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Answer all the questions. Each question has the same weightage.

Read the following instructions carefully before you start answering.

INSTRUCTIONS

The question Booklet is printed in four Series e.g. (A), (B), (C) and (D). The candidate has to indicate
the Series of the question booklet in the space provided in the OMR Answer Sheet . For example, if
the candidate gets Series (A) booklet, he / she has to indicate on the front side of the OMR Answer Sheet
with Black ink ball point pen only as indicated below:

c@c@
There are 50 questions inside this question booklet. lmmediately after you have been instructed to open
this question booklet, ensure that any page / question is not missing / not printed / torn /repeated. In case
you find any defect anywhere in the question booklet, immediately get it replaced bythe Invigilator.

Each question carries 4 marks. 1(one) mark will be deducted for each wrong answer(negative marking).

Write your Form No and put signature in the space provided.

Before answering, write down the necessary information on the OMRAnswer Sheet as peryourApplication
Form and Admit Card in the specific space provided.

With each question you will find 4 possible answers marked by the letters A, B, C & D. Read each question
carefully and find out which answer, according to you, is correct / most appropriate / best. Indicate your
answer by darkening the appropriate circle completely in the OMR Answer Sheet corresponding to the
question. For marking answers, use black ink ball pen only. lf 'B'is the conect answer in a case, mark as
below:

@o@@
Do not fold or make any stray marks on the OMR Answer Sheet.

You can use the blank space of the last page for rough work. Do not tear it off from the Question Booklet.

After the examination has been over, you must submit OMR Answer Sheet to the Invigilator.

OMR Answer Sheet is designed for computer evaluation. lf you do not follow the instructions given above
and shown in the OMR Answer Sheet, it may make evaluation by computer difficult. Any resultant loss to
the candidate on the above account shall be of the candidate only.

No candidate shall be allowed to use Mobile phone Log tables or Calculator of any description in the
examination hall/ room
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1. Consider a particle of mass m following a trajectory given by x: x0 cos ort and y: y0 cos {D2t, where xo,

Yo, or and cr)2 are constants of appropriate dimension. The force on the particle is
(A) Central only if ro1 and rrrz

(C) Always central

(A)l-a

(B) Central only if xo : yo and (Dr = o)2

(D) Central only if xe: },o and or*oz

2. The minimum number of flip-flops required for a synchronous decade counter is-
(A) I (B) 2 (c) 4 (D) l0

3. The purpose of the clock input to a flip-flop is to
(A) Clear the device
(B) Set the device
(C) Always cause the output to change state
(D) Cause the output to assume a state dependent on the controlling (S-R, J-K, D) '{.

4. -- r/ .\ , l2abxg-o2r2-62121Thetravellingpu|seisgivenbyf(x,t)=A,,p|TJ,whereA,4,bandcarepositive
constants of appropriate dimensions. The speed of the pulse is

@+ rc\b:'d @*
5. A cyclotron having segments of radius 0.4m is adjusted for accelerating hydrogen nuclei. The polarity is

reversed3 x l0Ttimesasecond.Massofaprotonis= 1.67 x 10-2Tkg.Theenerryofthepaniclesin
the issuing beam is
(A) 700 MeV (B) I0 MeV (C\ 1000 MeV (D) 1000 KeZ

6. A zener diode works on the principle of
(A) tunneling of charge carriers across the junction
(B) thermionic emission
(C) diffusion of charge carriers across the junction
(D) hopping of charge carriers across the junction

7. A lightly doped harmonic oscillator loses energy at the rate of \o/o per minute. The decrease in amplitude
of the oscillator per minute will be closest to
(A) 7o/o (B) 0.s% (C) 2o/o (D) 1.s%

(D) Both CC

(D) None of the above

8. The darlington pair consists of the following two stages
(A) CE,CC (B) CE,CB (C) Both CE

9. First Brillouin Zone of fcc lattice is
(A) Octahedron (B) Rhomodecahedron (C) Hexagon

10. The ratio of diffusion constant for hole (Do) to the mobility (pp) of hole is proportional to
(A) Temperature T
(c) l/r

(B) T,
(D) Independent of Temperature
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11. The following amplifier circuit uses a BJT with I : 50 and Ver : 0.7 Volt. The base current Is and the
collector voltage Vc are respectively
(A) 43 pA and I1.4 Volts
(B) 45 pA and 1l Volts
(C) 40 pA and 16 Volts
(D) 50 pA and l0 Volts

12' Th" value of .,,/I + ..l-i,where ; - .f1 , 1,

<)t>,/z(A) 0

13.Find the direct band gap semiconductor out of the following semiconductors :

(A) si (B) Ge (C) CdTe

(");

l9.Isothermal compressibility of n moles of ideal gas is

(A);

(A) Normal active mode
(C) Cut-off mode

(D) -.tr

(D) PbS

(D) C"r u T3

(D) o.es%

(D) -;

14. Electronic Specific Heat C"r for electron gas is proportional to temperature as

(A)CaoT (B) C"r a Tr/2 (C) Ca o T3l2

15. At room temperature, the speed of sound in air is 340 mls. An organ pipe with both ends open has a length
L: 29 cm. An extra hole is created at the positi onL/2. The lowest frequency of sound produced is
(A)293 Hz (B) 586 Hz (C) rr72Hz (D)2344H2

16. The trace of a 2 x 2 matrix is 4 and its determinant is 8. If one of the eigenvalue is 2(L + i), the other
eigenvalue is
(A) 2(1- r) (B) 2(1+ r) (c) (1 + 2i) (D) (1- 2i)

17. Calculate the kinetic energy of the muon emitted in the decay of a pion at rest assuming ffin =
139.58 MeV andflu = 105.66 MeV,the kinetic energy of the emitted muon is
(A) 1.2 MeV (B)3.0 MeV (C) 4.2 MeV (D) 5.3 MeV

18. Estimate the percent of electron excited about the Fermi level at room temperature for Na [Er : 3.1 ev for
Nal
(A) 0.31% (B) 0.s4%

(B);

(c) 0.81%

(c) -1P

(B) Saturation mode
(D) Reverse active mode

20.To penetrate the Coulomb barrier of a light nucleus, a proton must have a minimum energy of the order of
(A) 1. GeV (B) | MeV (C) 7 kev (D) 7 eV

21-lf for a silicon npn transistor, the base-to-emitter voltage (Ver) is 0.7 V and collector-to-base voltage
(Vca) is 0.2V, then the transistor is operating in the

22- Achain of mass M and lengtlr L is suspended vertically with its lower end touching a weighing scale. The
chain is released and falls freely onto the scale. Neglecting the size of the individual links. r.vhat is the
readins of the scale rvhen a lensth x of the chain has fallen'?
(A) Mgx/L (t)) IMgVL (C) 3Mgx/L (D) -lNlgr/l
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23'Since l?rstandllel arc "mirror nuclei", their ground states are identical except for charge. If their mass

difference is 6 MeV, their radius (neglecting the proton-neutron mass difference) is
(A)t.2 fm (B)2.s fm (C)3.8 fm Q) a.6 fm

24. The Mod number of the asynchronous counter shown in the figure:

(A)24 (B) 48 (c\2s (D) 36

25. The chemical potential of an ideal Bose gas at any temperature is

26. A full adder can be implemented with half adders and OR gates. A 4-bit parallel full adder without any
initial cany requires-

(A) Necessarily negatrve
(C) Necessarily positive

(A) 8 Half adders, 4 OR gates
(C) 7 Half adders, 4 OR gates

32. The electric field of a light wave is given by
r / 7Trr

E : Eo [i sin(art - kr) * i sin (rt - ut - il]
The polarisation state of the r.vave is
(A) Left handed circular
(C) Left handed elliptical

(B) Either zero or negative
(D) Either zero or positive

(B) 8 Half adders, 3 OR gates
(D) 7 Half adders, 3 OR gates

(B) Right handed circular
(D) Right handed elliptical

:ngth
27.The digital multiplexer is basically a combinational logic circuit to perform the operation

(A) AND-AND (B) OR-OR (c) AND-OR (D) OR-AND

28. The ratio between the Youns's modulus and Bulk modulus of a bodv is 512. The value of Poission's ratro

(A) 0.2s (B) 0.s0 (c) 0.7s (D) None of these

29. A satellite moves around the earth in a circular orbit of radius R centered at the earth. A second satellite
moves in an elliptical orbit of major axis 8R, with the earlh at one foci. If the former takes I day to
complete a revolution, the later would take
(A) 22-6 days (B) 8 days (C) 3 hours (D) 1.1 hours

30. The following Boolean expression
Y=A.B.E.D+ A.B.E'D+ A'B.C.D+ A'B.C.D+ A.B.C.D+ A.B.C'D

can be simplified as

(A)A.B.C +A.D (B)A.B.C +A.D (C)A.B.C +A .D (D)/.8.C +A .D

31. The slope of ac load line is _ that of dc load line
(A) Same as (B) More than (C) Less than (D) None of the above

33' Let N un, Nnt and lVpp denote the number of ways in which two particles can be distributed in two energy
states according ttl M-8, B-E, and F-D statistics respectively. Then Nus , NaE , Nro is
(A)4:3:1 (B)4:2:3 (C)4:3:3 (D) 4 :3 :2

(D) Norre of the above

34.-[he rvidth of tlrc cnergy gap of a sr,rperconductor is maxirntun at
(A) 0K (B) Transiti()lr teurpefature (C) Room ternperature



36. With a lMHz clock frequency, eight bits can be parallel entered into a shift register-

35. At Neel temperature
(A) Permeability is maximum
(C) Suceptibility is minimum

(A) Get maximum efficiency
(C) Reduce collector dissipation
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(B) Permeability is minimum
(D) Suceptibility is maximum

(B) In the propagation delay time of 8 flip-flops
(D) In the propagation delay time of I flip-flop

1\
r)is
o/

(A) In 8 ps
(C) In I ps

37. /0
The inverse of the matri* ,q = | 0\r

1

0
0

_I(A).4 - 1 (B) A2 (c)t-A2 (D)I-A -.r.

Where I is the identity matrix.

38. As the temperature is increased, the voltage across a diode carrying a constant current
(A) Decreases.
(B) Increases
(C) Remains same
(D) May increase or decrease depending upon the doping levels in the junction

39.If the dimension of mass, length, time and charge are M, L, T and C respectively, the dimension of the
magnetic induction field 'B' is
(A) MI-z1t 6-r (B) M T'r C-r (c) L2T-r C (D) LT-'

40- The muon has mass 105 Mev f c2 and mean life 2.21ts in its rest frame. The mean distance traversed by a
muon of energy 315 Meu before decaying is approximately
(A)3x10skm (B)22 cm (C) 6.6 pm

41.Number of atoms per unit cellin Base centred cubic crystal is
(A) I (B) 2 (c) 4

(D) 1.86 km

(D) 8

42.For a given dielectric, the electronic polarizability
(A) Increases with temperature
(B) Decreases with temperature
(C) May increase or decrease with temperature
(D) Is not affected by temperature

43.Calculate the activity of K4o in 100 kg man assuming that 0.35% of the body weight is potassium. The
natural abundance of Kaois 0.0!2o/o, its half-life is 1.31 x l|eyears.
(A) 0.28 ttci (B) 0.761tCi (C) 0.32 ttci (D)none

44.In a full wave rectifier using two ideal diodes, Vocand V. are the d.c. and peak values of the voltage
respectively across a resistive load. The approximate relationship of Va" and peak inverse voltage (PIV) for
this rectifier is,
(A) Va": Y^ln, PIV: V.
(C) Va": 2Y,nln, PIV : 2V,n

45. Class AB operation is often used in power amplifiers in order to

46. Given two coupled inductance Lr & Lu. their mutual inductance M satisfies
(A) M: (Lr2*Lrr;'. (B) M > (Lt +L)12 (C) M < (LrLz)%

(B) Va" = 2Y 
^ln . 

PIV : V.
(D) Va" =Y^ln, PIV:2V.

(B) Remove even harmonrcs
(D) Overcome cross over distortion

(D) M > (LrLz)''!
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47. In the voltage regulator shown in the given figure, the load current can vary from l00mA to 500mA.
Assuming that the Zener diode is ideal (i.e. Zener knee current is negligibly small and Zener resistance

zero in the breakdown region), the value of R should be-

(A) 6 o (B) 60 o (C) l2o (D)244

48. For a l2-bitA/D converter the range of input signal is 0 to +10 volt. The voltage corresponding i,i t LSn
will be-
(A) 0 (B) 0.0012 v (c) 0.0024 v (D) 0.833 v

0*0), a simple pendulum oscillates harmonicalty. For larger

IS

49. For small angular displacemeni (i.e., sin
displacement, the motion
(A) Becomes a periodic
(C) Remains periodic with a higher period

50. Effective mass of the electron means
(A) Mass of the electron in a molecule
(C) Mass of the electron in solid

(B) Remains periodic with the same period
(D) Remains periodic with a lower period

(B) Mass of the electron in vacuum
(D) Mass of the electron in an atom

r) for


