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Relations and Functions

Question 1
The number of functions f : {1,2,3,4} — {a, b, c}, which are not onto, is
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Options:

A. 48

B. 45

C. 51

D. 35

Answer: B

Solution:

Total number of functions from {1, 2, 3, 4} to {a, b, c} is

34=281

Now-we find the numbér-of onto functions.

Fora function to be onto, all the three elements a, b, c must appear as images of elements of {1, 2, 3, 4}. Using inclusion-
exclusion principle:

Total functions: 34 = 81 Let

A = functions missing a
B = functions missing b

C = functions missing ¢
If one element is missing, then the function goes into only 2 elements.
So,
|A| = |B} =|C| =2*= 16
Hence,
|A| +|B| + |C] =3 x'16 = 48
[ftwo elements are missing, then all 4 elements of domain must go to-only one element-of codomain. Se;

|ANB|=|BNC|=|CNnAl=1'=1



Thus,
|[ANB|+ |BNC|+|CNA|=3

If all three are missing, that is impossible, so
|[ANBNC|=0
Therefore, number of functions which are not onto is |A U BU C| =48 —

3 =45 Sorthe correct answers 45

Quiéstion2

Let f and g be functions satisfying f(z + y) = f(x) f(y), f(1) = 7 and g(x
+y) = g(zy),g(1) = 1, forallz,y € N.If 3. ( gﬁ‘j}l) = 19607, then
z =1

n is equal to : JEE Main 2026 (Online) 22nd TIanuary Evening Shift

Options:
A.6
B.7
C.4
D.s

Answer: D



Solution:

flz+y) = f(z)- f(y) = f(z) =a”
(cf1)=7=al=7)

So f(z) = 77

Now

g(xz+y) = g(zy)(puty = 1) = g(z + 1) = g(z)

Sog(l)y=9g(2)=9g3)=......... =g(n)=1
. ~ f(z)

Given ; e 19607

27—: = 19607:7(77”__11) = 19607

=1
7”—1:g><19607
7" =16807 =n =5

Question3

Let the domain of the function
f(z) = logglog; (7 = log, (z* — 102+ 85)) +sin (‘ e ‘) be (a, f]
. Then o + B is equal to :
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Options:
A.12
B. 3

C.
10

D.



9

Answer: D

Solution:

let z2 = 10z + 85 = X

.. Domain for firstterm A > 0............. (1)
&7 —logsA >0= A <27, ... .. (2)

&logs (T —logo A) >0 =A< 25, .. ... (3)

.. from (1),(2)&(3)

0<Ax<2°

0<z?—10c4+85<64=2¢€ (3,7)........ (A)

3z -7

€T —

& domain for second term — 1 <

From (A) \& (B), domain of function will be ( 3,6 ]

a=3,=6=a+8=9

Question4

Let f(z) = [z]? — [z + 3] — 3,z € R, where [.] is the greatest integer
funtion. Then
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Options:
A.

f(x) = 0 for finitely many values of z

B.

f(z) < 0only forz € [-1, 3)

f(x) > 0 only for z € [4,00)



Answer:'B
Solution:

B) = f(&) =0=[z] =3or[z] = -2
—2,—1) = f(z) = 0 has infinite solutions

= [2°} = [2] - 6 = ([z] — 3)([z] +2)

2 z)dr = 2 z)? — [z] — 6)dz
(2)i/0f( e | e - IS
/Of(x)alav:/0 ([:z:]2—[x]—6)d:v:/0 ([x]z—[:c])dac—12:—12

(4) = f(z) <0= ([z] =3)([z] +2) < 0= —2< [z] <3=-1<[z] < 3
(1)= flz) >0=z}< —20r[z] >3 =2 < 201z >4=zc (—z,—2)04, 0]

Questions

Let f be a function such that 3f(z) + 2f (%) = bx, x # 0, where

m = 29:(75)2. Then f(5) — f(2) is equal to
i=1
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Options:
A.

36

B.

9

C.

9

D.

18

Answer: D



Solution:

Givenm = Y7 (i)2=12+22+...9

We know, 12 +232F 32 +...n2% olnt1)(2n+1) ’7*1(;2”*1
so,m = LI =3 x 5 x 19 = 285

Given equation

3f(x)+2f (&) =>5z,z2#0

putm = 285,3f(x) + 2f (F2) = 5z

3f(z) +2f () =5z~ (1)

putx = -
15 15 15
() () o
15 75
st (2) + 2@ = 2 =)

from (1) f ( L ) = 5%—3]6(9&)— substitute in equation (2)

T

3 {—5‘% _;’f(w)} +2f(z) = %
152 — 9f(z)+4f(z) = %
5(z) = 152 — %
fa) = 32— >

Z

to find f(5) — f(2)

Question6

If g(z) = 322 + 2z — 3, f(0) = —3 and 4g(f(x)) = 3z — 32z + 72,
then f(g(2)) is equal to:
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Options:



|~

|
|~

Answer: A

Solution:

Given
g(x) = 3x2+ 2z — 3, f(0) = —3, and 49(f(z)) = 32? — 32z + 72

Since g(z) is a quadratic function (degree 2) and the composite function 4g( f(z)) is also a quadratic expression
(33:2 — 32z + 72), f(x) must be a linear function.

o Let f(z) =ax +b.
o Using f(0) = —3:a(0) +b=—3 = b= —3.
¢ So, f(z) =az —
First, find g(f(
9(f(z)) = 3(f(2))* + 2f(z) —

Substitute this into the given equation 4g( f(x)) = 322 — 32z + 72 :

z)) by substituting f(z) into g(z)

4 [3(ax — 3)% + 2(azx — 3) — 3] = 3z — 32z + 72

Solve for the Coefficient'a '

Expand the left side of the equation:
. 4[3(a2x2—6aw+9) +2aw—6—3} = 3z% — 32z + 72
o 4[3a%c® = 18ax + 27 + 2ax — 9] = 3z* — 32z + 72
o 4[3a%z? = 16az + 18] = 3z2 — 32z + 72

e 120222~ 64ax + 72 =3z — 322 + 72

Compare the coefficients:



o Forz?:12a?> =3 = 4% = :a:i%

* Forz:—64a=-32 = a =5t = 7 Thus, f(z) = 5z — 3. Calculate f(g(2))
Find g(2)
9(2) =3(2)° +2(2) -8=12+4-3=13

Step B: Find f(g(2)) which is f(13)

1 7
f(13) = 5(18) -3 =65-3=35= o

Question7

The sum of all the elements in the range of
f(x) = Sgn(sin ) + Sgn(cos z) + Sgn(tan x) + Sgn(cot z),

T # -, n € Z, where

1, Cift >0
Sen(t) = {—1, if t < 0

is
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Options:

A.

4

B.

D.
2

Answer: C



Solution:

f(xz) = Sgn(sinx) + Sgn(cos z) + Sgn(tan z) + Sgn(cot z)

Since the trig functions change signs depending on which quadrant z is in, we analyze the value of f(z)
quadrant by quadrant.

Given that ¢ # &, we don't have to worry about any of these terms being zero. Each Sgn term will simply be
either 1 (if positive) or -1 (if negative).

Quadrant Interval sinx cosx tanx  cotx Sum of Sgn values f(x)

| 0<z< 73 + + + + 1+1+1+1 4

I F<zT<m ¥ - - - 1-1-1-1 =2

[ T<a <L - N + + =1 =1+1+1 0

\Y T glom - + - - “1+1-1=1 -2
Range of f(z) :

From table, Range = {—2,0,4}

Sum ofall elements in this range = 4 + (—2) +0 = 2

Question8
Given below are two statements :

Statement I : The function f : R — R defined by f(x) = Tx[mT is one-

one.

: 24 4230
Statement II : The function f : R — R defined by f(z) = 2 .7¢ is

many-one.

In the light of the above statements, choose the correct answer from
the options given below :
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Options:



A.

Statement I is true but Statement II is false
B.

Both Statement I and Statement II are false
C.

Both Statement I and Statement II are true

D.

Statement L is false but Statement I1 is true

Answer: C

Solution:

Statement I: f(z) = 177y is one-one

To check if a function is one-one (injective), we can check its monotonicity (whether it's always increasing or
always decreasing).

l.Forz > 0: f(z) = . The derivative is f'(z) = ﬁ, which is always positive.

2.Forz <0 f(z) = % . The derivative is f'(z) = ﬁ, which is also always positive.

Since the derivative is positive for all  in the domain, the function is strictly increasing. A strictly monotonic
function is always one-one.

Statement I is True.

Statement II: f(z) = % is many-one

Discriminant of Denominator: For 22 — 8z + 18, D = (—8)? — 4(1)(18) = 64 — 72 = —8. Since D < 0, the
denominator is always positive and the function is continuous for all z € R.

Behavior at Infinity: As ¢ — oo and * — —oo0, the value of f(z) approaches 1 (the ratio of the leading
coefticients).

Turning Points: Since the function starts near y = 1 at —oo, moves through various values, and returns toward
y =1 at +o00, it must have at least one local maximum or minimum. This means a horizontal line will intersect
the graph at more than one point.

Also, let

— z2+42—30
Y z2—8x+18

Cross multiply:
y(m2—8w—|—18) =2 + 42— 30

Rearrange:



(y— a2+ (—8y — 4)z + (18y + 30). =0
This is a quadratic in .

For many values of y, this quadratic has two distinct real solutions. Function is MANY-ONE

Question9

The number of functions f: {1,2, 3,4} — {a,b,c}, which are not
onto, is :
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Options:

A.

48

B.

45

C.

51

D.
35

Answer: B
Solution:

Total number of functions from {1,2,3,4} to {a, b,c} is
34 =281
Now we find the number of onto functions.
For a function to be onto, all the three elements a, b, ¢ must appear as images of elements of {1, 2, 3, 4}.
Using inclusion-exclusion principle:
e Total functions: 3* = 81

Let



¢ A = functions missing a
e B =functions missing b
e (' = functions missing ¢
If one element is missing, then the function goes into only 2 elements.
So,
|A| =|B] = [C|=2%=16
Hence,
|A|+ |B|+ |C| =3 % 16 = 48
If two elements are missing, then all 4 elements of domain must go to only one element of codomain.
So,
IANB|=|BNC|=|CNAl=1"=1
Thus,
|JANB|+|BNC|+|CNAl=3
If all three are missing, that is impossible, so
|JANBNC| =0
Therefore, number of functions which are not onto is
|AU BU C| = 48 — 3 = 45 So the correct answer
is

Hence, Option B is correct.

Question10

Let [] denote the greatest integer function. If the domain of the
function

f(z) = cos1 (ixj;[—x]) is (@, B, then 12(a + f) is equal to :
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Options:



D.
4

Answer: A

Solution:

For the function
f(z) = cos™! (—4“32[96] ),

the expression inside cos ! must lie between —1 and 1.

So, for domain:

1 §;4ztfh] <1

Multiplying by 3:

-3 <4z +2[z] <3
Now let

[z] =n

where n is an integer and
n<zx<n4l.

Then the inequality becomes
=3 <4z +2n < 3.
Subtracting 2n:
—3-2n<4xr <3-—2n
Dividing by 4:

—3—2n 3—2n
7 ST

But also,

n<z<n+4+l.



So we find possible integer values of n for which these intervals overlap.

Casel:n= -1

Then

[z] =-1, -1<z<0
and

—3—3(—1) <p< 3—2‘&—1)
Sesi

Intersection with [—1, 0) gives

<z <.

N

Case2:n =0
Then

0<x<1

and

T ey
Intersection gives

0<z<

NS

Case3:n = -2

Then

1
s ST <

NN

No intersection.
Cased:n=1
Then
1<z <2
and
Sse<t
No intersection.

So the domain is



Therefore,

a+6=%

and

12(a+pB) =12+ =6.
Hence the correct answer is

[6]

So, Option A is correct.

Questionll

Let for some o € R, f : R — R be a function satisfying
f(z+1y) = f(z) + 29>+ y+azyforall z,y ¢ R. If £(0) = —1 and

f(1) = 2, then the value of 25: (a4 f(n))is:
n=1
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Options:

A.

110

140

150

170



Answer: B

Solution:

Given

flx+y) = flz)+2¢* +y+azy foralle,ycR

with
fO)y==1," ~ f(1)=2
We have to find

Snala + f(n).

Step 1: Use the given relation to find o
Putz =0in

flz+y) = f(z) + 2° + y+ azy.

Then

fly) = fO)+2* +y+a-0-y

SO

fly)=-1+2°+y.

Thus, for every real y,

fly)=2y"+y—1.

Now use f(1) =2:

fH)=21)2+1-1=2.

This is already satisfied, so now we must use the original equation to determine c.
Substitute

fle+y) =2(z+y)?+ (z+y) -1

and

f(z)=2z>+2~1

into the given equation:

20z +y)?2+ (z+y) —1=222+2 - 1+2y° +y+ azxy.
Expand the left side:

222 + 4oy + 2% +x+y — 1.

Right side is:

222+ — 1+ 2y* + y + azxy.



Comparing both sides,
dxy = azy.
Hence,

a=4.
Step 2: Find f(n)forn =1to 5

Since

fln)=2n*+n~1,

we get:

fH)=21)2+1-1=2
f(2)=2(2)24+2-1=8+2~-1=9
f(3)=2(3)2+3-1=184+3—-1=20

2(4)2+4—-1=32+4-1=35

)

—~
i

N—
I

f(5) =2(5)2+5~1=50+5—1="54

Step 3: Compute the required sum

We need

Sona(a+ f(n).
Since o =4,
a+f(l)=44+2=6
a+ f(2)=4+9=13
a+ f(3)=4+20=24
a+ f(4) =4+ 35=39
a+ f(5) =4+54 =58
Therefore,

6 + 13 + 24 + 39 + 58 = 140.

So the required value is
140 |.

Hence, the correct option is B.

Question12



For the function f: [1,00) = [1, 00) defined by f(z) = (z — 1)* + 1,
among the two statements:

(I) The set S = {z € [1,00) : f(z) = f '(z)} contains exactly two
elements, and

(ID Theset S = {z € [1,00) : f(z) = f'(z+ 1)} is an empty set,
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Options:
A.

only (I) is TRUE

B.

only (II) is TRUE

C.

both (I) and (I1) are TRUE

D.
neither (I) nor (IT) is TRUE

Answer: A

Solution:

For

7il100) = [1,00), (&) = (z = 1)+ 1,

we first find the inverse function.

Since for z > 1, the function (z — 1)* + 1 is strictly increasing, f is one-one and onto from [1, 00) to [1,00).
Let

y=(z - 1*+1.

Then

y—1=(z - 1%L

Since = > 1, we take the positive fourth root:



r—1=(y—1)V4,
Hence

Fly) =1+ -1
So

f i) =14 (z— 1)V

Now check the two statements one by one.

Statement (I)

We need to solve

That is,
(z—1D*4+1=1+(z—1)V4
So

(z —1)* = (z— 1)
Put

t=x—1 wheret>0.
Then the equation becomes
t4 = ¢/,

Now solve:

th—t/t =o.

This gives

$1/4 (t15/4 _ 1) —0.
Hence

t=0 or t¥*=1.
Since ¢ > 0, from ¢t15/4 = 1 we get
t=1.

Therefore
z—1=0=x=1,

or

zT—1=1=z=2.

So the set

S={zc1,00): f(z)=f Yz)}



contains exactly two elements:
S ={1,2}.

Thus, Statement (I) is TRUE.

Statement (1I)

We need to solve

flz) = f 1 (z+1).

M _ 1+ 24,

Fl+1) =1+ ((x+1) - 1)
So the equation becomes
(z~1)*+1=1+2z"4

Hence

(x — 1)+ =24

Again put

t =%, t>1sincez > 1.
Then

r = th

So the equation becomes

(tt— 1)t =1t

Instead of solving this directly, test simple values.
Forz = 1:

f)=00-1)+1=1,

and

FAA+D =f1@2) =1+ (2= =2

So x = 1 is not a solution.

Forz = 2:

f2)=(2-1)t+1=2,

and

24 1) =F13) =1+ @-1)V4=1+2V4+£2,



So z = 2 is not a solution.

Now define

g(z) = (z — 1)* = z1/4, z > 1.

We need to check whether g(z) = 0 has any solution.
Observe:

g(1)=0-1=-1<0,

and

g(2)=1-2Y* <0,

while

g(3) =16 —3Y4 > 0.

Since g is continuous, there is at least one root in (2, 3).
So the set

S ={z€100): flz) = f Lz + 1)}

is not empty.

Thus, Statement (II) is FALSE.

Therefore, the correct option is

|Option Az only (I) is TRUE|

Question13

Let [ * | denote the greatest integer function. If the domain of the

function f(z) = sin ™! (%M) is [a, B), then o + (3% is equal to:
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Options:
A.

2



10

D.
13

Answer:-B

Solution:

For the function

fl@) = sin~t (),

1

the expression inside sin™~ must lie between —1 and 1.

So, we need

z+[z]
3

-1< <1
Multiplying throughout by 3,
—3<z+[z]<3

Now let

[z] =n

Then by definition of greatest integer function,
n<zr<n+1

and so

z+lzl=xz+n

Hence the condition becomes
3 <z+n<3

Butsince x € [n,n +1), let us check possible integer values of n.

Casel:n =2
Then

z e [-2,-1)

and
z+z]=2—2

Since z € [-2,—1),



r—2¢€[—-4,-3)
This does not satisfy —3 < @ + [z] exceptatz = —1, but —1 ¢ [—2, —1).

So no value from this interval is allowed.

Case2:n = -1
Then

z €[-1,0)

and
z+lz]=2-1
So

z—1€[-2 -1)
This lies completely within [—3, 3].

Hence all z € [—1, 0) are allowed.

Case3:n =0

Then

z € [0,1)

and

z+[z]=2

So

zr€10,1)

This also lies within [—3, 3.

Hence all z € [0, 1) are allowed.

Case4:n =1

Then

z € [1,2)

and

z+[z]=x241

So

z+1¢€(2,3)

This lies within [—3, 3].

Hence all ¢ € [1,2) are allowed.



CaseS:n =2

Then

z € (2,3)

and

z+z]=x+2

So

z+2¢€[4,5)

This exceeds 3, so no value is allowed.

Now let us also check the boundary points:
3 .
e Atz = =3 actually [z] = —2, so this does not help.

¢ Better to solve more carefully near the ends.
We want the full set of « satisfying
-3<z+[z] <3
Letz € [n,n + 1), so [z] =n.
Then
—3<z+n<3
which gives
—3-n<Lzz<3—n
Together with n < z < n + 1, we need intersection of
[n,n+1)N[=3—mn, 3 —n
Now check relevant integers:
Forn = -2
z € [-2,—-1)N[-1,5] = {-1}

but —1 is not included in [—2, —1), so no solution.

Forn = —1
z€[~1,0)N[-2,4] = [-1,0)
Forn =0

z € [0,1)N[-3,3]=[0,1)
Forn=1

z€[1,2)N[-4,2]=11,2)



Forn =2
z€2,3)N[-51 =9
Thus domain is

[~1,0)U[0,1) U[1,2) = [~1,2)

Therefore,
a?+ 42 =(-1)2+22=1+4=5
Hence the correct answer is

So, Option B is correct.

Question14

Let f : R — R be defined as f(z) = 252;—3;? Then f is :
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Options:

A.

both one-one and onto
B.

one-one but not onto

C.

onto but not one-one

D.

neither one-one nor onto

Answer: D



Solution:
To determine the nature of the given function, let us carefully analyze it for both the one-one (injective) and
onto (surjective) properties. The function is given by:

2_ :t
f(2) = 233;2+3$+32

where the domain is the set of real numbers R and the codomain is also R.
Checking if the function is one-one

A function f : R — R is said to be one-one if every element in the domain has a distinct image in the
codomain. That is, if f(z,) = f(z3), then we must have z; = @».

Let us check if we can find two different real values of z that give the same value for f(x). Let us set f(z) =1
and solve for x:

2223242 _ 1
3r2+x+3

Cross-multiplying, we obtain:

222 ~ 3z +2 =32+ +3

Bringing all terms to one side, we get:

2 +4x4+1=0

Using the quadratic formula to find the roots:

4416 4)D) _ _4+vVID
. — 4:!:2 12 _ —2i\/§

Tr =

Since we found two distinct real values, 1 = —2 + /3 and 3 = —2 — /3, such that f(z1) = f(z2) = 1, the
function is not one-one.

Checking if the function is onto

A function is onto if its range is equal to its codomain. Here, the codomain is R.. To find the range, let us set

f(z) = y:

. 2a®=3z+2
Y 3z2+z+3

Cross-multiplying gives us:

y(3z? +x +3) = 222 — 3z + 2

3yz? + yz + 3y =222 — 3z + 2

Grouping the terms by the powers of x, we form a quadratic equation in x:
(By—2)z2 +(y+3)z+ (3y—2) =0

Since z is a real number, the discriminant (D) of this quadratic equation must be greater than or equal to zero (
D > 0).

D= (y+3)-4(3y—2)(3y—2) >0

(y+3)*—4(3y=2)>>0



This is in the form of a? — % > 0, which can be factored as (a = b)(a +b) > 0. Here, a =y + 3-and
b=2(3y—2)=6y—4

[(y+3) — (6y —4)][(y +3) + (6y — 4)] > 0

(=5y+7)(Ty—1) = 0

To solve this inequality, we can multiply by —1 (which reverses the inequality sign):
By =7)(Ty=1) <0

1

The critical points are y = < and y = % Based on the inequality, y must lie between these two values:

L z
7 SY< %
This means the range of the function is the closed interval [%, %] .

Because the range is a small subset of the real numbers and not equal to the entire codomain R, the function is
not onto.

Conclusion:
Since f(z) is neither one-one nor onto, the correct statement is given by Option D.

Option D

Questionl5

If the domain of the function

f(z) = \/log(o.ﬁ)(| 22 ‘) is (—oo,a] U {b} U [c,d) U (e;00), then the
valueofa + b+ c+d+eis .
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Answer: 4

Solution:

For domain log, 4 l‘iggj ‘ ol

25 <1 & xzAS L. (1)

—1<B2 <



2x—5 +1ZO

z2—4

2
z°+2z—9
x2—4 >0

(z+1)*-10 >0

(z=2)(z+2) =

+ — + — +

& ] | | ] S
-~ T T ra

Sodio 2 2 —1+y10

z € (—oo, 1 yI0lU(-2,2) U [—1 /10, oo) ..... 2)

22 —2z+1 >0

r2—-4

(z—1)°
(z—2)(z+2) >0

z € (—00,—2)U(2,00)U{l}  ..... (3)
(1)n(2) N (3)
2 € (—o0,—1= V10| U{1}U[-1+ V10,5 ) U (},)

at+tb+ect+d+e=-2+1+5=4

Question16
Let A = {1,2,3,4,5,6}. The number of one-one functions f : A — A
such that f(1) > 3, f(3) < 4 and f(2) + f(3) = 5, is .

JEE Main 2026 (Online) Sth April Morning Shift

Answer: 72
Solution:

We need the number of one-one functions f : A — A, where

A=1{1,2,3,4,5,6}



and the conditions are:
Lf1)=3
2.(3) <4
3.f(2)+ f(3) =5
Since f is one-one and domain and codomain are the same finite set, such a function is a permutation of A.
Now let us count carefully.
From
f@2)+ f(3)=5
and since values are from A = {1, 2, 3,4, 5, 6}, the possible pairs are:
(£(2), 7(3)) = (1,4),(2,3),(3,2), (4,1)
Also f(3) <4, which is already satisfied by all these cases.
Now we use the condition that f is one-one, so all function values must be distinct.
We also have:
f(1) >3 = f(1) € {3,4,5,6}

But f(1) must be different from both f(2) and f(3).

Case 1: ((2), £3)) = (1,4)

Then f(1) € {3,4, 5,6}, but it cannot be 4 because function is one-one.
So,

F(1) € {3,5,6}

Number of choices for £(1)=3.

After fixing f(1), f(2), f(3), the remaining 3 elements of the domain can be mapped to the remaining 3
elements of the codomain in

3=6
ways.

So total in this case:

3x6=18

Case 2: (f(2), f(3)) =(2,3)

Then f(1) € {3,4, 5,6}, but it cannot be 3.
So,

f(1) € {4,5,6}

Number of choices for f(1) = 3.



Remaining mappings can be done in
3'=6

ways.

Total in this case:

3 x6=18

Case 3: (f(2), f(3)) = (3,2)

Then f(1) € {3,4, 5,6}, but it cannot be 3.
So again number of choices for f(1) = 3.
Remaining mappings:

3'=6

Total:

3x6=18

Case 4: (f(2),£(3)) = (4,1)

Then f(1) € {3,4,5, 6}, but it cannot be 4.
So number of choices for f(1) = 3.
Remaining mappings:

3'=6

Total:

3x6=18

Total number of functions

18 + 18+ 18 + 18 =72

Hence, the required number of one-one functions is

Questionl7

Let f be a polynomial function such that

log,(f(z)) = (logy (2+ 5+ +...... 00) )~ logs (1 +

10
and f(6) = 37. Then ) _ f(n)is equal to .
n=1

f(z)
f(1/z)

),:13>0



JEE Main 2026 (Online) 8th April Evening Shift

Answer: 395
Solution:

Statement of Work :
1. 1. f(x) is a polynomial function

2. 2. A logarithmic equation involving function
filogy[f(z) = [logy(2+2 +2 +..... o0)] - logs {1 + fﬂ(%)L}],w > 0and f(6) = 37

10
3.3. To evaluate the sum : Y f(n)

n=1

logy[f(z)] = {logQ <2+§+%+....oo>] : I:log?,{l-i- fg)) H
f(x)
log; .
* {H (%) H

{2

flz) =22+ 1., ... (¢32) < Cubic powers of z is not possible where f(6) > 216
Now let us analyze the polynomial function f(«) from preconditions set in SOW :

f@) - f(5)=(1+2%) (1+5)=1+F+22+1= (142 + (1+ ) =f@) + f () ... (iv)

x

Equation (22), (4¢) and (¢v) mathematically certify the polynomial f(z) =1+ 22 :



f(@) = 1422

10 10 10 10
Ss0=3 fm) =3 (1+n2) = 5 (1) + 3 (»?)

_ 104 (10)'(1o+1).é{(2).(1o)+1} 10+ 385 — 395

Question18

Let A ={1,2,3,4} and B = {1,4,9,16}. Then the number of many-
one functions f : A — B such that1 € f( A) is equal to :

JEE Main 2025 (Online) 22nd January Evening Shift

Options:
A. 151
B. 139
C. 163
D. 127

Answer: A

Solution:

Step 1: Total Functions with 1 € f(A)

Any function f: A — Bwhere A = {1,2,3,4}and B = {1,4,9, 16} is defined by choosing one of the four
elements of B for each element of A. Thus, the total number of functions is

4* = 256.

To count those functions where 1 appears at least once in the set f(A4), we can use the complementary counting
method: subtract the functions that never use 1. If 1 is excluded, each element of A has only 3 choices (namely,
{4,9,16}), so the number of such functions is

3+ = 81.
Thus, the number of functions such that 1 € f(A) is
256 — 81 = 175.

Step 2: Counting Many-One Functions



In this context, "many-one functions" are understood to be non-injective functions. Since an injective (one-to-
one) function from A to B must be a permutation (because both sets have 4 elements), the number of one-to-one
functions is

4! =24.

It is important to note that every injective function f: A — Bhas f(A) = B (a full permutation) which
automatically means 1 € f(A).

Thus, the number of many-one (non-injective) functions f: A — B with 1 € f(A) is found by subtracting the
one-to-one functions from the total functions that include 1:

175 — 24 = 151.

151

This detailed explanation shows that the number of many-one functions f : A — Bsuchthat1l € f(A) is
indeed 151.

Questionl9

Let f(z) = log, = and g(z) = m4_22f A —2*2. Then the domain of
fogis

JEE Main 2025 (Online) 23rd January Morning Shift

Options:
A. (0,00)
B. [1,00)
C.R

D. [0, 00)
Answer:.C

Solution:

f(z) =lnz
xt =223 4+ 322 — 22 + 2
2¢2 — 2z + 1

9(z) =
D,eR
Df S (0,00)

For Doy = g(x) >0



zt — 2% + 322 — 22 4 2
222 — 2z +1
=zt 222 +322 -2 +2>0

>0

Clearly x < 0 satisfies which are included in option (1) only.

Question20
Let f(z) = 2%31?22214132 . Then the value of

8(f(11—5)+f(12—5)+...+f(i’—g))isequalto
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Options:

A. 108

B. 92

C. 118

D. 102

Answer: C

Solution:

42* + 16
2.22% 4 16.2% + 32
C2(27 4 9)
.22 1 82% 1 16

flz) =




29 31 1
Similarly = Z )=z
imilarly = f<15>+f(15) 5
30 2 2 1
— prm— 2 = —-— = — = —
f(15> 12 22+4 8 4
1 1
:>8<29>< §+Z>

Ans. 118

Question21

The function f: (=00, o0) — (—00, 1), defined by f(z) = 3;3:2 is :
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Options:

A. One-one but not onto

B. Onto but not one-one

C. Both one-one and onto

D. Neither one-one nor onto

Answer: A
Solution:
2% _ 1
f(.'L’) - 22}( _|_ 1
2
—1—
2% +1
f'(x) = % .22 .1n2i.ealways + ve
(22x + 1)

so f(z) is T function

f(—00) =
)=1
(x) e

so function is one-one but not onto

-

(
(—1,1) # co-domain




Question22

Let f : R — R be a function defined by
f(z) = (24 3a)z? + (£2)z +b,a # 1. If
5
f(z +y) = f(z) + f(y) + 1 — Zzy, then the value of 28 21 | f(2)]is

JEE Main 2025 (Online) 28th January Morning Shift

Options:
A. 735
B. 675
C.715
D. 545

Answer: B

Solution:

@) = (3a+2)a® + <a+2>:v+b

a—1

f <;L' + %) = f(z)+ f(y) +1— %my (D)

In()Putz =y=0= £(0) =2f(0) +1= f(0) ==1

So,f(0) =0+0+b=—-1= b=—1

n(l)Puty=—z = f(0)= f(z)+ f(—z) + 1+ %mQ

2
—1:2(3a+2)w2+2b+1+7w2

2\ 2
~1= 2(3a+2)-|—7 z°+1-2

2
:>6a+4+720
5
a = ——

7

Sof(x)=—1x? - $x -1

= [f(x)| = 5 [4x* + 21x + 28|



Now, 28 337, [ £(5)| = 28(IF(1)| + [f(2)[ +.. +[£(5)])

28 55 - 675 = 675

Question23

If f(z) = \/_,x € R, then Z f (&) is equal to

JEE Main 2025 (Online) 28th January Morning Shift

Options:
A. 82
B. 81v/2
C. 41
D. &
Answer: D
Solution:
2$
[0 S P A
2042 2be 42
L2 :2””+\/§:1
27 +V2  24V22% 20 +42
Now, Y80 f(E)=f(g) +£(F) +.- - +£(5)
=f(&)+£(&)+..... +H(1-2Z)+i(1-5)
:[f(s—lz)—i—f( — 2)]+[f( )+f( 8%)}+ ..... 40 cases —|—f(%)
21/2

=(1+1+...40times ) +

181
40+ — = —
9T

21/2 4 91/2




Question24

Let f: [0, 3] — A be defined by f(z) = 2z3 — 1522 + 36z + 7 and

2025

g:[0,00) = B be defined by g(z) = _5z—5» If both the functions are
onto and S = {x € Z;x € Aor x € B}, then n(S)is equal to :
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Options:

A.

29

B.

31

C.

30

D.
36

Answer: C

Solution:

as f(z) is onto hence A is range of f(x)

f(x) = 62> — 30z + 36

now
=6(z —2)(z —3)

f(2)=16~60+72+7=35

£(3) =54 — 135+ 108 + 7 = 34
£(0) =7

hence range € [7,35] = A

also for range of g(z)

1
g(w)zl—WG[O,l)zB

s=1{0,7,8,... .. 35} hence n(s) = 30




Question25

If the domain of the function log:(18x — z? — 77) is (, B) and the
domain of the function log, (M) is (7, §), then a? + B2 + ~2

x2—-3x—4

is equal to:
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Options:
A.

186
179

195

D.
174

Answer: A

Solution:

fi(z) = logs (18m—m2—77)
18z — 22 =TT >0
2?2 — 182+ 77<0
zc(7,11)a="76=11
222 + 3x — 2
=1 p e
f(@) Og($1)<x2—3m—4>
222 + 3x — 2
vy L lApS——— ©
x >0,z 7&’:132—3:1:—4 >0
22 — 1 2
(22 - D@+2)

r> L et )

x>1x#2,



—2 —1 172 4

sz € (4,0)

Sy =4

cal 4+ 44t =49+ 121+ 16
— 186

Question26

L is (a,b), then

If the domain of the function f(x) = m + Ne=r

(1+ a)?+ b? is equal to :
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Options:

A. 29

B. 30

C.25

D. 26

Answer: D

Solution:

22, x>0
rlzl =107 2 <0

= \/aci—lm\ ,domainis z > 0, as 2z # 0
Similarly,
1 . 2
——— is defined when 3z + 10 — 2" > 0
V32 +10 — 22

=22 -3x-10<0
(x—5)(z+2)<0
=z €(=2,5)
= Domain will be (0,00) N(-2,5) = (0, 5)
=(1+4+a)?+b2=1425=26




Question27

If the domain of the function is

f(x) = log, (gf_ﬁ] +sin ! (%) is [, ), then @ + 413

equal to
Options:

A4

B.3

C.7

D.5

Answer: A

Solution:

2x—3
4z+5 >0

I
INTS)
N

_1_3:1:+4_1
2—x
3m+4<1
2—x =
= 3m+4—1§0
2—x
3 4 —2
N T+ —|—:1:ZO
r— 2
4 2
L ZEFLgy
r—2



2—x

3:v+4+1>0

2—x

3r+4+2—=x J
2—zx N

2¢ + 6 <0

r—2 =

Taking intersection of (i), (ii) and (iii)

5
_3. ==

5
a = _3a6 S _Z
o’ +4p =14
Question28

If the domain of the function f(z) = log, (1 — log, (m2 — 9z + 18)) is
(a, B) U (¥, 0), then o + 5+ v+ o is equal to

JEE Main 2025 (Online) 3rd April Evening Shift

Options:
A. 17
B. 15
C. 16
D. 18

Answer: D

Solution:



l—log4(x2—9m+18) >0
log, (z° — 9z + 18) < 1

z? — 9z +18 < 4
¥~ 9z +14 <0

x € (2,7)

z? =9z + 18 > 0

z € (—00,3) U(6,00)

z € (2,3) U(6,7)
a+B+y+0=18

Question29

Let f be a function such that f(z) + 3f (2*) = 4z,z # 0. Then
f(3) + f(8) is equal to

JEE Main 2025 (Online) 3rd April Evening Shift

Options:
A. 13
B. 11
C. 10
D. 12

Answer: B

Solution:

f(m)+3f(2$—4) Zdpm 40 (1)



24
replace z by —
x

()82

3 x(2)—(1)

Question30

Let f,g: (1,00) = R be defined as f(z) = 2% and g(z) = 222, 1f
1

the range of the function fog: [2,4] — Ris [c, (], then = is equal to

JEE Main 2025 (Online) 4th April Morning Shift

Options:
A. 56
B.2
C.29

D. 68

Answer;: A

Solution:

—

o(2) = 4, 9(8) = 22

3
f is decreasing in (?0 >



Question31

Let the domains of the functions

f(z) = log,logslog; (8 — log, (z* + 4z + 5)) and

g(z) = sin* (@%%O) be (a, 8) and [v, §], respectively. Then
a? + B2 +~2% 4 6%is equal to :

JEE Main 2025 (Online) 4th April Evening Shift

Options:
A. 15
B. 13
C. 16
D. 14

Answer: A
Solution:

f(z)=1log, (10g3 (log; (8 — log, (w2 + 4z + 5)))
log; (log; (8 — log, (z* + 4z +5))) > 0

log, (8 — log, (:1:2 + 4x + 5)) >1

8 — log, (m2—|—4m+5) >

— log, (ac2 + 4x + 5) > —1



log, (a:2—|—4w+5) <1
e+ 4z +5 <2

2’ +4r+3<0
=(z+3)(z+1) <0 ...(1)
log, (8—log2 (w2+4m+5)) >0
8—log2(w2+4m+5) >1
log, (z° + 4z +5) <9
z?+ 4z +5<2°

x4+ 4z 4+ 5 < 512

=a? 4 4z ~ 507 <0

=z =—-4++16 1 2028

—4+ /2044
x:% ..... )

LS C)

2’ +4x+5>0
D >0
rE€R
Also, 8 — log, (:1:2+43:—|—5) >0
log, (:r2—|—4a:—|-5) <8
2?2 + 4z +5 < 256
= 22 +4z — 251 < 0
= 2 = —4++/16 + 1004

_ —4++/1020

2

( (—4+\/M>>< (—4—#1020))
= |lz— — T — o 5 <0
.. Intersection of (1), (2) and (3)

J f P N S N . T §
T L |vuulr T

—4.7p73 —4euzo -3 =1 4+,i020  —a- 7074
7 z 7 3
sore(—3,-1)
T+ 1
1< + 10 N4
r—2 =

=z € [-2,-1]

a B A = (=3) + (-1)P 4 (-2) P+ (1)
=9+144+1

=15




Question32

If the range of the function f(x) = ﬁz—;w r #1,2,is

(—00,a] U [B,00), then o + 57 is equal to :

JEE Main 2025 (Online) 7th April Evening Shift

Options:
A.

188
192

190
D.
194

Answer: D

Solution:

5—x
x2~ 3z + 2
yr2 = 3zy+2y+ax~-5=0
y22 + (=3y+1z+ (2y—5) =0

y:

Case ] : If y = 0 (Accepted)
=xTr=25

Casell:Ify# 0



D>0

(—3y+1)* ~4(y)(2y —5) > 0
99% + 1 — 6y — 8y> +20y >0

¥ +14y+1>0
(y+7)*—48>0

ly+7)>4v3
=y+7>4V30ry+7.<-4V3
=y>4/3-Tory<—4V3 -7

From Case [ and Case 11
y € (—00, —4v/3 — T U[4V3 17, 00)
Soa=—-4v3-17
B=4v3 -7
Sa?+ b2 = (—4V3 - 1)+ (4V3 —17)?

— 2(48 + 49)
=194

Question33

Let the domain of the function f(z) = cos™* (322 ) be [a, (] and the
domain of g(x) = log, (2 — 6log,,(2x + 5)) be (7, ).

Then |7(a + B) 4+ 4(y + 8)] is equal to

JEE Main 2025 (Online) 8th April Evening Shift

Answer: 96

Solution:

£(2) = cos1 <4m +5 )

3x—7



4x +5
=-1< <1
- (31:—7) -

4z + 5 S g

e =7 /) —

4 +54+ 3z —7 0\
3z —7 N
Tz — 2 <5

=
3z —T7 "~

(-0 3] f5)

4 + 5 z+12
<1
e T

.. Domain of f(x) is

[-12,2]a=-12,8=2

g(z) = log, (2 — 6logy; (22 + 5))
Domain
2 —6logy; (22 +5) >0

= 6log,;(2x +5) < 2
= logy(2x +5) < 3
= 2x+5<3

= x< -1

&2:1:+5>0:>a:>—%

Domainisx € (—%, —1)

3|~ —(5



)
Y 9

2 )
|7(a+5)+4(7+5)|:‘7(—12+7+4(—§—1>‘
| — 82 — 14| = 96

Question34

The function f : N— {1} — N ; defined by f(n) = the highest prime
factor of n, is :

[27-Jan-2024 Shift 1]

Options:
A.

both one-one and onto

B.

one-one only

C.

onto only

D.

neither one-one nor onto
Answer: D

Solution:



f:N-{1} =N
fin) = The highest prime factor of n.
f(2)y=2
f(4) =2
= many one
4 is not image of any element
= into
Hence many one and into

Meither one-one nor onto.

Question35

[ — R be defined as f(x) = f'c—+3 and g(x) = 1 Then the domain of the function

L2 2x+1 2x+5

[27-Jan-2024 Shift 2]

Answer: A



Solution:

2x+3
2x

fix) = IEE
| +1 . 5
glx) = 557

Domain of f{g(x))

_ 2g(x)+3

et = 20
.3 x+1 , 1
XFx— = =— =
2 Jx+35 2
xeER- { %} and x e R

~ Domain will be R — {— }

b3 | L

Question36

Consider the function f : [1/2,1] — R defined by f(x) = 4\2x 3 3¥2x 1.
Consider the statements

(I) The curve y = f(x) intersects the x-axis exactly at one point
(IT) The curve y = f(X) intersects the x-axis at x = cos w/12
Then

[29-Jan-2024 Shift 1]
Options:

A.

Only (II) is correct

B.

Both (I) and (II) are incorrect

C.



Only (I) is correct

D.
Both (I) and (II) are correct

Answer: D
Solution:

fx) = 12V2x* —3V2 = 0 for [ % 1]

f[%]{ﬂ

fll)=0=(A)is correct.
fG)=V2(x’ —30)-1=0
Let cosa=x,

T

T
cos3a=cos - = a=
4 12

(4) is correct.

Question37

2+2y —1<x<=0
If f(x)=
4 1-% o0<x<3

3

-x —3<x=0

x 0=x<1

then range of (fog(x)) is

[29-Jan-2024 Shift 1]
Options:
A.

(0, 1]



[0, 3)

[0, 1]
D.
[0, D)

Answer: C

Solution:

[ 2+2g(x), —-1=glx)=0.._...(1)

7letn = l 1—%= D=eg)=3 . (2

By(1)xed
And by (2)x € [-3. 0] and x € [0, 1]

F 9 1‘__“:‘{}
(-3,3)

(1.1)

'y

53 h y=fg(x))

3 O 1

Range of /(g(x)) is [0. 1]

Question38

Let f(x) = 2* - x2, x €R. If m and n are respectively the number of
points at which the curves y = f(x) and y = {'(x) intersects the x-axis,
then the value of m + n is

[29-Jan-2024 Shift 1]



Answer:'5

Solution:

F)=212-2¢=0

Pin2=2x

=>m+n=>3

Question39

If the domain of the function f(x) = cos! (2 - |x]/4) + (log.(3 —x))
Lis |—a, B) — {y}, then a + P + v is equal to :

[30-Jan-2024 Shift 1]
Options:

A.

12

B.



8

Answer:-C

Solution:
—15‘2;|1[‘51

4
ﬁ‘ﬁﬂ‘gl
4

—4=2—|x|=4
—6=<—|x|=2

—2<|x|=6

| x| =6

From (1). (2) and (3)

> xE[-6.3)— {2}

Question40



LetA={1, 2, 3,....7} and let P(1) denote the power set of A. If the
number of functions f : A — P(A) such thata € f(a), V a €
A is mn,m and n€EN and m is least, then m + n is equal to

[30-Jan-2024 Shift 1]

Answer: 44
Solution:

f:4— P4)

a € f(a)

That means 'a’ will connect with subset which contain element ' a .
Total options for 1 will be 26 (Because 2% subsets contains 1)
Similarly, for every other element

Hence, total is 2° = 25 » 2% % 285 28 % 28 28 = 2*2

Ans. 2+42 =44

Questiond1

( 2x+3 ) —cos_-'[' 2x—1 ]

If the domain of the function f(x) = log, | 4 +x -3 L2 Vs (a, B

then the value of 5§ — 4a is equal to

[30-Jan-2024 Shift 2]
Options:

A.

10

B.

12



11

D.

9
Answer: B
Solution:
X3 -0 and —1= 21y
4x"+x—3 x+2
2x+3 =0 3x—lgﬂ&x;3£[]
(x—3)x+1) x+2 x+2
-t -+
32 3/4
-1
(—0.~2)U ?x_} (D
(—2.3] ... -(2)
-1 -
[?3].....(3} WNE@NE)
3
(33
= E =
o= 4,8 3

3—4a=15-3=12

Question42

X

Letf: R — Rbe a function defined f(x) = (I +9"" and g(x) =

V2v5

f(f(f(f(x)))) then 18 | xg(x)dx

[30-Jan-2024 Shift 2]



Options:

A.
33
B.
36
C.
42
D.
39
Answer: D
Solution:
f) = ﬁ
I
_f o _asht oy
f —_ = =
of(x) a+ f(x)J')l"'* IR a+ li')l"'*
(1_ 1—x4]
_ X
JEEEEN) RN
18 +T _ X dx
0 (1+4H
Let 1+4x* =1

16x° dx = 4¢° dt

I
[ bt | WD
—
|
—
-



Question43

If f(x)= zzii,x_i % and (fof) (x) = g(x), where g: R — { % } —R- { % } , then (gogog) ( 4) is equal to
[31-Jan-2024 Shift 1]
Options:
A.
19
20
B.
19/20
C.
-4
D.
4
Answer: D
Solution:
4x+3
0= 6=
( 4x+3 ) +3
)= — x4 _ M
( 4x+3 ) 4 34
ox—4.

g()=x - gle(g@)) =4



Questiond4

If the function f ; (=0, —1] — (a, b] defined by f(x)= ¢~~~ is one-
one and onto, then the distance of the point

P(2b + 4, a+ 2) from the line x + e_3y =4is:

[31-Jan-2024 Shift 2]

Options:

A.

2\f1+e6

B.

4\/1+e6

C.

3V1+e6

D

\/lJreEr

Answer: A

Solution:



) = Ef—Bx—l
fr{x) _ €x3—3x—1 _ (3x2 _3)
= T EL 3 — D+ 1)
For f(x) > 0
~{(x) is increasing function
ra=e  =0=f(—=)
b= E—l—3—1 _ EE =f(—1)
P(2b+4,a+2)

~ PQe +4,2)

d

l+e

Questiond45

Letf:R— Rand g: R — R be defined as

logx , x>0
fo=1
e’ , x<0
and
x , x=0
g0={ .
e , x<0

Then, gof :R — Ris:



[1-Feb-2024 Shift
Options:

A.

one-one but not onto

B.

neither one-one nor onto

C.

onto but not one-one

D.

both one-one and onto

Answer: B

Solution:

fx = B .

B)= 1 oo
e (—=,0]

g(f(x)) = 55 (0,1) -
Inx [l.<)

1

\m 1)

1]

([ f(x) f(x)=0

!

L

-~

Graph of g(f(x))

g(f(x))= Many one into

(1,0)




Question46

Vi 25
If the domain of the function f(x) = “-)
then o + |33 is equal to :

—logm{.\rl—l\‘— 15)is (=, a)U[f, =),

[1-Feb-2024 Shift 2]
Options:
A.

140

175

150
D.
125

Answer: C

Solution:

2— 3
S = Vx 2‘-’ +log,,(x"+ 2x — 15)

Domain :x —25=0=x€ (=0, —5]U[5. =)
A-X20=>x#{-2.2)
CH+2u—15>0=(x+5)(x—3)>0
= x € (=0, —5)U (3. =)

2 X € (—.—5)U[5, =)
a=—5.=5

wot+ =150




Question47

LetA={1,2,3,4,...,10} and B= {0, 1, 2, 3, 4}. The number of
elements in the relation R = {(a, b) € AX A: 2(a— b)2 +3(a—b) EB}is

[6-Apr-2023 shift 1]

Answer: 18

Solution:

A={1,2,3,.....10}

B=1{0,1,2,3,4}
R={(a,b)EAXA:2>a—b)’+3(a—b)yeB!
Now 2(a=b)*+3(a—b)=(a—b)2(a—b)+3)
=>a=bor a-b=-2

When a=b = 10 order pairs

When a—b=-2= 8 order pairs

Total =18

Question48

Let A=1{0,34,6,7,8,9,10} and R be the relation defined on A such
that R = {x, y) E A X A : x—y is odd positive integer or x—y =2 }. The
minimum number of elements that must be aadded to the relation R,

so that it is a symmetric relation, is equal to
[8-Apr-2023 shift 1]

Answer: 19

Solution:

A=1{0,3,4,6,7,8,9,10} 3,7,9— odd
R={x-y= odd + veor x—y=2} 0,4,6,8,10 > even



3 5 _
C,-7C =15%(6,4), (8, 06),(10,8),(9,7)

Min ™ ordered pairs to be added must be
:15+4=19

Question49

LetA={1,2,3,4,5, 6,7}. Then the relation
R={(x,y) EAXA :x+y=T7}Is
[8-Apr-2023 shift 2]

Options:

A. Symmetric but neither reflexive nor transitive
B. Transitive but neither symmetric nor reflexive
C. An equivalence relation

D. Reflexive but neither symmetric nor transitive

Answer: A

Solution:

R=4(1,6), (2, 5),3,4), (4, 3), (5, 2), (6, 1)}

Questions0

Let A={2,3,4} and B= {8, 9, 12}. Then the number of elements in
the relation R = {((a,, b,), (a,, b,)) € (AX. B, AxB): a divides b, and

a, divides b_ } is
[10-Apr-2023 shift 2]
Options:

A. 18

B. 24

C. 12



D. 36

Answer: D

Solution:

a, divides b2
Each elements has 2 choices
=23x2=6
a, divides b,
Each elements has 2 choices
=2>3x2=6
Total =6%x6=236

Questions1

LetA={1,3,4,6,9} and B = {2, 4, 5, 8, 10}. Let R be a relation
defined on A X B such that R = {((a;, b)), (a,, b,..)): a, <b, and

b, <a,}. Then the number of elements in the set R is
[11-Apr-2023 shift 2]

Options:
A. 52
B. 160
C.26
D. 180

Answer: B

Solution:



Leta =1= 5 choices of b,

a, =3 = 4 choices of b,

a, =4 = 4 choices of b,

a, = 6 > 2 choices of b,

a; =9 = 1 choices of b,
For(a;, b,)16 ways .

Similarly, b, =2'= 4 choices of a,
b, =4 = 3 choices of a,

b, =5 = 2 choices of a,

b, =8 = 1 choices of a,
Required elements in R =160

Question52

The number of the relations, on the set {1, 2, 3} containing (1, 2) and
(2, 3), which are reflexive and transitive but not symmetric, is

[12-Apr-2023 shift 1]
Answer: 3

Solution:

A=1{1,2,3}

For Reflexive (1, 1)(2,2),(3,3) ER

For transitive : (1,2)and (2,3) eR=(1,3) eR
Not symmetric : (2, 1) and (3,2) € R

R, =1{1,1),(2,2),3,3),(1,2),(2,3), (1, 3);

R, =1{(1, 1),(2,2),3,3),(1,2),(2,3), (1,32, D}

Ry=4(1.1), (2, 2),3,3).(1,2), (2, 3), (1,3)2, D}

Questions3

LetA={-4,-3,-2,0,1,3,4and R={(a,b)EAXA:b= |a]|.or
2=a+1 } be a relation on A. Then the minimum number of elements,
that must be added to the relation R so that it becomes reflexive and



symmetric, is
[13-Apr-2023 shift 2]

Answer: 7

Solution:

R = [(_45 4)3 (_35 3)7 (37 _2)a (Oa 1)3 (Os O)a (11 1):

4, 4), (3,3);

For reflexive, add = (-2, -2), (-4, —4), (-3, -3)
For symmetric, add = (4, —4), (3, —3), (-2, 3), (1, 0)

Question54

Let A=1{1, 2, 3,4} and R be a relation on the set A x A defined by
R={((a,b, (¢c;d):2a+3b=4c+5d}. Then the number of elements
in R is

[15-Apr-2023 shift 1]

Answer: 6

Solution:

A={1,2,3,4}

R={(a, b), (¢, d)}
2a+3b=4c+5d=o0 let
2a=1{2,4,6,8} 4c=1{4,8,12, 16}
3b=143,6,9,12} 5d={5,10, 15,20}

5-8 11 14 9 14 19 24

7 10 13 16 13 18...
2a+3b= 4c+5d

9 12 15 18 17 22....

1T 14 17 20 21 26....

Possible value of =9, 13, 14, 14,17, 18
Pairs of {(a, b),(c,d)} =6



Questions5

1
X X

[6-Apr-2023 shift 1]

Let 5f (x) + 4f ( ) = 143, x> 0. Then 18{f (x) dx is equal to :

Options:

A. 10log 2 -6
B. 10log 2+6
C. 5log2~3
D. Slog 2 +3

Answer: A

Solution:

ol el

5f(x)+4f( l)
X
]
X — =
X

+3...(1)

5f(%)+4f(x)=x+3...(2)
(1)x5—(2) x4

> fE)= 2 — 3+ 4
9% 9" '3
5

2
=>18[f(x)dx=18(
1
~10In2-6

4.3 1
n2— <3 _)
9" c T g 3" 3

9 2

Question56

Let A={x€E€R:[x+3]+[x+4] <3},
x—3

B= { XxXER: 3"( i %) <3 } , where [t] denotes greatest

integer function. Then,
[6-Apr-2023 shift 1]



Options:
A.AcCB,A#B
B.ANB=9¢
C.A=B
D.BcC,A#B
Answer: C

Solution:

A={x€eR:[x+3]+[x+4] <3}
2[x]+7<3
2[x]<—4
[x]<=2=>x<-1...(A)

x—3

X i 3 —3x
B={x€eR:3 ( —) <3 }
{ rgl 10*

© x—3
3)(( Z i) <3*3x
=1 10*

=2>6-2x<3-5x
=3 <-3x

1 \x

— =1...(B
> ) <=1 (B)
A=B

Questions7

Let the sets A and B denote the domain and range respectively of the

function f (x) = M%X, where [x] denotes the smallest integer greater

than or equal to x. Then among the statements :
(S1): AN'B=(1,©0)—N and

(S2) : AUB=(1,x)

[6-Apr-2023 shift 2]

Options:



A. only (S1)is true
B. neither (S1) nor (S2) is true
C. only (S2) is true
D. both(S1) and (S2) are true

Answer: A

Solution:

1
V[x]—x
If x € 1[x] =[x] (greatest integer function)
If x g I[x]=[x]+1

f(x)=

= f(x) = 1

N x €l does not exist
> f (X) 1

T - {x} o1

= domain of f(x)=R-1

Now, f(x)= T —l{x} ,XE1

=>x<{x}<1
=0<IV—(x} <1
1

\/1—{X}
= Range(1, )
=>A=R~=1I
B = (1)

So, ANB=(1,0)—N
A UB # (1, ©)

= S1 isonly correct.

= > 1

Questions8

Letf,g : N—{1} — N be functions defined by f (a) = a, where a is the
maximum of the powers of those primes p such that p” divides a, and



g(a) =a+1, for all a € N — {1}. Then, the function f +g is
[27-Jul-2022-Shift-1]

Options:

A. one-one but not onto

B. onto but not one-one

C. both one-one and onto
D. neither one-one nor onto

Answer: D

Solution:

f,g:N — {1} - N defined as

f(a) = o, where o is the maximum power of those primes p such that p“ divides a.
ga)=a+l

Now,

f2)=1, g2)=3 = (f+g)2)=4

f3)=1, gB3)=4 = (f+gB)=5

f(4)=2, gd)=5=>(f+g)4)=7

f5) =1, g5)=6=>(f+g)(5) =7

()= +2)4)

~f + g is not one-one

Now, ."fmin =1, &rmin 3

So, there does not exist any x e N — {1} such that (f + g)(x)=1, 2,3
~f + g is not onto

Question59

2 — 2 .
If domain of the function loge( —6"2; > XIH ) +cos ! ( R 3X3X5+4 ) is

(0, B) U (v, 8], then, 18(a” + B> +y* + &%) is equal to
[8-Apr-2023 shift 2]

Answer: 20

Solution:



2
6x +5x+1 >0
2x—1
(Bx+1)(2x+1) >0
2x—1

X €

W W

,oo)...(B)

514

4]l
(C)

X <

Wl " !

C

1 -1
AﬂBﬂCE( 'y —)
2° 3

So 18(a*+p*+y* +8) =1
=18+2=20

Question60

Let R={a,b,c,d, e} and S = {1, 2, 3, 4}. Total number of onto
functions f : R — S such that f(a) # 1, is equal to
[8-Apr-2023 shift 2]

Answer: 180

Solution:

Total onto function

L5
13[ % L4=240

Now when f(a) =1

4+ 152 x | X3 = 24436 = 60.

so required ' =240—60 = 180

Question61



If the domain of the function f(x) = sec ! ( A ) is [a, P)U(y, 0], then

S5x+3
|3a.+ 10(B + v) + 219] is equal to
[10-Apr-2023 shift 2]

Answer: 24

Solution:

2x

f(x)= sec | 3

5x+3

> +
5X+3 l:>‘2x‘ ‘SX 3‘

(2x)° - (5x +3)*>0
(7x +3)(~3x—3) >0

<1 } >
- _3
=
30003 2

30+ 10(B+7) +215 =3

-6 -3
-3+ — )+ = =—
310(5) (7)21 24

Question62

1
P = 3[x]~ 10
the greatest integer less than or equal to x )
[11-Apr-2023 shift 2]

The domain of the function f (x) = is (where [x] denotes

Options:

A. (-0, —=3] U [6, )



B. (o0, —2) U (5, %)
C. (~o0, —3]U (5, )
D. (—0, =2) U [6, %)
Answer: D
Solution:

\ 1
{IxP = 3[x]- 10
[x]* - 3[x]—10>0
([x]+2)([x]=5)>0
+ _ o

F(x)

A

<

[
-

[x]<—2 or [x]>5
[x]<—-3 or [x]>6
x<—-2 o0 x>6

X E (—o0, —2) U [6, )

Question63

LetA={1,2,3,4,5} and B={1,2, 3, 4,5, 6}. Then the number of
functions f : A — B satisfying f (1) +f(2) = f(4) — 1 is equal to

[11-Apr-2023 shift 2]

Answer: 360

Solution:

f()+f2)+1=f4)<6

f()+f2)<5

Case (i) f(h)=1=>1(2)=1, 2, 3,4 = 4 mappings
Case (i) f(1)=2 = f(2)=1, 2,3 = 3 mappings
Case (iii) f(1)=3 = f(2) = 1, 2 = 2 mappings
Case (iv) f(1)4 = f(2) = 1 = 1 mapping



f(5)&f(6) both have 6 mappings each
Number of functions = (4 +3+2+1)x6x6=2360

Question64

Let D be the domain of the function f (x) = sin =" (10g3x( A ) ) If

the range of the function g : D — R defined by g(x) = x — [x], ([x] is the
5

greatest integer function ), is (a, ), then ol + 5 is equal to
[12-Apr-2023 shift 1]

Options:

A. 46

B. 135

C. 136

D. 45

Answer: B

Solution:

6 +2log,x

—5x

>0&x>0&x;&%

. @ 1
this gives x € (0, ﬁ)"'(l)

6 +2log3x) <1
—5x -
+
@\ 6 210g3xS 1
=5x 3x

| |

1557+ 6+ 2logx 20 6 +2logyx+ 220

1 23
X € (o, ﬁ)...(z) x>3 6 _.(3)

form (1), (2) & (3)

23
¥ 4

€ [3 6 —)

x 27

—-1=< 10g3x(




~0 is small positive quantity

1

& = —
b 27

nal % is just greater than 135

Question65

For x € R, two real valued functions f(x) and g(x) are such that,
g(x) = Vx +1 and fog(x)=x+3 - Vx. Then f(0) is equal to
[13-Apr-2023 shift 1]

Options:
A5
B.0
C.-3
D. 1

Answer: A

Solution:

g0 =Vx +1

fog (x)=x+3—x

=(x+1)*=3(\x +1)+5

= g'(x)~3g() +5

= f(x) = x"—3x+5

~f(0)=35
But, if we consider the domain of the composite function fog (x) then in that case f (0) will be not
defined as g(x) cannot be equal to zero.

Question66

For the differentiable function f : R— {0} — R, let
3f(x)+2f( %) = 1-10, then |f(3)+f'( %) | is equal to
[13-Apr-2023 shift 1]



Options:
A. 13

B. 2

c. 3

D.7

Answer: A

Solution:

[3f(x)+2f( 1) . i—m] x 3

X

[2f(x)+3f( )—1() =x—10] X2

5f(x)= 3 —2x~ 10
X

W

fx) = ( ——2x—10)

e

X

‘f(3)+f( 41_1)‘: ‘ %(1—6—10)+ %(—48—2)
— |~3-10] =13

nl— =
e

f(x) =

Question67

The range of f (x) = 4sin ( 2"2 ) is
[13-Apr-2023 shift 2]

Options:

A [0, )

B. [0, «]

C. [0, 2n)

D. [0, 2]



Answer: C

Solution:

2

f(x)=4sin_1( 1X 2)

+Xx
2
0< X <1
1 +x
-1 x° i
=0 <sin < =
(1+x2) 2

2
$054sin_1( X 2) <2n
1+x

Range : [0, 27)

Question68

If the domain of the function

f (x) = log,(4x>+ 11x + 6) +sin ~(4x +3) +cos ' ( 10x 16 ) is (0, PJ, then

36 | a + B| is equal to
[15-Apr-2023 shift 1]

Options:
A.72
B. 63
C.45
D. 54

Answer: C

Solution:

f(x) =In(4x*+11x +6)+sin ' (4x +3)
10x+6)
3
(i) 4x° +11x+6>0
4x* +8x+3x+6>0
@x+3)x+2)>0

-1
+cos (



xe(—oo,—z)u(—

(i) 4x +3 € [~1, 1]
x €[~1,-1/2]

(i) 10’§+6 e[-1,1]

5

INGTo

>IN

XE[ 10’ 10]

31 3

A D § O

X ( Ik 2] o=z P
5

+pQ3=—=

a+p 1

36 |at+p| =45

1
2

Question69

The relation R = {(a, b) : gcd(a, b) =1,2a #b, a, b € Z} is:
[24-Jan-2023 Shift 1]

Options:

A. transitive but not reflexive

B. symmetric but not transitive

C. reflexive but not symmetric

D. neither symmetric nor transitive

Answer: D

Solution:

Reflexive : (a,a) gcd of (a,a)=1
Which is not true for every a E Z.
Symmetric:

Takea=2,b=1 ged(2,1)=1
Also2a=4+#b

Now whena=1,b=2 gcd(1,2)=1
Alsonow2a=2=b

Hence a=2b

=R is not Symmetric

Transitive:

Leta=14,b=19,¢=21

gced(a,b) =1

ged(b, c) =1

ged(a, c)="7

Hence not transitive

R is neither symmetric nor transitive.



Question70

Let R be a relation defined on N as a R b is 2a + 3b is a multiple of
S5, a,b €N. Then R is
[29-Jan-2023 Shift 2]

Options:

A. not reflexive

B. transitive but not symmetric
C. symmetric but not transitive
D. an equivalence relation

Answer: D

Solution:

a Ra = 5ais multiple it 5

So reflexive

aRb = 2a+3b=5aq,
Now b R a

2b+3a =2b+( 5“;3'3) 3
S N P T T

= 2(1 2b 2(3(1 b)

= %(2a+2b—20t)
=5(a+b—a)

Hence symmetric

aRb =2a+3b=5a.
bRc =2b+3c=58
Now  2a+5b+3c=>5(a+p)
= 2a+5b+3c=5(a+p)
=2a+3c=5(+B—-b)

= aRc

Hence relation is equivalence relation.

Question71



The minimum number of elements that must be added to the relation
R = {(a, b), (b, ¢)} on the set {a, b, ¢} so that it becomes symmetric and

transitive is:
[30-Jan-2023 Shift 1]

Options:
A4
B.7
C.5
D.3

Answer: B

Solution:

For Symmetric (a, b), (b,¢) ER
=(b, a), (c,b) ER
For Transitive (a, b), (b, ¢c) ER
=(a,c) ER
Now
1. Symmetric
~(a,c)ER=>(c,a)ER
2. Transitive
~ (a,b), (b,a) ER
= (a, a) € R&(b, ¢), (c,b) ER
= (b, b)&(c, ¢) ER
=~ Elements to be added

{ (b,a) (c,b) (a,c) (c,a) }

,(a,a) (b,b) (c,¢)
Number of elements to be added =7

Question72

Let R be a relation on N x N defined by (a, b)R (¢, d) if and only if ad
(b—c)=bc(a—d). Then Riis
[31-Jan-2023 Shift 1]

Options:

A. symmetric but neither reflexive nor transitive



B. transitive but neither reflexive nor symmetric
C. reflexive and symmetric but not transitive
D. symmetric and transitive but not reflexive

Answer: A

Solution:

(a,b)R(c,d)=>ad(b—c)=bc(a—d)
Symmetric:

(c,d)R(a, b) = cb(d—a)=da(c=b)=
Symmetric

Reflexive:

(a, b) R(a, b) = ab(b — a) # ba(a— b)=>

Not reflexive

Transitive: (2, 3)R(3, 2) and (3, 2)R(5, 30) but
((2,3),(5, 30)) € R= Not transitive

Question73

Among the relations
S= {(a,b):a,bE]R—{O},2+ g>0}

AndT ={(a,b):a,b ER, a°~b* EZ},
[31-Jan-2023 Shift 2]

Options:

A. S is transitive but T is not
B. T is symmetric but S is not
C. Neither S nor T is transitive
D. Both S and T are symmetric

Answer: B

Solution:

For relation T=a?—b>=—1
Then, (b, a) on relation R



>b’—a’=-1

~T is symmetric
S= {(a,b):a,bER—{O},2+ %>0}

b _ -1
24850 85y o501
b b > a 2

If (b, 2) € S then

2+ g not necessarily positive

~S.is not symmetric

Question74

Let R be a relation on R, given by R= {(a, b) : 3a—3b+ 7 is an
irrational number }. Then R is
[1-Feb-2023 Shift 1]

Options:

A. Reflexive but neither symmetric nor transitive
B. Reflexive and transitive but not symmetric

C. Reflexive and symmetric but not transitive

D. An equivalence relation

Answer: A

Solution:

Check for reflexivity:

As 3(a-a) +V7 =7 which belongs to relation so relation is reflexive
Check for symmetric:

Take a= \/?7 b=0

Now (a, b) € R but (b, a) € R

As 3(b— a) + V7 =0 which is rational so relation is not symmettric.
Check for Transitivity:

Take (a, b) as ( \/3—7, 1)

)
3
So now (a, b) € R&(b, ¢) € R but (a, ¢c) € R which means relation is not transitive

&(b, c) as ( 1,




Question75

Let P(S) denote the power set of S = {1, 2, 3, ..., 10}. Define the
relations R, and R, on P(S) as AR B if (A (] BYU BN A9) =@ and

AR,Bif AUB = BUAS, YA, B € P(S). Then :
[1-Feb-2023 Shift 2]

Options:

A.both R, and R, are equivalence relations
B. only R, is an equivalence relation
C. only R, is an equivalence relation

D. both R, and R, are not equivalence relations

Answer:-A

Solution:

S={1,2,3,.....10}
P(S)= power set of S

— —
AR,B= (ANB)ulAanB) =9
R1 is reflexive, symmetric
For transitive

(AnBJU(ANB) =g fa} =9 = {b}A=B

(BNC)ulBNnc)=¢-B=C
« A =C equivalence.

A B

- -
R,=AUB=AUB
R, — Reflexive, symmetric
for transitive

A B

D

d



AUB=AUB> {acdl = {bcdl
{a} = {b} ~A=B

- =
BuC=BUC=B=C

- — .
“~A=C ~AUC=AUC. Equivalence

Question76

The equation x> —dx + [x] +3 =x|x], where [x] denotes the greatest

integer function, has:
[24-Jan-2023 Shift 1]

Options:

A. exactly two solutions in (=0, c0)
B. no solution

C. aunique solution in (—oo, 1)

D. a unique solution in (—o0, o)

Answer: D

Solution:

X2—4X+[X]+3 = x[x]

= x> —4x +3 = x[x] — [x]
x—DEE—-3)=[x].(x—1)
=>x=1 or x—3=[x]
=>x—[x]=3
{x} =3 (Not Possible)

Only one solution x =1 in (o0, ©)

Question77

Let f(x) be a function such that f (x +y) = f(x) - f(y) for all x, y € N. If
f(1) =3 and  f(k) = 3279, then the value of n is
[24-Jan-2023 Shift 2]

Options:



A.6
B. 8
C.7
D.9

Answer: C

Solution:

fix+y)=f(x):-f(y) Vx,y EN, f(1)=3
f(2) = f(1)=3*

f(3) = f(Hf(2) = 3°

f(4)=3"

f(k) = 3"

3 (k) = 3279
k=1

f(1) + f(2) +63) F . +f(k) = 3279
3+3 +33 .35=3279
36" =D 3599

3_
3k

2
3k_1=2186
3K=2187
k=7

=1093

Question78

If f(x) =

to
[24-Jan-2023 Shift 2]

Options:
A: 2011
B. 1010
C. 2010

D. 1011

,xERthenf( 3)+f(

2022
2023

) equal



Answer: D

Solution:
Py = —&
4°+2

f(x)+f(1=x%)=

4 4
4 +2  4+245

_ 4 2
4+2  2+4

=1

= f(x) + f(1=x) =1

L )+f(—2 )+f(_3 )+ +
Now f( 2023 2023 2023 )

3 2 1
.......... + - =+ - ==+ — )
f( : 2023 ) f( ! 2023 ) f(l 2023 )
Now sum of terms equidistant from beginning and end is 1

Sum =1+1+1+....... +1 (1011 times)
=1011

Question79
For some a, b, ¢ € N, let f (x) = ax —3 and g(x) =xb+c, x € R.If

( fog ) (%) = ( %)m then (fog) (ac) + (zof) (b) is equal to

[25-Jan-2023 Shift 1]
Answer: 2039

Solution:

Let fog (x) =h(x)
1
1, o XxX—7\ 7
o (52);
= h(x) =fog(x) =2x> +7
fog (x)= a(xb +¢)—3




=>a=2,b=3,¢c=5

= fog (ac)= fog(10)=2007
g(f(x)=(2x—3)’ +5.

= gof(b) = gof(3) =32

= sum = 2039

Question80

Letf : R — R be a function defined by f (x) =
log \E{\E(sin X — ¢cos X) + m — 2}, for some m, such that the range of f is

[0, 2]. Then the value of m is
[25-Jan-2023 Shift 2]

Options:
A.5

B.3

C.2

D. 4
Answer: A

Solution:

Since,

-2 <sinx=cosx <2

n —2< \/E(sin X—C08X)<2
(Assume V2 (sin x—cosx) = k)

=2<k<2 ... (1)
f(x) = log —(k+k—2)
Given,

0<f(x)<2

OSlogm(k+m—2)§2

I<k+m-2<m

—m+3<k<2.. .i)

From eq. (i) & (ii), we get -m+3=-2
>m=35

Question81



The number of functions f: {1, 2, 3,4} — {a € Z: | a | <8} satisfying
fm)+ Hm+1)=1, Vn € {1,2, 3} is
[25-Jan-2023 Shift 2]

Options:
A3
B.4
C.1
D.2

Answer: D

Solution:

£:{1,2,3,4} » {a€Z:|a|<8}
f(n)+ ﬁf(nJrl): 1, Vn€e {1,2,3}
f(n+ 1) must be divisible by n

f(4)=+6,-3,0,3,6
f(3)= —8,-6,-4,-2,0,2,4,6,8

F2) = —8, oo, 8
F(1) = =8, oo, 8
f4)

N must be odd since f(3) should be even therefore 2 solution possible.

Question82

Let f(x) =2x"+XA, A € R, n € N, and f(4) = 133, £ (5) = 255. Then the
sum of all the positive integer divisors of (f(3) — f(2)) is
[25-Jan-2023 Shift 2]

Options:
A.61
B. 60
C. 58

D. 59



Answer: B

Solution:

f(x)=2x"+24
f(4)=133
f(5)=255
133=2x4"+x ... (1)
255=2x%x5"+n1 ... (2)
2) =)
122 =2(5"—4"
= 5"-4"=61
~n=3&\L=5
Now, f(3) - f(2)=2(3>-2%) =38
Number of Divisors is 1, 2, 19, 38; & their sum is 60

Question83

Let f : R — R be a function such that f (x) = X +22+X1+ L, Then
[29-Jan-2023 Shift 1]

Options:

A. f(x) i1s many-one in (—, —1)

B. f(x) is many-one in (1, )

C. f(x) 1s one-one in [1, «) but not in (—o, o)
D. f(x) is one-one in (—oo, )

Answer: C

Solution:



]

flx)= (x; ) 14

x+1 v +1
fo)=1+ xfl
Question84

The domain of f (x) = log, , H(x~2)

[29-Jan-2023 Shift 1]

e —(2x+3)
Options:
A.R-{1-3}
B. (2, )~ {3}
C. (=1, 0)= {3}
D. R={3}
Answer: B

Solution:

Xx=2>0=>x>2
X+1>0=>x>-1
x+1#1=>x#0 and x>0
Denominator

X2 —2x=3%#0

, X ERis



(x—3)(x+1)#0
x#-1,3
So Ans (2, ) — {3}

Question85

Consider a function f : N — R, satisfying
f(1)+2f2)+3f(3) +... +xf (x) =x(x + 1)f (x); x > 2 with f (1) = 1. Then

i I
ooy T foosg 1S equal to

[29-Jan-2023 Shift 2]

Options:
A. 8200
B. 8000
C. 8400
D. 8100

Answer: D

Solution:

Given for x > 2
f(1)+2f(2)+.... +xf(x) = x(x+ Df (x)
replace x by x+1
= x(x+DHfE)+E+DEf(x+1)
=x+DHx+2)f(x+1)
X Lo (xt2)
f(x+1)  f(x) f(x)

= xfx)=x+DHfx+1)=

,X>2

N | —

f2)= . £3)= ¢

Now £(2022) = ﬁ

1
1 A 1

o, = 4044 + 4056 = 8100
£(2022) £(2028)

Question86



Suppose f : R — (0, ) be a differentiable function such that
Sf(x+y) =1(x) - f(y), Vx,y € R. If £(3) = 320, then iof (n) is equal to:
[30-Jan-2023 Shift 1]

Options:
A. 6875
B. 6575
C. 6825
D. 6528

Answer: C

Solution:

Option (3)

Si(x +y) = f(x) - f(y)

5£(0) = f(0)* = f(0)= 5

56(x+ 1) = f(x) - f(1)

fx+ D - D)

f(x) 5

-, ) Q) f3) _ ( (1) ) 3

f(0) f(1) f(2) 5

5 320 _(f(sl3))3=>f(1)=20

=

5
o 5f(x+1)=20- f(x) = fix + 1) = 4f(x)
5

Sfin)=5+54+54"+54°+54"+54°
n=0

6_
5[43 1] — 6825

Question87

LetS=1{1, 2,3,4,5, 6}. Then the number of one functions

f : S — P(S), where P(S) denote the power set of S, such that
f(n) C f(m) where n <m is .

[30-Jan-2023 Shift 1]



Answer: 3240
Solution:

Let S={1,2,3,4,5, 6}, then the number of one-one functions, f: S - P(S), where P(S) denotes the
power set of S, such that f(n) < f(m) where n <m is

n(S)=6
P(S) = { [0) {1} ... {6} {1,2} ... }
{5,6} ... {1,2,3,4,5,6}
— 64 elements
case —1

f(6) =S i.e. 1 option,

f(5)= any 5 element subset A of S i.e. 6 options,
f(4)= any 4 element subset B of A i.e. 5 options,
f(3) = any 3 element subset C of B i.e. 4 options,
f(2) = any 2 element subset D of C i.e. 3 options,
f(1)= any 1 element subset E of D or empty subseti.e. 3
options,

Total functions = 1080

Case - 2

f(6) = any 5 element subset A of Si.e. 6 options,
f(5) = any 4 element subset B of Ai.e. 5 options,
f' (4) = any 3 element subset C of B i.e. 4 options,
f(3) = any 2 element subset D of C i.e. 3 options,
f' (2) = any 1 element subset E of D i.e. 2 options,
f(1) = empty subset i.e. 1 option

Total functions = 720

Case -3

f(6) =S

f(5)= any 4 element subset A of' S i.e. 15 options,
f(4)= any 3 element subset B of Ai.e. 4 options,
f(3) = any 2 element subset C of B i.e. 3 options,
f(2) = any 1 element subset D of C i.e. 2 options,
f(1)= empty subset i.e. 1 option

Total functions = 360

Case —4

f(6)=S

f(5)= any 5 element subset A of S i.e. 6 options,
f(4)= any 3 element subset B of Ai.e. 10 options,
f(3) = any 2 element subset C of B.i.e. 3 options,
f(2)= any 1 element subset D of Ci.e. 2 options,
f(1)= empty subset i.e. 1 option

Total functions =360

Case -5

f(6)=S

f(5) = any 5 element subset A of S i.e. 6 options,
f(4)= any 4 element subset B of Ai.e. 5 options,
f(3) = any 2 element subset C of B i.e. 6 options,
f(2) = any 1 element subset D of C i.e. 2 options,
f(1) = empty subset i.e. 1 option

Total functions =360

Case-6



f(6) =S

f(5)= any 5 element subset A of S'i.e. 6 options,
f(4)= any 4 element subset B of Ai.e. 5 options,
f(3) = any 3 element subset C of B i.e. 4 options,
f(2) = any 1 element subset D of C i.e. 3 options,
f (1) = empty subset i.e. 1 option

Total functions =360

=~ Number of such functions = 3240

Question88

1 X -
Letf'()= 222, xeR~{ 3]

For n > 2, define f(x) = £ 0f" " '(x).
If f°(x) = 2 =2, ged(a, b) =1, then a +b is equal to

[30-Jan-2023 Shift 1]

Answer: 3125

Solution:

3x+2

2x+3

13x+ 12
12x+13
63x+62
62x + 63
L5,y 1563x+ 1562
“T0 = 1561563
at+b=3125

fl(x) =

= (%) =

= f(x) =

Question89

The range of the function f (x) = V3 —x + V2 +x is
[30-Jan-2023 Shift 2]

Options:



A. [¥5,10]
B. [2V2, V11]
C. [V5,V13]
D. [V2,V7]
Answer: A

Solution:

Y =3-x+2+x+ 23 - x)(2 +x)
=5+2\/6+x—x2

Question90

LetA={1,2,3,5,8,9}. Then the number of possible functions
f: A — A such that f(m - n) = f(m) - f(n) for every m, n € A with
m - n € A is equal to

[30-Jan-2023 Shift 2]

Answer: 432

Solution:

f(1)=1; f(9) = f(3) x f(3)
i.e., f(3)=1o0r3
Total function =1 x6x2x6x6x1 =432

Question91



If the domain of the function f (x) = 1[3—]2, where [x] is greatest integer

<x, is [2, 6), then its range is
[31-Jan-2023 Shift 1]

Options:

A
8.
c |
b.

4
26’

S
26°
5

ﬁ)

5

S 2
37’5

Answer: D

N (OS]

(211 8]

Solution:

f(x) =

f(x)=
1
f(x)=
1

f(x)=
1

Us

1/5

2
1+x
3

2

-I-X2

4

-1-X2

5

+x2

(9 2718 9
29’109 89’ 53

_ 9 21 189
29° 109’ 89’ 53

X €[2,3)

X €[3,4)

X €[4,5)

X € [5,6)




Question92

The absolute minimum value, of the function
f(x)= xX’=x+1 | +[x2 —x + 1], where [t] denotes the greatest integer

function, in the interval [-1, 2], is :
[31-Jan-2023 Shift 2]

Options:

3
A'Z

3
B.§

1
C. 2

5
D'Z

Answer: A

Solution:

f(x)= [x>—x+1[+[x>=x+1];x € [-1,2]

Let g(x)=x"—x+ 1

Xe (X_ l)2+ 3
2 4

v x*—x+1| and [x*—x+2]

Both have minimum value at x=1/2

> Minimum f(x) = %+0

W

Question93

Letf : R— {2, 6} — R be real valued function defined as

2
f(x)= X 2L Then range of f is
X —8x+12

[31-Jan-2023 Shift 2]

Options:



4

=2yl
C. | —oo, 7 | U [ 4,00)
D (—oo,—% UTL, o)
Answer: A
Solution:

2
Lety= X +2x+1
X —8x+12

By cross multiplying
yX* = 8xy + 12y —x° —2x=1=0
Xy —1)=x(8y +2)+(12y— 1) =0
Case l,y#1
D>0
= 8y +2)* —4(y - 1)(12y - 1)>0
= y(4y+21)>0

-

H-

-21 0
4

y € (—oo, ‘Tzl U [0, ) — {1}

Case2,y=1
X242x+1=x"—8x+12
10x =11

X = % So, y canbe 1
21

Hencey € (—oo, 1

] U [0, )

Question94

Let f: R—{0, 1} — R be a function such that f (x) +f ( ) = 1+x.

1
1—x



Then f (2) is equal to :
[1-Feb-2023 Shift 2]

Options:
A2

B. 2

C. Z

D. 1
Answer: B

Solution:

f(x)+f( ﬁ) =1+x
x=2=>f2)+f(-1)=3

x=—1:>f(—1)+f( %) ~0...(2)

1

X = %:f( §)+f(2)= .. (3)

3
2
(1)+(3)—(2) = 26(2) = %

2 f(2) = %

Question95

Letf : R - Rbedefinedas f(x)=x—-1andg: R—{1,—-1} — R be

2
X

xz—l.

[26-Jun-2022-Shift-2]

defined as g(x) = Then the function fog is :



Options:

A. one-one but not onto

B. onto but not one-one

C. both on¢-one and onto
D. neither one-one nor onto

Answer: D

Solution:

f: R — R defined as

4

”f[‘.-'{'}:x_laﬂdg;R_}{l__l}_}Rtg{x): X

2
x—1

Now fog(x) = ,,I -1= ,,1
x—1 x -1

-~ Domain of fog(x)=R—{-1.1}

And range of fog(x) = (—sc. —1] U (0. =)

—1 2x

Now, i(f@g(r)j = — - 2x = _
dx x—1 1—x"

~
i

A—01-x)

40 o)) >
- a:i'x(f 2(x)) = 0 for 0

= I =<0
(x—Dx+1)

2x € (—o2. —1)U (0. 1)

and %@f o g(x)) < 0 for x € (=1. 0) U (1. =)

~fog(x) is neither one-one nor onto.




Question96

Letf: R — R be a function defined by f (x) =
Then

f( 100)+f( 100)+f( )+ +f( 1OO)

is equal to
[27-Jun-2022-Shift-1]

[ ]
e +e

Answer: 99

Solution:

Given,
2X
f(x)= 26
€ +e
7e20=%)

2(1-
g2¢

.'af(l _X) =
s)_|_e
2

27

2e%* L _2e

eX+e e+e

AF )+ E(1—x) =

_ 2™ +eo)

" 525) +*  150)

1 1
=f + — s C
(70) ('~ 5%0)

=2[as f(x)+f(1<x)=2]




49 49 \
£ 755) (1 15) =2

~ Total sum =49 x2

2 50 1
Remaining term ( 100) ( 2)
1

Put x = 5 in‘equation (1), we get

(i 4

s Sum =49x2+1=99

Question97

LetS=1{1,2,3,4,5,6,7,8,9,10} . Definef : S — S as

2n ,if n=1, 2, 3, 4, 5
2n—11 ,if n=6, 7, 8, 9, 10,

f(n) = {

Let g : S — S be a function such that fog(n) = { Eii ’ifr?ii::vii
Then g(10)g(1) + g(2) +g(3) + g(4) + g(5)) is equal to
[27-Jun-2022-Shift-2]

Answer: 190

Solution:

2n n=12 3 4 5
£ (1) = { |
2n—11 n=6 7 8 9 10
~f(1)=2,f2)=4, ......, f(5)=10
and f(6)=1,f(7)=3,f(8)=5,......., £(10)=9
n+1 if n is odd

Now, f(g(n)) = {

n—1 if n 1is even



f(g(10))=9 = g(10)=10

flg(1) =2 =¢g)=1

- fg2)=1 =g2)=6

~f(gB3) =4 =gB3)=2

flgd)=3 =g@)=7

f(g3) =6 =g5)=3

~g(10)g(1) + 2(2) + 2(3) + g(4) +(5)) = 190

Question98

Let a function f : N — N be defined by

f(ll)= n—1 n=3, 7, 11, 15, ...

then, f is
[28-Jun-2022-Shift-1]

Options:

A. one-one but not onto

B. onto but not one-one

C. neither one-one nor onto
D. one-one and onto

Answer: D

Solution:

When n=1, 5,9, 13 then nle will give all odd numbers.
Whenn=3,7,11,15......

n—1 will be even but not divisible by 4

Whenn=2,4,6,8...

Then 2n will give all multiples of 4

So range will be N.

And no two values of n give same y, so function is one-one and onto.




Question99

The probability that a randomly chosen one-one function from the set
{a, b, c, d} to the set {1, 2, 3, 4, 5} satisfies f (a) +2f(b) —f(c)=1f(d)is:
[28-Jun-2022-Shift-2]

Options:

A L

B.

C. —

D.

Answer: D

Solution:

Number of one-one function from {a, b, ¢, d } to set {1, 2, 3,4, 5} is 5P4 = 120n(s).

The required possible set of value (f(a), f(b), f(c), f(d)) such that f(a) +2f(b) —f(c)=f(d) are
(5,3,2,1),(5,1,2,3),(4,1,3,5),(3,1,4,5),(5,4,3,2)and (3, 4, 5, 2)

~n(E)=6
nE)_ 6

~ Required probability = 2S) 120 = 2_10

Question100

Let S ={1, 2, 3, 4}. Then the number of elements in the set
{f:SxS—S:fisontoandf(a,b)=1f(b,a)=>aV(a,b) ESXS}
is

[28-Jun-2022-Shift-2]

Answer: 37

Solution:



There are 16 ordered pairsin S x S. We write all these ordered pairs in 4 sets as follows.
A={(1,1)}

B={(1,4),(2,4), 3,44 4), (4, 3),(42), (4 1)}

C=1(1,3),(2,3),(3,3).(3,2), 3, D}

D ={(1,2),(2,2),(2, 1)}

All elements of set B have image 4 and only element of A has image 1.

All elements of set C have image 3 or 4 and all elements of set D have image 2 or 3 or 4 .
We will solve this question in two cases.

Case |: When no element of set C has image 3 .

Number of onto functions =2 (when elements of set D have images 2 or 3 )
Case Il: When atleast one element of set C has image 3 .

Number of onto functions = (2° — 1)(1 +2+2) =35

Total number of functions = 37

Question101

The domain of the function cos ™' p; is :
[29-Jun-2022-Shift-1]

Options:
—cy-11
AR { . }

B. (-, —1]U[1, «©0) U {0}

N[ —

C. (—oo, _71) U ( %,oo) U {0}

o =L 1
D.( oo,@]u[ﬁ,oo)uw}
Answer: D

Solution:




1
4x>—1
+1>0

=>-1< <1

o 1
4x* -1
1 +ax>—1
45>~ 1
4x°
4x* -1

4x*
:>(2x+1)(2x—1)20 ..... (D)

el 3]vmof L)
And

>0

= >0

4x>=1

2
:>2—4X <
4x>—1

2

:>2X2—1
4x°—1
L (x4 D(2x-1) _
(2x+1)(2x )y =

A )

>0

Question102

Let ¢, k € R.If f (x) =(c + 1)x* + (1 —¢)x + 2k and
f(x+y)=1(x)+1f(y)—xy, forall x, y € R, then the value of
R(f(1)+f(Q2)+£(3)+......+£(20))| is equal to__
[29-Jun-2022-Shift-1]

Answer: 3395

Solution:

f(x) is polynomial
Put y = 1/x in given functional equation we get



f(x+ )_1() =f(x)+f( i)—l

=>(c+1)(x+ i)2+(1—c2)(x+ %) +2K

S(c+ D2+ (1—cHx+2K +(c+1) l2+(1—c2) %+2K -1
X

=2(c+1)=2K —1.....(1)

and put x =y =0 we get
f(0)=2+f(0)=0=>f0)=0=>k=0
~k=0and 2c=-3=c¢=-3/2

2SX

f(x)=—% Al Lisx+2:3)

5 g £y | = —_ 5.22.21 ) 2.20.621.41) ‘
‘ (273o+5740)'

‘ 6790 ~ 3395,
Question103

Let f (x) and g(x) be two real polynomials of degree 2 and 1

respectively. If f (g(x)) = 8x"— 2x and g(f (x)) = 4x*+ 6x + 1, then the
value of f(2) +g(2) is
[29-Jun-2022-Shift-2]

Answer: 18

Solution:

f(g(x) = 8x" - 2x.
g(f(x)=4x"+6x+1,
So, g(x)=2x—1
&F(x) =2x" +3x+1
f2)=8+6+1=15

Ans. 18

Question104



The domain of the function
()
t(x)= log(x* —3x+2)

[24-Jun-2022-Shift-1]

is

Options:
A. (=00, 1)U (2, )

B. (2, ©)

C. -—%,I)U(Z,oo)

N —

D. [ 3445 3—\/§}

,1)U(2,oo)—{3, 2 &
Answer: D
Solution:

X —5x+6

-9

<landx —3x+2>0.21

(x—3?(2r+1) =01 5(:5—3] =0
x—90 x—90

The solution to this inequality is

YE[T.Q*:J—{%}
forx*—3x+2>0and =1
X € (==, 1)U (2. =)~ { 3_:@. 3_:’@ }

Combining the two solution sets (taking intersection)

1)u@)- { 3_;@. 3‘?@ }

ce -

| —



Question105

The number of one-one functions f : {a,b,c,d} — {0, 1, 2, ...... , 10}
such that 2f (a) —f(b) +3f(c) +f(d) =0is
[24-Jun-2022-Shift-1]

Answer: 31
Solution:
2_ s, .
1< X TF0 g and ¥ —3x+2 > 0,21
x—9
x=3)2x* ) o gy a2 o
x —9 x —9

The solution to this inequality is

X E [ _zj]—{i}

for x* —3x+2 >0 and =1

_ 37V 3445

2 2

X €(—. 1)U (2. )

Combining the two solution sets (taking intersection)

| 3-V5 3+V5
IE[—%.I)U[E.:C}—{ = I }

f(d) can'tbe 9and 10 as if /(d)=9 or 10 then f(b)=2+9 =11 or f(b) =2+ 10 = 12, which is not
possible as here any function's maximum value can-be 10 .



-~ Total possible functions when f(¢)=0and f(a)=1 are =7
(2) When f(¢) =0 and f(a) = 2 then

3x0+2x2+f(d)=7(b)

=4+f(d)=f(5)

-~ possible value of f(d)=1.3.4.5.6

-~ Total possible functions in this case =5

(3) When f(¢) =0 and f(a) = 3 then

3x0+2x3+f(d)=f(b)

=6+£(d)=/(b)

~ Possible value of f(d)=1.2.4

-~ Total possible functions in this case =3

(4) When f(c) =0 and f(a) = 4 then

3% 0+2x4+f(d)=f(b)

=8+/(d)=£(b)

~ Possible value of f(d)=1. 2

-~ Total possible functions in this case =2

(5) When f(c) =0 and f(a) = 5 then

3x0+2x5+f(d)=f(b)

=10+£(d)=£(b)

Possible value of f(d) can be 0 but f(¢) is already zero. So, no value to f(d) can satisfy.
«No function is possible in this case.

~. Total possible functions when f(c)=0 and f(a)=1,2,3 and 4 are =7+5+3+2=17
Case II:

(1) When f(c)=1 and f(a)=0 then

3x1+2x0+f(d)=f(b)

=3+f(d)=f(b)

«. Possible value of f(d)=2.3,4,5,6,7

= Total possible functions in this case =6



(2) When f(c)=1 and f(a)=2 then
3x1+2x2+f(d)=f(b)

=7+t(d)=f(b)

-~ Possible value of f(d)=0,3

= Total possible functions in this case =2
(3) When f(c)=1 and f(a)=3 then
3x1+2%x3+f(d)=f(b)

=9+f(d)=f(b)

=~ Possible value of f(d)=0

= Total possible functions in this case =1
=~ Total possible functions when f(c¢)=1 and f(a)=0,2 and 3 are =6+2+1=9
Case III:

(1) When f(c)=2 and f(a)=0 then
3x2-+2x0+f(d)=f(b)

=6+{(d)=f(b)

. Possible values of f(d)=1,3,4

= Total possible functions in this case =3
(2) When f(c)=2 and f(a)=1 then,
3x2+2x1+f(d)=f(b)

=8+f(d)=f(b)

= Possible values of f(d)=0

= Total possible function in this case =1

=~ Total possible functions when f(c)=2 and f(a)=0,1 are =3+1=4
Case I'V:

(1) When f(c)=3 and f(a)=0 then
3x3+2x0+f(d)=f(b)

=9+f(d)=f(b)

= Possible values of f(d)=1

=~ Total one-one functions from four cases

=17+9+4+1=31




Question106

Let R, and R, be relations on the set {1, 2, ....... , 50} such that
R, ={(p; p") : p.is a prime and n > 0 is an integer } and
R,={(p,p") : p.is a prime and n =0 or 1}

Then, the number of elements in R, =R, is
[28-Jun-2022-Shift-1]

Answer: 8

Solution:

R, -R,={(2,2),(2,2), (2,2, (2, 2%, 3,3%,3,3),(5,5), (1. 7)}
So number of elements =8

Question107

LetR, ={(a,b) EN XN :|[a—b|<13} and
R,={(a,b)EN XN :|a—b|#13}. Thenon N :
[28-Jun-2022-Shift-2]

Options:

A. Both R, and R, are equivalence relations
B. Neither R, nor R, is an equivalence relation
C. R, isan equivalence relation but R, is not
D. R, is an equivalence relation but R, is not

Answer: B

Solution:



R, ={(a,b)EN xN:|a—b|<13} and

R,={(a,b) €N xN:|a~b|#13}

INR:+[2—-11] =9<13

~ (2, 11) ER and (11, 19) e R but (2, 19) € R,

~ R Is not transitive

Hence R, is not equivalence

InR, :(13,3)€R, and (3,26) € R, but (13, 26) € R,(~ | 13-26| = 13)
=R, is not transitive

Hence R, is not equivalence.

Question108

The probability that a relation R from {x, y} to {x, y} is both
symmetric and transitive, is equal to
[29-Jun-2022-Shift-2]

Options:

A2
B. 2
o Al

13
D. e

Answer: A

Solution:

Total no. of relations =2°*2=16

Fav. relation =g, {(x, )}, {(y, )}, {(x, X)(¥, y)}

{(x,%), (¥, ¥), (X, Y)(¥, X)}

Prob. = X

16

Question109



The number of bijective functions
f:{1,3,57,..99 — {2,4,6,8,...100}, such that
f3)=21(9) =115 =21(21)>....1(99), is
[25-Jul-2022-Shift-2]

Options:

50
AP

50
B. P,

C. 33! x17!

50!
D. s

Answer: B
Solution:

As function is one-one and onto, out of 50 elements of domain set 17 elements are following
restriction £(3) > £ (9) > f(15)...... >£(99)
So number of ways = 50C”- 1.331

_ 50
B P33

Question110

Let f (x) be a quadratic polynomial with leading coefficient 1 such that
£(0)=p,p#0,and f(1) = ;. If the equations f (x) = 0 and

f of of of(x)=0 have a common real root, then f(—3) is equal to
[25-Jul-2022-Shift-2]

Answer: 25

Solution:



Let f(x) = (x —a)(x — B)
It is given that f(0)=p = af=p

and f(1)= %: (1-a)1=p)= %
Now, let us assume that, o is the common root of f(x) = 0 and fofofof (x) =0

fofofof (x) =0
= fofof (0)=0

=fof(p)=0
So, f(p) is either o or p.
P=a)(p—P)=a
(afp=o)(ep=P)=a= P-1(a-1)p=1(va#0)
So, =3
(o1 -3)= 1
a: z
6

£(x) = (x— %)(x—s)

f(-3)= (—3— %)(3—3)=25

Questionl111

Letf: R — R be a continuous function such that f (3x) —f(x) = x. If
f(8) =7, then f (14) is equal to:
[26-Jul-2022-Shift-1]

Options:
A. 4

B. 10
C. 11

D. 16

Answer: B

Solution:

£(3x) = f(X) =X..... (1)

X
X— =

f(x)—f( ’5‘) =X .0

Again x — ;—(



Similarly

X X X
f( 3“) —f( 3n_1) = S ®
Adding all these and applying n — o

lim (f(3x)—f( %))zx(u %+ i2+)

n— oo f 3
HENE O

Putting x = %

£(8)=£(0) =4
=f(0)=3
14

Putting x = 3
f(14)-3=7=f(14)=0

Question112

The domain of the function
f(x)=sin '[2x"— 3] +log, (log (= 5x+5) ) , where [t] is the greatest
2

integer function, is :
[27-Jul-2022-Shift-2]

Options:

5-5 5+\/§)

p. 1. 5+\/5)

2

Answer: C

Solution:



—1<2x*=3<2
or2<2x><5

0r1§x2< o)

A3

logl(x2—5x+5)>0
2
0<x*=5x+5<1
X" = 5x+5>0&x" < 5x +4<0
5—@) (5+V§ )
U , 00
2 2
&x € (—o, 1)U (4, )
Taking intersection

el 55)

X E (—oo,

Question113

The number of functions f, from the set A ={x €N : 2= 10x+9 < 0}

to the set B = {n2 :n € N} such that f(x) <(x— 3)2 + 1, for every x € A,
is .
[27-Jul-2022-Shift-2]

Answer: 1440

Solution:

A={x€eN,x —10x+9<0}
={1,2,3,...,9}
B={1,4,9,16,...... }

F(x)< (x—3)*+1
f(1)<5,f22)<2,......... .£(9)<37
x =1 has 2 choices

x =2 has 1 choice

x=3 has 1 choice

x =4 has 1 choice

x =5 has 2 choices

x = 6 has 3 choices

x =7 has 4 choices

x = 8 has 5 choices



x =9 has 6 choices
~ Total functions =2 x1x1x1x2x3x4x5%6=1440

Question114

Considering only the principal values of the inverse trigonometric

functions, the domain of the function f(x) = cos ( "2_24—:‘;2 ) is

[28-Jul-2022-Shift-1]

Options:

C. (—1/3, »)

5 (]

Answer: B

Solution:

X2—4X+2<

+3
Sox—3<x*—4x+2<x*+3
=23 —4x+5>0 —4x<1
1

_1<

1

X € R&x>— 7
So domain is [— i, oo)
Question115

Let a, f and y be three positive real numbers. Let
f(x)= ox + BX3 +vx,x ERand g : R — R. be such that g(f (x)) = x for



allx ER.Ifa,a,, a,,...,a_ bein arithmetic progression with mean

39

zero, then the value of f ( g ( ?11 ._il f(a) ) ) is equal to:
[28-Jul-2022-Shift-1]

Options:
A.0
B.3
C.9

D. 27

Answer: A

Solution:

fe(38))

=~ First and last term, second and second last and so on are equal in. magnitude but opposite in sign.
f(x)= ax’ + Bx3 +yx

n
5, 5,5 5 3 3 3
i;lf(ai)=oc(al +a > +a) +.+a ) FPa] +a) i ta ) Fyla, ta, o ta)

=0a+0B+0y
=0

A5 )

M =

f(a)=0
1

Question116

The number of elements in the set

S = {xER:Zcos( ngx) =4X+4_x} is:
[29-Jul-2022-Shift-2]
Options:

Al



B.3

C.0

D. infinite

Answer: A

Solution:

2
X" +X

2cos( ):4x+4x

LH.S<2.&R.H.S.>2
Hence LH.S =2& RH.S =2

X2+X X —X
2cos( 7 )=2 4°+4 “=2

Check x = 0 Possible hence only one solution.

Question117

The domain of the function f (x) = sin ( % ) is:
[29-Jul-2022-Shift-2]

Options:

A.[1, )

B.[~1,2]

C.[~1, )

D. (0, 2]

Answer: C

Solution:

X2+2X+7

x2—3x+2S
x2+2x+7

2_
f(x)=sin1( X 3x+2)

_1<

1



X2_3X+2§
X" +2x+7
x2—3x+2§x2+2x+7
5x=-=5

x>-1

1

X =3x+2.
And X2 +2x+7 :
X2—3X+22—X2—2X—7
2x2=x+9>0
X ER
(i) N (ii)

Domain €[-1, )

Question118

The total number of functions,
f:{1,2,3,4} — {1, 2, 3,4, 5, 6} such that f (1) + f(2) =£(3), is equal to

[25-Jul-2022-Shift-1]
Options:

A. 60

B. 90

C. 108

D. 126

Answer: B

Solution:

Given, f(1)+f(2)=f(3)

It means f (1), f(2) and f(3) are dependent on each other. But there is no condition on f(4), so f(4) can
be f(4)=1,2,3,4,5,6.

For f(1), f(2) and we have to find how many functions possible which will satisfy the condition
f(L)+f2)=f@3)

Case 1:

When £ (3) = 2 then possible values of f(1) and f(2) which satisfy f(1)+f(2)=f(3) is f(1) =1 and
f(2)=1.

And f(4) canbe =1,2,3,4,5,6

=~ Total possible functions =1x6=6

Case 2:

When f(3) = 3 then possible values



(M f(Hh=1land f(2)=2
(2)f(1)=2and f(2)=1

And f(4)canbe =1,2,3,4,5,6.

-~ Total functions =2 x6 =12

Case 3 :

When f(3) =4 then

(M fa)=1and f(2)=3
(2)f(l)=2and f(2)=2
3)f(1H)=3and f(2)=1

And f(4)canbe =1,2,3,4,5,6

-~ Total functions =3 x6 =18

Case 4 :

When f(3) =5 then

(1)f(l)=1and f(4)=4
(2)f(1)=2and f(4)=3
(3)f(1)=3and f(4)=2
4)f(l)=4and f(4)=1

And f(4) canbe =1,2,3,4,5and 6
- Total functions =4 x6 =24

Case 5:

When f(3) =6 then

() f(H=1and f(2)=5
(2)f(l)=2and f(2)=4
B)f(H)=3and f(2)=3
4)f()y=4and f(2)=2
B)f(H)=5and f(2)=1

And f(4)canbe =1,2,3,4,5and 6
=~ Total possible functions =56 =30
= Total functions from those 5 cases we get =6+ 12+ 18+24+30 =90

Question119

Let f: N — R be a function such that f (x +y) = 2f (x)f (y) for natural
numbers x and y. If f(1) = 2, then the value of o for which

3 fa+k)= 22%-1)

3
holds, is :
[25-Jun-2022-Shift-1]

Options:
A.2

B.3



C.4

D.6

Answer: C

Solution:

Given,

Slx+y)=2f () ()

and f(1)=2
Forx=landy=1,
F(1+1)=2f(1)f(1)
=f(2)=2(/(1)) =2(2)" =2’
Forx=1.y=2

J(1+2)=2/(1)(2)

Forx=1.y=3

F(1+3)=2f(1)f(3)

Forx=1.y=4
FL+4)=2f(1)f(4)
=f(5)=22-2=2"...

Also given

10 .
Lfemh = T



=fle+ ) +fla+ )+ fla+3)+..+fla+10)= 5?@“— 1)

2(@)°-1)

3
2 -1

=>fla+ 1) +fla+2)+fla+3)+..+fla+10)=
This represent a G.P with first term = 2° and common ratio = 2°
~ Firstterm =f(a+1)=2°....(2)

From equation (1). f(5)= 2°

~ From (1) and (2), we get

fla+1)=2"=£(5)

=fla+1)=£(5)

=fle+1)=f(4+1)

Comparing both sides we get, a =4

Question120

Letf : R — R be a function defined by

f(x)= (2 ( 1- & ) 2+ xZS)) " If the function

g(x) =f(f(f(x)) +f({(x)), then the greatest integer less than or equal
tog(l)is_

[25-Jun-2022-Shift-1]
Answer:2

Solution:



Given,

25 1
2

flx) = (2(1— %][hng)] 3

and g(x) =f(f(f(x)) +f(f(x))
~g(1) =f(FF N+

1

Now, (1) = (2(1— 1;3](2+135)] 0

1

- (2(1— %:]{Nl)?] 50
1
=(3)™

i "
Sy =r3%)

~[2- VR + V3] P



1

Now, F(f(f(1))) =f(1)=3 ©
~g(L)=F(f(F (1)) +f(f(1)

2
=3+

Now, greatest integer less than or equal to g(1)

= [g(1)]

1
= _35“+1]

-7

=[1.02] +1

=1+1=2

Question121

n+1 _ n
Letf(x) = *=\ x eR—{0, -1, 11.1tf PO =Id

x+1?
then £°(6) + £ (7) is equal to :
[26-Jun-2022-Shift-1]

(x)) for all n € N,

Options:



o
D. B

Answer: B

Solution:

Given,

1
1

f@=—
Also given,

ST =F@). - (1)
~ For n=1

@ =, @)
=f7() =£(f(x)

-7 5)

From equation (1), when n=2 " (x) = F(f(x))
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) = £ )
=f(x)

x—1
x+1

o0 =F1F(x)

- 25)

. ox+ 1

-1 (Already calculated earlier)
X

T =75

-7(-3)

—Z+1

-

_ —lx+1)
x—1

6= L
SO =

and £(7) = _—f__ln - %

So, £°(6)+£(7)

I
o | e




Question122

The range of the function,

f(x)=logvg(3+cos( %+x) +c0s( §+x) +c0s( g—x)

—cos( %"—x) ) Is

[2021, 01 Sep. Shift-II]

Options:
A(0,\5)

B.[-2, 2]
C. [ L. V§]

D. [0, 2]

Answer: D

Solution:

f(x)=10gvg(3+cos( %+x) +cos( %er)

+cos( g—x) —cos( %—x) )
= log@(3 -2 sinx + V2 cos X)

=2 S—\/Esinx+\/fcosx§2



=1 53—\/Esinx+\/§cosx§5
=>logv§1 < log\/§(3 —\2 sinx + V2 cos x)

=20<f(x)<2
=f(x) €[0, 2]

Question123

—

)is

>
—_

The domain of the function f (x) = sin_ ! ( 3’5*_’;)‘21 ) Feos | ( X3

[2021, 31 Aug. Shift-IT]

Options:

1 1
c[ L 5] U {0}
[ 1
D. [0, 5]
Answer: C
Solution:
2
f(x)=sinl( 3X +X_21) +cosﬁ1( X_l)
(x=1) x+1
L B Pt B P
x+1 X+
= -2< v <0=0< 1 <1
x+1 x+1



= Xx € [0, )
3x2+x—l<1

x-1"
= Sx- 1P <3 Fx- 1< (x— 1) x# 1
= —(x2—2x+1)§3x2+x—1
and 3x* +x—1<x*—2x+1
= 4X2—x20
and 2x>+3x—2<0
= x(4x—1)=>0
and (x+2)2x—-1)<0

1

= XE(~0,0]U Z,oo)

and -1 <

and x € [—2, %]

= x € (-2,0]U [ %, %
Domain of f in Eq. (i) N Eq. (ii)

(i
«xefopu] 5 7]

Question124

Letf : N — N be a function such thatf (m+n) =f(m) + f (n) for
every m,n € N . If £(6) =18, then f(2) - f(3) is equal to
[2021, 31 Aug. Shift-11]

Options:
A.6

B. 54

C. 18

D. 36
Answer: B

Solution:

f(m+n)=f(m)+f(n),m,n €N

~ £f3+3)=1f3)+f(3)

= f(6)=2f(3)=18 [~f(6)= 18]
Also f(3) =fQ+1)=f2)+f(1)
=f({+1)+£f(l)



f(3) =f(1)+f(1)+f(1)

= 9 =3f()=>f1)=3

~ fQR) =f(+1D)=f(H)+f(1)=3+3=6
Hence, f(2)-f(3)=6-9=54

Question125

The domain of the function cosec_1 ( 1+X) is

[2021, 26 Aug. Shift-II]

Options:

A. (—1,— %] U (0, o)

B. [—%,O)U[l,oo)

C. (—%,oo)—{O}

D. [— %oo) — {0
Answer: D

Solution:

f(x)=cosec_1( H—X) ‘ I+x
X X

Clearly, x #0
rf1+x 2 x)
14—><2+2xzx2
2x+1>0

xz—l

So,

XE[—

‘21

co0 | = {0y

N | —

Question126



Which of the following is not correct for relation R on the set of real

numbers ?
[2021, 31 Aug. Shift-1]

Options:

A. (X,y) € R © 0<|x|—|y]=<1 is neither transitive nor symmetric.
B.(X,y) €R & 0<|x—y | <1 is symmetric and transitive.

C.(x,y) ER & x|—|y|<1isreflexive but not symmetric.

D. (x,y) € R & x—y | <l 1s reflexive and symmetric.

Answer: B

Solution:

According to the question, let's consider option (b) (2, 3) and (3, 4) satisfy 0<|x—y |leq 1 but (2, 4)
does not satisfy it.

Question127

Let N be the set of natural numbers and a relation R on N be defined
by R={(x,y) EN xN : X — 3x2y — Xy2 +3y3 =0}.Then the relation R
is

[2021, 27 July Shift-11]

Options:

A. symmetric but neither reflexive nor transitive.

B. reflexive but neither symmetric nor transitive.

C.reflexive and symmetric, but not transitive.

D. an equivalence relation.

Answer: B

Solution:



Given, relation R on N is defined by
R={(x,y)€EN xN :X3—3x2—xy2+3y3 =0}
X - 3X2y - Xy2 + 3y3 =0
3 2 2 3_
= X —xy —3xy+3y =0
22 2 2\ _
=X(x"—y) -3y —y)=0
= (x=3y)(x’=y") =0
= (X7 3y)x-y)x+y)=0
Now, x—x=0
= x=X, V(X,x) EN XN
So, R is a reflexive relation.
But not symmetric and transitive relation because,
(3, 1) satisfies but (1, 3) does not. Also, (3, 1) and
(1, —1) satisfies but (3, —1) does not.
Hence, relation R is reflexive but neither symmetric nor transitive.

Question128

Define a relation R over a class of n X n real matrices A and B as

""ARB, if there exists a non-singular matrix P such that PAP '=B.

Then which of the following is true ?
[2021, 18 March Shift-II]

Options:

A. R is symmetric, transitive but not reflexive.
B. R is reflexive, symmetric but not transitive.
C. R 1s an equivalence relation.

D. R is reflexive, transitive but not symmetric.

Answer: C

Solution:

For reflexive relation, V(A, A) € R for matrix P.

= A =PAP 'is true for P = 1

So, R is reflexive relation.

For symmetric relation,

Let (A, B) € R for matrix P.

= A =PBP 'After pre-multiply by P~' and post-multiply by P,
we get

P 'AP=B



So, (B, A) € R for matrix P

So, R is a symmetric relation.

For transitive relation,

Let ARB and BRC

So, A=PBP ' and B =PCP "'

Now, A =P{PCP )P’

= A=PPCP Y =>A=@7> -C- P!
~(A, C) € R for matrix P

~R is transitive relation.

Hence, R is an equivalence relation.

Question129

LetA=1{2,3,4,5,....,30} and ' "be an equivalence relation on A X A,
defined by (a, b) ~ (¢, d), if and only if ad = bc. Then, the number of
ordered pairs, which satisfy this equivalence relation with ordered
pair (4, 3) is equal to

[2021, 16 March Shift-11]

Options:
A5
B.6
C.8
D.7

Answer: D

Solution:

A=1{2,3,4,5,...,30}

a=bc
~ (a,b)R(4, 3)
= 3a=4b

4

= a ( §)b
b must be a multiple of 3, b can be
(3,6,9,...30).
Also, a must be less than or equal to 30.
(a,b)=(4,3), (8,6),(12,9), (16, 12), (20, 15)
(24, 18), (28, 21)
=7 ordered pairs



Question130

Let R = {(P, O)l, P and Q are at the same distance from the origin\} be

a relation, then the equivalence class of (1, —1) is the set
[2021, 26 Feb. Shift-1]

Options:

A.S={(xy) | xX+y =4}
B.S={(x,y)|x+y =1}
C.S={(x,y) | x*+y* =42}

D.S={(x y)IxX+y =2}
Answer: D

Solution:

Let P(a, b) and Q(c, d ) are any two points.
Given, OP =00

i.e. \/a2+b2 = \jcz+d2

Squaring on both sides,
R={((ab)(c,d)):a*+b*=c"+d %

R(x, y), S(1, —1), OR = OS (equivalence class)
This gives OR = |x2 +y? and 0S =2

13 x2+y =12

>x+ y2 = 2(. Squaring on both sides)
LS={xy) Xy =2}

Question131

Let{S=1,2,3,4,5,6,7}. Then the number of possible functions
f :S— Ssuchthatf(m-n)=1{f(m)-f(n) for every m,n € S and
m - n € S is equal to ............

[2021, 27 July Shift-I]



Answer: 490

Solution:

S={1,2,3,4,5,6,7}

f:S—S

f(m-n)=£f(m)f(n)
mneS=m,neESs

If mneS=>mn<7

So, (1-1,1-2,..,1-7)<7
2:2,2-3)<7
Whenm=1,f(n)=f(1) - f(n)=f(1)=1
Whenm=n=2,

f2)=1=f@)=1 or

When,m=2,n=3

When, f(2)=1
f3)=1 to 7
When, f(2)=2
f(3)=1 or 2 or 3.

And f(5), f(7) can take any value (1-7) [=f(5)=f(1) - f(5) <7 and f(7)=f(1) - f(7) <7} The possible

combination is

1Hf(1)=1 f(1)=1

f2)=1 f(2)=2

f@)=1=7 f@)=(1-3)

f4)=1 f@)=4

fGS)=01-7 fB)=010-7)

f(6)=f(3) f(6)=1@3)

f(H=0-7 f(7H=>10-17)

So, total = (I x1x7x1x7x1x7)

H(Ax1x3x1x7x 1x7)

=490

£(6) = f(2)f 3)

Question132

If [x] be the greatest integer less than or equal to x, then b [ k. ] is

equal to
[25 July 2021, Shift-111]

Options:

A.0



B.4
C.-2
D.2

Answer: D

Solution:

We have,

XD ; : :
2 [ T](:’[x] is the greatest integer function)
n=3§

Substitute the values of n

= [4]+[-4.5]+[5]+[-5.5]

+...+[~49.5] +[50]
4—-5+5-6+...—50+50
4

Question133

If the domain of the function f (x) = cos T {x x+1 is the interval (a, B),

o 252

then a + B is equal to
[2021, 22 July Shift-11]

Options:
3
A. >
B.2
1
C. Y
D.1

Answer: A

Solution:



-1
cos x> x+1

\/sinl( 2x—1)

2
=>x €R, x(x—1)<0
X*=x+1>0andx’*—x+1<1

f(x)=

OSXSI ...... .(l)i O<Sln_1(2X_1)< E
2 2
2x—1
= 0< <1
2
= %<x<% (11)

(A)N(B) =x€ ( %1]

LoatpB o=

N W

Question134

Let [x] denote the greatest integer <x, where x € R. If the domain of
the real valued function

f(x)= \/ B2 is (—o0, a) U [b, ©)

U[u, ), a<b <c¢, then the value of
a+b+cis
[2021, 20 July Shift-I]

Options:
A.8

B.1

C.-2
D.-3
Answer: C
Solution:

Let |[x]| =t



2 3
te (—oo, 2] U (3, o)
—0 3-- —0
—0 2-- —0
35 | 12 3

l1|[x]] =3=>x€[-3,-2)U[3,4)
Domain of x =[—w,=3) U [=2,3) U [4, )

a=-—3
b=-2
c=3

s~ atbtc==-3+(-2)+3==2

Question135

-1
cosec X

The real valued function f (x) = Freyert where [x] denotes the greatest

integer less than or equal to x, is defined for all x belonging to
[2021, 18 March Shift-I]

Options:

A. all reals except integers

B. all non-integers except the interval [ —1, 1]
C. all integers except 0, —1, 1

D. all reals except the interval [—1, 1]

Answer: B

Solution:



-1
Given, f(x)= 25 X

Vx —[x]
-1
_ coseC X
=>f(x) —\/@
For f(x) to be defined,

{ x| >1 { x<-lor x>1

=

{x}>0.
i.e. X € (—wo,~1] U [1, o) - { integers }
i.e. all non-integers except the interval [-1, 1]
(here, —1 and 1 are included in except case, because of —1 and 1 are integers).

x # 1 integers .

Question136

If the functions are defined as f (x) = \x and g(x) =V1 —x, then what is
the common domain of the following functions?
f+g,f—g t/g g/f,g—f,where

(f £g)(x)=1f(x)+g(x), (f /2)(x)= %
[2021, 18 March, Shift-1]

Options:

A.0<x<I1
B.0<x<1
C.0<x<x1
D.0<x<1

Answer: C

Solution:

Given, f(x)=~x and g(x) =1 -x

~» Domain of f(x) =D, is x>0

i.e. D;:x €(0,)

and domainof g(x) =D, is 1 -x>0 =x <1
i.e. D, :x € (—ool]

As, we know that, the domain of f +g,f — g, g—f will be D, N D, as well as the domain for f is D, N D,
g

except all



those value(s) of x, such that g(x) = 0.
Similarly, for % is D, N D, but f(x) #0.

Hence, common domain for (f +g), (f —g), ( ), ( %) and (g—f)willbe 0<x<1

oQ |+H

Question137

SX
5545’

f( %)H‘( 22—0)+f( 2—30)+...+f( %)

is equal to
[2021, 25 Feb. Shift-11]

A function f (x) is given by f (x) = then the sum of the series

Options:

A 2

B. ¥

c. 2

D B

Answer: C

Solution:

X

Given, f(x) =

X

, then,
5

2-x
FR=x)= —

527 X453
5
55+5

This gives, f(x) +f(2—x) =
5X
Similarly,

2 38
“Z )+ 29 =
Cf(ZO) f(ZO) 1 andsoon,



)

l\)|w
jen}l [N}

f( 21_0)+f( 22—0)+...+f( %)H(

=1+1+...+1+f( %)

19+ f(1)=19+ %: 32—9

Question138

Ifata=1,b+p=2and af(x)+af( i) =bx + E,x#ﬂ,thenthevalue
_ f(x)+f(l) .

of expression ———>~1is

X+ —

[2021, 24 Feb. Shift-IT]

Answer: 2
Solution:

Given,a+a=1
b+p=2

'.-a-f(x)+a-f( 1

X

) =bx + g S ()

Replace x by )—1( ,

af( i) +af (x) = E-FBX

Adding Egs. (i) and (ii), we get
&(a+(x)[f(x)+f( 1)] = (x+ %)(b+[3) ------ - (ii)

X
1
f(x)+f(;) & 2
x+l _a+a_T_2
X

=

Question139



Let f(x) = sin_'x and

g8(x) = 2);2_—);_—26
If g¢(2) = 1im g(x), then the domain of thefunction fog is

[2021, 26 Feb. Shift-1I]
Options:

A (o0, 21U [ 3 o)

B. (—o0, =2] U [~1, o0)
C. (~o0, —2] U [— goo)

D. (—oo, —1] U [2, )
Answer: C

Solution:

2
X —x—2

.~ , f(x)=sin 'x
X

Given, g(x) =

f(g(x))=sin"'(g(x))

2_ J—
fog(x)=sin1( Ll X 2)
2X"—x—6

For the domain of fog(x),
g(x)[ =1
[+ Domain of f(x) is [-1, 1]

2
X —x-2

2%°=x—6

N x+D(x—2) <1
2x+3)(x—2)

<l

=

Y x+1 y
2x+ 317
> —1< x+ 1 <1
2x+3

2
N ( X+l) <1
2x+3



> (x+1)<(@2x+3)
= 3x>+10x+8>0
= Bx+y)(x+2)>0
This implies,

o)

X € (—o0, 2] U [—

W

Question140

Letg: N — N be defined as

g(3n+1)=3n+2

g(3n+2)=3n+3,

g(3n+3)=3n+1, foralln > 0.

Then which of the following statements is true?
[2021, 25 July Shift-1]

Options:
A. There exists an onto function f : N — N such that fog =f

B. There exists a one-one function f : N — N such that fog=1f

C. gogog =g
D. There exists a function f : N.— N such that gof =1

Answer: A

Solution:

gB3n+1)=3n+2

g(3n+2)=3n+3

g(3n+3)=3n+1,foralln>0

g:N — N

g(1)=2,g(4)=5,8(7)=8

g(2)=3,g(5=6,g(8)=9

g3)=1,g6)=4,g09)=7

= flg(D]=1f(D)

=> f2)=f()

Clearly, it is not a one - one function.

Now, f[g(2)] = £(2)
f3)=1(Q2)

And, £[g(3)] =f(3)
f(1)=f(3)

Similarly, f[g(4)] = f(4)
£(5)=f(4)



And, so on
1f(1)=fQ2)=£(3)
f(4)=1£(5)=1(6)

4
3 S
2
1

i 2 3 4 5 6 7 8 91011 12

Now, there can be a possibility such that
So,f(x) can be onto function.

When f(1)=f2)=f3)=1
f(4)=f(5)=1f(6)=2

and so on.

Question141

Consider functionf : A— Band g: B — C(A, B, C C eqR) such that
( gof )" exists, then

[2021, 25 July Shift-I1]
Options:

A. fand g both are one-one
B. f and g both are onto

C. f 1s one-one and g is onto

D. f is onto and g is one-one

Answer: C

Solution:

Given functions, f : A—Band g: B — C(A,B,C c eqR)
~(gof) " exists = gof is a bijective function.
= 'f 'must be 'one-one' and ' g ' must be 'onto’ function.

Question142



LetA=1{0,1,2,3,4,5,6,7}. Then, the number of bijective functions
F : A — A such thatf(1) +1f(2) =3 — 1 (3) is equal to ..........
[2021, 22 July Shift-11I]

Answer: 720

Solution:

f()+fQ2)=3-f(3)

A=1{0,1,2,3,4,5 6,7}

f:A—> A

So, f(1)+fQ2)+f3)=3

0+1+2 =13 is the only possibility.

So, f(0) can be either 0 or1 or 2.
Similarly, (1) and f(2) can be 0,1 and 2.
and {3,4,5,6,7} — {3,4,5,6,7}

They have'5 ! choices.
And {0, 1,2}

They have 3! choices.
Number of bijective functions
=31x5!=720

Question143

Letf:R- { 9} — R be defined by

6
— 5x+3
f(X)— 6§—a

Then, the value of a for which (fof) (x) =x, for all x € R— { % } is
[2021, 20 July Shift-1I]

Options:
A. No such a exists
B.5

C.8



D.6
Answer: B
Solution:

. 5x+3
6x—a

£(x)

Now,fof(x)=f(

5 ( 5x+3 ) +3
6x — o
5x+3
6( 6x—a) *
5(5x +3)+3(6x —a)
6(5x +3) —o(6x — 2)
_ 5(5x+3)+3(6x~0)
6(5x+3)—a(6x —2)
Given, fof (x) =x
5(5x+3)+3(6x—a) _ >
6(5x+3)—a(6x —a)
=25x+15+18x —3a
=30x% + 18x — 60x” + a’x
=x*(30~ 6a) —x(a*—25) + 30— 15=0
Comparing coefficients,
30-6x=0
= 6a=30
= a=5

5x+3)
6x—a

Question144

Let f : R— {3} = R— {1} be defined by f (x) = *-. Let g : R — R be
given as g(x) = 2x — 3. Then, the sum of all the values of x for which
X +g '(x) = L is equal to

[2021, 18 March Shift-11]

Options:

A7

B.2

C.5

D.3



Answer: C

Solution:

[\

Given, f(x)= 2=
g(x)=2x-3
Lety=f(x)= 2
ety=1(x) <=3
= xy-3y=x-2> xy—-x=3y—2
= x(y—1)=3y-2

>
I
W

(\O)

y—1
~1, < 3y—2
= f(y) -1
-1, v 3x—2
= f x)= 1
Similarly, ¢ '(x) = XJ2r3

Given, f'(x)+ g '(x) = 12_3
3x—2+ x+3 13

7 x-1 2 2
= x> +8x=7=13(x—1)
= X’ =5x+6=0

= (x—2)(x—3)=0

= x=2,3

~Sum =2+3=5

Question145

: logx -
The inverse of y =5"%" is

[2021, 17 March Shift-1]

Options:

A, x = 508Y
B. x=yl°g5

1

C.x =y 1085

1
D.x =508y



Answer: C

Solution:

y= 5logx
Taking log on both sides,

- logy._ logx - log5

Question146

LetA={1,2,3,...,10} and f : A — A be defined as defined as

f(X)= { x+1 if x is odd

X if x iseven .

Then, the number of possible functions g : A — A, such that gof =f is
[2021, 26 Feb. Shift-11]

Options:
A.10°

10
B.'"’c,

C.5°
D.5!

Answer: A

Solution:

n .
£ = { x+1 xis odd
Given, g : A — A such that,
g(f(x)) = f(x)

When x is even, then

X xiseven. .



g(x) =x

When x is odd, then

gx+1)=x+1

This implies,

g(x) =xx 1s even.

= If x is odd, then g(x) can take any value in set A.
So, number of g(x) = 10°

Question147

Letf,g:N — N,suchthatf(n+1)=f(n)+f(1) Vn € N and g be
any arbitrary function. Which of the following statements is not true?
[2021, 25 Feb. Shift-1]

Options:

A. if fog 1s one-one, then g 1s one-one.
B. if f is onto, then f(n) =n, Vn €N.
C. f 1s one-one.

D. if g is onto, then fog is one-one.

Answer: D

Solution:

Given, f(n+1)=f(n)+f(1), Vvn€N
> f(n+1)—f(n)=1f(1)
It is.an AP with common difference = f (1)
Also, general term
I1=T_ =f@1)+@n-)f(l)=nf(1)

= f(n)=nf(1)
Clearly, f(n) is one-one.
For fog to be one-one, g must be one-one.
For f to be onto, f(n) should take all the values of natural numbers.
As, f(x) is increasing, f(1)=1
= f(n)=n
If g is many-one, then fog is many one.
So, if g is onto, then fog is one-one.

Question148



Let x denote the total number of one-one functions from a set A with 3
elements to a set B with S elements and y denote the total

number of one-one functions from the set A to the set A x B. Then,
[2021, 25 Feb. Shift-II]

Options:

A. 2y =91x
B. 2y =273x
C.y=91x
D.y=273x

Answer: A

Solution:

x={f:A—B,fisone-one}

y={g:A—> AxB,gisoneone}

Number of elementsin A=3i.e.|A|=3

Similarly, |B| =5

Then, |AxB|=|A|x|B| =3x5=15

Now, number of one-one function from A to B will be
5 5! 5!

1°P, —(5_3)! T 5x4x3=60

~x=60

Now, number of one-one function from A

h 154 15 15!
I to AxB willbe = P3— (15_3)!— &)

=15%14x13=2730

& y=27301c -~ y=2730
Thus, 2 x(2730) =91 x(60)
=2y =91x

Question149

Letf : R — R be defined as f(x) =2x—1land g: R— {1} — R be
_1

defined as g(x) = X_f. Then the composition function f(g(x)) is :
24 Feb 2021 Shift 1

Options:



A. onto but not one-one
B. both one-one and onto
C. one-one but not onto

D. neither one-one nor onto

Answer:.C
Solution:
=012 ) e

Range of f(g(x)) = mathbb R - {1}
Range of f(g(x)) is not onto
&f(g(x)) is one-one

So, f(g(x)) is one-one but not onto.

Question150

Let R1 and R2 be two relations defined as follows :
R, = {(a,b) ER’: 2a*+b’ € Q} and R, = {(a,b) ER*: 2’ +b* & Q},

where Q is the set of all rational numbers. Then :
[Sep. 03, 2020 (I1)]

Options:

A. Neither R, nor R, is transitive.

B. R, is transitive but R, is not transitive.
C. R, is transitive but R, is not transitive.

D. R1 and R2 are both transitive.

Answer: A

Solution:



(a) ForR, leta=1+v2,b=1-32,c=8""*
aR,b= a’+ b’ = (1+V2)° 4 (1-2)" =6 €Q
bRc=b"+c’=(1-2)+(8"")=3€Q

aRc = a’+¢” = (1+\2)" +8*’ =3+42 ¢Q
~R, is not transitive.

ForR) leta=1+v2,b=v2,c=1-2

aR b=a’+b’=(1+\2)’+(\2)’=5+2V2 ¢ Q
bR,c = b2 4 ¢ =2)°+(1-\2)*=5-22 ¢ Q
aR,c = a’+ct=(1 +\/5)2+(1 —\/5)2=6 €Q
=R, is not transitive.

Question151

The domain of the function f (x) = sin | (

Then a is equal to :
[Sep. 02,2020 ()]
Options:

77
A =

V17 -1
2

B.

1+vV17
2

17

D. T+1

C.

Answer: C

Solution:

XZ-I-l

-.-f(x)=sin1< ’X’+5)
x| +5
41
=>|x[+5<x*+1
[+x*+1#0]

=>x>—|x|-4>0

~=1< <1




(6 5T (525
s [ Ao 1)

1417
2

Question152

IfR={x,y):x,yEZ, X+ 3y2 <8} is a relation on the set of integers
Z., then the domain of R™' is :

[Sep. 02, 2020 ()]
Options:

A. (2,1, 1,2}

B. {0, 1}
C.{-2,-1,0,1,2}
D. {~1,0, 1}

Answer: D

Solution:

Since, R = {(x,y):x,yEZ,x2+3yz§8}

“R={(1,1), (2, 1), (1, —1), (0, 1), (1, 0)}
=D = {=1,0,1}

Question153

Let [t] denote the greatest integer <t. Then the equation in

X, [x]* +2[x+2] =7 = 0 has :
[Sep. 04, 2020 (1)]



Options:

A. exactly two solutions

B. exactly four integral solutions
C. no integral solution

D. infinitely many solutions

Answer: D

Solution:

The given equation [x]2 +2[x]+4-7=0
S[x]PF+2[x]—3=0

=[x]*+3[x]-[x]-3=0
=2>(x]+3)([x]-1)=0=[x]=10r-3=x€[-3,-2)U[1,2)
=~ The equation has infinitely many solutions.

Question154

Let f (x) be a quadratic polynomial such that f(=1)+f(2) = 0. If one
of the roots of f (x) = 0 is 3, then its other root lies in:
[Sep. 02, 2020 (IT1)]

Options:
A (-1,0)
B.(1,3)
C.(-3,-1)
D. (0,1)

Answer: A



Solution:

Let f(x) = ax’ +bx +c
Given : f(-1)+f(2)=0
a—b+ct4a+2b+c=0
=5a+b+2¢c=0...... (i)
and f3)=0=9a+3b+tc=0...... (i)
From equations (i) and (ii),

a _ b ¢, a

C
1-6 18-5 15-9 =5 13 6

Product of roots; ap= ¢= —2 and o =3

== %2 € (-1, 0)

Question155

Let f (1, 3) — R be a function defined by f (x) = XL where [x] denotes

I +x
the greatest integer <x. Then the range of f is:
[Jan. 8, 2020 (II)]

Options:

>
—
S}
(9,1 [¥8)

3
u (3

d

(VRN
~———

o
(9,1 1\S]
N —
)
(VRN
N —

>
—_
IS}
| &

ga

)
)
)
)

©
—_—
(98]
wl A

Answer: B



Solution:

£6) x€(1,2)

X €[2,3).

f’(x) x€(1,2)

1 +x°
X € [2, 3).
~f(x) is a decreasing function

21 6 4
el = = -2 X
y (5’2)”(10’5]

=& (5 5) (53]

TS
wilw
TN

N —

2

Question156

Let A={a,b,c} and B= {1, 2, 3,4}. Then the number of elements in
thesetC={f : A— B |2 €f(A) and f is not one-one } is
[INA Sep. 05,2020 (II)]

Answer: 19

Solution:

The desired functions will contain either one element or two elements in its codomain of which '2'
always belongs to f(A).

~ The set B can be {2}, {1,2}, {2, 3}, {2, 4}

Total number of functions = 1 +(23 -2)3=19

Question157



The inverse function of f (x) = +8*2"’ x E(—1,1),is
[Jan. 8, 2020 (I)]

Options:

1 1+x
A. Zloge(m)

1 1—
B. Z(logge)loge( o)
1 1—x
C. jlog (7%

D. —(logge)log (

»—A‘»—A
v

Answer: A

Solution:

82x N 8—2x

Question158

If g(x) = x*+x—1and (gof)(x) = 4x* - 10x+ 5, then f (
[Jan. 7, 2020 (D]

5): .
T ) is equal to:

Options:

A.

[\ JU)



Answer: B

Solution:

(gof)(x) = g(f (x)) = £7(x) + £(x) ~ 1

e(f(2)) =4(§)2—10.§+5 =3

[+g(f(x)) = 4x> — 10x+ 5]

oo3)]-(5) 1)

Question159

For a suitably chosen real constant a, let a function,f : R—{—a} - R
be defined by f (x) = ~-=. Further suppose that for any real number

x #—a and f (x) # —a, (fof )(x) =x. Then f (—%) is equal to:
[Sep. 06, 2020 (II)]

Options:

A.

W —

W | —
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