Functions

Question1

Domain of the function f, given by f(z) = D is

KCET 2025
Options:

A. (~00,2] U [5, 00)
B. (—00,2) U (5, 00)
C. (—00,3) U [5, 00)
D. (—00,3] U (5, o)
Answer: B

Solution:

1
flz) =
@ V(z—2)(z—35)
= (¢ —2)(x—5)>0
=z € (—00,2) U (5,00)

Question2

If f(z) = sin [7?|z — sin |—7?|z, where [z] = greatest integer < z,
then which of the following is not true?
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KCET 2025
Options:

A. f(0) =0
B. (%)
C.f(%)

D. f(m) = -1

1

(STE

INE

1
1+ 2

Answer: D

Solution:

f(z) = sin [7*]z — sin [-7*]z
= sin 9z — sin(—10)z

= sin 9z + sin 10z

f(m) =sin 97 + sin 107 = 0

Question3

Let the functions " f" and " g " be f: [0, 3| — R given by
f(x) =sinxand g : [0, 5| — R given by g(z) = cos z, where R is
the set of real numbers

Consider the following statements:
Statement (I): f and g are one-one
Statement (II): f + g is one-one

Which of the following is correct?

KCET 2025

Options:
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A. Statement (I) is true, statement (II) is false
B. Statement (I) is false, statement (II) is true
C. Both statements (I) and (I) are true

D. Both statements (I) and (II) are false

Answer: A

Solution:

f: one — one [O, %} — R.f(x) = sinx

g: one — one [0, %] — R.f(x) = cosx
Statement I is true
(f+g):[0, %] =R
f+ g(x) = sinx + cosx
(f+¢)(0)=0
(f+g)(m/2) =0

= f + gisnotone — one

Question4

If [x]? — 5[z] + 6 = 0, where [z] denotes the greatest integer
function, then

KCET 2024
Options:

A. z € [3,4]
B.z € [2,4)
C.z €23
D.z € (2,3
Answer: B

Solution:
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z)> —5[z] +6 =0

z]? —3[z] — 2[z] +6=0
[z]([z] —3) —2([z] - 3) = 0
([z] = 3)([z] =2) =0

[] =2o0r3

[] =2o0r[z] =3
z=[2,3)orz = [3,4)

Hence, z € [2,4).

—

R

Questions

Let f : R — R be defined by f(z) = 22 + 1. Then, the pre images of
17 and —3 , respectively are

KCET 2024
Options:

A. ¢, {4,—-4}

B. {3,-3},¢
C.{4,-4},¢

D. {4,—4},{2,—2}
Answer: C

Solution:

*.» For pre image of 17 , we have

flz)=2>+1=17
= 2=16= 2 =+4

So, x € {—4,4}
For pre image of -3 , we have

f(:c):a:2—|—1:—3

= 2% = —4( not possible )

Hence, no possible pre image.
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Question6

Let (go f)(z) = sinz and f o g(x) = (siny/z)2. Then,

KCET 2024

Options

A. f(z) = sin®z, g(z) = @
B. f(z) = sin/Z, 9(z) = /Z

Answer: C

Solution:

-+ g(f(z)) =sinz and f(g(z)) = (sin y/z)?
(a) f(z) = sin®z and g(z) = z
Now, f(g(z)) = f(z) = sin’
and g(f(z)) = g (sin®z) =sin’*z

(b) f(z) = siny/z and g(z) = vz

Now, f(g(z)) = f(v/Z) = sin v/ /& = sin(z) ¥
and g(f(z)) = g(sin vz) = V/sin vz

(0) f(z) =sin’z and g(z) = VT

Now, f(g(z)) = f(v/z) = sin® V&

and g(f(x)) = g (sin*) = Vsin>a = [sina|
(d) f(z) = sin /7 and g(z) = 22

Now, f(g(z)) = f (z?) = sin|a|

and g(f(z)) = g(sin ) = (sin /7)? = sin® \/Z
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Question7

Let the function satisfy the equation f(z + y) = f(z)f(y) for all
z,y € R, where f(0) # 0.If f(5) = 3 and f'(0) = 2, then f'(5) is

KCET 2024
Options:

A. 6

B. 0

C.3

D. —6
Answer: A

Solution:

v f@ty) = f=z) - f(y)
Putx =0,y = 5, we get

f(0+5) = f(0)f ( )
F(5)[£(0) 1]

=
= £(0)

Consider f'(5) = lim f(5+h) — £(5)

h—0 h
_ o JB)f(R) — f(5)
= hm h
. f(5)[f(h) —1] . f(h) — £(0)
R
= f3)f'(0)=2x3=
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Question8

If f(x) = ax + b, where a and b are integers, f(—1) = —5 and
f(3) = 3, then a and b are respectively

KCET 2023
Options:
A.2,-3
B.0,2

C.2,3

D. -3,-1
Answer: A

Solution:

Given, f(z) = az + b, where a and b are integers, f(—1) = —5 and f(3) = 3
We have, f(z) = az + b

Put, x = —1 in above equation, we get

f(=1) =a(=1) +b
—5=—a+b ... (i)

Now, f(3) =3

3=3a+b.. (i)
From Egs. (i) and (i1), we get
a=2b=a—-5=2-5=-3

Question9

f:R— Randg: [0,00) — R defined by f(z) = z* and g(z) = /z.
Which one of the following is not true?

KCET 2023
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Options:
A (fog)(—4) =1
B. (fog)(2) =2
C.(go f)(-2) =

D. (g0 f)(4) =4
Answer: A

Solution:

fog(x) = flg(z))

As domain of g(x) — [0, 00), so domain of f o g(\) also [0, o)

((w) (V)
z) = g(f(z))

o f(
90f(w Va? = ||

Hence, f o g(—4) = (v/—4)? is not define.

Question10

Let f : R — R be defined by f(z) = 3z2 —5and g: R — Rby
g(z) = =7, thengo fis

KCET 2023

Options:

3z%—5
A. 9z4—622+26

32
B. 442224

32
C. 924+3022—-2

3z22-5
D. 924 —-30224-26
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Answer: D
Solution:

Given that f(z) = 322 — 5

and
X
)=y
got=g{f(x)} =g (32" —5)
3z -5 322 -5
C (3z2-52+1 9zt —3022+25+1
B 3z -5
~ 9z4 — 30x2 + 26
Questionll

Let f(x) = sin 2z + cos 2z and g(z) = x? — 1 then g(f(z)) is
invertible in the domain

KCET 2023

Answer: A

Solution:

f(x) = sin 2z + cos 2z and g(z) = 2% — 1
glf(z)] = [(sin2z + cos 2z)® — 1]

glf(x)] = sin? 2z + cos? 2z + sindz — 1
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glf(x)] = sin 4z
Letgf(z) =y
y=sindz [.-Domainofsinz is — %, 7]

.". Domain of sin4zx = [—%, %}

Question12

If the function is f(x) = %H, then the point of discontinuity of the

composite function y = f(f(x)) is

KCET 2023
Options:

A.

ro o

B. 2
C.
D. 2
Answer: D

Solution:

yzf(f(w))zf( ! )

24+
1 2+« 24z

T2+, 4+2e+t1 5+2

This function is not continuous at z = —2 (because f(z) is not defined at this point) and # = —2 because
f(f(x)) is not defined at this point.

Question13
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The domain of the function f(z) = m +vz+2is

KCET 2022

Options:

Solution:

Given, function

_ 1 %
f(iL') = m +vVa+2
f(z) will be defined if,

l—-xz>0,#21landx+2>0
or 1>z,1—x#1landz > -2
or xr<l,z#0andz > —2
= z €[-2,00U(0,1)

Question14

If f : R — R be defined by

2¢: x> 3
flz)=<¢2?: 1<z<3
3z: =<1

then f(—1) + f(2) + f(4) is
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KCET 2022
Options:

A5

B. 10

C.9

D. 14

Answer: C

Solution:

(2z x >3
f(a:):i:c2 D l<z<3
3z z<1
F(=1) + £(2) + f(4) = 3(-1)(2)* +2(4)
=-3+4+8=9

Question15

Domain of f(x) = I—Lkv[ is

KCET 2021
Options:
A.R—[-1,1]

B. (—o00, 1)

C. (—o0,1) U (0,1)

D.R—{-1,1}
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Answer: D

Solution:

Given function,

f(x) = 1_$|w|

.- Denominator can't be zero.

1—lz|#0
= |z| # 1
= x # +1

Hence, domain is R — {—1,1}.

Question16

f: R — R defined by f(x) is equal to
2z, > 3

z?,1 <z <3, then f(—2) + f(3) + f(4) is
3z, <1

KCET 2021
Options:

A. 14

B. 9

C.5

D. 11

Answer: D

Solution:
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2x, z >3
Given, f(z) ={ 2%, 1<z<3

3z, <1
s f(=2)+ £(3) + f(4)
=3(-2)+(3)2+24)=-6+9+8=11

Question17

Let A = {x : x € R, x is not a positive integer) Define f : A — R as
f(z) = =1, then fis

KCET 2021

Options:

A. injective but not surjective.

B. surjective but not injective.

C. byjective.

D. neither injective nor surjective.

Answer: A

Solution:

Given function,
2
flz) = 25
On differentiating w.r.t. , we get

) — (z—1)(2—2z(1-0)
f'(a) -

% —2—2 2
i g <0

(z —1)? (z —1)?

Function is strictly decreasing.

Function is injective

2z
z—1

=y=2r=yr—y
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= y=z(y—2)

Le‘[a;:y—g2 ¢ mwfory=2

f is not surjective.

Questionl8

The function f(x) = 1/3sin 2z — cos 2z + 4 is one-one in the
interval

KCET 2021
Options:
A [55 5]

B. &, ]
L6 ]

C [ 3]

D. [ 5]
Answer: A

Solution:

Given function,
f(x) = V3sin 2z — cos 2z + 4
3 1
flz) =2 (sin2m : % — cos 2z - 5) +4

=2 (sin2az-cos% —cos2x-sin%) +4

—2[sin (20 - )] +4

f is one-one.
i ™ ™
S-S 3
™ s ™ ™
= Tz ftesZEsyty
= <o -Ilp<I
™ ™
ze[-% 5]
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Question19

Domain of the function

@) = Tere

where [z] is greatest integer < z is

KCET 2021
Options:

A. (—00, —2) U [4, 00)
B. (—00, —2 U [3, o]
C. [~o00, —2] U [4, o0]
D. [~ 00, —2] U [3, )
Answer: A

Solution:

Given function,
_ 1
@) = T
where [z] is greatest integer < x.

2_[z]-6>0

2 —3[w]+2z] —6>0
(] +2>0
>0,[z] +2 <0
[z] > 3, [z] < —2

z € [4,00),z € (—o0,—2)
z € (—o0,—2) U [4, ).

BRI N R
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Question20

Let f : [2,00) — R be the function defined f(z) = z2 — 4z + 5, then
the ranges of f is

KCET 2020
Options:

A. (—o0,00)
B. [1, 00)

C. (1,00)

D. [5, 00)
Answer: B

Solution:

We have,

.. Range of f(z) is [1, c0).

Question21

f:R— Randg: [0,00) — Ris defined by f(x) = z? and
g(z) = y/x. Which one of the following is not true?

KCET 2019

Options:
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Solution:

Given, f: R— Randg: [0,00] = R
Here, g(—4) is not defined

.. fog (—4) does not exist

Question22

If |3z — 5| < 2 then

KCET 2019

Answer: D

Solution:

Key Idea : Use |z| < a(a > 0)
= —a < z < a and simplify
Since, |3z — 5| < 2
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=-2<(83z-5)<2=>-2+5<3x<2+5

7
:>3§3m<7:>1§:1:§§

Question23

The value of v/24.99 is

KCET 2019
Options:
A.5.001
B. 4.999
C. 4.897
D. 4.899

Answer: B

Solution:

Consider, f(z) = z¥/? = f'(z) = 2\1/5

let z =25 Az =—0.01
Now, f(z + Az) = f(z) + Azf'(z)

1 1
=22 4 Az N (25)Y% + (—0.01) x
X

2v/25

=5-0.01 x 1—10 =5—0.001 = 4.999

Question24

The domain of the function f : R — R defined by
f(z) =vVx?—Tr+12is
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KCET 2019

Solution:

We have, f(z) = Va? — Tz + 12
f(z) will be defined if z2 — 7z + 12 > 0
=(z-3)(z—4)>0=2 € (—00,3]U[4,)

.. domain f(z) = (—o0,3] U [4, 00)

Question25

If | + 5| > 10, then

KCET 2018
Options:
A.z € (—15,5]
B.z € (—5,5]

C.z € (—o00,—15] U [5, 00)
D.z € [—00, —15] U [5, 00)

Answer: C

Solution:
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To solve the inequality |z + 5| > 10, we begin by considering the definition of absolute value. The inequality
|z 4+ 5| > 10 can be split into two separate cases:

z+5<-10

r+5>10

We will solve each inequality separately:
Forx +5 < —10:

z+5<-10

Subtract 5 from both sides:

r < —15

For z + 5 > 10:

z+5>10

Subtract 5 from both sides:

Tz >5

Thus, the solution to the inequality |z + 5| > 10 is:
z<—-15 or >5

This can be written in interval notation as:
z € (—o0,—15] U [5,00)

Therefore, the set of possible values for z includes all z less than or equal to —15 and all  greater than or
equal to 5.

Question26
Let f(z) = z — <, then f(—1) is

KCET 2018
Options:

A.0

B.2

C. 1

D.-2

Answer: A
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Solution:

We are given the function

To find f(—1), follow these steps:

Substitute z = —1 into the function:

Simplify the fraction:

1 _
- =—1
Substitute back into the equation:
f(-1)=(-1)—(-1)=-14+1=0.
Thus, f(—1) = 0.

The correct answer is Option A.

Question27

Let f,g: R — R be two functions defined as f(x) = |z| + = and
g(z) = |z| — xVx € R. Then (f o g)(x) for x < O is

KCET 2018
Options:

A.0

B. 4z

C. -4z

D. 2z

Answer: A

Solution:

To find (f o g)(x) for z < 0, we first need to understand the functions f(z) and g(z):

f@) = la] + 2
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g(z) = |z —z

Now, let's evaluate (f o g)(z) = f(g(x)):

Evaluate g():
Forz <0, |z| = —=, so
gx)=|—-z|—-z=—-x—2=—-2z

Evaluate f(g(z)) = f(—2z):

Since —2z > 0 for x < 0, |—2z| = 2z, therefore
f(—2z)=|—2z|+(—2z) =2z -2z =0

So, (fog)(z) =0forallz < 0.

Question28

A is a set having 6 distinct elements. The number of distinct
functions from A to A which are not bijections is

KCET 2018
Options:

A. 6!-6
B.65—6
C.65—6!

D. 6!

Answer: C

Solution:

To determine the number of distinct functions from set A to itself that are not bijections, we first need to
understand the total possibilities.

Given that set A has 6 distinct elements, the total number of functions from A to A is calculated as 6°.
Next, we find the number of bijective functions. A bijection is both one-to-one (injective) and onto
(surjective), and for a set with 6 elements, the number of bijective functions is the number of permutations of

the set, which is 6!.

Thus, the number of functions that are not bijections is the total number of functions minus the number of
bijective functions:
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65 — 6!

Therefore, the number of distinct functions from A to A that are not bijections is 6 — 6!.

Question29

Let f : R — R be defined by
2x; x> 3

f(z) =< 2z% 1<z<3. Then
3T; x <1

F(=1)+£(2) + f(4) is

KCET 2018
Options:

A.9

B. 14

C.5

D. 10

Answer: A
Solution:

Let's evaluate the function f : R — R defined as follows:
2¢, ifx >3
f(z) = {:cQ, ifl<z<3
3z, ifx<1
We need to find the value of f(—1) + f(2) + f(4).
Calculate f(—1):
Since x = —1 and —1 < 1, we use the third case of the function definition:
f(-1) =3(-1) = -3
Calculate f(2):
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Since 1 < x = 2 < 3, we use the second case of the function definition:
f2)=2"=4

Calculate f(4):

Since x = 4 > 3, we use the first case of the function definition:

f(4) = 2(4) = 8

Summing these values:

F(-1)+f(2)+f(4) = -3+4+8=9

Thus, the sum is 9.

Question30
Let f : R — R be defined by f(z) = z*, then

KCET 2017

Options:

A. f may be one-one and onto
B. f is neither one-one nor onto
C. f is one-one and onto

D. f is one-one but not onto

Answer: B
Solution:
We have,

f(z) = z*
Let f(z1) = f(z2)
= zi = x5
= r1 = tx9

.". f(z) is not one-one.
Again, co-domain of f(x) = R and Range of f(z) = [0, c0)
.. Co-domain # Range

.. f(z) is not onto.
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Question31
If f(z) = 823, g(x) = z'/3, then f o g(x) is

KCET 2017
Options:

A. 8z

B. 8%z

C. (8z)'/3

D. 8z°

Answer: A

Solution:

To find f o g(z), we need to evaluate f(g(x)) using the given functions:
f(z) = 8z® and g(z)=z'/3

Therefore, f o g(x) = f(g(z)) = f(z/3).

Substituting g(z) = /% into f(z), we have:

fa') = 8(«"%)

Since (m1/3)3 = x, we get:

f(2'?) = 8a

Thus, f o g(z) = 8.

Question32
If |x — 2| < 1, then

KCET 2017

Options:
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A.zell,3]
B.z € (—1,3)
C.zell,3)
D.z e (1,3)
Answer: A

Solution:

To solve the inequality |z — 2| < 1, follow these steps:

Break down the absolute value inequality:

lt—2/<1 = —-1<z-2<1

Solve the compound inequality by adding 2 to each part to isolate x:
-1+42<z-2+4+2<1+2

Simplify the inequality:

1<x<3

Thus, z is within the interval [1, 3].

Question33

Binary operation * on R — {1} defined by a*b = %5 is
KCET 2017
Options:

A. * 1s neither associative not commutative
B. * is associative but not commutative

C. * 1s commutative but not commutative
D. * 1s associative and commutative

Answer: A

Solution:
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To determine the properties of the binary operation * defined on R — {—1} by a*b =

analyze whether this operation is commutative and associative.

Commutativity

For the operation to be commutative, it should satisfy the condition:
a*b="ba

Using the operation's definition:

X1 _ _a
a’b =33

*x b
ba_a+1

b

1 a
Clearly, since 7 # -7

Associativity

For the operation to be associative, it should satisfy the condition:

a* (b*c)

= (a*b)*c

Calculate each side separately:

Calculate a* (b*c):

«._ _b
ble= 7

*(pxaY — ok (b ) _ aletl)
a*(b*c) =a (c+_1) = ﬁaﬂ = el
Calculate (a*b)*c:
@b = 3

(a™d)"c = (bil) c=h = (b+1)a(c+1)

Comparing the two results:

a(c+1)
b+c+1

7 (b+1;(c+1)

Since a* (b*c) # (a*b)"c, the operation * is not associative.

Conclusion

for arbitrary @ and b, the operation * is not commutative.

a

547> We need to

Given that the binary operation * is neither commutative nor associative, we conclude that the operation has

neither of these properties.
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Question34
The range of the function f(xz) = v9 — z? is

KCET 2017
Options:

A. (0,3

B. (0, 3)

C. [0, 3]

D. [0,3)
Answer: C

Solution:

We have, f(z) = V9 — z?
Let y=+v9— z?

= y2=9- 2’
= 22=9—¢>
= z=+9—¢

Since, f(z) >0

S99 —4y2>0
= (B—-y)(B3+y) >0
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