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1 For the position vector » =7 x+ Jjy+kz, what will be div

1
@

3)
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- A
R WY r =Tx+ y+kz ¥ R div| < | @ dw 2
. r

®
@
©
@

I+i

2 Integral J dz is

M
@
©
@

0

Real

Tmaginary
Complex with equal real and imaginary parts of same sign
Complex with equal real and imaginary parts of opposite sign

14§

GHTGHAT f'zzdz %:.
]

@)
@

3y

@

e
EAQIEES
Hﬁﬂ,ﬁiﬂﬁsmﬁlﬁﬁamﬁmw%mwﬁﬁa%@%

wfas, Rored arafies @ HealeE a0 & RO gam fig Rl fawe
o | :
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3  What is the value of Lfrl (0) ?

1
) 5n(n-l) @ o
G) 1 @ o

M(0) & am @ g ?
i1

: 1
 Frl-1) @ a2
3y 1 : 4 0
4  Find the value of @, in Fourier Series of function f(x) in the interval
(-, ®) where |
S(x)=n+x when —x<x<0

f(x)=m—x when 0<x<m

R

OB | @)

o) @ o

|

G f(x) B o (—m,m) W g doi § aoa;[gﬁgrmﬁﬁﬂgqﬁ,
f(x)=n+x Sl —m<x<0

f(x)én—x W O<x<m

O = | @

A

G 7 @ 0

TE .
: C
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5 The probability of student A wining the race is 3 and the probability of

1 _
student B wining the race is 1 What is the probability that one of these two

students wins 7

1 Y4 2 15
(@) 920 @) 1/20°
B e £ % % o o B 1 s e B W

3 7o O BT A R T @ SN B AT A ?
1 14 @ s

@) 9/20 @ 120

1—i
| 6 What is the modulus of T+_z ?

O vz @ 2

_ _ : 1

@) 1 .. 4) 5

-1_—1 1 afemor = ¥7?

1+17 -
RO (2) 2

3) 1 4) N

20/ PRS2 Al 4 IR 1Consa..
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7 Choose the values of the variables x,y and z satisfying the following
questions :

X+z=

2x+z =0

x+y+z=1

(n 1,190

2y -1, 0,1

(3) -1,0,2

(4) 0: _], 2 Sp’

WW@WW%H{% X,V .,z iwal & W giNe

Xtz =1
2x +z =
x+y+z =1
(y 1, 1,0
2y -1,0,1
3y -1,0,2
4 0, -1,2

8 In laboratory system, the maximum angle of scattering for two objects of
equal masses 15 .......

M = ' (2) rt/Z
@) n/4 @ 2n

mawﬁfﬁmﬁ,awwaﬁa@aﬁ%wﬁvhwaﬂmaﬂww
A BAT

ORE: : @) 2
G) n/4 @ 2n
20 /PPS2_A] 5
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9 For a harmonic oscillator BL/BJ'C and o, /ax are :
() mand-£ 2) mx and —4x

{3) mx and-x - (4) mand-kx

TH ATl weh b WY 9L 0k ST 9L fox ¥
(1) ma-k (2) mx a—kx

(3) mia-—x @ ma-ki

10 A body of mass m, while at rest disintegrates into two parts my and #1,.
Energies E, and £, of the two parts are in the ratio :

(1) ml :m2

(2) [mz—ﬁzz]:(m2+mz)
1 2 1 2
(3) (m2+mlz—m%}(m2+m§—mlzJ

2 2 234 2 2 2
(4) (m +m2—ml).(m +mI +n12)

mwwwﬁmwafa“rwﬁmlﬁmzﬁﬁmﬁém%lﬁwﬁﬁ
Fetell £, % E, % o9ae § ¢

(1) jv'a!;*l:m2

(2) (mz-mz):[mz+mz.]
. 1 2 1 2

2 2 2V{..2, .2 2
(3) (m +ﬂ?1 _mz)‘[ﬁi +m_2 —h‘ll]

2. 2 2N (2, 2. 3
(4) | (m +m2—m1).(m -I~ml +mz)

7 ' . |
- 20/ PPSLAl ¢ (N [Contd...



11  The total energy of mass m movi.rlg in relativistic limit is :

(1) .E':anw2 2 E=mc?
O Bvme? @ E=(V¥1)me?

it @ S § TR m T B T S o -

Af

(1) E=2mc? @ E=me*
B) E-= me? 4) E=(\[;I)mcz-

12 Consider a system of two identical particles. One of the particles is moving

with acceleration 2 and the other with _.2;} the centre of mass has an

acceleration :
_)
(1) % @ 7
N
, [#4
G) L7 @ -<

irmqmuﬁ%ﬁmwﬁaﬂ.a%ﬁﬂq,aﬁ@'mmaﬁz’ qu

T T W AT g, B A WOIAM R B @ 'O -

(1) -‘?‘2- @ 3
: -
3) 57 @ '--‘;-
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A riad rod of mass m and length L is fixed at one end and held horizontally.
The rod is released from horizontal position to rotate invertical plane.

Vodeardale the linear velocity of its free end when it becomes vertical.
dy 2l @ 3¢l

y fLa |

() 478 @ Jg

S i GRE T L WIS @) B Y UH T e @Y giferst st & @
ST %1 B2 & Al o § SeEien a6 § gl % e sYet st ¥ o 5@
R T & w7 Be A SR O @ emen ¥ S @R

() \2gl @ \Bg
Groye @ Ja

What defines a conservative force ?

) fFdA=00orV.F=0

- {2} The force must be nuclear

{3) The force must be §Iectr0magnetic

3 55?.&'?:9 or $XF=0

LRG| aaﬁ P z{m\qﬁmﬁa fema smmar %2
(1) f?.dﬁ:o%?.?:o

2y e i B e
(3) e Toga g g i)

) 55F.d_7=0 @ VxF =0

, |
07PPS2 Al : 8 (I tConed...
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15 A body is projected horizontally with initial velocity v, in a medium which

offers resistance proportional to the first power of velocity. Let & bo the
resistive force of the medium per unit velocity per unit mass. As the b
elapses at what distance body comes to a halt ?

(H kv @ v/k

© 4 @ (ko)

o e @ wRidy A @ wun A9 ¥ @AY 3 O Wiemm ¥ 0w A
CH Yy writhe o ¥ s Ren § i R wn #) areaw & wawie | aen

Ui FMM H YR g6 & ¥ w9 P W e @ Woay

. BRI ?
1 by -(2) "o/k
- 2
@) kv @ (k%)

16 The electric field of a plane EM wave travelling along the Z axis is
E=(Ex+E,y) sin (wi—kz-+) the magnetic field 5 is
Z s 3 g et Prge gt w0t @ Rigd 8 B =(Epx+E,p) sin
(wt~kz+@) & B T B TEDE & B -

Ex-FE.
(1) usin(wt—kz+@)
c _
-E x+E
() (z—ly—)sin (wt—kz+¢)
c
-Ex-FE
- (3) -(l—zy)sin(wt—kz+(p)
c : _
-E,x-F
@) ( —2 ) sin (wi —kz+¢)
c
20/ PPS2_A} 9
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17  The figure shows five parallel wires carying equal current 7 and four Amperian

lodps. The magnitude of §§d? is greatest in loop :

a <’ P
i i Ix i
b D
q De
g >d

1 a
@ b
B) ¢
@ d

&qm&mﬁmwmﬁﬁwmzmﬁ%ﬁ%aﬂTWW%
q@ ¥ 363 a1 mmﬂmﬁwmqyﬁs’m

add >
) SED S
v D
| d__De
Sl - Y
W a
@) b
@) ¢
@ 4
20/ PPS2_A]
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18 The electric field vector E of an EM-wave in free space satisfies two
equation
| — OF i 82 E
1) V?E=¢g, o @) VIE=€c p
_ 0 Mo 0o 57
— aZ_> 2
- 1 E — i
(3) V2E == 5 4 V2= 9E
SoHy of - o Ko ot

TR o d EM-oT w1 faga as wiiw p Rew wlm @ dge

HLATE 7
N ) — . 2—)-
2 OF 2 E
N . 22 -
() VIE= 1 a—; 4 V?E= L df
€,y oF €g by O

19 Consider two interfering waves represented as :

y, =10sin (5x—201)

¥ =50 sin(5x —20¢)

Ratic of the maximum and minimur intensities in the interference patternis :
(1) 5:1 Q) 3:2

(3)  25:1 4 9:-4

=y @ Prefm @) s sw@r g8 9 mg

¥y =10sin{5x —20¢)

Yy = 50sin{5x—20r)
i 9| ¥ afiemad 9 Fan Jaaiel Fw S ®
(1y 5:1 (2 3:2
(G) 25:1 4) 9:4
20/PP2 Al u IR [Conto..
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Consider a cytindrical conductor carrying 2 current uniformly distributed
throughout its Cross section. Magnetic field inside the conductor at a
point # from the axis is :

(1) zero

(2) inversely proportional to I
(3) directly proportional to 1
(4) non-zero but constant

@ﬁmmaﬁ%ﬂﬂww@rﬁﬂﬁﬁwwﬁﬂ@ﬂéww
Wmﬁiﬁqﬁmwaﬁwmaaﬁ@rr@ﬁﬁﬁﬁﬂw
B0 B gt ¥ | :

(1) A
@) r% FEHTITR
(3) p 3 GEETl

@) s s aeg e

Eléctric field at a point P in empty space between two paraliel planes charged

at potentials ¥} and Vv, is:

- Vlaﬁwgmanaﬁmawmﬁ%maﬁwwm—gp
o P & @ dERE |

Vi Vo

3N

I E &

(1 ’(Vz‘Vl)/(x‘xl) .(2) _(Vz’Vl)/(xz”xl)

o i)y @ )]

IR fConed-

[ Y
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22 As shown in the figure, a long copper rod of radius R carries uniformaly
distributed (free) current 1. What will be the expression for determining ;

outside (2 R) the rod ?
mﬁasﬁmnﬂﬁmwaﬁﬁwﬁwﬁwwﬁﬂﬁ? (5%
oy [ i € & BT % wwl (r2R) 7 aTa He & W
g 7

3 1 A g 1 A
T ——— =—-—-—-'r
(1) Zqu) (2) _ZnRz ¢

P R
(3) ;7;43 (4) =—R"%

23 Choose the incorrect statement for the Ladder operators
(1) [a,a*]:() @) [a,a*]:l

4) [a+a, a""] =a*

Je¥ w@! (Ladder operators) ¥ g ed o ghTg

) [a“La, a] =—q

0y [a,a+]=0 @ [a,a*]:l

) [a*a, a+] =a’

TN (Coned--

(3) [a*’a, a} =-da

20 / PPS2_A] 13
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25

1s state wave function of the hydrogen atom is given by

W= Nexp (—r/ao) _

What will be the value of N ?
1
3 ' 2) 73
1) aqy | ( ay

1 | | p *ﬂ'
@ Jr a (4) \/;3 ‘

FRET o @ Ls Rafy @ ar med ‘P15=Nexp(~r]a0) A feoar T
%,_?ﬁNmrqﬂaﬂT@?ﬁ?

1 .
(1) af’) . 2) A{?

1 -
®  Jra @ @

X rays of wavelength A=22pm are scattered from a carbon target and

scattered rays are detected at 89° to the incident beam. The compton shift
of the scattered rays is

f

(1) =11pm (2) =29pm
(3) =24pm 4) =47Tpm

e A= 22pm & X R wTE dr @ SR O ¥ Fen omRe g
@fuaﬁfﬁiagaswwms‘m%fﬁgﬁmwﬁmam:—

(1) =1.1pm _ (2) %2.9pm

3) =2.4pm (4) =4.7pm

20/PPS2. A1 14 A cone-




o0 20

26 Estimated energy value of electronic state of an atom using variation method

27

will be :

(1) always more than actual value

(2) more than or equal to the actual value
(3) less than actual value

@ less than or equal to the actual value

wads ity @Reem dus) v WS T U TN B TS Sl

Wai-:wﬁaqﬁs‘rfrr

(1) wamﬁmtrﬁﬁaﬁhaa

@) S T d s T SEd TET
(3) TEREE AT W WA
(4)'a1w&|$'nﬁ'ﬁwmm$w

- Choose the correct statement concerning lowest possible energy ofa harmomc

oscillator and of a particle in a box :

Harmoni¢c Oscillator - _ Box _
@ o | 0
2y O non - zérd
(3) non - .zero 0
(4) non - zero non. ZEero

wmﬁﬁmawaﬁﬁwmﬁwﬁm@%ﬁmaﬁ
ol (1 SR

& A EEiill
oo - 0
2 o S T
(3) = T | . Sl
(4) 9 = T

20 fPPsz__{tl] _ 15 MHENN (Centd...
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Pauli exclusion principle for atoms is a consumer of the following :

(1) spin angular momentum of electron

(2) identical nature of electrons and clectrostatic interaction among them
(3) identical nature of electrons and magnetic interaction among them
@) only electrostatic interaction among electrons
m@%%ﬁqﬁrﬁﬁﬁ%@ﬂﬁﬂmqﬁﬂm%

(1) <oz @ T HE e |

(2) Wﬁﬁwmamﬁwwﬁwmm
() g o e g 3 S e g S

4) Wﬁaﬁﬁfﬂanw@ﬁﬁﬁ@cﬁamﬁﬁm |

s wave function for hydrogen atom is represented as :

mﬁmmﬂmzswwﬁmmﬁﬁmﬁﬁﬁmw%:

g
(1)
AN
Yo
@
7 > 1
.
3
(I) \[\ /\ N
v
0

\// >

wivpsz Al 1 D (Comta--

e e e st Pt

2

30

31
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31

20 / PPS2_A} | 1

Stern Gerlach experiment performed on Helium atom sould show on the

screen °

(1) 2 spots (2) 4 spots

(3) mno spots (4) one spots

o feftvr T T A SR R G, 9 T T R
() 273 @) 4fg

@) @i frg T @) 17

For an isotropic oscillator (wl =Wy =Wy = W)"the energy eigen values are

given by (n=n1+n2+n3)
E—[z1+l)hw

M) >

2) E=nhw "~

3) L= (n+—z—]hw

4 E= ,‘n%d-li hw

w Wi (w1=w2zwé=w) # sl B oTET A A

.(n =nl+n2 +n3)

(1) IE :(n+%]h.w

(2) E=nhw

3) E :-[n+%)hw

@ E= n+%hw

~1

Ay (Contd...
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32 Ifagas has n degrees of freedom thap translational kinetic energy per mole
will be
n n
) SRT @) 4T
G) AT (4 =RT
w&wﬂvaﬁnwaﬁﬁﬁa}%a&wﬁr%wmwﬁ
B
n n,.
(1) SRT @) kT
3 3
() 4T " @) RT

-33 At the same temperature, which of the follomng will exert the least pressure ?

(1) A gas of classmal molecules '

(2) A gas of mixture of classical molecules ‘and fenmons

(3) A gas of fermions .
(4) A gas of bosons | - -
mﬁmwﬁwﬁéﬁaﬂa@waww&ham o
W) T o o Ay

(2) Wﬁwaﬂeﬁamwﬁ&mm’ra%ﬂmﬂa
G wifeY & g

@) Nty

. 18

I (Conea..

FoL U B bofam o o-g

2(
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34 The coefficient of volume expansion of an ideal gas at constant pressure is
' proportional to
ORI
@ r
Gy 72
1
(4) Az
o eyl W B T W Vi, PR @ Wt gargad g -
w Y
@ r
3 71?
1
4) Az
35 A system consists of three independent particles localized in space. Each
particle has two states of energy 0 and . When the system is in thermal
equilibrium with a heat bath at a temperature 7, what will be its partition
function Z ? '
(1) z=1+ePe (@) Z=1+e3Pe 1307Pe
3) zoisr3ePepze e @) z=143ePepzem e e
e P & A e wo ¥, S ot A Red ¥ wde 9 A @ S w0
0T ¢ 19 PiHE T % ST WK & Y graaen ¥ & @ R
BT (arRfEs GEe) Z @t B ? '
(1) z=1+eke @) z=1+e P 307Pe
B)  Z=1+3¢3PE 43¢ 2Pe (#)  Z=143e7Pe 132e 4 o 3e
20 / PPsz%A]2;§§;;;;;.. | 19 TN (Contd...
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37

The two different gases 4 and B having volumes V4 and Vg, and the number
of molecules N, and Np, respectively, are mixed together at constarit
temeprature to form volume (¥ +Vp). Then the increase in the entropy is

given by :

(I * _(NA NG ), V)N, 0V, =Ny in VB]

@ R[Ny, )N IV Ny I

@) KNV +NghVg |

@ KN IV, -Nyin VB]

awﬂﬁAanmmmz V,a Vg & qan 3T el ol de Ny
amNB%aaﬁ_ﬁﬁﬁﬁﬁaﬁaﬂwfﬁwmwVA+VBmﬁmm
& Tl § ghe ER

A

) k:(NAJrNB)ln(r'{ﬁVB)—NA1nr{4—N81nVB]

2) kINA 4+ N [V, +Vp)+ N, In¥, 4+ Ny ln VB]

@) KN,V +NyinVy ]|

@ k[N ¥V -Npln Vg ]

Ratio of the energies of a particle in a box in its first and third excited
states is :

(1 1:3 (2) 1:9
Gy 1:2° 4 1:4
uh T N U O A WHE o g Safe et § Seiel & U ®
(1 1:3 : (.2) 1:9
B) 1:2 | (4) r1:4'

20/ P52 Al | 20 A fConte..
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38 The chemical potential at absolute zero temperature is
(1) Zero
(2) negative
(3) positive
(4) may be positive or negative
varate fava W9 9 @ T BRI E
(1) I3 o
A REAUGE
(3) EMIE
@) TS I GAEEE B Wl ¢
39  Average energy of a linear harmonic oscillator in thermal equilibrium with
a heat bath at temperature I'is :
(1) hAw
) h mé-—hmfki"
(@) h m/ (e7hokT )
@ hof(eH 1)
T 79K S WO & S G ¥ U WISt i B e Sl € -
(1) ho
@) Py
@) “hof(eH )
@) 4 m/(eho)/k?‘ _1)
20 /PPS2. Al 21 Y (Conta-




A gas of volume ¥y containing » moles is adiabatically compressed to volume
V,, the increase in entropy is :

(1) #nRIn (VI/VZ)

510

@ R (v, V)

() #kin (_Vl_ )

4 0
v, amaa B | Red 2 o, W Vzww@mm@rwﬁ%‘d'
Ww%lwﬁﬁqk%

| (1) »Ru(y, /Vz)

(2) #RIn '(V2 /Vl)
@) akin(vv,)

4 0

41 For a half~-wave diode rectifier, which one of the following statements is
correct :

(1) iTfafim'e = Idc
(2) - Idfode = Zjdc
3) }diode = v J!rdc

(4) Idt iode 410’(:

waﬁw%ﬁwﬁ%%&%ﬁ%ﬁ«mmmaﬁ% ?

(1) Idiode = Idc

(2) Idfode = 2‘(a"c

(3) Idfode = \'Idc
5 (4) Id’:‘oa’e = 41{!{3

20/ PPS2_A] 22 I (Contd..
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43

44

wieesiAL B BN (Conto--

Which one from the following is the correct symbol for photo-diode ?

Rt 3 ¥ TR SEE F G- WA §7

1 © S —0
2 o— 1> i 0
3) o > 74 0
@ o— > o

The current amplification of the CB transistor amplifier is 0.96. What will
be the current gain if it is used as CE amplifier ?

(1 96 (2) 24

G3) 2.4 @) 9% -
waﬁww;ﬁmw%mwm 0.96 ¥1 FIC T& IAATS
st R § SwEE Y A W waHs @ e ? o

1) 96 2) 24 ‘ i
(3) 24 _ @) 96 S

The measured values of potential difference and current across a conductor are

{(6.0% 0_06)'V and (2.0+ 0_04)A respectively. The resistance of conductor is :
(1) (3t0.10)§2 @) (310.02)9.-
) (310.03)_52 | @ (3o01)a.

T T % R U R @ ar % A W wAs (6‘0:{0.06)" au

(2.0£0.04)% ¥ T @ AT ¥+
) (3i0-10)£2 @) (3550.02)9.

(3) (3350_03)9 4) (3i0.01)Q :

+
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45 The graph shows the variation of voltage gain with frequency of signal for
a transistor amplifier. The amplifier is

(N
2
€)

@

(Voltage -gain) -

s ¥ iR wate % Ry Seea ale w1 R @ o % @y wRad

RC coupled
LC coupled
Direct coupled
only R coupled
A
o)
(frequency) ——>’

9T ar &)1 wede ¥

()
@)
3)
(4)

20 / PPS2_A| 24

4

(Voltage gain) —»

k.
Cal

(frequency) —»

RC giag
LC ghaa
Hiwr ghima
Ha R ¥ ging

(NN (Coned...



=y _ M

46

47

48

The heterojunction formed between two dissimilar semiconductors of same
type of conductivity is called - :

(1) anisotype homojunction (2) anisotype ﬁeterojunction
(3) Isotype heterojunction (4) Isotype homojunction

ﬁwaﬁwﬁﬁéﬁwwmﬁ%ﬁﬁﬁwaﬁu
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Main application of zener diode is in : 5

(1) impedance matching (2) voltage regulation
(3) current regulation (4) switching
é*ﬂwhs & & :sqr?m T
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A five figure number is formed by the digits 0, 1, 2, 3, 4 (without-repetitions).
What is the probability that the number formed is divisible by 4 ?

1 3
03 I @ 3

s 3
® 1 @ 16

0, 1,2,3,431@3%(ﬁm&w@)%@wﬁ'wﬁﬁwaﬂénﬁ%mﬁ
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5 3
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stem of mass m and spring constant & is

The time period of spring block sy
7. Spring is cut into 3 equal parts and put in parailel and oscillater with same

mass m. Calculate time period -of new system.
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In a series RL circuit R=100%2, [ = 50pH and applied emf is 307, If at

t=0, i=0 calculate energy stored in the inductor as ¢ — e

() 25x10°%J (2) 75%x107%J

@) 6.0x107%J (4) 15%x107J

RLé‘ru?erfqﬂﬁ R=100Q, L=>50pH o1 eTAfia fawa 307 1Al 1=0,

Wi=0 % @ :emwmﬁéﬁawﬁmmﬁm%m

1)) 2.5_><10"6J () 75%x107%J

(3) 6.0x107%J @) 15x107°J
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