

GV

(B)

©

D)

GV

(B)

©

D)

Column -1 Column - IT

1
If f(x) = 1/(1—x), then the points at which ®» 5

the function fofof(x) is discontinuous

1 1
f(u) = Pru_2’ where u "1 (1)) 0

The values of x at which 'f' is discontinuous

f(x)=u2, where u = x-1,x20 (r) 2
x+1,x<0

The number of values of x at which
'f' is discontinuous
The number of value of x at which the (s) 1

2x° —8x% +11

x* +4x3 +8x% +8x+4

function f(x) = is

discontinuous

Column -1 Column - II

If ) = sin{x}; x<1 " i .
x) = cos D > where {.} denotes ®

the fractional part function, such that f(x) is

continuous at x = 1. If |k| = A
V2 sin @-m
then k is
. (I —cos(sinx)) .
If the function f(x) = ————— is (1)) 0

X
continuous at x = 0, then f(0) is

f X he]l he Values I 1
( ) 1 X, X ¢ Q > ( )

of x at which f(x) is continuous

If f(x) =x + {—x} + [x], where [x] and {x} (s)

8| —

represents integral and fractional part
of x, then the values of x at which f(x)

is discontinuous

I3
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m) [Comprehension Type Questions] -

Comprehension # 1

A man leaves his home early in the morning to have a walk. N
He arrives at a junction of road A & road B as shown in figure. M Road B W E
He takes the following steps in later journey :
S
(A) 1 km in north direction
(B)  changes direction & moves in north-east direction 1
V rd
for o2 kms. Road A
(C)  changes direction & moves southwards for T
distance of 2 km.

Home
(D)  finally he changes the direction & moves in

south-east direction to reach road A again.
Visible/Invisible path :- The path traced by the man in the direction parallel to road A & road B is called invisible
path, the remaining path traced is visible.
Visible points :- The points about which the man changes direction are called visible points except the point
from where he changes direction last time

Now if road A & road B are taken as x-axis & y-axis then visible path & visible point represents the graph

of y = f(x).
On the basis of above information, answer the following questions :
1. The value of x at which the function is discontinuous -
(A)2 (B)0 O1 (D)3
2. The value of x at which fof(x) is discontinuous -
(A)0 (B)1 (©)2 (D)3
3. If f(x) is periodic with period 3, then f(19) is -
(A)2 B)3 (©)19 (D) none of these

Comprehension # 2

If both Lim f(x) and Lim f(x) exist finitely and are equal , then the function f is said to have removable

x—c x—c*

discontinuity at x = ¢

If both the limits i.e. Lim f(x) and Lim f(x) exist finitely and are not equal, then the function f'is said to have

x—c” x—c”

non-removable discontinuity at x = ¢ and in this case | Lin} f(x)— Lim f(x) |is called jump of the discontinuity.
X—>C X—>C
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Which of the following function has non-removable discontinuity at the origin ?

(| sin X |j
(D) f(x) =cos 5

Which of the following function not defined at x = 0 has removable discontinuity at the origin ?

1 . T -
(A) f(x) = Tolx| (B) f(x) =x sin " (O fx)= [ 1 o

1
1 1 eX -1 1
— — -1 — — —
(A) f(x) = L+ (B) f(x) = tan . (O fx)= & D) fx)= 15 x|
tan”'(tanx); x S%
If f(x) = .y then jump of discontinuity is

n[x]+1 ; x>—
[x] ,

(where [ . ] denotes greatest integer function)

A S B) = +1 o1-= D)-1-—
A) 7 - (B) 7 ©1-7 D)-1-7
Comprehension # 3
2 2"
IfS, (x)= ——+ e + N — andx>1
x+1 (x+1)x" +1) K+1)XEE+1)...(x +1)

lim S, (x)=1
n—oo

vax+b -1

— , x#0
gx)= X

1 , x=0
h:R—>R h(x)=x"—6x8-2x"+ 12x0 +x*— 7x3 + 6x> +x — 7
On the basis of above information, answer the following questions :
If g(x) is continuous at x = 0 then a + b is equal to -
(A)0 B)1 ©)2 D)3
If g(x) is continuous at x = 0 then g'(0) is equal to -

h() :

Ae B) N (C)a-2b (D) does not exist
Identify the incorrect option -
(A) h(x) is surjective (B) domain of g(x) is [-1/2, o)
(C) h(x) is bounded (D)®=1
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Exercise # 4

-2 sin X for —nSxS—g
1. Let f(x) =|asinx+b for —g <x< g . If fis continuous on [—n, TC] then find the values of a & b.
cos X for g <x<m
2. Iff(x) = {x} & g(x) =[x] (where {.} & [.] denotes the fractional part and the integral part functions respectively),
then discuss the continuity of :
(i) h(x) =f(x). g(x) atx=1and 2 (i) h(x) =f(x) + g(x) at x=1
(iii) h(x) = f(x) —g(x) atx = 1 (iv) h(x) = g(x) +/f(x) at x=1and 2
21 /x _
3. Determine the kind of discontinuity of the function ¥ = — EP at the pointx =0
+

4 Let fx) 1+x*, x<0 ® x-1)"7, x<0 D \ tinuity of g(f(x))
. et f(x)= ; = iscuss the continuity o x)).
x> -1, x>0 x+1)"% x>0 g
—sipd
5. Find the values of 'a' & 'b' so that the function, f (x) = a , Xx=7/2 is continuous at
—b(g__;];);() , Xx>m/2
x=1/2.
1—a* +xa”l
w for x<0
6. Consider the function g(x)= arx where a> 0.
2%a* —xIn2 —xlna -1
5 for x>0
X
Find the value of ‘a’ & ‘g(0)’ so that the function g(x) is continuous at x = 0.
tan 6x
tan 5x
(gj , 0<x <X
5 2
7. The function f(x) =7 b+2 , X= g Determine the values of'a' & 'b', if fis continuous at x = /2.
[a tanx] -
(1+|cosx|) > E<X<n
sin(a+1)x+sinx for x <0
X
8. Determine the values of a,b & ¢ for which the function f (x)=|c for x=0
(x +bx? )1/2 - x'?
o for x>0

is continuous at x = 0
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10.

11.

12.

14.

15.

16.

(5 —sin” (1 - &P )).silf1 (1- &)
2 for x =0

Let f(x) = NG ( &)— &P ) where {x} is the fractional part of x.

r for x=0
2

Consider another function g(x); such that
fix) forx >0
X) =
&) 242 fix) forx<o0
Discuss the continuity of the functions f(x) & g(x) at x =0.

o log(x+2)—x"sinx
Iff(x)zlzlgt 211

(n € N), examine the continuity of f(x) atx = 1.

Examine the continuity at x = 0 of the sum function of the infinite series:

X X X
+ + +
x+1 x+D)(2x+1) 2x+D)(3Bx+1)

Draw the graph of the function f(x) = x — |[x — x%, —1 <x < 1 & discuss the continuity or discontinuity of f in the
interval -1 <x<1.

)

, X#3
Suppose that f(x) = x> —= 3x*— 4x + 12 and h(x) =| X =3 , then
K ,x=3
(A) find all zeros of f
(B) find the value of K that makes h continuous at x = 3
© using the value of K found in (b), determine whether h is an even function.

If g: [a, b] onto [a, b] is continuous show that there is some ¢ € [a, b] such that g(c) =c.

If ’r‘m sin3x + A su152x cnd b;t OS is continuous at x = 0, then find A & B. Also find (0).
X

. N X X
Given f(x) = Z tan (?j sec (Fj ;r,neN
r=1

s ) (st un 2 fon )]

g(x): I;Hg Ry 5 X#mn/ 4
1+[f(x)+tan2nj
K ;o x=n/4

where [ ] denotes the greatest integer function and the domain of g(x) is (0, gj . Find the value of k, if possible, so

that g(x) is continuous at x = /4. Also state the points of discontinuity of g(x) in (0, 7/4), if any.
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17.

18.

19.

20.

21.

22.

23.

24.

Find interval for which the function given by the following expressions are continuous :

3x+7 1 2

) 3+ . _ X0
M =g P
2
i) feo= L (i) ﬂx)—tm1(%;)
1+sin” x

2x? +12x+16, —-4<x<-2

If f(x) = 12— x| ,  —2<x<1 ,then comment on continuity of
4x —x* =2 s I1<x<3

() [£00] (i) £(Ix|)

sinx tanx

% forx >0
f(x)= tanx—smx2 5 if °f” is continuous at x =0, find ‘a’

Inl+x+x°)+In(l-x+Xx") forx <0

SecX —CoSsX

now if g(x) =1n (2 - i] .cot(x—a) forx #a,a=0,a>0.If ‘g’ is continuous at x = a then show that g(e!) =—¢
a

If f(x) = x + {— x} + [x], where [ . ] is the integral part & { . } is the fractional part function. Discuss the
continuity of fin [ -2, 2 ]. Also find nature of each discontinuity.

—x?, when x<0

5x—4, when 0 <x<1 . L .
If {(x)= , discuss the continuity of f(x) in R.
4x> -3x, when 1<x<2

3x+4, when x>2

4x—j [x] for x>1

Discuss the continuity of fin [0,2] where f(x) = { 13 (where [x] is the greatest integer not

[cosmx]  for x <
greater than x). Also draw the graph.

2 2 2

X X
Lety (x) =x*+ >+ 7t - and y(x) = lim y, (x). Discuss the continuity of
1+x (1+x2) (l+x2) noe

y(x)(=1,2,3,...n)andy (x) atx=0

If f(x . y) = f(x). f(y) for all x, y and f(x) is continuous at x = 1. Prove that f(x) is continuous for all x except
possibly at x =0. Given f(1) #0.

x> +1

1 and g(x) = tan x, then discuss the continuity of fog (x).

Iff(x) = =
X_
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26.

27.

28.

29.

30.

Show that :
(A) a polynomial of an odd degree has at least one real root
(B) a polynomial of an even degree has at least two real roots if it attains at least one value

opposite in sign to the coefficient of its highest-degree term.

Let [x] denote the greatest integer function & f(x) be defined in a neighbourhood of 2 by

[x+1]
exp{(x+2)In4}) 4 —16
el ezma)) e
f(x)= 4% —16
A I —cos(x—2) Cx>2

(x —2)tan(x —2)

Find the value of A & f(2) in order that f(x) may be continuous at x =2.

I+x , 0<x<2
Let f(x) = 3_x  2<x<3 Determine the composite function g(x) = f (f(x)) & hence find the point of
discontinuity of g , if any.

1
xX+2°

Find the point of discontinuity of y = f(u), where f(u) = andu=

2u’ +5u-3
Iff(x.y)=f(x) . f(y) for all x, y and f(x) is continuous at x = 1. Prove that f(x) is continuous for all x except at x=0. Given
f(1)#0.

+91-9350679141
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Exercise # 5 2 Part#1 > [Previous Year Questions] [AIEEE/JEE-MAIN]

1.

x xe€Q ) )
Iff(x)= , then f'is continuous at- [AIEEE 2002]
-x x¢Q
(1) Only at zero (2) onlyatO0, 1 (3) all real numbers (4) all rational numbers
_QL L)
Iff(x)={xe ¥ ¥, x #0 thenf(x)is- [AIEEE 2003]
0 ,x=0
(1) discontinuous everywhere (2) continuous as well as differentiable for all x

(3) continuous for all x but not differentiable at x=0  (4) neither differentiable nor continuous at x =0

] —tanx T T . . . T T .
,X# —,X€ |0, 5 , If f(x) is continuous in | 0, > then f| Z is- [AIEEE 2004]

Let f(x) =
et fx) 4x—7 4

M1 )12 (3)-1/2 @-1

1 2
The function f: R/{0} — R given by f(x) = P can be made continuous at x = 0 by defining f(0) as-

[AIEEE 2007]
12 2)-1 30 @1
sin( +1)x + sin x . x<0
X
=0
The values of p and q for which the function f(x)= d o X is continuous for all x in R, are:-
Jx+x* —x
—— , x>0
x2
[AIEEE 2011]
p=-2q=> @p=1.a=> p=r.q=-> @p=2.a=+
p 5475 P=5.475 pP=5-4 ) P=5.475
ml— if x#0
Define F(x) as the product of two real functions f;(x) =x, x € IR, and f (x)= s x as follows:
0, if x=0
fx)Ex) if x#0
Fx)=<"
(x) { 0. . - [AIEEE 2011]

Statement - 1 F(x) is continuous on IR.

Statement - 2 f,(x) and f,(x) are continuous on IR.

(1) Statemen-1 is false, statement-2 is true.

(2) Statemen-1 is true, statement-2 is true; Statement-2 is correct explanation for statement-1.
(3) Statement-1 is true, statement-2 is true, statement-2 is not a correct explanation for statement-1
(4) Statement-1 is true, statement-2 is false
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7. Consider the function, f(x) =[x — 2|+ [x — 5|, x € R.
Statement—1  f(4)=0.
Statement —2  fis continuous in [2, 5], differentiable in (2, 5) and f(2) = f(5).
(1) Statement—1 is true, Statement—2 is false.
(2) Statement—1 is false, Statement-2 is true.

[AIEEE 2012

(3) Statement—1 is true, Statement—2 is true ; Statement—2 is a correct explanation for Statement—1.

(4) Statement—1 is true, Statement—2 is true ; Statement—2 is not a correct explanation for Statement—1.

P Part#1I > > [Previous Year Questions|[IIT-JEE ADVANCED| 4f =4

e/ _o
_— #1
1. Discuss the continuity of the function f(x)=<¢!/® 12’ X atx=1.
1, x=1
2. For every integer n, let a_and b_be real numbers. Let function f : R — R be given by

a, +sinmx, for x e[Zn,Zn + 1]
fx)= , for all integers n.

b, +cosmx, for xe(Zn—1,2n)

If f is continuous, then which of the following holds(s) for all n ?
(A)a_ -b =0 (B)a —b =1 (©)a b =1 (D)a_,-b

n

[JEE 2001]

[JEE 2012]
=-1
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R
\
)

SECTION -1 : STRAIGHT OBJECTIVE TYPE

\/az—ax+x2 —\/312+EIX+X2

1. The value of f(0) , so that the function f(x)= (a> 0) becomes continuous for all x,
Ja+x —+a-x
is given by -
(A) ava (B) Va (©)—+a (D)-a+/a
2. If f(x) = [x] (sin kx)P is continuous for real x, then
(A) ke {nm,nel},p>0 (B)k e {2nm,ne I},p>0
(O)k e {nm,ne I},pe R-{0} D)k e {nmt,ne ,n=0},p e R—{0}
sin{cosx} Cox# T
Xx—m/2 2 . .
3. Iff(x) = r where {.} represents the fractional part function, then
1 , X=—
2
. . T 4 . . s
(A) f(x) is continuous at x = 5 (B) lim f(x) exists, but fis not continuous at x = By
x—>5
(O) lim f(x) does not exist (D) lim f(x)=1
X"z )
ee/x _ e—e/ X
1/x x 0 X =0
4. f(x)=7¢"" +e
k , x=0
(A) fis continuous at x =0, when k=0 (B) fis not continuous at x = 0 for any real k .
©) ling f(x) exist infinitely. (D) None of these
e[X]+\X| )
— , x#0
5. Iff(x) =9 [x]+]x] , (where [.] denotes G.I.F.) then
-1 , x=0
(A) f(x) is continuous at x =0 (B) lim f(x)=-1
x—0"
(C) lim flix)=1 (D) None of these
x—=0
. X o, xeQ _
6. The correct statement for the function f(x) =) _ . xeR~QS
(A) continuous every where (B) f(x) is a periodic function
(C) discontinuous every where except at x =0 (D) f(x) is an even function
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10.

11.

12.

13.

Let f(x) =[cos x + sinx] , 0 <x <27, where [.] denotes G.I.F. The number of points of discontinuity of f(x) is-
(A6 B)S5 ©4 D)3

If f(x) = sgn(x) and g(x) = x(1 — x?), then the number of points of discontinuity of function f(g(x)) is
(A) exact two (B) exact three
(C) finite and more than 3 (D) infinitely many

x? [Lz} , x#0
The function f(x) = X , is (where [.] denotes G.I.F.)

0 , x=0

(A) Continuous atx =1 (B) Continuous at x =—1
(C) Discontinuous at x =0 (D) Continuous at x =2

|75]

: If fis continuous and g is discontinuous at X = a, then f(x). g(x) is discontinuous at x = a.

:f(x)=v2-x + v¥x—2 isnot continuous at x = 2.

: e M is differentiable at x = 0.

N

N

|72]

S, + If f(x) is differentiable every where, then [f|* is differentiable every where.

(A) TTFF (B) TTFT (CO)FTFT (D) FFFT

SECTION - II : MULTIPLE CORRECT ANSWER TYPE

—COSX _1

R revry

2cosx —sin2x
(7t—2x)2

f(x) forx <m/2
f(x)=
g(x) forx >m/2

f(x) =

then which of the followings does not holds ?

(A) his continuous at x = 11/2 (B) h has an irremovable discontinuity at x=m/2
nt T
(C) h has aremovable discontinuity at x = 1t/2 (D) f [TJ = g[Tj

Which of the following function(s) has/have removable discontinuity at x = 1.

x* -1 = Jx+1—2x

(A) fx) = (B) ) == (©) =272 (D) () = *=————
In|x| x -1 X —X
_LLJ,}
On the interval I = [-2, 2], the function f(x) = { (X +1)e A (x#0)
0 x=0)

then which one of the following hold good ?
(A) is continuous for all values of x € | (B) is continuous for x € [ —-(0)

(C) assumes all intermediate values from f(-2) & f(2) (D) has a maximum value equal to 3/e
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14.

16.

17.

18.

Which of the following function(s) defined below has/have single point continuity.

(A) f(x) = 1 if xeQ (B) ()_{x if xeQ

Y70 if xeQ BT X if xeQ
o _|:X if xeQ D) k() — x if xeQ
(©OD=15 i v g0 R T

Givenf(x) = b([x]* +[x])+1 forx > -1
sin ((x +a)) forx <—1

where [X] denotes the integral part of x, then for what values of a, b the function is continuous atx=-—1?

(A) a=2n+(3/2), beR ; nel (B) a=4n+2 ; beR ; nel

(C) a=4n+(3/2) ; beR" ; nel (D) a=4n+1 ; beR" ; nel
SECTION - III : ASSERTION AND REASON TYPE

2sin(acos ' x) if xe(,1)
Consider f (x) =143 it x=0
ax+b if x<0

2
Statement-I: Ifb=+/3 anda= 3 then f (x) is continuous in (—oo, 1)

Statement-I1I : If a function is defined on an interval I and limit exist at every point of interval I then function is
continuous in .

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I

(B) Statement-I is True, Statement-11 is True; Statement-1I is NOT a correct explanation for Statement-1

(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

Statement-I : f(x) = sinx + [X] is discontinuous at x =0.

Statement-I1 : If g(x) is continuous & h(x) is discontinuous at x = a, then g(x) + h(x) will necessarily be
discontinuous at x = a.

(A) Statement-I is True, Statement-I1 is True; Statement-II is a correct explanation for Statement-I

(B) Statement-I is True, Statement-II is True; Statement-II is NOT a correct explanation for Statement-I

(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

3
. 1 .
Statement-1 : The equation XT_ sinmx+3 = 2; has atleast one solution in [-2, 2]

Statement-II : If f[a, b] — R be a function & let 'c' be a number such that f(a) < ¢ < f(b), then there is atleast
one number n € (a, b) such that f(n) = c.

(A) Statement-I is True, Statement-II is True; Statement-I1 is a correct explanation for Statement-I
(B) Statement-I is True, Statement-11 is True; Statement-1I is NOT a correct explanation for Statement-1
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True
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19.

20.

21.

Statement-I : If f : R — R is a continuous function such that f(x) = f(3x) V x € R, then f is constant function.

Statement-II : If fis continuous at x = lim g(x), then lim f(g(x))=f (limg(x))

Xx—a X
(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I

(B) Statement-I is True, Statement-11 is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

2x -2x
—e )
Statement-I : Range of f (x) :XL—eZX N e,z,(} +x* +x" isnot R.

Statement-II : Range of a continuous even function can not be R.

(A) Statement-I is True, Statement-II is True; Statement-II is a correct explanation for Statement-I
(B) Statement-I is True, Statement-11 is True; Statement-II is NOT a correct explanation for Statement-I
(C) Statement-I is True, Statement-II is False

(D) Statement-I is False, Statement-II is True

SECTION - IV : MATRIX - MATCH TYPE

Column I Column II

VI+x =31 +x "
X b

(A) If function f(x) = ®» 0
continuous function, then f(0) is equal to -
(B) The number of points where f(x)=[sinx + cosx] (1)) 5
(where [ ] denotes the greatest integer function),
x €(0, 2m) is not continuous is -
1 0¥ x#—=, xe|0 E) i
© If f(x) = dx—n 4’ 5 ) isa (r) 1/6
continuous functions, then f(n/4) is equal to -
X’ —(a+2)x+2a )
® Iff(x)= <_2 > XFS 4 (s) y)
2 , x=2

continuous at X = 2, then a is equal to

+91-9350679141
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22.
Column I
tan (z - nj
(A) Iff(x)= ———, (x # w/4), is continuous at
cot2x
x = 7t/4, then the value of f(%j is
x4, a, x <4
|x—4]
B) Letf(x)=7 a+b, x=4
x4, b, X >4
|x -4
Then f(x) is continuous at x = 4, then the value of a & b
X —e" +cos2x ) .
© Iff(x) = ——5—, x#0, is continuous
X
atx =0, then [f(0)] {f(0)} =
D) Let f(x) be defined in the interval at [0, 4] such that
1-x, 0<x<l1
flx)=4 x+2, 1<x<2
4—x, 2<x<4
Then the number of points where f(f(x)) is discontinuous is
SECTION -V : COMPREHENSION TYPE
23. Read the following comprehension carefully and answer the questions.
) f 2n
Consider f(x)=x?+ax + 3 and g(x) =x+band F(x) = hmw ,
n—oo X
1. If F(x) is continuous at x = 1, then
(A)b=a+3 (B)b=a-1 (C)a=b-2
2. If F(x) is continuous at x =—1, then
(A)at+tb=-2 (B)ya—b=3 (C)at+b=5
3. IfF(x) is continuous at x = +1, then f(x) = g(x) has
(A) imaginary roots (B) both the roots positive

(C) both the roots negative

(D) roots of opposite signs

Column II

®» -3/2

@ 1

r) 12

(s) -1

(®) 2

(D) None of these
(D) None of these

I3
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24.

25.

Read the following comprehension carefully and answer the questions.

There are two systems S and S, of definitions of limit and continuity. In system S, the definition are as usual. In
system S, the definition of limit is as usual but the continuity is defined as follows :

A function f(x) is defined to be continuous at x = a if
(i) |lim f(x)~ lim f(x)| <1and
(ii) f(a) lies between the values of lim f(x) and lim f(x) if lim f(x) # lim f(x)

else f(a) = lim f(x) = lim f{(x)

x+2.7 , x<0 3x+3  , x<0

Iffx)=4 29 , x=0 and g(x)= 2.8 , x=0 , then consider statements
2x+3 , x>0 —x*+27 , x>0

(i) f(x) is discontinuous under the system S, (ii) f(x) is continuous under the system S,

(iii) g(x) is continuous under the system S,

which 7of the following option is correct

(A) only (i) is true (B) only (i) and (ii) are true

(C) only (ii) and (iii) are true (D) all (i), (ii), (iii) are true

If each of f(x) and g(x) is continuous at x = a in S,, then in S, which of the following is continuous
(A)f+g B)f-g (Of.g (D) None of these

Which of the following is incorrect

(A) a continuous function under the definition in S, must also be continuous under the definition in S,

(B) A continuous function under the definition in S, must also be continuous under the definition in S

(C) A discontinuous function under the definition in S, must also be discontinuous under the definition in S,

(D) A discontinuous function under the definition in S, must be continuous under the definition in S,

Read the following comprehension carefully and answer the questions.

Given the continuous function

x> +10x +8, x <=2
y=f(x)=1ax’ +bx+c, -2<x<0, a%0
x? +2x, x>0

If a line L touches the graph of y = f(x) at the points, then

The slope of the line L is equal to
A1 (B)2 ©4 D)6

The value of (a + b + ¢) is equal to

A) 52 (B)S (©)6 D)7

Ify=f(x) is differentiable at x = 0, then the value of b is -
(A)-1 B)2 ©)4 (D) cannot be determined
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26.

27.

28.

29.

30.

SECTION - VI : INTEGER TYPE

1-a* +xa".1na

T , x<0

If - X'a
8= 22) —xIn2a-1 0
e *

(where a > 0), then find ‘a’ and g(0) so that g(x) is continuous at x = 0.

Find the value of f(0) so that the function

- O

({x} denotes fractional part of x) becomes continuous at x =0

tan 6x

tan 5x
(é , 0<x< &
5 2
I
The function f(x) =y b+2 , X= 3 . Determine the values of 'a' & 'b', if f is continuous at
[a tanx] .
(1+|cosx|) ’ 5<x<n
x=m/2.

1 . 2 x2
Let fbe a continuous function on R such that f (—j (sm CX) e " +—5—, then find the value of f(0).

4x x“+1
, T
(sin X + cos x) 0% -—<x<0
a x=0
If the function f(x) defined as f(x) = >
r 2 3

eX +e* +eX I
— 7 3 - O<x<<

24— —1+=
ac X+be X

is continuous at x = 0, then finda & b.
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10. CD
19. ABC

11.
20.

® ANSWER KEY ®

EXERCISE - 1
3. D 4 A 5. A 6. C 7. C 8 A 9. D 10.C 1. D 12. B 13. C
1.C 17.B 18. C 19. A 20.B 21.C 22. A 23.D 24.B 25.C 26. B
29. B 30. D

EXERCISE -2 : PART # 1

AB 3. BD 4. ACD 5. BC 6. ABCD 7. BCD 8. ABC 9. ABC
BCD 12. BC(D 13. ABCD 14. CD 15. BD 16. ABC 17. AC 18. ACD
BC 21. BD 22. ABC 23. AC

PART - 1I

1. A 2. A 3 A 4 A 5. A 6. A 7. C 8 A 9. D 10.C

EXERCISE - 3 : PART # 1

1. A>qsB—->pr,sC—>q D—>gq 2. A->pr B>sC—->sD-p,qr

PART - 11

Comprehension#1: 1. A 2. BC 3. CA Comprehension#2: 1. C 2. D 3. C
Comprehension#3: 1. D 2. B 3. C

EXERCISE -5 : PART #1
3. 3 4 4 5 1 6. 4 7. 4

PART - 1I

1. Discontinuousatx=1; f(1")=1and f(1)=-1 2. B,D

I3
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MOCK TEST

1. C 2. A 3 C 4 B 5. D 6. C 7. B 8 B 9. C 10.C 11. ACD 12.BD
13. BCD 14.BCD 15. AC16. C 17. A 18. C 19. A 20. A

2. A rB>qC—>sD—->p 22. A->rB—->qsC—o>p Dt

23.1. A 2. C 3. D 24.1. D 2. D 3. B 25.1. A 2. D 3. B

1
26. L, §(0112)2 27. no value of f(0) 28. a=0,b=-1 29. 1 30. a=e,b=1

N
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