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Q.1-Q. 5 carry ONE mark each.
1. Seven persons A, B, C, D, E, F, G are sitting in a row facing North. If

(1) A sits in the middle.
(2) F and C are equidistant from E.
(3) A is to the right of E.
(4) C is between A and G.
(5) B is not at any of the extreme end positions.
Who is sitting at the left of B ?
(a) B (b) C (c) D (d) F

2. Below given is the graphical representation of the production of ore of two companies A and B over the years
(2001 to 2005) in million metric ton (MMT).
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Average production of ore of company A is what percentage of total production of company B over the years?
(a) 30 (b) 20 (c) 10 (d) 40

3. A man leaves his home and walks at a speed of 10 km/hr, reaching the bus stop 10 mins after the bus had
departed. If he had walked at a speed of 15 km/hr, he would have reached the bus stop 20 mins, earlier. What
is the distance (in km) from his home to bus stop ?
(a) 15 (b) 20 (c) 10 (d) 12

4. The word ‘errata’ means
(a) in harmony (b) list of errors (c) last resort (d) to infinity

5. An expert judge in matters of taste is called
(a) cosmopolitan (b) nomad (c) connoisseur (d) agnostic

Q.6-Q. 10 carry  TWO marks each.

6. A can do a work in 20 days, while B can do the same work in 10 days. A work for 4 days and B works for 5
days and leaves the work. The remaining work is done by C in 3 days. In how many days A, B and C working
together can complete the work ?
(a) 4 (b) 6 (c) 3 (d) 5

7. What is the probability of being the sum of 9 from the throw of two unbiased dice

(a)
1
4 (b)

1
9 (c)

1
12 (d)

1
6

8. Based on the pattern followed in (I), and (II) find out what should come in place of question mark (?) in (III) ?

5
4 720

(II)

8
2
(III)

3
2 120

(I)
(a) 900 (b) 990 (c) 100 (d) 984
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9. In the following question, out of the four alternatives, select the alternative which best expresses the meaning of
the idiom/phrase.
To keep the wolf from the door
(a) Be safe from an evil person
(b) Have enough money to avert hunger or starvation
(c) Be afraid to take up challenges
(d) When poverty comes from the door, love flies out from the window

10. The act of killing for compassionate reasons is called ____________
(a) Euthanasia (b) Vespacide (c) Avicide (d) Feticide

Q.11-Q.35 carry one mark each.

11. A photon of frequency 
22 em c

h
 scatters off a free electron of mass me by an angle 3


. The fractional

decrase in photon energy will be __________(Upto one decimal place).

12. A 1-D finite well of width a has a depth of 
2 2

0 2
25
8

V
ma





 (m is electron mass). The maximum number of

electrons that can be bound in this potential is ______________[Answer should be an integer].

13. Given the following table,
Group-I Group - II

(P)  
d
dx (1) /2ie 

(Q) /d dxe (2) ie 

(R) 
di
dx (3) 4

i

e


Which of the following correctly matches operator from Group-I to corresponding possible eigenvalue in
Group-II?
(a) P-1, Q-3, R-2 (b) P-2, Q-3, R-1 (c) P-3, Q-2, R-1 (d) P-1, Q-2, R-3

14. The ground state energy when 12 non-interacting spin-
3
2  particles of mass m are placed in a 3-D isotropic

harmonic oscillator of frequency    is
(a) 20  (b) 12  (c) 16  (d) 26 

15. A spherical shell of radius R, centered at the origin, has potential,

0

0

V for r R
V V R for r R

r


 



The electrostatics energy stored in the system is
(a) 0 04 V R (b) 2

0 04 V R (c) 2
0 02 V R (d) 0 02 V R

16. In cylinderical coordinates, 
2 ˆB T
r
 . The magnetic flux passing through the surface defined by 0.5 2.5r 

and 0 2.0z   is _____________Wb. (Upto two decimal places).
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17. An ideal gas (of adiabatic exponent  ) is expanded so that the amount of heat transferred is equal to the
decrease of its internal energy. The equation of state of the process is, then, given by
(a)  1 /2 constantTV    (b)  2 /2 constantTV   

(c)  1 /4 constantTV    (d)  2 /4 constantTV   

18. The phase space trajectory of a particle of mass m in one dimension under an external potential V(x) and
bounded between  –a and +a is drawn as follows:

px

x

The dependence of external potential V(x) on x is given by
(a) x (b) x2 (c) x3 (d) x4

19. For a gas under isobaric conditions, its volume V varies with temperature T as 3/2V T . The coefficient of
volume expansion is proportional to Vn. The value of n is _____________. (Specify your answer to two
places after decimal point).

20. Consider blackbody radiation in a cavity of volume V and temperature T. The entropy of the radiation depends
on temperature as Tm. The value of m is ______________(Specify your answer in integer).

21. The R  is Rydberg constant for infinitely large nucleus mass. The mass of hydrogen nucleus is equal to mass
of proton mp, mass of Helium nucleus is equal to four time mass of proton i.e. 4mp, wavelength of the line (n =
3 to n = 2) for hydrogen atom is H  and wavelength of the line (n = 6 to n = 4) for He+ is He , then the value
of H He    is equal to ( = mass of electronem )

(a) 
36

5
e

p

m
R m

(b) 
27

5
e

p

m
R m

(c) 
5

36
e

p

m
R m

(d) 
5

27
e

p

m
R m

22. The number of terms for the configuration 4d5d in L-S coupling are ____________(answer should be an
integer).

23. The vector expression  A 
 

can be written in tensor form as

(a) ij ki jg A
x x
 
 

(b) j
ij k ki jg A

x x
  

 
(c) ijk ki j A

x x
 


 

(d) ijk ki jA
x x
 


 

24. For any two vectors and ,k V k V
  

is solenoidal if

(a) k


is solenoidal but V


is not (b) k


 is solenoidal whereas V


 is irrotational
(c) k


 and V


 are both solenoidal (d) k


 and V


 are both irrotational

25. If the trace and determinant of a 2×2 matrix are
   4, 12Tr A Det A  

Then the eigenvalues of the matrix are
(a) (3, –4) (b) (4, –3) (c) (–6, 2) (d) (6, –2)
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26. The Hamiltonian of a system is independent of the coordinate q and is given by 4H kp , where k is a

constant. The value of Poisson bracket  2 ,q H  is 3kp q . Then   is equal to ________________(answer
should be an integer).

27. Consider a radioactive nucleus that moves with a constant speed of 0.5c relative to the labouratory. The
nucleus decays and emits an electron with a speed of 0.9c relative to the nucleus along the direction of motion.
The velocity of the electron in laboratory frame is ____________c. (in units of c). (Upto three decimal places).

28. Consider a particle of mass m moving in one dimension under a force with the potential

   3 22 5 4U x k x x x   , where the constant k < 0. Which among the following statements is correct?

(a) x = 1 and 
2
3

x   are both unstable equilibrium points

(b) 1x   is anunstable equilibrium point and 
2
3

x   is a stable equilibrium point.

(c) x = 1 is a stable equilibrium point and 
2
3

x   is an unstable equilibrium point.

(d) 1x   and 
2
3

x   are both stable equilibrium points.

29. Which of the following is not the properties of the nuclear force :
(a) The interaction between two nucleons consists lowest order of an attractive central potential.
(b) The nucleon-nucleon interactions is independent of the spin.
(c) The nucleon-nucleon force is charge symmetric.
(d) The nucleon-nucleon interaction becomes repulsive at very short distance.

30. If in the shell model, potential is written as total ( ) ( )V V r f r L S  


, then the shell structure of nucleon can be
written as

(a)

P3/2

P1/2

S1/2

1p

1s
(b)

P1/2

P3/2

S1/2

1p

1s

(c)

P1/2

P3/2
S1/2

1p

1s

2s
S1/2

(d)

P3/2

P1/2
S1/2

1p

1s

2s
S1/2

31. The maxf  for an output amplifier that have a slew rate of 5V/µs and a peak output voltage of 10V is (in kHz)

+V

Vout

–V

R   1 ki = 

E   5Vi =

(a) 34.92 (b) 64.80 (c) 79.6 (d) 0

32. Which of the following is equivalent to the dual form of Y A B B C C A?     

(a) (A B) (B C) (C A)   (b) (A B) (B C) (C A)  

(c) AB BC CA  (d) (A B) (B C) (C A)   
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33. Consider the circuit shown in the figure Assume base-to-emitter voltage 0.8 .BEV V and common base cur--
rent gain() of the transistor is unity.

44k

16k 2k

4k

+18V

The value of the collectro-to-emitter voltage VCE(in volts) is __________________

34. The maximum radius of the interstitial sphere that can just fit into the void between the body centered atoms of
bcc structure, is  ____________________r. [where r is the radius of atoms](Upto three decimal places)

35. In three dimensional two metals A and B have the number density of free electrons in the ratio nA : nB = 1 : 2.
The ratio of the cube of their Fermi energies is
(a) 2 : 3 (b) 1 : 2 (c) 1 : 4 (d) 4 : 1

Q.36-Q.65 carry TWO marks each.

36. ,y z x yL L L L    is equal to,

(a)  2 3
x y x z y yi L L L L L L   (b)  2 3

x y x z y yi L L L L L L  

(c)  2 3
x y x z y yi L L L L L L  (d)  2 3

x y x z y yi L L L L L L  

37. The state of a particle of mass m in a 1-D harmonic oscillator of frequency   is
1 0 3 1
2

    

x  for the particle at 
3

t 


  is _________________(in units of 
m


). [Upto two decimal places]

38. A 1-D harmonic oscillator of frequency   is perturbed by a Hamiltonian of the form 
2kx

pH e  , where 
and k are positive constants. The first order correction to ground state energy for a particle of mass m of

wavefunction,  
21/4

2
0

m xmx e




   
 




 will be

(a) 
1/2

1 k
m





  
 


(b) 

1/2

1 k
m




  
 


(c) 

1/2

1 k
m





  
 


(d) 

1/2

1 k
m




  
 



39. The spin-state of an electron is represented by, 
31
45 i


 

  
 

 in the ˆ
zS  basis. If  and x yP P  are probabilities of

finding 2



 after measuring ˆ
xS  and ˆ

yS  on this state, 
x

y

P
P  is equal to _________________(Upto two decimal

places).
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40. A cylinder  of radius R carrying current I. Now, if we make a cylinderical cavity of radius R/2. The cross-
section has been shown in figure, and assume that the points ,  and 'P O O  are in same straight line.

P

R

O O

 The magnetic field at P will be ___________________ 0µ I
R . (Upto two decimal places).

41. A plane electromagnetic wave,  
0ˆ i kz txE e   after passing through an optical element emerges as

 0 03ˆ ˆ
2 2

i kz tE Ex y e  
  

 
. The optical element is

(a) Quarter wave plate whose optical axis making 30º with x-axis.
(b) Quarter wave plate whose optical axis making 60º with x-axis.
(c) Half wave plate whose optical axis making 30º with x-axis.
(d) Half wave plate whose optical axis making 60º with x-axis.

42. An electric dipole moment is placed at h distance above
of an infinite thin conducting plane carrying 
 surface charge density as shown in figure,
(a) The dipole will have only translation motion along ẑ

x

y

z

h

(b) The dipole will have only rotational motion
(c) The dipole will have both rotational as well as translational
(d) None of the above are correct.

43. For a gas of atoms of mass 2×10–27 kg and particle density 6.4×1022 m–3 at 50K, which of the following
statistics is applicable?
(a) Classical statistics (b) Quantum statistics
(c) Either classical or quantum statistics (d) Neither classical nor quantum statistics

44. For a system of 2 classical particles, each of which can occupy any of two energy levels 2


  and 2


, the

probability of the finding the system at temperature T, with average energy zero is

(a) 
2

2 cosh
Bk T
 

  
 

(b) 
2

2 cosh
Bk T
 

  
 

(c) 
1

1 cosh
Bk T
 

  
 

(d) 
1

1 cosh
Bk T
 

  
 

45. A system of non-interacting spin half fermions with Fermi energy EF has the density of states proportional to

E E , where E is the energy of a particle. The ratio of fermi energy and ground state energy per particle at
zero Kelvin is _______________(Specify your answer to one place after decimal places).

46. A thermally insulated container is divided into equal parts, each of volume V0 by a separating wall. One part
contains an ideal gas at 300K and the other part is completely evacuated. If the separating wall is suddenly
removed and the gas occupies the whole container, the temperature of the gas in the final state is
________________ºC. [Specify your answer one place after the decimal points].
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47. The first member of the principal series of sodium has a wavelength of 5893Å. The first excited S state of
sodium lies 3.42 eV above the ground state. The wavelength of the first line of sharp series is __________Å.
(Upto two decimal places).

48. The moment of inertia of H 2 molecule is 4.5×10–48 kg–m2 considering it as rigid rotator. If the average
translational kinetic energy of an H2 molecule equals the energy difference between the ground and first
excited rotational states, then the temperature of H2 molecule is ____________Kelvin. (Upto two deci-
mal places).

49. Consider the given figure for the Bessel function,

       
x



 
 C

J (x)n

Then,

(a)      0 2 1, ,A J x B J x C J x   (b)      1 0 2, ,A J x B J x C J x  

(c)      2 1 0, ,A J x B J x C J x   (d)      0 1 2, ,A J x B J x C J x  

50. The value of the integral,

0
, 0

2 / 2

i th e d t
i E i

 
 






   

(a) 0 (b) / /0iE t te e   (c) / /20iE t te e   (d) /2te 

51. The radioactive decay of two different nuclides are governed by the equations,
1

1 1 1

2
1 1 2 2 2

, 0.3

, 0.6

dN N
dt

dN N N
dt

 

  

  

  

If    1 20 100, 0 0N N  , then  2 10 ______________N 

(answer should an integer)

52. The Laurent expansion of    1

zzef z
z




 about z = 1 is

(a)      22 1 11 1 1 ......
1 2 6

e z z
z

 
       

(b)      22 3 22 1 1 ......
1 2 3

e z z
z

 
       

(c)      21 1 11 1 1 ......
1 2 6

e z z
z

 
       

(d)      21 3 22 1 1 ......
1 2 6

e z z
z

 
       
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53. The Hamiltonian of a system is given by
2

21 2
2 2

xpH kx x
m

  

If the phase space trajectory of the particle is an ellipse of eccentricity, 
3

2
e   and m = 1, then the angular

frequency of small oscillations about stable equilibrium point is _______________(upto two decimal places)

54. Consider two inertial frames  and 'S S  with spacetime coordinates , , ,x y z t  and ', ', ', 'x y z t  respec-
tively. Frame 'S  moves along the x-axis with speed v relative to S frame. The origins coincide at

' 0t t  .  An event occurs in S at x = 9×108 m and in  'S  at 8' 3 10 , ' 1x m t s   . The value of v
is ___________×108 m/s. (Upto one decimal place).

55. Consider a point particle moving in one dimension whose Lagrangian is given by

21
2

L xx x   .

If at t = 0, the particle is at position 0x x , 0 0x   and 0 0, 0x v v  , then the plot of x vs t is

(a) 

x

t

 (b) 

x

t

 (c) 

x

t

(d) 

x

t

56. Assume that a star has uniform density. The gravitational pressure P is related to volume V as
(a) 4/3V  (b) 1/3V  (c) 2/3V  (d) 1/3V

57. Consider the spring-and-mass arrangement below with no mass the spring has a rest length x0 . Now, a mass
m is introduced as shown in figure. Which curve in the gray box best represents the variation in total energy of
this system?

k

x0

k

x m

1 2
3

4

x x– 0

(a) curve number-1 (b) curve number-2 (c) curve number-3 (d) curve number-4

58. Assume that famous scientist R. Feynman made a painting of purely carbon content. If weight of painting
decreases by half when he visited it after 45 years of gap. The approximate age that the painting will survive
(a) 65 years (b) 50 years (c) 200 years (d) 90 years

59. Consider the high energy decay process

I. 0p n     II. 0    III. n p   
Then,
(a) Process-I is allowed through strong, but process-II is allowed through EM decay.
(b) Process-I and process-III are allowed.
(c) Process-II and process-III are allowed.
(d) Both the process-I and process-II are allowed through strong interaction.
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60. A clipper circuit is shown below

Vi

D

5V

+

–

 V0

1k

Assuming forward voltage drop of the diodes to be 0.7 V, the input-output transfer characteristics of the circuit
is

(a)

V0

4.3

4.3 Vi

(b)

V0

4.3

10

4.3  10 Vi

(c)

V0

–0.7

5.7

–0.7 5.7 Vi

(d)

V0

–0.7

10

–5.7  10 Vi

61. In the circuit shown below if 50  , the power dissipated in the transistor is

– 9 V

+ 9 V

50 k
4.7 k

0.5 mA

(a) 3.87 mW (b) 10.46 mW (c) 7.49 mW (d) 18.74 mW

62. All the logic gates in the circuit shown below have finite propagation delay. The circuit can be used as a clock
generator, if

X

Y

(a) 0X  (b) 1X  (c) 0 or 1X  (d) X Y

63. All the logic gates in the circuit shown below have finite propagation delay. The circuit can be used as a clock
generator, if

X

Y

(a) 0X  (b) 1X  (c) 0 or 1X  (d) X Y
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64. Fe(iron) exhibits bcc structure at room temperature. Which of the following reflection would be absent in XRD
pattern of Fe at room temperature?
(a) (220) (b) (112) (c) (012) (d) (211)

65. Consider the interface z = 0 between two dielectrics. The electric field in the region 0z  and region 0z  are

1
ˆˆ ˆ5 2 3  


E i j k  and 2

ˆˆ ˆ5 2 4  

E i j k  respectively. If the 1k  and 2k  are dielectric in region 1 and region

2, then the value of 2 1k k  is ________.

[Specify your answer upto two digits after the decimal point]

**********
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Space for rough work



13TARGET GATE-2019                                                PHYSICS-PH

North Delhi : 33-35,  Mall Road, G.T.B. Nagar (Opp.  Metro Gate No.  3), Delhi-09, Ph: 011-27653355, 27654455

South Delhi : 28-A/11,  Jia Sarai, Near-IIT Metro Station, New Delhi-16, Ph : 011-26851008, 26861009

PHYSICS-PH

GATE TEST SERIES-D
FULL LENGTH TEST SERIES-2

ANSWER KEY

1. (d) 2. (b) 3. (a) 4. (b) 5. (c)
6. (a) 7. (b) 8. (b) 9. (b) 10. (a)

11. (0.4 to 0.6) 12. (3 to 3) 13. (a) 14. (d)
15. (c) 16. (6.40 to 6.48) 17. (a) 18. (d)
19. (–0.75 to –0.60) 20. (3 to 3)  21.(b) 22. (18 to 18)
23. (c) 24. (d) 25. (d) 26. (8 to 8)
27. (0.993 to 0.998) 28. (b) 29. (b) 30. (a)
31. () 32. () 33. () 34. ()
35. (c) 36. (d) 37. (0.29 to 0.33) 38. (c)
39. (0.48 to 0.52) 40. (0.40 to 0.44) 41. (c) 42. (b)
43. (a) 44. (c) 45. (1.3 to 1.5) 46. (26.5 to 27.5)
47. (9485.13 to 9485.18) 48. (119.60 to 119.65) 49. (d) 50. (c)
51. (9 to 10) 52. (d) 53. (0.69 to 0.73) 54. (2.23 to 2.25)
55. (d) 56. (a) 57. (c) 58. (a)
59. (a) 60. () 61. () 62. ()
63. () 64. (c) 65. (0.70 to 0.80)
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