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DAILY PRACTICE PROBLEMS

CLASS : XIth SUBJECT : MATHS
DATE : SOLUTIONS DPP NO. :10

Topic :-RELATIONS AND FUNCTIONS

1 (a)

Given, f(x) = tan~! - 2

_—xz=2tan_1x(x2<1)
Since, xe(—1,1).
= tan_lxe(—%,g)
:Ztan‘lxe(—g,g)
So,  f@e(-%7)

2’ 2
2 (a)
Lety = f(x) =3
x=yl/3

> =+
i ®=@®"=2

3 (d)

For f(x) = log(%

x—2 x—2

x+3>0andx+3

) 2 to exist, we must have

Fl=ox<—-3orx>2x#-3x+2

1
For g(x) = i_oto exist, we must have

x*—9>0=x<—3o0rx>0

Thus, f(x) and g(x) both do not exist for —3 <x < 2,i.e,forx € (—3,2)
4 (b)

For choice (a), we have

f)=f)xy€[—1,00)

2x+1=ly+1l=2x+1=y+1=x=y

So, f is an injection

For choice (b), we have

5 5
g2) =7 andg(1/2) = 5

o2 i% but g(2) =g(1/2)

Thus, g(x) is not injective
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It can be easily seen that choices h(x) and k(x) are injections
5 (b)
We have
2 if n=3k, keZz
f)={10 if n=3k+1,kezZ
0 if n=3k+2, keZ
For f(n) > 2, wetaken=3k+1,keZ
= n=1,47
~ Required set{n € Z;f(n) > 2} ={1, 4, 7}
6 (b)
_2x—1
T x+5
_Sy+1
x=—-— y
S5x+1
2—x

Let

) = ,XE2

7 (b)
We have,
fla+x)=b+[b3+1—3b%f(x) + 3b{f()}% — {f()}*]"/* for all x € R
sf@+x)=b+[1+{b— P forallxer
sf(a+x) —b=[1—{f(x)—b}?]' forallxe R
=g(a+x)=[1- {g(x)}3]1/3 forall x € R,
Where g(x) = f(x) —1
=>gQa+x)=[1-{gla+ x)}3]1/3 forallx R
=>g(2a+x)= [1 —{1- (g(x))3}]1/3 forallx €R
=>g(2a+x)=g(x) forallx €R
=>f(2a+x)—1=f(x)—1forallx€R
=>f(2a+x)=f(x)forallx€R
=f(x) is periodic with period 2a
38 (a)
Given a set containing 10 distinct elements and f:A—A Now, every element of a set A can make
image in 10 ways.

- Total number of ways in which each element make images = 10,
9 (c)
Given, f(g) =./p*—q* fors =0
If p < q, then f(g) is not real.
Hence, statement I is false while statement II is true.
10 (c)
The given function is defined when x> —=1;3 + x> 0and3 + x # 1
=> x*>1; 3+ x>0 andx #—2
> —1>x>1, x>-3, x#*-2

. Domain of the function is
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Df=(—-3, —2)U (-2, —1)U(1,0)
11 (a)
Let x and y be two arbitary elements in A.

Then, f(x) = f(7)

x—2 y-—2

x—3 yT?)
=>xy—3x—2y+6=xy—3y—2x+6
=>x=y,Vx,yeEA
So, f is an injective mapping.
Again, let y be an orbitary element in B, then

fx)=y
x—2
=z x—3 Y
3y—2
= x= y—1
Clearly, Vy € B, x = 3;1__12 € A, thus for all y € B there exists x € A such that
3y—2 9
3y—1 y—1
re0=1(5=7) = f=r =
y—1
Thus, every element in the codomain B has its preimage in 4, so f is a surjection. Hence, f:A—B is
bijective.
12 (a)

f(x) is defined for
sinx>0and 1 + Vsinx # 0
=sinx = 0andsinx = —1
=sinx >0
=>x€[2nm,2n+ Dr]n€’Z
=>D= U [2nr,(2n+ 1)n]

nez
Clearly, it contains the interval (0,7)
13 (a)
fog (x)=f(g(x))=fBx—1)=3Bx—1)2+2=27x*—18x+5
14 (c)
We have,
x, x=0 0, x=0
|x] z{x, x<0:"|x|_x={—2x, x<0

Hence, domain off(x)\/% is the set of all negative real numbers, i.e., ( —0,0)
16 (c)
gof (x) = g{f (0)}
=g(x?*—1)=(x*-1+1)°
17 (d)
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Zf(r)=f(1)+f(2)+f(3)+---+f(n)
r=1

= f(1) +2f(1) + 3f(1) + ..nf ()
[since, f(x +y) = f(x) + f(Y)]

=(1+2+3+...+n)f(1)=f(1)zn

nn+1) .
=— [~ f(1) =7 (given)]
18 (c)
Given, f(x) = 2x* —13x? +ax + b is divisible by
(x—=2)(x—1)
L f(Q)=2(2)*—13(2)%+a(2)+b=0
= 2a+b=20 (1)
And  f(1)=21)*-13(1)%?+a+b=0
= a+b=11 ..(ii)
On solving Egs. (i) and (ii), we get
a=9, b=2
19 (d)
We have, f(x) = iz :2

Clearly, f( —x) = f(x). Therefore, f is not one-one
Again,
x*—8 10

f(x)_x2+2 _1_x2+2

=>f(x) <1 forallx €R

= Range f # Co-domain of f i.e. R.

So, f is not onto. Hence, f is neither one-one nor onto
20 (b)

sin~!(x — 3) is defined for the values of x satisfying
—1<x—-3<1=2<x<4=x€[2,4]

\J9 — x?% is defined for the values of x satisfying

9 —x?>0=x*—9<0=x€e[—3,3]

Also, /9 —x*=0=x =% 3

Hence, the domain of f(x) is [2,4] N[ —3,3] —{—3,3}=[2,3)
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A A D B B B B A C C
Q 11 12 13 14 15 16 17 18 19 20
A A A A C D C D C D B
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