Short Answer Type Questions

Q1.If A={1,2,3}and B ={1, 3}, then determine
(i) AxB (i) BXC (c) BxB (iv) AXA

Sol: We have A ={-1,2,3}and B = {1,3}

() AXxB={(-1,1),(1,3),(2,1),(23). (31). (3, 3)}
(i) BxA ={(1,-1),(1,2), (1,3), (3-1), (32), (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)}

Q2. If P ={x:x<3,xeN}, Q= {x:xs2x € W}. Find (Pu Q) x (PN Q), where W is the set of whole numbers.
Sol: We have, P={x: x<3,x € N} = {1,2}

And Q = {x :x< 2xe W] ={0,1,2}

PUQ={0, 1,2} and P N Q= {1,2}

(PUQ)x(PNQ)={01,2}x{1,2}

={01),(0,2),(1,1), (1.2), (21), (2, 2)}

Q3. IfA={x:xe Wx < 2}, 5={x:xeN, 1 <.x < 5}, C= {3, 5}. Find
(i) Ax(BNQ) (i) Ax(BUC)

Sol: We have, A = {x :xe Wx< 2} = {0, 1};
B={x:x€N,1<x<5}={2, 34} and C={3, 5}

(i) BN C = {3}
Ax(BNC)={0,1}x{3}={03),(1,3))

(ii) (B U C) ={2,34, 5}
Ax(BUC)={0,1}x{2 34, 5}
={(0,2),(03),(0,4), (0,5), (1,2), (1,3), (1.4), (1, 5)}

Q4. In each of the following cases, find a and b. (2a + b, a — b) = (8, 3) (ii) {a/4, a — 2b) = (0, 6 + b)
Sol: (i) We have, (2a + b,a-b) = (8,3)

=>2a+b=8anda-b=3

On solving, we geta=11/3and b =2/3



(ii) Wehave, (4,a 213) =(0,6+ b)

a
= 4—0=>a-0
and a-2b=6+>b
= 0-2b=6+b
= b=-2
a=0,b--2

Q5. Given A ={1,2,3,4, 5}, S= {(xy) :xe Aye A}.Find the ordered pairs which satisfy the conditions given
below

x+y = 5 (ii) x+y<5 (jii) x+y>8

Sol: We have, A ={1,2,3,4, 5}, S={(xy) : x € Aye A}

(i) The set of ordered pairs satisfying x + y= 5is {(1,4), (2,3), (3,2), (4,1)}

(ii) The set of ordered pairs satisfying x+y < 5is{(1,1), (1,2), (1,3), (2, 1), (2,2), (3,1)}

(iii) The set of ordered pairs satisfying x +y > 8 is {(4, 5), (5,4), (5, 5)}.

Q6. Given R = {(xy) : x,y € W, x2 + y2 = 25}. Find the domain and range of R
Sol: We have, R = {(x,y):x,y€ W, x? + y? = 25}

={(0,5),(34), (4.3), (5.0)}

Domain of R = Set of first element of ordered pairs in R ={0,3,4, 5}

Range of R = Set of second element of ordered pairs in R ={5,4, 3, 0}

Q7. 1f Ry ={(x, y)| y = 2x + 7, where x€ R and -5 < x < 5} is a relation. Then find the domain and range of R;.
Sol: We have, Ry ={(x, y)ly = 2x + 7, where x€ R and -5 <x < 5}

Domain of Ry ={-5<x <5, x € R} = [-5, 5]

x € [-5, 5]

=>2x € [-10,10]

=>2x + 7€ [-3, 17]

Rangeis [-3, 17]

Q8. If Ry ={(x, y) | xand y are integers and x? +y? = 64} is a relation. Then find R,
Sol: We have, R, = {(x, y) | x and y are integers and x? + y? — 64}
Clearly, x> = 0 and y? = 64 or x? = 64 andy? = 0



x=0andy =18
orx=18andy=0
R2={(0,8),(0,-8),(8,0), (-8,0)}

Q9. If R3 = {(x, Ixl) | x is a real number} is a relation. Then find domain and range
Sol: We have, R3 = {(x, X)) | x is real number}

Clearly, domain of R3 = R

Now, x € Rand [x| 20 .

Range of Rz is [0,)

Q10. Is the given relation a function? Give reasons for your answer.

() h={(4.,6), (3,9), (-11,6), (3,11)}

(i) f = {(x, ) | x is a real number}

(ii) g = {(n, 1 In)] nis a positive integer}

(iv) s= {(n, n?) | nis a positive integer}

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

Sol: (i) We have, h = {(4,6),(3,9), (-11,6), (3,11)}.

Since pre-image 3 has two images 9 and 11, it is not a function.

(i) We have, f = {(x, x) | x is a real number}

Since every element in the domain has unique image, it is a function.

(iii) We have, g={(n, 1/n) | nis a positive integer}

For n, it is a positive integer and 1/n is unique and distinct. Therefore,every element in the domain has
unigue image. So, it is a function.

(iii) We have, s = {(n, n?) | nis a positive integer}

Since the square of any positive integer is unique, every element in the domain has unique image. Hence,
ibis a function.

(iv) We have, t = {(x, 3)| x is a real number}.

Since every element in the domain has the image 3, it is a constant function.

Q11. If f and g are real functions defined byf( x) = x2 + 7 and g(x) = 3x + 5, find each of the following
(i) f3) + g(-5) (11) A1/2) x g(14)
(iii) A-2) +g(-1) - () AD-A-2)

AORFAC)
V) =

Jft#5



Sol. Given that, f and g are real functions defined by fix) = ¥* + 7 and
g(x)=3x+5. |
Q) fB)=B)+7=9+7=16
and g(-5)=3(-5)+5=-15+5=-10
f3)+g(-5)=16-10=6

(i) A1/2)=12+T=1/4)+7=29/4
and g(14)=3(14)+5=42+5=47
fU172) x g(14) = (29/4) x 47 = 1363/4
(i) A-2)=(-2)*+7=4+7=11
and g(-1)=3(-1)+5=-3+5=2
A +g-D=11+2=13 -
(iv) fy=F+Tand [-2)=(2)>+7=4+7=11
-. A-[-2)=FP+T-11=F-4
(V) iD=F+Tandf5)=5+7=25+7=32
f(f)“f(s),ift#5 R

t—5
_+7-32
t—5
) ' . g 1 Yz ' .
t°=25 -(t-
= .—.( 5)(:+5)=t+5 BEER]
t—5 -5 - . .

Q12. Let f and 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)?
(i) For what real numbers x,f (x) < g(x)?
Sol: We have,f(x) = 2x + 1 and g(x) = 4x-7
(i) Now f (x) = g(x)

=> 2X+|=4x-7

=>2x=8=>x=4

(@ii) f (x) < 9(x)

=>2x+1<4x—-7

=>8 < 2x

=>x>4



Q13. If f and g are two real valued ftmctions defined as f(x) = 2x + 1, g(x) = x2 + 1, then find.
0 frg G f-g (i) /¢ v L

g
Sol. Wehave,f(x)=2x+-1andg(x)=x2+}

(i) F+e)x)=fx)+glx)

=2+ 1+ +1=x*+2x+2
(ii) (f-g)x) =flx) - glx)

=+ D+ D) =2+1-x—1=2x—%°
(i) (f2)(x) =flx) . g(x)

=+ D)D) =20+ 2+ 2+ 1 =28 + 5%+ 20 + |

e i =f(x)=2x+l
(iv) g(x) S

Q14. Express the following functions as set of ordered pairs and determine their range.
fX->Rf(x) = x3+ 1, where X={-1,0,3,9, 7}
Sol: We have, f:X— Rflx) = x3 + 1.

Where X =1{-1,0, 3,9, 7}

Now f (-I) = (-)3+1 =-1 + 1 =0

f(0) = (0)3+|=0+] = |
f(3)=(3)3+1=27+1=28
f(9)=(9)°+1=729+1=730
f(7)=(7)2+1=343+1=344

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

Q15. Find the values of x for which the functions f(x) = 3x2 -1 and g(x) = 3+ x are equal.
Sol: f(x) = g(x)

=> 3x%-|=3+x => 3x%x-4 =0 => (3x — 4)(x+ 1) = 0

x=-1,4/3

Q16.1sg={(1,1), (2, 3), (3, 5), (4, 7)} a function? Justify. If this is described by the relation, g(x) = x +, then
what values should be assigned to and ?

Sol:We have, g ={(1, 1), (2, 3), (3, 5), (4,7)}

Since, every element has unique image under g. So, g is a function.

Now, g(x) = x + For (1,1),g(l) =a(l) + P



For(2,3),9(2)=(2) +

=> 3=2+ (ii)
On solving Egs. (i) and (ii), we get = 2, = |
f(x) = 2x-1

Also, (3, 5) and (4, 7) satisfy the above function.

Q17. Find the domain of each of the following functions given by

1 -
(1) fx)= m (i) fix)=

(iif) flx) = xjx| (iv) fx)

3
0) 0= 55—

1
Sol. (i) We have, fix) = —J——
l—cosx

Now -1 <cosx<1
= -]<—-cosx<l1
= 0<1-cosx<l1

[x +|x|

-+



So, f{x) is defined, if 1 ~cosx#0
cosx#1
x#2nm,ne Z
Domain of fisR—- {2nx:ne Z}

1
(ii) We have, fx) = T‘TT;

Ifx> O,x+xl=x+x=2x>0
fx<O,x+px|=x-x=0
Clearly, x = 0 is not possible.
. Domain of f=R"
(iii) We have, fix) = xix|
We know that ‘x’ and “|x|’ are defined for all real values.
Clearly, f{x) is defined for and x € R.
Domain of f=R
XP-x+3
xt-1
%) is not defined, if x* — 1 = 0
= (x-I}x+1)=0

(iv) We have, f(x) =

= x=-1,1
Domain of f=R - {1, 1}
_ 3x
(v) We have, fix)= 28— x

Clearly, f{x) is not defined, if 28 —x =0
= x#28
Domain of f= R — {28}

Q18. Find the range of the following functions given by
: 3 .
) )= > (i) for)=1-pe=2]

(1) fix)=|x— 3| (iv) ix)=1+3 cos 2x




Sol.

3
We have, f{x) = 7 2 =y (let)

= 2-x'= = x¥=2-

3 3
Y y
Since %2 0,2~ > >0

2y~320andy>0o0r2y-3<0andy<0
y232o0ry<0

y € (=0, 0) U [3/2, co)

Range of fis (—ee, 0) U [3/2, o)

=4y

(ii) We know that, [x—2| >0

= —x-2|<0
=3
= fix)<1

1-x-2/<1

Range of f'is (—ee, 1]

(iii)) We know that, [x—3|20

= Ax)20

Range of /= [0, o)

(iv) We know that, -1 <cos 2x < |

—
==
=

-3<3cos2x<3
2<1+3cos2xs4
2<fix)<s4

Range of f=[-2, 4]



Q19. Redefine the function f(x) = [x-2| + |2+x] , -3 <x <3



(~(x=2)-(2+x), -3Sx<-2
Sol. f(x)=4-(x-2)+(2+x), —-2<sx<2
| (x-2)+(2+x), 2<x<3

(2x, -3<x<-2
={ 4 —25‘_2.:-::32
| 2%, 2<x<3

When-3<x<-2,4<-2x<6
When2<x<3,4<2x<6
Thus range is [4, 6].

20. If ix) = h—;, then show that

() f(ﬂbf(x) G f[

x—1
x+1

1 l1-x
: 1 o 1-x
0 (3]s

Sol. We have, flx) =




Q21. Let f (x) = Vx and g(x) = xbe two functions defined in the domain R* U {0}. Find
() (Frg)(x)

(i) (Fg)(x)

(iii) (fg)(x)

(iv) f/g(x)

Sol. We have, f{ix) = ¥x and g(x) = x be two function defined in the domain
R" U {0}
@) (F+g)x)=fx) +gx)= Vx +x
(i) (f-g)(x)=fx)—g(x)= Vx —x
3
(iii) (R)(x)=Ax).gkx)= Vx -x=x2 -

o (Ve JOB ol 1
v [g](x)—g(x)_ x Ax

1
XD

22. Find the domain and Range of the function f{x) =

1
Sol. We have, =

Clearly, fix) is defined, if x-5>0 = x>5
Thus, domain of f1s (5, f:rg:).

Forx-5>0, \/x-5 >0
1

>0

x—3
Hence, range of f'is (0, =)



Q23. If f( x)=y = ax-b/ cx-a then prove that f (y) = x

Sol. We h e
ol. We have, fix)=y .
[ N
B al & g -b
ay — cx—a
f=E2—=0—X
cy—a ax—b
c -a
\SH=a,

a(ax — b) — b{cx — a)
c(ax — b) - a(cx —a)

azx—ab—bcx+ab_a

2x — bex B x(a® - be)

acx —bc —acx+a*  a*-bc (a* - be)
f)=x

Objective Type Questions

Q24. Let n(A) = m, and n(B) = n. Then the total number of non-empty relations that can be defined from A
toBis

(@ mn"

(b) n™-1

(c)mn-1

(d) 2m-1

Sol: (d) We have, n(A) = mand n(B) =n

n(A xB) = n(A). n(B) = mn

Total number of relation from A to B = Number of subsets of AxB = 2™M"
So, total number of non-empty relations = 2M" — 1

Q25. If [x]? - 5[x] + 6 = 0, where [. ] denote the greatest integer function, then
(@) x e [3,4]

(b) xe (2, 3]

(c)xe [2, 3]

(dxel24)

Sol: (d) We have [x]2 = 5[x] + 6 = 0 => [(x — 3)([x] - 2) = 0



=>[x]=23.
For[x]=2,x€[2,3)
For [x] =3, x € [3,4)
x€[2,3)u(3,4)
Orx € [2,4)

26. Range of fix) =

1
® |31

1S

1-2cosx

© (o110 3.

®) |-1, 1]

[ 1
) e[y

Sol. (c¢) We know that, -1 <cosx <1

= -] £—cosx <1
= —2<-2¢c0o8x=<2
= —1€1-2¢cosx<3
_ . "
Now f(x) 2o0sx defined 1

~1<1-2cosx<0or0<1-2cosx<3

1 1 1
= -12 > — 00 OF 00 > > —
1-2cosx 1-2cosx 3
= 1 E(—M,—l]u[l,m)
1-2cos x 3



27. Letfix)= V1+X° | then

(a) flxy) =flx) *Ay) (b) flxy) 2 Ax) *Ay)
(c) fixy) <fx) xAy) (d) None of these

Sol. (c) We have, fix) = 1+ x*

f0) )= V1422 - J14+ 3 =@+ 22) 1+ y2) =1+ 22+ y? + x2)?

Now x}l-i-xzyz 5\f1+.7c2+yz+.1u:2y2
= flxy) <fx) x Ay)

28. Domain of ya’—x* (a>0)is

(@) (a,9) () [4,4] (c) [0,a] (d) (-4,0]

Sol. (b) We have fix) = \Jﬂz -5
Clearly f{x) is defined, if a* — x> 0
= ¥ < -
= —a<x<a | [ a>0]
Domain of fis [-a, a]

Q29. If fx) ax+ b, where a and b are integers,f(-1) =-5 and f(3) — 3, then a and b are equal to
(@)a=-3,b=-1
(b)a=2,b=-3
(c)a=0,b=2
(da=2,b=3



Sol. (b) We have, fix)=ax+b

f-=D=a(-1)+b

= S5=-a+b

Also, f3)=a(3)+b

=% 3=3a+b

On solving Egs. (i) and (ii), we get
a=2and b=-3

30. The domain of the function f defined by fix) = J4—x + le_
x“—1

(@) (o, -1)U (1, 4] (0) (oo, -1J U (1, 4]

(€) (oo, 1) [, 4] (d) (==, -1)U[L,4)

1
Sol. (a) We have, fix) = 4—-x+ JT
x“ =1

fix) is defined if 4 — x>0 and x> — 1 > 0

= x—-4<0and(x+1)}x-1)>0

=3 x<4and(x<-lorx>1)
Domain of f= (—ee, —1) LU (1, 4]

31. The domain and range of the real function fdefined by f{x) =

(a) Domain = R, Range = {-1, 1}

(b) Domain=R - {1}, Range =R

(¢) Domain =R - {4}, Range = {-1}

(d) Domain =R - {4}, Range = {-1, 1}

Sol. (c) We have, fix) = T4 -1, forx#4

1)

(i1)

is equal to

4-x |
x—4

1S



32. The domain and range of real function f defined by fix) = \/x— 1 is given by
(a) Domain = (1, ), Range = (0, e) (b) Domain = [1, =), Range = (0, )
(c) Domain = [1, «), Range = [0, «) (d) Domain = [1, «), Range = [0, =)
Sol. (d) We have, flx) = vx—1
Clearly, flx) is defined if x — 1 2 0
3 x=21
Domain of f=[1, o0)
Now forx21,x-120

= 1}.1‘ -121 .
= Range of f= [0, =)
x24+2x+1
33. The domain of the function f given by fix) = — P is
x“—-x-

(@) R-{3,-2} (b) R-{-3,2} () R-[3,-2] (d) R-(3,-2)

2 +2x+1

Sol. (a) We have, j‘(x) ==
x-x-6
fix) is not defined, if x> -x—6=0
=% (x—=3)x+2)=0
" x=-2,3
Domain of f= R — {-2, 3}



34. The domain and range of the function f given by fix) =2 — |x — 5| is
(a) Domain = R+, Range = (o, 1] (b) Domain = R, Range = (e, 2]
(¢) Domain =R, Range =(—,2) (d) Domain = R+, Range = (—ee, 2]
Sol. (b) We have, fix)=2~|x - 5]
Clearly, f(x) is defined for all x € R.
Domain of f=R

Now, |x-5|20,Vxe R

= ~x-5/<0

= 2-x-5|<2
fix)£2

Range of f= (—eo, 2]

35. The domain for which the functions defined by f{x) = 3x*—1and g(x) 3+x
are equal is

oy ol o) e

Sol. (a) We have, fix)=3x-1and g(x) =3 +x

fx) = g(x)

= 3 -1=3+x = 3x*-x-4=0 = GBx-4)x+1)=0
x=ﬂ-l,i
3

Fill in the Blanks Type Questions

Q36. Let f and g be two real functions given by f={(0, 1), (2,0), (3,--4), (4,2), (5, 1)}
g={(1,0), (2,2), (3,-1), (4,4), (5, 3)} then the domain of f x g is given by.
Sol: We have, f ={(0, 1), (2, 0), (3,-4), (4, 2), (51)} and g={(1, 0), (2, 2), (3, 1), (4,4), (5, 3)}
Domain of f={0,2, 3, 4, 5}

And Domain of g={1, 2, 3,4, 5}

Domain of (f x g) = (Domain of f) N (Domain of g) = {2, 3,4, 5}

Matching Column Type Questions



Q37. Let f={(2,4), (5,6), (8,-1), (10, -3)} andg = {(2, 5), (7,1), (8,4), (10,13), (11, 5)} be two real functions.
Then match the following:

Column 1 Column H
( — 1) . _
i U DD )
5 4 13
(b) |f*+g , (i) [ {(2,20),(8,—4),(10,-39)}
) |/*g (i) | {(2,-1), (8,-5), (10,-16)}
@ | r (iv) 1{2,9),(8,3),(10,10)}
g

Sol. Domain of f{x) is {2, §, 8, 10}.
Domain of g(x) is {2, 7, 8, 10, 11}.
Thus, domain of f+ g, fx g and f/g is {2, 8, 10}.
For function y = f{x), we have {2) =4, f(8) =-1 and f(10) =-3
For function y = g(x), we have g(2) = 5, g(8) =4 and g(10) = 13




(F-8)2)=f2)-g2)=4-5=-1
(F-2)8)=Af8)-g®)=-1-4=-5
(f—2)(10)=f10) — g(10)=-3-13=-16
Thus, (f-g)(x) = {(2, 1), (8, -5), (10, -16)}
F+2)2)=f2)+g(2)=4+5=9
(F+2)@)=A8) +g(8)=-1+4=3
(f+2)10)=R10)+g(10)=-3+13=10
Thus, (f+ g2)(x) = {(2, 9), (8, 3), (10, 10)}
(f-2)2)=A2)-g2)=4-5=20
(F-g)8)=A8) g@)=(-1)-4=-4
(f- 2)(10) =A10) - g(10) =(-3) - 13=-39
Thus (f- g)(x) = {(2, 20), (8, 4), (10, -39)}
(72)(2) = j‘(Z_)fg(E) =4/5 =4/5
(7g)(8) = 8)/g(8) = (-1)/4 =-1/4
(f7g)(10) = f(10)/g(10) = (-3)/13 =-3/13
Thus (f1g)(x) = {(2, 4/5), (8, —-1/4), (10, -3/13)}
So, correct matching is: (a) — (iii), (b) — (iv), (c) — (ii) and (d) — (i)
True/False Type Questions
Q38. The ordered pair (5,2) belongs to the relation R ={(x,y): y = x — 5, x,yeZ}
Sol: False

We have, R={(x,y):y=x—5xy € Z}
When x = 5, theny = 5-5=0 Hence, (5, 2) does not belong to R.

Q39.1fP={1,2},then PxPxP={(1,1,1), (2,2, 2),(1,272), (2,1, 1)}
Sol:False
We have, P ={1,2} and n(P) = 2
N(P xPxP) =n(P) xn(P)xn(P) =2x2x2
= 8 But given P x P x P has 4 elements.



Q40. If A={1,2, 3}, 5= {3,4} and C= {4, 5, 6}, then (Ax B) U (Ax C) ={(1, 3), (1, 4), (1, 5), (1, 6), (2, 3), (2, 4), (2,
5), (2, 6). (3,3). (3.4), (3, 5), (3,6)}-

Sol: True

We have.4 = {1,2, 3}, 5= {3,4} andC= {4,5,6}

AxB={(1, 3), (1,4), (2, 3), (2,4), (3, 3), (3,4)}

And AxC = {(1,4),(1,5),(1,6),(24),(2,5),(2,6),(3,4),(3,5), (3, 6)}

(Ax B)U(AxC)=A{(1,3),(1,4),(1,5),(1,6),(2,3),(2,4),(2,5),(26),(33),(34), (3,5), (3,6)}

1 -14
41. If (x-2,y+5)= (—2, E] are two equal ordered pairs, thenx =4,y = ——.

3
Sol. False

We have, (x-2,y+5)= (—2, %)
1
= I—2=—2,y+5=§
o1
= X=uYy 3

Q42. If Ax B={(a, x), (a,y), (b, x), (b, y)}, thenM = {a, b},B= {x, y}.
Sol: True

We have, AxB= {{a, x), {a, y), (b, x), {b, y)}

A = Set of first element of ordered pairs in Ax B = {a, b}

B = Set of second element of ordered pairsin A x B = {x, y}



