RELATIONS &
FuncTions-1

MCQs with One Correct Answer 2a+b

a
(a) (b)
LI f0)=/@)+/0) @) -2 v xyeR 2w a*=t’
and if /' (x) is not a constant function, then the ”
lue of £(a) i a+
E];) uelo A (a(zbl)s ) © 0 @ 1 © 7 (d) None of these

2. The domain of the function

7.  The domain of f{x)= Jcos(sin X) +\/logx{x} ;

_Ja4_ 1, 6 3. 2 1 , .
f(x)—\/x X hxT—x 4T+ S {.} denote the fractional part, is

@) (oo (®) [0,e) @ [1,m) ®) (0, 2m)-[1, )
(©  (=2,0] (d R-[0,1] -
3. Iffix)=cos (logx) then (© (0» Ej —{1} (d 1
1
FFO) —E{f(%J+f(xy)} isequal to: 8 Lot f(x)=%—tan(%j,—l<x<l &
@ o0 b) 1
(¢ -1 (d) None of these g(x)=4/3+4x—4x>, then dom (f+ g) is given
4.  The domain of the function by
£(x)=v10-vx* —21x? s @ Bl} ®) B,—l]
@ [5,%)
1 1
(b) [-V21.421] © [—5,1] @ [—5,—1}
© [-5-+21]u[215]u0) 9. The domain of function
) (—o0,-5) f{x) = log,[log, {log, (18x — x2—77)}]is:
5. The function fsatisfies the functional equation (@ (7,11) (b) (8,10
x+59 10, o)== 0y bewiten 00 209 09
A7 . Letfix)=a"(a e written as f{x) = g(x) + h(x),
)+ 2/{ x—1 j =10x+ 30 forall realx 1. where g(x) is an even function and A(x) is an
The value of {7) is odd function. Then the value of g(x + )+ g(x—»)
@ 8 (b 4 (© -8 (@ 11 is
X @ 2e()g0)
6. [Ifafix+1)+ b/{—lj =x,x#-1,a#b, then (b) 2g(x+y)gx-y)
X (© 2g()

f(2)is equal to (d) None of these



11. Letf be areal valued function such that for any i - .
realx, £ (b + )= £ (h—x) and f(2 + ) = (2h—x) 18. Letf{x)=sinx—cosxand g(x)= log J5x; then
for some A > 0. Then the range of g(v/2 f(x) +3) is
(@) fis even and non-periodic @@ [0,1] () [0,2]
(b) fis odd and periodic 3
(¢) fis odd and non-periodic (©) {0, —} (d) None of these
(d) fiseven and periodic 2
12.  Letfix)=([a]?>-5[a] + $)x>—(6{a}>—5{a} + 1)x 1
—(tan x) sgn x, be an even function forallxe R, 19. Letflx)=1+ and g(x, y)=log y, then the
then sum of all possible values of 'a' is (where 4x
[]and { } denote greatest integer function and ) 1 )
fractional part functions respectively) domain of g 27 g2, f(x)-1|is
17 53 31 35 (@) 0<x<l (b) 0<x<1
@ & ® « © 73 @ 7 © x=1 (d) Nullset
13. The set of all integer values of n for which the ~20- Let/f(x) be defined as
functi . S5x . iodi th | X | 0<x<l
nction f{x) = cos nx . sin — is periodic wit ) =ndlx=1]+]x-2] 1<x<2
period 21 is equal to |x—3] 2<x<3
(¢) {£1,£5} (d) None of these g)le r[a:)rj%c]a of function g(x) (b; 1n[(_71(( (())]C)) 15
14, Iff: R>R & g R—>R be two given 11
functions, then 2 min {f (x)— g(x), 0} equals (©) {—5, E} (d [-1,1]
@ fix)+gx) —g(x) —fx)|
(0) Ay +g(x) * g(x)~Ax) Numeric Value Answer
(© Six)—gx) +|g(x) —fx)|
N
. e domain of f{x)is (0, 1), therefore thedomain 57 ¢ _ dS=&5)+ o(4)+ &3 +... +
ofy=1(e¥)+ f{In|x|) is: o) l+e™™ andS =IO T HDTH)
1 1 O3)+ ¢(—4) + &(-5), then the value of S is
(@) e’ (®) (-e,-1) 22. [Ifthe period of f{x) satisfying the condition:
1 - 3N 135
B 3 fox+p)=1+{1-3fx)+32(x) -3 (x)} P is Ap,
© [ e] @ Ce-hul.e then evaluate A.
16. Suppose that fis a periodic function with period  23. Iff(x) is an odd function, f(1) = 3, and f(x + 2)
1 9 =1f(x) + {(2), then the value of f(3) is
3 and that{2)=5and f [—j =2then 24. Letf(x, y) be a function satisfying the functional
4 equation: f{x, y) = f(2x + 2y, 2y — 2x) for all real
Ay 1 numbers x, y. Define g(x) by g(x) = (2%, 0). Also
3= r (Z) has the value equal to given that g(x) is a periodic function with period
(@ 2 (b) 3 (© 5 d 7 k
243 : x<l k, then find value of 5
17. Let f(x) =l 5 Iftherangeof f(x) 25, Number of elements in the range set of
a“x+1; x>1 s
=R (set of real numbers) then number of integral = 2 =2 |V xe (0.90).
value(s), which a may take is S 15 x *€(0.90); (where []
@ 2 (b) 3 © 4 @ 5 denotes greatest integer function)
ANSWER KEY
|4 [© 7 |@|10]@]|13]@[16|[®[19[@]|22] @] 25] (6)
2 @] 5| ®]8|E@|[11|®|[14]@]|17]C]20]W] 23]
3lale [l [oy[n2]@[is|woy[18]wm)]21]6s5]24] 6




"= Hints & Solutions s

Relations & Functions-1

1. ® Putx=y=1, (f(1)2=3f(1)-2
= f()=1or2
Letf(1)=1,thenputy=1
F) L) =f)+f (1) + ) -2
= f(x)=1 constant function .. f(1)#1,
hencef(1)=2

2. (@) Given

f(x)zx/x14—x11+x6—x3+x2+1
for f(x) to be defined,

o e x - 3 exr 4120
Casel:x2>1

x14—x11+x6—x3+x2+1

=M -+ =)+ (2D >0
Case2: 0<x<1

x14—x11+x6—x3+x2+1

=x* M -0+ (P =) +1>0
{'.'xll—xGSO,x3—x230}
Case3:x<0
Ao P et 10
(& K1 <0, ¥ <0, x14,x6,x2 >0)
Thus, for all real x,

x14—x11+x6—x3+x2+120

Hence, the domain of f(x) =R = (—o0,0)




(@ Given f(x)=cos (logx)

= f(xy)=cos (logxy) Replacing x + 1 by % , we get
f(xy)=cos [log x +log y] (1) X+
1 1
And f[zj —cos[logzj o (mj”’f (eh="571 0
Y y Eq.(1)xa—Eq.(2)xb
f(i] =cos (log x —logy) (2 N (az—bz)f(x+1)=a(x+1)—a—il+b
+
Adding (1) and (2), we get * b
s+ A2 Putting =1, (a" ~6")/ (D) =2a-a—3 +b
Y b 2a+h
=cos (logx +1logy) + cos (log x — logy) =a+—= 5
=2 cos (log x). cos (log y)
(%) 7. @@ fx)= \/cos(sin x)+ \/logx {x}
= fly)+ fL;J =2f(x).f () Domain cos(sinx) >0 {x}>0, x>0, x=1,
log, {x} =0

Then the value of f(x)f/(y) @i cos(sinx) =0 forallx, x e R[-1, 1]

1 x () {x}>0, x gInt. (il) x>0, x €(0, ©)
A2 es ) xa
_ 1 B v) log, {x}20=1> f(x)=0,
= /&) 2.2{f(x).f(y)} =0 0 1> x>0 log fx)is positive x [0, 1)
(¢) We must x*=21x%* >0 and = x€(0,1)

8. ¢) Given that,
10-Vx* —21x% 20 ©

1 X
= xz(xz—Zl)ZO (1) f(x):E—tan[Tj,—l<x<l
and 100> x* —21x2 ) Here, domain of f{x)=(—1, 1) and

Eq. (Dgivesx=0or x<—21 or x2421 g(x) =3 +4x—4x? =-Qx-3)2x+])

Eq.(2) = x* —21x? -100<0

1 3
= (x2-25)(x* +4) <0 = @=3)&tD) <0 = —o<x<3
= 2_25<0 (as x2+4> 0 always) -, Domain ofg(x) {_l i}
= 5<x<5 2’2
Domain is given by Hence, domain of (f+ g) = intersection of their
[-5.-21]u[V215] U (0} domains {_%,1)
®) 3f(x)+2f(x+59jzlox+30 9. () Wehavef(x) 5
x—1 =log,[logs{log; (18x—x*~77)}] .

Forx=17,3f(7)+2f(11)=70+30=100 Since, log, x is defined for all x>0, f(x) is defined if
Forx=11,3f(11)+2f(7)=140 log; {log; (18x—x2—77)} >0and 18x—x>—77>0
f(7) f(l 1) -1 or 10g3 (18X—X2—77)> SOandX2—18X+77<0

= = orf(7)=4 or log, (18x—x2—77)>1and (x—11)(x~7) <0
—20 220 9-4 or 18x—x*-77>3'and 7<x<11

or 18x—x2-80>0and7<x<11

1
@) af(x+1)+bf(mj=(x+l)—l (1) or x2-18x+80<0and7<x<11



10.

11.

12.

or (x—10)(x—-8)<0and7<x<1l

or 8<x<10and7<x<11 or 8<x<10
or xe€(8,10)

Hence, the domain of f(x) is (8, 10).

l X —X
@ Clearly, g(x)= E(a +a ") and

13.

) =5 @ — ). Nowgx+3)+gx)

1 1
:E(ax+y +a—(x+y))+5(ax—y+a—x+y)

1 _x -
:E(a Y+a*'at +a e’ +aa?)

= %(ax(ay +a )+a (@ +a?))

—2(%(%‘ + a_x)j (%(ay + a_y)) =2g(x)g(»)

®) Givenf(A+x)=f(A—x) (D
S@A+x)=—f(2L—X) (2
for A>0

Replacing xby L —x in A—x in (1), we get
S2A—=x)=1x)

.. From (2) and (3), fix)=—(2\ +x)

= flr)=—]-(2r+2A+x)]

= flr)=Ax+4n)

= f{x)is periodic with period 4A.

Further from (3), replacing x by —x, we get

S @A+ x)=f(=x)

-0

e

.05

From (2), (3) and (5), we have 14.

S ) =fQrt+x)=-f(2h-x)=-(x)
ie. f(=x)=—()

= f(x) is odd function

Thus, fis odd and periodic function.

@ f(x)=ax’ —Bx—(tanx)sgnx
Since f(—x) = f(x)

> o+ Bx —tanxsgnx

= — Bx —(tan x) (sgn x) 15.

2(ax2 —ﬁ)x=ovxeR:>a:0andB:o

[a

and 6{a}2
= ([a]-1)[a]-4)=0and
Gx-D2{x-1)=0

-5[a]+4=0

= [a]=1,4and {a}=

wl»—a
NI»—a

~5{a}+1=0 16.

a:1+l,l+—,4+l,4+l
32 3 2
. 35
Sum of all possible values of @ = 3
. [ 5x
(€©) f(x)=cosnx.sin |—]|;
n
2n
Period of cos nx = m
Per10d0f51n5_x:2_“:2|”|“
n i 5
n

-, Period of f(x)=L.C.M. [f“' 2 ";'“] 2n
n

(given)

LCM.(1,|n])

LCM[ ! |”|j:1:
|n|’ H.CF.(|n|,5)

|n]

H.CF.(|n|,5)
Ifgcd.(n,5=1 = |n|=1 = n=1
Ifgcd. (n,5)#1 = |n|=5m;meN
= g.cd.(5m,5)=1
= |n|=5 = n=%5 .. ne {£1,£5}
@ ffRo>R,gsR>R
We know that min. {f;(x), /,(x)}

@+ A - A® - L@

-1 = HCE (n,5=n

2
.. min {f{x)—g(x), 0}
_ () -eg(x)+0) -] f(x) - g(x) 0]
2
_ ) -g() - f(x) - g |
2
b) y=fe")+f(In[[x]) Domainf{x)=(0,1)
=0<e*<1 =x<0 (1
and0<Iln x|<1=1<[x|<e
=>xe{-=e-1}U(l,e)
Taking intersection x € (—e, —1)

) f(er j S ) f(2)=5;

9
f(zj=2,f(—3)—f(zj="

Q)



17.

18.

19.

-+ flx)is periodic with period %

= flo= f(x+%j VxeN

= gAY = 0=

o 32 )

W E N R

2x+3 x<1
© fx)=
a’x+1 x>1
Forx<1; fix)<5

So for range of f(x) to be R.
=a’+1<S5andaz0 =ae[-2,2]

Hence,a={-2,-1, 1,2}
®) g2/ (x)+3)
= 1ogﬁ(\/§ (sin x — cos x) +3)

We know that
- 2£(sinx—cosx)£x/§ v xeR

[-.-—«/az + b? Sasinx+bc0sx£x/a2+b2J

= —2£ﬁ(sinx—cosx)£2
= 1Sﬁ(sinx—cosx)+3£5

= 0< log\/g(\/f(sinx—cosx)+3)ﬁ2
(v logx isincreasing fora>1)
Hence, range of g(+/2.f(x) +3) is [0, 2].

@ —g2,/x)=—log, [1 + ﬁj
= g, fx)- 1= -log, [1 +#j o

X

g(% g2 f@) - 1]

=logy), (—logz (1 + %j - lj

1
= log [l+—j+1<0
U7 adx

20.

21.

22.

23.

24.

= 0<1+—<2 !

4x
= _1<F<_l = x € ¢ (null set)
@ v

of b4
0<f(x)<l = 0<7f(x)<7
= —1<sin(7f(x)) <1
1

X

\ 4
ol

(5.5)Here ¢(—x)=

+e
So, 6(x) #6(-)= ——+——

1+e 1+e

er 1 er +1

= + = =1
e +1 1+ " +1
={0(5)+0(=5)} +..t {0 (1) + 0 (~1)} +6(0)
_ _ _s 1 1
,1+1+1+1+1+¢m)_5+1+eo_5+2 5

@) fx+p)=1+{1-3f(x)+32(x)-f(x)}'?
= flxtp)=1+(1-fx)=2-1x)
= flxtp)=2-[2-flx-p)]
= flx+p)=fx-p)
= f)=Ax+2p)
= Period of f{x)=2p=
= A=2
(9) Given fix +2)=1(x) +f(2)

Putx=-1.Then f(1)=1(-1)+1f(2)
or f{1)=—f{(1)+1(2)[as f(x) is an odd function]
or f(2)=2f(1)=6

Now, putx=1
Wehave f(3)=1f(1)+f(2)=3+6=9
(6) Givenf(x,y):ﬂ2x+ 2)’» 2y_2x) vV X,yeR,
SIx)=£2*, 0) and f{(x) is periodic with period k.
= flx) f(2" 0) =£(2.2*+2(0), 2(0)—2.2%)

h

Ap (given)

_ﬂ2x+1 2x

_ﬂ22x+1 22x+1 _22x+1_22x+1)
_f(o 2x+3). ’ ' '
f(2( 2x+3) 22x+3) f( 2x+4 2x+4)
f( 2x+

f( 2x+7 2x+7 — O 2x+2)
_ﬂ2x+10 20x+10) f(2x+1 0) f(x+12)
= f(x)1is periodic with perlod 12= k=12.



x 15 45<x<60 flx)=-3
25. (6) f(x)—{_}{—_} x €(0,90) 60 <x<75 fix)=-4
15 X 75 <x<90 flx)=-5

0<x<15 fx)=0 Total integers in range f(x) = {0,—1,-2,-3,—4,—5}

15<x<30 flx)=—1
30<x<45 fix)=-2
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