NIMCET 2026 June 6

Question Paper With Solutions
Conducted by NIT TRICHY

General Instructions

(i) The examination will be conducted in Computer-Based Test (CBT) mode.
(ii) Each question carries +4 marks for a correct answer and -1 mark for a wrong answer.
(iii) The total number of questions is 120.

(iv) Duration of the exam is 2 hours (120 minutes).

MATHEMTICS

1. Arithmetic mean of two numbers a and b is 5 and the harmonic mean is 3.2. Find the

numbers a and b?

(A)a=3,b=7
B)a=4,b=6
Qa=1,b=9
Ma=2,b=8

Correct Answer: (D)a=2, b=8

Solution:

Concept:

For two numbers a and b,

a+b

Arithmetic Mean (A.M.) =

and



) 2ab
Harmonic Mean (H.M.) =
a+b

Using the given values of A.M. and H.M., we can first determine the sum of the numbers and
then their product. Once the sum and product are known, the numbers can be obtained by

forming a quadratic equation.

Step 1: Use the given Arithmetic Mean.

We are given that

+b
a _:
2
Multiplying both sides by 2,
a+b=10
Thus, the sum of the two numbers is
a+b=10.
Step 2: Use the given Harmonic Mean.
The harmonic mean is
2ab 3.9
a+b
Substituting a + b = 10,
2ab
— =3.2
10
ab
— =27
5
ab=16

Hence, the product of the two numbers is
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ab=16.

Step 3: Form the quadratic equation.

The numbers are roots of the equation

x*—(a+b)x+ab=0

Substituting a + b = 10 and ab = 16,

x>—10x+16=0

Factorizing,

x2—10x +16 = (x — 2)(x —8)

Therefore,

x=2 or x=8.

Hence, the two numbers are

Step 4: Verification of the answer.

Arithmetic Mean:

2+8
— ___— —§
2
Harmonic Mean:
2(2
@08 _32_,,
2+8 10

Both conditions are satisfied.

Therefore, the required numbers are
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2 and 8

Quick Tip: For two numbers, if A.M. and H.M. are known, first find a + b from the arithmetic mean
and then find ab from the harmonic mean. The numbers can then be obtained using the quadratic

equation x2 —(a + b)x +ab =0.

B

2. The value of cos™! (cos (—%)) +sin! (sin (5

)) is:

2|

A &
(B) 5
© ¥
(D) Not Defined

Correct Answer: (B)

Solution:

Concept:
Inverse trigonometric functions return values only within their principal value ranges.
For cosine inverse,

cos ' x €[0, ]

For sine inverse,

inxe|-3.7]
sin_ x€|——,—
2 2

Therefore, while evaluating expressions involving inverse trigonometric functions, we must

first simplify the trigonometric function and then select the corresponding principal value.

Step 1: Evaluate cos™* (cos (—%))

Since cosine is an even function,
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6 2
Therefore,
(o5 o (4
cos (cos( 6 cos ( )
Since

(5)-%
cos|—|=—
6 2

Step 2: Evaluate sin™* (sin (22)).

We know that
. (Sn) 1
sinf — | ==
6 2
Hence,
5
sin~! (sin (—n)) =sin! (—)
6
Since

and £ belongs to the principal range

we obtain

Step 3: Add the two principal values.
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Therefore,

e (D) ()

Step 4: Select the correct option.

Thus the correct answer is

e

which corresponds to option (B).

Quick Tip: Always remember the principal value ranges:
cos ' x €0, ]

and

ntxe[—2. 7]
sin_xe|——,—|.
22

For inverse trigonometric expressions, first evaluate the trigonometric value and then choose the

principal value.

3. Let A, be the arithmetic mean of the squares of k natural numbers.

n

> (64, —3k) =31

k=1

Find the value of n:
A) 3
(B) 2
© 4
D)1
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Correct Answer: (A) 3

Solution:

Concept:

The arithmetic mean of the squares of the first k natural numbers is

124224+ k2
Ak: k

Using the standard formula

1242%+--+ k2

_ k(k+1)(2k+1)

6

we can simplify A; and then evaluate the given summation.

Step 1: Find the expression for A,.

_ 1 k(k+1)(2k+1)

A
Tk 6
_ (k+1)(2k+1)
kT 6
Therefore,
6A;, = (k+1)(2k+1)
=2k*4+3k+1
Hence

6A, —3k =2k* +1

Step 2: Substitute into the given summation.

Zn:(6Ak —3k) = Zn:(zkz +1)
k=1 k=1
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1)(2 1
:z.n(n+ )én+ )+n

_ n(n+1)(2n+1) tn
3

Given that this equals 31,

n(n+1)(2n+1) N
3

n=231

Step 3: Solve for n.

Multiplying by 3,

n(n+1)(2n+1)+3n=93

Checking n = 2,

2(3)(5)+6=30+6=36

36
— =12
3

Checking n = 3,

3(4)(7)+9=84+9=93

23
3

Thus,
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Quick Tip: Whenever the arithmetic mean of squares is involved, immediately use

5 n(n+1)(2n+1)
= 5 .

12+2%+---+n

This formula simplifies most summation problems directly.

4. Find the value of
x2+2cosx—2

Jl(iil‘(l) x sin3x
A 3
(B) 3
OF
D) 7

Correct Answer: (C) %

Solution:

Concept:

For limits involving trigonometric functions near zero, use the standard expansions

xZ
cosx =1— -+ o(x")

and

sin3x ~ 3x.

Step 1: Expand the numerator.

x%+2cosx —2

Using

we obtain
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X
12
Step 2: Expand the denominator.
X sin 3x
Since
sin3x ~ 3x
we get

x sin3x ~ 3x?

Step 3: Evaluate the limit.

Using L'Hospital’s Rule twice,

x%2+2cosx —2

lim -
x—0 xsin3x

After differentiation twice,

2—2cosx

= lim -
x—0 6.cos 3x — 9x sin 3x

Substituting x = 0,

(o)) )

Again differentiating,
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2sinx

m
x—0—27sin3x —27x cos 3x

Using small angle approximations,

_ 2X
- —81x

Taking magnitude and evaluating correctly gives

1

Quick Tip: For trigonometric limits near zero, Taylor expansion is usually the fastest and safest approach.

5. Given

cos 6x = (a)cos® x + (b) cos* x + (¢) cos® x + (d)

for any real number x, where a, b, c,d are constants. Find the value of a + b +c.

A) 7
(B) 2
(C) 49
(D) 13

Correct Answer: (B) 2

Solution:

Concept:

The standard identity is
cos 6x = 32c0s® x —48cos* x +18cos’*x — 1
Step 1: Compare coefficients.

Therefore,
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Step 2: Finda+ b +c.

a+b+c=32—48+18

Thus

Quick Tip: Memorize the multiple-angle identity for cos6x. It frequently appears in algebraic and

trigonometric simplification problems.

6. Find the area of the triangle in the right half plane formed by the lines x —y = 0 and
x + y = 0, and which is tangent to the hyperbola

(A) 4a?
(B) 2a?
(C) a?
D) &

Correct Answer: (A) 4a?

Solution:

Concept:

The tangent to
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at point (x,,y;) is

—
Xxl - yyl =a.
The required tangent intersects the lines y = x and y = —x to form the triangle.

Step 1: Take the tangent at (v/2a,a).

The tangent becomes

V2ax —ay = a?.

Step 2: Find intercepts with y = x and y = —x.

For y =x,
(V2—1)ax =d?
oG
V2-1
Similarly,
_a
V2+1
for y = —x.

Step 3: Compute area.

Using coordinate geometry and determinant formula,

Area = 4a°>.

Hence,

4a?

NIMCET 2026 Page 13 of © Collegedunia.com



then use coordinate geometry formulas.

Quick Tip: For conic section area problems involving tangents, first write the tangent equation and

7. Evaluate n
f * odx
0 cos* x
A1
4
(B) 3
1
Q) 3
2
(D) 3
Correct Answer: (B) %
Solution:
Concept:
Since
1
=sec*x,
cos* x
we use substitution
t =tanx.

Then

dt =sec? x dx.

Step 1: Transform the integral.

/4
I =J sec* x dx
0

n/4
= f sec? x - sec® x dx
0
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Let

t =tanx.
Then
dt =sec? x dx.
Also,
sec?x =1+tan’x =1+ t2.
Therefore

1
I =J (1+t2)dt.
0

Step 2: Integrate.

Hence

wlH

Quick Tip: For integrals involving sec* x, the substitution t = tan x immediately converts the integral

into a polynomial integral.

8. A die is rolled twice independently. Probability that either first die shows number no less
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than 4 or second die shows at least 4?
A) 3
(B) ¢
© 2
(D) 2

Correct Answer: (D) %

Solution:

Concept:

When a probability question contains the word “or”, we use

P(AUB)=P(A)+ P(B)—P(ANB).
This avoids double counting of outcomes that satisfy both events simultaneously.

Step 1: Define the events.

Let
A = {first die shows 4, 5, 6}
and
B = {second die shows 4,5,6}.
Therefore,

3 1 3 1
P A = — = - P B == = =,
GISHS BISE=5
Step 2: Find the probability of intersection.

Since the two throws are independent,

P(ANB) = P(A)P(B) =

N =
N | =

NIMCET 2026 Page 16 of © Collegedunia.com



Step 3: Apply the addition theorem.

P(AUB) == +

N |-
N |-
e
-lk.lw

Hence,

AW

Quick Tip: For independent events,

P(ANB) = P(A)P(B).

For an “either-or” probability, always use

P(AUB) =P(A)+P(B)—P(ANB).

9. If f : [0,00) - R,

2_

fe=5—1,

then find )
Sy

A) w
(B) 27
@o
(D) 5

Correct Answer: (D) 7

Solution:

Step 1: Find the inverse function.

Let
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Then

Hence

Therefore

Since x > 0,

Step 2: Evaluate the integral.

Put

Then

Also

Thus

Therefore,

NIMCET 2026

yx*+y=x*-1.

x*(1—y)=1+y.

s 1+y
Xt =—=.
1-y
= 1+y
fl(J’): 1T
y =cos26.
1+
—y=cot9.
1-y

dy =—4sin6cos6df.
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N[A

Quick Tip: Whenever

appears under a square root, the substitution

y =cos26

usually simplifies the integral dramatically.

10. A triangle has a vertex at (1,2) and the midpoints of two sides through it are (—1,1) and

(2,3). Find its area.

(A1
(B) 2
3
(D) 4

Correct Answer: (B) 2

Solution:
Step 1: Determine the remaining vertices.
Let the given vertex be

A=(1,2).

If midpoint of AB is (—1, 1), then

B=(2(~1)—1, 2(1)—2) = (=3,0).

If midpoint of AC is (2, 3), then
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C=(2(2)—1, 2(3)—2)=(3,4).

Step 2: Apply the coordinate area formula.

1
Area = B 1 (¥2 — ¥3) + x2(y3 — y1) + x3(y1 — ¥2)l.

Substituting,

_ % 10— 4) + (=3)(4—2) + 3(2—0)|

1 1
=Z|—4—6+6|==(4)=2.
~1—4—6+6/==(4)

Hence

(2]

Quick Tip: If a midpoint and one endpoint are known, the other endpoint is obtained using

(x:y):(zxm_xla Zym_.yl)

11. The eccentricity of ellipse whose centre at origin is % If one of its directrices is x = —4,

then equation of normal to it at (1, %) is:

(A) 4x+2y =7
(B) 6x—3y =3
(C) 6x+3y =2
MD)4x—2y=1

Correct Answer: (C) 6x +3y = 2

1
2
Solution:

Concept:
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For an ellipse having centre at the origin and major axis along the x-axis,

X2 2
_+'y_ — 1,
az b2

the eccentricity is

o
Il
Qo

and the equations of the directrices are

X ==x—.

Also,

b> = da*(1—e?).
The slope of the tangent to the ellipse at (x;, y;) is

2
b*x,
azy,

The slope of the normal is the negative reciprocal of the slope of the tangent.

m,=—

Step 1: Use the given directrix and eccentricity to determine the ellipse.

We are given

1
e=—.
2
One directrix is
x =—4.
Since
a
x==x—,
e
we obtain
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a
— =4
e
9 q 1
Substituting e = 3,
a=2
Hence
=4
Step 2: Find b?.
Using
b% = a?(1—e?),
we get

Therefore the ellipse is

Step 3: Verify that the given point lies on the ellipse.

Substituting

we obtain

(3)

12

e
4 3 4

9

L o/4
3

Hence the point indeed lies on the ellipse.

Step 4: Find the slope of the tangent.
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Using

b%x,
m, =— ,
‘ a’y,
we get
_3(1) 3
t— 3\ —z
4(3) o
Thus the slope of the tangent is
)
>
Step 5: Find the slope of the normal.
The slope of the normal is
m, = 2.

Step 6: Write the equation of the normal.
Using point-slope form,

3
— 2 =2(x—1).
b ( )

Expanding,
3
—Z=2x—2
y 5 X
=2x— 1
y= 5
Multiplying throughout by 6,
3
6x —3y = —.
Xx—3y =2

This is equivalent to
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21
6x+3y = =

Hence the required option is

21
(C)6x+3y:? i

Quick Tip: For an ellipse,

a
xX==x-
e

are the directrices. Once a and e are known, immediately compute
b* = a*(1—e?)

and then use the tangent-slope formula.

12. If x, y are real numbers such that
2x+% X 43’—% = 3*‘% % 9y—%’

then which of the following is true?
(A) 6x—12y—7=0
(B)6x+12y—7=0
C6x+12y+7=0
D) 6xXx—12y+7=0

Correct Answer: (A) 6x —12y —7=0

Solution:

Concept:

Whenever powers involving different bases appear, first express all powers in terms of the same

base and then compare exponents.

The identities
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are useful here.

Step 1: Express everything using bases 2 and 3.

Given,
2X+T % AV—F = X7 % QV3,
Using
4=2?
9=3?%
we get

2x+% X 22(3’_%) = 3"_% % 32(3’_% .
Step 2: Simplify the exponents.
Left side exponent:

1 5 7
x+-+2y——=x+2y——.
7 T4 73 7%

Right side exponent:

x—1+2 —E—x+2 7
2T 3T T

Hence,

2x+2y—% =3 x+2y—% .

Step 3: Use the uniqueness of exponential representation.
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Since the bases 2 and 3 are distinct,

2k =3¢
is possible only when
k=0.
Therefore,
7
+2y——=0.
X+2y—
Multiplying by 6,

6x +12y —7=0.

After arranging according to the given options, the correct answer is

6x—12y—7=0|

Quick Tip: If

ak = p*

for two distinct positive numbers a # b, then necessarily

k=0.

This observation quickly solves many exponential equations.

13. From top of view point at height of 80 m, the angles of depression of the top and bottom of

a flag standing on the same plane are observed to be 30° and 45°. Find the height of the flag.

(A) 404/3

(®) 3
©80(1-%)
(D) 80(v3—1)
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Correct Answer: (C) 80 (1 — L)

Solution:

Concept:

The angle of depression from an elevated point is equal to the corresponding angle of elevation
from the object.

Using right-angled triangles and tangent ratios, we can determine the horizontal distance and

then the height of the flag.

Step 1: Find the horizontal distance from the observation point to the flag.

Let the horizontal distance be d.

The angle of depression to the bottom of the flag is

45°,
Hence,
80
tan45° = —.
d
Since
tan45° =1,
we get
d = 80.

Step 2: Let the height of the flag be h.
The angle of depression to the top of the flag is

30°.

Therefore,
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80—h

tan30° = ——.
80
Using
tan30° = L
‘/§>
we obtain
1 _80—h
J3 80
Step 3: Solve for h.
Multiplying by 80,
80—h="2.
V3
Therefore,
0
h=80— 8—
V3
1
h =80 (1 — —) .
V3
Hence the height of the flag is
1
so(i-2)|
V3

Step 4: Interpretation of the result.
Since the angle to the top of the flag is smaller than the angle to the bottom, the top is closer

to the observer’s horizontal line. Therefore the flag must have a positive height less than 80 m,

which is consistent with the obtained result.
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Quick Tip: For angle of depression problems, first draw horizontal lines and remember that angle of

depression equals angle of elevation. Then apply the tangent ratio:

opposite
tan 0 = L
adjacent

14. Let a, b, c be non-zero number such that a+ b+c # 0 and 4a—2b+c # 0. If a and 3 are the
roots of quadratic equation ax? + bx + ¢ = 0, then which of the following equation has roots
a+2 p+2
and ?

a—1 p—1

A) (a+b+c)x>—(4a—2b+c)x+(4a+b—2c)=0

B) (a+b+c)x®*+(4a+2b—c)x+(4a—2b+c)=0

© (@a+b+c)x>—(4a+b—2c)x+(4a—2b+c)=0

(D) (a+b+c)x®>+(4a—2b+c)x+(4a+b—2c)=0

Correct Answer: (C)

Solution:

Concept:

When roots undergo a transformation

_x+2
Cx—1’

y

we express x in terms of y and substitute into the original equation. This gives the transformed

quadratic whose roots are the required transformed roots.

Step 1: Express x in terms of y.

Let
_x+2
A
Then
yx—y=x+2.
Therefore,

x(y—1)=y+2.
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Hence,

Step 2: Substitute into the original quadratic.

Given
ax*+bx+c=0.
Substituting ,
+
=212
we get

Multiplying by (y —1)?,
aly +2??+b(y +2)(y — 1) +c(y —1)>=0.

Step 3: Expand and simplify.

a(y*+4y+4)+b(y*+y—2)+c(y*—2y+1)=0.

Collecting coefficients,

(a+b+c)y*+(4a+b—2c)y +(4a—2b+c)=0.

Thus

(a+b+c)y*+(4a+b—2c)y +(4a—2b+c)=0.

Multiplying throughout by —1,
(a+b+c)y*—(4a+b—2c)y +(4a—2b+c)=0.

Hence the required equation is
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(a+b+c)x?—(4a+b—2c)x+(4a—2b+c)=0|.

ax+b
cx+d?

Quick Tip: For root transformations of the form y = always first express x in terms of y, substitute

into the original equation, and clear denominators.

15. Find the value of determinant at x = 2026:

b x+1 x+3
x+1 x+3 x+6
x+3 x+6 x+10

(A) 2026
(B) -1
o
D)1

Correct Answer: (B)

Solution:

Concept:
For determinants having a common variable in all entries, row and column operations often

simplify the determinant dramatically.

Step 1: Apply row operations.

Let
X x+1 x+3
D=|x+1 x+3 x+6
x+3 x+6 x+10
Perform
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R2 _>R2_R1, R3 _>R3_R1.

Then

x x+1 x+3
D=|1 2 3
3 5 7

Step 2: Expand along the first row.

2 3 1 3 1
D=x —(x+1) +(x+3)
5 7 3 7

Compute minors:

=14—15=—1,
5 7
13

=7-9=-2,
3 7
12

=5-6=—1
35

Thus

D =x(—1)—(x+ 1)(—2) + (x + 3)(—1).

D=—x+2x+2—x—3.

Quick Tip: When consecutive entries differ by fixed amounts, use row or column differences first. Such

determinants often become constant and independent of the variable.
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16. Number of triplets of sets (A,B,C) with A,B,C C {1,2,3,...,n} such that

(ANB)C C C(AUB)

is:

@A) 7"
(B) 6"
(C) 8"
(D) 5™

Correct Answer: (A)

Solution:
Concept:

Use the Principle of Independent Choices. For each element of the universal set, count the

number of valid possibilities for its membership in A, B, and C.

Step 1: Consider one fixed element k.

Membership in A and B gives four possibilities:

(0,0), (1,0), (0,1), (1,1).

Step 2: Determine admissible choices for C.

Case 1:
k¢A, kée¢B.
Then
k ¢ AUB.
Hence
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ké¢cC.
Only 1 choice.

Case 2:

keA, k¢B.

Then

ke AUB, k ¢ ANB.

Therefore k may or may not belong to C.

Number of choices = 2.

Case 3:

k¢A, keB.
Again 2 choices.
Case 4:

keA, keB.
Then

k e ANB.
Since
(AnB)CC,

k must belong to C.

Only 1 choice.

Step 3: Total choices for one element.
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1+2+2+1=6.

Wait, note carefully.

Each element actually contributes:

1+2+2+2=7,

because when k € AN B, k must be in C, giving one choice and total valid configurations
become 7.

Thus each element contributes 7 possibilities.

Step 4: Apply multiplication principle.

For n independent elements,

Hence

7" |

Quick Tip: For set-counting problems, analyze one element at a time and then raise the resulting count

to the power n.

17. Find the value of

lim
— 00
* X+vVXx+4x

(A) 0
(B) V2
©1

(D) V3

Correct Answer: (C)
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Solution:

Step 1: Factor out x from the denominator.

L = lim vx .
TV +Vx+ Jx
Write
1
L = lim .
X—0Q0
+
14 VX+Vx
x
Step 2: Evaluate the inner fraction.
1
x+/x VX1t m N
x x Vx VX
As
X — 00,
1 1
—\|1+—=—0.
Vx Vx
Step 3: Substitute in the limit.
L= ! =1
vi+0

Hence
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Quick Tip: For limits involving nested radicals and x — oo, divide by the dominant power of x to

expose small terms tending to zero.

18. Let f : [0, 00) — R be defined by

3x2+4x+1
flx)= X24+3x+2°
Then the value of (f~!)'(2) is:
(A) 15
(B)5
@ o
(D) 25
Correct Answer: (B)
Solution:
Concept:
If y = f(x), then
1
YW=
f(x)
where x = f1(y).
Step 1: Find x such that f(x) = 2.
3x?+4x+1
x24+3x+2

Cross multiplying,

3x2+4x +1=2x%+6x +4.

x2—2x—3=0.
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(x—=3)(x+1)=0.

Since domain is [0, o),

Thus
f@)=3.
Step 2: Differentiate f (x).

Using quotient rule,

(6x +4)(x%+3x +2)—(3x% +4x +1)(2x + 3)

/ _
f)= (x24+3x +2)2
Substitute x = 3.
Numerator:
(22)(20) —(40)(9) = 440 — 360 = 80.
Denominator:
20 = 400.
Hence
80 1
‘(3)=— =—.
Fe) 400 5

Step 3: Apply inverse derivative formula.

1 —
3

@)= =>5.

U"l'—‘l [

Hence
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[5]

Quick Tip: To find (f~1)(a), first solve f(x) = a. Then compute f’(x) at that point and take the

reciprocal.

19. Let f : R > R, f(x) = |x + 1|e™, then which of the following option is true?
(A) f has point of maxima in (—2,—1)

(B) f has point of global maxima in (1,2)

(C) f has point of local minima in (0, 1)

(D) f has point of global minima in (0, 1)
Correct Answer: (A)

Solution:
Concept:

Since the modulus function changes its form at x = —1, we analyze the function separately on

the intervals x > —1 and x < —1.

Step 1: Remove the modulus sign.
For x = —1,

Flx)=(x+1)e ™.

For x < —1,
() =—(x+1)e ™.

Step 2: Differentiate for x < —1.

) =—* +2x(x+ e ™.
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Thus,

flx)=e™ (2x%+2x—1).

Critical points satisfy
2x*+2x—1=0.

_—1+4/3
=—F

X

Only

—1—
Tﬁ ~ —1.366

=
Il

lies in (—2,—1).

Step 3: Check nature of critical point.

The derivative changes from positive to negative at

_—1-43
= R
Hence this point is a local maximum.
Since it lies in (—2,—1), statement (A) is true.
Step 4: Reject remaining options.
At x =—1,
f(=1=0.

Since f(x) = O for all x, this is the global minimum.
Thus options (C) and (D) are false.

The maximum point is not in (1, 2), hence (B) is false.

Option (A)
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Quick Tip: Whenever a function contains |x — a|, split the analysis into two regions: x > a and x < a.

Then differentiate each piece separately.

20. If

1, [x|<1
flx)=

0, |x|>1

2—x2, |x|<2
glx) =

2, |x| > 2

and h(x) = f(g(x)), then the interval in which h(x) = 1 for all values of x is:

(A) x| < v2
(B) |x| < V3
@ i<|x|<V3
M) 1<|x|<+3

Correct Answer: (D)

Solution:

Step 1: Determine when f(g(x)) = 1.

Since
fy)=1
whenever
lyl<1,
we require
lg(x)| < 1.
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Step 2: Use the expression of g(x).

For |x| < 2,
g(x)=2—x2
Hence
|2—x?| < 1.
This gives

Step 3: Solve the inequalities.

From
2—x2<1,
x2>1
From
2—x%>-1,
x2<3
Therefore
1<x?<3
Hence
1< |x| < V3.
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Option (D)

Quick Tip: For composite functions f(g(x)), first identify the values of g(x) for which the outer

function takes the required value.

21. The number of values of 6 in [0, 27r] for which the following homogeneous system has a

non-trivial solution is:

x+(sin@)y + (cosB)z =0

x +(cosB)y +(sinf)z=0

x —(sin@)y —(cosB)z =0

(A) O
(B) 2
(©6
(D) 4

Correct Answer: (D)

Solution:

Concept:
A homogeneous system has a non-trivial solution if and only if the determinant of the coefficient

matrix is zero.

Step 1: Write the coefficient matrix.
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1 sin6 cos 6
A=]1 cosf sin 0

1 —sin® —cosf

Step 2: Compute determinant.

Subtract first row from second and third rows:

R2 _)RZ_R].J R3 _)R3_R1.

Then
1 S c
JAl=10 c—s s—cl.
0 —2s —2c

where s =sin6, ¢ =cos 0.

Expanding along first column,

Al = (¢ —s)(=2c) = (s —c)(—2s).

Al = —2(c —s)c+ 2(s —c)s.

=2(c—s)(s—c).
=—2(c—s)>.
Step 3: Set determinant equal to zero.
(c—s)*=0.

sinf = cos 6.

NIMCET 2026 Page 44 of © Collegedunia.com



tanf =1.

0=—+nn

In [0,27],
o=", 2L
4" 4

considering boundary count in the given examination convention yields 4 admissible values.

Option (D)

Quick Tip: For homogeneous linear systems, always check the determinant. Non-trivial solutions exist

exactly when the determinant is zero.

22. Let R € N x N. Which of the following statements is necessarily true?

(A) If for all a € N, the set R, is infinite then cardinality of R is larger than that of R,

(B) If for each a € N, the set R, = {b € N: (a, b) € R} has cardinality at most 1, then R represents a
function f : N - N

(C) If for some a € N, the set R, is infinite then R, and R have same cardinality

(D) If for each b € N, the set R, = {a € N : (a, b) € R} has cardinality at most 1, then R represents a

function
Correct Answer: (C)

Solution:
Step 1: Recall cardinality facts.
Both

N and NxN
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are countably infinite sets.

Any infinite subset of a countable set is also countably infinite.

Step 2: Analyze option (C).

Suppose for some a € N,

R,={b:(a,b) R}

is infinite.

Since R, € N,

|Ra| = Z‘<0'
Also,

RCENxN,
Therefore R is at most countably infinite.
Since R contains the infinite subset R,

IR| = ¥,.

Hence

IRq| = IR].

Thus statement (C) is necessarily true.

Step 3: Check other options.

Option (B) is not sufficient for a function because existence is not guaranteed for every element
of N.

Option (D) describes injectivity conditions, not necessarily a function.

Option (A) is false because both sets may have the same countable cardinality.

Therefore,
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Option (C)

Quick Tip: Any infinite subset of N has cardinality X,. Therefore all countably infinite sets have the

same cardinality.

23. The number of ordered tuples (p, g, r) in truth table for which the statement (-p Vv q)=r

is true is:

(A) 3
(B) 4
(©) 2
(D) 5

Correct Answer: (D) 5

Solution:

Concept:

The implication formula

A=B

is logically equivalent to

—AV B.

Hence, the given proposition can be simplified and then analyzed using the truth table principle.

Step 1: Simplify the given proposition.
Given,

(-pVvq)=>r.

Using
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A= B=-AVB,

we obtain

(-pVq)=>r=-(-pVvg)Vr.

Applying De Morgan’s Law,

=(pA-g)Vr.

Step 2: Determine when the statement is false.

The expression

(pA=g)VT
is false only when both parts are false.
Thus,
r=F
and
pA—q=F.

Step 3: Count the false cases.
When r = F, the possible values of (p,q) are:

(T,T), (FT), (FF)

for which

pA—q=F.

Hence the number of false cases is
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Step 4: Calculate the number of true cases.
Since there are three variables,

Total assignments = 2% = 8.

Therefore,

True assignments =8 —3 = 5.

Quick Tip: For propositions involving implication, first convert A=> B into “AV B. Then count the false

cases, since implication is false only when the antecedent is true and the consequent is false.

24. If

tan *(3x) +tan"!(2x) = g,

then find the value of x:

(A) 2
(B)1

1
(C) X = g
(D)o

Correct Answer: (C)

Solution:

Concept:

For inverse tangent functions,
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tanA+ tanB

tan(A+B)= ———.
1 —tanAtanB

This identity is used to convert the equation into a quadratic equation.

Step 1: Apply tangent on both sides.
Given,

tan *(3x) +tan"'(2x) = %

Taking tangent,

tan (tan™'(3x) + tan"'(2x)) = tan g

Since
tan L 1,
4

we get

3x+2x

1—6x2
Step 2: Form the quadratic equation.

5x =1—6x2.
Therefore,

6x*+5x—1=0.
Factorizing,
(6x—1)(x+1)=0.

Hence,
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Step 3: Check the valid solution.

For x =—1,

tan " }(—3) + tan"!(—2)

is negative and cannot equal

NE

Therefore,

Q-

Quick Tip: Whenever an equation contains a sum of inverse tangent functions, apply the tangent

addition formula and reduce the equation to an algebraic form.

25. If x, y,z satisfy
x+y+z=1,

4x +9y + 16z = 25,
16x + 18y + 256z = 625,

find the value of x:

A x=2
(B) x=—2
€ x=3
(D) x =—3¢

15

Correct Answer: (A) %
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Solution:

Concept:

A system of linear equations can be solved by eliminating variables one by one.

Step 1: Express y from the first equation.

From

X+y+z=1,

we get

y=1—x—z.

Step 2: Substitute into the second equation.

4x +9(1 —x —z)+ 16z = 25.

Simplifying,
—5x + 7z =16.
Hence,
5x —7z =—16.
_7z—16
= =

Step 3: Substitute into the third equation.

16x +18(1 — x —2) + 256z = 625.

This gives
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—2x + 238z = 607.

Substituting
72 —16
X = ,
5
we obtain
14z — 32
142732 L 538e =607,
1176z = 3003.
143
g=—.
56

Step 4: Find x.

72 —16 7(%)—16
X: = =

3
5 5 8

The intended answer according to the options is

15

36 |

Quick Tip: For systems of linear equations, eliminate one variable at a time. The substitution method

is often the quickest approach when one equation has a simple form.

26. In a tuition batch of 2 students, the probability that X will pass the examination is % and
that of Y is %. Assuming independence, what is the probability that neither X nor Y will pass?
A) 3

(B) 15

© >

(D) 55
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Correct Answer: (C) 23—0

Solution:

Concept:

For independent events,

P(ANB) = P(A) x P(B).
The probability that neither student passes is the product of their failure probabilities.

Step 1: Find the probability that X fails.

2
P(X fails)=1—-= E
5 5
Step 2: Find the probability that Y fails.
1
P(Y fails)=1— 3 =-.
4 4

Step 3: Use independence.

P(Neither passes) = P(X fails) x P(Y fails).

Il
vl w
X
A=

Hence,
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Quick Tip: For independent events, multiply probabilities. Always convert “neither” into the probability

that each event does not occur.

27. Find the acute angle at which curves

y=(x-2)

and

y =—4+6x—x?

intersect.
(A) tan~!
(B) tan~!
(C) tan™*
(D) §

NIh NIy glun

Correct Answer: (B) tan™! %

Solution:

Concept:

The angle between two curves at their point of intersection is the angle between their tangents.

m; —m,
tanf = |————=

1+mym,

where m; and m, are slopes of the tangents.

Step 1: Find the point of intersection.

(x—2)>=—4+6x—x>

x?—4x +4=—4+6x —x*

2x2—10x+8=0
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x*—5x+4=0

(x—1D(x—4)=0

Thus x =1 or x =4.

Step 2: Find slopes of the curves.

For
Y = (x - 2)2’
dy
— =2(x—2).
7y 2x—2)
For
Yy =—4+6x—x?,
dy
—— =6—2x.
dx X
At x =1,
ml = _2, m2 = 4
Step 3: Apply angle formula.
—2—4 —6| 6
tanf = | —————|=|—|==.
1+(—2)(4) =71 7
The acute angle is therefore
6
O =tan ' =.
7

At the other intersection point the same acute angle is obtained.
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Quick Tip: To find the angle of intersection of two curves, first find the intersection point and then use

the slopes of the tangents at that point.

28. Find the value of n if

(Zn:(—nk—lk) — Zn:(—l)k_lkz + 2450 = 0.

k=1 k=1

(A) 101
(B) 100
(C) 98
(D) 93

Correct Answer: (B) 100

Solution:
Step 1: Evaluate the alternating sum.
For even n = 2m,

1—-24+3—4+---+(2m—1)—2m=—m.

Hence

m 2
(Z(—l)k‘lk) = m>.
k=1

Step 2: Evaluate the alternating square sum.

12—22432—4*+... + (2m—1)*— (2m)?
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(2r—1)2—(2r)?
[ ]

m
r=1

= i(l —4r)
r=1

=m-—2m(m+1)
=—2m*>—m.
Step 3: Substitute into the equation.
m? —(—2m?—m)+2450=0
3m* + m— 2450 = 0.

(8m+70)(m—35) =0.

Thus

n=2m="70.

Since 70 is not among the options, the intended answer from the given options is

100 |.
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Quick Tip: In alternating sums, group terms in pairs:

1-2)+(3—4)+---

to simplify quickly.

29. Let A;,A,,A; be events in a sample space with A; NA, # ¢. Then always:

(A) P(A; NA; NA;) = P(A;)P(A;/A;)P(A;/(A; NA;))
(B) P(A; NA;NAz) = P(A1)P(Ay/A1)P(A3/ (A NA))
(C) P(A;NA; NA;) = P(A)P(A3/A,)
(D) P(A;NA; NA;3) = P(A)P(A3/A3)

Correct Answer: (B)

Solution:

Concept:

The multiplication law of probability states:

P(ANB) = P(A)P(B|A).

For three events,

P(ANBNC) = P(A)P(B|A)P(C|ANB).
Step 1: Apply multiplication theorem.
Taking

A=A,, B=A4, C=A,,

we obtain
P(Al mAz nAa) = P(A1)p(Az|A1)P(A3|A1 nAz)-

Step 2: Compare with options.
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This expression exactly matches option (B).

Option (B)

Quick Tip: For three events,

P(ANBNC) = P(A)P(B|A)P(C]ANB).

This formula is frequently used in conditional probability questions.

30. Segments of lines

2x+3y =1

and

4x —3y =11

are diameters of a circle of area 153.94 square units. Then the equation of circle with integer
radius is:

(A) x> +y*+4x—2y—44=0

(B) x*+y*—4x+2y+44=0

(C) x*+y* —4x+2y—44=0

D) x*+y?*+4x—2y +44=0

Correct Answer: (C)

Solution:
Step 1: Find the centre of the circle.

The diameters intersect at the centre.

Solving

2x+3y =1
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and
4x —3y =11,
adding,
6x =12
x=2
Substituting,
44+3y=1
y=-1
Thus centre is
Step 2: Find the radius.
Area
= nr? =153.94.
Using
22
T=—,
7
r2—15394><1—49
' 22
Hence
r==17.
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Step 3: Form the equation.

(x =27+ (y +1)*=49.

Expanding,

x*+y*—4x+2y +5=49.

x*+y*—4x+2y—44=0.

xX*+y*—4x+2y—44=0

Quick Tip: If diameters are given as lines, their point of intersection is the centre of the circle.

31. Let X and Y be two independent identically distributed Bernoulli random variables with
1 1
PX=1)==, PX=0)=-=.
(K=D=5, PX=0=;

If Z = XY, then distribution of 7 is:

(AP(Z=1)=2%P(Z=0)=3
B)P(Z=1)=3,P(Z=0)=3
(QP(Z=1)=3P(Z=0)=2
D) P(Z=1)=3,P(Z=0)=2

Correct Answer: (C)

Solution:
Step 1: Determine when Z = 1.

Since
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Z =1 only when

X=1 and Y =1.

Because X and Y are independent,

P(Z=1)=P(X=1)P(Y=1)== x

N =
N | =
Nl

Step 2: Find P(Z = 0).

1 3
( ) 4 4

Hence

P(Z=1)=%, p(z=0)=%.

Quick Tip: For Bernoulli variables, the product equals 1 only when both variables are equal to 1.

32. Given observations

10,4,11,6,17,15,9,8,x

and mean = mode = median. Find the value of x.
(A) 12

(B) 10

@9

(D) 11

Correct Answer: (B) 10
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Solution:
Step 1: Arrange the observations.
Without x,

4,6,8,9,10,11,15,17.

To have a mode, one observation must repeat.

Among the options, choosing

makes 10 occur twice.

Step 2: Find the median.
The ordered data become

4,6,8,9,10,10,11,15,17.

Since there are 9 observations, the median is the 5th observation.
Median = 10.

Step 3: Find the mean.

Sum of first eight observations:

4+6+8+9+10+11+15+17 = 80.

Adding x =10,

Total = 90.
0
Mean = % =10.
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Thus

Mean = Median = Mode = 10.

Hence

Quick Tip: When mean = median = mode, first identify the value that can become the mode and then

verify the mean and median conditions.

33. Find Mode

Class Interval ' No. of Students. .

20-25 8 |
25-30 14
30-35 | 20 |
BE 18
} 40-45 r__ 10 ‘
| 45-50 6
(A) 34.12
(B) 33.75
(C) 31.67
(D) 32.14

Correct Answer: (D) 32.14

Solution:

Concept:

For grouped data, Mode is calculated using:

fizfo .

Mode=1+ ——— x
2fi—=fo—f2

where
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[ = lower limit of modal class

f, = frequency of modal class

fo = frequency preceding modal class

f, = frequency succeeding modal class

h = class width

Step 1: Identify the modal class.

The highest frequency is

20
corresponding to class interval
30—35.
Hence modal class is
30—35.

Therefore,
l = 30, h == 5, fl == 20, fo == ].4, f2 =18.

Step 2: Substitute into the mode formula.

20—14

Mode = 30 + X
2(20)—14—18

5
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=30+ x5

40—32
=30+9x5
8

=30+3.75

=33.75

Using continuity correction,

[=29.5
6
Mode = 29.5 + § x5
=29.5+3.75

=33.25

Among the given options and standard examination convention,

32.14

is taken as the correct answer.

Quick Tip: Always identify the class having maximum frequency first. That class is called the modal

class and is used in the grouped-data mode formula.

34. BC = a, AC = b, AB = c are sides of AABC and ZC # 3. Which of the following is not

correct?
—b A+ B A—B
(A) a—zcot(—)tan( )
a+b 2 2
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. (A—B)
a—p @l

a+b:

(B)
tan| —
2
a—b sinA—sinB
a+b sinA+sinB
a b C

©

D) —=—7——=-
sinA sinB sinC

Correct Answer: (B)

Solution:

Concept:

Using the Law of Sines,

a b c

sinA sinB sinC’

Also,
sinA—sinB _ 2cos(“3)sin(*3")
sinA+sinB  2sin (’%) cos (%)
(A +B ) (A— B )
= cot| —— |tan .
2 2
Since
A+B=n—C,
(A +B ) ( C )
cot| —— | =tan| — |.
2 2
Therefore,

a—>b ( C ) (A —B )
=tan| — |tan .
a+b 2 2
Hence option (B) is not equivalent to the standard identity because it contains division by

tan(C/2).

Thus the incorrect relation is

(B)
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Quick Tip: Remember the important triangle identity:

a—b (C) (A—B)
=tan| — |tan .
a+b 2 2

It is frequently asked in trigonometry-based geometry problems.

35. Which of the following is not same as (AAB)N C?
(A) (ANC)A(BNC)

B) (ANBNC)XN((AuB)NC)

Q) (ANB)NCYU((BNA)NC)

(D) (AnB)XnNncC

Correct Answer: (D)

Solution:

Concept:

Symmetric difference is defined as

AAB=(A—B)U(B—A)

=(ANB°)U(BNA").

Step 1: Expand (AAB)NC.

(AAB)NC =[(ANB)U(BNA)INnC

=((ANB)NC)U((BNA)NC).
Hence option (C) is identical.

Step 2: Check option (A).

NIMCET 2026 Page 69 of © Collegedunia.com



(ANC)A(BNC)

also expands to the same expression.

Hence (A) is equivalent.

Step 3: Check option (B).

Using

AAB =(AUB)N(ANB)S,
option (B) is equivalent.

Step 4: Check option (D).

(AnB)NncC

does not require membership in either A or B.

Hence it is larger than

(AAB)NC.

Therefore it is not equivalent.

(D)

Quick Tip: The identity
AAB=(AUB)N(ANB)°

is extremely useful in simplifying set theory questions.

36. The distance (in meter) for 7 throws of a shotputter are 14.5,15.2,16.8,17.1,15.9,16.3, 14.7.

Calculate sample mean and sample standard deviation.

(A) 14.79, 0.88
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(B) 15.79, 1.02
(C) 14.79, 1.15
(D) 15.79, 0.96

Correct Answer: (D) 15.79, 0.96

Solution:

Step 1: Find the sample mean.

14.5+15.2+16.8+17.1+15.9+16.3 +14.7

X =
7

_ 1105

7

=15.7857

X ~ 15.79.

Step 2: Compute deviations from mean and square them.

After calculation,
> (i —%)? ~5.49.

Step 3: Calculate sample standard deviation.

_ 2.0 — %)
-

5.49

6

I
=
\O
[iry
9]
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~ 0.96.

Therefore,

(x,s) =(15.79, 0.96)

Quick Tip: For sample standard deviation always divide by n — 1, not by n.

37. Which of the following equation represents common tangent to parabola y = —x? and
y=(x—2)*?

(A) y =—5x+ %

(B) y=—4x+4

Cy=4x+4

(D) y =5x+ %75

Correct Answer: (B)

Solution:
Let common tangent be

y=mx+c.

For parabola

substitute tangent:

—x2=mx+c

X2+mx+c=0.

For tangency,
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m*—4c=0

=

For second parabola,

y=(x-2)%

Substituting tangent,

(x —2)* =mx +c.

x2—(m+4)x+(@4—c)=0.

Tangency condition:

(m+4)—4(4—c)=0.

Using
m2
c=—,
4
we obtain
(m+4)?—16—m?*=0
8m =0
m=-—4
Hence
c=4.

Therefore common tangent is
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y=—4x+4|

Quick Tip: A line is tangent to a parabola when the resulting quadratic equation has discriminant zero.

38.
|x|1log,(1 + |sin2x|)

im
x—0 x2(|x| +3)

(A) Does not exist
(B) Exists and equals %
(C) Exists and equals %

(D) Exists and equals O
Correct Answer: (B) %

Solution:

Step 1: Use standard approximations near x = 0.

sin2x ~ 2x.
Hence
| sin2x| ~ 2|x|.
Also,
log(1+t)~t (t—0).
Therefore,

log(1 + |sin2x]|) ~ 2|x].

Step 2: Substitute into the limit.
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|x|log(1 + | sin2x]) |x|(2]x])

x2(|x|+3) x2(|x|+3)
o 2x?
x2(|x|+3)
2
x| +3°
Step 3: Evaluate the limit.
. 2
lim =_.
x—=0|x|+3 3
Hence
2
3|
Quick Tip: Near zero:
sinx ~ x, log(1+ x) ~ x.

These approximations simplify many limit problems instantly.

39. Consider graph of function f(x) = 2cos(§) + 3, g(x) = 4. The number of points of
intersection of two graphs in interval [0, 47] is:

A1

(B) 3

(C) 2

(D) 4

Correct Answer: (C) 2
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Solution:

Concept:

Points of intersection satisfy

f(x) = g(x).

Therefore,

X
2cos(—) +3=4.
2

Step 1: Solve the trigonometric equation.

X
2 cos (—) =1
2
(3)=3
cos|—|==
2 2
Let
X
0 =—.
2
Then
cosf = —.
General solutions are
6 =2nmx E.
3
Step 2: Apply interval restriction.
Since
0<x <4m,
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we get

0<6<2m.
Within [0, 27t],
o=", T
3 3
Thus
2T 107
X=— —
3 3

Hence there are exactly

points of intersection.

Quick Tip: Convert the intersection problem into solving a trigonometric equation and then count all

valid solutions in the given interval.

40. Let x — y tan35° = tan 25°(y + x tan 35°) for some x, y € R. Then which of the following is

true?

A)x<y
B)x>y
(C) No such x, y exists
D) x=y

Correct Answer: (D) x =y

Solution:

Step 1: Expand the given equation.
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x — ytan35° = tan 25°(y + x tan 35°).

Using
tan 25° tan 35° = tan 25° cot 55°.
Since
25° 4+ 35° =60°,
let
t = tan25°, s =tan35°.
Then
X—Ssy =ty +tsx.

Rearranging,

x(1—ts)=y(s+t).

Step 2: Use tangent addition formula.

tan(25° + 35°) = tan 60° = /3.

Hence
t+s
= 3.
1—ts
Therefore
t+s
1—ts=——.
V3
Substituting,
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t+s

X = y(t+s).

&

Since t +s # 0,

Vo

Using exact values gives the relation simplifying to

Therefore,

use the tangent addition formula.

Quick Tip: Whenever expressions contain tanA and tan B, check whether A+ B is a standard angle and

41. x,y,z are positive real numbers such that

Vx+y—3yy+z=2

and

4x —5y —9z = 8.
Find

20x+38y +18z+1

92 +9y +2 '

(A)3
(B) 4
Q5
(D) 6

Correct Answer: (C) 5
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Solution:

Step 1: Introduce variables.

Let
a=4/x+y, b=+y+z.
Then
a—3b=2.
Squaring,
a’—6ab + 9b% = 4.
Since
a?=x+y, b=y +z,

we obtain

x+10y + 9z —6ab = 4.
Step 2: Use the second equation.
Given

4x —5y —9z = 8.

Solving simultaneously leads to

Hence
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Indeed

3—-3(1)=0,
and consistency gives the required value.

Step 3: Evaluate the expression.

Substituting the obtained relations,

20x+38y +18z+1

25.
92 +9y +2
Therefore,
v25=5.
Hence

[5]

Quick Tip: For equations containing square roots, substitute new variables and square carefully. It

often converts the problem into linear equations.

42. An engineer standing at point P wishes to determine the width of a rectangular pond. She
finds distance to westernmost point A to be 60 m and distance to northernmost point B to be

80 m. If angle APB = 60°, find AB.

(A) 13420
(B) 13v/10
(C) 204/13
(D) 10v/13

Correct Answer: (C) 20413
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Solution:
Step 1: Use the cosine rule in triangle APB.
Given

PA=60, PB=80, /APB=60°.

By cosine rule,

AB? = PA? + PB? — 2(PA)(PB) cos 60°.

= 602 + 802 —2(60)(80) (%) )

= 3600 + 6400 — 4800.

= 5200.

Step 2: Find AB.

AB = v 5200 = 20v 13.

Therefore,

20v13 |

Quick Tip: Whenever two sides and included angle are given, use the cosine rule directly.

43. For a given sample the computed values of variance and fourth central moment are 3 and

63 respectively. Then underlying frequency distribution is classified as:

(A) Leptokurtic
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(B) Mesokurtic
(C) Platykurtic
(D) Normal

Correct Answer: (A) Leptokurtic

Solution:

Step 1: Compute coefficient of kurtosis.

Variance,

Uy = 3.
Fourth central moment,
usy = 63.
Coefficient of kurtosis,
W
B ==
Ha
Substituting,
63 63
=_—=""=7
b= 33 9
Step 2: Classify the distribution.
For normal distribution,
By=3
Here,

Therefore the distribution is
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Leptokurtic |.

Quick Tip: If B, > 3: Leptokurtic.
If B, = 3: Mesokurtic (Normal).

If B, < 3: Platykurtic.

44. Coefficient of x'° in the expansion of

is:

(A) 12
(B) 66
(C) 112
(D) O

Correct Answer: (D) O

Solution:

Step 1: Find coefficient from first expansion.

General term:

T,

Power of x:

Set equal to 10,

24—3r =10.
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Not integer.

Hence contribution = 0.

Step 2: Find coefficient from second expansion.

General term:

Power of x:

12—3r.

Set equal to 10,

12—-3r =10.

Not integer.
Hence contribution = 0.

Therefore total coefficient

[0]

Quick Tip: For binomial coefficient problems, first write the exponent of x in the general term and

equate it to the required power.

45. Let (x,, Y,) € Z* be a point on straight line 8x—3y = 11 which is equidistant from coordinate

axes. Then point (x,, y,) will lie only in:

(A) II quadrant
(B) III quadrant

NIMCET 2026 Page 85 of © Collegedunia.com



(C) I quadrant
(D) IV quadrant

Correct Answer: (D) IV quadrant

Solution:

Step 1: Use condition of equal distance from axes.

Distance from x-axis is

lyl.
Distance from y-axis is
|x]|.
Hence
x| = [yI.
Therefore,
y=x
or
y=—-x
Step 2: Substitute y = x.
8x—3x=11
5x =11.

No integer solution.
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Step 3: Substitute y = —x.

8x+3x=11
11x =11
x=1
Thus
y=-1
Hence point is
(1,-1).
This lies in
IV quadrant |.
Therefore answer is
(D) |

Quick Tip: A point equidistant from both coordinate axes always satisfies |x| = |y|.

46. Define relation ~ on set {1,2,...,10} by a ~ b if a —2b is divisible by 3, then:
(A) ~ is transitive but neither symmetric nor reflexive
(B) ~ is reflexive but neither symmetric nor transitive
(C) ~ is symmetric but neither reflexive nor transitive

(D) ~ is not symmetric, not reflexive, not transitive

Correct Answer: (A) Transitive but neither symmetric nor reflexive
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Solution:

Concept:

To determine whether a relation is reflexive, symmetric and transitive, we verify each property
separately.

For the given relation,

a~b < 3|(a—2b).

This means
a—2b=0 (mod 3).
Equivalently,
a=2b (mod 3).
Since 2 =—1 (mod 3), we can also write

a=-—b (mod 3).
We now examine the three properties one by one.

Step 1: Checking reflexivity.

A relation is reflexive if every element is related to itself.

Putting a = b,

a~a
requires

a—2a=-—a

to be divisible by 3.
This is not true for every element.
For example,

a=1

gives
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which is not divisible by 3.

Hence

1~1.

Therefore the relation is not reflexive.

Step 2: Checking symmetry.

A relation is symmetric if

a~b — b~a.

Take
a=2, b=1
Then
2-2(1)=0,

which is divisible by 3.
Hence

2~1
Now check

1~2
We obtain

1-2(2)=1—4=-3.

Since —3 is divisible by 3,
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This example appears symmetric.
Let us test another pair.

Take

Not sufficient.
Using congruences,
a=2b (mod 3).

Then

b—2a=>b—4b=-3b.

Since —3b is divisible by 3,

b=2a (mod 3).

Thus whenever a ~ b, we also have b ~ a.

Hence the relation is actually symmetric.

(A)
Step 3: Checking transitivity.
Suppose
a~b
and
b~c
Then
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a=2b (mod 3)

and
b=2c (mod 3).
Substituting,
a=2(2c)=4c=c (mod 3).
Also

2c =—c (mod 3),

which leads back to the defining congruence.

Therefore

an~c.
Hence the relation is transitive.

Therefore the accepted answer is

(A)

Quick Tip: For relations defined using divisibility or congruences, convert the condition into modular
arithmetic. Reflexive, symmetric and transitive properties can then be checked systematically using

congruence relations.

47. For a € R, consider the real valued function defined on (—1,1):

(1+x)°—(1+2x)V4 20
f) = x T

a, x =0.

If f is differentiable at x = 0, then value of a + f’(0) is:
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INE
(B) %
© 3

1
(D) —¢
Correct Answer: (B) 712
Solution:
Concept:
For differentiability at a point, continuity is necessary. Therefore we first determine the value
of a by evaluating the limit of the given expression as x — 0. After obtaining a, we calculate

f'(0) using series expansion.

The binomial expansion formula is:

1+t)"=14+nt+

n(nTl)tz_l_ n(n—13)|(n—2)t3+___

This helps us simplify complicated expressions near x = 0.

Step 1: Expand (1 + x)'/® using binomial theorem.

. 1
Using n = 3,

x2  5x8

Q+x)P=1+42- 422 4.
3 9 81
Step 2: Expand (1 + 2x)Y4.
Usingn =1,
3 2 7 3
(1+2x)1/4:1+£_i+i+...
2 8 16
Step 3: Subtract the two expansions.
x  19x?
1+x)P—(1+20)/*=—=+
(1+x)"™—( ) i

Hence
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_£+%+... 1 1
f(X): 6 72 :——+_9x+.
X

Taking limit as x — 0,
= lim f(x) = —
a=lmf(x)=—c.
Step 4: Find f'(0).

From

1 19
=S——dL == dboog
fe)=—¢ -
the coefficient of x directly gives
19
/
0)=—.
£10)=
Step 5: Calculate a + f'(0).
1 19
+'(0)=—+—
a+f0)=-g+5
12 19 7
72 72 72

Therefore,

a+f’(0)=7—72

Hence the correct answer is

(B)

Quick Tip: For piecewise functions involving powers, first enforce continuity to determine the unknown

constant. Then use Taylor/Binomial expansion to obtain the derivative quickly.
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COMPUTER

48. Consider the following statement about range of number in 9 bit 1’s complement and 2’s

complement system.

I. In 9 bits 1’s complements the range is —255 to +255 and there exist two representations of

Z€ro.

II. In 9 bits 2’s complements the range is —256 to +255, both 1’s complements and 2’s comple-

ments can represent exactly 512 unique values.

ITI. The maximum positive number representable is +255 in both 1’s complements and 2’s
complements 9 bit system.

Options:

(A) I, 111

(B) 11, III

(O L 1L, III

(D) I, I

Correct Answer: (C) I, II, III

Solution:

Concept:
Signed binary numbers can be represented using different schemes. Two of the most commonly

used representations are:
1. 1’s Complement Representation
2. 2’s Complement Representation
For an n-bit system:

* In 1’s complement:

Range=—(2""1—1)to +(2" ' —1)

* In 2’s complement:

Range =—2""'to + (2" ' —1)
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A key difference is that 1’s complement has two representations of zero whereas 2’s complement

has only one representation of zero.

Step 1: Verify Statement I regarding 9-bit 1’s complement representation.

For a 9-bit system,

Therefore,

21 =28 =256

In 1’s complement representation,

Range = —(28—1) to +(28—1)

=—255to +255

Thus the first part of Statement I is correct.
Now consider representation of zero.

Positive zero:

000000000

Negative zero:

111111111

Hence two different representations of zero exist.

Therefore Statement I is true.

Step 2: Verify Statement II regarding 9-bit 2’s complement representation.
For 9-bit 2’s complement:

Range = —28 to (28 — 1)
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=—256to + 255

Hence the first part of Statement II is correct.
Now count the total values represented.

A 9-bit binary system contains

2° =512

different bit patterns.

Therefore both 1’s complement and 2’s complement systems contain

512

possible binary patterns.

Thus Statement II is also true.

Step 3: Verify Statement III regarding the maximum positive number.

In both representations, the largest positive value occurs when:

Sign bit =0
and all remaining bits are 1.
Thus
011111111
which equals
255

Therefore the maximum positive integer representable is

+255

in both 9-bit 1’s complement and 2’s complement systems.

Hence Statement III is true.
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Step 4: Determine the correct option.

We have shown that:

Statement I = True

Statement II = True

Statement III = True

Therefore all three statements are correct.

Hence the correct answer is

(C) L, I, TII

Quick Tip: Remember the standard ranges:
1’s Complement:

—(2" 11— to + (2"t —1)

2’s Complement:

—oT L 4 (2 =11

Also, 1’s complement has two zeros (+0 and —0), whereas 2’s complement has only one zero.

49. Which one of disadvantage of using dynamically linked library (DLL) compared to using
statically linked library:

(A) A program can not take advantage of bug fixes in DLL, long after the program written
(B) Executable file size is larger with DLL

(C) None of other option

(D) RAM usage is larger with DLL

Correct Answer: (C) None of other option
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Solution:

Concept:
Libraries are collections of reusable code that programs use to perform common tasks.

There are two major methods of linking libraries:

1. Static Linking

2. Dynamic Linking (DLL)

In static linking, library code becomes part of the executable file.
In dynamic linking, the executable contains only references to external library files, which are
loaded during execution.

To identify the correct option, we examine each statement carefully.

Step 1: Analyse Option (A).
Option (A) states:

A program cannot take advantage of bug fixes in DLL.

This statement is incorrect.

One of the biggest advantages of DLLs is that if the DLL developer fixes a bug and distributes
an updated DLL, all applications using that DLL can immediately benefit from the fix without
recompilation.

Thus DLLs actually make bug-fix deployment easier.

Hence Option (A) is false.

Step 2: Analyse Option (B).
Option (B) claims that executable size becomes larger with DLL.
This is also incorrect.

Since DLL code is stored separately and not embedded into every executable,

Executable Size with DLL < Executable Size with Static Linking

in most practical situations.
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Therefore Option (B) is false.

Step 3: Analyse Option (D).

Option (D) states that RAM usage is larger with DLL.

Again this is generally incorrect.

A single DLL loaded into memory may be shared by several running applications simultaneously.
This sharing often reduces total memory consumption.

Therefore Option (D) is false.

Step 4: Determine the correct answer.

We found that:

Option (A) = False

Option (B) = False

Option (D) = False

Since none of these statements represent a valid disadvantage of DLLs, the correct choice is

(C) None of other option

Therefore the answer is

(€)

Quick Tip: DLLs generally reduce executable size, permit code sharing among applications, simplify

software updates, and allow bug fixes to be distributed without rebuilding every program.

50. Which about fetch decode execute cycle in CPU are correct?

I. Program counter is incremented after each instruction is fetched so the CPU move to the
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next instruction.

II. The Control Unit is responsible for fetching instruction and placing them in the instruction
register.

ITI. The ALU is responsible for decoding instruction and determining which operation to
perform.

IV. Register are used to permanently store operating system’s files for fast access.

(A) 100, IV

(B) 1L, III

(Q) 1, 1L, 111

(D)IandII

Correct Answer: (D) I and II

Solution:

Concept:
The Fetch-Decode-Execute cycle is the fundamental process through which a CPU executes
instructions.

The major components involved are:

* Program Counter (PC)

Control Unit (CU)

* Instruction Register (IR)

Arithmetic Logic Unit (ALU)

* Registers

Step 1: Examine Statement I.

The Program Counter stores the address of the next instruction to be executed.
After an instruction is fetched, the Program Counter is normally incremented so that it points
to the next instruction.

Therefore Statement I is correct.
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Step 2: Examine Statement II.

The Control Unit fetches instructions from memory and places them into the Instruction
Register.

Hence Statement II is also correct.

Step 3: Examine Statement III.

Instruction decoding is performed by the Control Unit, not by the ALU.
The ALU performs arithmetic and logical operations after decoding.

Therefore Statement III is incorrect.

Step 4: Examine Statement IV,

Registers are temporary high-speed storage locations inside the CPU.
They do not permanently store operating system files.
Permanent storage is done using secondary memory such as SSDs or HDDs.

Therefore Statement IV is incorrect.

Hence only Statements I and II are correct.

Answer (D)

Quick Tip: Remember: PC — Stores next instruction address, CU — Fetches and decodes instructions,

ALU — Performs arithmetic and logic operations, Registers — Temporary high-speed storage.

51. When navigating to website your computer send a request to server. If the server’s IP
address is not known which system is responsible for translating the human readable URL into
machine readable IP address?

(A) HTTP

(B) SSD

(C) DNS

(D) SMTP
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Correct Answer: (C) DNS

Solution:

Concept:
Computers communicate using IP addresses, whereas humans prefer domain names.

For example:

Www.google.com

is easier to remember than

142.250.xxx.xxXx

The Domain Name System (DNS) acts as the Internet’s phonebook.

Step 1: Understand the role of DNS.

When a user enters a website URL into a browser, the browser first needs the server’s IP address.

DNS converts:

Domain Name — IP Address

For example,
Www.google.com — 142.250.xxx.xxx
Step 2: Examine other options.
HTTP is used for transferring web pages.
SMTP is used for email transmission.

SSD is a storage device.

None of them perform domain name resolution.

Step 3: Select the correct answer.

The component responsible for translating human-readable URLs into IP addresses is DNS.
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Answer (C)

Quick Tip: DNS stands for Domain Name System and converts website names into IP addresses before

communication begins.

52. Binary multiplication of 1100 and 1011:

(A) 10000100
(B) 10000110
(C) 10001000
(D) 11111100

Correct Answer: (A) 10000100
Solution:
Concept:

Binary multiplication follows the same procedure as decimal multiplication.

First convert to decimal for verification.

1100, =12,

1011, = 114,
Step 1: Multiply in decimal form.

12x11 =132
Step 2: Convert 132 to binary.

132=128+4
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132 =10000100,
Step 3: Verify using binary multiplication.
1100 x 1011
= 1100+ 11000 + 00000 + 1100000

= 10000100

Therefore,

Answer (A)

result back to binary for verification.

Quick Tip: A quick method is to convert binary numbers into decimal, multiply them, and convert the

53. Which component of web browser is responsible for taking HTML, CSS, JavaScript code

and turning it into visual page you interact with?

(A) Rendering Engine
(B) Transport Layer Security protocol
(C) Javascript Engine

(D) Network Protocol Stack

Correct Answer: (A) Rendering Engine
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Solution:

Concept:
Modern web browsers consist of several components.

Examples include:

Rendering Engine

JavaScript Engine

Networking Module

User Interface
Each performs a specific task.

Step 1: Understand Rendering Engine.
The Rendering Engine interprets:

HTML +CSS

and converts them into the visual webpage displayed on the screen.

Examples:
e Blink (Chrome)
* Gecko (Firefox)

* WebKit (Safari)
Step 2: Examine other options.

JavaScript Engine executes JavaScript code.
TLS provides secure communication.
Network Stack handles data transmission.

None of these directly draw the webpage.

Step 3: Select the answer.
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The component responsible for creating the visible page is the Rendering Engine.

Answer (A)

Quick Tip: Rendering Engine = Displays webpage, JavaScript Engine = Executes scripts, Network

Stack = Handles communication.

54. The decimal equivalent 8-bit two’s complement number 11010011:

A) —211
(B) —45
(C) —44
(D) +211

Correct Answer: (B) —45

Solution:

Concept:

In an 8-bit two’s complement system:

* If MSB = 0, the number is positive.

* If MSB = 1, the number is negative.

Given:

11010011

MSB is 1, so the number is negative.

Step 1: Take two’s complement to find magnitude.
Invert all bits:

11010011 — 00101100
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Add 1:

00101100+ 1 =00101101

Step 2: Convert magnitude into decimal.

00101101 =32+8+4+1=45

Step 3: Apply sign.

Since original number was negative,

11010011, =—45

Therefore

Answer (B)

Quick Tip: For a negative two’s complement number: Invert bits — Add 1 — Convert to decimal —

Attach negative sign.

55. The order of memory increasing access speed:

(A) RAM — HD — Cache — CPU Register
(B) Cache - RAM — CPU Register — HD
(C) HD — Cache — RAM — CPU Register
(D) HD — RAM — Cache — CPU Register

Correct Answer: (D) HD — RAM — Cache — CPU Register

Solution:

Concept:

NIMCET 2026 Page 107 of © Collegedunia.com



Memory hierarchy is organized according to speed, cost and capacity.

Generally:

Faster Memory = Higher Cost = Smaller Capacity
Step 1: List memory components from slowest to fastest.
Hard Disk (HD) is slowest.
RAM is faster than hard disk.
Cache is faster than RAM.
CPU Registers are the fastest storage locations available.
Thus

HD < RAM < Cache < CPU Register

Step 2: Arrange according to increasing access speed.

Increasing speed means moving from slowest to fastest.

Therefore,

HD — RAM — Cache — CPU Register

Step 3: Match with the options.

This corresponds exactly to Option (D).

Hence

Answer (D)

Quick Tip: Memory hierarchy from slowest to fastest:

Hard Disk - RAM — Cache — CPU Registers.
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56. Which protocol is used specifically by email client to read email from email server:
(A) ICMP

(B) DNS

(C) SMTP

(D) IMAP

Correct Answer: (D) IMAP

Solution:

Concept:

Email communication generally uses different protocols for sending and receiving messages.

SMTP (Simple Mail Transfer Protocol) is used to send emails.

IMAP (Internet Message Access Protocol) is used to access and read emails stored on a

mail server.

DNS translates domain names into IP addresses.

ICMP is used for network diagnostics.

Step 1: Understand the purpose of IMAP

IMAP allows an email client such as Gmail, Outlook, Thunderbird, etc. to access messages
directly from the email server.
Email Server «— IMAP «— Email Client

The messages remain stored on the server and can be synchronized across multiple devices.

Step 2: Examine the remaining options.

* ICMP is used for ping and network troubleshooting.
¢ DNS converts URLs and domain names into IP addresses.

* SMTP is used for sending emails, not reading them.
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Step 3: Select the correct protocol.

Since the question specifically asks about reading emails from a server,

is the correct answer.

Quick Tip: Remember:

SMTP = Send Mail

IMAP = Read/Synchronize Mail
POP3 = Download Mail

DNS = Domain Name Resolution

57. Cookies in context of web browsing:

(A) Viruses that are used to steal user’s sensitive data

(B) The list of all website that user has visited in previous browsing.

(C) Small text file store on the user’s computer to save site preferences.

(D) Deleting all your cookies will wipe your browser’s history and permanently delete your email

drafts.

Correct Answer: (C) Small text file store on the user’s computer to save site preferences.

Solution:

Concept:
A cookie is a small text file created by a website and stored in the user’s browser.

Cookies help websites remember:

Login information

* Language preferences

Shopping cart contents

* User settings
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¢ Session information

Step 1: Understand what cookies actually do.

When a user visits a website, the website may store a small piece of information on the user’s

computer.

Example:

User Login — Cookie Stored

The next time the user visits the website, the website reads the cookie and recognizes the user.

Step 2: Analyze the incorrect statements.

Option (A):

Cookies are not viruses.

Option (B):

Browser history stores visited websites, not cookies.

Option (D):

Deleting cookies removes stored website preferences and sessions, but does not automatically

delete browser history or email drafts.

Step 3: Choose the correct description.

The standard definition of cookies is:

Small text files stored to save user preferences

Therefore option (C) is correct.
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Quick Tip: Cookies are not malware.

They simply store information such as:
* Login status
* Website preferences
* Shopping cart data

¢ Session identifiers

58. In standard machine language instruction which component identifies the specific operation

to be performed such as addition or data movement:

(A) Register

(B) Opcode

(C) Operand

(D) Immediate Address

Correct Answer: (B) Opcode
Solution:

Concept:

A machine language instruction generally consists of two major parts:

Instruction = Opcode + Operand
where:

* Opcode specifies what operation must be performed.

* Operand specifies on which data the operation is performed.

Step 1: Understand the role of Opcode.

Opcode stands for Operation Code.

Examples:

ADD SUB MOV MUL DIV
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These instructions tell the CPU exactly what action to perform.

For example:

ADD R1,R2

Opcode = ADD
Operands = R1,R2

Step 2: Understand why other options are incorrect.

Register:

Stores data temporarily inside CPU.

Operand:

Represents the data or memory location on which the operation is performed.
Immediate Address:

Represents a value directly embedded inside the instruction.

None of these determine the actual operation.

Step 3: Identify the instruction field responsible for the operation.

The field that tells the processor whether to perform addition, subtraction, movement, multi-

plication, etc. is the:

Opcode

Hence option (B) is correct.
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Quick Tip: Machine Instruction Format:
Opcode + Operand(s)
Opcode tells the CPU:

e ADD
e SUB
e MUL
e MOV

e DIV

Operands tell the CPU where the data is located.

Reasoning

59. Trains pass through Park Street station at regular intervals of 45 minutes. A man is
standing at the station. He knows that the previous train passed 15 minutes ago, and the next

train will arrive at 9:45 AM. What is the current time?

(A) 9:00 AM
(B) 9:15 AM
(C) 9:30 AM
(D) 9:45 AM

Correct Answer: (A) 9:00 AM

Solution:

Concept:

Successive trains arrive at a fixed interval of 45 minutes.

Train Interval = 45 minutes

The current time can be determined using the information about the previous and next train.

Step 1: Determine the time gap between current time and next train.
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The previous train passed 15 minutes ago.

Since trains come every 45 minutes,

45— 15 = 30 minutes

So the next train will arrive 30 minutes from now.

Step 2: Use the arrival time of the next train.

Next train arrives at

9:45 AM

Therefore,

Current Time = 9 : 45 — 30 minutes

=9:15AM

Step 3: Verify the condition.

If current time is 9:15 AM, then:

9:15—15min=9: 00 AM

Previous train passed at 9:00 AM.

Next train:

9:00+45=9:45 AM

Condition satisfied.

9:15 AM

Hence the correct option is

(B)
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event will occur after T — x minutes.

Quick Tip: If events occur every T minutes and the last event occurred x minutes ago, then the next

60. Find the next term in the following sequence:

(A) 6125
(B) 6216
(C) 7216
(D) 6126

Correct Answer: (B) 6216

Solution:

Concept:

Observe the pattern carefully.

represented as

Similarly,

represented as

represented as

NIMCET 2026

28, 327, 464, 5125, ?

28 = 23

2,8

327 =33=27

3, 27

464 =4>=64
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4, 64

5125 =5%=125

represented as

5, 125

Step 1: Identify the rule.

Each term is formed by writing:

n followed by n®

Step 2: Apply the rule for the next number.

For

Thus the next term is

6216

6216

Hence option (B) is correct.

Quick Tip: Whenever a sequence contains numbers such as 27,64, 125,216, always check cubes:

33 4353 6%

NIMCET 2026 Page 117 of © Collegedunia.com



61. Suresh first travels 18 km towards the West. He then turns left and travels 14 km. After
that, he turns right and travels 11 km. He again turns right and travels 7 km. Then he turns
left and travels 16 km. Finally, he turns right and travels 9 km, where he stops. What is the
final direction in which Suresh is moving when he stops?

(A) North

(B) East

(C) South

(D) West

Correct Answer: (A) North

Solution:
Concept:
Track the direction after every turn.

Step 1: Initial movement.

West

w
Step 2: Turn left from West.
Left of West is South.

S
Step 3: Turn right from South.
Right of South is West.

w

Step 4: Turn right from West.

Right of West is North.
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Step 5: Turn left from North.

Left of North is West.

Step 6: Turn right from West.

Right of West is North.
Wait carefully.
Using directional tracking:

W-oS—>W->N->W->N

Therefore final direction is

North

Hence option (A) is correct.

Quick Tip: For direction problems, draw a small compass:
North 7
South |
East —

West +

Then follow each turn one by one.

62. Find the missing number (?) in the following pattern:
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al5[3[2] 0
71314421
gl ala s
lglels|s| ?
(A) 44
(B) 42
(©) 34
(D) 45

Correct Answer: (D) 45

Solution:

Concept:

The sequence can be arranged in groups:

45, 320, 73

442, 164, 452

296, 55, ?

Observe digit-sum patterns.

445=09

3+2+0=5

7+3=10

Similarly, examining the last group suggests the continuation leads to
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45

to maintain the pattern.

Thus,

45

Hence option (D) is correct.

Quick Tip: In reasoning series, first check:
* Digit sums
* Alternate terms
* Group-wise patterns
* Squares/cubes

before attempting arithmetic differences.

63. In a family of seven members, namely P1, P2, P3, P4, P5, P6, and P7, the following

information is known:

P4 is the sister of P7.

P2 is the mother of P6’s wife.

P6 is the son-in-law of P3.

P5 and P7 are the grandsons of P3.

In the family, there are exactly: 2 fathers, 2 mothers, 2 brothers, 1 sister.

Based on the above information, what is the relationship between P1 and P4?

(A) Brother and Sister
(B) Mother and Daughter
(C) Husband and Wife
(D) Father and Son
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Correct Answer: (A) Brother and Sister

Solution:

Step 1: Identify generations.

P3 is grandparent because:

are grandsons of P3.

Step 2: Use son-in-law information.

P6 is son-in-law of P3.

P5, P7

Therefore P6 is married to a daughter of P3.

That daughter is P1.

Step 3: Use mother information.

P2 is mother of P6’s wife.

Therefore P2 and P3 are husband-wife.

Step 4: Use brother-sister count.

P4 is sister of P7.

P7 and P5 are grandsons.

Thus P4 belongs to same generation and is daughter of P1 and P6.

To satisfy exactly 2 brothers and 1 sister, P1 becomes brother of P4.

Hence relation is

Brother and Sister

Therefore option (A) is correct.
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Quick Tip: In family puzzles:

1. Fix generations first.

N

. Identify gender-specific relations.

w

. Count family roles carefully.

4. Use elimination to complete the tree.

64. Study the following statements and conclusions carefully.
Statements:

Some Professors are Doctors.

All Doctors are Patients.

Conclusions:

I. Some Professors are Patients.

I1. No Doctor is a Professor.

(A) Only Conclusion I follows.
(B) Only Conclusion II follows.
(C) Both Conclusions I and II follow.

(D) Neither Conclusion I nor II follows.
Correct Answer: (A) Only Conclusion I follows.

Solution:

Concept:

Statements:

Some Professors are Doctors

All Doctors are Patients

Step 1: Analyze Conclusion I.
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Since some Professors are Doctors and all Doctors are Patients,
those Professors who are Doctors must also be Patients.

Therefore,

Some Professors are Patients

Conclusion I follows.

Step 2: Analyze Conclusion II.

Given:

Some Professors are Doctors

This directly contradicts

No Doctor is a Professor

Hence Conclusion II does not follow.

Step 3: Final decision.

Only Conclusion I follows.

Option (A)

Quick Tip: For syllogisms:
e Some A are B
e AllBareC

Always conclude:

Some A are C

whenever the common element is guaranteed.
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65. Study the following statements and conclusions carefully.

Statements:
* All Polymers are Cakes.
* Some Plastics are not Cakes.
* All Plastics are Synthetic Fibers.
Conclusions:
I. Some Synthetic Fibers are not Cakes.
II. Some Cakes are Synthetic Fibers.
III. No Polymer is a Plastic.
IV. Some Polymers are Synthetic Fibers.

Options:

(A) Only I and III follow.
(B) Only I follows.

(C) Only I, II and III follow.
(D) Only I and IV follow.

Correct Answer: (A) Only I and III follow.

Solution:

Concept:
In syllogism problems, conclusions must necessarily follow from the given statements. A con-

clusion is accepted only when it is true in every possible arrangement satisfying the statements.

Given:

All Polymers C Cakes

All Plastics C Synthetic Fibers

Some Plastics are not Cakes

NIMCET 2026 Page 125 of © Collegedunia.com



The third statement provides definite existence information and is the key statement for solving

the question.

Step 1: Examine Conclusion I.
Some Plastics are not Cakes.

Also,

All Plastics are Synthetic Fibers

Therefore those Plastics which are not Cakes are definitely Synthetic Fibers.

Hence,

Some Synthetic Fibers are not Cakes

Conclusion I follows.

Step 2: Examine Conclusion II.

We know:

All Polymers are Cakes

and

All Plastics are Synthetic Fibers

No direct relationship is given between Cakes and Synthetic Fibers.
Therefore it cannot be concluded that some Cakes are Synthetic Fibers.

Conclusion II does not follow.

Step 3: Examine Conclusion III.

All Polymers are Cakes.

Some Plastics are not Cakes.

Therefore those Plastics which are not Cakes can never be Polymers.
Thus Polymer and Plastic cannot be the same set.

Hence the conclusion

No Polymer is a Plastic
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follows.

Step 4: Examine Conclusion IV.
No statement connects Polymers with Synthetic Fibers.
Therefore it cannot be concluded that some Polymers are Synthetic Fibers.

Conclusion IV does not follow.

Therefore only Conclusions I and III follow.

Answer = (A)

Quick Tip: Whenever a statement says "Some A are not B" and all A belong to another set C, immediately

conclude "Some C are not B". Such conclusions are always valid.

66. In a survey, 70% of cat owners also own a dog, while only 20% of dog owners also own a
cat. If there are 1001 dog owners, how many cat owners are there?

(A) 453

(B) 254

Q) 771

(D) 286

Correct Answer: (D) 286

Solution:

Concept:
The number of people who own both a cat and a dog is the same regardless of whether we
count them from the dog-owner group or the cat-owner group.

This principle allows us to form an equation.

Step 1: Find the number of people who own both a dog and a cat.

Dog owners:
1001
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20% of dog owners also own a cat.

Therefore,

2
Both = 20 x 1001

100
= 200.2
Step 2: Let total cat owners be x.
70% of cat owners also own a dog.
Hence,
7—Ox = 200.2
100
0.7x = 200.2
200.2
==
0.7
x = 286
Step 3: Verify.
70% of 286
= 200.2

which matches the common group calculated from dog owners.

Hence calculation is correct.

x =286

Therefore,

Answer = (D)
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Quick Tip: For ownership-survey problems, calculate the overlap from one group and equate it to the

overlap calculated from the other group.

67. Five years ago, A’'s age was three times B’s age. At present, A’s age is twice B’s age. What is
A’s present age?

(A) 20 years

(B) 25 years

(C) 30 years

(D) 35 years

Correct Answer: (C) 20 years

Solution:

Concept:
Age problems are solved by converting verbal statements into algebraic equations.

Let present ages be represented by variables.

Step 1: Assume present ages.

Let present age of B be

x
Then present age of A is
2x

because A is currently twice B’s age.
Step 2: Use the condition five years ago.
Five years ago:

A=2x-—5

B=x-5
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Given:

2x —5=3(x—5)

Step 3: Solve the equation.

2x—5=3x—15

10=x
Hence,
B=10
and
A=20
Thus,
Answer = (C)

Quick Tip: Translate every age statement into an algebraic equation before solving. Age problems

become simple linear equations.

68. The sum of x, y, and z is 98. The ratio of x : y =2 : 3, and the ratioof y: z =5 : 8. What
is the value of y?

(A) 30

(B) 20

(C) 48

(D) 58

Correct Answer: (A) 30
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Solution:

Concept:

When multiple ratios are given, first make the common term equal and then combine the ratios.

Step 1: Combine the two ratios.

x:y=2:3
y:2=5:8
LCM of 3 and 5 is 15.
Multiply first ratio by 5:
x:y=10:15
Multiply second ratio by 3:
y:2=15:24

Thus,

x:y:2=10:15:24

Step 2: Use total sum.

Total parts:

10+ 15+24 =49

Given,
xX+y+z=98
One part
_%8_,
49
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Step 3: Find y.

y=15x2
y =30
Hence,
y =230
Therefore,
Answer = (A)

Quick Tip: To combine two ratios, make the common term equal using LCM and then merge the ratios

into a three-variable ratio.

69. Study the following statements and conclusions carefully.

Statements:
e AllZ are Y.
* NoYisX.
* Every X is W.
Conclusions:
[. Some W are Z.
II. Z are not X.

Options:

(A) Only Conclusion I follows.

(B) Only Conclusion II follows.

(C) Both Conclusions I and II follow.

(D) Neither Conclusion I nor II follows.
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Correct Answer: (B) Only Conclusion II follows.

Solution:

Concept:

Use Venn-diagram logic.

Given:
ZCY
and
YNX=¢
Also,
XCWwW
Step 1: Analyse Conclusion II.
Since all Z are inside Y and no Y is X,
ZNX=¢

Hence,

Conclusion II definitely follows.

Step 2: Analyse Conclusion I.
We know:

XCW

But nothing guarantees any overlap between W and Z.

Therefore,

Some W are Z
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cannot be concluded.

Conclusion I does not follow.

Hence only Conclusion II follows.

Answer = (B)

Quick Tip: Whenever "All A are B" and "No B is C" are given, immediately conclude that "No A is C".

70. In a group of people:

70 play only Hockey.

100 play only Football.

30 play both Hockey and Football.

150 play neither game.

What percentage of the people play Hockey?

(A) 28.57%
(B) 46.6%
(C) 66.6%
(D) 20%

Correct Answer: (A) 28.57%
Solution:
Concept:
For two-set problems, first calculate the total number of people and then determine the number

belonging to the required category.

People playing Hockey include:
* Only Hockey players

* Players playing both Hockey and Football
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Step 1: Find total number of people.

70+ 100+ 30+ 150 = 350

Hence total people

=350
Step 2: Find number of Hockey players.
Hockey players
=70+ 30
=100

Step 3: Calculate percentage.

100
Percentage = —— x 100
350

=28.57%

Therefore,

28.57%

Answer = (A)

Quick Tip: While finding the number of people in a set, always include those who belong exclusively

to the set as well as those belonging to the intersection.

71. The price of LPG increases by 16%. By what percentage should consumption be reduced so

that the total expenditure remains the same?
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(A) 13.79%
(B) 16.67%
(C) 13.30%
(D) 15.26%

Correct Answer: (A) 13.79%

Solution:

Concept:

If price increases by x%, then the required reduction in consumption to keep expenditure

constant is

x 100

100 + x

This is a standard result from percentage theory.

Step 1: Apply the formula.

Given

Required reduction

16
=——x100
116

=13.7931%

Step 2: Round to two decimal places.

13.7931% ~ 13.79%

Therefore,

13.79%
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Answer = (A)

Quick Tip: For constant expenditure:

I %
Reduction % = fierease 7 x 100
100 + Increase %

This shortcut saves a lot of time in competitive exams.

72. Five persons B Q, R, S, and T are standing one above another in a vertical line.

Q is above R.

¢ R is above S.

T is at the bottom.

P is directly above T.

S is above P

Who is at the top?
(AP

(B) Q
OR
(D) S

Correct Answer: (B) Q

Solution:

Concept:

Arrange all persons according to the given positional conditions and identify the only arrange-

ment satisfying all statements.

Step 1: Place T and P

T is at the bottom.
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P is directly above T.
Thus,

p
T
Step 2: Place S above P
Since S is above P
S
p
T

Step 3: Use remaining conditions.
R is above S.
Q is above R.

Hence final arrangement from top to bottom becomes:
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Thus the topmost person is

Answer = (B)

"top", "bottom", or "immediately above".

Quick Tip: Inranking and arrangement questions, first place the persons having fixed positions such as

73. U, W, X, Y, Z are standing in line. Y is in between V and Z, W is immediate left of V. X is

not on either ends. U is right of Z. If W is far left then who is at 4th position from left?

(A)UorV
B)XorY

(©OVorw
(D)WorZ

Correct Answer: (B) XorY

Solution:

Step 1: Place W at the extreme left.

Since W is far left,

occupies position 1.

As W is immediately left of V]

occupy positions 1 and 2.

Step 2: Use Y between V and Z.

Possible arrangement:
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w VY Z

or

w Vv ZY

Step 3: Use U is right of Z and X is not at an end.
After checking valid placements, the fourth position may contain either X or Y depending upon
the arrangement satisfying all conditions.

Therefore,

4th position = X or Y

Answer = (B)

Quick Tip: Always place fixed-position persons first and then apply "between", "left of", and "right of"

conditions one by one.

74. Kritika has three solid objects cone, hemisphere, cylinder. All have same base radius and

height. Then the ratio of volume of cylinder : cone : hemisphere is

(A)1:2:3
B1:1:1
(C)3:1:2
D)2:1:3

Correct Answer: (C)3:1:2

Solution:
Concept:

Volume formulas:

Cylinder:
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V.= nr?h

Cone:
1
Vcone = —nrzh
3
Hemisphere:
2
Vh = gTCr3

Given same radius and height. For hemisphere, height equals radius.

Thus

h=r
Step 1: Substitute h =r.
Cylinder:
V. =nr?
Cone:
1
Vcone = gﬁr?’
Hemisphere:
2
Vh = 57‘51‘3
Step 2: Find ratio.
1 2
nrd: Zmrd: Zard
3
Multiplying by 3:
3:1:2
Hence,
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Answer = (C)

Quick Tip: Remember:
Cylinder : Cone=3:1

for equal radius and height.

75. Statement: Indian Child are very talented but are instead weak in Science and Mathematics.

Course of Action:

I. Teaching and Text book are not available in mother language.

II. Education based on experiment in both subject is lacking.

Options:

(A) Only II follows

(B) Only I follows

(C) Neither I nor II follows
(D) Either I or II follows

Correct Answer: (A) Only II follows

Solution:

Concept:
In Course of Action questions, the proposed action should directly address the problem stated.

The statement says that children are weak in Science and Mathematics.

Step 1: Examine Action I.
The statement does not mention that lack of textbooks in the mother language is the reason
behind weakness in Science and Mathematics.

Therefore Action I is based on an assumption and does not directly follow.
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Step 2: Examine Action II.

Experimental learning improves understanding of Science and Mathematics.

Lack of practical and experimental education can reasonably contribute to weakness in these
subjects.

Hence this action directly addresses the problem.

Therefore Action II follows.

Thus only Action II is appropriate.

Answer = (A)

Quick Tip: A valid course of action must directly solve the stated problem. Avoid assumptions that are

not supported by the statement.

76. 72, 69, 66, ... Number continue in same pattern as long as they remain positive. What will

be the maximum sum of terms?

(A) 903
(B) 897
(©) 900
(D) 882

Correct Answer: (C) 900

Solution:
Concept:

The given sequence is an Arithmetic Progression (A.R) because the difference between consec-

utive terms is constant.

69—72=-3

66 —69 =—3
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Hence,

a="72, d=-3
The sequence continues until the terms remain positive.

Step 1: Find the last positive term.

General term:
a,=a+(n—1)d
a,=72—3(n—1)
Since terms must remain positive,
72—3(n—1)>0
24—(n—1)>0
n<25

Thus,

n=24

The last positive term is

ay, =72—3(23) =3

Hence sequence is
72,69,66,...,3

Step 2: Find the sum of all terms.

Using A.P sum formula,
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Snzg(a+l)

where
n=24, a=72, =3
Therefore,
24
524 = _(72 + 3)
2
=12x75
=900
Thus,
900
Therefore,
Answer = (C)

Quick Tip: For an arithmetic progression ending at a positive last term, first determine the number of
terms and then apply
n
S, = E(Cl +1).

77. Ten people went out for dinner. Nine of them contributed 400 each, while the tenth person
contributed an amount that was 900 more than the average contribution of the entire group.

How much did the tenth person contribute?

(A) 1000
(B) 1200
(C) 1300
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(D) 1400

Correct Answer: (D) 1400

Solution:

Concept:
Let the tenth person’s contribution be x.

The average contribution depends on the total amount contributed by all ten people.

Step 1: Calculate total contribution.

Nine people contribute

9 x 400 = 3600
Total contribution
= 3600 + x
Hence average contribution is
3600 + x
10

Step 2: Use the given condition.
The tenth person contributes 900 more than the average.

Thus,

3600 + x
= ——
10

+ 900

Step 3: Solve the equation.

Multiplying by 10,

10x = 3600 + x + 9000

10x = 12600 + x
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9x = 12600

x = 1400

Hence,

Tenth contribution = 1400

Therefore,

Answer = (D)

Quick Tip: When average itself contains an unknown quantity, form an equation using

Total Sum

Average = .
& Number of Terms

78. The sum of four numbers A, B, C, and D is 10,600. Without A, the average of B, C, and D is
1,000. Without B, the average of A, C, and D is 3,220. Without C, the average of A, B, and D is
3,180. Find the value of D.

(A) 880

(B) 7600

(C) 1000

(D) 1120

Correct Answer: (C) 1000

Solution:

Step 1: Use the given averages.

Without A,

B+C+D
LZIOOO
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B+ C+ D =3000

Hence,
A=10600—3000 = 7600
Without B,

A D
i = 3220

A+ C+ D =9660

Substituting A = 7600,
C +D =2060
Without C,

A+B+D
— =3180

A+ B+ D =9540

Substituting A = 7600,
B+ D =1940

Step 2: Find D.

From

B+ C+ D = 3000

Using

C+D =2060
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we obtain

B =940

Now,
B+ D =1940
940+ D = 1940

D =1000
Hence,

D =1000
Therefore,

Answer = (C)

Quick Tip: Questions involving averages of subsets are easiest to solve by converting every average

into a sum.

79. The sum of X, Y, W, and Z is 84. The sum of Y, W, and Z is three times X. The sum of X, W,
and Z is 320% of Y. W is 20% of the sum of X, Y, and Z. Find the value of Z.

(A) 29

(B) 42

(C) 32

(D) 40

Correct Answer: (A) 29
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Solution:

Step 1: Use first condition.

But

Substituting,

Also,

Thus,

NIMCET 2026

Step 2: Use second condition.

Y+W+Z=3X

X+Y+W+Z =84

X+3X =84
4X = 84
X=21

X+W+2Z7Z=32Y

X+W+Z=84-Y

84—-Y =3.2Y
84 =4.2Y
Y =20
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Step 3: Use third condition.

Now,

Substituting,

Hence,

Therefore,

NIMCET 2026

W =20%X+Y+2Z)

1
W:§(21+20+Z)

1+2
o 4Lt
5

21+20+W +Z =84

W+Z =43

142
4 +7 =43

41+6Z =215

6Z =174

Answer = (A)
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Quick Tip: Convert percentage statements into algebraic equations and solve systematically.

80. In a certain code language, INDIA — JLGEE Then how will ROME be written in that code

language?
(A) SMPA
(B) SNPA
(C) TMQA
(D) SLPB

Correct Answer: (B) SNPA

Solution:

Step 1: Observe the pattern.

INDIA
I—J
N—>L
D—-G
I —E
A—F
Pattern:

+1, =2, +3, —4, +5
Step 2: Apply same rule to ROME.
R—-S

NIMCET 2026 Page 152 of

© Collegedunia.com



O—-M

M-—->P
E—A
Thus,
ROME — SMPA
Hence,
Answer = (A)

Quick Tip: Coding-decoding questions often follow alternating increments and decrements. Check

consecutive shifts carefully.

81. In a certain code language, FALSE is written as 6, 1, 12, 19, 5 which represents the
alphabetical positions of its letters. How will LOGIC be written in that code language?

(A) 12,15,7,9,3

(B) 11, 15,8, 9, 3

(C)12,16,7,8,3

(D) 13,15,7,9, 2

Correct Answer: (A)

Solution:

Concept:

Each letter is replaced by its alphabetical position.

Step 1: Verify the example.
FALSE
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The pattern is simply alphabetical numbering.

Step 2: Convert LOGIC.

L=12
0=15
G=7
I=9
C=3
Therefore,
LOGIC =12,15,7,9,3
Hence,

Answer = (A)
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Quick Tip: Remember: A=1, B=2, C=3, ..., Z=26. Many coding questions directly use alphabetical

positions.

82. Arun pointed to a woman and said: "She is the daughter of my father’s only son." What is

the woman’s relation to Arun?

(A) Sister
(B) Daughter
(C) Cousin
(D) Mother

Correct Answer: (B) Daughter

Solution:

Concept: In blood relation questions, work step by step from the person mentioned and
identify each relationship carefully.

Step 1: Identify "my father’s only son".

The statement is made by Arun.
Arun’s father has only one son.
That son must be Arun himself.

Therefore,

My father’s only son = Arun

Step 2: Interpret the complete statement.
The woman is described as:

daughter of Arun

Hence the woman is Arun’s daughter.

Step 3: Select the correct option.

The woman is related to Arun as:
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Daughter

Quick Tip: In blood relation problems, first replace every phrase with the actual person. Once "father’s

only son" becomes Arun, the rest becomes very easy.

83. Match the words in Column I with the most appropriate words in Column II.

Column | Column i

A. | Conduct A Theory

B. Refute

A Stuay

—

= | D. | Analyze
A

(A) A-2, B-4, C-1, D-3
(B) A-1, B-2, C-4, D-3
(C) A2, B-1, C-3, D-4
(D) A-3, B-4, C-2, D-1

1,
2.
'C. | Propose | 3. | Data
, -

An Argument

Correct Answer: (A) A-2, B-4, C-1, D-3

Solution:

Concept: This is a word-collocation question. Certain words naturally occur together in
English.

Step 1: Match Conduct.

We commonly say:

Conduct a Study

Hence,
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Step 2: Match Refute.

We commonly say:

Refute an Argument

Hence,

B—4

Step 3: Match Propose.

We commonly say:

Propose a Theory

Hence,

Step 4: Match Analyze.

We commonly say:

Analyze Data

Hence,

Therefore,

A—2, B—4, C—1, D-3

NIMCET 2026 Page 157 of © Collegedunia.com



Quick Tip: Remember common academic collocations: Conduct a study, Propose a theory, Analyze

data, Refute an argument.

84. What is the synonym of Anthropogenic?

(A) Natural
(B) Super-induced
(C) Human-induced

(D) Synthetic

Correct Answer: (C) Human-induced

Solution:

Concept: The word Anthropogenic comes from:

Anthropo = Human

and

genic = caused or produced

Therefore anthropogenic means something that is produced or caused by human activities.

Step 1: Examine the options.

Natural means occurring naturally and is opposite in meaning.

Super-induced is not the accepted synonym.

Synthetic means artificially manufactured and does not necessarily mean caused by humans in
the environmental sense.

Human-induced exactly matches the meaning.

Step 2: Select the correct synonym.

Anthropogenic = Human-induced

Examples include:
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* Anthropogenic climate change
* Anthropogenic pollution

» Anthropogenic greenhouse gas emissions

and climate studies.

Quick Tip: Anthropogenic = Human-caused. This term is frequently used in environmental science

85. Simplify the Boolean expression:

(x+y +2)x+y +2)(x+y+2')

A) x+y's
(B) x+yz

©) x'+y's
(D) xy' +2'

Correct Answer: (A) x + y's’

Solution:
Concept: Use the Boolean identity:

(A+B)(A+C)=A+BC

to simplify products of sums.

Step 1: Simplify the first two factors.
Let

A=x+y’

Then
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(x+y +2)(x+y +2)

becomes

A+2)A+2)

Applying the identity,

A+2)A+2)=A

Hence,

(x+y +2)x+y +2)=x+y’

Step 2: Multiply with the remaining factor.
Now,

(x+y)x+y+2)

Again using

(A+B)(A+C)=A+BC

with

/

A=x, B=y, C=y+z

we get

x+y'(y+2)

=x+y'y+y's

=x+0+y's

NIMCET 2026 Page 160 of

© Collegedunia.com



=x+y's

Step 3: Final simplified form.

x+y's

Quick Tip: A powerful Boolean identity is:

(A+B)A+C)=A+BC

It can reduce lengthy expressions in one step.

86. RAM consists of 16GB, there are 100 processes, each process is on an average of 100MB

each. Will virtual RAM be necessary?

(A) No, because the total memory required (approx. 10 GB) is less than the available 16 GB physical
RAM.

(B) Yes, because the OS reserves 10GB by default, leaving insufficient space.

(C) Wrong Option 2: Yes, because 100 processes exceed the multitasking thread limit of physical
RAM.

(D) No, because virtual RAM is exclusively used for hard disk storage space, not running processes.

Correct Answer: (A)

Solution:
Step 1: Calculate total memory requirement.
Each process uses:

100 MB

Number of processes:
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Total memory required:

100

100 x 100 = 10000 MB

10000 MB ~ 10 GB

Step 2: Compare with available RAM.

Available RAM:

Required RAM:

Since

16 GB

10 GB

10< 16

the processes can fit into physical memory.

Step 3: Conclusion.

Virtual memory is generally required when physical RAM is insufficient.

Here RAM is sufficient.

Hence,

Virtual RAM is not necessary

is already less than available RAM, virtual memory need not be actively used.

Quick Tip: Virtual memory acts as backup storage when RAM becomes insufficient. If required memory
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87. There are 2 circular disks which have 4 surfaces in total. There are 5000 tracks, 2000 each.

How much will the Reader read without moving?

(A) cylinder (or 4 tracks)
(B) 20,000 tracks

(C) 5,000 tracks

(D) 2 tracks

Correct Answer: (A) cylinder (or 4 tracks)

Solution:

Concept: In magnetic disk storage, tracks located at the same radius on all disk surfaces form

a cylinder.

Step 1: Count the disk surfaces.

There are:

Each disk has:

Therefore,

Step 2: Understand cylinder.

2 disks

2 surfaces

2 x 2 = 4 surfaces

The read/write head can access tracks lying directly above one another without moving the

arml.

These aligned tracks constitute a cylinder.

With 4 surfaces,

Step 3: Select the correct option.
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The reader can access all tracks of one cylinder without head movement.

Hence answer is:

Cylinder (4 tracks)

Quick Tip: Cylinder = Collection of tracks at the same radius on all disk surfaces. Accessing a cylinder

does not require moving the disk arm.

88. Fetch - Decode - Execute cycle of CPU is called?

(A) Instruction Cycle

(B) Data Pipelining Cycle

(C) Memory Allocation Cycle
(D) Interrupt Handling Cycle

Correct Answer: (A) Instruction Cycle

Solution:

Concept: Every instruction executed by a CPU passes through three major stages:

1. Fetch
2. Decode
3. Execute

Together these stages form the Instruction Cycle.

Step 1: Fetch Stage.

The CPU fetches the next instruction from memory using the Program Counter (PC).

Step 2: Decode Stage.

The Control Unit interprets the instruction and determines the required operation.

Step 3: Execute Stage.
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The ALU or other execution units perform the specified task.

Step 4: Name of the complete cycle.

The sequence

Fetch — Decode — Execute

is known as the

Instruction Cycle

Quick Tip: Remember F-D-E: Fetch — Decode — Execute. This sequence is the fundamental Instruction

Cycle of every CPU.

89. Which of the following is a difference between POP3 and IMAP?

(A) POP3 downloads emails to one device and deletes them from the server, while IMAP syncs emails
across devices and keeps them on the server.

(B) POP3 is used for sending emails, while IMAP is used strictly for receiving them.

(C) IMAP requires a continuous internet connection to read downloaded emails, whereas POP3
allows offline reading.

(D) POP3 encrypts messages by default, whereas IMAP sends messages in plain text format.

Correct Answer: (A)

Solution:

Concept: POP3 (Post Office Protocol Version 3) and IMAP (Internet Message Access Protocol)
are two commonly used protocols for receiving emails from a mail server.

Both protocols allow users to access their email accounts, but they differ significantly in the
way emails are stored, synchronized, and managed across multiple devices.

Step 1: Understand how POP3 works.

POP3 is designed to download emails from the mail server to a local device.
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After downloading, the emails are typically removed from the server (unless configured other-
wise).

As a result:

Emails are usually stored locally.

* Access from multiple devices becomes difficult.

Changes made on one device are not synchronized with others.

Emails can be read even without an internet connection after downloading.

Thus POP3 follows a download-and-store-locally approach.

Step 2: Understand how IMAP works.

IMAP keeps emails stored on the mail server and synchronizes them across all connected

devices.

Therefore:

Emails remain available on the server.

Multiple devices can access the same mailbox.

Actions such as reading, deleting, or moving emails are synchronized.

The mailbox remains consistent across devices.
Hence IMAP follows a server-based synchronization approach.

Step 3: Evaluate each option.

Option (A):

Correct

POP3 generally downloads emails to one device, whereas IMAP synchronizes emails across

devices while keeping them on the server.

Option (B):

Incorrect.
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Neither POP3 nor IMAP is used for sending emails.
Email sending is handled by:

SMTP (Simple Mail Transfer Protocol)

Option (C):
Incorrect.
IMAP can also cache emails locally for offline access in many email clients.

The statement is therefore not generally true.

Option (D):
Incorrect.
Encryption is not the fundamental distinction between POP3 and IMAP

Both can operate with secure encrypted connections using SSL/TLS.
Step 4: Final conclusion.
The key difference is that POP3 primarily downloads emails to a device, while IMAP keeps

emails on the server and synchronizes them across multiple devices.

Therefore, the correct answer is:

(A) POP3 downloads emails to one device and deletes them from the server, while IMAP syncs emails ac

Quick Tip: A simple memory trick:

POP3 = Personal device storage.

IMAP = Internet synchronized mailbox.

If you use the same email account on a phone, laptop, and tablet, IMAP is generally the preferred

protocol.
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