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PH : Physics
GATE Exam. Solved Paper



2013
PH : Physics

Duration : Three Hours Maximum Marks : 100

Please read the following instructions carefully :

General Instructions :

1. Total duration of examination is 180 minutes (3 hours).

2. The clock will be set at the server. The countdown timer in the top right corner of screen will
display the remaining time available for you to complete the examination. When the timer reaches
zero, the examination will end by itself. You will not be required to end or submit your
examination.

3. The Question Palette displayed on the right side of screen will show the status of each question
using one of the following symbols:

1 You have not visited the question yet.

3 You have not answered the question.

5 You have answered the question.

7 You have NOT answered the question, but have marked the question for review.

9 You have answered the question, but marked it for review.

The Marked for Review status for a question simply indicates that you would like to look at that
question again. If a question is answered and Marked for  Review, your answer for that question
will be considered in the evaluation.

Navigating to a Question

4. To answer a question, do the following :

(a) Click on the question number in the Question Palette to go to that question directly.

(b) Select an answer for a multiple choice type question. Use the virtual numeric keypad to enter a
number as answer for a numerical type question.

(c) Click on Save and Next to save your answer for the current question and then go to the next
question.

(d) Click on Mark for Review and Next to save your answer for the current question, mark it for
review, and then go to the next question.

(e) Caution : Note that your answer for the current question will not be saved, if you
navigate to another question directly by clicking on its question number.

5. You can view all the questions by clicking on the Question Paper button. Note that the options for
multiple choice type questions will not be shown.

Answering a Question

6. Procedure for answering a multiple choice type question :

(a) To select your answer, click on the button of one of the options.
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(b) To deselect your chosen answer, click on the button of the chosen option again or click on the
Clear Response button.

(c) To change your chosen answer, click on the button of another option.

(d) To save your answer, you must click on the Save and Next button.

(e) To mark the question for review, click on the Mark for Review and Next button. If an answer
is selected for a question that is Marked for Review, that answer will be considered in the
evaluation.

7. Procedure for answering a numerical answer type question :

(a) To enter a number as your answer, use the virtual numerical keypad.

(b) A fraction (e.g.,-0·3 or – · 3) can be entered as an answer with or without ‘0’ before the decimal
point.

(c) To clear your answer, click on the Clear Response button.

(d) To save your answer, you must click on the Save and Next button.

(e) To mark the question for review, click on the Mark for Review and Next button. If an answer
is entered for a question that is Marked for Review, that answer will be considered in the
evaluation.

8. To change your answer to a question that has already been answered, first select that question for
answering and then follow the procedure for answering that type of question.

9. Note that only Questions for which answers are saved or marked for review after answering will be
considered for evaluation.

Paper specific instructions :

1. There are a total of 65 questions carrying 100 marks. Questions are of multiple choice type or
numerical answer type. A multiple choice type question will have four choices for the answer with
only one correct choice. For numerical answer type questions, the answer is a number and no
choices will be given. A number as the answer should be entered using the virtual keyboard on
the monitor.

2. Questions Q. 1.-Q. 25 carry 1 mark each. Questions Q. 26-Q. 55 carry 2 marks each. The 2 marks
questions include two pairs of common data questions and two pairs of linked answer questions.
The answer to the second question of the linked answer questions depends on the answer to the first
question of the pair. If the first question in the linked pair is wrongly answered or is not attempted,
then the answer to the second question in the pair will not be evaluated.

3. Questions Q. 56-Q. 65 belong to General Aptitude (GA) section and carry a total of 15 marks.
Questions Q. 56-Q. 60 carry 1 mark each, and questions Q. 61-Q65 carry 2 marks each.

4. Questions not attempted will result in zero mark. Wrong answers for multiple choice type questions
will result in negative marks. For all 1 mark questions, 1/3 mark will be deducted for each wrong
answer. For all 2 marks questions, 2/3 mark will be deducted for each wrong answer. However, in
the case of the linked answer question pair, there will be negative marks only for wrong answer to
the first question and no negative marks for wrong answer to the second question. There is no
negative marking for questions of numerical answer type.

5. Calculator is allowed. Charts, graph sheets or tables are not allowed in the examination hall.

6. Do the rough work in the Scribble Pad provided.
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Directions—(Q. 1–25) Carry one mark each.

1. f (x) is a symmetric periodic function of x i.e.,
f (x) = f (– x ). Then, in general, the Fourier
series of the function f (x) will be of the
form—

(A) f (x) = 
∞

Σ
n = 1

 (an cos (nkx) + bn sin (nkx))

(B) f (x) = a0 +  
∞

Σ
n = 1

 (an cos (nkx))

(C) f (x) = 
∞

Σ
n = 1

 (bn sin (nkx))

(D) f (x) = a0 +  
∞

Σ
n = 1

 (bn sin (nkx))

2. In the most general case, which one of the
following quantities is NOT a second order
tensor ?
(A) Stress (B) Strain
(C) Moment of inertia (D) Pressure

3. An electron is moving with a velocity of
0·85c in the same direction as that of a
moving photon. The relative velocity of the
electron with respect to photon is—
(A) c (B) – c
(C) 0·15 c (D) – 0·15 c

4. If Planck’s constant were zero, then the total
energy contained in a box filled with radiation
of all frequencies at temperature T would be
(k is the Boltzmann constant and T is
nonzero)—
(A) Zero (B) Infinite

(C)
3
2
 kT (D) kT

5. Across a first order phase transition, the free
energy is—
(A) proportional to the temperature
(B) a   discontinuous   function   of   the

temperature
(C) a continuous function of the temperature

but its first derivative is discontinuous
(D) such that the first derivative with respect

to temperature is continuous

6. Two gases separated by an impermeable but
movable partition are allowed to freely
exchange energy. At equilibrium, the two
sides will have the same—
(A) pressure and temperature

(B) volume and temperature
(C) pressure and volume
(D) volume and energy

7. The entropy function of a system is given by
S(E) = a  E (E0 – E) where a  and E0 are
positive constants. The temperature of the
system is—
(A) negative for some energies
(B) increases monotonically with energy
(C) decreases monotonically with energy
(D) Zero

8. Consider a linear collection of N independent

spin 
1
2
 particles, each at a fixed location. The

entropy of this system is (k is the Boltzmann
constant)—
(A) Zero (B) Nk

(C)
1
2
 Nk (D) NkB ln (2)

9. The decay process n → p+ + e– +  –v e

violates—
(A) baryon number (B) lepton number
(C) isospin (D) strangeness

10. The isospin (I) and baryon number (B) of the
up quark is—

(A) I = 1, B = 1 (B) I = 1, B = 
1
3

(C) I = 
1
2
, B = 1 (D) I = 

1
2
, B = 

1
3

11. Consider the scattering of neutrons by protons
at very low energy due to a nuclear potential
of range r0. Given that,

cot(kr0 + δ) ≈ – 
γ
k

where δ is the phase shift, k the wave number
and (– γ) the logarithmic derivative of the
deuteron ground state wave function, the
phase shift is—

(A) δ ≈ – 
k
γ
 – kr0 (B) δ ≈ – 

γ
k
 – kr0

(C) δ ≈ 
π
2
 – kr0 (D) δ ≈ – 

π
2
 – kr0

12. In the β decay process, the transition 2+ → 3+,
is—
(A) allowed both by Fermi and Gamow-

Teller selection rule
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(B) allowed by Fermi and but not by
Gamow-Teller selection rule

(C) not allowed by Fermi but allowed by
Gamow-Teller selection rule

(D) not allowed both by Fermi and Gamow-
Teller selection rule

13. At a surface current, which one of the
magnetostatic boundary condition is NOT
CORRECT ?
(A) Normal component of the magnetic field

is continuous
(B) Normal component of the magnetic

vector potential is continuous
(C) Tangential component of the magnetic

vector potential is continuous
(D) Tangential component of the magnetic

vector potential is not continuous

14. Interference fringes are seen at an observation
plane z = 0, by the superposition of two plane

waves A1exp [ ]i (
→
k 1·→r  – ωt)  and A2  exp

[ ]i (
→
k 2·→r  – ωt) , where A1 and A2 are real

amplitudes. The condition for interference
maximum is—

(A) ( )→
k 1 – 

→
k 2  · →r  = (2m + 1)π

(B) ( )→
k 1 – 

→
k 2  · →r  = 2mπ

(C) ( )→
k 1 + 

→
k 2  · →r  = (2m + 1)π

(D) ( )→
k 1 + 

→
k 2  · →r  = 2mπ

15. For a scalar function ϕ satisfying the Laplace
equation, ∇ϕ has—
(A) zero curl and non-zero divergence
(B) non-zero curl and zero divergence
(C) zero curl and zero divergence
(D) non-zero curl and non-zero divergence

16. A circularly polarized monochromatic plane
wave is incident on a dielectric interface at
Brewster angle. Which one of the following
statements is CORRECT ?
(A) The reflected light is plane polarized in

the plane of incidence and the trans-
mitted light is circularly polarized

(B) The reflected light is plane polarized
perpendicular to the plane of incidence
and the transmitted light is plane
polarized in the plane of incidence

(C) The reflected light is plane polarized
perpendicular to the plane of incidence
and the transmitted light is elliptically
polarized

(D) There will be no reflected light and the
transmitted light is circularly polarized

17. Which one of the following commutation
relations is NOT CORRECT ? Here, symbols
have their usual meanings.
(A) [L2, Lz] = 0 (B) [Lx, Ly] = ihLz

(C) [Lz, L+] = hL+ (D) [Lz, L–] = hL–

18. The Lagrangian of a system with one degree
of freedom q is given by L = α ·q2 + βq2,
where α and β are non-zero constants. If pq

denotes the canonical momentum conjugate
to q  then which one of the following
statements is CORRECT ?
(A) pq = 2βq and it is conserved quantity
(B) pq = 2βq  and it is not a conserved

quantity

(C) pq = 2α·q and it is a conserved quantity

(D) pq = 2α ·q  and it is not a conserved
quantity

19. What should be the clock frequency of a 6-bit
A/D converter so that its maximum conver-
sion time is 32 μs ?
(A) 1 MHz (B) 2 MHz
(C) 0·5 MHz (D) 4 MHz

20. A phosphorous doped silicon semiconductor
(doping density : 1017/cm3) is heated from
100°C to 200°C. Which one of the following
statements is CORRECT ?
(A) Position of Fermi level moves towards

conduction band
(B) Position of dopant level moves towards

conduction band
(C) Position of Fermi level moves towards

middle of energy gap
(D) Position of dopant level moves towards

middle of energy gap

21. Considering the BCS theory of supercon-
ductors, which one of the following statements
is NOT CORRECT ?
(h  is the Planck’s constant and e is the
electronic charge)
(A) Presence of energy gap at temperatures

below the critical temperature
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(B) Different    critical    temperatures    for
isotopes

(C) Quantization of magnetic flux in super-

conducting ring in the unit of ( )h
e

(D) Presence of Meissner effect

22. Group I contains elementary excitations in
solids. Group II gives the associated fields
with these excitations. MATCH the excita-
tions with their associated field and select
your answer as per codes given below.
Group-I
(a) phonon (b) plasmon
(c) polaron (d) polariton
Group-II
1. photon + lattice vibration
2. electron + elastic deformation
3. collective electron oscillations
4. elastic wave

(a) (b) (c) (d)
(A) 4 3 1 2
(B) 4 3 2 1
(C) 1 3 2 4
(D) 3 4 2 1

23. The number of distinct ways of placing four
indistinguishable balls into five distinguish-
able boxes is ................

24. A voltage regulator has ripple rejection of
– 50 dB. If input ripple is 1 mV, what is the
output ripple voltage in μV ? The answer
should be up to two decimal places.

25. The number of spectral lines allowed in the
spectrum for the 32D → 32P transition in
sodium is ................

Directions—(Q. 26–55) Carry two marks
each.

26. Which of the following pairs of the given
function F(t) and its Laplace transform f (s) is
NOT CORRECT ?

(A) F(t) = δ(t), f (s) = 1, (Singularity at + 0)

(B) F(t) = 1, f (s) = 
1
s
, (s > 0)

(C) F(t) = sin kt, f (s) = 
s

s2 + k2 , (s > 0)

(D) F(t) = tekt, f (s) = 
1

(s – k) 2
  , (s > k, s > 0)

27. If 
→
A  and 

→
B  are constant vectors, then ∇

( )→
A  · 

→
B  × →r  is—

(A)
→
A  · 

→
B  (B)

→
A  × 

→
B

(C) →r (D) Zero

28. Γ( )n + 
1
2

 is equal to [Given Γ  (n  + 1) =

nΓ(n) and Γ(1/2) = √⎯ π ]

(A)
n!
2n √⎯ π (B)

2n!
n! 2n √⎯ π

(C)
2n!

n! 22n  √⎯ π (D)
n!
22n √⎯ π

29. The relativistic form of Newton’s second law
of motion is—

(A) F = 
mc

c2 – v2
 
dv
dt

  (B) F = 
m c2 – v2

c
 
dv
dt

  

(C) F = 
mc2

c2 – v2  
dv
dt

(D) F = m 
c2 – v2

c2  
dv
dt

30. Consider a gas of atoms obeying Maxwell-
Boltzmann statistics. The average value of

ei 
→
a ·→p  over all the momenta →p  of each of the

particles (where →a  is a constant vector and a
is its magnitude, m is the mass of each atom,
T is temperature and k is Boltzmann’s
constant) is—

(A) One (B) Zero

(C) e – 
1
2 a2 m k T (D) e – 

3
2 a2 m k T

31. The electromagnetic form factor F(q2) of a
nucleus is given by,

F(q2) = exp [ ]– 
q2

2Q2

where Q is a constant. Given that

F(q2) =
4π
q

 ∫ 
∞
 
0
 rdr ρ(r) sin qr

∫ d3rρ(r) = 1

where ρ(r) is the charge density, the root
mean square radius of the nucleus is given by,

(A)
1
Q

(B)
√⎯ 2
Q

(C)
√⎯ 3
Q

(D)
√⎯ 6
Q



Gate Physics Solved Papers

Publisher : Upkar Prakashan ISBN : 9788174821164 Author : Surekha Tomar

Type the URL : http://www.kopykitab.com/product/4972

 Get this eBook

30%
OFF

http://www.kopykitab.com/Gate-Physics-Solved-Papers-by-Surekha-Tomar

