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DAILY PRACTICE PROBLEMS

CLASS : XIth SUBJECT : MATHS
DATE : SOLUTIONS DPP NO. :7

Topic :-RELATIONS AND FUNCTIONS

1 (a)

We observe that the periods of sin x and sin% are % and 2|n|m respectively
Therefore, f(x) is periodic with period 2|n|r

But, f(x) has period 4

~2|nlr =4 n=>n|=2=n=+2

2 (b)

It can be easily checked that f:R—R given by f(x) = log,(x 4+ /x* + 1) is a bijection
Now, f(f7'(x)) = x

= log, (f‘l(x) + 1) + 1) =x
>+ (oo +1=a"  .(0)

1
= =q

JAEY) +\/{f_1(x)}2 +1

=>— 1O+ e +1=a* .(ii)

Subtracting (ii) from (i), we get
2f'(x)=a*—a*
1
>flw) =@ —a™)
3 (d)
We have,

—X

2
S
fe=x " rva
Clearly, f(x) is defined forx + 4 > 0and x # 0
So, Domain of f(x) is (— 4, 0) U (0,00)
4 (d)

FFe) = f=5)

+x+4+4x+4
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“(xof1) a’x

(ax )+1=ax+x+1

x+1

2
> = [given]
= a?=ax+x+1
> a—1=(a+1x
=2 (a+D(a—1—x)=0
= a+1=0>=> a=-1 [~a—1—x=%0]
5 (d)

f(x) = cosec?3x + cot4x

Period of cosec?3x is 5 and cot 4x is 7.

= Period of f(x) = LCM of {g and %}
LCMof (r,m) =

T HCFof(3,4) 1 ©

6 (b)

Given, f(x) =+/1 + l0ge(1 —x)

For domain, (1 —x) > 0 and log,(1 —x) > —1

= x<landl—x>e!

1
= x<1andx£1—;

e—1
= —o<x<
7 (d)
T
. =1 -1 — <in(=) =
sin (sin"'x + cos™!x) = sin (2) 1
~. Range of sin(sin"!x + cos™1x)is 1.
8 (d)

Given, f(x) = cosx — sinx

=ﬁ(\%cosx—\%sinx)

s
=\ﬁcos(§+x)

Since, —1<cosx<1 = —15cos(§+x)£1

= —ﬁsﬁcos(%+x)ﬁﬁ

~ Range is [ —~/2,+/2]
9 (a)

1
Given, f(x) = x* +

x*+1
(2 +1) - -2
=x“+1)—
(x2+1)
=1+x2(1—2 )Zl,VxER
x“+1
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Hence, range of f(x) is [1, ©).
10 (b)
Lety =+/sin2x=0 <sin2x <1,
I
<2x<—
= 0<2x< >

0 < <T[
= -
_x_4

I
> X€ [nn,nn+Z]

11 (c)

We have, f(x) = x — [x] —%
~f(x) = %=>x— [x]=1
But, foranyx€R, 0<x—[x] <1
~x—[x]# 1foranyx €ER

Hence, {xE R:f(x) = %} =¢

12 (c)
Since, x€[—2,2], x<0 and f(|x|)=x
For —2<x<0

1
f(=x)=x> <(—x)—1=x = xz_E
13 (d)

Given, f(x)=sinx

And g(x)=~x2—1

~ Rangeof f =[—1, 1] € domain of g = (1, o)

=~ gof is not defined.

14 (d)

Given, f:C—R such that f(z) = | 7]

We know modulus of z and zZ have same values, so f(z) has many one.
Also, |z| is always non-negative real numbers, so it is not onto function.

15 (b)

We have,
x—1

f&) =773

:;Ej; t 1 = 2_—; [Applying componendo-dividendo]

@1
DRy
f)+1)
2x—1 Zh—f@J T RS

D= T T, f) 43
)+
16 (b)
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Given, f(x) = tan lg — x?

For f(x) to be defined %2 —x2>0

=3 2< 23— <3<
X =7 3=°=73

. 1 = — —_—

~ Domain Of’ —[ 3 3]

The greatest value of f(x) = tan\/% —0,whenx =0

Wl

And the least value of f(x) = tan %2 — %2, when x =

~ The greatest value of f(x) = ~/3 and the least value of fx)=0
~ Range of f =[O0, \B].

17 (b)
We have,
0,0<x<m/2
1,x=m/2
[sinx]: 0,7T/2<XST[
—1l,n<x<2m
O,x=m2m

And, cosec™1x is defined for x € ( —o0, — ] U [1, ©)

». f(x) = cosec™[sin x] is defined for x = g and x € (m,2 )
Hence, domain of cosec™![sin x] is (1,21) U {g}

18 (a)

aRaif |a — a| = 0 < 1, which is true.

=~ Itis reflexive.

Now, aRb,

la—b|<1=>|b—a|<1

= aRb=bRa

-~ [tis symmetric.

19 (b)

Given

f(x) = loge(x — [x]) = log.{x}

When x is an integer, then the function is not defined.

= Domain of the function R — Z.

20 (b)

Here, f:[0, ©]—[0, ©)ie, domain is [0, ) and codomain is [0, o).

For one-one f(x) =T
1

= 'X)=——=>0,Vx€|[0,c0

fx) 1+ [0, )

~ f(x) is increasing in its domain. Thus, f(x) is one-one in its domain.

For onto (we find range)

X X

TOO=135eY = 1%

S>y+yx=x
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y y
=x=7_,21_,20asx=20 ~0<y=#1

ie, Range # Codomain
~ f(x) is one-one but not onto.

ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A B D D D B D D A B
Q 11 12 13 14 15 16 17 18 19 20
A C C D D B B B A B B
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