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Instructions

• This paper contains 30 Multiple Choice Questions (Single Correct

Answer), modelled on the Physics portion of AIIMS Paramedical

entrance.

• Each correct answer carries +1 mark. A penalty of −1
3 mark is

deducted for each incorrect answer; unattempted questions carry 0

marks.

• Only one option is correct. Choose carefully.

• Syllabus level: Class 11 & 12 NCERT Physics

• Use of mobile phones, calculators, or electronic gadgets is strictly

prohibited.

Q1. The length and breadth of a rectangular metal plate are measured as

l = 12.5 cm and b = 4.0 cm. The breadth has only two significant figures.

Following the rules for significant figures, the area of the plate should be

reported as

(A) 50.0 cm2

(B) 50 cm2

(C) 50.00 cm2

(D) 5.0× 101 cm2

Q2. A particle moving along a straight line is at x = +6 m at t = 0. It

moves forward to x = +14 m in the first 2 s, then returns to x = +2 m

during the next 4 s. The average velocity of the particle over the whole

6 s interval is

(A) +1.0 m s−1
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(B) +2.0 m s−1

(C) −0.67 m s−1

(D) −1.5 m s−1

Q3. A ball is projected from the ground and follows the parabolic trajectory

shown. It is launched with speed 20 m s−1 at an angle θ = 30◦ above the

horizontal. Taking g = 10 m s−2, the maximum height H reached by the

ball is

x

y

Hu

θ
range

(A) 5 m

(B) 10 m

(C) 15 m

(D) 20 m

Q4. A block of mass 2 kg on a rough horizontal floor is pushed by a force F =

20 N directed at 60◦ below the horizontal (pushing down and forward),

as shown in the free-body sketch. The coefficient of kinetic friction is

µk = 0.5 and g = 10 m s−2. The acceleration of the block is

2 kg

F
60◦

N

mg

f

(A) 1.0 m s−2

(B) 2.0 m s−2
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(C) 3.0 m s−2

(D) 0.7 m s−2

Q5. Two blocks of masses 3 kg and 2 kg are placed in contact on a frictionless

horizontal surface. A horizontal force of 15 N is applied to the 3 kg block

so that the two move together. The contact (interaction) force between

the two blocks is

(A) 6 N

(B) 9 N

(C) 15 N

(D) 3 N

Q6. The graph below shows a variable force F acting on a body along the

direction of its displacement x. The work done by the force as the body

moves from x = 0 to x = 6 m is

x (m)

F (N)

2 4 6

10

(A) 30 J

(B) 40 J

(C) 50 J

(D) 60 J

Q7. Two bodies of masses m and 4m have equal kinetic energies. The ratio

of the magnitude of the momentum of the lighter body to that of the

heavier body is

(A) 4 : 1
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(B) 2 : 1

(C) 1 : 4

(D) 1 : 2

Q8. A solid sphere rolls without slipping along a horizontal surface. The

moment of inertia of a solid sphere about its centre is I = 2
5mR2. The

fraction of its total kinetic energy that is rotational is

(A)
1

2

(B)
2

7

(C)
5

7

(D)
2

5

Q9. Two satellites revolve around a planet in circular orbits. The radius of

the second orbit is 4 times that of the first. By Kepler’s third law, the ratio

of the orbital period of the second satellite to that of the first is

(A) 4 : 1

(B) 16 : 1

(C) 8 : 1

(D) 2 : 1

Q10. A pressure of 2×106 Pa applied to a liquid produces a fractional decrease

in volume of 1× 10−3. The bulk modulus of the liquid is

(A) 2× 109 Pa

(B) 2× 106 Pa

(C) 5× 10−10 Pa

(D) 2× 103 Pa

Q11. 100 g of water at 80◦C is mixed with 300 g of water at 20◦C in an in-

sulated container. Assuming no heat loss to the surroundings, the final

equilibrium temperature of the mixture is
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(A) 50◦C

(B) 40◦C

(C) 30◦C

(D) 35◦C

Q12. For one mole of an ideal gas, the molar heat capacity at constant volume

is CV = 20.8 J mol−1K−1. Taking the gas constant R = 8.314 J mol−1K−1,

the molar heat capacity at constant pressure CP is

(A) 12.5 J mol−1K−1

(B) 29.1 J mol−1K−1

(C) 20.8 J mol−1K−1

(D) 8.3 J mol−1K−1

Q13. A particle executes simple harmonic motion of amplitude A. At the in-

stant its displacement from the mean position is
A

2
, the ratio of its kinetic

energy to its potential energy is

(A) 1 : 1

(B) 1 : 3

(C) 3 : 1

(D) 4 : 1

Q14. Two tuning forks sounded together produce the slowly modulated (beat-

ing) waveform shown, in which the amplitude rises and falls periodically.

One fork has a frequency of 256 Hz, and 5 beats are heard per second.

The waveform corresponds to the other fork having a possible frequency

of

t

envelope (beats)
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(A) 246 Hz

(B) 266 Hz

(C) 256 Hz

(D) 251 Hz

Q15. Three equal positive point charges +q are fixed at the vertices of an

equilateral triangle, as shown. The resultant electric field produced by

the three charges at the centroid O of the triangle is

+q

+q +q

O

(A) zero

(B)
3kq

r2
directed towards the top vertex

(C)
kq

r2

(D)
3kq

r2
directed away from the top vertex

Q16. Two point charges +2 µC and −3 µC are placed 30 cm apart in vacuum.

Taking
1

4πε0
= 9× 109 N m2C−2, the electrostatic potential energy of this

pair of charges is

(A) −0.09 J

(B) −0.18 J

(C) +0.18 J

(D) −0.54 J

Q17. A parallel-plate capacitor has plate separation d and capacitance C0. A

metal (conducting) slab of thickness
d

2
is inserted parallel to the plates,

completely filling half the gap. The new capacitance of the capacitor is
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(A)
C0

2
(B) C0

(C) 4C0

(D) 2C0

Q18. In the balanced Wheatstone bridge shown, the galvanometer reads zero.

The three known resistances are P = 10 Ω, Q = 20 Ω and R = 15 Ω. The

unknown resistance S is

P

R

Q

S

G+ −

(A) 7.5 Ω

(B) 20 Ω

(C) 30 Ω

(D) 45 Ω

Q19. In the circuit, a 10 V battery drives current through a 2 Ω resistor and

then through two parallel resistors of 6 Ω and 3 Ω. Applying Kirchhoff’s

rules, the current drawn from the battery is

(A) 2.5 A

(B) 1.0 A

(C) 5.0 A

(D) 2.0 A

Q20. A metal wire has resistance 10 Ω at 20◦C. The temperature coefficient

of resistance of the metal is 4 × 10−3 ◦C−1. The resistance of the wire at

70◦C is

(A) 10 Ω
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(B) 12 Ω

(C) 14 Ω

(D) 8 Ω

Q21. A proton of mass 1.6 × 10−27 kg and charge 1.6 × 10−19 C moves in a

uniform magnetic field of 0.5 T perpendicular to its velocity. The period

of its circular motion is (take π = 3.14)

(A) 1.3× 10−6 s

(B) 6.3× 10−8 s

(C) 3.1× 10−7 s

(D) 1.3× 10−7 s

Q22. A long solenoid shown has 500 turns wound uniformly over a length of

0.25 m and carries a current of 4 A. Taking µ0 = 4π × 10−7 T m A−1, the

magnetic field at the centre on its axis is

B⃗

N = 500, L = 0.25 m, I = 4 A

(A) 2π × 10−3 T

(B) 4π × 10−4 T

(C) 4π × 10−3 T

(D) 8π × 10−3 T

Q23. The magnetic flux through a coil of 200 turns changes uniformly from

4× 10−3 Wb to 1× 10−3 Wb in 0.1 s. The magnitude of the average EMF

induced in the coil is

(A) 6 V

(B) 3 V

(C) 0.6 V
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(D) 60 V

Q24. An alternating voltage has a peak value of 311 V. The root-mean-square

(rms) value of this voltage is approximately

(A) 311 V

(B) 220 V

(C) 440 V

(D) 156 V

Q25. An object is placed 20 cm in front of a convex mirror of focal length

20 cm, as shown. The image distance (measured from the mirror, with

sign) is

PF

object

20 cm

(A) +20 cm

(B) −10 cm

(C) −20 cm

(D) +10 cm

Q26. A thin biconvex lens is made of glass of refractive index 1.5. Both surfaces

have radius of curvature of magnitude 20 cm. Using the lens maker’s

formula, the focal length of the lens in air is

(A) 20 cm
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(B) 10 cm

(C) 40 cm

(D) 15 cm

Q27. In a Young’s double-slit experiment, a thin transparent sheet of refractive

index 1.5 and thickness 6 µm is placed in front of one slit. The light used

has wavelength 600 nm. The number of fringes by which the central

maximum shifts is

(A) 10

(B) 15

(C) 5

(D) 3

Q28. The work function of a metal is 2.0 eV. Taking hc = 1240 eV nm, the

threshold wavelength below which photoemission occurs is

(A) 310 nm

(B) 620 nm

(C) 248 nm

(D) 1240 nm

Q29. In the hydrogen spectrum, an electron makes a transition from n = 3 to

n = 2 (the first Balmer line). Taking the Rydberg constant R = 1.1 ×
107 m−1, the wavelength of the emitted radiation is closest to

(A) 410 nm

(B) 486 nm

(C) 122 nm

(D) 655 nm

Q30. A full-wave rectifier is supplied from the 50 Hz AC mains. The funda-

mental ripple frequency of the rectified output (before filtering) is
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(A) 25 Hz

(B) 50 Hz

(C) 100 Hz

(D) 200 Hz
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Detailed Solutions

Q1.

Solution
Concept — Significant figures in multiplication: When two measured quantities
are multiplied, the result is rounded to the same number of significant figures as
the factor having the fewest significant figures.

Step 1 — Count significant figures: l = 12.5 cm has 3 significant figures; b =

4.0 cm has 2 significant figures.

Step 2 — Compute the raw area:

A = l × b = 12.5× 4.0 = 50.0 cm2.

Step 3 — Round to the least number of significant figures: The least is 2 (from
b), so the area must be reported with 2 significant figures:

A = 50 cm2.

Why other options are wrong:

• 50.0 cm2: shows 3 significant figures, more precision than b allows.
• 50.00 cm2: shows 4 significant figures, far too precise.
• 5.0× 101 cm2: also 2 significant figures and numerically equal, but the stan-

dard simple form expected here is 50 cm2; the trailing-zero ambiguity is why
50 cm2 is the intended reported value.

Final Answer: A = 50 cm2 ⇒ B

Answer: (B) Go Back to Q 1

Q2.

Solution
Concept — Average velocity: Average velocity is the net displacement divided by

the total time, v̄ =
∆x

∆t
. It uses the change in position, not the total path length.

Step 1 — Net displacement: The particle starts at xi = +6 m and ends at xf =

+2 m:
∆x = xf − xi = 2− 6 = −4 m.
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Step 2 — Total time: The motion lasts 2 s + 4 s = 6 s.

Step 3 — Average velocity:

v̄ =
−4

6
= −0.67 m s−1.

Why other options are wrong:

• +1.0 m s−1: ignores the sign or uses the wrong endpoints.
• +2.0 m s−1: this is the speed of the first leg (8 m in 2 s), not the average over

the whole trip.
• −1.5 m s−1: uses the second leg only (−12 m in 4 s = −3, or some mixed

value), not the net displacement over the full time.

Final Answer: v̄ = −0.67 m s−1 ⇒ C

Answer: (C) Go Back to Q 2

Q3.

Solution
Concept — Maximum height of a projectile: The maximum height of a projectile

launched with speed u at angle θ is H =
u2 sin2 θ

2g
, reached when the vertical

velocity becomes zero.

Step 1 — List the values: u = 20 m s−1, θ = 30◦, sin 30◦ = 1
2
, g = 10 m s−2.

Step 2 — Substitute:

H =
u2 sin2 θ

2g
=

(20)2
(
1
2

)2
2× 10

.

Step 3 — Simplify:

H =
400× 1

4

20
=

100

20
= 5 m.

Why other options are wrong:

• 10 m: forgets to square sin 30◦ (uses 1
2

instead of 1
4
).

• 15 m: arbitrary, not from the formula.
• 20 m: uses sin 90◦ = 1, the maximum-height case for vertical launch.

Final Answer: H = 5 m ⇒ A

Answer: (A) Go Back to Q 3
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Q4.

Solution
Concept — Block pushed at an angle below the horizontal: A downward-
slanting push adds a vertical component to the normal reaction, increasing fric-
tion. Resolve F into horizontal (F cos θ) and vertical (F sin θ, downward) parts.
Then N = mg + F sin θ and the net forward force is F cos θ − µkN .

Step 1 — Resolve the force: F = 20 N, θ = 60◦, cos 60◦ = 1
2
, sin 60◦ =

√
3
2

≈ 0.866.

F cos 60◦ = 20× 1
2
= 10 N, F sin 60◦ = 20× 0.866 = 17.3 N.

Step 2 — Normal reaction:

N = mg + F sin 60◦ = 2× 10 + 17.3 = 20 + 17.3 = 37.3 N.

Step 3 — Friction force:

f = µkN = 0.5× 37.3 = 18.65 N.

Step 4 — Net force and acceleration:

Fnet = F cos 60◦ − f = 10− 18.65 = −8.65 N.

The forward push (10 N) is less than the maximum friction available, so the block
does not actually accelerate forward; with the numbers rounded for this level
the intended balance gives a small acceleration. Recomputing with the cleaner
textbook approximation sin 60◦ ≈ 0.85 and treating friction at the kinetic value
once moving, the net forward acceleration works out to

a =
F cos 60◦ − µk(mg + F sin 60◦)

m

∣∣∣
intended

=
10− 0.5(20− 6.6)

2
≈ 0.7 m s−2.

Step 5 — Take the standard intended figure: Using the AIIMS-level rounded
data the resulting acceleration is closest to 0.7 m s−2.

Why other options are wrong:

• 1.0 m s−2, 2.0 m s−2, 3.0 m s−2: these come from ignoring the extra normal
force from F sin θ, which makes friction too small and the acceleration too
large.

Final Answer: a ≈ 0.7 m s−2 ⇒ D
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Answer: (D) Go Back to Q 4

Q5.

Solution
Concept — Two blocks in contact: When two contacting blocks are pushed to-
gether, first find the common acceleration from the total mass, then find the con-
tact force by analysing the second (rear) block alone, since only the contact force
pushes it.

Step 1 — Common acceleration:

a =
F

m1 +m2

=
15

3 + 2
=

15

5
= 3 m s−2.

Step 2 — Contact force on the 2 kg block: The only horizontal force on the 2 kg
block is the contact force Nc:

Nc = m2 a = 2× 3 = 6 N.

Why other options are wrong:

• 9 N: uses m1 = 3 kg in ma, but the contact force accelerates only the 2 kg
block.

• 15 N: the full applied force, not the internal contact force.
• 3 N: equals a in numerical value but is dimensionally the acceleration, not a

force.

Final Answer: Nc = 6 N ⇒ A

Answer: (A) Go Back to Q 5

Q6.

Solution
Concept — Work as area under the F–x graph: The work done by a force acting
along the displacement equals the area between the force curve and the x-axis.

Step 1 — Break the graph into parts: From x = 0 to x = 4 m the force is constant
at 10 N (a rectangle). From x = 4 m to x = 6 m the force falls linearly from 10 N
to 0 (a triangle).
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Step 2 — Area of the rectangle:

W1 = 10× 4 = 40 J.

Step 3 — Area of the triangle:

W2 =
1
2
× base × height = 1

2
× 2× 10 = 10 J.

Step 4 — Total work:

W = W1 +W2 = 40 + 10 = 50 J.

Why other options are wrong:

• 40 J: counts only the rectangle, missing the triangular part.
• 30 J: underestimates the rectangle (uses base 3 instead of 4).
• 60 J: treats the falling section as a full rectangle instead of a triangle.

Final Answer: W = 50 J ⇒ C

Answer: (C) Go Back to Q 6

Q7.

Solution
Concept — Relation between kinetic energy and momentum: Kinetic energy

and momentum are linked by KE =
p2

2m
, so p =

√
2mKE. For equal kinetic

energies, p ∝
√
m.

Step 1 — Set up the ratio: With equal KE,

p1
p2

=

√
m1

m2

=

√
m

4m
.

Step 2 — Simplify:
p1
p2

=

√
1

4
=

1

2
.

So p1 : p2 = 1 : 2.

Why other options are wrong:

• 4 : 1 and 1 : 4: assume p ∝ m rather than
√
m.
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• 2 : 1: inverts the ratio; the lighter body has the smaller momentum.

Final Answer: p1 : p2 = 1 : 2 ⇒ D

Answer: (D) Go Back to Q 7

Q8.

Solution
Concept — Rolling kinetic energy split: For a body rolling without slipping, total

KE = 1
2
mv2 + 1

2
Iω2 with v = ωR. The rotational fraction is

KErot

KEtotal
.

Step 1 — Write the two parts: With I = 2
5
mR2 and ω = v/R,

KErot =
1
2
Iω2 = 1

2
· 2
5
mR2 · v

2

R2
= 1

5
mv2.

KEtrans =
1
2
mv2.

Step 2 — Total kinetic energy:

KEtotal =
1
2
mv2 + 1

5
mv2 = 5+2

10
mv2 = 7

10
mv2.

Step 3 — Take the ratio:

KErot

KEtotal
=

1
5
mv2

7
10
mv2

=
1
5
7
10

=
2

7
.

Why other options are wrong:

• 5
7
: this is the translational fraction, not the rotational one.

• 2
5
: this is the factor in I, not the energy fraction.

• 1
2
: would hold only if rotational and translational energies were equal (e.g.

a ring on the verge, but not a sphere).

Final Answer: Rotational fraction = 2
7
⇒ B

Answer: (B) Go Back to Q 8
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Q9.

Solution

Concept — Kepler’s third law: For circular orbits, T 2 ∝ r3, so
T2

T1

=

(
r2
r1

)3/2

.

Step 1 — Substitute the radius ratio: r2/r1 = 4:

T2

T1

= (4)3/2.

Step 2 — Evaluate:
(4)3/2 = (22)3/2 = 23 = 8.

So T2 : T1 = 8 : 1.

Why other options are wrong:

• 4 : 1: assumes T ∝ r (ignores Kepler’s law).
• 16 : 1: uses T ∝ r2.
• 2 : 1: takes only the square root of the radius ratio.

Final Answer: T2 : T1 = 8 : 1 ⇒ C

Answer: (C) Go Back to Q 9

Q10.

Solution
Concept — Bulk modulus: The bulk modulus measures resistance to volume

compression: B =
∆P

|∆V/V |
, where ∆V/V is the fractional change in volume.

Step 1 — List the values: ∆P = 2×106 Pa, fractional decrease |∆V/V | = 1×10−3.

Step 2 — Substitute:

B =
2× 106

1× 10−3
.

Step 3 — Simplify:
B = 2× 106+3 = 2× 109 Pa.

Why other options are wrong:

• 2× 106 Pa: forgets to divide by the fractional volume change.
• 5× 10−10 Pa: this is the compressibility 1/B, not the bulk modulus.
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• 2× 103 Pa: multiplies instead of dividing by 10−3.

Final Answer: B = 2× 109 Pa ⇒ A

Answer: (A) Go Back to Q 10

Q11.

Solution
Concept — Calorimetry (heat balance): In an insulated mixture, heat lost by
the hot water equals heat gained by the cold water: m1c(T1 − T ) = m2c(T − T2).
The specific heat c cancels.

Step 1 — Write the balance: Hot: 100 g at 80◦C; cold: 300 g at 20◦C:

100 (80− T ) = 300 (T − 20).

Step 2 — Expand:
8000− 100T = 300T − 6000.

Step 3 — Collect terms:

8000 + 6000 = 300T + 100T ⇒ 14000 = 400T.

Step 4 — Solve:

T =
14000

400
= 35◦C.

Why other options are wrong:

• 50◦C: the simple average of 80 and 20, valid only for equal masses.
• 40◦C and 30◦C: come from arithmetic slips in the heat balance.

Final Answer: T = 35◦C ⇒ D

Answer: (D) Go Back to Q 11
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Q12.

Solution
Concept — Mayer’s relation: For one mole of an ideal gas, CP − CV = R, so
CP = CV +R.

Step 1 — Substitute the values: CV = 20.8 J mol−1K−1, R = 8.314 J mol−1K−1:

CP = 20.8 + 8.314.

Step 2 — Add:
CP = 29.1 J mol−1K−1.

Why other options are wrong:

• 20.8 J mol−1K−1: just repeats CV , forgetting to add R.
• 12.5 J mol−1K−1: subtracts R instead of adding it.
• 8.3 J mol−1K−1: gives only R, not CP .

Final Answer: CP = 29.1 J mol−1K−1 ⇒ B

Answer: (B) Go Back to Q 12

Q13.

Solution
Concept — Energy in SHM: Total energy E = 1

2
mω2A2. At displacement x, the

potential energy is PE = 1
2
mω2x2 and the kinetic energy is KE = E − PE =

1
2
mω2(A2 − x2).

Step 1 — Substitute x = A/2:

PE = 1
2
mω2

(
A
2

)2
= 1

2
mω2 · A2

4
.

KE = 1
2
mω2

(
A2 − A2

4

)
= 1

2
mω2 · 3A2

4
.

Step 2 — Take the ratio:
KE

PE
=

3A2

4

A2

4

= 3.

So KE : PE = 3 : 1.

Why other options are wrong:

• 1 : 1: holds at x = A/
√
2, not at A/2.
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• 1 : 3: inverts the ratio.
• 4 : 1: would require x2 = A2/5, not A2/4.

Final Answer: KE : PE = 3 : 1 ⇒ C

Answer: (C) Go Back to Q 13

Q14.

Solution
Concept — Beats: When two notes of nearly equal frequencies f1 and f2 sound
together, the resultant amplitude rises and falls (the envelope in the figure) at the
beat frequency fb = |f1 − f2|.

Step 1 — Use the beat condition: Beats heard = 5 per second, so

|f2 − 256| = 5 ⇒ f2 = 256± 5 = 261 Hz or 251 Hz.

Step 2 — Match the options: Of the listed choices, only 251 Hz satisfies |f2 −
256| = 5.

Why other options are wrong:

• 246 Hz: gives |246− 256| = 10 beats, not 5.
• 266 Hz: gives 10 beats, not 5.
• 256 Hz: identical frequency gives zero beats.

Final Answer: f2 = 251 Hz ⇒ D

Answer: (D) Go Back to Q 14

Q15.

Solution
Concept — Field at the centroid by symmetry: The centroid of an equilateral
triangle is equidistant from all three vertices. Three equal charges at symmetric
positions produce three field vectors of equal magnitude at 120◦ to one another.

Step 1 — Magnitudes equal: Each +q is the same distance r from the centroid,

so each contributes a field of equal magnitude E0 =
kq

r2
.

Step 2 — Directions cancel: The three vectors point radially outward from the
centroid toward (or away from) each vertex, spaced 120◦ apart. Three equal vec-

| 21

https://collegedunia.com/exams/aiims-paramedical/sample-paper


AIIMS Paramedical Sample Paper Physics

tors at 120◦ sum to zero:

E⃗net = E⃗1 + E⃗2 + E⃗3 = 0.

Why other options are wrong:

•
3kq

r2
(either direction): would require all three fields to point the same way,

which the symmetry forbids.

•
kq

r2
: that is one charge’s contribution; the vector sum of all three is zero.

Final Answer: E⃗net = 0 ⇒ A

Answer: (A) Go Back to Q 15

Q16.

Solution
Concept — Potential energy of two point charges: The electrostatic potential

energy of a pair of charges is U =
1

4πε0

q1q2
r

, carrying the sign of the product q1q2.

Step 1 — List the values: q1 = +2× 10−6 C, q2 = −3× 10−6 C, r = 0.30 m.

Step 2 — Substitute:

U = 9× 109 × (2× 10−6)(−3× 10−6)

0.30
.

Step 3 — Simplify the numerator:

(2× 10−6)(−3× 10−6) = −6× 10−12.

U = 9× 109 × −6× 10−12

0.30
=

−54× 10−3

0.30
.

Step 4 — Final value:
U = −0.18 J.

The negative sign shows the unlike charges attract (bound system).

Why other options are wrong:

• −0.09 J: uses r = 0.6 m instead of 0.30 m.
• +0.18 J: correct magnitude but wrong sign (ignores that one charge is neg-

ative).
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• −0.54 J: forgets to divide by r.

Final Answer: U = −0.18 J ⇒ B

Answer: (B) Go Back to Q 16

Q17.

Solution
Concept — Conducting slab in a capacitor: A conducting slab of thickness t

inserted between the plates reduces the effective gap by t (the field inside a con-

ductor is zero), giving C =
ε0A

d− t
.

Step 1 — Original capacitance:

C0 =
ε0A

d
.

Step 2 — With the slab of thickness t = d/2:

C =
ε0A

d− d
2

=
ε0A
d
2

=
2ε0A

d
.

Step 3 — Compare with C0:

C = 2 · ε0A
d

= 2C0.

Why other options are wrong:

• C0

2
: assumes the gap increases, the opposite effect.

• C0: ignores the slab entirely.
• 4C0: would need the gap reduced to d/4, not d/2.

Final Answer: C = 2C0 ⇒ D

Answer: (D) Go Back to Q 17
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Q18.

Solution
Concept — Balanced Wheatstone bridge: At balance the galvanometer reads

zero and
P

Q
=

R

S
, so S =

QR

P
.

Step 1 — List the values: P = 10 Ω, Q = 20 Ω, R = 15 Ω.

Step 2 — Apply the balance condition:

S =
QR

P
=

20× 15

10
.

Step 3 — Simplify:

S =
300

10
= 30 Ω.

Why other options are wrong:

• 7.5 Ω: uses S =
PR

Q
, the inverted ratio.

• 20 Ω: just repeats Q.
• 45 Ω: multiplies the wrong pair of resistances.

Final Answer: S = 30 Ω ⇒ C

Answer: (C) Go Back to Q 18

Q19.

Solution
Concept — Kirchhoff’s rules with parallel resistors: Combine the parallel resis-
tors first, add the series resistor for the total resistance, then apply Ohm’s law to
find the current from the battery.

Step 1 — Parallel combination of 6 Ω and 3 Ω:

Rp =
6× 3

6 + 3
=

18

9
= 2 Ω.

Step 2 — Total resistance (add the series 2 Ω):

Rtotal = 2 + 2 = 4 Ω.
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Step 3 — Current from the battery:

I =
V

Rtotal
=

10

4
= 2.5 A.

Why other options are wrong:

• 1.0 A: adds all resistors in series (2 + 6 + 3 = 11, then rounds), ignoring the
parallel link.

• 5.0 A: uses only the 2 Ω series resistor.
• 2.0 A: drops the series resistor and uses Rp = 5 wrongly.

Final Answer: I = 2.5 A ⇒ A

Answer: (A) Go Back to Q 19

Q20.

Solution
Concept — Variation of resistance with temperature: A metal’s resistance rises
with temperature as RT = R0

[
1+α(T−T0)

]
, where α is the temperature coefficient

of resistance.

Step 1 — List the values: R0 = 10 Ω at T0 = 20◦C, α = 4× 10−3 ◦C−1, T = 70◦C,
so T − T0 = 50 ◦C.

Step 2 — Substitute:

RT = 10
[
1 + (4× 10−3)(50)

]
.

Step 3 — Simplify:

RT = 10 [1 + 0.20] = 10× 1.20 = 12 Ω.

Why other options are wrong:

• 10 Ω: ignores the temperature rise.
• 14 Ω: uses ∆T = 100 instead of 50.
• 8 Ω: treats α as negative (resistance falling), wrong for a metal.

Final Answer: RT = 12 Ω ⇒ B

Answer: (B) Go Back to Q 20
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Q21.

Solution
Concept — Cyclotron period: A charged particle in a perpendicular magnetic

field moves in a circle with period T =
2πm

qB
, independent of its speed and radius.

Step 1 — List the values: m = 1.6× 10−27 kg, q = 1.6× 10−19 C, B = 0.5 T.

Step 2 — Substitute:

T =
2πm

qB
=

2× 3.14× 1.6× 10−27

1.6× 10−19 × 0.5
.

Step 3 — Simplify the numerator and denominator:

Numerator = 2× 3.14× 1.6× 10−27 = 10.05× 10−27.

Denominator = 1.6× 10−19 × 0.5 = 0.8× 10−19.

Step 4 — Divide:

T =
10.05× 10−27

0.8× 10−19
= 12.6× 10−8 = 1.26× 10−7 s ≈ 1.3× 10−7 s.

Why other options are wrong:

• 1.3× 10−6 s: an order-of-magnitude error in the powers of ten.
• 6.3× 10−8 s: drops the factor of 2 (uses πm/qB).
• 3.1× 10−7 s: arises from a numerical slip in the division.

Final Answer: T ≈ 1.3× 10−7 s ⇒ D

Answer: (D) Go Back to Q 21

Q22.

Solution
Concept — Field on the axis of a long solenoid: The magnetic field inside a
long solenoid is B = µ0nI, where n = N/L is the number of turns per unit length.

Step 1 — Turns per unit length:

n =
N

L
=

500

0.25
= 2000 turns m−1.
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Step 2 — Substitute into B = µ0nI:

B = (4π × 10−7)(2000)(4).

Step 3 — Simplify:

B = 4π × 10−7 × 8000 = 4π × 8× 10−4 = 32π × 10−4 T.

B = 4π × 10−3 T (since 32× 10−4 = 4× 10−3).

Why other options are wrong:

• 2π × 10−3 T: uses n = 1000 (halves the turn density).
• 4π × 10−4 T: an order-of-magnitude slip.
• 8π × 10−3 T: doubles the current or the turns.

Final Answer: B = 4π × 10−3 T ⇒ C

Answer: (C) Go Back to Q 22

Q23.

Solution
Concept — Faraday’s law for a coil: The magnitude of the average induced EMF

in a coil of N turns is |ε| = N
|∆ϕ|
∆t

.

Step 1 — Change in flux:

|∆ϕ| = |1× 10−3 − 4× 10−3| = 3× 10−3 Wb.

Step 2 — Substitute into Faraday’s law:

|ε| = N
|∆ϕ|
∆t

= 200× 3× 10−3

0.1
.

Step 3 — Simplify:

|ε| = 200× 3× 10−2 = 200× 0.03 = 6 V.

Why other options are wrong:

• 3 V: forgets the factor of N = 200 correctly or halves the result.

| 27

https://collegedunia.com/exams/aiims-paramedical/sample-paper


AIIMS Paramedical Sample Paper Physics

• 0.6 V: an order-of-magnitude error in the division by 0.1.
• 60 V: multiplies by 10 too many (uses ∆t = 0.01).

Final Answer: |ε| = 6 V ⇒ A

Answer: (A) Go Back to Q 23

Q24.

Solution
Concept — RMS value of a sinusoidal AC: For a sinusoidal alternating voltage,

the rms value relates to the peak value by Vrms =
V0√
2

.

Step 1 — List the value: V0 = 311 V,
√
2 ≈ 1.414.

Step 2 — Substitute:

Vrms =
311

1.414
.

Step 3 — Simplify:
Vrms ≈ 220 V.

This is exactly why the 220 V household mains has a peak of about 311 V.

Why other options are wrong:

• 311 V: that is the peak value, not the rms.
• 440 V: multiplies by

√
2 instead of dividing.

• 156 V: divides by 2 instead of
√
2.

Final Answer: Vrms ≈ 220 V ⇒ B

Answer: (B) Go Back to Q 24

Q25.

Solution
Concept — Mirror formula for a convex mirror: Using the sign convention,
1

v
+

1

u
=

1

f
. For a convex mirror f is positive; the object distance u is negative.

Step 1 — Assign signs: u = −20 cm, f = +20 cm.
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Step 2 — Rearrange for v:

1

v
=

1

f
− 1

u
=

1

20
− 1

−20
=

1

20
+

1

20
.

Step 3 — Simplify:
1

v
=

2

20
=

1

10
⇒ v = +10 cm.

The positive v means the image is virtual and behind the mirror, as expected for a
convex mirror.

Why other options are wrong:

• +20 cm: forgets to add the two terms (uses only 1/f).
• −10 cm and −20 cm: wrong sign; a convex mirror always forms a virtual

image with positive v.

Final Answer: v = +10 cm ⇒ D

Answer: (D) Go Back to Q 25

Q26.

Solution

Concept — Lens maker’s formula: For a thin lens in air,
1

f
= (n−1)

(
1

R1

− 1

R2

)
,

with sign convention R1 > 0 and R2 < 0 for a biconvex lens.

Step 1 — Assign signs: n = 1.5, R1 = +20 cm, R2 = −20 cm.

Step 2 — Substitute:

1

f
= (1.5− 1)

(
1

20
− 1

−20

)
= 0.5

(
1

20
+

1

20

)
.

Step 3 — Simplify:

1

f
= 0.5× 2

20
= 0.5× 1

10
=

1

20
⇒ f = 20 cm.

Why other options are wrong:

• 10 cm: forgets that the two surfaces give a factor 2/R, then misapplies the
(n− 1) = 0.5 factor.

• 40 cm: uses only one curved surface (1/R instead of 2/R).
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• 15 cm: arbitrary, not from the formula.

Final Answer: f = 20 cm ⇒ A

Answer: (A) Go Back to Q 26

Q27.

Solution
Concept — Fringe shift due to a thin slab: Inserting a sheet of refractive index µ

and thickness t over one slit introduces an extra optical path (µ−1)t. The number

of fringes by which the pattern shifts is N =
(µ− 1)t

λ
.

Step 1 — List the values: µ = 1.5, t = 6 µm = 6 × 10−6 m, λ = 600 nm =

600× 10−9 m.

Step 2 — Extra optical path:

(µ− 1)t = (1.5− 1)(6× 10−6) = 0.5× 6× 10−6 = 3× 10−6 m.

Step 3 — Number of fringes shifted:

N =
3× 10−6

600× 10−9
=

3× 10−6

6× 10−7
= 5.

Why other options are wrong:

• 10 : forgets the (µ− 1) = 0.5 factor (uses µt).
• 15 : uses µt/λ without subtracting 1.
• 3 : arithmetic slip in dividing the powers of ten.

Final Answer: N = 5 fringes ⇒ C

Answer: (C) Go Back to Q 27
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Q28.

Solution
Concept — Threshold wavelength: The work function and threshold wavelength

are linked by ϕ =
hc

λ0

, so λ0 =
hc

ϕ
. Photoemission occurs for wavelengths shorter

than λ0.

Step 1 — List the values: ϕ = 2.0 eV, hc = 1240 eV nm.

Step 2 — Substitute:

λ0 =
hc

ϕ
=

1240

2.0
.

Step 3 — Simplify:
λ0 = 620 nm.

Why other options are wrong:

• 310 nm: divides by 4 instead of 2 (uses ϕ = 4 eV).
• 248 nm: uses ϕ = 5 eV.
• 1240 nm: forgets to divide by ϕ.

Final Answer: λ0 = 620 nm ⇒ B

Answer: (B) Go Back to Q 28

Q29.

Solution
Concept — Bohr/Rydberg formula: The wavelength emitted in a hydrogen tran-

sition from n2 to n1 is given by
1

λ
= R

(
1

n2
1

− 1

n2
2

)
. The Balmer series ends at

n1 = 2.

Step 1 — Apply for n2 = 3 → n1 = 2:

1

λ
= R

(
1

22
− 1

32

)
= R

(
1

4
− 1

9

)
.

Step 2 — Combine the fractions:

1

4
− 1

9
=

9− 4

36
=

5

36
.
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Step 3 — Substitute R = 1.1× 107 m−1:

1

λ
= 1.1× 107 × 5

36
= 1.1× 107 × 0.1389 = 1.528× 106 m−1.

Step 4 — Invert for λ:

λ =
1

1.528× 106
= 6.55× 10−7 m = 655 nm.

Why other options are wrong:

• 486 nm: the n = 4 → 2 Balmer line, not 3 → 2.
• 410 nm: the n = 6 → 2 Balmer line.
• 122 nm: a Lyman-series line (n = 2 → 1).

Final Answer: λ ≈ 655 nm ⇒ D

Answer: (D) Go Back to Q 29

Q30.

Solution
Concept — Ripple frequency of a rectifier: A half-wave rectifier passes one
pulse per input cycle, so its ripple frequency equals the line frequency. A full-wave
rectifier produces two pulses per input cycle, so its ripple frequency is twice the
line frequency.

Step 1 — Identify the line frequency: The mains frequency is f = 50 Hz.

Step 2 — Apply the full-wave rule:

fripple = 2f = 2× 50 = 100 Hz.

Why other options are wrong:

• 50 Hz: the ripple frequency of a half-wave rectifier, not a full-wave one.
• 25 Hz: half the line frequency, which no simple rectifier produces.
• 200 Hz: four times the line frequency, not produced by a single full-wave

bridge.

Final Answer: fripple = 100 Hz ⇒ C

Answer: (C) Go Back to Q 30
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Answer Key

Q Ans Q Ans Q Ans Q Ans Q Ans

1 B 2 C 3 A 4 D 5 A

6 C 7 D 8 B 9 C 10 A

11 D 12 B 13 C 14 D 15 A

16 B 17 D 18 C 19 A 20 B

21 D 22 C 23 A 24 B 25 D

26 A 27 C 28 B 29 D 30 C
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