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IMPORTANT INSTRUCTIONS

) The question paper is in the form of Test-Booklet containing 70 (Seventy) questions. Each 
question carries four answers marked (A), (B), (C) and (D), out of which only one is correct. 

(i) On receipt of the Test-Booklet (Question Paper), the candidate should immediately check it and 
ensure that it contains all the pages, i.e., 70 questions. Discrepancy, if any, should be reported 

by the candidate to the invigilator within 10 minutes of receiving the Test-Booklet. 

ii) The separate Answer-Sheet is inside the booklet. On this sheet there are 70 rows of four circles 
each. One row pertains to one question. 

(iv) The candidate should write his roll number at the places provided on the cover page of the Test- 
Booklet and on the Answer-Sheet and NOWHERE ELSE. 

(v) No second Test-Booklet and Answer-Sheet will be given to. a candidate. The candidates are 
advised to be careful in handling it and writing the answer on the Answer-Sheet. 

(vi) For every correct answer of the question One (1) mark will be awarded. For every unattempted 
question, Zero (0) mark shall be awarded. There is no Negative Marking. 

(vii) Marking shall be done only on the basis of answers responded on the Answer-Sheet. 

(vii) To mark the answer on the Answer-Sheet, candidate should darken the appropriate circle in the 
row of each question with Blue or Black pen. 

(ix) For each question only one circle should be darkened as a mark of the answer adopted by the 
candidate. If more than one circle for the question are found darkened or with one black circle 

any other circle carries any mark, the question will be treated as not attempted. 

(x) The candidates should not remove any paper from the Test-Booklet. Attempting to remove any 

paper shall be liable to be punished for use of unfair means. 

(xi) Rough work may be done on the sheet(s) at the end. 
(xii) Mobile telephones (even on Switch-of mode) and such other electronic devices are not allowed 

inside the examination hall. 

(xii) No candidate shall be permitted to leave the examination hall before the expiry of the time. 

DO NOT OPEN THIS QUESTION BOOKLET UNTIL ASKED TO DO SO. 
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PART-A 
GENERAL KNOWLEDGE AND ANALYTICAL SKILLS 

1. Bedlam Harmony::Qualm: ? 5. The capital of Yemen / is situating / 2190 

meters above / the sea level. (A) Jovial 

(A) The capital of Yemen (B) Arrogant 

(B) is situating (C) Calm 

(C) 2190 meters above (D) Close 

(D) the sea level 

Which one of the following has been the 2. 

6. Dead Sea is located between which two largest producer of copper? 

countries? (A) China 

(A) Jordan and Sudan B) Uruguay 

(B) Jordan and Israel (C) Brazil 

(C) Turkey and UAE D) Chile 

(D) UAE and Egypt 

Which one becomes the first carrier in India 3. 

7. Panini was.. to test a SG network? 

(A) a Greek philosopher (A) Jio 

(B) an Indian astronomer and famous (B) Airtel 
mathematician 

C)Vodafone 
(C) a Sanskrit grammarian of Vedic times 

(D) Idea (D) A great poet of ancient times. 

BEGK ADFJ: PSVY : ? 8. ASEAN is headquartered at 4. 

(A) ROUJX (A) Male 

(B) ORUX (B) Kathmandu

(C) LQUT C) Jakarta 

(D) LOQT (D) Kuala Lumpur 
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9. The first Woman External Affair Minister 13. Statement: Beware of dogs, our dogs do 
9. 

of India was: not bark, but they are trained to distinguish 

(A) Sushma Swaraj 
between genuine guests and intruders. 

(B) Jayalalitha Assumptions: 

(C) Pratibha Patil 
. Barking dogs bite rarely. 

II. Our dogs could be dangerous for 
(D) Indira Gandhi 

intruders. 

(A) Only assumption I is implicit 

10. What do the Olympic rings represent? (B) Only assumption II is implicit 

(A) Africa and Americas 
C) Either I or II is implicit 

(B) Asia and Europe 
(D) Neither I nor II is implicit 

(C) Oceania 

(D) All of the above 
14. Eight friends A, B, C, D, E, F, G and H are 

sitting in circular arrangements. E is fourth 

11. Count the number of triangles and squares to the right of B. A is to the third right of 

in the given figure. E. D is between A and F. C is fourth to the 

left of A. H is between G and C. 

XXX Cis sitting between? 

(A) 28 triangles, 3 squares (A) AF 

(B) 24 triangles, 5 squares (B) HE 

(C) 28 triangles, 5 squares 
(C) BD 

(D) 24 triangles, 3 squares (D) GB 

12. Captious Encouraging: : Exceptional: ? 15. Colossal Enormous: Veto: ? 
(A) Premature 

(A) Aid 
(B) Standard 

(B) Closing 
C) Exhausted 

(C) Reject 
(D) Strange D) Gang 
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19. Statement: Large number of people has 
16. Catherine walks 4 miles in the direction of 

west then he tums to his right and walks become critically ill after consuming 

further 3 miles, how far is he exactly from spurious liquor from a local shop. 

the starting point (in miles) ? 
Courses of Action: 

(A) 6 
I. The Government should immediately 

close down all the shops selling liquor B) 7 

(C)5 till the stocks are tested for presence 

of toxicity. 
D)8 

I. The owner of the liquor shop should 

be asked to leave the town and open 
17. Eight friends A, B, C. D, E, F, G and H are 

a shop elsewhere. 

sitting in circular arrangements. E is fourth 
III. The owner of the liquor shop should 

to the right of B. A is to the third right of 
immediately be arrested and tried for 

criminal negligence. 
E. D is between A and F. C is fourth to the 

left of A. H is between G and C. 
(A) Only I and II follow 

Who is seated immediately next to A? 

(A) G (B) Only II and III follow 

(B) H (C) Only IlI follows 

(C) C (D) Only I and III follow 

(D) B 

20. Find the letter in the 8th position when the 
18. A, B, C, D, E, and F are sitting around a 

alphabets are written in alphabetical order 
circular table facing the center. D is between 

from the right 
C and F; B is to the left of A; B is diagonally 

opposite to D; and E is between C and B. (A) P 

How many people are seated between E 
(B) Q 

and A if counted clockwise? 

C) S 
(A) 1 

(B) 2 (D) O 

(C) 4 

(D) 3 

Physics 5 IP.T.O. 



PART-B 

PHYSICS 

21. If an object approaches the speed of light, 24. Identify the statement depicted in above 

what will be change in value of mass? figure 

(A) Zero RESERVOIR TRESERVOIRTRESERvOR 

(B) Double W-R 

(C) Remains Same RESERVOIR RESERVOIR RESERVOJR 

(D) Infinite YES YES 
NO! 

(A) Kelvin Planck Statement 

22. System that has four coordinates, x, y, z, 
(B) Clausius Statement 

and t is referred to as which frame of C) Carnot Statement 

reference? (D) None of the above 

(A) Inertial frame of reference 

(B) Non-inertial frame of reference 25. For maximum efficiency, the heat engine 

should be 
(C) Space-time reference 

(A) Non dissipative 
(D) Four-dimensional plane 

(B) Dissipative 

C) Reversible 
23. A beam of pions has velocity of v = 0.6 c. 

(D) Ireversible 
It has a half-life of 1.8 10-5 s. Estimate the 

time taken by pions to decay to half of their 

26. Write relation for enthalpy for isobaric initial number? 

process? 
(A) 2.25*10- s 

(A) dH=O 
(B) 2.25*10 s 

(B) dH=Pdv 
(C) 0.25*10* s C) dH=Tds 

D) 0.25*10 s D) dH=-PdV-VdP 
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What is temperature of inversion for a 30. A gas of non-relativistic classical particles 
in 1-dimension is subjected to a potential 

27. 

real gas? 

(x) = alr, where a is a constant. (A) T, = 2b/Ra 

The single particle canonical partition (B) T = 2a/Rb 

function is 
(C) T 2R/ba 

(A) 2a (D) T, 2 

I mKT 
(B) hV 2 

28. In a gas the relative magnitudes of the most 

1m(KRTY C) 2n probable speed (v,), the average speed (Vav 
and root mean square speed (V ms Of the 

(D) Ta D) (K,T3/2 molecule are 

(A) Vmsavg 

(8) msVavgV 31. Consider a system consisting of eight non- 

interacting distinguishable particles, with C) avg msp 
each particle restricted to the values E = 0, 

Eo 2Eg 3Ep 4E - -

-. Let the total 

energy of the system be 10Eg What are 

(D) V, Vavgrms 

the total numbers of possible microstates 
29. Which of the following decay is 

for the given microstate? 
forbidden? 

(A) 108 
(A) e+y + 

108 
(B) 8! (B) T4+V 

17! C) e +v 
(C) 10!7! 

(D) T e+e"+e 
(D) 10C 
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32. Consider a system of N particles (non- 35. For a two level system, the first excited state 

interacting) with internal energy E and of a particle is 1.5 eV above the ground 
occupying a volume . Suppose the energy,

number of particles and volume of the system 
state. The ground state is doubly degenerate 

while the first excited state has a four-fold 
are changed such new values are AE, AN 

and AV, respectively. The initial entropy gets degeneracy. If the system is heated to a 

transformed to temperature of 7000 K, what fraction of 

particles are in the excited state? 
S (A) 

(A) 0.143 
(B) S 

(C) s (B) 0.083 

(D) As (C) 0.167 

(D) 0.333 
33. 10 miligram of a radioactive material of 

half-life period two year are kept in store 
for four years. Calculate its disintegration 
constant? 36. Consider an isolated system of 5N >>1| 
(A) 0.346 yr-l distinct particles, each of which can be in 

(B) 1.386 yrl one of two states with energies 0 and e. 

(C) 0.173 yr-l respectively. If E and T denote the total 
D) 2.772 yrl energy and temperature of the systemn, 

respectively. Identify the correct statement. 
34. Let vVy V, denote the x, y, and z 

components of the velocity of an ideal gas 

particle. If the gas is at absolute temperature 

T, to what power of T is the average of 

(A) T is negative for 0< E < 5NE 

(B) T is positive for 0< E < 5NE 

product vvproportional to? 
(C) Tis negative for 0< ¬ < 5NEN and 

(A) T2 
T is positive for 5N E/2 < ¬ <SNE 

(B) T3 
1 

C) T2 
(D) T is positive for 0< E < 5NeN and 

T is negative for 5N E/2<¬ < 5Ne D) T? 
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39. The Sun emits maximum radiation at 
37. A mixed 'Fermionic system consists of 

6000 A, while its surface is at 5500 K. The 5 numbers of red fermions and 8 number of 
Earth's average temperature is 290 K, the 
intensity of the black body radiation emitted 
by the Earth will peak at 

blue fermions. These fermions are to be 

distributed in 10 no. of boxes. Total numbers 
(A) 11380 um of distinct microstates are 

(B) 11.38 um 
(A) 0 (C) 113.8 mm 

(D) 11.38 mm 22! 
(B) 13!9! 

40. Given that the ionization energies of 
hyd ro gen (H) and lithium ("Li) are 

13.6 eV and 5.39 eV, respectively, the 
effective nuclear charge experienced by 
the valence electron of a SLi atom may be 
estimated in terms of the proton charge 

(C) 10C+10C 

(D) 1COC 

eas 38. Consider a system A consisting of N non- 
(A) 0.63 e 

interacting distinguishable particles 
(B) 1.26 e 

constrained to move on the two dimensional (C) 1.59e 
surface of a cylinder. Let, B be another D) 3.00 e 

system consisting of 2 N non-interacting 
41. Consider the high excited state of a 

hydrogen atom corresponding to the large 
values of the principal quantum number 
(n >>> 1). The wavelength A of a proton 
emitted due to an electron undergoing a 

distinguishable particles constrained to move 
inside a sphere of radius R. Let E and Eg 
be the intemal energies of system A and B, 

respectively. Then, transition between two such states with 
consecutive values of n (í.e. v,n+1 V 
is related to wavelength , of the K, line 
of hydrogen by 

(A) 

3 EA (B) EB (A) =Ag 
8 

EA1 C)E 3 (B) .3n 
8 

C)=nha 
(D) 

(D) 
n 
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42. The velocity of an electron in the ground 45. A Sommerfeld's model or atom, the orbits 

characterized by a particular principal 

quantum number n and different azimuthal 

quantum number ng=1, 2, 3 . n have 

state of hydrogen atom is vH. If vp be the 

velocity of an electron in the ground state 
of positronium, then 

(A) ","H 
(A) same energy 

(B) 2VH 

(B) energy in increasing order with n 
(C) =Va/2 

(D) v=2H (C) energy in decreasing order with n 

(D) no associated energy 
43. A sample of ordinary hydrogen (H) gas 

in a discharge tube was seen to emit the 
usual Balmer spectrum. On careful 
examination, however it was found that the 46. For an electron with the quantum number 

H, line in the spectrum was split into two 

fine lines, one an intense line at 656.28 nm 
I = 2, the possible values of j are 

and the other a faint line at 656.04 nm. 
(A) From this one can conclude that the gas 

sample has a small impurity of 

(B) (A) H 

B) H 

(C) He 
(D) H0 

44. If the Rydberg constant of an atom of finite 

nuclear mass is aH, where R is the 47. The two sodium D lines have wavelengths 
5890 and 5896 A. These arises due to 

Rydberg constant corresponding to an 
infinite nuclear mass, the ratio of the transition from 2S to electronic mass to nuclear mass of the 

P n (A) P3/2 and P 
atom is 

(A) (B) Pe and Pa2 
a-1 

(B) (C) D52 and D3/2 (C) 1-a 
(D) D2 and *Ds2 (D) 

a 
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48. If the exciting line in the Raman effect 52. The potential energy representing the 

experiment is 5460 A and the Stokes' line is 

at 5520 �, then the wavelength of the 

interaction between atoms is 

U coresponding anti-Stokes line is 
The equilibrium distance (r) between 

them is 
(A) 5400DÅ 

B) 5490 Å (A) 1.5 

(C) 5580A (B) 1 
(D) 5550 Å (C) 2 

(D)2 
The total number of terms arising due to 49. 
one 4p and one 4d electrons i.e., outer 53. Three infinitely long wires are placed equally 

apart from the circumference of a circle of 

radius a, perpendicular to its plane. Two 

wires carry current I each, in the same 

direction, while the third direction carries 

configuration of an atom is 4p 4d is 

(A) 6 

(B) 12 

(C)9 current 21 along the direction opposite to 

the other two wires. The magnitude of D) 3 

magnetic induction B at a distance r from 

50. If the energy (E), velocity (v) and force (F) the centre of the circle, for r > a, is 

be taken as fundamental quantities, then the (A) 0 

dimension of mass is given by (B) 24 
Ttr 

(A) Fy-2 
2Ho C) 

(B) bv-1 Ttr 

241d (C) Ev-2 (D) 
D) E2 

54. A low pass filter is fomed by a resistance 

R and a capacitance C. At the cut-off 
angular frequency we = (1/RC) the voltage 

gain and the phase of the output voltage 

relative to the input voltage respectively are 

51. The distance between the adjacent atomic 

Planes is C ac O 3 
is 0.3 nm. The smallest 

angle of Bragg scattering for 0.03 nm 

X-ray is 
(A) 1/2 and 45° 

(A) 2.9° 

(B) 1/2 and -45° 
(B) 1.5 

(C) 0.29 
(C) 1/2 and 90° 

D) 1/2 and -90° 
(D) 5.8° 
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Consider an extrinsic semiconductor th 

intrinsic 
concentration 

ot ni. IT H, and y, are 

the mobility of hole and electron 

55. A parallel beam of light of wavelength is 58. 

incident normally on a thin polymer film 

with air on both sides. If the film has a 

refractive index n > 1, then first-order bright then the minimum conductivity f 

fringes can be observed in reflection when semiconductor is 

the thickness of the film is 

(A) /4n (A) n,e V( 4, Pa) 

(B) N2n (B) n,e V4,/4,) 
C) 3/4n C) n,e v P,/P) 
D) Wn 

(D) 2n,e V(4, H) 

56. A pure Si sample at 300 K with intrinsic 

carrier concentration of 1.5 x 1016/m3 is 59. An ideal op-amp powered by +15V to 

doped with phosphorous. The equilibrium -15V dual supplies is connected with equal 

hole concentration and electron mobility 
is 2.25 x 10/m3 and 1350 cm?/Vs 

resistors R. The non-inverting input is 

connected to a DC voltage of +10V. The 
respectively. Then the position of Fermi-level 

relative to the intrinsic level at 300 K is voltage at verting input will be 

(A) 3 eVV (A) +5 V 

(B) 0.1 eV (B) +7.5v 

(C) 0.4 eV 
C) +10 V 

D) 0.5 Ev 

(D) +20V 

57. In a double-slit interference arrangement 

one of the slits is covered by a thin mica 60. In a Fresnel's biprism experiment, the fring sheet whose refractive index is 1.58. The 
width observed is 0.087 mm. What will the slit separation is 0.1 cm and the distance 

fringe width become if the slit to biprism between sits and screen is 50cm. Due to 

the introduction of the mica sheet the central distance is reduced to 3/4th of the original 
fringes get shifted by 0.2 cm. The thickness distance 
of the mica sheet is 

(A) 0.065 mm 
(A) 6.9 x 104 cm 

(B) 0.0065 mm (B) 6.9 x 10 cm 

C) 6.9 x 10 cm (C) 0.068 mm 
D) 6.9 x 10-5 cm (D) 0.65 mm 
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61. When a thin glass plate ( = 1.5) is 64. The directional derivative of the scalar 

introduced in one of the arms of Michelson function f (x, y, z) = xyz in the direction of 

the outer normal to the surface z=xy at the 
interferometer using light of wavelength 
5890 Å. There is a shift of 10 fringes. The 

point (3, 1, 3) will be 

(A) 27/N11 
thickness of the plate will be 

(B) 8/W11 
(A) 15 um C) 16/11 

(D) 19/N11 (B) 6 um 

(C) 25 Hm 

65. Using divergence theorem, the value of 
(D) 0.6 um 

surface integral will be 

Jzdydz + zxdz dr + xydy do) 62. A beam of light travelling in water strikesa 

glass plate which is also immersed in water. where S + y2 + z? = 4 

When the angle of incidence is 51°, the (A) xz 

reflected beam is found to be plane (B) 0 

(C) 1 
polarized. Then refractive index of glass 

D) Z 
will be 

(A) 1.6 A force field F is said to be conservative if 66. 
(B) 2.8 (A) Grad F = 0 

(C) 3.2 (B) Curl F = 0 

(C) Div F = 0 
(D) 4.8 

(D) Curl (grad F) = 0 

63. The position vector of a particle at time t is 67. Evaluate 
R cos (t - 1) i + sinh (t - 1) j + ark. 

4y dr +2: dy +6y dz 
If at = 1, the acceleration of the particle be 

where c is the curve of intersection of perpendicular to its position vector, then a 

+y2 + z2 = 6z and z = x + 3 by using 
is equal to 

Stokes' theorem 
(A) 0 

(A) 42 

v2 (B) 1 (B) 
(C) 1/2 (C) 32 

D) 1N2 (D) 0 
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68. In a fixed bias circuit of silicon transistor 
with Vee 10 V, Rp = 2.5 MQ, R, = 15 kd 
and B 90 then the base current will be 
(A) 3.7 uA 

(B) 0.37 uA 
(C) 37 A 

(D) 0.037 HA 

69. Which of the following Maxwell's equations implies the absence of magnetic monopoles? 
(A) V.E=T 

(B) V.B =0 

(C)VxE=B 

(D) VxB= 
c2 tH 

70. Electric intensity at a point varies as r for 
(A) a point charge 
(B) spherically symmetric charge 

distribution 

(C) a plane infinite charge sheet 
(D) a line charge of infinite length 
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