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MATHEMATICS (cvo2

SYLLABUS : Relations and Functions

Max. Marks : 120  Marking Scheme : (+4) for correct & (—1) for incorrect answer

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQs. For each question only one option is correct.

Darken the correct circle/ bubble in the Response Grid provided on each page.

1.  For the following relation

R={(0,0),(0,1),(1,1),(2,1),(2,2), (2,0),(1,0),(0,2),(0, 1)}

(@) domain= {0, 1} (b) range=1{0, 1,2}
(c) both correct (d) None of these
2. The domain of the function /y2 _ 5546 + y2x +8—x°
is
@ [2,3] b)) [2,4]
() [-2,2]u[3,4] @ [2,1]u[2,4]

If3fx)—f (l) =logx*, then fle™) is
X

(@ 1+x b) 1/x

© «x d —x

The domain of the function f(x) = ! is
[ -

@ (0, ) (b) (—e,0)

© (=0, )-{0} @) (oo, )

PERONAEUE 1. QOOW@ 2. @bO©@ 3. @O 4 @®OW
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@ R={(0,3),(0,-3),(3,0),(-3,0)}

5. f0= IxP-5|x]+6 + \8+2 x|~ | istealforally (S p e 303
in (¢) Range of R = {-3, 0, 3}
@ [4,-3] () [-3,-2] (d) None of these
© [22] d 3.4 11. Letf(x)= v1+x2 ,then
6 X0 XG) v @ T@T@I0) OS2/ 0)
q-p P—q © f<f®.fO) (d) None of these
g)p) ;;(Ci)c‘:) ®) fo+q) 12. The domain of the function f(x)= \/x_~1— 2 is
© fe@E+q) @ f@P-9) 1 1
7.  Areal valued function f(x) satisfies the functional equation @) [ L,- E} V] [ﬁ’ 1}
Se=y)=fX)f@)-fla-x)f(a+y)
where a isa given constant and f(0)=1, f(2a—x) is equal to ® [-1,1]
@ -f) b f& ) {
© f@+f@-x) @ fEen) © (= E}U [T,m]
8.  Domain of definition of the function 2
__3 .
f(x)= 4_x2 +10g10(x3 -Xx),18 (d) [%,1}
@) (-L0)u(1,2)u(2,) ®) (a,2)
© (-L0)u(a2) (d) 12)uE®). ' o eax] | s
9. LetA={1,2,3,45}:B={2,3,6,7} Thenthenumberof 1> FPeriodofthefunction |SI"7| +/C0S < is
elementsin (Ax B)n(BxA)is @ 2r ®) 107
Ea; ‘1‘8 g g (c) 8n (d 5=
¢ = = x B x = =
10. A relation R is defined in the set Z of integers as follows 14. IEn(A)=4,n(B)=3, n(A xB x C)= 24, then n(C)
(x, y) € Riff x2 + y* = 9. Which of the following is false? (@) 288 ®) 1

() 12 @ 2
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15.

16.

17.

18.

19.

20.

IfS=1{1,2,3,4,5,} and R= {(x,y):x+y<6} thenn(R) = @ ,5);2,3);3,5 ® 5,1);3,2);5,3)
(@ 8 (b) 10 © (1,5);@2,3);(5,3) (d) None of these
(c) 6 @ 5 [
21. Iffix)=In xre then range of f{x) is
The function f(x)= log(x+ \/ﬁ ,is ’ L x2+ IJ ’ &
(a) neither an even nor an odd function @ ©1) ® ©1]
(b) an even function © [0.1) @ {01}
(¢) an odd function 145
(d) aperiodic function 22. The function f(x) = log (1—) satisfies the equation
-X
Letf(x) = ﬁ and ‘a’ be a real number. Ifxo =a, (a) f(x+ 2) _2f(x + 1) +f(x) =0
x; =f (), Xy =f (%)), X3 = f(x)..... Ifx5009 =1, b) fx+D)+fx)=f(x(x+1))
then the value of a is © f(x) fx)=f(x;+x,)
@ 0 ® 010 A fa)+fey)=7 (1+x.x2)
1 1
© 009 @ Sot0 23. If f:R—>R satisfies f(x+y)=f(x)+f(»), forall x,
The domain of the function n
1 yeR andf(l)=7,then z f(r) is
f(x)=log, [_ log,, (1 + xlT) - 1) is r=l
@ 1 ®) ©,1] @ m2tD ® =
© [1,%) d (1,2 2 2
The domain of the function f(x) = N N is © 7(n2+ D d) Tn+(n+1).
v x*—3x+2 . .

@ (1) ®) (co Do, 24. If {} denotes the fractional part of x, the range of the function
© (-o1JuR°) @ @) SO)= i -24x) s
If(1, 3), (2, 5) and (3, 3) are three elements of A x B and the @ ¢ () [0,1/2]
total number of elements in A x B is 6, then the remaining © {0,172} @ {0}
elements of A x B are
Tl 50000 16.0000 17.000@ B.EOOD 19 @OO®

GRiD 200000 2.0 2.0 2.0®O@ 4. OO®OO@




@ [3/2,) (b) [1,3/2]

x-1

25. Iff(x)= T then f(2x) is equal to (© (~o,1] @ (1,32)
x 28. Iffix+y)=/(x)+2)%+kxy and fla) = 2, ib) = 8, then f{x) i
f(x)+1 3f(x)+1 of the form
@ re)+3 ® Tr+3 @ 222 ®) 22+1
(© 2¢-1 (d) x2
© J&)+3 (d) PAGILES 29. Therelation R defined on the set A= {1, 2, 3,4, 5} by
S+l 3f(x)+1 R= {(x,) : | ¥*—y*| <16} is given by
2 —x+1 @@ {(1,1),2,1),G,1),41),(2,3)}
26. Therange ofthe function f(x)= 3 where x e R, is b {2.2),3,2),4,2),2,4}
X +x+1 © {B3,3),3,4),(5,4),(4,3),(3,1)}
(@) (-,3] (b) (—0,) (d) None of these
. 30. Which ofthe following relation is NOT a function
©) [3,%) d [5,3} @ f={xx)|xeR} (b) g={(x3)|xeR}
1
27. The domain of the function f(x) = exp(v/5x —3—2x2) © h=1 (”’;) |nel} @ t={(nn*)|neN}

1S

RESPONSE 25.0000@ 2600O0W@ 27.000@ 28.@00®0O@ 29. ®O®OW
GRID 30.0O©O@
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1. (b Wehave domain of R =the set of first components of
the ordered pairsinR={0,0,1,2,2,2,1,0,0} = {0, 1,2} 8
range of R = the set of second components of the
ordered pairs in R
={0,1,1,1,2,0,0,2,1} = {0,1,2}

f@)=J(x=2)(x=3) + J-(x—4)(x+2)
The first part is real outside (2, 3) and the second is real
in [-2, 4] so that the domain is [-2, 2] U [3, 4].

3f(x)—f(—) =logx* ; xs%

@

2. (¢

1
x
1 1
37(3 ) reo=1og( )
x X
After solving we get f{x) =log x

10.
f(e)=log.e™ = —x 0

@

1
S (x)=—=—=—=, defineif|x|-x>0
Jx-x

= |x[>x, = x<0
Hence domain of f{x) is (— oo, 0)

JIx21=5]x]+6 = J(x]-2) (Ix]-3)
isreal for 0 <|[x|<4
s flx)isrealforall0<|x| <2 or 3 < [x|<4.
In the definition of function
f(x)= x(x—p) x(p=q) _
q-p  (p-q)
Putting p and q in place of x, we get
£(p) = P(P—p)  P(P—q) _
q-p (p—q)
= f(p)=p
a@-p)  aP-9) _
q-p (p—q)
= f(@=q
Puttingx=(p+q)
y=P*AP+9-p)  (P+I(P+9-9)
@-p) (r-9)

_(+a)a, (p+a)p) _pa+a’~p’-pq
@-p (-9 a-p
22 _
= qq_g -G (g)_(clla;p) =p+q=1(q) +£f(p)
So, f(p) +f(q)=f(p+9q)
fQRa-x)=f(a-(x—a)=f(a)f(x—a)-f(0)f(x)
=f(a)f(x-a)—f(x)=—f(x)
[ x=0,y=0, £(0)= f*(0)- f*(a)
= f2(a)=0 = f(@)=0]

= fQRa-x)=-f(x)

11. (o)

p

and f(q) = q 12. @

f(p+q

7. (@)

MATHEMATICS
SOLUTIONS

DPP/CM02

3

+1og (x> —x)

S(x)=

4-x*
4-x2 #0; X —x> 0;

x#+J4and —~1<x<0orl<x<ow

.‘.D=(—1,0)u(1,oo)—{\/2} s Y—
D=(-1,0)U(l, 2)U(2, ®).

-1 0 1
Here A and B sets having 2 elements in common, so
A x B and B x A have 22 i.e., 4 elements in common.
Hence, n[(AxB)n(BxA)]=4

X¥+y =9y =9-x>y=1% 9-x?

x=0>2D>y=%9-0 =+£3€eZ

x=t1=y=+0-1=+8 ¢Z
x=+2>>y=+J9-4 =+5 ¢ Z
x=x3>>y=4+,/9-9=0eZ
x=d:4:>y=1r\/9——16 = +4J-7 ¢ Z and so on.

R= {(Oa 3)’ (0’ _3)’ (3’ 0)’ (_3a 0)}
Domain of R = {x : (x, y) € R} = {0, 3, -3}
Range of R = {y : (x, y) € R} = {3, -3, 0}.

f(W)=m
S )= \/l+x2\/1+y2 = \/1+x2y2+x2+y2

> \/1+x2y2 =f(xy)

S S <SS ()

For f(x) to be defined, we must have
yol—x2 200t x>1-x2>0
x2>1-x%or xzzl.

Also,1-x2>0o0rx?<1.

() (o )
2> x-——||x+—
Now, x —2:> NG NG >0
1 1
=D x<—— X2 —
2 2
Also, x2<1=(x—1)(x+1)<0

=-1<x<1

or

2 1 )
Thus, x>0, x ZEandx <1

M



13.

14.

15.

16.

17.

18.

19.

20.

21.

b)

@

b)

©

@

@

b)

@)
(b)

Period of sinx =21 => period of sin’x = 2n

.3 X
sin® =|=2n
2

period of ‘sin3x‘ =n = period of

period of cos’x =2m => period of ‘cos5 x‘ =7

= period of

X
cos® =|=5n
5

Thus required period = LCMof 2n& 5t =10n
n(d)=4,n(B)=3

n(A4) x n(B) x n(C)=n(4 x Bx C)

4x3xp(C)=24 = n(C)=24/12=2

Wehave (x,y) e R iff x +y<6

Given the valuex = 1, we get possible valuesof y=1, 2, 3, 4.
Thus 1R1, 1R2, 1R3, 1R4. Similarly we may find other
values. The set of such ordered pairs is
R={(1,1),(1,2),(1,3),(1,4),(2,1),(2,2),
(2,3),3,1),(3,2),4, 1)}

~.n(R)=10

£(x) = log(x+Vx2 +1)

2 2
) lon)xa 2 a1 = logd X 41
f( X) Og< X+NXx +1} Og{x+m
= —log(x +Vx? +1) = —f()

= f(x) is an odd function.
X0 a .

Xg=a, x,=f(x)=

l—xo l-a ’

X
x2=f(x1)=1 lx =
—-x

a

————=1 =1-2009a=a
1-2009 a

X2009 =

1
= 27 %010

1
f(x)is defined if - log, (1 + W) -1>0

1
= lOgl/z 1+xlT <-1

1 1™
:>l+xIT>5

! >1
= A
= 0<x<1
For f(x) to be defined, we must have
x2-3x+2=(x-1)(x-2)>0=>x<lor>2
Domain of f= (—0,1) U( 2, ).
It is obvious.

(xz +1—1+e\

2 —
(x +e\ LZ—J=ln(1+e2 1)
x“+1 x“+1

fx)=In =In
sz +1 J
Clearlyrangeis (0, 1]

22. )

23. (@

24. @

25. ()

26. @

27.

b)

Let f(x)=log (g(x))
S S+ (xp) = log(g(x))) +log(g(x,))
) ) =log(g(x;) - g(x,))

. Option (b) is correct
fx+y)= &)+ 7).
Function should be f(x) = mx
fO=7, ~.m=17, f(x)=Tx

n n Tn(n+1)
20 =730 =20
{x2} -2 {x} >0
= {x} ({x}-2}20
= {x}<0or {x} =2
Second case is not possible.
Hence {x} =0, as {x}< [0, 1). Hence range of f (x)
contains only one element 0.

. _x—l
Given f(x)= 1
) _2x—1
A 2x+1
2(2x-1)
= 2(2x+1) (multiplyand divide by 2)
_4x=2_drex-del_Sxeadl
4x+2 3x+x+3-1 3(x+D)+x-1
x—1
3| —|+1
[x+1} 3f(x)+1
Coxzl g f(0)+3
x+1
Let X“—x+1
e -_——
y x2+x+1

= XAy-D)+xy+1)+@y-1)=0

o~ D+ 4y -1
2y-1)

C (y+1)£y-3y? +10y-3 .

is real iff
2(y-1)

y-120=>y=1
If y = 1 then original equation gives x = 0, so taking
y=1
Also 3y? — 10y +3 <0
= (By-1)(y-3)<0
1

1

33| - is | 7> 3
= y€[3 } Rangels[3 }
Wehave, f(x)=exp \/5x—3—2x2)

2
le , f(X)= e S5x—3-2x
For Domain of f(x), v/5x—3—2x* should be +ve.
ie, V5x—3-2x% >0

= 2x*-5x+3<0

(By taking —ve sigh common)



28.

@

= 2x(x-1)-3(x-1)<0 puttingy =1,
= (2x-3)(x-1)<0 f2)=8=2+2+k = k=4
= 2x-3<0 o x-120 L JA+7)=2+ 2+ 4y=2p+1)?

3 e f(x) = 2x2
= x<= or x2>1 29. (d) HereR={(x,y):|x2—y*|<16}
2 3 andgivenA={1,2,3,4,5}
<p<3 ie, x e[l,—] - R={(1,2)(1,3)(1L,4). (2, (2,2 23) 2, 4%
2 2 (3,1%(3,2)(3.3)(3,4);(4,1)(4,2)(4,3);(4,4),(4,5),(5,4)
Hence, domain of the given function is [1, é]. (.9}
2 30. (¢) Ifrn=0,thenk(n)isnotdefined, so, ‘%’ isnota function.
fx+y)=fx)+2y% + kxy All other are functions.

Sl +y)=2+2y%+ky, putting x=1
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