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L@ . TOpIC :-RELATIONS AND FUNCTIONS

We observe that

N

21

Period of sin = is 2% = 4, Period of cos = is =6,
2 /2 3 /3
and,
Period of't s =4
eriod oftan— 157r/4_
~ Period of f(x) = LCM of (4,6,4) = 12
2 (c)
We have,
o) = i x4+ x"
Jx T D x4 xn
(x) = li -1 _0-1 Lif—-1<x<1
= = = = — —_
fo =yt ov1 .
If |x| > 1, then x?™® - coasn — ©
1= 1-

W FOO) = lim —X" = = 1,if x| > 1

x—>ool+i 1+1

xZn

If|x| = 1,thenx®" =1
_ . xt—1 1 -G
SR AC R L ol e
Thus, we have

-1, if |x| <1
fx) =40, if |[x] =1

1, iflx] > 1

3 (c)

R =1{(1,3),(4,2),(2,4),(2,3),(3,1)}is a relation on

A =1{1,2,3,4}, then

(a) since, (2,4) € R and (2,3) € R, so R is not a function.
(b) since, (1,3) € Rand (3,1) € Rbut (1,1) ¢ R.

So, R is not transitive.

(c) since, (2,3) € Rbut (3,2) € R, so R is not symmetric.
(d) since, (4,4) € R, so R is not reflexive.

4 (a)

We have,

fl) = 107%Coxq + 207 Py

Clearly, f (x) is defined, if

16 —x>22x—1>020—3x=>4x—-5>0andx € Z
=>x€{1,2345}, x€{2,3}andx € Z

= x € {2,3}

~ Domain (f) = {2,3}

5 (d)

Given, f(x) = e?* and f: R — C. Function f (x) is not one-one, because after some values of x(ie, ) it will
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give the same values.

Also, f(x) is not onto, because it has minimum and maximum values —1 — i and 1 + i respectively.
6 (a)

For f(x) to be defined,

x—4>20and6—x=>0 = x=>4 andx <6
Therefore, the domain is [4, 6].

7 (d)

We have,

hogof (x) = cos™*(|sinx|)

and, fogoh (x) = sin? (\/ cos™1 x)

Clearly, hogof (x) # fogoh(c)

Thus, option (a) is not correct

Now,

gofoh (x) = |sin(cos™1x)| = |sin (sin‘1 V11— x2)| =+1—x2
and, fohog (x) = sin?(cos™1+/x) = 1 — cos?(cos 1 v/x)

= fohog (x) = 1 —{cos(cos™? \/E)}Z =1-x

~ gofoh (x) # fohog(x)

Thus, option (b) is correct

Also,

hogof(x) = cos™I(|sinx|) and, fohog (x) =1 —x

~ hogof(x) # fohog(x)

Thus, option (c) is not correct

Hence, option (d) is correct

8 (a)
We have,

2%+ 27%
fxX)=—7F5—

2
fGHNf—y) =

=>fx+y)fx—y)=

QXY 4 27XV QXY 4 TXHY

2
22% 4272y 4 22y 4 9~2x

4
1 (28 + 2L G
=>f(x+y)f(x—y)=§< >l Gy > )

1
Sfety)f-y) =@ +f 2y}
9 (b)
R ={(a,b):a,b €EN,a—b = 3}
{[(n+3),n]:n € N}
{(4,1),(5,2),(6,3), ...}

10 (a)
Clearly, f(x) = sin™! {log3 (g)} exists if

x x
—1Slog3(§)s1@3"135331®1£xs9
Hence, domain of f(x) is [1, 9]
11 (c)
For f(x) to be defined, we must have

V4 — x2

>04—x2>0and1—x#0
1—x

=21-x>04—x>>0and1—x#0
>x<l,x€(-2,2)andx #1=>x € (-2,1)
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~ Domain (f) = (—2,1)

Now, for x € (—2,1), we have
=)

—oo < log 1= < o

=>-1< sin{log( f_xz>} <1=>-1<f(x)<1

Hence, Range (f) = [-1,1]
12 (a)
Given, f(x) = ‘;’:Z and fof(x) =x

N (ax+b)_
f calc)+d X
ax +
a(cx+d)+b=
ax+b
C(cx+d)+d
x(a? + bc) + ab + bd

x(ac+cd) + bc+d?
= d=-a
13 (c)

If f:C - C givenby f(x) = %:s is a constant function, then

f(x) = Constant (= A,say) forall x € C

ax+b
=Aforallx € C
+d

cXxX
=>(a—-Ac)x+(b—-Ad) =0forallx € C
=>a—/1c=0andb—,1d=o=>§=§=>ad=bc

=

14 (d)

Periods of sin A x + cos A x and |sinx| + | cos x | are ZTn and g respectively
T 2m 1= 4

S =— =
2 A

15 (b)

We have, f(x) = /log;c x?

Clearly, f(x) exists, if

logigx?>0=>x2>21e |x| =1

16 (b)

Since, f(x) is an even function, therefore f'(x) is an odd function
le, f'(=e) =—f"(e)

~ fle)+f'(-e)=0

17 (c)
We have,
) =1 (1+x)
f(x) =log e ,
x
() -1 1| (x+1)2
of 1+x2) % 1— 2x (T %8\1 =%
1+ x2
R ( 2x )_1 (1+x)_2
f 1+x2) = %0 %)~ f &)
18 (c)

f(x) =cos?x +sin*x =1 — cos?x + cos* x
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= f(x) = (coszx —1)2 +§>E for all x
- 2) 474

Also, f(x) = cos? x + sin* x < cos?

~ Range (f) = [3/4,1]

Hence, f(R) = [3/4,1]

19 (d)

For domain of given function

—1 < log, {f—z} <1

x+sinfx=1

X
> 27l<—<2
=
=
20 (d)
Given, f(x) = 4™*° + cos™! (g - 1) + log(cos x)
Here, 4~*" is defined for {— E,E} ,cos™ ! (E - 1) is defined,
2’2 2
f-1<>-1<1=0<x<4
And log(cos x) is defined, if cosx > 0
T T

> ——<x<=
2553

Hence, f(x) is defined for x € [0,%]

ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A D C C A D A D C B A
Q. 11 12 13 14 15 16 17 18 19 20
A C A C D B B C C D D




