DPP

DAILY PRACTICE PROBLEMS

CLASS : XIIth SUBJECT : MATHS
DATE : SOLUTIONS DPP NO. :9

Topic :-RELATIONS AND FUNCTIONS

1 (c)

The period of the function in option (a) is 2. The period of the function in option (b) is 24.
The period of the function in option (c) is 2.
2 (a)

We have,

f(x) =~/3sinx + cosx + 4

=f(x) =2(sinxcosm/6 + cosxsinm/6) + 4
=f(x)=2sin(x + m/6) + 4

Clearly, f(x) will be a bijection, if sin(x + /6) is a bijection
Now,

sin(x + /6) is a bijection
>-—n/2<x+n/6<1/2
>—-2n/3<x<m/3

=>x €[—2n/3,1/3]

For x € [ — 2/3m,m/3], we have
—1<sin(x+mr/6) <1
=>—-2<2sin(x+mn/6) <2
>—2+4<2sin(x+n/6)+4<2+4
=22<f(x)<6

=Range of f(x) =[2, 6]

Hence, A=[—2n/3,7/3] and B = [2, 6]

3 (c)

We have,

f(x)=2x+3andg(x)=x*+7
cg(f(xX)=gRx+3)=2x+3)*+7

Now,

g(f(x)) =8

>2x+3)?2+7=8

>2x+3)’=1

=22x+3=1+1=2x=—4, —2=>x=-1, — 2
4 (c)

We have,
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. (X3
F(x) = sin (T) ~log(4 — x) = g(x) + h(x)

2
now, g(x) is defined for

X
where g(x) = sin_l( ) and h(x) = — log(4 — x)
x—3
—1STS1:>—2Sx—3S2:>1SxS5

and, h(x) is defined for 4 — x > 0=>x < 4
So, domain of f(x) =[1,5] N[ —,4) =[1, 4)

5 (a)
1—x
Lety=f(x) =12 [« x#—1]
_1-y
*T1vy
100 = 1 = )
frO=15=f&
6 (b)
Since, 3f(x) +2f(3222) = 10x + 30 (i)
Replacing x by xx+_519 in Eq. (i), we get
. 40x + 560 .
3(222) +2f () = ..(ii)
On solving Egs. (i) and (ii), we get
_ 6x% —4x — 242
f) = ———
6 X 49 — 28 — 242
f) = - -
7 (9

2 r1 (0, r<33
§+®—{1, r>33

98 32 98
] 2 r _ 2 r 2 r
’ ;[§+%]‘;[§+®]+;3[§+®]
=0+66=66
8 (b)
We have, Domain (f) = [0, 1]
~ f(3x?) is defined, if
0<3x’<1
=0 < x? s%=>|x| s%:me [—1/4/3,1/4/3]
9 (d)
T
sinx—\ﬁcosx= 25in(x—§

Since, — 2 < 2sin (x —E) <2
3

= —1S1+231n(x—§)£3
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~ Rangeof S=[—1, 3]
10 (b)
Given,
f(x)=¢€¢* and g(x)=Ilog.x
Now, f{g(x)}= e *=x
And  g{f(x)}=log.e* =x
“ Flg@} = g{f ()

11 (a)
The function f(x) = 7~*P,_3 is defined only if x is an integer satisfying the following inequalities:
()7 —x=20(i)x—3=0(iii))7—x=>x—3
Now,

7—x=20=>x<7

x—3=20=>x=>3 ]=>3§x§5
7—x=2x—3=2x<5
Hence, the required domain is {3, 4, 5}
Now,
f(3)="Pof(4) = *P1=3and f(5) = *P, =2
Hence, range of f = {1, 2, 3}

12 (d) We have,

_ 2—<p’(x)] _x* 3, 3
f(x)= 10g1.7[ T+ 1 , where @(x) = 3 3% —2x+2
For f(x) to be defined, we must have
2-¢'(0)

—>0x* -1
x+1
2—(x2—3x—2)>0 1
3x+1 X
x> —3x—4
— <0, x¥ -1
x+1
x—4)(x+1
:M<O,x¢—1
x+1

=>x—4<0,x*—-1

>5x<4x#—1
S5x€(—04)x#—1=2x€(—00,—1)U(—14)
13 (a) f(x) is defined, if

—_l <
1_3+2cosx_1

—< X
:>3+2cosx_1 [“3+2cosx>0]

>4 <3+ 2cosx

x>—1 2nNnr——<x<—-ne€e’z
= =

cos 5 3 6’

14 (c)

The period of the function in (a) is 2. The period of the function in (b) is 24. The period of the
functionin (c)is2
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15 (a)
R ={(a, b):1 + ab > 0}
It is clear that the given relation on S is reflexive, symmetric but not transitive.
17 (a)
We have,
f(x) = max{(1 —x),2,(1 +x)}
For x < —1, we find that
l—-x>22,and1—x>1+x
s~ Max{(1—x),2,(1+x)} =1—x
For —1 < x < 1, we find that
0<1l—x<2,and0<1+x<?2
s Max{(1—x),(1+x)}=2
For x > 1, we observe that
1+4x=22,1+x>1—x
s~ Max{(1—x),2,(1+x)}=1+x
1—x, x<-1
Hence,f(x): 2, —1<x<1
1+x, x=>1
NOTE Students are advised to solve this problem by drawing the graphs of y
y=1+x
18 (d)
Period of sing =6m
And period of cosg =4r

=~ Period of f(x) = LCM(6r, 4n) = 1271
19 (b)

=1—x,y=2and

To make f(x) an odd function in the interval [ —1,1], we re-define f(x) as follows:

, 0<x<1
f(x)={_f(£%? Cl<x<0

= f(x) = x%+ x+ sinx — cosx + log(1+ |x]), 0<x<1
—(x* — x — sinx — cosx + log(1 + |x|), —1<x<0

= f(x) = x*+x+ sinx — cosx + log(1+ |x]),0<x <1
—x*+ x + sinx + cosx — log(1 + |x]), —1<x<0

Thus, the odd extension of f(x) to the interval [ — 1, 1] is
—x% 4+ x + sinx + cosx — log(1 + |x|)

20 (b) We have,
g(x) =1++/xand f(g(x)) =3 + 2x +x
Now,

fg(x) =3+ 2Jx +x
=f(g () =2+ (1 ++x)

=f(g (0) =2+ {g(0)}
=>f(x) =2+ x?
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. C A C C A B C B D B
Q 11 12 13 14 15 16 17 18 19 20
A A C A C A D A D B B
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