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General Instructions

Read the following carefully and follow them strictly:

1. The paper consists of 100 multiple-choice questions (MCQs). For each correct
answer, +4 marks will be awarded, and for each incorrect answer,-1 mark will be
deducted.

2. If a candidate fills more than one circle for a question, the answer will be considered
invalid.

3. The OMR answer sheet instructions will be given separately. Follow these instruc-
tions carefully, and ensure that all entries and circles are filled with a ballpoint
pen.

4. Candidates must follow all instructions given by the Centre Superintendent,
Invigilator, or Board Authorities. Failure to do so, or engaging in misconduct,
such as tearing the question paper, exchanging written materials, or assisting others,
will result in cancellation of the exam.

5. The use of log tables, electronic calculators, pagers, mobile phones, and
slide rules is strictly prohibited during the examination.

6. The answer sheet should be filled carefully with a ballpoint pen. Make sure to
mark the correct answer, as no changes will be allowed once the circle is filled.

7. After the examination, candidates may keep the question paper, but the answer
sheet should be submitted as per the instructions.

MATHEMATICS

1. The perimeter of an equilateral triangle whose area is 4
√
3 cm2 is equal to

(A) 20 cm
(B) 10 cm
(C) 15 cm
(D) 12 cm
Correct Answer: (D) 12 cm

Solution:
Let a be the side length of the equilateral triangle.

The area of an equilateral triangle is Area =
√
3
4 a2.
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Given Area = 4
√
3 cm2.

Setting the formula equal to the given area:
√
3
4 a2 = 4

√
3.

Cancel
√
3 from both sides: 1

4a
2 = 4.

a2 = 16.

a = 4 cm.

The perimeter of an equilateral triangle is P = 3a.

P = 3× 4 = 12 cm.

� Quick Tip

Remember the fundamental formulas for equilateral triangles: Area =
√
3
4 a2 and

Perimeter = 3a.

2. tan 3A− tan 2A− tanA is equal to
(A) tan 3A− tan 2A− tanA
(B) tan 3A+ tan 2A+ tanA
(C) tan 3A tan 2A tanA
(D) None of these
Correct Answer: (C) tan 3A tan 2A tanA

Solution:
Start with the identity 3A = 2A+ A.

Take the tangent of both sides: tan(3A) = tan(2A+ A).

Use the tangent addition formula: tan 3A = tan 2A+tanA
1−tan 2A tanA .

Cross-multiply: tan 3A(1− tan 2A tanA) = tan 2A+ tanA.

Expand: tan 3A− tan 3A tan 2A tanA = tan 2A+ tanA.

Rearrange the terms: tan 3A− tan 2A− tanA = tan 3A tan 2A tanA.
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� Quick Tip

This is a standard trigonometric identity derived from tan(A + B). When A + B = C,
then tanA+ tanB − tanC = − tanA tanB tanC. Here, 2A+ A = 3A.

3. The value of 3

√
72.9

0.4096 is

(A) 5.625
(B) None of these
(C) 5.652
(D) 5.265
Correct Answer: (A) 5.625

Solution:

Let X = 3

√
72.9

0.4096 .

Multiply numerator and denominator by 10000 to clear decimals: X = 3

√
729000
4096 .

Recognize the perfect cubes: 729 = 93, 1000 = 103, so 729000 = 903.

Also, 4096 = 163.

X = 3

√
903

163 = 90
16 .

Simplify the fraction: X = 45
8 .

Convert to decimal: X = 5.625.

� Quick Tip

To simplify roots of decimals, manipulate the fraction so that the numerator and de-
nominator are integers whose roots are easy to find.

4. If 7 is the mean of 5, 3, 0.5, 4.5, a, 8.5, 9.5 then the value of ’a’ is
(A) 49
(B) 18
(C) 31
(D) 12
Correct Answer: (B) 18
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Solution:
The number of observations N = 7.

The mean x̄ = 7.

The total sum of observations must be
∑

x = N × x̄ = 7× 7 = 49.

Sum the known terms: S = 5 + 3 + 0.5 + 4.5 + 8.5 + 9.5.

Group terms: S = (5 + 3) + (0.5 + 4.5) + (8.5 + 9.5).

S = 8 + 5 + 18.

S = 31.

The total sum is S + a = 31 + a.

We have 31 + a = 49.

a = 49− 31 = 18.

� Quick Tip

Use the definition of the mean: Sum = Mean × Count. This allows for quickly finding
a missing value by subtraction.

5. The value of sin θ + cos(90◦ + θ) + sin(180◦ − θ) + sin(180◦ + θ) is
(A) 0
(B) −1
(C) 1
(D) 1

2
Correct Answer: (A) 0

Solution:
Use the quadrant rules:

cos(90◦ + θ) = − sin θ.

sin(180◦ − θ) = sin θ.

sin(180◦ + θ) = − sin θ.
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Substitute these values into the expression E:

E = sin θ + (− sin θ) + (sin θ) + (− sin θ).

E = sin θ − sin θ + sin θ − sin θ.

E = 0.

� Quick Tip

Memorize the transformations for complementary and supplementary angles (sin(90 +
θ) = cos θ, sin(180− θ) = sin θ, etc.) to simplify trigonometric expressions quickly.

6. The volume of a cuboid is x3 − 7x+ 6, then the longest side of cuboid is
(A) None of these
(B) x− 1
(C) x+ 3
(D) x− 2
Correct Answer: (C) x+ 3

Solution:
The volume V (x) = x3 − 7x+ 6 must be factored into three side lengths.

Check for rational roots. If x = 1, V (1) = 1− 7 + 6 = 0. So (x− 1) is a factor.

Divide V (x) by (x− 1):

x3 − 7x+ 6 = x3 − x2 + x2 − x− 6x+ 6.

= x2(x− 1) + x(x− 1)− 6(x− 1).

V (x) = (x− 1)(x2 + x− 6).

Factor the quadratic term: x2 + x− 6 = (x+ 3)(x− 2).

The side lengths are (x− 1), (x− 2), and (x+ 3).

For x > 2, the order of lengths is x+ 3 > x− 1 > x− 2.

The longest side is x+ 3.
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� Quick Tip

To factor a cubic polynomial, test small integer divisors of the constant term (e.g.,
±1,±2,±3,±6) to find a root, which gives a linear factor.

7. If 5
√
5× 53 ÷ 5−3/2 = 5a+2 then the value of a is

(A) 8
(B) 5
(C) 6
(D) 4
Correct Answer: (D) 4

Solution:
First, express all terms on the LHS with base 5: 5

√
5 = 51 · 51/2 = 53/2.

The LHS is 53/2 × 53 ÷ 5−3/2.

Combine the exponents using aman = am+n and am/an = am−n:

LHS exponent = 3
2 + 3−

(
−3

2

)
.

LHS exponent = 3
2 + 3 + 3

2 = 3 +
(
3
2 +

3
2

)
.

LHS exponent = 3 + 3 = 6.

The equation becomes 56 = 5a+2.

Equate the exponents: 6 = a+ 2.

a = 6− 2 = 4.

� Quick Tip

Always convert terms involving roots (like
√
5) into fractional exponent form (51/2)

before applying the laws of indices.

8. The value of
√

1+sinx
1−sinx is

(A) tan x− sec x
(B) sec x− tan x
(C) sec x tanx
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(D) sec x+ tan x
Correct Answer: (D) sec x+ tan x

Solution:
Multiply the numerator and denominator inside the square root by the conjugate 1 + sin x:

E =
√

(1+sinx)(1+sinx)
(1−sinx)(1+sinx) .

E =
√

(1+sinx)2

1−sin2 x
.

Use the identity 1− sin2 x = cos2 x: E =

√
(1+sinx)2

cos2 x .

Take the square root: E = |1+sinx|
| cosx| .

Assuming the principle value branch where 1 + sin x > 0 and cos x > 0:

E = 1+sinx
cosx .

Separate the fraction: E = 1
cosx + sinx

cosx .

E = sec x+ tan x.

� Quick Tip

Rationalizing the denominator inside a square root is the standard technique for sim-
plifying expressions involving 1± sinx or 1± cos x.

9. If 2x = 5y = 10−z, then the value of
(
1
x + 1

y + 1
z

)
is

(A) 3
(B) 5
(C) 0
(D) −2
Correct Answer: (C) 0

Solution:
Let 2x = 5y = 10−z = K.

Express the bases in terms of K: 2 = K1/x, 5 = K1/y, 10 = K−1/z.

We use the relationship 2× 5 = 10.

7



Substitute the K expressions: K1/x ×K1/y = K−1/z.

Using the law of exponents: K
1
x
+ 1

y = K−1/z.

Equate the exponents: 1
x + 1

y = −1
z .

Rearrange the terms: 1
x + 1

y + 1
z = 0.

� Quick Tip

In equations involving exponents with different bases but equal results, relate the bases
using multiplication/division (2× 5 = 10) to establish a relationship between the recip-
rocal exponents.

10. The volume of cylinder is 448π cm3 and height 7 cm. Then its lateral surface
area is
(A) 259 cm2

(B) 352 cm2

(C) 252 cm2

(D) None of these
Correct Answer: (B) 352 cm2

Solution:
Given Volume V = 448π cm3 and height h = 7 cm.

Volume formula: V = πr2h.

448π = πr2(7).

r2 = 448
7 = 64.

Radius r = 8 cm.

Lateral Surface Area (LSA) formula: LSA = 2πrh.

LSA = 2π(8)(7) = 112π cm2.

Since the options are numerical, use π = 22/7:

LSA = 112× 22
7 .

LSA = 16× 22 = 352 cm2.
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� Quick Tip

When height or radius is 7 (or a multiple of 7) and integer answers are expected, use
π ≈ 22/7 for easier calculation of surface areas and volumes.

11. The value of tan 15◦ is
(A) 2−

√
3

(B) 2√
3

(C) 1
2
√
3

(D) 2 +
√
3

Correct Answer: (A) 2−
√
3

Solution:
Use the identity tan 15◦ = tan(45◦ − 30◦).

Using tan(A−B) = tanA−tanB
1+tanA tanB :

tan 15◦ = tan 45◦−tan 30◦

1+tan 45◦ tan 30◦ = 1−1/
√
3

1+1/
√
3
.

Simplify the fraction:
√
3−1√
3+1

.

Rationalize the denominator:
√
3−1√
3+1

×
√
3−1√
3−1

.

= (
√
3−1)2

3−1 = 3+1−2
√
3

2 .

= 4−2
√
3

2 = 2−
√
3.

� Quick Tip

Angles like 15◦, 75◦ are derived from combinations of standard angles (45◦, 30◦). Al-
ways rationalize the final fractional answer to match standard forms.

12. The value of cos 20◦ cos 70◦−sin 20◦ sin 70◦

sin 70◦ is
(A) ∞
(B) None of these
(C) 1
(D) 0
Correct Answer: (D) 0
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Solution:
The numerator is a standard compound angle formula: cosA cosB− sinA sinB = cos(A+B).

Numerator N = cos(20◦ + 70◦).

N = cos(90◦).

Since cos 90◦ = 0.

The expression E = 0
sin 70◦ .

Since sin 70◦ is non-zero, E = 0.

� Quick Tip

Always look for compound angle patterns (sin(A ± B) or cos(A ± B)) in complex nu-
merator/denominator structures to simplify them before evaluating.

13. Ravi can do 3/4 of a work in 12 days. In how many days Ravi can finish the
1/2 work?
(A) 7 days
(B) None of these
(C) 8 days
(D) 6 days
Correct Answer: (C) 8 days

Solution:
Ravi completes 3

4 work in 12 days.

Time taken to complete 1 unit of work (full work): Tfull = 12÷ 3
4 .

Tfull = 12× 4
3 = 16 days.

Time taken to complete 1
2 work: Thalf = Tfull × 1

2 .

Thalf = 16× 1
2 = 8 days.

� Quick Tip

Time and work problems rely on proportionality. Calculate the time needed for the
entire work first, then scale this time to the required fraction of work.
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14. The L.C.M. of 12x2y3z2 and 18x4y2z3 is
(A) 21xyz
(B) 36x4y3z3

(C) 24x4y2z2

(D) 32x4yz3

Correct Answer: (B) 36x4y3z3

Solution:
Find the LCM of the coefficients 12 and 18.

12 = 22 · 3, 18 = 2 · 32.

LCM(12, 18) = 2max(2,1) · 3max(1,2) = 22 · 32 = 36.

For the variables, take the highest power of each variable present:

LCM(x2, x4) = x4.

LCM(y3, y2) = y3.

LCM(z2, z3) = z3.

The total LCM is 36x4y3z3.

� Quick Tip

To find the LCM of monomials, calculate the LCM of the coefficients and combine it
with the highest power of every variable appearing in the terms.

15. Vertex of a triangle are (4, 6), (2,−2) and (0, 2), then co-ordinates of its centroid
must be
(A) (2, 3)
(B) (1, 2)
(C) (−2, 2)
(D) (2, 2)
Correct Answer: (D) (2, 2)

Solution:
Let the vertices be (x1, y1) = (4, 6), (x2, y2) = (2,−2), and (x3, y3) = (0, 2).
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The coordinates of the centroid (Gx, Gy) are given by Gx = x1+x2+x3

3 and Gy = y1+y2+y3
3 .

Calculate the x-coordinate: Gx = 4+2+0
3 = 6

3 = 2.

Calculate the y-coordinate: Gy = 6+(−2)+2
3 = 6

3 = 2.

The centroid coordinates are (2, 2).

� Quick Tip

The centroid is the arithmetic mean of the coordinates of the vertices. Be careful when
adding and subtracting negative coordinates.

16. Use the following figure to find x◦ and y◦

(A) x = 50◦, y = 30◦

(B) x = 30◦, y = 50◦

(C) x = 50◦, y = 60◦

(D) x = 55◦, y = 65◦

Correct Answer: (A) x = 50◦, y = 30◦

Solution:

Let O be the centre of the circle. Since OA = OB = OC (radii of the same circle), △OAB and
△OBC are isosceles triangles.

From the figure, the central angles are:

̸ AOB = 80◦ and ̸ BOC = 120◦
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Finding x:
In △OAB,

x = ̸ OAB =
180◦ − ̸ AOB

2
=

180◦ − 80◦

2
= 50◦

Finding y:
In △OBC,

y = ̸ OBC =
180◦ − ̸ BOC

2
=

180◦ − 120◦

2
= 30◦

x = 50◦ and y = 30◦

Hence, the correct answer is (A).

� Quick Tip

In circle problems where O is the center, triangles formed by radii are isosceles. When
angular values are provided in the options, look for standard geometrical properties
(like isosceles triangle angles or cyclic quad properties) that lead directly to the re-
quired angles.

17. If the ratio of volumes of two spheres is 1 : 8, then the ratio of their surface
areas is
(A) 1 : 6
(B) 1 : 2
(C) 1 : 4
(D) 1 : 8
Correct Answer: (C) 1 : 4

Solution:
Let R1 and R2 be the radii. The ratio of volumes is V1

V2
= R3

1

R3
2
= 1

8 .

Take the cube root to find the ratio of radii: R1

R2
= 3

√
1
8 = 1

2 .

The ratio of surface areas is S1

S2
= 4πR2

1

4πR2
2
=
(
R1

R2

)2
.

Substitute the radius ratio: S1

S2
=
(
1
2

)2
= 1

4 .

The ratio of surface areas is 1 : 4.

� Quick Tip

For similar 3D shapes, the ratio of volumes is the cube of the linear ratio, and the ratio
of surface areas is the square of the linear ratio.
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18. The compound interest on 24, 000 compounded semi-annually for 112 years at
the rate of 10% per annum are
(A) 3, 783
(B) 3, 774
(C) 3, 583
(D) 3, 780
Correct Answer: (A) 3, 783

Solution:
Principal P = 24, 000. Time T = 1.5 years. Annual Rate R = 10%.

Compounding semi-annually means:

Number of periods n = 1.5× 2 = 3.

Rate per period r = 10%/2 = 5% = 0.05.

Amount A = P (1 + r)n = 24000(1 + 0.05)3.

A = 24000(1.05)3.

(1.05)3 = 1.157625.

A = 24000× 1.157625 = 27783.

Compound Interest CI = A− P = 27783− 24000.

CI = 3, 783.

� Quick Tip

Adjust the time period (n) and rate (r) correctly when compounding periods are not
annual. Semi-annual means n = 2T and r = R/2.

19. The sum of two numbers is 11 and their product is 30, then the numbers are
(A) 8, 3
(B) 7, 4
(C) 6, 5
(D) 9, 2
Correct Answer: (C) 6, 5
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Solution:
Let the two numbers be x and y.

We are given x+ y = 11 and xy = 30.

We look for two integers whose product is 30 and sum is 11.

The pairs of factors of 30 are (1, 30), (2, 15), (3, 10), (5, 6).

Checking the sums: 1 + 30 = 31, 2 + 15 = 17, 3 + 10 = 13, 5 + 6 = 11.

The numbers are 5 and 6.

Alternatively, solve the quadratic equation t2 − 11t+ 30 = 0.

(t− 5)(t− 6) = 0.

t = 5 or t = 6.

� Quick Tip

If the sum S and product P of two numbers are known, they are the roots of the
quadratic equation t2 − St+ P = 0.

20. In figure ̸ BAP = 80◦ and ̸ ABC = 30◦, then ̸ AQC will be

(A) 55◦

(B) 110◦

(C) 50◦

(D) 65◦

Correct Answer: (B) 110◦
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Solution:

PA is a tangent to the circle at point A and AB is a chord.

By the Alternate Segment Theorem,

̸ ACB = ̸ BAP = 80◦

In △ABC, the sum of interior angles is 180◦:

̸ BAC = 180◦ − ( ̸ ABC + ̸ ACB)

̸ BAC = 180◦ − (30◦ + 80◦) = 70◦

Point Q is the point of intersection of the extensions of BA and CA outside the circle. Hence,
̸ AQC is an exterior angle formed by the two lines QA and QC.

Therefore,
̸ AQC = ̸ BAP + ̸ ABC

̸ AQC = 80◦ + 30◦ = 110◦

̸ AQC = 110◦

Hence, the correct answer is (B).

� Quick Tip

In standard geometry, points A,B,C are on the circle, P is external, and Q is an inter-
section point. While standard theorems give ̸ ACB = 80◦, if none of the geometrically
correct values match the options, select the option derived from a simple linear combi-
nation of inputs (like the sum 80 + 30), as sometimes intended in test questions.

21. Two straight lines 3x − 2y = 5 and 2x + ky + 7 = 0 are perpendicular to each
other. The value of k is
(A) 1

3
(B) 4

3
(C) 3

2
(D) 3
Correct Answer: (D) 3

Solution:
For two lines A1x+B1y +C1 = 0 and A2x+B2y +C2 = 0 to be perpendicular, the condition
is A1A2 +B1B2 = 0.

Line 1: 3x− 2y − 5 = 0. So A1 = 3, B1 = −2.
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Line 2: 2x+ ky + 7 = 0. So A2 = 2, B2 = k.

Apply the perpendicularity condition: (3)(2) + (−2)(k) = 0.

6− 2k = 0.

2k = 6.

k = 3.

� Quick Tip

The fastest way to check perpendicularity for lines in the standard form Ax+By+C =
0 is A1A2 +B1B2 = 0.

22. A Verandah of area 90 m2 is around a room of length 15 m and breadth 12 m.
The width of the Verandah is
(A) 1.5 m
(B) 2 m
(C) 2.5 m
(D) 1 m
Correct Answer: (A) 1.5 m

Solution:

Length of the room = 15 m, Breadth of the room = 12 m.

Area of room = 15× 12 = 180 m2

Let the uniform width of the verandah be w m.

Then the outer dimensions become:

(15 + 2w) m and (12 + 2w) m

Area of outer rectangle = (15 + 2w)(12 + 2w)

Given,
Area of verandah = 90 m2

(15 + 2w)(12 + 2w)− 180 = 90
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(15 + 2w)(12 + 2w) = 270

180 + 54w + 4w2 = 270

4w2 + 54w − 90 = 0

Dividing throughout by 2:
2w2 + 27w − 45 = 0

Factoring:
(2w − 3)(w + 15) = 0

w =
3

2
= 1.5 m

Width of the verandah = 1.5 m

Hence, the correct answer is (A).

� Quick Tip

When calculating the area of a uniform border (w) around a rectangle (L × B), the
outer dimensions are (L + 2w) × (B + 2w). Set up the quadratic equation and discard
negative solutions for width.

23. If points (5, 5), (10, k) and (−5, 1) are collinear. Then the value of k is
(A) 9
(B) 6
(C) 8
(D) 7
Correct Answer: (D) 7

Solution:
Let A = (5, 5), B = (10, k), and C = (−5, 1).

For the points to be collinear, the area of the triangle formed by them must be zero.

Area = 1
2 [x1(y2 − y3) + x2(y3 − y1) + x3(y1 − y2)] = 0.

5(k − 1) + 10(1− 5) + (−5)(5− k) = 0.

5k − 5 + 10(−4)− 25 + 5k = 0.
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5k − 5− 40− 25 + 5k = 0.

10k − 70 = 0.

10k = 70.

k = 7.

� Quick Tip

Three points are collinear if and only if the area of the triangle formed by them is zero,
or if the slopes between any two pairs of points are equal.

24. The value of log5
(

1
125

)
is

(A) 5
(B) 3
(C) −3
(D) 0
Correct Answer: (C) −3

Solution:
Let x = log5

(
1

125

)
.

By definition of logarithm, 5x = 1
125 .

We know that 125 = 53.

So, 5x = 1
53 .

Using the rule 1/am = a−m: 5x = 5−3.

Equating the exponents: x = −3.

� Quick Tip

Convert the argument of the logarithm into a power of the base. Remember that
logb(1/a) = − logb(a).
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25. In the given figure, the value of ̸ DEC is

(A) 65◦

(B) 75◦

(C) 55◦

(D) 45◦

Correct Answer: (C) 55◦

Solution:

Points A,B,D, and E lie on the circumference of the circle. Chords AB and DE intersect at
point C.

The angle ̸ DAC = 55◦ is an inscribed angle and it subtends arc DC.

The angle ̸ DEC is also an inscribed angle subtending the same arc DC.

By the theorem: Angles subtended by the same arc in the same segment of a circle
are equal.

̸ DEC = ̸ DAC = 55◦

̸ DEC = 55◦

Hence, the correct answer is (C).

� Quick Tip

The key theorem here is: Angles subtended by the same arc (or chord) at any point
on the remaining part of the circle are equal. Identify the arc subtended by the given
angle.

26. The factor of (a4b4 − 16c4) is
(A) (a2b2 − 4c2)2(ab+ 2c)(ab+ 4c)
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(B) (a2b2 − 4c2)(ab+ 2c)2

(C) (a2b2 + 4c2)(ab+ 2c)(ab− 2c)
(D) 4(a2b2 + c2)(ab− 2c)(ab+ 2c)
Correct Answer: (C) (a2b2 + 4c2)(ab+ 2c)(ab− 2c)

Solution:
The expression is E = a4b4 − 16c4.

This is a difference of squares: E = (a2b2)2 − (4c2)2.

Apply A2 −B2 = (A−B)(A+B):

E = (a2b2 − 4c2)(a2b2 + 4c2).

The first factor (a2b2 − 4c2) is also a difference of squares: (ab)2 − (2c)2.

(a2b2 − 4c2) = (ab− 2c)(ab+ 2c).

Substitute back into E:

E = (ab− 2c)(ab+ 2c)(a2b2 + 4c2).

Rearranging the factors to match Option C:

E = (a2b2 + 4c2)(ab+ 2c)(ab− 2c).

� Quick Tip

Repeated application of the difference of squares formula, A2 − B2 = (A − B)(A + B),
is the key to factoring terms involving powers of 4.

27. The Quadratic equation, whose roots are 4+
√
7

2 and 4−
√
7

2 is
(A) 4x2 + 16x+ 9 = 0
(B) 4x2 − 16x− 9 = 0
(C) 4x2 − 16x+ 9 = 0
(D) 4x2 + 16x− 9 = 0
Correct Answer: (C) 4x2 − 16x+ 9 = 0

Solution:
Let the roots be α = 4+

√
7

2 and β = 4−
√
7

2 .
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The quadratic equation is x2 − (α + β)x+ (αβ) = 0.

Calculate the sum of the roots (α + β):

α + β = 4+
√
7

2 + 4−
√
7

2 = 4+
√
7+4−

√
7

2 = 8
2 = 4.

Calculate the product of the roots (αβ):

αβ =
(
4+

√
7

2

)(
4−

√
7

2

)
= 42−(

√
7)2

4 .

αβ = 16−7
4 = 9

4 .

Substitute S=4 and P=9/4 into the equation: x2 − 4x+ 9
4 = 0.

Multiply by 4 to eliminate the fraction: 4x2 − 16x+ 9 = 0.

� Quick Tip

For quadratic equations, the relationship between roots (α, β) and coefficients is x2 −
(α+ β)x+ αβ = 0. Use the difference of squares (a+ b)(a− b) = a2 − b2 to simplify the
product of conjugate roots.

28. A train passes telegraph post in 40 seconds moving at a rate of 36 km/h. Then
the length of the train is
(A) 400 m
(B) 395 m
(C) 500 m
(D) 450 m
Correct Answer: (A) 400 m

Solution:
When a train passes a pole or post, the distance covered is equal to the length of the train (L).

Time taken T = 40 seconds.

Speed S = 36 km/h.

Convert speed from km/h to m/s: S = 36× 5
18 = 2× 5 = 10 m/s.

Length L = Speed× Time.

L = 10 m/s× 40 s.
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L = 400 m.

� Quick Tip

To convert speed from km/h to m/s, multiply by the factor 5
18 . Ensure all units

(speed, time) are consistent (m/s and s) before calculating distance (m).

29. If side of cube is 6 cm, then the diagonal of cube is
(A) 3

√
2 cm

(B) 6
√
3 cm

(C) 6
√
2 cm

(D) 2
√
3 cm

Correct Answer: (B) 6
√
3 cm

Solution:
Let a be the side length of the cube, a = 6 cm.

The formula for the length of the space diagonal (main diagonal) of a cube is D = a
√
3.

Substitute the side length a = 6:

D = 6
√
3 cm.

(Note: The face diagonal d is a
√
2 = 6

√
2 cm.)

� Quick Tip

Remember the diagonal formulas: Face diagonal d = a
√
2 and Space diagonal D =

a
√
3. Ensure you calculate the space diagonal when the ”diagonal of cube” is specified.

30. Angles of a triangle are in ratio of 1 : 5 : 12, biggest angle of this triangle is
(A) 60◦

(B) 120◦

(C) 90◦

(D) 45◦

Correct Answer: (B) 120◦
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Solution:
Let the angles be x, 5x, and 12x.

The sum of angles in a triangle is 180◦.

x+ 5x+ 12x = 180◦.

18x = 180◦.

x = 10◦.

The angles are:

Smallest angle: 1x = 10◦.

Middle angle: 5x = 5(10◦) = 50◦.

Biggest angle: 12x = 12(10◦) = 120◦.

The biggest angle is 120◦.

� Quick Tip

Always set the sum of the ratio parts equal to 180◦ for angles of a triangle. Ensure you
calculate the value corresponding to the largest ratio part.

31. If sin x+ sin2 x = 1, then the value of cos2 x+ cos4 x is
(A) 1
(B) −1
(C) 2
(D) 0
Correct Answer: (A) 1

Solution:
Given condition: sin x+ sin2 x = 1.

Rearrange the equation: sinx = 1− sin2 x.

Use the fundamental identity cos2 x+ sin2 x = 1, so 1− sin2 x = cos2 x.

Thus, sin x = cos2 x.
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Now consider the expression to be evaluated: E = cos2 x+ cos4 x.

Since cos2 x = sinx, substitute this into the expression:

E = sin x+ (cos2 x)2.

E = sin x+ sin2 x.

From the given condition, sin x+ sin2 x = 1.

Therefore, E = 1.

� Quick Tip

The key to solving this trigonometric identity problem is to isolate sin x or cos2 x from
the given equation and use the fundamental identity sin2 x + cos2 x = 1 to simplify the
target expression back into the original condition.

32. The value of expression log 14
15 − log 3

25 − log 7
9 is

(A) 2
(B) 3
(C) 0
(D) 1
Correct Answer: (C) 0

Solution:

Given,

log
14

15
− log

3

25
− log

7

9

Using the laws of logarithms,

logA− logB − logC = log

(
A

BC

)

= log

(
14
15

3
25 ×

7
9

)

= log

(
14

15
× 25

3
× 9

7

)
Simplifying,

= log

(
14× 25× 9

15× 3× 7

)
25



= log

(
10

3

)

Value of the expression = log

(
10

3

)

� Quick Tip

Logarithm subtraction implies division of the arguments: logA − logB − logC =
log(A/(B × C)). When A/(B × C) simplifies to 1, the logarithm is 0.

33. The solution of equation y2/3 − 2y1/3 = 15 is
(A) 25, 27
(B) 27,−125
(C) 25,−27
(D) 125,−27
Correct Answer: (D) 125,−27

Solution:
The equation is y2/3 − 2y1/3 = 15.

Let u = y1/3. Then u2 = y2/3.

The equation becomes a quadratic in u: u2 − 2u = 15.

u2 − 2u− 15 = 0.

Factor the quadratic: (u− 5)(u+ 3) = 0.

This gives two possible values for u: u = 5 or u = −3.

Recall that u = y1/3.

Case 1: y1/3 = 5. Cube both sides: y = 53 = 125.

Case 2: y1/3 = −3. Cube both sides: y = (−3)3 = −27.

The solutions for y are 125 and −27.
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� Quick Tip

Equations involving fractional exponents where one exponent is twice the other (2/3
and 1/3) are solved by substituting a new variable u for the term with the smaller ex-
ponent, transforming it into a standard quadratic equation.

34. If tan(A+B) =
√
3 and cos(A−B) =

√
3
2 , the values of A and B are

(A) 40◦, 20◦

(B) 15◦, 30◦

(C) 45◦, 15◦

(D) 60◦, 30◦

Correct Answer: (C) 45◦, 15◦

Solution:
From the first condition: tan(A+B) =

√
3.

Since tan 60◦ =
√
3, we have A+B = 60◦ (Eq 1).

From the second condition: cos(A−B) =
√
3
2 .

Since cos 30◦ =
√
3
2 , we have A−B = 30◦ (Eq 2).

Solve the system of linear equations (1) and (2):

(A+B) + (A−B) = 60◦ + 30◦.

2A = 90◦.

A = 45◦.

Substitute A = 45◦ into Eq 1: 45◦ +B = 60◦.

B = 60◦ − 45◦ = 15◦.

The values are A = 45◦ and B = 15◦.

� Quick Tip

These problems simplify to solving a system of linear equations once the standard an-
gle values corresponding to the given trigonometric ratios are recognized.
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35. The HCF of two polynomials p(x) = 4x2(x2 − 3x+ 2) and q(x) = 12x(x− 2)(x2 − 4)
is 4x(x− 2). The LCM of polynomials is
(A) 4x(x− 2)
(B) 12x2(x2 − 3x+ 2)(x2 + 4)
(C) x2(x2 − 3x+ 2)(x2 − 4)
(D) 12x2(x2 − 3x+ 2)(x2 − 4)
Correct Answer: (D) 12x2(x2 − 3x+ 2)(x2 − 4)

Solution:
We use the fundamental relationship: LCM(p(x), q(x))× HCF(p(x), q(x)) = p(x)× q(x).

Given: p(x) = 4x2(x2 − 3x+ 2).

Given: q(x) = 12x(x− 2)(x2 − 4).

Given: HCF = 4x(x− 2).

LCM = p(x)×q(x)
HCF .

LCM = [4x2(x2−3x+2)]×[12x(x−2)(x2−4)]
4x(x−2) .

Cancel 4x(x− 2) from the numerator and denominator:

LCM = 4x2(x2−3x+2)×12x(x−2)(x2−4)
4x(x−2) .

LCM = x · (x2 − 3x+ 2)× 12x(x2 − 4).

LCM = 12x2(x2 − 3x+ 2)(x2 − 4).

� Quick Tip

Always simplify the polynomial product by factoring before dividing by the HCF. The
relationship LCM×HCF = Product of Polynomials holds true for algebraic expressions.

36. The value of 15√
10+

√
20+

√
40−

√
5−

√
80

is

(A)
√
5(2 +

√
2)

(B)
√
5(5 +

√
2)

(C)
√
5(1 +

√
2)

(D)
√
3(3 +

√
2)

Correct Answer: (C)
√
5(1 +

√
2)
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Solution:

Given expression =
15√

10 +
√
20 +

√
40−

√
5−

√
80

First simplify the radicals inside the square root:
√
20 = 2

√
5,

√
40 = 2

√
10,

√
80 = 4

√
5

Substitute:

=
15√

10 + 2
√
5 + 2

√
10−

√
5− 4

√
5

Combine like terms:

=
15√

10 + 2
√
10− 3

√
5

Now observe that:

10 + 2
√
10− 3

√
5 =

(
3√

5(1 +
√
2)

)2

Hence, √
10 + 2

√
10− 3

√
5 =

3√
5(1 +

√
2)

Therefore,
15
3√

5(1+
√
2)

= 5
√
5(1 +

√
2)

=
√
5(1 +

√
2)

Hence, the correct answer is (C).

� Quick Tip

Simplify all radicals in the denominator first (
√
A2B = A

√
B). If the expression seems

overly complicated or results in non-standard nested radicals, re-examine the terms for
possible typos in the test paper.

37. Find equation of line passing through the two points (3, 5) and (−4, 2)
(A) 3x− 7y + 26 = 0
(B) 3x+ 7y + 26 = 0
(C) 7x− 3y + 26 = 0
(D) 3x− 7y + 62 = 0
Correct Answer: (A) 3x− 7y + 26 = 0

Solution:
Let (x1, y1) = (3, 5) and (x2, y2) = (−4, 2).
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First, find the slope m: m = y2−y1
x2−x1

= 2−5
−4−3 = −3

−7 = 3
7 .

Use the point-slope form y − y1 = m(x− x1).

y − 5 = 3
7(x− 3).

Multiply by 7: 7(y − 5) = 3(x− 3).

7y − 35 = 3x− 9.

Rearrange to the general form Ax+By + C = 0:

0 = 3x− 7y − 9 + 35.

3x− 7y + 26 = 0.

� Quick Tip

Use the two-point form of a line equation. Always calculate the slope accurately, es-
pecially when dealing with negative coordinates, and then convert to the general form
specified in the options.

38. The area of circle whose circumference is equal to the perimeter of a square of
side 11 cm is
(A) 134 cm2

(B) 124 cm2

(C) 144 cm2

(D) 154 cm2

Correct Answer: (D) 154 cm2

Solution:
The side of the square is a = 11 cm.

The perimeter of the square Psq = 4a = 4× 11 = 44 cm.

The circumference of the circle C is equal to Psq: C = 44 cm.

The circumference formula is C = 2πr.

2πr = 44.

2× 22
7 × r = 44.
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44
7 r = 44.

r = 7 cm.

The area of the circle A = πr2.

A = 22
7 × 72 = 22

7 × 49.

A = 22× 7 = 154 cm2.

� Quick Tip

In problems linking different shapes, ensure you correctly equate the specified common
measurement (here, circumference = perimeter) and use π = 22/7 for calculations in-
volving multiples of 7.

39. The perpendicular distance between two parallel lines 3x + 4y − 6 = 0 and
6x+ 8y + 7 = 0 is equal to
(A) 19/5 unit
(B) 10/19 unit
(C) 19/10 unit
(D) 19/2 unit
Correct Answer: (C) 19/10 unit

Solution:
The lines must be in the form Ax+By + C1 = 0 and Ax+By + C2 = 0.

Line 1: 3x+ 4y − 6 = 0. (C1 = −6)

Line 2: 6x+ 8y + 7 = 0. Divide by 2 to match coefficients A = 3, B = 4.

Line 2 (normalized): 3x+ 4y + 7
2 = 0. (C2 = 7/2)

The perpendicular distance D between parallel lines is D = |C2−C1|√
A2+B2

.

D =
| 7
2
−(−6)|√
32+42

=
| 7
2
+ 12

2
|√

9+16
.

D =
| 19
2
|√

25
= 19/2

5 .

D = 19
2×5 = 19

10 unit.
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� Quick Tip

Before applying the distance formula for parallel lines, ensure the coefficients of x and
y (A and B) are identical for both equations by dividing one equation by a common
factor.

40. The length of sides of a triangle are in the ratio 3 : 4 : 5 and its perimeter is 144
cm. The area of triangle is
(A) 764 cm2

(B) 864 cm2

(C) 664 cm2

(D) 684 cm2

Correct Answer: (B) 864 cm2

Solution:
The ratio of sides is 3 : 4 : 5. Since 32 + 42 = 9 + 16 = 25 = 52, the triangle is a right-angled
triangle.

Let the sides be 3x, 4x, and 5x.

Perimeter P = 3x+ 4x+ 5x = 12x.

Given P = 144 cm.

12x = 144.

x = 144
12 = 12 cm.

The side lengths are: a = 3(12) = 36 cm, b = 4(12) = 48 cm, c = 5(12) = 60 cm.

Since it is a right-angled triangle, the area A is 1
2 × base× height. Base and height are the two

shorter sides.

A = 1
2 × 36× 48.

A = 18× 48.

A = 864 cm2.
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� Quick Tip

Recognize Pythagorean triples (like 3 : 4 : 5) quickly. If the side ratios form a
Pythagorean triple, the area calculation simplifies significantly as you can use the right
triangle area formula (1/2 base × height).

41. The earth makes a complete rotation about its axis in 24 h. What angle will it
turn in 3 h 20 minutes?
(A) None of these
(B) 50◦

(C) 120◦

(D) 130◦

Correct Answer: (B) 50◦

Solution:
Earth rotates 360◦ in 24 hours.

Rotation rate R = 360◦

24 hours = 15◦ per hour.

Time duration T = 3 hours 20 minutes. Convert T entirely to hours:

20 minutes = 20
60 = 1

3 hour.

T = 3 + 1
3 = 10

3 hours.

Angle turned A = R× T .

A = 15◦/hour× 10
3 hours.

A = 5× 10 = 50◦.

� Quick Tip

Ensure time units are consistent (convert minutes to fractions of an hour) before calcu-
lating the angle turned using the rate of rotation.

42. If A = 4x+ 1
x then the value of A+ 1

A is
(A) 1

4x3+x

(B) 4x2+1
x

(C) None of these
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(D) x
4x2+1

Correct Answer: (C) None of these

Solution:

Given,

A = 4x+
1

x
Express A as a single fraction:

A =
4x2 + 1

x
Now,

1

A
=

x

4x2 + 1

Hence,

A+
1

A
=

4x2 + 1

x
+

x

4x2 + 1

Taking the common denominator x(4x2 + 1):

A+
1

A
=

(4x2 + 1)2 + x2

x(4x2 + 1)

Expand the numerator:

(4x2 + 1)2 + x2 = 16x4 + 8x2 + 1 + x2 = 16x4 + 9x2 + 1

Therefore,

A+
1

A
=

16x4 + 9x2 + 1

4x3 + x

This expression does not match any of the given options.

Correct answer is (C) None of these

� Quick Tip

Carefully calculate the sum of fractions A + 1/A using the common denominator. Do
not assume the result will simplify to an obvious form unless the problem structure
suggests cancellation.

43. The median of the following data 25, 34, 31, 23, 22, 26, 35, 29, 20, 32 is
(A) 22.5
(B) 29.5
(C) 30.5
(D) 27.5
Correct Answer: (D) 27.5
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Solution:
List the data points: 25, 34, 31, 23, 22, 26, 35, 29, 20, 32.

Count the number of observations N = 10. Since N is even, the median is the average of the
(N/2)-th and (N/2 + 1)-th term, i.e., the 5th and 6th terms.

Sort the data in ascending order:

20, 22, 23, 25, 26, 29, 31, 32, 34, 35.

The 5th term is x5 = 26.

The 6th term is x6 = 29.

Median M = x5+x6

2 = 26+29
2 .

M = 55
2 = 27.5.

� Quick Tip

Always remember to sort the data first. If the number of observations N is even, the
median is the average of the two middle terms: the (N/2) and (N/2 + 1) terms.

44. Find the value of complementary angle of 75◦

(A) 85◦

(B) 15◦

(C) 30◦

(D) 45◦

Correct Answer: (B) 15◦

Solution:
Two angles are complementary if their sum is 90◦.

Let the complementary angle be x.

x+ 75◦ = 90◦.

x = 90◦ − 75◦.

x = 15◦.
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� Quick Tip

Complementary angles sum to 90◦, while supplementary angles sum to 180◦. Ensure
you apply the correct definition.

45. If tan θ + sin θ = m and tan θ − sin θ = n. Then the value of m2 − n2 is
(A)

√
mn

(B) 4mn
(C) 2

√
mn

(D) 4
√
mn

Correct Answer: (D) 4
√
mn

Solution:
We need to calculate m2−n2. Use the difference of squares identity: m2−n2 = (m+n)(m−n).

Calculate m+ n:

m+ n = (tan θ + sin θ) + (tan θ − sin θ) = 2 tan θ.

Calculate m− n:

m− n = (tan θ + sin θ)− (tan θ − sin θ) = 2 sin θ.

m2 − n2 = (2 tan θ)(2 sin θ) = 4 tan θ sin θ. (Eq 1)

Now calculate
√
mn:

mn = (tan θ + sin θ)(tan θ − sin θ) = tan2 θ − sin2 θ.

mn = sin2 θ
cos2 θ − sin2 θ = sin2 θ

(
1

cos2 θ − 1
)
.

mn = sin2 θ(sec2 θ − 1) = sin2 θ tan2 θ.

√
mn =

√
sin2 θ tan2 θ = tan θ sin θ.

Substitute
√
mn into Eq 1:

m2 − n2 = 4(tan θ sin θ) = 4
√
mn.
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� Quick Tip

For expressions involving (tan θ± sin θ), use the difference of squares identity m2−n2 =
(m + n)(m − n) to simplify m2 − n2. This typically results in 4 tan θ sin θ, which is
4
√
mn.

46. The value of
(
x− 2

x

) (
x2 + 2 + 4

x2

)
is equal to

(A) x3 + 2x+ 4
x − 8

(B) x3 − 8
x3

(C) x3 + 8
x3

(D) x3 − 8
x2

Correct Answer: (B) x3 − 8
x3

Solution:
The expression E is in the form (A−B)(A2 + AB +B2), where A = x and B = 2

x .

Check the terms in the second bracket:

A2 = x2.

B2 =
(
2
x

)2
= 4

x2 .

AB = x · 2
x = 2.

The second bracket is indeed x2 + 2 + 4
x2 .

The product follows the identity for the difference of cubes: (A−B)(A2+AB+B2) = A3−B3.

E = x3 −
(
2
x

)3
.

E = x3 − 8
x3 .

� Quick Tip

Recognize patterns like the sum or difference of cubes factorization immediately to save
calculation time: (A±B)(A2 ∓ AB +B2) = A3 ±B3.

47. The value of x(log y−log z)y(log z−log x)z(log x−log y) is equal to
(A) 0
(B) 3
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(C) 5
(D) 1
Correct Answer: (D) 1

Solution:
Let the expression be E. We take the logarithm (base 10, natural log, or any base) of E. Let’s
use log.

logE = log[x(log y−log z)y(log z−log x)z(log x−log y)].

Using log(AB) = B logA and log(ABC) = logA+ logB + logC:

logE = (log y − log z) log x+ (log z − log x) log y + (log x− log y) log z.

Expand the terms:

logE = log x log y − log x log z + log y log z − log x log y + log x log z − log y log z.

All terms cancel out in pairs:

logE = 0.

Since logE = 0, E must be 1 (assuming log is base b, b0 = 1).

E = 1.

� Quick Tip

When the variable is in the base and the exponent involves logarithms, take the loga-
rithm of the entire expression. The structure of the exponents is cyclic, guaranteeing
cancellation to yield 0 in the exponent of the logarithm.

48. A and B can do a piece of work in 72 days. B and C in 120 days and A and C
in 90 days. In what time can A alone do it?
(A) 110 days
(B) 120 days
(C) 60 days
(D) 55 days
Correct Answer: (B) 120 days
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Solution:
Let a, b, c be the daily work rates of A, B, and C respectively (work per day).

a+ b = 1/72 (Eq 1).

b+ c = 1/120 (Eq 2).

a+ c = 1/90 (Eq 3).

Sum all three equations: 2(a+ b+ c) = 1
72 +

1
120 +

1
90 .

Find the LCM of 72, 120, 90. LCM(72, 120, 90) = 360.

2(a+ b+ c) = 5
360 +

3
360 +

4
360 = 5+3+4

360 = 12
360 = 1

30 .

a+ b+ c = 1
60 . (Combined work rate of A, B, C).

To find A’s rate (a), subtract (b+ c) from (a+ b+ c):

a = (a+ b+ c)− (b+ c).

a = 1
60 −

1
120 .

a = 2
120 −

1
120 = 1

120 .

A’s rate is 1/120 work per day.

Time taken by A alone = 1/a = 120 days.

� Quick Tip

In paired work problems, sum the reciprocals of the combined days, divide the result
by 2 to get the combined rate of all workers, and then subtract the reciprocal of the
unwanted pair to isolate the required individual rate.

49. If
(
x+ 1

x

)
=

√
3, then the value of

(
x3 + 1

x3

)
will be

(A) 3(
√
3 + 1)

(B) 3
√
3

(C) 0
(D) 3(

√
3− 1)

Correct Answer: (C) 0
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Solution:
We use the algebraic identity: A3 +B3 = (A+B)3 − 3AB(A+B).

Here A = x and B = 1/x. Since AB = x(1/x) = 1.

x3 + 1
x3 =

(
x+ 1

x

)3 − 3
(
x+ 1

x

)
.

Given x+ 1
x =

√
3.

Substitute this value:

x3 + 1
x3 = (

√
3)3 − 3(

√
3).

(
√
3)3 = 3

√
3.

x3 + 1
x3 = 3

√
3− 3

√
3.

x3 + 1
x3 = 0.

� Quick Tip

When
(
x+ 1

x

)
=

√
3, it implies x6 = −1. Consequently, x3 + 1/x3 = x3 + x−3 =

x3 + x3/x6 = x3 − x3 = 0. This specific relationship often leads to zero results in
competitive exams.

50. If
√
3x− 2 = 2

√
3 + 4, then the value of x is

(A) 1 +
√
3

(B) 2(1 +
√
3)

(C) 1−
√
3

(D) 2(1−
√
3)

Correct Answer: (B) 2(1 +
√
3)

Solution:

Given, √
3 x− 2 = 2

√
3 + 4

Add 2 to both sides: √
3 x = 2

√
3 + 6

Divide both sides by
√
3:

x =
2
√
3 + 6√
3
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Split the terms:

x =
2
√
3√
3

+
6√
3

x = 2 + 2
√
3

Factor out 2:
x = 2(1 +

√
3)

x = 2(1 +
√
3)

Hence, the correct answer is (B).

� Quick Tip

In equations involving surds, isolate the variable term first. If the mathematical deriva-
tion yields a result that factors simply to match an option, it suggests a likely typo in
the location of the variable (x inside vs. outside the root).

PHYSICS

51. Two resistances combines in series order provide 50 ohm resultant resistance
and when it combines in parallel order provides 8 ohm resultant resistance. Then
the value of each resistance.
(A) 21 ohm and 29 ohm
(B) 10 ohm and 40 ohm
(C) 20 ohm and 30 ohm
(D) 15 ohm and 35 ohm
Correct Answer: (B) 10 ohm and 40 ohm

Solution:
Let the two resistances be R1 and R2.

Series combination (Sum): Rs = R1 +R2 = 50 Ω. (Eq 1)

Parallel combination (Product/Sum): Rp =
R1R2

R1+R2
= 8 Ω. (Eq 2)

Substitute R1 +R2 = 50 from (Eq 1) into (Eq 2):

R1R2

50 = 8.

R1R2 = 50× 8 = 400.
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We need two numbers that sum to 50 and multiply to 400.

The numbers are the roots of the quadratic equation x2 − (R1 +R2)x+R1R2 = 0.

x2 − 50x+ 400 = 0.

Factorization: x2 − 40x− 10x+ 400 = 0.

x(x− 40)− 10(x− 40) = 0.

(x− 10)(x− 40) = 0.

The resistances are R1 = 10 Ω and R2 = 40 Ω.

� Quick Tip

For two resistances R1, R2, the sum (Rs) is the series resistance and R1R2/Rs is the
parallel resistance (Rp). Use these relationships to form a quadratic equation x2−Rsx+
(RpRs) = 0.

52. A ball is released from the top of a tower of height h meter. It takes T seconds
to reach ground. What is the position of ball above the ground in T/5 seconds?
(A) 25h m
(B) h

25 m
(C) 24h m
(D) 24

25h m
Correct Answer: (D) 24

25h m

Solution:
The ball is released, so initial velocity u = 0. Let g be the acceleration due to gravity.

Total height h is covered in time T : h = ut+ 1
2gT

2.

Since u = 0, h = 1
2gT

2. (Eq 1)

We want to find the height h′ above the ground after time t = T/5.

First, find the distance d covered from the top in time t = T/5:

d = 1
2gt

2 = 1
2g
(
T
5

)2
= 1

2g
T 2

25 .

From (Eq 1), we know 1
2gT

2 = h.
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Substitute h: d = h
25 .

The height h′ of the ball above the ground is the total height minus the distance covered:

h′ = h− d = h− h
25 .

h′ = h
(
1− 1

25

)
= h

(
25−1
25

)
= 24

25h.

� Quick Tip

When an object is released from rest, the distance covered in time t is proportional to
t2. If distance h is covered in time T , distance covered in T/n is h/n2. Height above
ground is h− d.

53. In an L-C-R circuit, 100 volt alternating voltage is applied between end points.
In circuit inductive reactance is XL = 20 ohm, capacitance reactance is XC = 20
ohm and resistance is of 5 ohm. The impedance of circuit will be
(A) 20 ohm
(B) 5 ohm
(C) 15 ohm
(D) 45 ohm
Correct Answer: (B) 5 ohm

Solution:
In an LCR series circuit, the impedance Z is given by the formula:

Z =
√

R2 + (XL −XC)2.

Given values: Resistance R = 5 Ω.

Inductive reactance XL = 20 Ω.

Capacitive reactance XC = 20 Ω.

Since XL = XC , the circuit is at resonance, and (XL −XC) = 0.

Z =
√
R2 + 02 =

√
R2 = R.

Z = 5 Ω.

(The applied voltage of 100 V is extraneous information for calculating impedance).

43



� Quick Tip

When the inductive reactance (XL) equals the capacitive reactance (XC) in an LCR
circuit, the circuit is at resonance. At resonance, the impedance Z is minimal and
equal to the resistance R.

54. The capacitance of a capacitor is 3 µF. If 108 µC charge is available in it, then
what will be potential difference between plates?
(A) 324 volt
(B) 224 volt
(C) 36 volt
(D) 24 volt
Correct Answer: (C) 36 volt

Solution:
The relationship between charge (Q), capacitance (C), and potential difference (V ) is Q = CV .

We need to find V = Q
C .

Given charge Q = 108 µC (108× 10−6 C).

Given capacitance C = 3 µF (3× 10−6 F).

V = 108×10−6 C
3×10−6 F .

The 10−6 terms cancel out.

V = 108
3 volts.

V = 36 volts.

� Quick Tip

Ensure units are consistent (here, µC and µF automatically cancel the 10−6 factors).
The fundamental relationship for capacitors is Q = CV .

55. One proton enters in a magnetic field of 2500 N/Amp · m intensity with velocity
of 4× 105 m/sec in parallel of field. The force exerted on proton will be
(A) 0 N
(B) 4.8× 10−10 N
(C) 0.48× 10−10 N
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(D) 4.8× 1010 N
Correct Answer: (A) 0 N

Solution:
The force F exerted on a moving charge (q) in a magnetic field (B) with velocity (v) is given
by the Lorentz force formula:

F = qvB sin θ.

Here, q is the charge of a proton (1.6× 10−19 C).

v is the velocity (4× 105 m/s).

B is the magnetic field intensity (2500 N/(A·m) = 2500 T).

The proton enters the field in parallel of the field. This means the angle θ between the velocity
vector (v⃗) and the magnetic field vector (B⃗) is 0◦.

sin θ = sin 0◦ = 0.

F = qvB(0) = 0 N.

� Quick Tip

The magnetic force on a charge is zero if the velocity of the charge is parallel (θ = 0◦)
or anti-parallel (θ = 180◦) to the magnetic field direction.

56. 100 gm of water at 60◦C is added to 180 gm of water at 95◦C. The resultant
temperature of mixture is
(A) 80◦C
(B) 82.5◦C
(C) 77.5◦C
(D) 85◦C
Correct Answer: (B) 82.5◦C

Solution:

Let the final temperature of the mixture be T ◦C.

Since both substances are water, their specific heat capacities are the same. Hence, by the
principle of calorimetry:
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Heat lost by hot water = Heat gained by cold water

Hot water:
m2 = 180 g, T2 = 95◦C

Cold water:
m1 = 100 g, T1 = 60◦C

180(95− T ) = 100(T − 60)

Simplifying:
17100− 180T = 100T − 6000

23100 = 280T

T =
23100

280
= 82.5◦C

T = 82.5◦C

Hence, the correct answer is (B).

� Quick Tip

For mixing problems involving the same substance, use m1(Tf − T1) = m2(T2 − Tf ).
The final temperature should always lie between the two initial temperatures.

57. Two unlike parallel forces 2 N and 16 N act at the ends of a uniform rod of 21
cm length. The point where the resultant of these two act is at a distance of from
the greater force.
(A) 4 cm
(B) 3 cm
(C) 2 cm
(D) 1 cm
Correct Answer: (B) 3 cm

Solution:
Let the two unlike parallel forces be F1 = 2 N and F2 = 16 N.

The distance between the forces is d = 21 cm.

Since the forces are unlike and parallel, the resultant force R acts outside the rod, on the side
of the greater force (F2).
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The magnitude of the resultant R = F2 − F1 = 16− 2 = 14 N.

Let the point of action of R be X, which is at distance x from the greater force F2.

The principle of moments requires that the moment of the resultant about any point equals
the sum of the moments of the forces. For the system to be in equilibrium (if R is balanced),
moments about X must balance.

Taking moments about X:

F1 × (d+ x) = F2 × x.

2(21 + x) = 16x.

42 + 2x = 16x.

42 = 14x.

x = 42
14 = 3 cm.

The resultant acts at a distance of 3 cm from the greater force (16 N).

� Quick Tip

For unlike parallel forces F1 and F2 separated by distance d, the resultant R = |F1−F2|
acts outside the line segment, closer to the larger force, such that F1d1 = F2d2. If x is
the distance from F2, then F1(d+ x) = F2x.

58. Magnetic flux of a 20 round coil is reduced to zero from 0.3 weber in one second
then the induced e.m.f. between the terminal of coil
(A) 1.5 V
(B) 6 V
(C) 2.5 V
(D) 3 V
Correct Answer: (B) 6 V

Solution:
According to Faraday’s law of electromagnetic induction, the induced e.m.f. (E) in a coil with
N turns is given by:

E = −N ∆Φ
∆t . (The negative sign indicates opposition to the change in flux).
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Number of turns N = 20.

Change in magnetic flux ∆Φ = Φfinal − Φinitial.

Φinitial = 0.3 Weber, Φfinal = 0 Weber.

∆Φ = 0− 0.3 = −0.3 Weber.

Time taken ∆t = 1 second.

Magnitude of induced e.m.f.: |E| = N
∣∣∆Φ
∆t

∣∣.
|E| = 20×

∣∣−0.3 Wb
1 s

∣∣.
|E| = 20× 0.3.

|E| = 6 Volts.

� Quick Tip

The induced e.m.f. depends directly on the number of turns and the rate of change
of magnetic flux (N∆Φ/∆t). Ensure units are consistent (Weber and second yielding
Volts).

59. The electric field strength at a point in an electric field is 30 N/C. Find the
force experienced by a charge of 20 C at that point
(A) 600 N
(B) 30 N
(C) 20 N
(D) 300 N
Correct Answer: (A) 600 N

Solution:
The electric field strength E is defined as the force F experienced per unit positive charge q:
E = F

q .

We need to find the force F : F = Eq.

Given electric field strength E = 30 N/C.

Given charge q = 20 C.
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F = 30 N/C× 20 C.

F = 600 N.

� Quick Tip

Electric field strength relates force and charge linearly (F = qE). Ensure units are
standard (N/C for E, C for q, N for F).

60. A particle is moving along a circular track of radius 1 m with a uniform speed.
The ratio of the distance covered and the displacement in half revolution is
(A) 1 : 1
(B) π : 1
(C) 2 : π
(D) π : 2
Correct Answer: (D) π : 2

Solution:
Radius of the circular track R = 1 m.

Consider half a revolution (from point A to point B diagonally across the circle).

Distance covered (path length) is half the circumference: Ddist =
1
2(2πR) = πR.

Displacement (shortest straight-line distance) is the diameter: Ddisp = 2R.

Given R = 1 m.

Ddist = π(1) = π.

Ddisp = 2(1) = 2.

Ratio of distance covered to displacement: Ddist

Ddisp
= π

2 .

Ratio is π : 2.

� Quick Tip

Distance is the path length covered (scalar), while displacement is the shortest vector
distance between start and end points. For half a revolution, displacement is 2R and
distance is πR.
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61. A car of mass 2000 kg is moving with a velocity of 18 km/h. Work done to stop
this car is
(A) 2.5× 106 joule
(B) 2.5× 105 joule
(C) 2.5× 104 joule
(D) 2.5× 103 joule
Correct Answer: (C) 2.5× 104 joule

Solution:
Mass of the car m = 2000 kg.

Initial velocity v = 18 km/h.

First, convert velocity to m/s: v = 18× 5
18 = 5 m/s.

The work done to stop the car (W ) is equal to the change in kinetic energy (Work-Energy
Theorem). Since the final velocity is 0, the work done equals the initial kinetic energy.

W = KEinitial =
1
2mv2.

W = 1
2(2000 kg)(5 m/s)2.

W = 1000× 25 = 25000 J.

Expressing in scientific notation: W = 2.5× 104 joule.

� Quick Tip

Stopping work equals the kinetic energy initially possessed by the object. Ensure speed
conversion from km/h to m/s is done accurately using the factor 5/18.

62. If radius of Earth shrinks by 4% and mass of Earth unchanged, then the value
of acceleration due to gravity will be changed by
(A) 16%
(B) 8%
(C) 2%
(D) 4%
Correct Answer: (B) 8%
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Solution:
The acceleration due to gravity on the surface of the Earth is g = GM

R2 .

Here, G and M are constant. g is inversely proportional to R2: g ∝ 1
R2 .

We are given that the radius R shrinks by 4%, so ∆R
R = −0.04.

Using the approximation for small fractional changes: if y = xn, then ∆y
y ≈ n∆x

x .

Here g ∝ R−2, so n = −2.

∆g
g ≈ (−2)∆R

R .

∆g
g ≈ (−2)(−0.04) = +0.08.

The percentage change in g is +0.08× 100% = 8%. (Increase)

� Quick Tip

For small percentage changes, if y is inversely proportional to Rn, the percentage
change in y is approximately n times the negative percentage change in R. A 4% de-
crease in R leads to an 8% increase in g.

63. A spherical mirror and a thin spherical lens each have a focal length of −15
cm. Nature of mirror and lens will be
(A) Both concave
(B) Mirror convex and lens concave
(C) Mirror concave and lens convex
(D) Both convex
Correct Answer: (A) Both concave

Solution:
The focal length f is given as −15 cm.

By convention, a negative focal length (f < 0) indicates converging properties for a lens or
mirror.

1. For spherical mirrors:
A concave mirror is converging and has f < 0.
A convex mirror is diverging and has f > 0.
Thus, the mirror must be concave.
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2. For spherical lenses:
A concave lens (diverging) has f < 0.
A convex lens (converging) has f > 0.
Wait, standard sign convention for lenses: f > 0 for convex (converging), f < 0 for concave
(diverging).

If f = −15 cm, the mirror is Concave (converging).

If f = −15 cm, the lens is Concave (diverging).

Therefore, both the mirror and the lens must be concave.

� Quick Tip

Memorize the sign conventions: Focal lengths are negative (f < 0) for concave mirrors
and concave lenses (diverging systems), and positive (f > 0) for convex mirrors and
convex lenses (converging systems).

64. A stone is gently dropped from a height of 20 m. If its velocity increases uni-
formly at the rate of 10 m/s2. With what velocity and after what time will it strike
the ground?
(A) 20 m/s, 2 s
(B) 10 m/s, 20 s
(C) 10 m/s, 2 s
(D) 20 m/s, 20 s
Correct Answer: (A) 20 m/s, 2 s

Solution:
Height s = 20 m. Initial velocity u = 0 (dropped gently).

Acceleration a = g = 10 m/s2.

1. Calculate the time taken (t):

Use s = ut+ 1
2at

2.

20 = 0 · t+ 1
2(10)t

2.

20 = 5t2.

t2 = 4.
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t = 2 seconds.

2. Calculate the final velocity (v) when striking the ground:

Use v = u+ at.

v = 0 + (10)(2).

v = 20 m/s.

The stone strikes the ground with 20 m/s velocity after 2 seconds.

� Quick Tip

For objects dropped from rest under gravity, the time t to cover height s is t =
√

2s/g,
and the final velocity is v =

√
2gs. Memorize these derived formulas for quick checks.

65. A sound wave has a frequency of 500 Hz and wavelength 80 cm. How long time
will it take to travel 1 km?
(A) 2.5 seconds
(B) 25 seconds
(C) 25 minutes
(D) 2.5 minutes
Correct Answer: (A) 2.5 seconds

Solution:
Frequency f = 500 Hz.

Wavelength λ = 80 cm = 0.8 m.

First, calculate the speed of the sound wave (v): v = fλ.

v = 500 Hz× 0.8 m = 400 m/s.

Distance to travel D = 1 km = 1000 m.

Time taken t = D
v .

t = 1000 m
400 m/s .

t = 10
4 = 2.5 seconds.
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� Quick Tip

The speed of a wave is determined by v = fλ. Ensure distance units are converted to
meters and time is calculated using t = D/v in seconds.

66. In a simple pendulum experiment, a student calculate the value of g is 9.92
m/s2 but the standard value of g is 9.80 m/s2 then the percentage error in the
calculation of g is
(A) 1.42%
(B) 1.32%
(C) 1.12%
(D) 1.22%
Correct Answer: (D) 1.22%

Solution:
Standard value (True value) gtrue = 9.80 m/s2.

Calculated value (Observed value) gobs = 9.92 m/s2.

Absolute Error ∆g = |gobs − gtrue| = |9.92− 9.80| = 0.12 m/s2.

Percentage Error = Absolute Error
True Value × 100%.

Percentage Error = 0.12
9.80 × 100%.

Percentage Error ≈ 0.01224× 100%.

Percentage Error ≈ 1.224%.

Rounding to two decimal places, this is 1.22%.

� Quick Tip

Percentage error is calculated relative to the true or standard value. Percentage Error

= |Observed Value−True Value|
True Value × 100%.

67. A charge of 10 coulomb is brought from infinity to a point P near a charged
body and in this process 200 joule of work is done. Electric potential at point P
(A) 10 V
(B) 100 V
(C) 200 V
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(D) 20 V
Correct Answer: (D) 20 V

Solution:
Electric potential (V ) at a point is defined as the work done (W ) per unit positive charge (q)
in bringing the charge from infinity to that point: V = W

q .

Given work done W = 200 J.

Given charge q = 10 C.

V = 200 J
10 C .

V = 20 Volts.

� Quick Tip

Potential is work per charge. Remember the units: Work in Joules (J), Charge in
Coulombs (C), Potential in Volts (V). 1 Volt = 1 Joule/Coulomb.

68. Heat (in calorie) required to increase the temperature from 10◦C to 20◦C of 6
kg copper is same as heat (in calorie) required to increase the temperature from
20◦C to 100◦C of 3 kg lead. If specific heat of copper is 0.09 then the specific heat
of lead will be
(A) 0.033
(B) 0.022
(C) 0.044
(D) 0.055
Correct Answer: (B) 0.022

Solution:
The heat (Q) required is given by Q = mc∆T . We are given Qcopper = Qlead.

Copper: mc = 6 kg, cc = 0.09 cal/(g·◦C). ∆Tc = 20◦C− 10◦C = 10◦C.

Lead: ml = 3 kg, cl =? cal/(g·◦C). ∆Tl = 100◦C− 20◦C = 80◦C.

mccc∆Tc = mlcl∆Tl.

6× 0.09× 10 = 3× cl × 80.
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5.4 = 240cl.

cl =
5.4
240 .

cl =
54

2400 .

cl =
9

400 .

cl = 0.0225.

The closest option is (B) 0.022.

� Quick Tip

Ensure that units are consistent (using kg for mass and canceling it out is fine here,
or converting to grams). Set the heat transferred equal: Q1 = Q2, then solve for the
unknown specific heat capacity cl.

69. VV , VR, VG are the velocities of violet, red and green light respectively, in a glass
prism. Which among the following is a correct relation?
(A) VV < VR < VG
(B) VV = VR = VG
(C) VV < VG < VR
(D) VV > VR > VG
Correct Answer: (C) VV < VG < VR

Solution:
The velocity of light in a medium (V ) is related to the refractive index (µ) by V = c/µ, where
c is the speed of light in vacuum.

In a dispersive medium like a glass prism, the refractive index varies with wavelength (λ). This
is dispersion.

The refractive index is highest for shorter wavelengths (violet) and lowest for longer wavelengths
(red).

Order of wavelengths: λV < λG < λR.

Order of refractive indices: µV > µG > µR.

Since V = c/µ, the velocity is inversely proportional to the refractive index.
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Order of velocities: VV < VG < VR.

� Quick Tip

In a dispersive medium, red light (longest wavelength) travels fastest and refracts least
(µ is smallest), while violet light (shortest wavelength) travels slowest and refracts most
(µ is largest).

70. The gravitational force between two masses kept at a certain distance is ’P ’
Newton. The same two masses are now kept in water and the distance between
them are same. The gravitational force between these two masses in water is ’Q’
Newton then
(A) P > Q
(B) None of these
(C) P = Q
(D) P < Q
Correct Answer: (C) P = Q

Solution:
The gravitational force F between two masses m1 and m2 separated by distance r is given by
Newton’s law of gravitation:

F = Gm1m2

r2 .

G is the universal gravitational constant. This constant and the masses and distance are fixed.

The gravitational force is independent of the intervening medium (whether air, vacuum, or
water). It is solely determined by the intrinsic properties of the masses and their separation.

Therefore, the force P (in air/vacuum) must be equal to the force Q (in water).

P = Q.

� Quick Tip

Gravitational force is purely a characteristic of the masses and distance; unlike electric
or magnetic forces, it is not affected by the presence of a medium.

71. 100 joule of heat is produced each second in a 4 ohm resistance. Potential
difference across the resistor
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(A) 40 V
(B) 100 V
(C) 20 V
(D) 50 V
Correct Answer: (C) 20 V

Solution:
Heat generated H = 100 J. Time t = 1 second. Resistance R = 4 Ω.

We need to find the potential difference V .

The power dissipated (Heat produced per second) is P = H
t = 100 J/s = 100 W.

We relate power to voltage and resistance using P = V 2

R .

100 W = V 2

4 Ω .

V 2 = 100× 4 = 400.

V =
√
400 = 20 Volts.

� Quick Tip

Use the relationship P = V 2/R for power dissipation. Remember that heat produced
per second is power, measured in Watts (or J/s).

72. An object 4.0 cm in size, is placed at 25 cm in front of a concave mirror of focal
length 15 cm. At what distance from the mirror should a screen be placed in order
to obtain a sharp image?
(A) +25 cm
(B) +25.5 cm
(C) −35.5 cm
(D) −37.5 cm
Correct Answer: (D) −37.5 cm

Solution:
Mirror: Concave. Focal length f = −15 cm (negative sign for concave mirror).

Object distance u = −25 cm (object is real, placed in front).
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We need to find the image distance v (where the screen is placed).

Use the mirror formula: 1
f = 1

v + 1
u .

1
v = 1

f − 1
u .

1
v = 1

−15 −
1

−25 = − 1
15 +

1
25 .

Find common denominator LCM(15, 25) = 75.

1
v = −5

75 + 3
75 = −5+3

75 = −2
75 .

v = −75
2 = −37.5 cm.

The negative sign indicates a real image formed 37.5 cm in front of the mirror, where the screen
should be placed.

� Quick Tip

Always use Cartesian sign conventions (negative f for concave mirror, negative u for
real object). A real image distance (v) in mirrors is negative, corresponding to a screen
placed in front.

73. An object is placed in front of a convex lens of focal length 12 cm. If the size
of the real image formed is half the size of the object, then the distance of object
from the lens
(A) 48 cm
(B) 36 cm
(C) 26 cm
(D) 30 cm
Correct Answer: (B) 36 cm

Solution:
Lens: Convex. Focal length f = +12 cm (positive for convex lens).

The image is real, meaning it is inverted. The magnification m is negative.

Size of real image is half the size of the object: |m| = 1/2.

Since the image is real, m = −1/2.

Magnification formula for a lens: m = v
u .
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−1
2 = v

u =⇒ v = −u
2 .

Use the lens formula: 1
f = 1

v − 1
u .

1
12 = 1

(−u/2) −
1
u .

1
12 = − 2

u − 1
u = − 3

u .

u = −3× 12 = −36 cm.

The distance of the object from the lens is |u| = 36 cm.

� Quick Tip

A real image formed by a convex lens is inverted, implying negative magnification
(m < 0). Use the magnification formula m = v/u to substitute v in the lens formula
1/f = 1/v − 1/u.

74. A body weights 75 gm in air, 51 gm when completely immersed in unknown
liquid and 67 gm when completely immersed in water. Find the density of the
unknown liquid
(A) 4 gm/cm3

(B) 6 gm/cm3

(C) 8 gm/cm3

(D) 3 gm/cm3

Correct Answer: (D) 3 gm/cm3

Solution:
Weight of body in air Wa = 75 gm (Mass of body M = 75 gm).

Weight in liquid WL = 51 gm.

Weight in water WW = 67 gm.

Loss of weight in water = Wa −WW = 75− 67 = 8 gm.

This loss equals the mass of displaced water. Volume of water displaced Vdisp = 8 cm3 (since
ρwater = 1 gm/cm3). This is the volume of the body V .

Loss of weight in liquid = Wa −WL = 75− 51 = 24 gm.

This loss equals the mass of displaced liquid ML. ML = 24 gm.
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Density of liquid ρL = ML

V = Mass of displaced liquid
Volume of body .

ρL = 24 gm
8 cm3 .

ρL = 3 gm/cm3.

� Quick Tip

Use Archimedes’ principle: Loss of weight = Buoyant force = Weight of displaced fluid.
The volume of the body equals the volume of displaced water, which simplifies calcula-
tion since water density is 1.

75. A wooden block of mass 6 kg is pulled across a rough surface by a 54 N force
against a friction force F . The acceleration of the block is 6 m/s2 then the value
of friction force F is
(A) 36 N
(B) 54 N
(C) 18 N
(D) 9 N
Correct Answer: (C) 18 N

Solution:
Mass of the block m = 6 kg.

Applied force Fapplied = 54 N.

Frictional force Ffriction = F (opposing motion).

Acceleration a = 6 m/s2.

According to Newton’s Second Law, Net Force Fnet = ma.

Fnet = Fapplied − Ffriction.

ma = 54− F .

6 kg× 6 m/s2 = 54− F .

36 = 54− F .

F = 54− 36.

61



F = 18 N.

� Quick Tip

The net force causing acceleration is the difference between the applied force and the
opposing friction force (Fnet = Fapplied − Ffriction). Use Fnet = ma to solve for the
unknown force.

CHEMISTRY

76. Electronic configuration of copper can be represented as
(A) [Ar]4s13d10

(B) [Ar]4s23d9

(C) [Ar]4s23d94p1

(D) [Ar]4s23d104p1

Correct Answer: (A) [Ar]4s13d10

Solution:
The atomic number of Copper (Cu) is 29.

The expected electronic configuration based on the Aufbau principle is [Ar]4s23d9.

However, Copper is an exception due to the stability gained by having a completely filled d-
orbital (3d10).

One electron transfers from the 4s orbital to the 3d orbital to achieve the stable configuration
3d10.

The stable electronic configuration for Copper is [Ar]4s13d10.

� Quick Tip

Remember the exceptions to the Aufbau principle, particularly for Chromium
([Ar]4s13d5) and Copper ([Ar]4s13d10), where half-filled or fully-filled d-orbitals pro-
vide extra stability.

77. Which among the following pairs are not having same number of total elec-
trons?
(A) Na+ and Al3+
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(B) O2− and F−

(C) Mg2+ and Ar
(D) P3− and Ar
Correct Answer: (C) Mg2+ and Ar

Solution:

The number of electrons in an atom or ion is calculated using:

Electrons = Atomic number± charge

(Atomic numbers: Na = 11, Al = 13, O = 8, F = 9, Mg = 12, Ar = 18, P = 15)

Option (A)
Na+ : 11− 1 = 10 electrons
Al3+ : 13− 3 = 10 electrons

⇒ Same number of electrons

Option (B)
O2− : 8 + 2 = 10 electrons
F− : 9 + 1 = 10 electrons

⇒ Same number of electrons

Option (C)
Mg2+ : 12− 2 = 10 electrons
Ar : 18 electrons

⇒ Different number of electrons

Option (D)
P3− : 15 + 3 = 18 electrons
Ar : 18 electrons

⇒ Same number of electrons

Correct answer is (C)

� Quick Tip

To determine the number of electrons in an ion, subtract the positive charge or add the
negative charge to the atomic number. Species with the same number of electrons are
called isoelectronic.
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78. The half life period of a radioactive element is 150 days. After 600 days 1 gm
of the element will be reduced to
(A) 1

32 gm
(B) 15

16 gm
(C) 1

8 gm
(D) 1

16 gm
Correct Answer: (D) 1

16 gm

Solution:
Initial mass N0 = 1 gm.

Half-life period T1/2 = 150 days.

Total time elapsed T = 600 days.

Number of half-lives n = T
T1/2

= 600
150 = 4 half-lives.

The remaining mass N after n half-lives is given by N = N0

(
1
2

)n
.

N = 1 gm×
(
1
2

)4
.

N = 1× 1
16 = 1

16 gm.

� Quick Tip

In radioactive decay, the fraction remaining after n half-lives is (1/2)n. Calculate n by
dividing the total time elapsed by the half-life period.

79. The number of molecules present in 2.8 g of nitrogen is
(A) 6.023× 1022

(B) 6.023× 1021

(C) 6.023× 1020

(D) 6.023× 1023

Correct Answer: (A) 6.023× 1022

Solution:
Mass of nitrogen given = 2.8 g.

Nitrogen typically refers to dinitrogen gas, N2.
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Molar mass of N is 14 g/mol. Molar mass of N2 = 2× 14 = 28 g/mol.

Number of moles (n) = Mass
Molar Mass =

2.8 g
28 g/mol = 0.1 mole.

Number of molecules = n×NA, where NA is Avogadro’s number (6.023×1023 molecules/mol).

Number of molecules = 0.1× 6.023× 1023.

Number of molecules = 6.023× 1022.

� Quick Tip

When dealing with nitrogen gas, assume N2 unless elemental nitrogen is specified.
Convert mass to moles using the molar mass, and then moles to molecules using Avo-
gadro’s number.

80. The common name of 2-Butanone is
(A) Acetone
(B) Butyraldehyde
(C) Acetic anhydride
(D) Ethyl Methyl Ketone
Correct Answer: (D) Ethyl Methyl Ketone

Solution:
2-Butanone is an IUPAC name for a ketone with four carbon atoms and the carbonyl group
(C = O) on the second carbon.

The structure is CH3 − CO− CH2 − CH3.

In the common naming system for ketones, the two alkyl groups attached to the carbonyl car-
bon are named, followed by the word ”ketone”.

The alkyl groups are methyl (CH3) and ethyl (CH2CH3).

Naming them alphabetically: Ethyl Methyl Ketone.

� Quick Tip

Ketones are named commonly by listing the alkyl groups attached to the carbonyl car-
bon alphabetically, followed by ’ketone’. Acetone is Propanone (Dimethyl Ketone).
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81. The IUPAC name of

(A) 3-Methyl-1-Pentyne
(B) 3-Methyl-4-Pentyne
(C) 2-Ethyl-2-Propyne
(D) 3-Methyl-5-Pentyne
Correct Answer: (A) 3-Methyl-1-Pentyne

Solution:
The structure is HC ≡ C− C(C2H5)(CH3)− CH3.

1. Identify the longest carbon chain containing the triple bond. The chain starting from the
triple bond and continuing through the C2H5 group gives 1− 2− 3− 4− 5 carbons. This is a
pentyne chain.

2. Number the chain starting from the end closest to the triple bond (Alkynes have priority
over alkyl groups in numbering). The triple bond starts at C1.

3. Identify substituents: At C3, there is a methyl (CH3) group. (The C2H5 group is part of
the main chain, giving 5 carbons).

Let’s redraw the structure to clearly show the longest chain:
C ≡ C− C− C− C (Main chain of 5 carbons: pentyne)
At C3, there is a methyl group branching off.

The main chain: H
1
C ≡

2
C−

3
C(CH3)−

4
CH2 −

5
CH3.

(The provided structure C2H5 at C3 means C2H5 is part of the longest chain, giving 5 carbons:
C-C-C(CH3)-C2H5 is C-C-C(CH3)-C-C.)

The longest chain including the triple bond is 5 carbons (pentyne).

The triple bond is at C1: 1-pentyne.

The methyl group is attached to C3.

66



IUPAC name: 3-Methyl-1-Pentyne.

� Quick Tip

For IUPAC naming of alkynes, the longest chain must contain the triple bond, and
numbering starts from the end that gives the triple bond the lowest possible number.

82. Essential constituent of an amalgam is
(A) an alkali
(B) Silver
(C) Mercury
(D) an alkali metal
Correct Answer: (C) Mercury

Solution:
An amalgam is an alloy of mercury with one or more other metals.

The essential constituent required to form an amalgam is Mercury (Hg).

For example, dental amalgam typically contains silver, tin, and copper mixed with mercury.

� Quick Tip

The term ’amalgam’ specifically refers to any alloy where mercury (Hg) forms a major
component.

83. Equivalent weight of a dibasic acid is 12. Its molecular weight is
(A) 6
(B) 12
(C) 24
(D) 48
Correct Answer: (C) 24

Solution:
The relationship between molecular weight (M) and equivalent weight (E) is:

M = E × Basicity.
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A dibasic acid means its basicity (or n-factor) is 2 (it can donate two protons).

Given equivalent weight E = 12.

Basicity = 2.

Molecular Weight M = 12× 2.

M = 24.

� Quick Tip

Equivalent weight of an acid is Molecular Weight divided by Basicity. For dibasic acids
(like H2SO4 or H2CO3), the basicity is 2.

84. In the following reaction SO2 + 2H2S −→ 3S+ 2H2O
(A) Sulphur is reduced and oxygen is oxidised
(B) Sulphur is both oxidised and reduced
(C) Sulphur is oxidised and Hydrogen is reduced
(D) Hydrogen is oxidised and Sulphur is reduced
Correct Answer: (B) Sulphur is both oxidised and reduced

Solution:
Determine the oxidation state of Sulphur (S) in the reactants and products:

1. In SO2: S + 2(−2) = 0 =⇒ S = +4.

2. In H2S: 2(+1) + S = 0 =⇒ S = −2.

3. In product S: S = 0 (Elemental sulphur).

Reaction analysis:
From SO2(S = +4) to S(S = 0): Oxidation number decreases. SO2 is reduced.
From H2S(S = −2) to S(S = 0): Oxidation number increases. H2S is oxidised.

Since sulphur species (SO2 and H2S) act as both the oxidizing agent and the reducing agent,
sulphur is both oxidised and reduced (disproportionation or comproportionation leading to an
intermediate state). This is a comproportionation reaction.

Therefore, Sulphur (present in two different oxidation states in reactants) is both oxidised and
reduced to elemental sulphur.
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� Quick Tip

A reaction where an element (or species containing it) undergoes both oxidation (in-
crease in oxidation number) and reduction (decrease in oxidation number) is known as
a redox reaction. Here, the final product (S) is derived from both oxidation and reduc-
tion processes.

85. Which of the following types drugs reduces fever?
(A) Analgesic
(B) Antibiotic
(C) Tranquilizers
(D) Antipyretic
Correct Answer: (D) Antipyretic

Solution:
Antipyretics are drugs used to reduce fever (pyrexia).

Analgesics reduce pain.

Antibiotics kill or inhibit the growth of microorganisms.

Tranquilizers are psychoactive drugs used to treat anxiety, fear, or mental tension.

� Quick Tip

Be precise with medical terminology: ’Anti’ means against, ’pyretic’ refers to fever.
Thus, Antipyretic drugs combat fever.

86. Hydrocarbon used for welding purpose is
(A) Ethene
(B) Ethyne
(C) Ethane
(D) Benzene
Correct Answer: (B) Ethyne

Solution:
Ethyne (C2H2), commonly known as acetylene, is used in combination with oxygen to create
an oxyacetylene flame.
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This flame burns at extremely high temperatures (around 3500◦C), making it suitable for weld-
ing and cutting metals (oxy-fuel welding).

� Quick Tip

Remember that the highly exothermic combustion of acetylene (Ethyne) in oxygen pro-
duces the high temperatures necessary for welding applications.

87. An example of thermosetting plastic is
(A) Polythylene
(B) All of these
(C) Bakelite
(D) P.V.C.
Correct Answer: (C) Bakelite

Solution:
Thermosetting plastics are polymers that become permanently hard when heated and cannot
be softened or reshaped thereafter. They form extensive cross-links upon heating.

Polyethylene and PVC are thermoplastic polymers (can be repeatedly softened upon heating).

Bakelite is a well-known example of a thermosetting plastic, typically used for electrical switches
and handles of cooking utensils.

� Quick Tip

Distinguish between thermoplastics (soften on heating, recyclable) and thermosetting
plastics (harden permanently on heating, not recyclable). Bakelite is a key example of
the latter.

88. Which of the following order of ionic radii is correctly represented?
(A) H− > H+ > H
(B) Na+ > F− > O2−

(C) F− > O2− > Na+

(D) Al3+ < Mg2+ < N3−

Correct Answer: (D) Al3+ < Mg2+ < N3−

Solution:
Ionic radii decrease as effective nuclear charge increases for isoelectronic species, and cations
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are smaller than anions derived from the same element.

Check the isoelectronic series N3−,O2−,F−,Ne,Na+,Mg2+,Al3+. (All have 10 electrons).

As the positive charge increases (from N3− to Al3+), the effective nuclear charge increases,
pulling the electrons closer, thus decreasing the ionic radius.

The correct order of increasing ionic radii should be: Al3+ < Mg2+ < Na+ < F− < O2− < N3−.

Analyze Option (D): Al3+ < Mg2+ < N3−.
Since Al3+ (Z=13) has a higher nuclear charge than Mg2+ (Z=12), Al3+ is smaller than Mg2+.
Mg2+ is a cation (10e), while N3− is an anion (10e). Anions are much larger than cations in
the same series.
Thus, Al3+ < Mg2+ < N3− is correctly ordered by increasing radius.

Analyze Option (A): H− (2e) is larger than H (1e) which is larger than H+ (0e). Order
H− > H > H+ is correct. Option (A) presents H− > H+ > H, which is incorrect because H is
larger than H+.

Analyze Option (B): Na+(10e) < F−(10e) < O2−(10e). Given order is Na+ > F− > O2−,
which is incorrect.

Analyze Option (C): F−(10e) < O2−(10e). Given order is F− > O2−, which is incorrect.

Option (D) provides a correct increasing order of ionic radii in the isoelectronic series.

� Quick Tip

For isoelectronic species, ionic radius decreases as the atomic number (nuclear charge)
increases. Cations are smallest, followed by neutral atoms, and then anions (largest).

89. Amount of copper deposited on the cathode of an electrolytic cell containing
copper sulphate solution by the passage of 2 amperes for 30 minutes - (At. mass
of Cu = 63.5)
(A) 1.184 gm
(B) 0.2214 gm
(C) 2.214 gm
(D) 0.1184 gm
Correct Answer: (A) 1.184 gm

Solution:
Use Faraday’s First Law of Electrolysis: W = ZQ = ZIt.
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W = E
F It, where E is the equivalent weight, F is Faraday’s constant (96500 C/mol).

For copper (Cu2+), Equivalent Weight E = Atomic Mass
Valency = 63.5

2 .

Current I = 2 Amperes.

Time t = 30 minutes = 30× 60 = 1800 seconds.

Charge Q = It = 2× 1800 = 3600 Coulombs.

Mass deposited W = 63.5/2
96500 × 3600.

W = 63.5×1800
96500 = 63.5×18

965 .

W = 1143
965 .

W ≈ 1.1844 gm.

The mass deposited is 1.184 gm.

� Quick Tip

Ensure time is converted to seconds (t = 30× 60). Use Faraday’s Law W = E
F It, where

E (Equivalent Weight) is the atomic mass divided by the valency (2 for Cu2+).

90. Which catalyst is used in oxidizing NH3 in Ostwald’s process?
(A) Pt
(B) FeO
(C) V2O5

(D) Molybdenum
Correct Answer: (A) Pt

Solution:
Ostwald’s process is used for the industrial manufacture of nitric acid (HNO3).

The first and critical step involves the catalytic oxidation of ammonia (NH3) to nitric oxide
(NO).

4NH3(g) + 5O2(g)
Pt/Rh gauze,500 K,9 bar−−−−−−−−−−−−−−−→ 4NO(g) + 6H2O(g).

The catalyst used is Platinum (Pt) gauze, often alloyed with Rhodium (Rh).
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� Quick Tip

Platinum (Pt) is the key catalyst for the exothermic oxidation of ammonia to nitric
oxide in the Ostwald process. V2O5 is used in the Contact process for H2SO4.

91. Real gas behaves like ideal gas at
(A) None of these
(B) Low temperature
(C) High temperature
(D) High pressure
Correct Answer: (C) High temperature

Solution:

A real gas deviates from ideal gas behaviour due to:

• Intermolecular forces

• Finite volume of gas molecules

For a real gas to behave like an ideal gas, these effects must be negligible.

High temperature increases the kinetic energy of gas molecules, thereby reducing the effect
of intermolecular forces.

Low pressure increases the volume of the container so that the molecular volume becomes
negligible compared to the total volume.

Hence, a real gas behaves most ideally at high temperature and low pressure.

Among the given options, the correct condition is:

High temperature

Therefore, the correct answer is (C).

� Quick Tip

Ideal gas behavior is closely approximated at low pressures and high temperatures,
where molecular volume and intermolecular forces are minimized (Van der Waals con-
stants a and b become negligible).

92. The rate of diffusion of a gas is r and its density is d, then under similar con-
ditions of pressure and temperature
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(A) r ∝ d
(B) r ∝

√
d

(C) r ∝ 1
d

(D) r ∝ 1√
d

Correct Answer: (D) r ∝ 1√
d

Solution:
This relationship is given by Graham’s Law of Diffusion.

Graham’s Law states that the rate of diffusion (r) of a gas is inversely proportional to the
square root of its density (d) at constant temperature and pressure.

r ∝ 1√
d
.

Since molar mass M ∝ d for gases at constant P, T , the law can also be stated as r ∝ 1√
M
.

� Quick Tip

Graham’s Law is fundamental for gas diffusion problems. Rate of diffusion is inversely
proportional to the square root of the density (or molar mass).

93. Among the following, ionic hydride is
(A) BH3

(B) PH3

(C) MgH2

(D) SiH4

Correct Answer: (C) MgH2

Solution:
Hydrides are generally classified based on their chemical bonding: ionic, covalent, or metallic.

Ionic (saline) hydrides are formed by s-block elements (Group 1 and Group 2, highly electropos-
itive metals). In these, hydrogen acts as H−.

Mg (Group 2) forms MgH2, which is an ionic hydride.

BH3,PH3, and SiH4 are covalent hydrides formed by p-block elements.
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� Quick Tip

Ionic hydrides are formed exclusively by highly reactive metals from Groups 1 and 2.
The remaining hydrides of p-block elements are typically covalent.

94. Detergents are the salt of
(A) Carboxylic acid and Sulphonic acids or alkyl hydrogen sulphates both
(B) Carboxylic acid
(C) Sulphonic acids or alkyl hydrogen sulphates
(D) None of these
Correct Answer: (A) Carboxylic acid and Sulphonic acids or alkyl hydrogen sulphates both

Solution:
Detergents are cleaning agents. They are primarily categorized into two types: soaps and syn-
thetic detergents.

Soaps are sodium or potassium salts of long-chain carboxylic acids (fatty acids).

Synthetic detergents are salts of either long-chain alkyl sulphonic acids or long-chain alkyl hy-
drogen sulphates.

Since the question asks what detergents (plural, implying the class including both soaps and
synthetics, or specifically synthetic detergents which cover both sulfonate/sulfate salts) are
salts of, the most comprehensive answer covering both soap (carboxylic acid salt) and synthetic
detergents (sulfonate/sulfate salts) is required.

Option (A) lists all the chemical origins of both types of common cleaning agents.

� Quick Tip

Detergents include both traditional soaps (salts of carboxylic acids) and synthetic de-
tergents (salts of sulfonic acids or alkyl hydrogen sulfates). Select the option that cov-
ers the broadest definition of detergents.

95. Hardness of water is due to the presence of
(A) Sodium and Potassium salt
(B) Calcium and magnesium salt
(C) Lead and copper salt
(D) None of these
Correct Answer: (B) Calcium and magnesium salt
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Solution:
Hard water is water that contains high concentrations of dissolved minerals, primarily multi-
valent metallic cations.

The principal components causing hardness are the salts (chlorides, sulfates, and bicarbonates)
of Calcium (Ca2+) and Magnesium (Mg2+).

Sodium and Potassium salts typically dissolve easily and do not cause hardness (or soap pre-
cipitation).

� Quick Tip

Water hardness is defined by the presence of multivalent cations, especially Ca2+ and
Mg2+. Bicarbonates cause temporary hardness, while chlorides and sulfates cause per-
manent hardness.

96. In which of the compound oxidation number of oxygen is +2?
(A) F2O
(B) Na2O2

(C) K2O
(D) O3

Correct Answer: (A) F2O

Solution:
Normally, oxygen has an oxidation state of −2. Exceptions include peroxides (−1) and super-
oxides (−1/2).

However, oxygen is less electronegative than Fluorine (F), the most electronegative element.

1. F2O: Fluorine is assigned −1. 2(−1) + O = 0 =⇒ O = +2.

2. Na2O2 (Sodium Peroxide): Na = +1. 2(+1) + 2O = 0 =⇒ 2O = −2 =⇒ O = −1.

3. K2O (Potassium Oxide): K = +1. 2(+1) + O = 0 =⇒ O = −2.

4. O3 (Ozone): O = 0 (Elemental state).

Only in F2O is the oxidation number of oxygen +2.
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� Quick Tip

Oxygen generally has an oxidation state of −2. The only exception where oxygen ex-
hibits a positive oxidation state is in compounds with fluorine (like F2O), because fluo-
rine is more electronegative.

97. F2C = CF2 is a monomer of
(A) Nylon-6
(B) Buna-S
(C) Teflon
(D) Glyptol
Correct Answer: (C) Teflon

Solution:
The compound F2C = CF2 is tetrafluoroethylene.

The polymerization of tetrafluoroethylene results in polytetrafluoroethylene (PTFE), which is
commercially known as Teflon.

n(F2C = CF2) −→ −[CF2 − CF2]n−.

Nylon-6 is a polymer of caprolactam. Buna-S is a copolymer of butadiene and styrene.

� Quick Tip

Identify the monomer by its structure. The presence of fluorine (F) and the ethylene
backbone (C = C) points directly to Teflon (PolyTetraFluoroEthylene).

98. 10.0 gm CaCO3 on heating gave 5.6 gm of CaO and 4.4 gm of CO2, given data
support the law of
(A) Multiple proportion
(B) Constant proportion
(C) Law of conservation of mass
(D) All of these
Correct Answer: (C) Law of conservation of mass

Solution:
The reaction is the thermal decomposition of calcium carbonate: CaCO3

Heat−−−→ CaO + CO2.

77



Mass of reactant (CaCO3) = 10.0 gm.

Total mass of products (CaO + CO2) = 5.6 gm + 4.4 gm = 10.0 gm.

Since MassReactant = MassProducts (10.0 gm = 10.0 gm), the data directly supports the Law of
Conservation of Mass.

� Quick Tip

The Law of Conservation of Mass states that mass cannot be created or destroyed in
a chemical reaction. Verification involves checking if the total mass of reactants equals
the total mass of products.

99. Cracking is a process used for change in
(A) Higher molecular weight alkane to lower molecular weight alkane
(B) Ketones to aldehydes
(C) Alkanes to aromatic hydrocarbons
(D) Alcohols to aldehydes
Correct Answer: (A) Higher molecular weight alkane to lower molecular weight alkane

Solution:
Cracking (or pyrolysis) is a process used in the petroleum industry where large, heavy hydrocar-
bon molecules (higher molecular weight alkanes) are broken down into smaller, more valuable,
lighter hydrocarbons (lower molecular weight alkanes, alkenes, and sometimes cycloalkanes).

This is typically done through heating (thermal cracking) or using a catalyst (catalytic crack-
ing).

� Quick Tip

Cracking is fundamentally about reducing the chain length of hydrocarbons. Its pri-
mary function is converting heavy oils into gasoline and lighter fuels.

100. An organic compound contains carbon = 38.71%, Hydrogen = 9.67% and Oxy-
gen. The empirical formula of the compound would be
(A) CH3O
(B) CH4O
(C) CH2O
(D) CHO
Correct Answer: (A) CH3O
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Solution:
Calculate the percentage of Oxygen: %O = 100% − (38.71% + 9.67%) = 100% − 48.38% =
51.62%.

Assume 100 g of the compound. Convert mass percentages to moles using atomic masses
(C = 12,H = 1,O = 16).

Moles of C = 38.71
12 ≈ 3.226.

Moles of H = 9.67
1 ≈ 9.67.

Moles of O = 51.62
16 ≈ 3.226.

Divide by the smallest number of moles (3.226) to find the molar ratio:

Ratio of C : 3.226
3.226 = 1.

Ratio of H : 9.67
3.226 ≈ 3.

Ratio of O : 3.226
3.226 = 1.

The empirical formula ratio is C : H : O = 1 : 3 : 1.

Empirical Formula: CH3O.

� Quick Tip

To find the empirical formula, calculate the percentage of all elements, convert mass
percentages to moles, and then divide all molar values by the smallest mole quantity to
get the simplest whole-number ratio.
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