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DAILY PRACTICE PROBLEMS

CLASS : XIth SUBJECT : MATHS
DATE : SOLUTIONS DPP NO. :6

Topic :-RELATIONS AND FUNCTIONS

1 (a)
Given, 2f(x?) +3 f(xi) =x2-1  .(i)

Replacing x by i we get
1
Zf(é) +3f(x?) = 5 -1 ..(i)
On multiplying Eq. (i) by 2, Eq. (ii) by 3 and subtracting Eq. (i) from Eq. (ii), we get
2 3 2
5f(x)=—2—1—2x
x

1
= f(x?) = — (B —x*—2x%
5x
= f(xh) = $(3 —x*—2x%)  [Replacing x by x%]
B (1—xY)(2x*+3)
B 5x*
2 (<)

The function f(x) = 7~*P,_3 is defined only if x is an integer satisfying the following inequalities:
()7 —x =0 (i)x —3 >0 (iii)7 —x > x— 3
Now,
7—x=20=>x<7
x—320=>x=>3 }=3<x<5
7—x2x—3=>x<5
Hence, the required domain is {3, 4, 5}
3 (a)
We have,
f(x) = x, g(x) = |x|for all x € R and ¢ (x) satisfies the relation
[d(x) — FCD] + [d(x) —g(x)]* =0
=¢(x) —f(x) =0and ¢p(x) —g(x) =0
=>¢(x) = f(x) and ¢p(x) = g(x)
=>f(x) =gx) = ()
But, f(x) = g(x) =x,forallx >0 [~ |x| = x for all x > 0]
~ ¢(x) = x for all x € [0,00)
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4 (b)
We observe that f(x) = 3sin ( 7;—2 — xz) exists for
2
r_ 2>0=>_E<x<f
16 * = 1=%=7
2 2
The least value of% —x%is0forx =+ % and the greatest value is % for x = 0. Therefore, the

greatest value of f(x) occurs at x = 0 and the least value occurs at x =+ /4
Thus, greatest and least values of f(x) are

f(0)=35in(\/£) =3sinE =i and,f(f)=3sin0=0
16 42 4

Hence, the value of f(x) lie in the interval [0, 3/~/2]
ALITER For x € [ —1t/4, m/4] = Dom (f), we find that l’lT—z —x?€ [0, /4]

Since sin x is an increasing function on [0,7/4]

|2
~sinx < sin | _ 2 < sinm/4
16

|2 3
=0 < 3sin __xzs—2=>osf(x)

3
16 V2 =z

5 (b)
f(g+ x) = |sin (g+x)‘ + |cos (g+x)|
= |cos x| +|sin x| for all x.

Hence, f(x) is periodic with period %

6 (d)

1/3 1/2
It can be easily checked that g(x) = (’%T_b) / satisfies the relation fog (x) = gof (x)
7 (a)

Since, (1,2) eSbut(2,1) ¢S

=~ S is not symmetric.

Hence, S is not an equivalent relation.
Given, T={(x,y):(x—y)€l}

Now, xTx=>x — x = 0 € [, it is reflexive relation
Again, xTy=>(x—y) €1

=y — x € I=>yTx itis symmetric relation.
Let xTy and yTz

sx—y=liandy—z=1,

Now,x —z=(x—-y)+(y—2)=11+; €l
>x—z€I

= xTz

~ T is transitive.
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Hence, T is an equivalent relation.
8 (d)

2
x4, x=>0
f(x)—xlxl—[_xz, x20

Since, —1 < x < 1, therefore —1<f(x) <1
~ Function is one-one onto.

9 ()
We have,
1—x
f(x):1+x
T
Sf(e) = f(a) = —iE =x
1+1+x
Again,
1—x
f(x)=1+x
1 12 1
_ x _X—
:f(g)_1+l_x+1
1 1 1 -E2 1
. | e x+1_1
”f(f(x))_f(x+1)_1+x—1_x
x+1

ca=fen + (7)) =2 +3

1
=>|a| = |x+—| =2
x

10 (b)

LetA={1, 2,3}

Let two transitive relations on the set A are
R={(1,1),(1,2)}

And §$={(2,2),(2,3)}

Now, RU S ={(1,1), (1, 2), (2, 2),(2,3)}

Here, (1,2),(2,3) ERUS=>(1,3)¢RUS

~ R U S is not transitive.

11 (c)

f()=3,f(2)=4f(3)=5f(4)=6
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=1 € B, 2 € B do not have any pre-image in 4
=f is one-one and into

12 (b)

We observe that

If () + d)| = |f ()] +|d(x)] is true, if
f(x)=0and ¢p(x) =0

OR

f(x)<0and ¢p(x) <0
=>(x>—-1landx>2)or(x<—landx<?2)
=>x € (2,0) U (—o0,— 1)

13 (b)

sin™1(3 —x)

loge(|x| —2)

sin~1(3 — x) is defined for all x satisfying
—1<3—x<1=—-4<—x<-2=x€[2,4]
log.(|x| — 2) is defined for all x satisfying

|x] —2>0=>x€ (—o00,—2)U (2, 00)

Also, log.(|x] —2) =0 when |x| -2 =1ie,x =13
Hence, domain of f = (2, 3) U (3, 4]

14 (a)

f(x) is defined

When |x| > x

=> x<-—-Xxx>x

= 2x <0, (x > x is not possible)

= x<0

Hence domain of f(x) is ( — oo, 0).

15 (d)

We have,

f(x) = logio{(log1x)* — 5(logyo x) + 6}
Clearly, f(x) assumes real values, if
(log1ox)* —51logiox + 6 >0and x>0
=(logox — 2)(log1p —3) >0and x >0
=(logox < 2 orlogjox>3)and x > 0

=(x < 10% or, x > 103) and x > 0=x € (0,10%) U (103,00)
16 (b)

We have,

(rlerts oo -2
flx 2= xz—x o

We have, f(x) =

=>f(y) =y*—2,wherey = x +§
Now,

x>0=>y=x+§22and,x<0:y=x+§£—2
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Thus, f(y) = y? —2 for all y satisfying |y| = 2
17 (c)
Since sin x is a periodic function with period 2 and

ERC RMLREL

2n 6 2
1/3m T

~ f(x) is periodic with period =
18 (c)
Let f(x) = y. Then,

_ y+7 o y+7
10x—7=y=x= 10 = (y) = 10

x+7

Hence, f~1(x) = m

19 (b)

~ f(25)=[25-2]=[05]=0
20 (c)

We have,

fl) = \/logw( logiox) — logio(4 — logiox) — logyo3
Clearly, f(x) assumes real values, if
log1o(logiox) — logio(4 — logipx) — logyp3 =0
logyox
2 >0
3(4 — logyg x)} -
logyox 1
73— logiox) -
41 —12
N 0810X >0
3(4 — logiox)
logigx — 3

= loglo{

>———<
logigx — 4

=3 < logjpx <4=103<x < 10*=x€[103,10%)

Hence, domain of f = [103,10%)
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A C A B B D A D C B
Q 11 12 13 14 15 16 17 18 19 20
A C B B A D B C C B C

PRERNA EDUCATION https://prernaeducation.co.in 011-41659551 | 9312712114



