Downloaded from www.studiestoday.com

7 StudiesToday...

RELATIONS & FUNCTIONS
Q.1) Draw the graph of the function f(x) = [x — 1].
Sol.1) fx) =[x—-1]
e.g., whenx = 1then f(x) =[0] =0
whenx = 2then f(x) =[1] =1
Y y=[x]
2 o—0
1 —0
*—0 2
Domain =R
Range =7
Q.2) Let R be relation on N defined by R = {(a,b):a = b € N and a = b?}

Are the following true? (i) (a,a) € R forall a € N, (ii) (a,b) € R =(b,a) € R, (iii)
(a,b) €R,(b,c) ER=(a,c) ER.
Sol.2) R ={(a,b):a = b?}
()2€eN
But (2,2) €R
Since 2 # 22 . false
(i) (4,2) & R
as 4 = 22
but (2,4) ¢ R
Since 2 # 42 .. false
(iii) (16,4) € R and (4,2) € R
as 16 = 42 and 4 = 22
but (16,2) & R
since 16 # 22 . false
Q.3) Let R be a relation on Q defined by = {(a,b):a,b € Qand 4 —b € Zi.e.,a —
b is an integer}. Show that, (i) (a,a) € R forall a € Q, (ii) (a,b) € R =(b,a) € R, (iii)
(a,b) e Rand (b,c)€ER= (a,c) ER.
Sol.3) We have, R = {(a,b):a — b is an integer}
Q — set of rational number
(i) for any-a €'Q,a — a = 0 which is an integer
~(a,a)€R
(ii) let (a,b) € R
= a — bis aninteger
=2>a—b=mwherem€Z
= b — a = —m which is also an integer
= (b,a) ER
(iii) let (a,b) € Rand (b,c) €ER
=>a—b=mandb—c =n(wherem,n € Z)
Now, (a—c)=(a—b)+ (b—c)
= m + n {~ sum of two integers is also an integer}

= integer
~(a,c) ER
Q.4) If A= (2,3) and B = (1,2,3). Find the no. of relations.
Sol.4) A= (23)and B = (1,2,3)

Herem = 2andn =3

No. of relations = 2™"
— 22)(3
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=2% = 64 ans.
Q.5) If A X A has 9 elements, among which two are (1,0) and (0,1). Find Set A & remaining
elementsof A X A
Sol.5) Given,n(Ax A) =9

=>n(4) =3

Now, (—1,0) and (0,1) e A X A

=>-10€4d4and 0.1 € A

=-101€A

Alson(4) = 3

“A=1{-101}

AxA={(~1,-1),(=1,0),(=1,1),(0,1),(0,0), (0,1), (1,—1), (1,0), (1,1)}

Q.6) Find the domain of f(x) = \/17
x—|x|

Sol.6) We have, f(x) = —

x=|x|

S>x—|x| = {Zx:x ~ o @
1

But we have, f(x) =

x—| x|
.'.x—|x|>0
From(l)x—|x|=Oorx—|x|is—ve

1
\/: does not take real values for
x=| x|

~ Domain=0
Q.7) Find the domain of f(x) = \/%[x]
Sol.7) f (x) will be defined when x — [x] > 0

We know, 0.< x— [x] < 1forallx ER
Butx — [x]»=0forallx € Z

~x —=Jx]*>O0whenx €R—-Z

~ Domain R — Z ans.

Q.8) find the domain for which the functions f(x) = 2x? — 1 and g(x) = 1 — 3x are equal
Sol.8) we have, f(x) = g(x)
>2x2—-1=1-3x
=>2x2+3x-2=0
=>2x>+4x—-x—-2=0
=2>2x(x+2)—1(x+2)=0
>Q2x—-1Dx+2)=0

>x =% orx =-—2

Domain all the values of x

~ Domain = {%, —2} ans.

Q.9) Redefine the function f(x) = | x — 2|+ |2 + x| where =3 < x < 3.
Sol.9) Critical point of | x — 2 | is 2

Critical point of | 2 + x | is -2
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First arrange in ascending order
.'.f(x)=|2+x|+|x—2|
There will be 3 cases: (i) when =3 < x < =2, (ii)when =2 < x < 2, (iiilwhen2 <x <3

—-2+x)—(x—2):-3<x<-2
L) =

R+x)—(x—2):-2<x<?2
+x)+(x—-2):2<x<3
—2x:—3<x< -2
f(x)={4:(x—2):—2Sx<2 ans.
2x:(x—2):2<x <3

Q.10) Find the Range of f(x) = 1_21cosx

Sol.10) We have, =1 < 2cosx <1
—2<2cosx <2

2> —-2cosx = —2
3>21—2cosx=>-—1
:ls ! S_—l

3~ 1-2cosx — 1
:%Sf(x)S_Tl

= f() < —lor f(x) 25

x € [-00,—1] U E,oo] ans.
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