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SOLUTION

3z + 2
5%

Q1 If f(x) = 3,XGR—

ot w

(2}

Correct option: (C)

) 3z + 2 3
Given: f(x) = ,XER-< —
5 — 3 5
3z + 2
Lety = f(x) =
ety =f(x) Fr 3

=y(5x—3)=3x+2
= 5xy—3y—3x=2
=x(5y-3)=2+3y

24+ 3y
= x=
5y — 3
2+3
=l = Yo i =yl
5y — 3
2+ 3z
Flix) = = f
= W= 5=

Hence, f~ 1(x) = f(x)
2

Q.2 The range of the function f(x) = 2w is
e+l
Correct option: (B)
2
Lety =
YT
2 2

= yx“+y=x
S>x2(y—1)+5=0
=)X2:L

1-y
For x to be real,
y(1-y)>=0and1-y#0
=y(y-1)<0andy#1
=0<y<1

Q.3 If [x] denotes the greatest integer less than
or equal to x, then the range of the
function f(x) = [x] — x is
Correct option: (D)

Since, [x] <x<[x] +1

=20<x-[x]<1

Maths
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=>0>-(x-[x])>-1
=20>[x]-x>-1
“Rg= (-1, 0]

Q.4 Letf:I - Ibe defined by f(x) = x®, then
Correct option: (D)

Let x1, X, € I such that f(x;) = f(xy)

=S X=X

" f(x1) = f(xo) does not imply that x; = x,

.. f is not one-one.

Consider an element 2.in the co-domain I.

There does not exist any x in domain I such that

f(x) = 2.

.. f is not onto.

Q.5 The domain of the function f(x) =
sin” (z — 3)

V9 — 2

Correct option: (B)

is

To define f(x), 9 _X2>0= x| <3
=-3<x<3, ..(0)
and-1<(x-3)<1
=2<x<4 .. (i)

From (i) and (ii), 2 < x < 3i.e, [2, 3).

Q.6 Domain of the function @ is

Correct option: (A)
2+x=0
S>x>-2;
2-x20
=x<2;
x#0
Hence, domain is [-2, 2] — {0}.

Q.7 The composite map fog of the functions f :

R - R, f(x)=cosxand g: R - R, g(x) =

3

x°is

Correct option: (B)
(fog)(x) = f(g(x)) = f(x*) = cos x>

(fog)(- x) = cos (—x)°

= cos (—x°)

= cos x°

= (fog)(x)




3

3 is a real function,

Q.8 Ifx#3andf(x)=
then f(f(f(4))) is
Correct option: (C)

Here, f(4) = jf—g =7

r +
T —

L@ =)= g =2 =5
S HEEA) = £(3)= 35 =11

Q.9 The domain of the function

\/log(z? — 5z + 5) is

Correct option: (C)
The function f(x) = y/log(z2 — 5z + 5) is
defined, when log (x*> — 5x + 5) > 0
=>x2-5x+521=x>-5x+4>0= (x—4) (x—
1)>0
This inequality holds, if x <1 or x > 4.

Hence, the domain of the function will be (-, 1]
U [4, o).

Q.10 The values of b and c for which the
identity f (x + 1) - f (x) = 8x + 3is
satisfied, where f (x) = bx% + cx + d, are
Correct option: (B)

Given that f (x) = bx% +cx +d
fx+1)—-f(x)=8x+3
=>bx+1)2+c(x+1)+d-(bx?+cx+d)=8x+

3
=2bx+b+c=8x+3
=2b=8= b=4
Also,b+c=3 = c=-1

Q.11 Letf: R — R satisfy f(x)f(y) = f (xy) for
all real numbers x'and y. If f(3) = 6, then
f(3)
Correct option: (B)

Since, f(x) f(y) =£(xy)

- 1(1).£(3) = £(3)

S f(1).6=6

S () =1...3)

Also, f(3).f(§) =f(1)

6 X f(%) =1 ...[From (i)]

~1(3) =%

Q.12 If [x] is greatest integer function and
2[2x — 5] — 1 =7, then x lies in
Correct option: (C)

Given: 2[2x-5]-1=7

= 2[2x-5] =8
= [2x-5]=4
=>4<2x-5<5
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=9<2x<10

)

Q13 If f(x) = x2 - 3x + 4 and f(x) = f(2x + 1),

then x =

= —<x<5
2

9
€ —,5
=X 5

Correct option: (B)

fx)=x*-3x+4  ..(>)

fx+1)

=(2x+1)%2-32x+ 1) +4

=42+ 4x+1-6x—3 £4
L2x + 1) = 4x? —2x + 2 .. (id)

fx)=f2x+ 1) .»[Given]

X2 —3x+4=4x* 2%+ 2 ...[From (i) and (ii)]

=3x% +x-2=0

= (x + 1)Bx~2)= 0

2

ﬁx:_]_,_

3

Q.14 The domain of cos™ [logQ (%)} is
Correct option: (A)

y= cos™ [logz (%)}
<

Q.15 If f be the greatest integer function and g
be the modulus function, then (gof)

(5o 5

Correct option: (A)

3 3
Given, (gof) ( 3

vl )}

;) - troa)(
NNt

3 3

)

=g(—2)—f<%) =2-1=1
Q.16 If f(.’E) — 2f 7~g(m) = m ;,then

(gogof) (z) =



Correct option: (D)

00 = T () = r+1
VT B e
(gof) (x) =
+1
(gogof) (x) = —
== +2
22—z
12—
EEE 41
+2—
vriar T2
2
_ =1
2
4—x + 2
2+ 4—zx
- 2+8-2z
_ b6—=x
10— 2z
Q.17 If the function f(x) = cos?x + cos?

T ™ .
(E + .’B)— COoS X COS(E + 33) 1S constant

(independent of x), then the value of this
constant is

Correct option: (B)

1 1 2
f(x) = 5(1 + cos 2x) + 2 [1 + cos (?ﬂ- + 2x>]

2 cos T cos (% +a:)
2

1 2
=1+§ Cos 2x + cos ?+2$

o (or 4 3) e 3)

1 2w
+ E[COS 2z + cos

2 il
m-|—3

)

3 1 . ™\ . ™
Z—FE[COS 2z — 2 sin <2a: + 5) sin <€

)

3 1 1
Z+§[COS 2x—2sin<g+2m).§]
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3
—[cos 2z — cos 2z] = 1

5
4

T
1+x

Q.18

Domain of the function f (x) =

is

Correct option: (A)

>0
x

For domain, take

Df: (_ 0, — 1) u [0) OO)

Q.19 Iff(x) = + —5> X # =2, for what value of
ais f(f(x)) = x
Correct option: (D)

fe) = m+2;

f(f(x) = (3%
But f(f(x)) X

a(%%5)
R

)=

T

. o’z
oz + 2z + 4

In L.HSS., Puta=-2,
(22’2

—2)z + 2z 4

S = =2

=X

4z
—2z + 2x + 4

Q.20 A={11, 12,13, 14}, B ={12, 13, 14, 15,
16, 17} are two sets and functionf : A -
B is defined by f(x) = x + 3; Vx €A, then
the function f is
Correct option: (C)

f(x) = f(y)

=x+3=y+3=>x=Yy

.. Function f is one-one.

But for 12 € B, there is no pre-image in A.

.. Function f is not onto.

Q21 A={1,2,3,4},B={1,2,3,4,5, 6} are
two sets and function f : A — B is defined
by f(x) = x + 2; V x €A, then the
function f is

Correct option: (C)

f(x) = ()

=>xt+t2=y+2=>x=y

.. Function f is one-one

Q.22 Iff:R - R, g:R - R are two functions
defined by f(x) = 2x - 3, g(x) =
then (fog)™! (x) =
Correct option: (B)

x3+5,

f(x) = 2x— 3 and g(x) = x> + 5
(fog)(x) = f(g(x))



=2[g(x)]-3
=2(3+5)-3
=23 +7

Lety = (fog)(x) = 2x> + 7

LY-T_ 3
2

:,_9;7%
X\ T2

= (fog) () = <y%7>

= (fog) () = ( %7)

ol

[ (fog)(2) = 9

=

Q.23 If f(x) = [8x] — 3, where [x] is greatest
integer function of x, then f(r) =
(where t = 3.14)

Correct option: (D)

f(m) = [8n] — 3
=[8x3.14]-3
=[25.12]-3
=25-3
f(m) =22

.. =3.14]

Q.24 The domain of definition of f (x) =
1 — |z

— 1S
2 — |z|

Correct option: (B)
1—|z|
>
2 — |af

z| -1
= >
|| -2

= |x| < 1as|x|>2
=x € (-, -2) U (2, 0) U [-1, 1]

4 7
Q25 f(x) = T , then the value of
Tx —4
Hflf(2)1} =
Correct option: (C)
4o + 7
iven: f(x) =
Given: f(x) —
4(2)+ 7 1
foy= 2)+7 _15 3
7(2) —4 10 2

Now,
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= () = 22T
1= (5) 7(

Also,
3
HIf(2)]} = 1(2) = 3

Q.26 The domain of the f(x) = exp(
Va2 — 3z +2)is
Correct option: (D)
f(x) = exp(v/22 — 3z + 2)
=z -3z +2>0
=>x-1)(x-2)<0
S De=11, 2]

Q.27 1+ a?

T2

The range of the function, f(x) =

is

Correct option: (C)
f(x) is«defined forall x € R — {0}.
So, dom(f) = R — {0}

14 z2
Lety= f
x
1
=2x== —_—
y—1

Forxtobereal,y—1>0=y € (1, )

Q.28 f:R-R;g: R — R are two functions
such that f(x) = 2x - 3, g(x) = x3 + 5, then
(fog)1(-9) is
Correct option: (A)

We have, f(x) =2x -3, g(x) = XX +5

fog(x) = f(g(x))
=2g(x)-3
=23 +5)-3=2x°+7
Let (fog) )=y = 23 +7
y= 23 +7
=>y-7= 2x3

_7
>3-9- 1
X 2



-9-7
2

" (fog)}(-9) = (

Q.29 if x isrational

If f(x) = {gé’ and g(x)

|

Correct option: (A)
Here, (f - g) (x) = f(x) — g(x)
L (E-g) )=

x—0 =z,
0

Letk=f-g

Let x, y be any two distinct real numbers.

if xisirrational

0,

r,

1f xisrational
,f o . , then f — g is
if xisirrational

if x isrational

—x = if xisirrational

L,

Then, x # y

=-XZ-y

Now, x #y

= Kk(x) # k(y)

= (-9 #(E-2)O)
= f — g is one-one.

Let y be any real number

If y is a rational number, then

k() =y

= (-9 0=y

If y is an irrational number , then
k=) =y

2(f-g)y=y

Thus, every y € R (co-doniain) has‘its pre-image
in R (domain)

S f—g:R - Risonto.

Hence, f — g is .one-one and onto.

Q.30 From the graph below, find x for which f
(x)=4

Al
R

Correct option: (A)

123453

The graph shows that the function f(x) intersects

the line y = 4 at two points: x = 3 and x = -1.
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Therefore, the correct answer is 3 and -1.

Q.31 The range of the function f(x) =
22 -3z +2 .
—is

z2+x—6

Correct option: (C)
f(x) is defined for X +x-6#0,ie,x#%—3,2
- Dom(f) =R - {- 3, 2}

2 -3z+2 z-1
Lety = =
2+zxz—-6 x+3
3y+1
X:
y—1
xisreal fory—1#0,ie.,y#1

Hence, range(f) = R — {1}
Q.32 Iff:A - Bisabijectionandg:B - A

is the inverse of f, then fog is equal to
[BCECE 2014]
Correct option: (B) Ig

Self Explanatory

Q.33

Range of the function f(x) =

is
3z + 2

Correct option: (B)

2
Dom(f) = R - { —=
i
1
For Range(f), let y = f(X)— z 12
3x+2——=X——(——2)
Y

S xisrealify # 0.
Hence, R =R - {0}

Q.34
A function f is said to be even, if

Correct option: (B)
A function f is said to be even if f(-x) = f(x) for all
values of x. In other words, the function is

symmetric about the y-axis.

Q.35 For f(x) = [x], where [x] is the greatest
integer function, which of the following
is true, for every x € R.
Correct option: (B)

We know that, x = [x] + {x}, for all x € R, where [x] is
the greatest integer function of x and {x} is

fractional part function of x



Also, 0 < {x} <1 Forx=4,y:4+g=5.5$N
=0<x-[x]<1 4

6
x—[x]<1 Forx=5,y=5+g=6.2$N
x<[x]+1
Q.36 If f:[1,00) — [2,00) isgivenby f *+ Domain = {1, 2, 3} and Range = {5, 7}
1 Q.39 ,
() = x + — then f!(x) equals H
x p=1
Correct option: (A) ® 5 *
1 —
f(x) = x+ — -
x +
1
lety=x+ —
x
Xy = X +1 is the graph of
x> — xy+1=0 C . C)
orrect-option:
y+y?—4 P ( . :
X= The graph represents,the’ signum function.

cosgn(z)=.1 for x> 0

N
X:y_’_+ ...['-'XE[LOO)] :OfOTfB:O
= —1forx<0
O P
2 Q40 If f(z) = 22° + maz® — 13z +nand 2,3
Q.37  If f(x) = x% + 1, then f[f(x)] = are the roots of the equation f(z) =0

C t option: (C
orrect option: (C) then the value of 4m + 5n is

f(x) = XX +1
Correct option: (C
fliG01 = GO + 1 ption: (©)
5 f(x)=2x3+mx2—13x+n
=(x*+D7+1 : :
A 5 2, 3 are the roots of the given equation f(x) = 0.
=x +2x"+1+1 = £(2)=0
_,4 2
SxTH 242 =2(2)° +m(2)2-13(2) +n=0
Q.38 The domain and range of the relation R =16+4m-26+n=0
given by R = =4m+n=10 ...()
Also, f(3)=0

6
{(w,y)/y:m—l— —,z,y€ Nand z < 6}
T =23} +m(@3)2-133)+n=0

Correct option: (D) =54+9m -39 +n=0
Given: R = =9m+n=-15 ...(iQ)
Subtracting (i) from (ii), we get
5m = -25

=m=-5

6
{(w,y)/yzx%—;,w,yENamdw <6}

Forx=1,y=1+—-=7 Substituting m = — 5 in equation (i), we get
4-5)+n=10

=5 =>n=10+20

6 =n=30

Forx=3,y=3+§=5 . 4m + 5n = 4(-5) + 5(30)

=-20+ 150 =130

Forx=2,y=2+

Nl Rlo
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