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DAILY PRACTICE PROBLEMS

CLASS : XIIth SUBJECT : MATHS
DATE : SOLUTIONS DPP NO. :3

Topic :-RELATIONS AND FUNCTIONS

1 (d)
We observe that

Period of sm *is 7 4, Period of COS X is ﬂ—;; =6,

and,

X
Period oftan— is— =4

/4
=~ Period of f(x) = LCM of (4, 6,4) =12

2 (c)
We have,

X" +x_n

f() = lim

x—00 X"+ X
B _x“—l 0—1
:f(x)—igx2n+1 0r1 —1,if—-1<x<1

If |x| > 1, then x?"—00 as n—oo

1
=& 10
~ f(x) = lim 1 =1+1,=1,if|x|>1
""°°1+—

If |x| = 1, then x>" = 1
_ _l_x2”—1_1—1_0
AT

Thus, we have

=1, if |x] <1
fx)=4{0, if [x|=1

1, if|x|>1
3 (c)

R={(1,3),(4,2),(2,4),(2,3),(3,1)}is arelation on
A={1,2,3,4},then

(a) since, (2,4) € Rand (2, 3) € R, so R is not a function.
(b) since, (1,3) e Rand (3,1) ERbut (1,1) € R.

So, R is not transitive.

(¢) since, (2, 3) € Rbut (3, 2) € R, so R is not symmetric.
(d) since, (4, 4) € R, so R is not reflexive.
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4 (a)

We have,

f) = 1 Coq + 7Py s

Clearly, f(x) is defined, if

16 —x>2x—1>020—3x=24x—5>0andx€Z
=>x€{1,234,5}x€{2,3}andx e Z

=x € {2,3}

~ Domain (f) = {2,3}

5 (d)

Given, f(x) = e** and f:R—C. Function f(x) is not one-one, because after some values of x(ie, 7) it
will give the same values.

Also, f(x) is not onto, because it has minimum and maximum values —1 — i and 1 + i respectively.
6 (a)

For f(x) to be defined,

x—4=20and6—x=>0 > x=4 andx<6

Therefore, the domain is [4, 6].

7 (d)

We have,

hogof (x) = cos !(|sinx]|)

and, fogoh (x) = sin?(/cos™ 1 x)

Clearly, hogof (x) # fogoh(c)

Thus, option (a) is not correct

Now,

gofoh (x) = |sin (cos_lx)| = |sin (sin_l\/l — x2)| = \/1 — x?
and, fohog (x) = sin?( cos_lx/i) =1 — cos?( cos_lx/E)
=>fohog (x) =1— {cos (cos™! \/E)}Z =1—x

~ gofoh (x) # fohog(x)

Thus, option (b) is correct

Also,

hogof(x) = cos™!(| sinx|) and, fohog (x) =1—x

~ hogof(x) # fohog(x)
Thus, option (c) is not correct
Hence, option (d) is correct

8 (a
We have,

fog=2220

S f+ ) fr—y) = ox+y +22_x_y y 2x—y _|_22_x+y
St y) = e E AT
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122 4275 22 427w
SfE NS =) = 5[+ )

SfGe+ ) f (=) = 2 {F@20) + £ (29)

9 (b)

R={(a b):a,bEN,a—b=3}
={[(n+3),n]:n € N}
={(4,1),(5,2),(6,3), ...}

10 (a)

Clearly, f(x) = sin™* {logg (g)] exists if

x 1% _
—1slog3(§) <1e3 <§SB ©1<x<9

Hence, domain of f(x) is [1, 9]

11 (c)

For f(x) to be defined, we must have
4 — x?
1—x

51—x>04—x*>0and1—x#0

>x<1lx€(—22)andx#1=x€ (—2,1)
~ Domain (f) =(—2,1)

Now, for x € (—2, 1), we have

L

—00 < log( e

>04—x>>0and1—x+#0

2

X
ns1:—1sﬂ@s1

=>—-1< sin{log( 1

Hence, Range (f) =[—1,1]

12 (a)
Given, f(x)=:j:::g and fof(x)=x
(ax+b)_
cx+d =
ax+b
- a(cx+d)+b_x
ax+b -
C(cx+d)+d

x(a? + bc) + ab + bd

x(ac + cd) + bc + d? -
=3 d=—a
13 (c)
. ax + b
If f:C—>Cgivenby f(x) =
f(x) = Constant (=4, say) forallx € C

is a constant function, then
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ax+b
= =AforallxeC
cx+d

=>(@a—Ac)x+(b—Ad)=0forallxeC
=a—Ac=0and b —d = 0=" = >=ad = bc
14 (d)

. . . 2m T .
Periods of sind x + cos A x and |sin x| +|cos x| are -~ and ; respectively

_n_21r P
15 (b)

We have, f(x) = [log;¢ x?

Clearly, f(x) exists, if

logigx? > 0=x?>1e|x| > 1

16 (b)

Since, f(x) is an even function, therefore f'(x) is an odd function
le, f(—e)=—f"(e)

~ fe)+f(—e)=0

17 (c)
We have,

14+ x
£ = tog (1]

2x
' 2x | 1+1+x2_ x + 1\?
“f(1+x2)_ log 1__2x [© 10g(1—x)
1+ x?
2x 1+x

() = og (1) =2 £ @)
18 (c)

f(x) = cos®x + sin*x =1 — cos?x + cos*x
2

> —( 2 1) +3>3f 11
f(x)=|cos X—3 327 forallx

Also, f(x) = cos?x + sin*x < cos?x + sin
 Range () = [3/4, 1]

Hence, f(R) = [3/4,1]

19 (d)

For domain of given function

X
—1Slog2{E}S1
52 l< X <
=13 S
> 6<x<24
= x€[6,24]

20 (d)

Zx=1
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Given, f(x) = 4™ + cos™! (g —1) + log(cos x)
Here, 47 is defined for { —Z, Z},cos ™ (£ — 1) is defined,
2’ 2 2

If-1<5-1<1=0<x<4

And log( cosx) is defined, if cosx > 0

T[< <T[
5 —=—<x< =
2 2

Hence, f(x) is defined for x € [0, %]

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