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MATHEMATICS - XI | Relations and Function BSQs
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Ql. IfP={x:x<3,xe N},Q={x:x<2,xe W}. Find (PU Q) x (P Q), where Wis the set of
whole numbers.

Q2. |s the following relation a function? Justify your answer.

() R, = {(2,3), (%, 0], (2,7),(—4, 6)} (i) R,={(x,]|x]|)| x| is a real number}.
Q3. Find the domain for which functions f(x) = 2x* -1 and g(x) =1 - 3x are equal.
Q4. Find the range of the following functions given by L:I
x_
Q5. Redefine the function which is given by
fix)=|x-1]+|x+1]|, -2<x<2,

Q6. Find the domain of the function f given by:

f = .
%)= IxF -6

Q7. Find the domain of the following function given by: f(x)=Xx|x]|.
1

J1-cos x '

Q9. Find the value of x for which the functions f(x)=3x> -1 and g(x) = 3 + x are equal.

Q8. Find the domain of the following function given by:'f(x) =

Q10. If R, = {(x, | x|) : xis a real number} is a.relation. Then find domain-and range of R,.

Q11. R, ={(x,¥) | y=2x+ 7, where x € R, 'and -5 < x < 5} is a relation, then find the domain
and range of R,.

Q12. Let fand g be real functions defined by f(x) =2x+ 1 and g(x) =4x-7.
(i) For what real numbers x; f(x) = g(x) (ii) For what real numbers x, f(x) < g(x)

1

Q13. Find the domain of the following function given by: f(x) = 5
x —_
3

Q14. Find the range of the following function'given by: f(x) = 7 X7

3Xx
28 — x

Q15. Find the domain of the following function given by:

Q16. Find the domain of the following function given by: f(x) = "2‘2—":3
X —

Ql7. LetA={1,2,3,4)and B={5, 7, 9}. Determine
() AxB (i) BxA (iii) IsAxB=Bx A? (iv) Isn(Ax B)=n(Bx A)?
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Q18.

Q19.

Q20.

Q21.

Q22.

Q23.

Q24.

Q25.

Q26.

Q27.

Q28.

Q29.

Let A={-1, 2, 3} and B = {1, 3). Determine:
() AxB (i) BxA (iii) Bx B (iv) AxA
Find x and y if:
() (4x+3,y)=(3x+5,-2) (i) (x-y,x+y)=(6,10)
Find the domain and range of the relation R given by:

R= {(x, y):y=x+%; where x,yeNandx<6}.
FA={x:xeW,x<2},B={x:xe N,1<x<5}and C={3, 5}, find
(i) Ax(Bn Q) (i) Ax(Bu C)
In each of the following cases, find a and b:
(i) (2a+ b,a-b)=(8,3) (i) (%,a—Zb)=(0,6+b)
If f and g are real functions defined by f(x) = x* + 7 and g(x) = 3x + 5, find each of the
following:
. " 1
(i) f(3)+g(-5) (i) f [5] x g(14) (i) f(=2)+g(-1)
. f(t)—-f(5
(iv) F(0)-F(-2) vy HO-16)

t-5

Is the given relation a function? Give reasons for your answer:

(i) h={4,6),(3,9),(-11,6),(3, 11)} (ii) f={(x;x)| xis a real number}
(iii) g= {[n,%nis a positive integer ]} (iv) .8 = {(n, n®) | n is a positive integer}

(v) t={(x, 3)| xis a real number}

If R,={(x, y) | xand y are integers and x*+ y? = 64} is a relation. Then find R,.
Find the domain of each of the following functios:
- X -
(|) f(X) = m (“) f(X) = [x1 + X.
If f and g are two real valued functions defined as f(x) = 2x+ 1, g(x) = x* + 1
(i) f+g (i) f-g (i) fg (iv) é
Let f(x).= ¥x and g(x) = x be two_functions defined in the domain R* U {0}. Find
(i) (f+g)(x) (i) (F-g) (x) (iii)  (fg) (x) (iv) [EJ(X)
If f(x) = X=1 then show that:

x +1

1 1 -1
i) fl—|=-1 i) f|l—-——|=——
(i) [x) (x) (ii) [ x] F(x)
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Q30. Express the following functions as set of ordered pairs and determine their range.
f: x— R, f(x)=x3+ 1, where x={-1,0, 3,9, 7}.

Q31.Isg={(1, 1), (2, 3), (3, 5), (4, 7) is a function? Justify. If this is described by the relation,
g(x) = ax + B, then what values should be assigned to o and B?
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MATHEMATICS - XI |

Nurturing Success...

Relations and Function BSQs-Solution

S1. Let

P={12}
Q=1{0,1,2)
PUQ={0,1,2}

PnQ={1,2}

PuQ)x(PnQ)={0,1),(0,2),(1,1),(1,2), (2, 1), (2, 2)}.

s2. (i)

=

Since (2, 3)and (2, 7) € R,

R(2) =3 and Ry(?2)=

7

So, R4(2) does not have a unique image. Thus R, is not a function.

(i) Re={(x.|xD/Ix| <R}

For every x € R there will be unique image as | x| € R.

Therefore R; is a function.

S§3. For f(x) =g ()
= 2 —1=1-3x
= 2*+3x-2=0
= 2 +4x—-x—-2=0
= 2x(x+2)-1(x+2)=0
= 2x-1)(x+2)=0

Thus, domain for which the function f(x)=.g (x) is {% —2}.

S4.
Let,
Thus,
S5. Given,

xX—4
—=1 xX>4
pap= X212 x4
x-4 |20 g
X—4
| x— 4| ’
the range of —— = {1, —1}.
geof —— - =51
Fx) = |x =M+ | x+ 1], —2<x<2
fex +1-1-x, -2<x<-1
={-Xx+1+x+1 -1<x<1
| x=1+1+X%, 1<x<2
[—2x, -2<x<-1
=< 2 —-1<x<1
| 2x, 1=x<2

Date: 9/10/2021
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S6.  Given f(x) = L

JIXPP —[x]1-6

f is defined if [XP-[x]-6>0

or ([XI-3) (X +2)>0

= [x] <-2 or [x]>3

= X<-2 or x=>4

Hence, Domain = (— o, —2) U [4, «).
S$7. Given, f(x) =x|x]|

Clearly, Domain = R (real numbers).
S8.  Given Fx) = —

J1-cos x
f(x) is not defined for1 —cos x=0
cos x =1

cos x = cos 0°
x=2nt, nel

Thus, Domainof f(x)=R—-{2nn : n € I}
$9. Let f(x) =g (x)
3 -1=3+x
= 3% -x-4=0
= 3 —4x+3x-4=0

X(3x—4)+1(3x—-4)=0

= Bx-4)(x+1)=0
= X = i,—‘l.
3
$10. Here, Domain of Ry = R
Range of Ry =R" U {0}.
S11. Given, Ry ={(y)|y=2x+7,where x e Ryand -5 < x < 5}
Domain = {-5, 5}
Range = {-3, 17}.
S12. (i) Let f(x) =g (x)
= (2x+1)=4x-7
= 2x—4x=-7-1
= -2x=-8
= X =4,
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S§13.

S14.

S15.

S16.

S§17.

(i) Let f(x) <g(x)

= 2x+1)<4x-7
= 4x -7 >2x+ 1
= 2x > 8
Hence, X > 4.
) 1
Given f(x) =
X-5

For function to be defined,

Jx-5>0
= x—-5>0 = x>5
Domain of f=(5, )
Range of f=R".
. 3
Given f(x) =
) 72

f(x) is not defined for2 — x=0
=N X¥=2 = x=2%2

3
R =|=,00].
ange [2 oo}

Given F) = X
28 — x

Now, let 28—x=0 —=> x=28
Thus, Domain = R ~ {28}

2
Given f(x) = g—t‘?—

x5 =1
f(x) is not defined for x¥*—=1=0

Xx=41

Hence, Domain =R-{-1, 1}.

Since, A={1,2,3,4)and B={5, 7, 9}. Therefore
n - AxB={1,5),(1,7)1,9),(2,5),(2,7),(2,9)
(3,5), (347).(3,9), (4,5), (4, 7), (4,9)}

i) .- Bx A={5,145,2), (5, 3), 5, 4), (7, 1), (7, 2),
(7,3), (7, 4),(9,1),(9,2), (9, 3), (9, 4)}

(i) No, Ax B=#BxA. Since, Ax Band B x Ado not have exactly the same ordered pairs.

(iv) - nAxB)=n(A)xn(B)=4x3=12
n(BxA)=n(B)xn(A) =4x3=12
Hence, n(AxB)=n(BxA)
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$18. Given A={-1,2,3} and B={1,3}

(i) AxB={-1,1),(13),(21),(23), 3 1), (3 3)}
(ii) BxA={(1,-1),(1,2),(1,3),(3,-1), (3, 2), (3, 3)}
(iii) BxB={(1,1),(1,3),(3,1),(3,3)}
(iv) AxA={-1,-1),(-1,2),(-1,3),(2,-1),(2,2),(2,3),(3,—-1), (3, 2), (3, 3)}
§19. (i) Since, (4x+3,y)=(3x+5,-2)
So, 4x+3=3x+5
or x=2 and y=-2
(i) Let Xx—-y=6 x+y=10
2x=16 or x=8
8—-y=6
y =2
$20. When x=1, y=7eN, so (1,7)e R. Again for

X=2, y=2+g=2+3=5 N, so (2, 5) € R. Again for

x=3, y= 3+% =3+2=5¢c N, (3,5) e R. Similarly for x = 4

y=4+%§EN and formx = 5, y=5+%eN-

Thus, R={1,7),(2,5), (8, 5)}
where, Domain of R={1, 2, 3}
Range of R = {7, 5}.
S21. Let A={0,1}, B={2,3,4}, C={3,5}
(1) A=10, 1}
B~ C={3}

A x. (B~ C)={(0, 3), (1, 3)}

(ii) A=1{0, 1}
BuU C={2,3,4/5)
Ax (BuU C)={(0,2). (0, 3), (0, 4), (0,5), (1, 2), (1, 3), (1, 4), (1, 5)}

$22. (i) Let 2a+b=8
a-b=3

. 11

Adding we get 3a3=11 = a= 3
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Hence, a

a
ii — =0 =0
(i) 2 = a

and a-2b=6+5bH
= 0-2b=6+bH

-3b=6 = b=-2

Hence, a=0, b=-2.

$23. | et f(x) =x*+7 and g(x)=3x+5
(i) f(3) + g (=5) = [(3)° + 7)] + [3(~5) + 5]
= (9+7)+ (-15 +5)
16-10=6

{%) +7}[3><14+5]

N 1
(i) f (E] g(14)

= %+7)(42+5)

29 471363
4 -

(i F=2)+ g (= 1) = (<287 + [3(~1) + 5]
=(4+7)+ (-3+5)
=M+2=13.

(iv) f() =f(=2) = (£ +7) - [(-2)* +.7]
=f+7—(4+7)
=P+7-11=F£=4

V) f(t)—f(5) _ [t> 77~ [(5)* + 7]
t—5 t-5

_ P=(5) _(t+5)(t-5)
t-5  t-5

={+0.
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$24. (i) Given h={4, 6), (3,9), (-11,6), (3, 11)}
his a function if element of set A has one and only one image in set B. In this case 3 has two
images 9 and 11.
Hence, h is not a function.
(i) Given f={(x, x) | x is a real number}
In this case every distinct element of domain has distinct image in Range.
Hence, fis a function.
(i) Given g= {(n, . nis a positive mteger]}
Here again every element of domain has a distinct image in Range.
Hence, g is a function.
(iv) Given S ={(n, n®) | nis a positive integer}
We know that every positive integer of domain has its square as its image«in the range.
Hence, S is a function
(v) Given t={(x, 3) | x is a real number}
Hence, t(x)=3
Thus, t is a constant function.
$25. For X + )’ =64
= X+ yF = (8)
x=0,8,-8
When x=0, y=8
When x=0, y=-8
When x=8, y=0
When x=-8, y=0
Hence, R, ={(0, 8), (0, —8), (8;:0), (-8, 0)}.
S26. (i) fis a rational funetion of the form M where'g(x) = xand h(x) = x> + 3x + 2.

(ii)

h(x)
Now, h(x) #0.= x* + 3x + 2 = 0 = (x +1)(x + 2) = 0 and hence domain of the given function
is R—{-=1,=2}.
Let f(x)=xl+x ie, f(xX)=hXx) +g(x
where, h(x)=[x] and g(x) =x
The domain of h= R and the domain of g = R.

Therefore, Domain of f= R.
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$27. (i)

(ii)

(i

(iv)

s28. (j)

(i)

(i)

(iv)

$29. 0)

(ii)

Given

Let

f+g=(f+9) ()
=109+ gx)
=2x+1+x°+1
= X%+ 2x + 2.

f-g=f(x)—g X
=2x+ 1) =(x*+1)
=2x+1-x—1
= _x° + 2x.

fg=1f(x)-g(x)
=2x+ 1) (xX* + 1)
=2x° + X+ 2x + 1.

f_ 2x +1
g xX*+1

(F+g) () =) + g(x)

= Jx *+ X
(f—9) (x) = f(x) — g (x)
:J;—X
(fg) (x) =f(x) - g x)
= Jx (x)
= 432
(iJ(x) _ F) Al 1
g g(x) x Ix’
ex =1
A=~ —
T4
LHS.=f(1]=X X+ 1
x) ALq x+1
X
_ [X—1]_ _
== 2" | =—f(x)= RH.S.
X +1
1
X _1+1 x -1
X
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_.X+1. _ 1
x —1 X -1

xX+1
-__1 -RHsS
f(x)
$30. Let F(x) =x° + 1
f-1)=(1)>%+1=0
f(0)=0°+1=1

f(3)=(3)°+1=28

f(9) =(9)°+1=730
f(7) = (7)° + 1 =344
f={(-1,0),(0, 1), (3, 28), (9, 730), (7, (344)}
Hence, Range of f={0, 1,28, 344, 730}.

S31. Yes, gis a function.

Also, gx) =ax+p
gm=1 = a+p=1 .. (i)
g)=3 = 2a+p=3 ... (i)

From Eq, (i) and (ii) on subtraction,
2o+ B)—(a+p)=3-1

= o =2
= 2+|3=1 = B=_1
Hence, a=2, pB==1
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