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1. Answer all questions.

All questions carry equal marks.

Only one answer is to be given for each question.

If more than one answers are marked, it would be treated as

WTONg answer,

5. Each question has four alternative responses marked serially
as 1, 2, 3, 4. You have to darken only one circle or bubble
indicating the correct answer on the Answer Sheet using BLUE
BALL POINT PEN.

6. The OMR Answer Sheet is inside this Test Booklet, When
you are directed to open the Test Booklet, take out the
Answer Sheet and fill in the particulars carefully with blue
ball point pen only.

7. 1/3 part of the mark(s) of each question will be
deducted for each wrong answer. A wrong answer means
an incorrect answer or more than one answers for any
question. Leaving all the relevant circles or bubbles of any
question blank will not be considered as wrong answer.

8. Mobile Phone or any other electronic gadget in the
examination hall is strictly prohibited. A candidate found
with any of such objectionable material with him/her will be
strictly dealt as per rules.

9. Please correctly fill your Roll Number in O.M.R. Sheet.

5 Marks can be deducted for filling wrong or incomplete Roll

Number.

If there is any sort of ambiguity/mistake either of printing or

factual nature then out of Hindi and English Version of the

question, the English Version will be treated as standard.

Warning : If a candidate is found copying or if any unauthorized

material is found in his/her possession, F.LR. would be lodged

against him/her in the Police Station and he/she would liable to be
prosecuted. Department may also debar him/her permanently
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A Carnot engine operating between

tempetature Ty and T, (< Ty) has

il
' effigiéncy % When T, is lowered by

. . - 1
62 K, its efficiency increases to 3. Then

T,and T, are respectively :

(1) 310Kand248K ~
2) 372Kand310K
(3) 330K and 248K
(4) 372Kand 330K

Choose the best thermal conductor
among the following :

(1) Lead (2) Aluminium
(3) Helium (4) Stainless steel

A body initially at 80 °C cools to 64 °C
in 5 min and to 52 °C in 10 min. The
temperature of surrounding is

1) 16°C @) 24°C

3) 32°C (4) 40°C

A train whistling at constant frequency
is moving towards a station at-a constant
speed V. The train goes past a stationary
observer on the station. The frequency
n' of the sound as heard by observer can
be expressed by which of the expected

curve as a function of time t ?
n: A nu

e \
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A

—
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A wave travelling along a string
is described by .

y (x, t) = 0.008 sin (62.80x — 3.0 t) in
which numerical constants are in SI units
(0.008 m, 62.80 rad m™" and 3.0 rad s™").
What would be the wavelength of the
wave ?

(1) 0.001m
(3) 0.0785m

0.1 m
0.1256 m -

)
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Light from a point source in air falls on
a spherical glass surface.
(n= 1.5 and radius of curvature = 20 cm)

The distance of the light source from

the glass surface is 140 cm. At what

position the image is formed from the
glass surface ?

(1) At a distance of 100 c¢m in the
direction of incident light.

(2) At a distance of 33.33 cm in the
direction of incident light.

(3) At a distance of 33.33 c¢m in
opposite to the direction of
incident light.

(4) At a distance of 84 cm in the
direction of incident light.

If the focal length of objective lens is

increased, then magnifying power of

(1) microscope will increase but that
of telescope decrease.

(2) microscope and telescope both
will increase.

(3) microscope and telescope both
will decrease.

(4) microscope will decrease but that
of telescope increase.

Choose wrong statement for a conductor

under electrostatic condition :

(1)  Electric field inside a conductor
is zero.

(2) Electric potential is constant
throughout the volume of
conductor.

(3) Electric field at the surface of
conductor is normal to the
surface.

(4) The total charge reside inside the
conductor.
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10.

11.

Figure given below shows four
arrangements of charged particles. All
are at the same distance from the origin
rank. The situations according to net
electric potential (V,, V,, V;and V) at
the origin, most positive first.

+2q -2q
Viil -9q -3¢ V2
1 2
|—2q ~-0q
-2q |Va-2q +2q (Va+q
-3q -5q

3 4
(1) V,>V,>V;>V,
2 V,>V,>V;>V,
(3) V,>V,>V,>V,
4 V,>V,>V;>V,
A parallel plate capacitor has a uniform
electric field E in the space between the
plates. If the distance between the

plates is d and area of each plate is A,
the energy stored in the capacitor is

(1) %aOEzAd (2) %SOEAd
15 EA goE2 A
G) 274 @ —3

A parallel plate capacitor has two layers
of different dielectrics as shown in
figure. The ratio of potential difference
across the dielectric layers when

connected to the b%ttery is
a
a2 @ o=
— 2 RN
K, K,b
K,a
3) k‘"}g 4) 1:1
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What would be equivalent resistance
across the diagonally opposite corners
A and H of a cubical network consisting

of 12 resistors, each of resistance 2 kQ ?
E G

AAAA,

A

H

5

1) 3kQ @ 2ka

6
3

3B) 2kQ 4) ng

In the circuit shown in figure, power
developed across 1 Q, 2 Q and 3 Q
resistance are in the ratio of

10
——AAAA——
i 30 i
AAAA
20
(ly 14233 2) 4:2:27
(3) 6:4:9 4 2:1:27

Which of the following particle will have
minimum frequency of revolution when
projected with the same velocity
perpendicular to a given magnetic field ?

(1) Electron (2) Proton
(3) He 4) Lit
Choose the wrong statement for

magnetic susceptibility of ferromagnetic
material goes through a hysteresis loop.
(1) It has a fixed value.

(2) It may be zero.

(3) It may be infinite.

(4) It may be negative.

When the current changes from +2A to
—2A 'in 0.05 second, an emf of 8 V is
induced in a coil. The coefficient of self
induction of the coil is

(1) 0.1H () 02H

(3) 04H (4 08H
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18.

19.

20.

21.

A 220 V input is supplied to a
transformer. The output circuit draws a
current of 2.0 A at 440 V. If the
efficiency of the transformer is 80%,
the current drawn by the primary
winding of transformer is

(1) 32A (2) 40A

(3) 44A 4 50A

In the given LCR circuit, the voltage

across the terminals of the resistance
and current flowing through it will be

wre—| F—

R=308 400V 400V

100V, 50 Hz
T

(1) 400V,2A (2) 800V,2A
(3) 100V,2A (4) 100V,4A

~ In an ac circuit V and I are given by

V =100 sin (100 t) volts

1=100sin (100 t + ©/3) mA

The power dissipated in the circuit is
(1) 2.5 watt (2) 5.0 watt

(3) 10 watt (4) 10* watt

In Young’s double slit experiment, if
the screen is moved away from the
plane of slits, then

(1) Angular fringe width will decrease.

(2) Angular fringe width will
increase.

(3) Angular fringe width will remain
constant.

(4) Angular fringe width first
increases then decreases.

When the angle of incidence on a
material is 60°, the reflected light is
completely polarized. The velocity of
the refracted ray inside the material is
(in ms™1)

(1) 3x108 (2 [%]xms

(3) \3x108 (4 %5103
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What is the ratio of de-Broglie
wavelengths of proton, deuteron and
a-particle if they are accelerated
through same potential difference ?

1 1- 1
-= 2 I:U—E:E

(1) 1:1:\/5
1 1
3) 1:@:;(4) 12 151

A non-monochromatic light is used in

an experiment on photoelectric effect.

The stopping potential

(1) isrelated to the mean wavelength.

(2) is related to the shortest wave-
length.

(3) is related to the longest wave-
length.

(4) is not related to the wavelength.

Two protons are kept at a separation of
10 nm. Let F_ and F, be the nuclear

force and the electromagnetic force
between them respectively. Choose
correct relation between them.

(1) FE.=F.

(2) F,>>F,

@) E.=<F,

(4) F,andF, differ slightly.

The binding energy of deuteron is

2.2 MeV and that of 5He is 28 MeV. If
two deuterons are fused to form one

4 .
»He, then the energy released is

(1) 258MeV (2) 23.6MeV
(3) 192MeV  (4) 302 MeV

There is a diode connected to an external
resistance and an e.m.f, source as shown
in figure. Assuming that potential
barrier developed in diode is 0.5 V, the
value of current in the circuit is

1000
U 2 -
T
I ||
25V
(1) 0.02A 2) 0.025 A

(3) 0.03A (4) 005A
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27.

28.

29.

30.

31.

For the logic circuit shown, which of
the following input ABC will give an

output 1 :
)
B [
. Y
— [
(1) 101 (2) 100
(3) 110 (4) 001

Frequencies in the UHF range normally
propagate by means of

(1) Ground waves
(2) Sky waves
(3) Surface waves

(4) Space waves

The velocity of a moving particle in a
rotating reference frame is v' and
angular velocity of rotating frame is o.
If the value of Coriolis force on the
particle is maximum, then angle
between o and V' is

(1) o0° (2) 45°

(3) 90° (4) 180°

If a circle is moving along X-axis with

velocity v = 0.5 c, then its shape

observed in a stationary frame will be

(1) circle

(2) ellipse in which X-axis is minor
axis.

(3) ellipse in which X-axis is major
axis.

(4) parabola

Choose the correct statement for centre

of mass reference frame :

(1) The momentum of system of
particles is always zero in this
frame.

(2) The momentum of the system of
particles can never be zero in this
frame.

(3) The momentum of the system of
particles is never conserved in
this frame.

(4) The momentum of the system of
particles may or may not be zero
in this frame.
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32.

33.

34.

33.

36.

A uniform disc of radius ‘a’ and mass ‘m’
is rotating freely with angular velocity
o in a horizontal plane, about a fixed
vertical axis through its centre. A
particle of mass m is then suddenly
attached to the rim of the disc and
rotates with it. The new angular speed
is

(1) % & 7
3) % @ 3

Young’s modulus Y, bulk modulus K
and modulus of rigidity n are related as

1) Y[§+-Ilz)=3
@) Y[%+§1E):3
3) Y(ﬁ+%)=3
) Y(H+EJ=3

Theoretically the value of Poisson’s
ratio (o) lies between
(1) 0and0.7 (2)
(3) -landeo (4)

—land+1
—land+0.5

The average energy of a damped
harmonic oscillator is E and its
relaxation time is 1. Then average
power of oscillator is

E
@ = @ E
E
(3) 2tE 4) 2

The phase difference between driving
force and displacement of driven
harmonic oscillator in high driving
frequency condition is _
(1 ©0° (2) 90°
(3) 180° 4 270°
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37.

38.

39.

40.

41.

42.

The correct relationship between the
phase velocity Vp and the group

velocity Yy is

(1) V,=Vp—Ap-

dv
o — B
2) VP_Vg_ld}\,
dvp
V= Vet
1dVy
g A dr
The speed of sound in water is 1346 m/s
and density of water is 1000 kg/m?,
then the bulk modulus of elasticity of
water is nearly (in N/m?)
(1) 107 2 108
3) 09x10° (4 1.8x10°
The volume of hollow hall is 2000 m?
and total absorption coefficient is 165
unit. Then reverberation time of hall is
(1) 4s 2) 2s
3) s 4) 0.5s

3)

4 Vp=V

The musical interval between any two
consecutive tones in a 12 — ET tempered
musical scale is

)

(1) 2lf6
@ 2 @

The electric field due to a linear electric
quadropole is inversely proportional to

n? power of the distance. Here n is

(1) 4 2 2

3 =2 4 -3

The classical radius of an electron is

21/12
21711

given by R =A (2 . Here value of
m{,c2
constant ‘A’ is

(here symbols have their usual meanings)

1 3
(1) 411580 @) 201r|:a0

3 4
G) 4:'ta0 ) 37t80

10



43.

44.

45.

46.

10

Teh S T (TSGATH €,) Th FHH
g E_dwar @ | wEee et 8 ferega
& femn ST € -

EO
o e o

) E=_(§JEO
g

3) E=|- +2JE0
) E=(§JEO
e FATIIG-HIETe T @ —
(refiehl % 37 @ 7 8 )

No E:r_l No E:1'-'-1
M 3e,7572 @ 3,752

No 8!.—2. Na gr-1
). 3_e{)=sr—l ) 2_e0=er+3
fafafaa s d e s araa Tdi @ 2

(1) Brgae & gHiw e 2 |

(2) fFEaa & Tftew d Gidd
TfieRer it 2 |

(3) HoEaw & wHftehtr faga greehig
T % A AN
(sriRrsgamof) e 8 |

(4) Wegew & wiew faE@ ek

T & % T FafiE T # |
foreemaw wfew B, e & E ok g
gfew P gefee & -

- P
(1) D=eE—E
s oy P
@ DB=E+y¢
3) D=e,(K-1)E+P
- - 5
4) D=e,E+P

11

43.

44.

45.

46.

3)

A dielectric sphere (dielectric constant €,)
is placed in a uniform electric field E .

The electric field inside the dielectric
sphere is given by

(1) E—@-QJ
8l'
) E=(§; E,

The correct Claussius-Mossotti relation
is—
(symbols has their usual meaning)

No &—1 N e +1

0 e ez D 5 Te s
0 T 0 r

No 52 Moy 1

&) 3eo_ar—1 ) 260_€r+3

Which one of the following statements
is not true ?

(1) Maxwell’s equations are non-
linear.
(2) Maxwell’s equations include

equation of continuity.
Maxwell’s equations predict the
existence of e.m. waves.
Maxwell’s equations are not
symmetric with respect to electric
and magnetic fields.

“)

_)
Displacement vector B, electric field E

: =
and polarisation vector, P are related as

P
(1) D=cE-7

L B
@ D=E+g
(3) D=e,(K-1)E+P
— - =
4) D=e,E+P



47.

48.

49.

50.

1.

52.

Wmm%mﬁaﬁﬁ@ﬂﬁ,
A T 9T e H ferm A R |
"-'lﬁv AR v @m%an%wﬁqm
2 (v, +bv)2$rmwm=rw% EH
b@ﬁﬁm’mﬁ%l

(1) 3kT(1 +b2) (2) %(1 +b)?
kT
€) ;(Hbz) 4 "m

l,
(25) &
@ (Fh—5:

A dREm eI T W AR
B g |

(1) —4°C 2) 42K

(3) 219K (4 0K

fapet g <t Tt S[e-emEd yEw |
7 wd e A 80 cal @ 120 cal B |
Ife Prta g 6 TS 40 cal B A AW
w1 fopam wftrera wet gfa g 2
(1) 25% 2) 43%
() 50% (4) 63%

FaTdt SEr § U Hidd T4 61 ™A V
¥ 10 V Brar & dt wrdt # uferd g -
(R g Frraies B)

(1) R (2) 2R

(3) 2303R (4 4.606R

4 whfsm = 9R S @) foafa
H & il I AT’ —

1 4 ) 16

(3) 20 4 32

12

47.

48.

49.

50.

S1.

S2.

A gas of molecules, each having mass
m, is at rest in thermal equilibrium at
the absolute temperature T. If v_ and v,

are cartesian components of velocity of
a molecule, what is the mean value of
(v + bvy)z, where b is a constant ?

M
3)

W, 5 o SKT
=1+ @) - (1+b)

KT
py Sl O

Choose the wrong Maxwell’s relations
for thermodynamical variables.

() (g—XTf]s :{%}
o E),-{Z)
o [@),-2)
@ Eh-A5)

The density of liquid Hehum is
maximum-at .

(1) -4°C 2) 42 K

3) 219K ‘4) OK

The enthalpy of a gas before and after
Joule-Tomson expansion are 80 cal and
120 cal respectively. If enthalpy of
emergent liquid is 40 cal, then what
fraction of gas will liquidify ?
(1) 25% (2) 43%
3) 50% 4) 63%

The volume of 1 mole gas changes from
V to 10 V in isothermal expansion, then
change in entropy will be

(R is gas constant)
() R

(3) 2303R

2) 2R
(4) 4.606R

The number of ways through which
three fermions can be distributed in
four energy levels are
(1) 4 2) 16
(3) 20 4 32

10



53.

54.

5S.

56.

57.

10

feu wu whwy #, afg @@, @i H

Aftrrad F1 Y HaT @ @t S
wifeamar gnft
25| 120 + 40
Bs

(1) 120+40j] (2) 120-40j
() 40+1205 (4) 110Q

& Ul i fesewrt (Rredi ez € 1)
# Fasft dieea &1 @t we q@ wW

%v%ﬁﬁwﬁ%mmaﬁ
Teft9 PR Sieear arft -
m FY (2 300V

(3) 30042V (4 600V
n-8FeH fhee o we wfediy R, s

U U e feseart % 51w £= 60 Hz,
C, 3 C, yF A L 37 & 3R R, AW H

o o 3file 1urieR et femn smar & -
1.46 0.83
(1) L2C1C2 (2) I ’C]C2

3300 R,
®) Ic,cR, 4 TeooL

R-C Ia WS Iweis gt
st i we sy afer 100 ] | wads
$ = e 3= aw agfEl A
20 Hz @2 20 kHz & | 71 amgf W &
Tz 3ngft fm w dieea @f 60 3, @
Hf | -

(1) 75Hz (2) 15Hz

(3) 18Hz (4) 26.66 Hz
s fre Qfew # sFea (FRvS)
Qe i 1 & (hy, — I U A IFTI)
(1) h,>256 (2) h;<56

() hk228 (4 h>0

13

53.

54.

5S.

S6.

57.

In given circuit, if source deliver
maximum power to load, then load
impedance must be

120 + 40j

XO

(1) 120+40j (2) 120 40j
(3) 40+120f (4) 110Q

The rms value of input voltage in full
wave rectifier (having two diodes) is

'i%g V. The peak inverse voltage of

each of diode of rectifier will be
€)) @ \Y (2) 300V
(3) 30042V (4) 600V

Ripple factor of a full wave rectifier
using m-section filter and load
resistance R; for =60 Hz, C, and C,

in uF, L in henrys and R, in ohms is

given as
1.46 0.83

(1) L2C1C2 (2) I ’C1C2
R,

3300 L
®) Tcor, @ TeooL

The mid frequency gain of an R-C
coupled common emitter transistor
amplifier is 100. The lower and upper
cutoff frequencies of amplifier are
20 Hz and 20 kHz respectively. Find
the frequency in lower frequency
region where voltage gain is 60.

(1) 75Hz (2) 15Hz

(3) 18Hz (4) 26.66 Hz

The condition for sustained oscillations
is phase shift oscillator is (hg, — forward

current gain ratio)
(1) hg 256 (2) hg <56
(3) hg=28 4 h,>0



58.

59.

60.

61.

62.

63.

FET ! Frasft weramen <t v gt 2 -
1) 01QF1IQ

2) 10Q¥ 1000 Q

(3) 1000 Q& 10000 Q

(4) 1MQEFEE MQ

e =g I v A Ay fhen st 2 d wem
IR IHehIci! aeTdl o SITH <l 31U & -
(1) 1:2:3:4

@) 1:42: \/_ \4

(3) 1:3:5:

4) 1.\/_.\/_.\/5

‘A % TR H I °THUT AR ?

(1) 3T feeht (iehe) hi srgafeafa
i, STehTe1 <1 e &1 2 |

oW A uhe uremm wadesie
e BT 2 |

O U TR EIA 2 3R ST
i & eI R |

AT H Td: IcEe sl el Jeiw
(A7) Ieas 8 IAT BT 2 |

Teh Yool T8 ®IE (n = 1.5) I HATghea
SforertoTaTdt <6t Uk YT H T W 5890 A
F qureed & ygE YE A 10 fF
forefia 8t 2 | e H A § -
(1) 295um  (2) 5.89um
(3) 8.85um (4) 11.8um

A ufegst % wuw ga < fre oaen
T TN T qUTeEd A 8 | S ufeeht

A
(1) @ 3

r2 12
® = @ =
d: Soao U qYT S SeasiH
T <6t feafa wER 0 smgfa Y naft

HTd % AT Bl & | &1 n 61 9 8

1) 0 Q) 1
3 2 4 3

2)

3)

@

14

58.

59.

60.

61.

62.

63.

The order of input impedance of FET is
(1) 01Qtol1Q

(2) 10Qto 1000 Q

(3) 1000 Qto 10000 Q

4) 1MQ to several hundred MQ

If air film is formed in Newton’s Ring
experiment, then ratio of diameter of
first four bright rings are

1) 1:2:3:4
(2)\fxfxf\f
(3) 1:3:5:

(4) l.xf-xf-xf

Which statement is false about LASER ?
(1) In the absence of resonator
cavity, there would be no
amplification of light. _
In laser the active medium is the
amplifying medium.

Laser is a light source and analogous
to an electronic oscillator.

In laser the rate of spontaneous
emission is  higher than
stimulated (induced) emission.

)
3)
4)

When a thin glass plate (n = 1.5) is
introduced in one of the arm of
Michelson Interferometer using light of
wavelength 5890 A, there is a shift of
10 fringes. The thickness of plate is

(1) 2.95pm (2) 5.89 um

(3) 8.85um (49) 11.8pum

r is radius of first circle in zone plate
and A is wavelength of light used. First
focal length of zone plate will be

A

1) @ 3
2 22

B % @ 5

The ratio of spontaneous emission
coefficient to stimulated emission
coefficient is proportional to n power of
frequency of photon. Here value of n is
(1) o 2 1
3) 2 “ 3

10



64.

65.

66.

67.

68.

69.

10

weft SR qoe < et @ -
(1) YSEREYE (2) IoH ggg

NE) TR I (4)  Tefees 9o

sffeaaar & fagia & agar, Tifivs §
sag % ffeaca & oY sgeht =Fam

(1) 4MeV (2) 20MeV
(3) 400MeV  (4) 5000 MeV

e €1 77 witferer Tf 3 wogE Ryw o e
a1 AT Heheh i AT : -

(1) “ei?‘m~—>~%v '

Q) Tﬁ%ﬁ[mf——):h;z V2

3) T swi—v

(4) FASIA—>ih=

Weh VT o1 Ueh fenfi 1 o fo7u oiet S
2 Y=AxTHO0<x<],dTAR -

1) 2 2 3
3) \—‘f; @) %

afg a ¥R frsen g, o waen wifh %
HIER BEGISH T &% 1s Hah J
Foag <t Ifre @ afEa gl @ -

(M

) a

3)

W

a (4) 2a

e m G 1 Teh U1 L IS & Teh
forftar s fawe g 1 nifa & foo afterg
2, T 39 0T I oI ITEAT Foll &R B -
h2 nth?
) 7mL @) 2
2 2
O o5 @ o

64.

65.

66.

67.

68.

69.

The pumping method in Ruby Laser is
(1) optical pumping

(2) electron impact

(3) chemical pumping

(4) gas dynamic pumping

According to uncertainty principle, the
manimum energy of electron, for its
existence in side nucleus, should be
approximately

(1) 4MeV (2) 20MeV

(3) 400MeV  (4) 5000 MeV

Choose wrong quantum mechanical
operator given infront of following
physical quantities :

h
(D Momentum—)zm \'%

—h2
o I ol
(2) Kinetic energy ——> Co \%

(3) Potential energy —— V

(4) Total energy——> ih %

The wave function for the one
dimensional motion of a particle is
v =Axwhen0<x<1,then A is

(1) \115 ) \{S
® 5 @ 5

If a is Bohr’s radius, then according to
quantum mechanics average distance of
electron from nucleus in 1s orbit of
hydrogen atom is

@ 5 @ a

(3) %a (4) 2a

If a particle of mass ‘m’ is bound to
move with in a one dimensional infinite
potential wall of width L, then ground
state energy level of particle is

h? mth?
@ mL @ 3 mr2

h? n?h
@ gmz @ gmr



70.

71.

72.

73.

74.

75.

et 7 T 35 o 4 e et
F e S AT BT 8
(I-Sred 3T, J-Y{Pﬁ‘ﬂﬁ;ﬁ@n

h2 h

(1) E(ZJ+ 1) ) Z’I‘(J+l)
h2 h?

@) 30+ @ TA+D

frr & @ fr T w1 wgde s
RUTCHS & ?

(1 H? ) SLi®
(3) 5B10 (4) 92u235
1o - TR ZeE g H TSR Sl
U ZeTH T A 1 il 9T o HHTdT!
? I TE ng-

2 1
(1 +3 2 3

1

6 @ -3
T A AT |

(1) iR o e SEE e 2 |

) arfireha st TshuT 3T R HaT
WA & |

(3) e sa FfFEE % 91 ®
k@ ® |

(4) AR T SEETAEAE |

Rﬁw%aﬁ'&;ﬁﬁBoaﬂwamaﬁvﬂa

gy &1 et & fud 2 | g6 v

3T 5 o ) SRR Sl & -

(1) oRB, (2) ®%VvR’B,

(3) veRB, (4) Vv%RB,

TH m@mnﬁﬂﬁ@@%q@mﬁgﬁ
£y <1 e o BT Afe; =k A eht B
1 mm 2, Yo 6t iaRs B 1.0 cm 2
3t Aire W amifa fenr 1000 V 2 |

(1) 106 Vm™

(2) 1.44x106Vm!

(3) 043 %106 Vm™

(4) 1.44x10° Vm!
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70.

71.

72.

73.

74.

75.

The energy difference between two
consecutive energy levels of rigid
rotator is
(I-moment of inertia J-Rotational
Quantum number)

h2

h2
1 Fy@+1H @ ad+D

h? h?
(3) i(J+1) 4) T(J+1)
Among the following which nucleus

has negative quadrupole moment ?

(1) H? @) L
(3) 5Bl(}! (4) 92U235

The surface energy term in semi-
empirical mass formula is proportional to
n'h power of mass number A. Here n is

2
W 45 @ -

1
@) + @ -

Choose incorrect statement :

(1) Nuclear forces are charge
independent.

(2) Nuclear force are spin and
angular momentum dependent.

(3) Nuclear forces depend upon the
velocity of the nucleons.

(4) Nuclear forces are central forces.

The magnetic field of amplitude B, and

angular frequency o is established in a
Betatron of radius R. The maximum
energy of electron with velocity v in it is
(1) oRB, (2) %VvR’B,
(3) veRB, (4) vzeRBO
What will be the electric field intensity
at the surface of anode in a proportional
counter if radius of central wire is 1 mm,
inner radius of the cylinder is 1.0 cm and
voltage applied to anode is 1000 V ?
(1) 106Vm
(2) 1.44x10°Vm™!
(3) 0.43x 106 Vm™
(4) 1.44x10®Vm!

) 10



76.

71.

78.

79.

80.

10

T W FS § BRITRS T W TH
@7y, TieT Td Tad F9 F Her ¢ (T9)
T B & | 3o o -

(1) =gH
(3) B

2. = 0.3A 1 X FRT 0.5A STeteh ST
¥ s fpeee W amafe € | 98 v o
@ fidt s e s Sfwm dan 2,

(1) sin! @) (2) cos™ @] _
(3) sin”! (‘13—0) (4) cos™ (‘13—0]

sia- i wE S (BCC) 1 GHe
T BT & -

(1) 0.68 (2) 034

(3) 0.72 (4) 084
Sheet % s g T Sotege I &9l B =
E0—2Acoska@ﬂﬁﬁhiﬁfﬁﬁﬁ% |
Sotere S T 5 @ -

(1) 2Aa’coska

h2
) E,—2A cos ka
h2
3) 2Aa sin ka
hZ

*) 2Aa? cos ka

Syt <) Farfirse oAt 36 SIS o gfoed |

Erferfiga 1 & S H woa e TE 8 ?
(1) u Tree wost ¥ et s
Afm A S EsaR |
e & e v i fonedt it we
A e ST B g & |

Bifer e Qe B 8 3R ITH
St feraed Bl 2 |

mft afem = amgfmt @ Qe
FAE |

@
3)

(4)

17

76.

71

78.

79.

80.

In a cloud chamber, a short, thick and _
continuously straight track is obtained
on the photographic plate. The incident
particle is

(1) Neutron
(3) PB-particle

(2) o-particle
(4) y-radiation

X-rays of A = 0.3A are incident on a
crystal with lattice spacing 0.5A. The
angle at which second Bragg’s
diffraction maxima observed is

(1) sin™! @ (2) cos™! @
(3) sin’! (T?’a] (4) cos! (‘1%)

The packing fraction of Body Centred

Cubic Structure (BCC) is
(1) 0.68 (2) 034
(3) 0.72 (4 0.84

The energy of electron in s band of
crystal is given by E = E,—2A cos ka.

The effective mass of electron is given
by
1)

)

2Aa? cos ka
1’12
"E,-2Acoska
hz
2Aa sin ka
h2
) 2Aa? cos ka

In Einstein’s model of specific heat of
solids, which of the following
assumptions is not true ? )
(1) A crystal consists of atoms which
may be regarded as identical and
independent harmonic oscillators.
Any number of oscillators may be
present in the same quantum
state.

The oscillators are
oscillators and have
energy.

All the oscillators vibrate with
different frequency.

3)

)

€)

quantum
discrete

4)
O



81.

82.

83.

84.

8s.

af¢ T T T W o & K : 4rg i
Torga wa S wrTeTeRan 2 i e SR
L% 93 # adt fozam-wiv frem 2 -

K
(1) %=L @ =L
3) EI&ZL 4) %=L
1 mm =¥ % Jfoarers gty ar
4 yaIfed & "eba arell shif=ie O
a8 - .

(Cegiufam #1 wife g
7.9 x 10° A/m ?)

1) 79nA )
(3) 158A 4)

g ww Hu h wfes Fat @F BR
SH Folt o S g Al ST HTITR :

M @) 32ﬁc
3)

158 A
791 A

SlelNe!

3
4 5C

Torelt Tt et A 1 i e /9
e &1 7299 m 2 d feet Ao
IV 6 W AU TERTa e simar @ -

(1) mPe?+mgl (1 - cos 0)
) % m”6% — mg/ (1 - cos 6)
(3) m*?6+mgl (1 +cos )

1
G m/*0 + mg/ (1 — cos 0)

IAA GO F TR B AT R ?
(1)
)

€)
4)

% [X"Ja )] =x"Jn+1 (x)
% " Jn )] =" Jn+1 (x)

Jn(x)=Jn+1 (x)+l‘l‘z_11n+1 (x)

Jn () = Jn (=)
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81.

82.

83.

84.

85.

@

If ¢ and K are electrical and thermal
conductivity of metals, respectively at
absolute temperature T. Then correct
Wiedemann-Franz law in term of
Lorentz number L is

K K
® Tl e

T KT
® gL @ o-L

The critical current which can flow
through a super conductor aluminium
wire of diameter 1 mm is

(critical magnetic field for aluminium is
7.9 x 10* A/m)

(1) 797A 2)
3) 158A 4)
If kinetic energy of a particle is equal to

its rest mass energy, then velocity of
particle is :

1587 A
797 A

(1) C ) 32@(:
C 3
G) 3 “4) 5C

In a simple pendulum, the length of
string is / and mass of bob is m. Then
its Lagrangian is represented at
arbitrary angle 0 is

(1) mP0?+mgl (1 - cos 6)

1

5 mP’6% —mgl (1 - cos 0)

m?70 + mg/ (1 + cos )

)

1
@ 3 m/?0 + mg/ (1 - cos 6)

Regarding Bessel functions, which one
is correct ?

d
(1) dr [x" Jn ()] =x" Jn+1 (x)
(2)

3)
4)

% ™I ()] =—x"Jn+1 (x)

+
Ja(x)=JTh+1 (X)*i‘%.]'lnl x)

Jo (0) =Jn (=)
10
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87.

88.

89.

90.

10

f T T U (39 MES) O AT B
ot Fiate daml o ufEt v gt —
(1) E|=0,BL=0
(2) E|=0,BL#0
(3) E|#0,BL=0
(4) E[|#0,BL#0

Ter (HUSae) T i = T e

Sra e <l Sl SHEAT 2 -

(1) TUZ%
3) T %

I I [£(0 = 0)] 3T SRHIUH TEH
STt 9 R A ST T 2 —
[ rotal — F BIE-&]

4
(1) o= Im {0 =0)]

@ TP%
4 T"%

4
(2) Orow =12 In (6 =0)]
b |
() Orom =12 HO=0)

4
4) Orow = |f(©6 = 0)P

fo i e Fote aftay <t ffa deedn
2.

2kQ S .
S AY

2kQ
-3V
+4V 2% __j_vo
(1) 249 (2)? 10 diee _
(3) 36diee (4) 49R
Tt e (It ST w1 ST

7 170 < Tt (3TE) SR SR T
AR - |

o @ o

o @ o6

[NV
il ot
e
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86. If a wave guide is perfect conductor,
then the boundary conditions at its
inner walls are

(1) E|=0,BL=0

(2) E|=0,BL#0

(3) E||#0,BL=0

(4) E|#0,BL#0

The energy of an ideal boson gas below
condensation temperature is proportional
to

(1) TLQ (2) TSFZ

(3) T5f2 (4) T2

If Im [f(© = 0)] is the imaginary part of
th forward scattering amplitude, then
the optical theorem is
[0 1ot — Total cross section]

4n
O ot = 3 Im [0 =0)]

4n
Srotal = 12 Im [0 = 0)]

87.

88.

(D
)

4
(3) Orom =12 O =0

47
@) orgm =T f@=0F

For the adder circuit shown output
voltage is
2kQ

89.

8 kQ
——AWWA—
=2V

-3V

2kQ

2 k0
+4V

_i\,“

(5 10 volts
(4) 4 volts

2 volts
36 volts

(1)
3)

90. Using nuclear shell model the ground
state spin and parity of ;:O is

o @ o
3) @+ @ (@)



91.

92.

93.

T wftwy e ger 2 -

CLK

T foRu-getig
FeTiae RS Theu-gaig

)
@
@)
4)

JK feera -ty
D frr9-weig

I gl 37ETe (NMR) T REr
ﬁ:mﬁﬁﬁq(w)%w%
% % % TAE F=R W wEw:
Sl wREh ?
(1 2,3
(3) 2.4

3,6
a2

)
4

z-feen # w Sfera faega Ry % wrw
Frarehia afewr fova @ @ 2

(what & rerferd aref & 1)

M) A 0,0=-"LDin fo ey 5

2

@) A®6,0)= ~%@ sin [o(t - r/c)] 2

HopP3m

4nr

3) A(,0,t)=- sin [e(t—1/c)] Z

4) A@06,t)=- %p;r_a) sin [o(t—1/c)] 2

20

91.

92.

93.

The given circuit diagram is equivalent
to

]nput S
CLK

T Flip;ﬂop

clocked RS flip-flop
JK flip-flop

D flip-flop

(1)
2)
3)
4)

Consider the Nuclear Magnetic
Resonance (NMR). In a magnetic field,

1
nucleus with spin 5 and% have how

many equally spaced energy levels
respectively ?

(1) 2,3
(3) 2,4

2) 3,6
@ 22

What is the magnetic vector potential
due to an oscillating electric dipole in
z-direction ? (where symbols have the
usual meanings)

1) A(6,1)= J‘;"E}—“’ sin [o(t - t/c)] 2

2
Q) A(,6,t)= — BB o

disee [ox(t—1/c)] 2

203
@) A8, n=-tEL

A Sin [0(t—1/c)] 2

@) A0, t)=—HP2

dmr [o(t-r1/c)] z

- 10
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Various aspects of development are

(1) physical and motor development
(2) emotional and social development
(3) mental and cognitive development
(4) All of the above

According to Piaget, the child
understands conservation of length,
area and volume concept at the
following period :

(1) concrete operational period

(2) formal operational period

(3) sensory motor period

(4) pre-operational period

Which of the following arrangement is
required for guidance for the adolescence ?
(1) Sex education

(2) Vocational education

(3) Education for humanity/values
(4) All of the above

What should be the role of teacher in
adolescence for emotional development ?
(1) Co-operative(2) Disciplined
(3) Dominating (4) Strict

According to Gagne, which of the
following is not a type of learning ?

(1) Stimulus — Response
(2) Concept

(3) Problem— solving
(4) Discovery

Which of the following law of learning
is not included in the *Trial and Error’
theory of learning ?

(1) Readiness (2) Exercise

(3) Stimulus  (4) Effect

In Adolescence, which of the following
aspect is to be more sensitive ,

(1) Mental development

(2) Physical development

(3) Social development

(4) Emotional development
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M

Which of the following is most
effective method of learning ?

(1) Learning by doing

(2) Lecturing

(3) Rote learning

(4) Learning by computer

Which of the following cannot be
included in Cognitive Process ?

(1) Thinking (2) Perception
(3) Memory (4) Maturation

Which of the following could not be
placed in category of ‘learning’ ?

(1) Change of behaviour due to
exercise.

(2) Change of behaviour due to
exercise & experience.

(3) Change of behaviour due to
exercise, experience & drive.

(4) Change in behaviour due to illness.

Social Constructivism Approach is
given by whom ?
(1) Bruner

(3) Vygotsky

Skinner
Thorndike

@
4

Which of the following cannot be
included in characteristic of cognitive
processes ?
Cognitive processes are active.
Cognitive processes are capable
and pure.
Cognitive processes are directly
observable.
Cognitive processes are related
- with each other.

)
3)
@

Which of the following statement is not

correct according to behaviourism ?

(I) In emphasis on the observable
behaviour.

(2) Itopposed to consciousness.

(3) It emphasis on environment.

(4) It adopted introspection method.

10
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Which of the following factor is not
promote learning of the child ?

(1) Teaching method

(2) Organisation of learning material
(3) Meaningfulness of material

(4) Physical and mental fatigue

Which is not correct with respect to
theory of classical conditioning ?

(1) Learned facts are

permanent.

normally

)
3)

Emphasis on repetition.

It can be applied to get rid from
fear and anxiety of children.

C)

Understanding and interest has
minimum role.

Theory of cognitive development was
given by -

(1) Wilhelm Wundt

(2) A.Maslow

(3) Jean Piaget

(4) J.B. Watson

Factor which positively effect the
learning is —

(1) Fear to fail

(2) Competition with classmate

(3) Learning conditions

(4) Pressure from parents

According to Kohlberg, level in which
individuals value, trust, caring and
loyality to others as a basis for moral
judgment is —

(1) Non-conventional

(2) Pre-conventional

(3) Conventional

(4) Post-conventional

Who has developed the scientific
inquiry model of teaching ?

(1) Joseph J. Schwab

(2) Richard Suchman

(3) J.Bruner

(4) Jean Piaget
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Computer Assisted Instruction (CAI) is

used in —

(1) InResearch

(2) Developing Instruction Material

(3) Testing the effectiveness of
Teaching Method

(4) All the above

“Communication means sharing of
ideas and feelings in a mode of
mutuality.” This statement is given by —
(1) Meferland

(2) Edger Dale

(3) Anderson

(4) Lumis and Veegal

Which of the following statement is

correctly depicts the nature of

development ?

(1) Development is a continuous
process.

(2) Development is due to hereditary.

(3) Development is similar in all

individuals.

(4) Development proceed
specific to general.

from

Which of the following is not a

characteristic of Adolescence ?

(1) Rapid physical development and
changes

(2) High emotional tendencies

(3) Attraction toward opposite sex

(4) Adjustment

“Adolescence is a problem for self.”

This statement is given by —

(1) Kilpatrik (2) Verle
(3) Colesnic (4) Hurlock
“Conditioned  response is an

automation of behaviour by response of
stimulations in which first stimulus is
with response but at last it becomes self
stimulated.” This theory of learning is
given by whom ?

(1) B.F. Skinner (2)
(3) Pavlov

Bandura
(4) Thorndike

10
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Which of the following statement is not
correct about the nature of guidance ?

(1
)

It is universal.

It is a help to solve his/her own
problem.

©))
4

It is once for all activity.

The guidance personnel does not
solve the problem for the
individual.

Characteristics of maturity is :
1)
(2)
3)
“4)

An automated process
Completion of growth
Basis of learning

All the above

“Mental health means the ability to
make adequate adjustment to the
environment on the plane of reality”
statement is given by :

(1) Kuppuswammi

(2) Frandsen

(3) Ladell

(4) Ellis

Which of the following is not a
characteristic of emotional intelligence
of an individual ?

(1) Ability to perceive ‘and express
emotion accurately.

(2) Ability to discriminate according
to intelligence.

To understand emotion of its own
and others.

€)

To discriminate others emotions
and feelings properly.

“)

Who construct the creativity test in
India ?

(1) Jalota
(3) Mehia

(2) Bager Mehndi
(4) Bhatia



124.

125.

126.

127.

128.

(1,8,) 72 61 Femmd 2 -
(1) L”~2T”% (@ LT!
(3) L”2T2 4 LT

forelt 9 g wrdt 18 @ S <t e
FEN: [ = 20 em = 0.5 cm 3R
I, =50 cm + 0.5 cm & | 37 Sifi
SATETSA T ST 3 I 377 7 Bl -
(1) 30cmz=0cm

(2) 30cm£05cm

(3) 30cmzx1lcm

(4) 30ecm+£0.25cm

U FRR @57 | e U el &) @F & at
WBCm@ﬁﬁﬁaﬂmaﬂ@ﬁ%l
Ife gaeh! e 8 Frrera wfediy 2 dr =s frm
HARAYE X gt ar et B | 9f X 2 :
(1) lcm (2) 1.5cm

3) 2.0cm (4) 2.5cm

< TR T yehEt sa-gfam fam § € |
T M A ST few 15 ms™! Y 9
@ i @ aot gt et B et fean
ﬁ25ms‘13ﬁWﬁTﬁﬂW%IWA
1 B W (35h1) Tife Y faadia fesm &
(T A & |1 5 ms~! AT W)
T I §et T 9 1 BT S g o mR
ekl G C@T ST &8 ?

(1) 5 ms™! SACH AR

(2) 5 ms! gfeqor it 3t

(3) 15 ms! gf&or &t 3R

(4) 10 ms! I IR

3 whwi R B % R [R+8| -
|2 8| s e 2, v -

M & =|B|=0

2 ALB

@) |&] =|B| #0 3k X v B wwiw |

@ || = |B] 03w RaB
e 2 |

26

124.

125.
. scale are l] = 20 cm * 0.5 cm and

126.

127.

128.

The dimensions of ( p.ﬂeo)‘l/2 are

1) L%T% (@2 LT

(3) L%T2 @ LT

The length of two strings measured by a

I, = 50 cm + 0.5 cm. ‘The length

difference and the error therein would be
(1) 30cm*=0cm

(2) 30ecm+0.5cm

(3) 30cmz1cm

(4) 30ecm+0.25cm

A bullet fired into a fixed target loses half
of its velocity after penetrating 3 cm. If it
faces constant resistance to motion
further, it will penetrate X distance before
coming to rest. Here X is
() 1lcm (2)

3) 20cm 4)

Two parallel rail tracks run north-south.
Train A moves north with a speed of
15 ms™! and train B moves south with a
speed of 25 ms™!. What would be the
velocity of a monkey running on the
roof of the train A against its motion
(with a velocity of 5 ms™! with respect
to the train A) as observed by a man
standing on the ground ?

(1) 5 ms™! towards north

(2) 5 ms! towards south

(3) 15 ms™! towards south

(4) 10 ms™ towards north

1.5cm
2.5¢em

For two vectors K and ﬁ |K+§| =

| A~ E)|, is always true when

1 |&] =8| o

@ ALB

3 |&] = |B] #0and X and B are
parallel.

|Kl = |§l #0and A and B are
anti-parallel.

(4)

1v
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130.

If magnitude of two vectors are 7 and 3
respectively, which of the following
could not be magnitude of resultant of
these two vectors ?

1 3 2 4
B) S @ 7
Table-1 Table-11
A. N=mg i. Elevatoris moving
upward with
increasing velocity.
B. N>mg ii. Elevator is moving
with constant
velocity.
C. N<mg iii. Elevator is moving
upward with

decreasing velocity.
Using the given codes, choose correct
relation between normal reaction
experienced by a person of mass m in
an elevator and type of motion of
elevator.

A B C
1) i i i
Q) i i iii
(3) ii i i
@) i i i

An object at rest explodes into three
pieces of equal mass. One of the piece
moves eastward at 24 m/s and second
moves towards north at 18 m/s. The

speed of the third piece is
(1) 6m/s (2) 2lm/s
3) 30m/s (4) 42m/s

Choose the incorrect statement :

(1) Frictional force opposes relative
motion between two surfaces in
contact.

Frictional force is the component
of the contact force along the
common tangent to the surfaces
in contact.

Static friction opposes impending
relative motion and it always
depends on area of contact.
Kinetic friction opposes actual
relative motion and it is
independent of area of contact.

2

©))

Q)
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A 60 N crate rests on a rough horizontal
surface. A 21 N horizontal force is
applied on it. If the coefficient of
friction are p, = 0.5 and K = 0.4, the
magnitude of the frictional force on the
crate is
(1) 9N
(3) 24N

(2) 21N
(4) 30N

A body is moved along a straight line
from rest by a machine delivering a
constant power. The distance moved by
the body is proportional to n'h power of
time at any instant. Here n is

1 3
o 3 @ 3
3 1
3 3 @ 3
Choose the wrong statement :
(1) Every force encountered in

mechanics cannot be associated
with a potential energy.

Work done by friction over a
closed path is not zero and no
potential  energy can  be
associated with friction.

During a collision the kinetic
energy conservation (even if
collision is elastic) holds at every
instant of the collision.

During collision the total linear
momentum is conserved at each
instant of the collision.

2)

3)

4

One  quarter section is cut
symmetrically from a uniform circular
disc of radius R. The mass of this
section is M. It is made to rotate about
a line perpendicular to its plane and
passing through the centre of the
original disc. Moment of inertia of this
section about the axis of rotation is

2

m v @ AR
2

(3) sz_(_ (4) 2MR?

10
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A body of mass m and radius R rolling
horizontally without slipping at a speed
‘y’ climbs a ramp to a height 3V?/4g.
The rolling body would be

(1) asphere

(2) acircular ring

(3) aspherical shell

(4) acircular disc

A particle executes a simple harmonic
motion of time period T and amplitude
A. The time taken by the particle to go

. 3 o
directly from x = 32[ A to the positive
extreme (x = A) is

B 55 @

T
3 3 )

An object suspended from a spring
exhibits oscillation of period T. If spring
is cut into two equal parts and joined to
some object as shown in figure, the new
time period of oscillation will be

LR L

(1) 2T 2 T
T T
@ = @ 7

The figure shows elliptical orbit of a
planet m about the sun S. The shaded
area SCD is twice the shaded area SAB.
If t, is the time for planet to move from

CtoDandt,is the time to move from
A to B then

m

Wﬂ\h ,,
Q@ t, <t
@ 4y=2

LV

6]
3)

4L=1
t, =4t,
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If a man standing at the equators on
earth feels weightlessness, then the
length of one day will be
(approximately) :

(1) 12h (2) 6h

(3) 24h (4) 14h

One end of uniform wire of length L
and weight W is attached rigidly to a
point in the roof and a weight W, is

suspended from its lower end. If S is the
area of cross section of the wire, the
stress in the wire at a height (L/4) from
its lower end is

v, )

(1) 3 ) g
3 .

(WIJFT“U W, +W

G —s— @ —3—

Four " wires of same material are
stretched by the same load. The
dimensions of wires are given below.
Which of them will elongate the most ?
(1) Length 1.0 m, diameter 1 mm
(2) Length 2.0 m, diameter 2 mm
(3) Length 1.0 m, diameter 2 mm
(4) Length 4.0 m, diameter 1 mm

If work required to blow a soap bubble
of radius R is W, then the additional
work required to blow its radius upto
3 R will be

1 27w 2 9W
(3) 8W 4 3W
If a capillary of radius r is dipped in

water, the height of water that rises in it
is h and mass of water in capillary is M.
If the radius of the capillary is doubled,
the mass of water that rises in the
capillary will be

M
o 5
(3) 2M

2 M
@) 4M

10



146.

147.

148.

149.

150.

10

e v iU (SR UE) W ae | 146. A tall cylinder is filled with viscous oil.
A 9O B | U Tt FFS (pebble) i TEH A‘;ﬁund pe_bl?i?f ils dr'lopp:;l f(r:ogn the ttﬁp
% s 5 with zero initial velocity. Choose the
¥id (<) & 5 ; Rl e correct plot which represents the
2 | @ s g S ek .3 (v) W velocity (v) of the pebble as a function
T (1) F e % w9 Fefm s | of time (t).
v A v4 ve
) i ) N\, (1) /_’ 2) N
= 'y >
t t t t
ve ve TS v
3) @) — 3) @)
T Y R I @ - 147. The working of an atomizer is based on
(1) sEe frga ® (1) Bernoulli’s principle
2) st B @ (2) Boyle’s law
. (3) Archimedes principle
g; ;"i‘&‘ﬁ%‘a‘ i@“ £ (4) Hooke’s law
a1redt g Y TiaRes Holl Toh e 2 - 148. The internal energy of an ideal gas is a
) function of the
(1) e 78 g 6l O :
2 et G ATd gas pressure only
E?); g g - (2) gas temperature only
I (3) gas volume only
4) T\ g 9 qY
) ™ ‘ (4) gas pressure and temperature
TH A £ 2 IR quE (TFHU) & 149. The mean free path covered by' a
f1 7 HTe TR T 99 T 3 fear S mol-c(fule ' be}ween two successive
3 : collisions is given as —
. ‘ (n is number density and d is the
(n T B 3TN d 3TV T A 2 1) diameter of the molecule.)
1 1 1
1 2 1
M \ﬁ nnd @ 2 nnd M \ﬁ nnd @ 2 nnd
1 1 ' 1 1
3Y % 4y T+ o =
) A\J2 nn2d ) A2 nnd? ‘ ) A\[2 nn?d _(4) A2 nnd?
frdt wpe § W FeE 45 J T 150. A system absorbs 45 J of heat and in the
ST 11 J %@ w2 | P process it does 11 J of work. The system
i o5 ' follows a different thermodynamic path
qH SRR T 3“‘;}” ﬁ? to the same initial and final states and
I FSTI 98 W 16 T ERGIE does 16 J work, the heat transferred in the
=0 WohH & FreT i SUHIia SO E - process is
(1) 451 @ 18] (), 457 (2, 183
3) 297 (4) 507 (3) 29J @ 207
31
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