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PHYSICAL SCIENCE
| Paper II
Time Allowed : 1% Hours] | [Maximum Marks : 100

Note :— This papér contains fifty (50) multiple choice questions. Each question carries
' two (2) marks. Attempt All of them.

B An electromagnetic wave is represented by : .

S -

E = E; sin(of — 3y + 42) volts/m

The unit vector along the direction of propagation of the wave is :

— - e —
3] -4k -3j+4k
(A) 5 (B) 5
— —3 . —
(C) -3j5+4k D). ¢
2. In a straight edge diffraction patfern the maximum intensity is observed at

a distance of 1.5 mm from the edge of the geometrical shadow. If the distance
between the screen and the straight edge is 500 c¢cm, the wavelength of light

s

(A) ~5x 10 em - (B) ~ 6.x 107° em
" (C) ~6x 105 em D) ~3x 107 cm
3. Given p is pressure, p is density of an ideal gas and Cp is specific heat at

constant pressure. Under adiabatic approximation the first law of thermody-

namics reduces to the following form :

(A) CpdT = pdp (B) CP - p =dpl/dT

(C) pCp = dT/dp (D) va= dplp
T.B.C. : 46/13/ET 2
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E = Eo sin(wt — 3y + 42) Free/H.

@ﬁaﬁaﬁmw%na@mmaﬁﬁm%mummw%?

57 ik 3] +4k
(A) : (B) =
(C) -3 +4Fk o i

g @?ﬁaf@a}ﬁaﬁhqﬁmﬁ,mm%f@@wmmﬁ@w
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(A =~ @ X 104 em (B) ~ 6 x 10°® em
(C) ~ 6 x 10 cm (D) ~ 3 x 10° cm

8. pm,pmﬁvmmaﬂtcpﬁmmmﬁﬁmmﬁmﬁ%um
mﬁmmmumwmmmﬁmm%?

(A) CpdT = pdp (B) Cp - p = dp/dT

(C) pCp = dT/dp D) Cp = dp/p

TRC. : 46/13/ET 3 - P.T.O.



4. As a result of an elastic collision between two non-relativistic particles of equal

mass, the scattering angle is :

(A) 45° ‘ (B) 90°
(C) 180° - (D) 0°
5. The differential scattering cross-section for the scattering of a particle by a

rigid elastic sphere of radius ‘@’ is :

2
(A) ma? ®) -
a? a2
(C) o5 (D) o
6. In a laboratory frame two bodies with masses 2 kg and 1 kg are moving in

x-y plane with initial velocities 6 —; m/s and —67 m/s, respectively. After elastic
collision the velocity of 1 kg body is (67 B 47) m/s. The final velocity of
body of mass 2 kg is :
- —»
(A) -2 B) 2j
— - - -
(C) 6i —4 D) 6i -4y

T.B.C. : 46/13/ET 4



4. U TR & O SFNfaEE HU & d" YRy FR % qRumesy fead @@

Hor =1 B ?
(A) 45° ? (B) 90°
(C) 180° D) 0°

5. _m‘a’mmemm@m¢w¢mmm

TRy Uf=R ¥ 2

A) ma (B) ’%
a? a’
(C) o (D) Y

6. @mmﬁzmﬂm1mwaa@m:e7m@m
6 WA B AnfivE A Y xy T@ W TER | TEARY T F OIER
lﬁ»—vﬁﬂmﬂmﬁaﬁwﬂﬂ(ﬁ+47]ﬁ./ﬁ.%lzmwa@a@

w1 Hf=q o = ;M ?
A) -2 B) 2

— — — —
(C) 61 — 4 D) -6i —4j

T.B.C. : 46/13/ET 5 P.T.O.



T The phase velocity of a wave in a medium is given by :

where g is a constant and % is the wave number. The group velocity Vg
18 @

@A) v, /Vk B) v,k

p
(€) v,/2 , D) v,k

’ 8. A blackbody radiates at 127°C. The wavelength at which maximum power

is radiated is :

(A) ~ 9.6 um (B) ~ 4.82 ym
(C) ~ 7.24 um (D) ~ 0.52 um
9. In a double slit experiment interference patterns are obtained with light

beams of red, green, violet and blue colors. Which light gives the widest

interference pattern ?
(A) Red (B) Blue

(C) Violet (D) Green

T.B.C. : 46/13/ET 6



7. UH HiEHH H UH 901 & wl I

= 18
Up = 3

§ e s ¢ ol g R ¥ 3R koW dem ¥ wmfew amowm ¥ 2

(A) vp/\/l; (B) Up\/z
(C) v,/2 D) v, gk

8. TH Wl T 127°C W fafwla Ot ¥ | aw airied, forg W s ot et

Bl %, T ?
(A) ~ 9.6 um (B) ~ 4.82 um
(C) ~ 724 pm - (D) ~ 0.52 pum

9. U fte-fog wim #, @@, ), S ok AR O B www g9 @ W@y s

faes wra famar T | ST GEHNT SAfeeran Bera aTen st ey S 2
(A) wm= (B) ftem

(C) Tt (D) B

T.B.C. : 46/13/ET 7 P.T.0.



10. The rank of the matrix :

| 0 1 1 =1 |
is :
(A) 4 | (B) 3
(C) 2 = ‘ D) 1

1. The principle value of the arguments of the function 1 + /3 isl :
(A) n/6 (B) /3
(C) mn/4 (D) 3n/4

12. The first term in the Fourier series of the function :

fx) = % MN<X<T
is :
(A) sinx (B) 2sinx
(C) %sinx '(D)- %sinx

T.B.C. : 46/13/ET 8



10.

o 1 1 -1
& HH-TE F T ?
A) 4 ‘ (B) 3
©) 2 | | D) 1
11. %o 1 + i3 & Il &1 Jead A9H &1 & ?
(A) /6 - ®) w3
(C) mA4 - (D) 3m4
12.  weH
fix) =x M<X<T
& Bfa (FqR) it § weer we wm ¥ 2
(A) sinx (B) 2sinx
() %sinx (D) %si’nx
T.B.C. : 46/13/ET 9
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13.

14.

15.

16.

Two electrons leave a radioactive sample in opposite directions each having

a speed of 0.67 c¢; where c is the velocity of light. Their relative speed is :
(A) 134 ¢ ' (B) 0
(C) 092¢ (D) 0.81 ¢

In Hamiltonian formalism, the generalized coordinates q; and generalized

momenta p; are related as :

_oH _oH
® =3, ® %=3,
__9oH __9H
(C) api. M) %= api

A thermodynamic system in energy representation is characterized by
U(S, V, N) where N is the number of moles of a gas. The intensive parameter

K in this representation is given by :

() (%)
@) {aN S,V Ve AoV s N
B {5
e ) . | D TGN )y
Identify the correct Maxwell relation :
()~ (5) (o), (%)
A \av)s = \as ) B o), =~ \av),
2,2 3,3
© \op)s " "\as ) D {5t ), “\3P ),

I'B.C. : 46/13/ET 10



13. amﬁmmﬁﬁ'm'mwma@iwmﬁnﬁ
0.67 ¢ & | ITh ifers =mer g1 & )

(A) 1.34 ¢ (B) 0
(C) 0.92 ¢ (D) 0.81 ¢
14, %ﬁ@ﬁwwﬁ,mﬁé‘wﬁqiaﬂzmwmﬁwﬁw
T ? :
_oH _9H
(A) q; = api (B) ql. iz apl :
__OH __9oH
(C) 4 %, D) 4 =

@ &
B \aNJs.y (B \aV s i
® ®
© (35, , ® (3N
16. W& Head ey #1 qpEifiw
e -5 )
B v ) = "\3s), el ) M )
(QT.) =_(<LVJ (3_") =(is_)
© )~ a8 ), il 7 T

T.B.C. : 46/13/ET 11 . PTO.



17.

18.

19.

20.

The thermodynamic potential G is given by :
(A) U-TS B) U-TS -PV
(C) U-TS + PV M U+ TS -PV

For a gas consisting of N; moles having chemical potentials y;, the following

thermodynamic relation is correct :
(A) U=TS-PV-ZuN, - (B) U=TS-PV+Z N,
© U=TS+PV-XuN, (D U=TS+PV+ZpuN,

The Debye temperature of a solid is (v,, is the maximum frequency of

oscillation of various modes) :

hv,, 1hv,
(A) - (B) i

3 hv,, 2 hv,
(C) CAR (D) 3 %

In Bose-Einstein statistics, the distribution of particles in the most probable

macrostate is given by (g; is the degeneracy of ith state) :

(A) n; = gie : o is a constant
+ L |-1
exp[a KT]
(B) n; = =
exp| —10 + S +1
KT
=9
(C) n; = §;exp KT

D) n, N g exp-(w%‘]'

T.B.C. : 46/13/ET 12



17.  FeArfasl &9 G fFes g & ot & 2
(A) U-TS (B) U-TS - PV
(C) U-TS + PV ‘ D) U+ TS - PV

18. Nimmuiwmmm-@h%m.ﬁwmﬁémm
Ty Wl ¥ 2 N

(A) U =TS - PV -3 puN, (B) U =TS - PV + I uN,;
(©) U =TS + PV - uN, D) U =TS + PV + E puN,
19. @mmmm%(ﬁfwaﬁaﬁéwaﬁaﬂmmﬁvm@:
hv,, 1hv,
() = ) ®) 5—
3 hv,, 2hv,
(C) 2 & (D) 3 B

20. aﬁa-mﬁfmﬁﬁaﬁaﬁamﬁéﬁnﬁwﬁwmmﬁﬁw
STl ® (g;, ith 3@En F7 owswy &) .

7 — 8 J ;o T P ¥
-1

(B) n;

(C) n; = g,exp KT
(D) n; = g,.exp-[

T.B.C. : 46/13/ET 13 | % b )



21. Consider 1-dimensional case. The charge density in a particular charge

configuration varies as :
P=pp=
0 P) Y

IfE=0atx=0and V = 0 at x = 2, the electric field varies with x as

proportional to :
(A) x2 (B) x3/2
(C) constant (D) x5/2

22. At the boundary between two non-conducting media, which of the following

boundary conditions is correct ?

4
(A) The normal component of B is continuous

—’
(B) The normal component of H is continuous

(C) The tangential component of B is continuous

_.)
(D) The tangential component of H is discontinuous

23. An electron is projected at right angles to a combination of an electric and

—

magnetic field configuration where E is perpendicular to B. What should

be the velocity of the electron so that the electron is undeflected ?

(A) EB (B) B/E
E
(C) E/B ® o7

T.B.C. : 46/13/ET 14



21.

23.

1-fdrg yom w fa=mr Fifa | T o emav fomm § amav v U9 Rafi
% ‘

X
p=po§-

Hﬁ'x:OWE:O,ﬁ‘Rx:ZWV:O%lﬁgaéﬂx%mumagum

4 gftafda grm 2
(A) x2 (B) x3/2
(C) feeg=s (D) x5/2

(A)Emmmﬁw%
(B) ﬁ?ﬂmmﬁw%
(C)Emmﬁ@awﬁm%

(D) ﬁmmm% |
wﬁ@ﬁ%ﬁwﬁ%%%mﬁmwﬁwm

ST ¥, 5ef E, B @ waaq & | SeEE W A T B A fred sl W
fagqu 3 & 2

- (A) EB (B) B/E
E
(C) E/B (D) BZ

T.B.C. : 46/13/ET 15 P.T.0.



24.

25.

26.

27.

A straight wire of semi-infinite extent with its two ends at (0, 0, 0) and

(0, 0, =) carries a current of 2.2 A. What is the value of the magnetic field
lﬁl at a distance of 5 meters from it ?
(A) 35 x 1073 A/m (B) 7 x 1072 A/m

(C) 8.5 x 1073 A/m M) 7 x 1073 A/m
Given the magnetic vector potential Z = —r2 z Wb/m, the total magnetic flux

throughthesurface():E for 1<r<2mand 0<z<2m,is:

9
(A) 6 Wb (B) 3.5 Wb
(C) 8 Wb | (D) 1.5 Wb
The radiation resistance of a Hertzian dipole antenna of length = % is 7
(A) ~2Q B) ~4Q
(C) ~ 8 Q D) ~ 16 Q

Two waves with idential amplitude Ay, frequency o, and differing in phase

by 90°, superimpose. The resultant wave amplitude is :

(A) 2 A B) J2 A

C) 242 Ay . (D) %—-;:

For a laser at A = 0.5 um, AL = 10710 um, the coherence time is :
(A) ~ 80 usec _ (B) ~ 80 m sec

(C) ~ 8 m sec ' (D) ~ 16 usec

T.B.C. : 46/13/ET 16



24.

25.

26.

R,

28.

T g ufifya faar ol & 4t ar, foges < f& (0, 0, 0) 3 (0, 0, =)

WE 98 2.2 A H UT A AT & |3uﬁ5n‘r.aﬁ§ﬁwméﬁlﬁlm
[e = B ? |

(A) 35 x 10~ A/m (B) 7 x 1072 A/m
(C) 8.5 x 10~ A/m M 7 x 107 A/m
l1<r<2maN0<z<2ma fag &3 T sy e &Hd

X=_rzéwwm,e=gmﬁamwgmﬁum,%:

(A) 6 Wb (B) 3.5 Wb

(© 8 Wb D) 15 Wb
%mﬁémmégﬁwﬁﬁmmmuﬁww%?
(A) ~2Q (B) ~4Q

(C) ~8Q (D) ~ 16 Q

M SEM A, 3R AEM o, F D T S e § 90°, FHANGw g7 =
T | THS gomTEEy @ A ¥ ¥ ?

(A) 2 A, (B) 2 Ag
AO
(C) 242 Ag ® 75

A =05 um, AA = 10710 pm, IR W, ESE TIF F AWM ?
(A) ~ 80 usec (B) ~ 80 m sec

(C) ~ 8 msec (D) ~ 16 usec

T.B.C. : 46/13/ET 17 P10



29.

30.

31.

32.

T.B.C.

A particle of mass m moves in the field of a central force whose potential
is given by V(r) = 3T3. If the particle executes circular trajectory, what is

its angular momentum ?
(A) 3ma®? - (B) 3ma®?

(C) ma3/2‘/—:§ 4 D) mad?

The life time of a u-meson is T sec. A beam of p-mesons is accelerated such
that they acquire a velocity of 0.6 ¢. What is the mean life of u-mesons in

the beam in the laboratory frame ?
(A} 1.25 T sec (B) 2.5 T sec
(C) 0.8 T sec (D) 0.6 T sec

-

Neutrons can be easily detected using a :

(A) GM counter ‘

(B) Nal (TD) scintillation counter

(C) Si-SB detector

(D) BF4 counter

True to chance ratio in a coincidence set-up can be imprdved by :
(A) increasing the strength of radioactive source

(B) decreasing the strength of radioactive source

(C) increasing the resolving time of the set-up

(D) using a multi-channel analyser

. 46/13/ET 18



29.

30.

31.

m FEAHM FEl T HO UH DA g &9 H afqawm ¥ et ammn Vo) = 313,
B S W ' 1 AR w v g wdy uy w FrueT war ¥ @ swe o g8
FME ?

(A) 3ma®? (B) 3ma3/?
(©) ma®2+3 (D) mad2

U p-H9H F S Fwe T ¥ ¥ ) 06 w1 T U 09 wfa fe S
efF F 06 cH I mEw A ¥ Wi @5 # g9 A pdE @ sied
Sfteq feram 2 2

(A) 1.25 T §%ve , (B) 2.5 T f=%ve

(C) O.ST@W A (D) 0.6 T ¥=vs
WWWWWWM%WWW%?

(A) SI.UA. FER |

(B) Nal (TD) ufedem sREx

(C) Si-SB fedwz

(D) BF; HEX

T YA U d ST YW F) fREs R S fEAa ST gwar & 2
(A) Wi wa # v B T

(B) Medendt wia =1 vifm = o=

(C) WhH & &I THY F F@l

(D) wEeETE favereE w1 wEm aw

T.B.C. : 46/13/ET 19 e B2.T0,



33.

34.

35.

36.

The degenerate energy levels mean :

(A) several different wave functions have the same energy eigenvalue
(B) several different energy levels have the same wave function

(C) each energy level corresponds to a single particular wave function
(D)  multiple energy values correspond to multiple wave functions

An electron is trapped in an infinite square well of length 4 x 10710 m,
What is the probability of finding the electron in the region x = 0 to
x =05 x 10719 m in the ground state ?

(A) 0.00125 (B) 0.125
(C) 0.0125 _ D) 0.25

An electron of energy 1 eV is incident on a potential barrier of height 6 eV

and width 1 nm. Its transmission probability through the barrier is :
(A) ~ e—24 .(B) - e—16
C) ~ e—-12 D) ~ e—14

A particle with initial momentum pk is scattered by a potential. The
maximum contribution to the total scattering cross-section due to any partial

wave can be :

(A) %—g (20 +1); 1 is the angular momentum quantum number
(B) 2% (2 - 1)

(C) 2—1;1

(D) %-2’5 (1) 1+ 1)

T.B.C. : 46/13/ET 20



33.

34.

35.

36.

YR T WR Y F APwE &2

(A) =ga =R faf o w, W wel A s ¥

(B) wga wR fafm o T, TR W wH WA

(C) 7% FHsll &R tF fave ot & ¥ g=fyd gar &
(D) ¥gA 9 AF, "9gd a1 wE Q gEtud e ¥

TF o, 4 x 10710 . T & us oW wieR WU H wE ¥ | e @
UH el Hx = 0 Fx =05 x 10710 7. & &5 F fae Y forelt g
¥ ?

(A) 0.00125 2 (B) 0.125
(C) 0.0125 ° (D) 0.25

1 oV S &1 T ToeH, 6 eV # S @R 1 nm 3 HeE T wE G
HIAY W Ifaa & | 909 ¥ B THH! G900 GHET § o;

(A) ~ 24 - (B) ~ 716
(€) ~ e 12 D) ~ e

SR HaT pk I UF HUT U §HEH EN fEawa | fEdt shifve @ @
FRU FHo ER AR e § afuyway drRE #= @ 9% £ 2

(A) %(zzn);zmwmm%

B) =(20-1)
(C) =1

@ Z@@E+1)

T.B.C. : 46/13/ET 21 P.T.0.



37.

38.

39.

40.

In the first order Born 'approximation; the outgoing spherical wave

representing the scattered particle is replaced by :

7 - 1 R -
eb A 2 el o .
(&) ® |
L7 | RN F
(C) = e (D) -.(27‘)3/2 é

Measurements of t_he values of variables x and y have standard deviations

o, and G, respectively. The variance in the values of (x — y) will be :

(A) o, + o, (B) o2+ of,
() of-gd  ° ™ o, - o,

A particular data set follows Gaussian distribution with mean 1) and.standard

deviation 0. What percentage of readings will lie in the range W = ¢ ?
(A) ~ 68% (B) ~ 95%

C) ~ 99.5% , ' (D) ~ 50%

In Fermi’s golden rule, the decay probability depends on :

(A) square of the transition matrix element

(B) square of the density of final states

(C) square of the fine structure constant

2n
(D) square of (—h—)

T.B.C. : 46/13/ET 22



37.

38.

39.

40.

¥em o S hedaeE # fodfa w oA fefn s aet e s g et
a0 frad wftenfim et & 2

=) = s 1 =% =5
(A).e"*" (B) etk-r
) 1!
O e = 3
 — L o r ‘ - r
(C) o e (D) (21:)3/2 e

mxﬁnyﬁnﬁﬁwémﬁwm:oxaﬂ?cy% | (x — y) & A
¥ fasnfa 2nft .

(A) o; + 6 . \ (B) o +o?

(©) of -0} @) o, - o,

T foe g9 F WMo p ol A faee o @ e e e 1 seEeen
€ | U H e wfavd o+ o ® 43 F wm 2

(A) ~ 68% (B) ~ 95%
(C) ~ 99.5% M) ~ 50%

W%Wm(wm)ﬁmaﬁﬁmﬁmmmﬁmm%?

C(A) FFEM TR a @ o

(B) mm%méaﬁﬁ
(C) uitsrd @1 feer & =vf §

) (%] 5 o &
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41.

43.

44.

45.

Which of the following is used as a detector for visible radiations ?
(A) CdS (B) PbS
(C) Ge-Au (D) Hg.CdTe

If a sample is exposed to X-rays and the diffraction pattern consists of spots,

then the sample is :

(A) amorphous

(B) single crystal

(C) polyerystalline

(D) a mixture of amoi'phous and polycrystalline

Which language is directly feedable to computer without translational

program ?
(A) Assembly Language (B) Machine Language
(C) Higher Level Language (D) All of these

RAM stands for :

(A) Remote Access Machine

(B) Read Access Memory

(C) Random Access Memory

(D) Ready Application Module

Which access method is used for obtaining a record from a cassette tape ’
(A) Direct (B) Sequential

(C) Random (D) None of these

~ T.B.C. : 46/13/ET 24



41.

42,

43.

44.

45.

frefafen # ¥ gwa faffo & 9@ @™ $ fae SF vy g w2
(A) CdS (B) PbS
(C) Ge-Au ~ (D) Hg.CdTe

afz Tk T3 B X-fHll ¥ wenfaa fEn st # ik faada wfeew § o fag e
A @ 9w A o

(a) s

®B) T fre

(C)W

D) s g = e

el o f o S 6 W0 @ W (0§ w  wwd § 2

(A) T (TEEt) (B) Wy o

(C) =& o (D) A |4

RAM 1 fefua & & 2

(A) fre e wein (geg sifwr w5f)

(B) Tz s #ER (wed HFfwma i)

(C) Yeu wRE AR (Frfes s yfi)

(D) & uwieyE Higge (TR wan gfaed)

F9e 29 § F Afacie wa FA @ fou FEEr e (access) THT UIF B
g ?

(A) e (H9) _ (B) foeeifyrael (STIh{Ee)

(©) T=H (Frf=+) D) T q FE T
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46. What is the full form of LAN ?
(A) Large Access Network
(B) Local Area Network
(C) Long Antenna Network -
(D) None of the above |
47. Central Processing Unit (CPU) is combination of :
(A) Control and Output Unit
(B) Control and Memory Unit .
(C) Arithmetic and Input Unit
(D) Arithmetic and Logic Unit
48. Currently the order' of RAM in desktop Personal computers is :
(A) 640 KB K (B) 256 MB
(C) 2GB . (D) 50 GB
49. Which of the memories below is most often used in computer operations ?
(A) RAM (B) ROM
(C) FDD . (D) HDD
50. Third Generation Computers were made with :
(A) Vacuum tubes
(B) Transistor in discrete components
(C) IC |

(D) Biochips

T.B.C. : 46/13/ET | 26



46. LAN =1 QU =9 1 8 ?
(A) &S g Aegs (S sifma Sier)
(B) W R e (zarf A )
(C) wim &A1 Azasw (T T )
(D) I9dF # @ wE T
47. @mmﬁnqﬁucpmmﬁm%?
(A) = &R afefa w#E (Fda sk smeee gfe)
(B) Fg=m @R =fa wE (Fda ik F90 gf2)
(C) wfemfew iR sAge I (SFFafm iR swwis sre)
(D) wiferifes v @i afe (e ik afas 350)
'48. TdHH H 2R UHAT FPHS H RAM F1 ®HH N ¥ ?

(A) 640 KB , (B) 256 MB
(C) 2 GB (D) 50 GB
49. frefafeos 4 @ feg 390 # FgR wan d sAfusd ygEd e @ ¥ 2
(A) RAM (B) ROM
(C) FDD (D) HDD
50. i WGl wrged w1 e s T a2
(A) frafa A 3
(B) YU ag@l H giferet 9
(C) emE.H. |
(D) @rEfeay &
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