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1 HU foa V(x) =%kx2 —%x3 EH
k> 0%, % 8 i T T 8, 79

(1) x=0@x=%@mﬁwm@n€5
frg e

() x =0 Trf e i g
x=-§m1zﬁmmwwﬁg%l

(3) x=0@x=%mw

CRECAN
(4) St 1 T TR % B
fag T 2 |

& frm o s 9 8 o ferew R S
RR LT S HAHE § @l 6 2 38
T ol A T B | At Féw @ b
7 féirg 0 9 O TR I & T T 8
Y U I (z &) oft 7 S T Zz-3W
& el 2, T 3T o YR -

)
(2)
(3)
4)

o o Pem S, 98, AR |
msz,s]%aﬁﬁaﬁahmmﬁ
S, 3 S, & Neor T T R A S Fy
F % | e s e e ?

(1) F,=0;F,=0

(2) F,=0;F,#0

(3) F,#0;F,#0

(4) F,#0;F,=0

- -
+oxXVv

—(

—
®
—
w X
-
T

<l
I

<l =i
1l

<] <l =l =l

! i

Il

<l

x

o a— —r— ecosan — ——— —— —— Tt T, Ty S

3

A particle is placed in a region with
potential V(x) = 15 kx? — %‘ x3 where
k, A > 0, then

(1) x =0 and x = I';C are points of

stable equilibrium.

2) x = 0 is a point of stable
equilibrium and x = k/A is a point
of unstable equilibrium.

(3 x=0and x = k/A are points of
unstable equilibrium.

(4) There are no points of stable or
unstable equilibrium.

Consider two frames S and S' where S
is stationary while S' is rotating in
space about its Z' axis. The origins O
and O' of the two systems coincide and
the axis of rotation of S' (i.e. z'-axis)
also coincide with z-axis of S, then
velocity transformations are :

(1) 3‘=3+$x?
2) ¥=v-@ T)xo
B) V=v-8xT
(4) F\T'=3x?+8x_r)

A particle is observed from two frames
S, and S,. The frame S, is accelerating

with respect to S,. Let F, and F, be the

forces on the particle when seen from
S, and S, respectively. Which of the

following is not possible ?
(1) F,=0;F,=0

2) F,=0;F,#0
(3) F,#0;F,#0
(4) F,#0;F,=0

10
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T H fRR W@ g %1 A 9UT B, TER
FTRYUT TS  THIVT Th GER 1 3R 7Ifd
HRE I g msg AR I v
AT B <1 =7eT 2v R, a9 free o g
FgH AR —

(1) A
2) v

(3) 15v
@) 3v

100 kg T Th Tehe SHEATER BIFT ATl
2 | gfe fFafas a1 750 m/s quT A
IO R 2 kg/s B, Ushe H IR
T B (S T 3R —

(1) 12 m/s?

(2) 5m/s?

(3) 3m/s?

(4) 10 m/s?

LT3 W TH 100 m = R &
T TeeR Y YRR 3 § Seater fi=
&I 3R BieT Wl 2 | geeft % gue %
SR Yt Hag W UgEd T TRR B
giferst e sma i |

(ge=ft =1 H1oftE o = 7.29 x 107 rad/s)

(1) -0.022 m
(2) 0.033m
(3) 0210 m
(4) 0.320m

r— A S TS S, Syt i T SRS, A A

Two particles A and B initially at rest,
move towards each other under a
mutual force of attraction. At the
instant when the speed of A is v and
the speed of B is 2 v, the speed of the
centre of mass of the system is

(1) zero
@) v

(3) L5v
4 3v

A 100 kg rocket is set for vertical
firing. If exhaust velocity is 750 m/s
and fuel is consumed at the rate of
2 kg/s, the initial acceleration of rocket
is (in upward direction)

(1) 12 m/s?
(2) 5 m/s?
(3) 3 m/s?
(4) 10 m/s?
A stone s

dropped vertically

downward with zero initial velocity
from a 100 m high cliff at equator.
Find the horizontal displacement of
stone when it reaches on ground due to
rotation of earth.

(Angular velocity of earth = 7.29 x 107
rad/s)

(1) 0.022m

(2) 0.033m

(3) 0210m

4) 0.320m



g 61 T8 ¥ 400 m Fr= Ut F o
T uftgd st srgaTfa Hif |

(@t 1 ¥ = 1000 kg/m? qAT 3T
SEATEIAT UM = 2 x 10° N/m? &4)
(1) 1kg/m?

(2) 2kg/m3

(3) 4kg/m?

(4) 8 kg/m3

r B e 7 oats w1 9ve gl R W
et qe new © WIfE 2 | g X A
FHTAT & —
(W — &8 T UR 3R Y — I7 &
TATEIT T[UTTh)

3
(1) 1

4
-

WP
(3) Yr4

\
“4) 33

4mﬁmﬁﬁa@Avaﬂﬁﬂﬁfm
T A BR 2 m gowH Yt a5g B @
THRRU DTN B | TEE TE TE TR R |
TR T A GRI GRI=ING Sl o1 39 & —

(1)
()

3)

Oloo Wluh Ol \O|—

(4)

Estimate the change in the density of
water in ocean at a depth of 400 m
below the surface.

(Take density of water = 1000 kg/m?;
Bulk modulus of water = 2 x 109 N/m?)
(1) 1kg/m?

(2) 2kg/m3

(3) 4kg/m?

(4) 8kg/m?

A beam of length / and radius r is
supported at its end and loaded in the
middle. The depression at the centre is
proportional to

(W — weight of load and Y — Young’s
modulus)

Yr3
(I) le

4
@ o

WP
(3 ) Yr4

w3
(4) Yr3

A body A of mass 4 m moving with
speed v collides with another body B
of mass 2 m at rest. The collision is
head on and elastic in nature. In the
collision the fraction of energy
transferred by A is

M
2
3)
“

\ojoo Wl Ol O~

10



10. =T 6 Tum B 107"m 6 1000 B

11.

12.

10

Tt R e TR Bl T A g T
£ 11000 gt <t Pt IeStT Horl a1 TH
=t g i It Fisit T T @ -
(1) 1000

(2) 100

(3) 10

@ 1

S g9 I s FIEferdl A 0.4
aYl 0.8 ek T9ed o ga H gamn
T ] | A 6 IS8 TS H U
6:5 8, dl 378 gal I SR B I
BT

(1) 6:5

() 12:5

3) 3:5

4 7:12

T Bl Mot 1 FHAH m T 84 d
? | 3 fomda % s o 9N H ore
ST g AT S I &g g Fra am
T S el B | afg frerlH 1 e d,
2 ) 3190 Tiiel T HrEE WH 9 B -

d1
(1) mg [d_z

m
@ g d

3)

d2
(4) mg (1 & ?1]

[ ——————E AR R Y

10.

11.

12,

(1

Suppose 1000 small water drops each
of same radius 10~'m coalesce and
form a big drop. The ratio of total
surface energy of the 1000 drops to
that of a single big dropis

(1) 1000

(2) 100

(3) 10

4) 1

Two capillaries of same diameter are
dipped into a liquid of specific
gravity 0.4 and 0.8 respectively. If
their surface tensions are in the ratio
6 : 5, then the ratio of height of liquid
in them will be

(1) 6:5

(2) 12:5

3) 3:5

4 7:12

A small sphere has mass m and
density d,. It is released in a long jar

of glycerin and after some time it
attains a steady velocity. If density of
glycerin is d,, then viscous force

acting on the sphere now is

dl
mg 'd_2

m
(2 “('j"l' dyg

3)

d,
(4) mg (1 - T}]
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14.

m G o T U1 ! TRIWH o7 u &
gfter & 45° s | vafya e 2 |
W& formg 3 WE H % ST FAT
1 i Fra IR T/ HO A Ty
% I frg WAl |

l'l'll,l3

(1) 7

mu?

@) “4g
mu3

® s
2

@ 5=

T T FSPH I HT g & A
i X T 7 qUT THHT 9y Erelgarehn
B ARG HIATE —

(STtehi o 37k T el §)
SR
” v=(ﬁ)m

(3) v= (m(rkJr k))y2

@ v=(Ee+0)

B R S S S PP

13.

14.

A particle of mass m is projected with
initial velocity u at an angle of 45° to
the horizontal. Find the magnitude of
angular momentum of the particle
about the point of projection when the
particle is at the highest point of
trajectory.

mu3

2g

I'I‘ll.l3

@ %

(1)

mu’
®) nog

2
mu
@ 5=

A body is moving under inverse
square central force and its path is
elliptical. The velocity of body is —

(Symbols have their usual meaning)

o - BE-A)

3) v= (m(rk+ k)]m

1/2

@ v={re+20)

10
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16.
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ABCD T Udeft TR wie 8 e
T THEIH o & G749 4a B | 9N
foig som™ Yo% m FRETgER < W@
s ¥ | ggw Rer % S g
Afgea

]
I
A : B
m o m
(-a, a|0) : (afa, 0)
I
—————————— X
m -
C

D
€< 4a —>

(1) el [, AYAR |

(2) oL, qonl, A |

(3) SIS H A PR TG R |

(4) ST i lg ¥l oui g A T R |

T ! T TR 11 ! BT R & e
%WWQ)@WWE&T%
qid: PO @ R | T t =0 W T8
A ImEaTE 6 T4 (form ) S 3@ |
THEAH G & AT 3TRH 8l STt 8 &
HRV FEHH Thd HET IE L ¢l B |
$H HIRT gHhT BT R(H) = Ry + ot %
ITER gt 8 &l o b famh @ |
SEeh! VIR =T A A o WY TiHEaq
%! & g I wag 9% @

(v & fop s gui <6 SR fererdt i 2 1)

(D

3)

15.

16.

ABCD is a thin square plate of
uniform density ¢ and side 4a. Four
point masses, each of mass m are
placed on the plate as shown in Fig. In
the moment of inertia, matrix of the
composite system

'y
A : B
(-a, a]0) o E e (a,|a, 0)
W x
(-2, -a,|0)'¥ N (@]-2.0)
C< 4a >D

(1) only Ixy is zero.
(2) only Ixy and Iyz are zero.
(3) All the product of inertia terms

are zZ€ro.

None of the product of inertia
terms is zero.

“)

A spherical ball of ice has radius R

and is rotating with an angular speed ®
about is central axis. At time t = 0 it
starts acquiring mass because the
moisture (at rest) around it starts to
freeze on it uniformly. As a result its
radius increases as R(t) = R, + at

where o is a constant. The curve

which best describes its angular speed

with time is (assume ice does not melt
during the rotation).

(O] (O]
N0 N
i ot

t

ey

@) @ "

t



17.

18.

19.

QHBQEWW%QEW

Q = q* cos Bp, P = q* sin Pp TH
e el Tl ! TefRid Y, & :

1
(1) a=3;p=2
(2) a=1;p=1
(@) a=2:p=2
) a=2p=1

I FeT-aTE] Hfehe Trael 36 ThR
e ST @ -

(1) |F,L -] =1fF
@ [E.T -8]-0
@ [B.T.8]=6xT
@ [F.T-8]=4xF
m,, TR g % Q1 01 e TR
€ T wemR fue 9 ® | T @
T 1 i T1e fHata # e 1 =1
1 0.6 AT ft | 3ifaw IcTg 1 FHE &
S5m,
1)
2) 2m,
5m,
3) >
25m
@

TS TPASED 203 AP ] TIAAEISES TR SEAY] TERESY WA} et e i e st

17.

18.

19.

The value of o and B for which the
equations Q = q* cos Bp, P = q% sin Bp
represent a canonical transformation

are

2

.
-

B [ —

(1) a=

B
a=1;p=1
oa=2;p=2
a=2;B=1

)
3)
4

Angular momentum-Poisson bracket

relation is given by

W |F, L -f]=5F
—_}‘_) A-

@ |F.L-A|=0
> = A1 A =

3) |F.L-Af=AxT
> = A1 A =

4) LF,L-nj=nxF

Two particles each of rest mass m

collide head on and stick together.
Before collision, the speed of each
particle was 0.6 times the speed of
light in free space. The mass of final
entity is

5m
{0}

(2) 2m,

@

@ —

10
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21.

22.
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et affewl € -

M) =5 i8=50

@ a=5 =5

) qi=§—ﬁ;pi=~§§f

) qi=%f;pi=—%

o & quife oTHER g™ 0.32 kg F @
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Ife AB @1 CD Rl 1 W& g8
e AN 4g/m AT 8 g/m €, @ FH
IO FTIRY WG H Tl B AL

A & —
W7/ 1777777774
A
B
[m]
C
D
[m ]
1) 2:1
2) 4:1
(3) 1:3
4 8:1
3 T SeTeh, TS ! oS [ U7 S

THM m, T gHAMEH k 9o fAadme
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20.

21.

22,

Hamilton’s equations are

. _O0H ., _oH
(1) =%, 5Pi=5q,
1 1

Loy oy

Two blocks each of mass 0.32 kg are
connected with wires AB and CD
respectively as shown in figure. If
linear mass densities of wires AB and
CD are 4g/m and 8 g/m respectively,

then the ratio of speeds of transverse
pulse produced in them respectively is
LLLLLLLLLLLLL.

A

B

[ ]

C

D

o]
(ry 2:1
2) 4:1
(3) 1:3
4) 8:1

Two simple pendulums, each of length
! and bob mass m, are coupled by a
massless spring of spring constant k.
The angular frequencies of normal
co-ordinates are

® o=\

@) o=

ag

3) @, =

R
| Il
| + +
Bl~lg|R|8I~

e | ~Io2

e
(o]

|
Sy

|
8 |=

@ o=



23,

24,

25.

n THEEH 701, T s sl e 1)
2, Th-gW & AT et § | T 6
FHI: HAT TG qUT Hell TG 8l

e SAferean dfisrarati 1 19T 8 -
(1 1

(2) n

@3) n?

(4) n(n-1)
1l4cmmwwmﬁ=ﬁﬁﬁ@

35 fora 2 | 1 Tgei 1 el wae T1fee
@ fovem fi= feedl 6t @ smafa

I 1:3: 48 7

(1) e fRE 96 cm @1 102 cm |
(2) THRA 72 cm T 96 cm W
(3) T R A 48 cm TUT 96 cm W

(4) T 36 cm YT 84 cm W

afe v, TNV, FA: TG S A HA
T B, A SrEm gREqur % e wd & —

dv
) —E>1 V<V,

dVv
—R<1:V <V

@ @ <LVg<y,

Y .
3) -——"—>1 V=V

dv
4) _E<1 V>V,

| 23.

[ D RSV S SR SIS SISy SIS A

10

24.

25,

n identical waves each of intensity I,

interfere with each other. The ratio of
maximum intensities when sources are
coherent and incoherent respectively,
is

(1 1

(2) n

(3) n?

(4) n(n-1)

A sonometer wire of length 114 cm is
fixed at both the ends. Where should
the two bridges be placed so as to
divide the wire into three segments
whose fundamental frequencies are in
theratio1:3:47?

(1) At 96 cm and 102 cm from one

end
(2) At 72 cmand 96 cm from one end
(3)

“)

At 48 cm and 96 cm from one end

At 36 cm and 84 cm from ohe end

If Vg and Vp are group velocity and
phase velocity respectively, then the
condition for anomalous dispersion is

dv
(1) ——£>1 V, <V,

dv
) —E<1 V, <V,

dv
(3) —9>1 V>V,

dv

@) FE<LV,>V,

10



26.

27.

28.

10

o€ 97 W Hife e | sewE @
S 39 R GEAH S g1 |
(c - JShTIT ST o)

(1) 3250
@5
3 3¢

@ 3

m,, fR gemm ! T 55 0.8 ¢ 91 %
Y T I THH RR geme 6 R
TG ¥ Ui STTCARY THFHL H B |
TR o IvETd aEgIAl I WSS 9T
<1 ot SHRT |

(D
()
€)
4)

m S 1 T U Teh aeA e 9
y = ax? % ITfeN o & IF=wia for
oy feaeran @ S fop fom o gorian mn
'3 | ?T&'-T a Th IEERICT % | U o1
AR &

O oo
le]

Mo Wlo _;:_It.éa

1
(1) L=7mx?-mg ax?

— b

2) L=5m(l + 4a%x?) x2 — mg ax?
1
(3) L=5mi’+mgax’

(4) L =%m (1 + 4a2x?) 2 + mg ax?

11

26.

217.

28.

Find the speed at which the mass of an
electron is twice its rest mass.
(c - velocity of light)

w B
@ 3
3 3
@ 3¢

A body of rest mass m, collides

perfectly inelastically at a speed of
0.8 ¢ with another body of equal rest
mass kept at rest. Calculate the
common speed of the bodies after the
collision.

(D
)
3)
)

C

\O |co

Die Wio |y

A particle of mass m slides under the
gravity without friction along the
parabolic path y = ax?, as shown in the
figure. Here a is a constant. The
Lagrangian for this particle is given by

\L¥

1
(1) L=7mx2-mg ax?
2

1

(2) L=5m(l + 4a2x2) %2 — mg ax?
1

(3) L=5m5c2+mg ax?

1
4) L=5m(l + 4a2x?) ¥* + mg ax?



29.

30.

31.

afe Tk TeHT HUT H FoAt ITeh! TR
St N O1/16 § IR B, A OgEER
-sinelt qureed # wfawrd afg grft —
(1) 400 %

2) 300 %

(3) 200 %

4) 100 %

T B i T A qUT T oA
T S-S quTeed 1 HH 9 HIF B |
3 BIZM Y oAt qAT SAFEE Y Tl
Sl BT AT B —

(m - AT BT FEAA)

mZch2
( 1 ) h2

(2) h/m?%cA

2mch
)i

4 1
T HU HT ieEier w9 S (¢ ®

ol x feam & v 3 @) & v AR R |
for fidw @ S o geest v wda g —

(3) Y & & 378 % w9 § Gefqmmen
(4) X 1% & 3185 % w9 ° Gelgarnn

T —— T———— T . TSl Wi et et

12

29.

30.

31.

If the energy of an alpha particle is
reduced to 1/16 of its initial value, the
percentage increase in its de-Broglie
wavelength will be

(1) 400 %
(2) 300%
(3) 200%
(4) 100%

The wave length A of a photon and the
de-Broglie wave length of an electron
have the same value. The ratio of
energy of the photon to the kinetic
energy of electron is

(m — mass of electron)

m2c)A?
( 1 ) h2

(2) h/mZ\

2mcA
)

) 1

The path of a particle in a moving
reference frame S' (velocity v in x
direction comparable to c) is circular.
Its path will appear in stationary
reference frame S as

1)
)
3)

Circular

Hyperbolic

Elliptical with Y axis as major
axis

(4) Elliptical with X axis as major
axis '

10



32. s &0 6 Rfq A P seh ’ 32. The uncertainty in the position of a

33.

34,

10

T-sivelt qireed % wuH R} | 39 9 A
=am e § —

(1) v/4dn

(2) v/8n

(3) v/12zn

4) v/8

m FEAF % TH B W TH A

F() = — Vv(r) SE&E 2 aTih sae!
TEHS G(p, ) HAT-IAHW HifS

2 |
W(ﬁ%—avg)d:u(p, t)=i%?(p,t)
H h=1% AY GG HAT 2, a B
Ireafas Fraie § qen v, HeT- AT
# e 4R & | 9 F(r) B

(1) —ar

(2) -2ar
G 5
(4) —dar

10718 m form & ook w9 3 wg U ol
TUT Tk NEH & 11 § AATIaar &1
3T & —

(m,=9.1x 103! kg; m, = 1.66 x 10727 kg)

(1) 5.5x10*
(2) 1.82x10°
(3) 5x10°

4) 3.6x10™*

A —— — r—— L— ——— T— L — T —— Tt s oot

13

33.

particle is equal to its de-Broglie wave
length. The minimum uncertainty in its
velocity is

(1) v/dn

(2) v/8n

(3) v/12n

(4) v/8

A particle of mass m is subjected to a

. force T’}(r) = — Vv(r) such that the

wave function ¢(p, t) satisfies the
momentum space Schrédinger equation

2 8
(ﬁ;—avﬁ] o(p, t) = ig?(p, £) with

h =1, a is same real-constant and Vp is

the gradient operator in momentum
space. The force F(r) is '

() —ar
(2) —2ar
@ 5
(4) —4ar

The ratio of uncertainities in the
velocities of an electron and a
prdton confined to a cube of dimension
1078 m is (m, = 9.1 x 107! kg; m_ =
1.66 x 10727 kg)

(1) 5.5x10™*

(2) 1.82x103

(3) 5x10°

(4) 3.6x10™



33.

36.

37.

T IRafaE THERE A W RER W
AN femma whiem A2-3A+2=0%H
TR B R | TR B A WL
aeffeor € S A g e <t STt
2199 A % 3T Hor &

T ol sfew (0 < x < a) ° Tiasfe
07 & FRuf =1y A 8 —

(D

B

@

bo |

3)

4

_p_tté) w|w

Ife @ TERE A U1 B U HA
fafrias g [A, B] @ swu-fatma
e T UIeH R 8, @ [A, BY] §°F
2T —

(1) n[A, B]

(2) (n—1)A"1[A,B]

(3) nB™![A, B] |

(4) (n—1)BIA, B]

——— o — S TR —— S T TR, —— e To—

oy
F -

35.

36.

w
A

A - .
Given a real operator A satisfying the

quadratic equation A2 _3A+2=0.
This is the lowest order equation that

A obey. The eigen states of A are then

()

(el
& (Jual)
@ @)

2)

The expectation value of position of a
particle moving in a one dimensional
box (0 <x<a)is

(D

S

)

3)

4)

W WE e
ks I !

If two operators A and B follow
with  their
commutator operator [A, B], then
[A, B"] will be equal to

(1) n[A, B]

(2) (n-1A™[A,B]
(3) nB™![A, B]

(4) (n—-1)B[A, B]

commutation relation

10



38.

39.

40.

10

m GIHH GT E Sl 1 T 01 eI |
Y IF R RMA T @Rx=0RTE |
fave @it W arfea & San fs A
gwan @ | v € i S=mE VR
an vV >E Ix=x0‘EI'{GT&"Tbx0>O$UT
& 91T S Y TTRehdT 5% x = 0 W 9T
1 Y TRreRaT Y 1/e TH @ |

2m (V,—E) |2
"‘Jﬁa=[ihg——)} ?ﬁxoimﬂ'l'*l%

+

Ee—>
Vo

x=.0
(1) 2/«

_
G 74

Q) o

(4) /40

Teh 1A TR HUT T T B
W@ =26, ) +36, ()

g fen s & SEf ¢,(x) T d,(x)

I Bo & e Sd 3 Sl

T AN —leV 9T —2eV & | T &

Wwﬁwxﬁ%

-41
(1) Fev

-11
?eV
36

3) 55 eV

“4) % eV

2

afe frdt Brferfr sfom & ot wR &
il 14E, B, A Tasseal i Hife & —
1 2

2 3

(3) 4

4 6

e Tir— —— A A} TRE—" ———— T——— ——

15

38.

39.

A particle of mass m and energy E,
moving in the positive x direction is
incident on a step potential at x = 0 as
shown in the figure. The height of the
potential step is V, and V, > E.

At x = x;, where x, > 0 the probability
of finding the particle is 1/e times the
probability of finding it at x = 0.

2m (V,-E) 172
Ifa=|—""3 | thevalueofx,is

h2
Eeo—> Vo
x=0
(1) 2/a 2 o
3) -51& (4) /40

The wave function of a quantum
mechanical particle is given by

3 4
y(x) =50, (%) +35 0, (x)
with ¢,(x) and ¢,(x) are eigen
functions with corresponding energy
eigen values -leV and -2€V,
respectively. The energy of the particle
in state y is

-4l
(1) fev

2) TeV
3) Eev
4) 'S—eV

If the energy of energy level in a three
dimensional box is 14E,, then order of

degeneracy is
1 2
2) 3
(3) 4
4 6



41.

42.

43.

s-heh H R s & o y=sso
T I T TS BT 2 7 a8 'R
(1) =R T & | fasrem g |

(2) o FHt Tl A fersrer g |

(3) < ol Tl A farnyert g0 |

(4) 0 s fare (Raafafm) 2 |

Ife ERQIT TgW U] H ATVER &

RgdsaF s fnmsE oA @
Ze? 1

411:60 r

W W e & fog yemRied @

V() =

WﬂmﬁurAexp(—Br)?ﬁ_

frarent A 9 B ® ey g1 TR -
_B*
(1) AL%

2) A?=pH/n
_&

(3) A2=%

(4) A?=pn

Teh IRgeh TA HTad] afer T f=m e
Wqﬁﬁﬁq}o'ﬂ\ﬁwl A FER! A
AT T JYH IAfd HATERm & fou
TR TR Hell 3T Bl
g | WM Ay, + By, W& A 9 B
IRiad TN 8 | qife 1 TRy %
et &1 W AT B 8 | A 9 B & 0H
S x % I WM (AT < x >} W
AHaTI A E, (A =0, B =0)
| 1

2

N
() A=B=rp
(3) A=—B=4/2
(4) A=-B=2

TN LML s et i LY T T ——— o o o gttt

16

41.

42.

| a.

The effect of spin orbit coupling for an
electron in s orbital is that this level

(1) will split into four levels.
(2) will split into three levels.
(3) will split into two levels.

(4) there will not be any splitting.

If the potential of the electron due to
the electric force of the nucleus in a
hydrogen like atom is

Ze? 1
V(@) __411:60 r

and the normalized wave function
for the ground state has the form
u = A exp (-Pr) then the constants A
and B are related as

B2

(1) A*=

@) A?=pAn
2

_B
(3) A*="
(4) A’2=pn

Consider a linear harmonic oscillator
and let vy, and y, be its real

normalized ground and first excited
state energy eigen function
respectively. Let Ay, + By, with A

and B real numbers be the wave
function of the oscillator at some
instant of time. The values of A and B
that maximize the average value of x
(i.e<x>)are (A#0,B#0)

1

(1) A——B—\ﬁ
o Bl

(2 A=B=7
(3) A=—-B=42
(4) A=—-B=2

10



44,

o G TR 3 for e 3 &
1Y R 8 ?

(1) [02,3,1=0
@ 0,.7,1=1J,
3) [J,,31=hl_

@ [1,,11=-hJ,

45, j=2% Freafefen # 3 9 @ Aew

46.

10

freqad g 7
(o, — Tt Afgwm, 1> 2 x 2 &
TS Hige)

A 1
(1) JZ=5h o,

@ J.=ho
3) .=

@ 1 =%@+ 1) h2]

H T % fT &t a0 6o o0
wehT feam STt &

(Fa1 % sfera 3ol €)
sl B
(1) Wloo_\/@e

—r/a

1
(2) Wio0 =‘\/Ee
1
(3) WIOD a & ’321'{3.3 e_r‘fza

-r/a

1
“4) Y100 =W €

44,

45.

Which of the following relations for
angular momentum operator is not
correct 7

M [2,7,]=0
@ [0,.3,]=1],
@) [1,71=hl_

@ [0,,31=-],

Which of the following matrix

; : !
representations is correct for j =7 ?

(o — Pauli matrices; [ — unit matrix

of order 2 x 2)

The total wave function y,q, for H
atom is given by

(Symbols have their usual meaning)

-T
1 —
e2a

M) Y100~
1
@ i~ i

1
(3) Vieo = “ ’321’533 ehﬂza
4) W= ge

6ma’



47.

48.

49,

50.

6 1 R = &1 weawe smafe

Tl AFA W, BRI ] % g
WO RIS el G GHTAT &

(1) R
(2) R?%
(3) R®%
(4) R4S |

U ThiaH oo ATad] eifers e

e Hy - L+ LR 2w
&Y (TEETH) H' = o + pxd + et @
wefera fora wman & | 99 arereen it &
ST hifE T GemeH AT B

(1) e

2) adUTy I

(3) aTITPW

(4) FTAYT .

TEgIo Ty % foTe Wk worme #, et
JeeRn Sl # fgdw iR dmuw
FHTATE B -

[E — forga &= dfiteram)

(1) E2

(2) E [
(3) B2 |
4) E!

AGI=J +I, 8@ 12 h oA IFH
et 1 wE At — |
(1) 3,3,

@) (+DU,+1)
(3) @I, +1)@I,+1)
@ (,-Dd,-1

A TrL———— T —— i——

18

47.

48.

49.

50.

Assuming that the nucleus is a
uniformly charged sphere of radius R,
the energy correction in the first order
for hydrogen atom is proportional to
(1) R

() R?

(3) R

(4) R?

A one dimensional simple
harmonic oscillator with Hamiltonian
H, = '% + % Rx? is subjected to a
small perturbation H' = o + Bx3 + yx*.
The first order correction to the ground
state energy is dependent on

(1) onlyp

(2) aaandy

(3) aandp

(4) onlyy

In Stark effect for hydrogen atom, the
second order correction in the
ground state energy is proportional to
[E — strength of electric field]

(1) EUZ.

2) E

(3) E?

4) E

Hl=1 % J,, then the total number of

eigen states of J? will be
(1) J,J,

2 (,+DI,+ 1)
(3} @I+ (2),+1)
4 J,-1DJ,-D

10
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52.

53.

10

wiff-Tee frem o STER, WehH0 S
LT H e a8y & AR
315 it ndl OTd F qEEEE 8 | T
ng-

(1) I

@ -2

3) 1
4) 2

ek TR A AT Teh 0T 3T T 6o
\pzeik"+2e‘ik”ﬁﬁﬂ'r?ﬂm% | <RUT <hY
el &
5h2k?
2m
3h2k?
2m
h2k2
2m

h2k2
@ 7

€]

2

€)

L WETE % UH UhiaHg diew fSaeht
SETE L a1 SaR 3 $ETE 8 %
W@w&waﬁww%mﬁﬁ)
B forem wman 8 | 39 THEI0T B T ITIR
W g¢ fereror fafyr & o Y srgaa

()

4

e e RS TSRS ST sk TR W VoLt LS T Wttt
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51.

52.

53.

According to Fermi-Golden rule, the
transition rate is proportional to n"
power of the matrix element of
perturbation connecting these states.
Here ‘n’ is

(1) zero

2) 2

3) 1

4 2

The wave function of a particle
moving in free space is given by
= eikx 4 2emikx

5h2k?

2m

3h%k?

2m

h2k?

2m

h2k?

m

(D

)
3)

(4)

For a particle in a one dimensional box of
length L with infinite walls a trial wave

function is given as =% (Lx — x2).

Using this trial function the ground
state energy of the particle as estimated
by the variation method will be

(b is a constant)
2
M mL2
1’12
3mL?
5h2
mL2
2h?
5mL2

)

3)

4



Ayl 4mhyd
@ 5o =5

54, TH g A o foe g ot i A gmes | 54. The ratio of the low energy limit
- 3Tgheleh TV e OF qUT ST differential scattering cross section for
igid sphere to its geometrical cross
T2 & T I 3 a.ngl
section is
(1 1:1 {5 151
2) 2:1 @ 2:1
3) 3:1 3) 3:1
() 4l @) 4:1
55. wh IRl o 9 fowe weRia BRI | 550 A attractive square well potential is
ST § — represented by
Vo r <a% g 4 _{—VO forr <a
o= 0, r>awfag (0= 0 forr>a
3T ot " #, 3§ fova % SR The scattering due to this potential in
TEh1 a Y neff TTd o G ? | g low energy limit is proportional to n
ng- power of a. Here n is
(1) 2 (H 2
) 4 (2) 4
3) 5 (3) 5
4) 6 @ 6
56. 3T A TAB ﬁ:”i‘;iaﬂa'a““%" ] 56. The ratio of Einstein’s A and B
" £2_1= Srhy? _ coefficients is
By & ) Ay 8mhy?
B, 3
2
5 Ay _ Anhy? | :
@ By o ! ) ﬁzﬂlﬂlﬁ
A t B21 C3
A1 8mhy?
3 B, =" | 3) Ag1 _ 8nhy?
! B, c3
i
!

Ayl 4mhy3
@ go="a



57. T HUN 1 Th e g e g it

S8.

59.

10

Ha Q ST EAEATE o 7AT B § | A
Y GHEY § foh Toh AT %o %
G eRid &, Al AT TR § —

) w=%[a(l)ﬁ(2)+ﬁ(l)a(2)]

@) = ﬁ (1) B(2) - B(1) a(2)]

(3) v=a(l) B
4) v=a2)B()

[ T=I3hUT o G THEY U1l o U [T &
ot =eret fafomra o awfta sraeenst 6t
e qun e fata § arEmtia
eyt oY T %1 ST & —

i
&5
@ 1

12
I+Dd-1n

4
3 wey aAframshe (FF-seT) o
queRrs aTmerdt Qs fava &% o 8 |
Ife T T =0T 1 (TH) 7, o T8t i
Folt Tl sl TS § -

(1) 2,9,49

) 1,12,39

(3) 6,27,99

4) 9,18,72

21

37,

58.

A system consists of two particles for
each of which there are just two
allowed states a and B. If the particles
are identical but represented by an
antisymmetric function, then the
allowed state is

1) w=%[a(1)6(2)+ﬁ(l)a(2)]

1
@ v ~\z [a(1) B(2) - B(1) a(2)]

() v=a(l)B(2)
4 v=a(2)B(1)

For a system of two identical particles
with spin I the ratio of number of
states which are symmetric under spin
interchange to the number of states
which are antisymmetric under spin
interchange is

I+1

W 55
~1

et

)

|p—-n l—4|

€)

[—
-+

12

@ T+pa=n

Two identical non-interacting particles
are in an isotropic harmonic oscillator
potential fields. If the particles have
spin 1, then degeneracies of the first
three energy levels are

(1) 2,9,49

(2) 1,12,39

(3) 6,27,99

(4) 9,18,72



60.

61.

62.

o ¥ ewie S{ER wh fAem 1 e
A ¥ BTF T ACB 8 & 99 (WpH) H
50 cal T gEMARG A ST
NEYEFE 2 | A ¥ B @6 94 ADB &

rfeE o ST A ST B
p

155 kPap==m= 2 >> B
N A

50 kPa ""R: > :C
I I

200.cc 400|cc

(1) 2117J

(2) 2311

(3) 2511

(4) 3111J

T hiset 1 fsares 1omes 5 8 | A
g yfq = 308 & ¥ 250 J HI
AN HLAT B, A1 $h gRI ST ICA]
R ! yid =sn ferafiia ear gift —
(1) 507

(2) 1007

(3) 20017

(4) 3007

T e 19 (y = 1.4) Sfcest 1 FEa
TE | e R S 2 | afe | w
140 J 51 & St & @ g A i
ol A afed B —

(1) 1961

(2) 14017

(3) 1001

(4) 401

e TR e s eSS USRS TRASEREY i ALl L] TR T

22

60.

61.

50 cal of heat should be supplied to take
a system from the state A to state B
through the path ACB as shown in
figure. The quantity of heat to be
supplied to take it from A to B via
ADB is
P
155kPaf---- 2 >> B
2 4
S0kPa === I——>——C
: :

200 cc 400 cc
(1) 2111]
(2) 2311)
3) 2511]
4) 31117
The coefficient of performance of a
refrigerator is 5. If it extracts 250 J of
heat per cycle from cooling
compartment, then the heat per cycle
discharge to hot reservoir will be
(1) 507
(2) 100J
(3) 20017
(4) 3001J
A sample of ideal gas (y = 1.4) is
heated at constant pressure. If an
amount 140 J of heat is supplied to the
gas, the change in internal energy of
gas 1s
(1) 19617
(2) 140J]
(3) 1001J
(4) 407

10



63.

64.

65.

10

TH 3W YYH HIfE F WG (FHa)
ThHYT o GIU Teh g W TUEreTe § | e
UhHY % @ P YT 9 T ¥ &aY
P=-2T + P, & &l P, Th Fareii 2 |
WY1 WhAU A Heg et aiEdd
1 J mole”!K~! & | ®UGOr I FoAT
¥ fou woiEE-wE g

dP .
L=T (ﬁ) AV B T8 AV =V} ~V 4

TTEET GehHT T HieR 39 d IiEdq
2 | T Al % HE % Hay § wEl
FHUA B —

(1) Vg™ Vigna
) Vliq = Vsolid =l
) Viig= Veoria— 12

@ Vi, = Vesa+2

7T T W 9w TEE X 7 uE -50° X
T ITAAT & qUT ~170° X W SHaT & |

313 K M9, 39 a9 39T T 9@ ST
(1) —152%K

@) =1229%

(3) —90°X

@) -75°X

T T 319 I g&Tar 800 K & 500 K

TUT X ¥ 600 K & Te7 TAH 8 | X &I
A -

(1) 960 K

(2) 846K

(3) 812K

(4) 754K

o — A S S TS T———] p——— e T b Mt P——— TRa——
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63.

64.

A solid melts into a liquid via first
order  phase transition. The
relationship between the pressure P
and the temperature T of the phase
transition is P = 2T + P, where P is a

constant. The entropy change
associated with phase transition is
1 J mole”'KL.
Clapeyorn

The Claussius -
equation for heat of

dP
transformationis L=T (W] AV. Here

AV = Vliq — Viiq 1S the change in molar

volume at the phase transition. The

correct statement in relation to the
values of volumes is

(1) Vliq = Vsolid

@) Vg™ Veonig—1
(3) Vig= Vsolia— 1/2
(4) Vliq = Vsoiid +2

Suppose on a temperature scale
X, water boils at —=50° X and freezes at

-170° X. The temperature of 313 K on
this scale will be read as

(1) -152°X
(2) ~1220%
(3) —-90°X
@) -75°X
A Carnot engine has the same

efficiency between 800 K to 500 K
and X to 600 K. The value of X is

(1) 960K
(2) 846K
(3) 812K
4) 754K



66.

67.

68.

69.

Tgre Rrgre %1 3w o | =man | 6.

AT T IT 1 T & 98 & ST
(1) 1K

(2) 10K

(3) 0.001 K

(4) 100K |

fefafga & @ w9 @ deusw
SIS FEG T 8 7

o (5,

o (&),-5),

o (&)%),

@ (&), —(5)

iff s # s ot TETER fve

vefdfa e T & —
(STeT Hehdl & erferd 27 § 1)

oOF

@ 1=4G

() b= @S] |

oG
(4 = [5]:,—)

ReHEIeES T Soofl ARG Y Al R
(Gl % wrEfora a1 §) |
(1) F=U+TS |
(2) F=U-TS E

|

(3) F=U+PV
(4) F=U+PV-TS

Using adiabatic demagnetisations, the
minimum temperature that could be
produced is nearly

(1) 1K

(2) 10K

(3) 0.001 K

(4) 100K

Which of the following is not a
Maxwell thermodynamical relation ?

o (-,
@ (&)~
©) [aP] [ggj

@ &)--&),

The chemical potential per molecule in
i'" phase is represented by
(where symbols have their
meanings)

M w= [§§]

() 1=AG

a
®) 1= [a;‘]

@ n= (gg]

Helmholtz free energy is defined by
(symbols have their usual meanings)

(1) F=U+TS
() F=U-TS
(3) F=U+PV
(4) F=U+PV-TS

usual

10
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71.

72.

73.

10

afe & e FrprEl S aa T % Reet
ST WER % WY HrATSRT A & H
T e O Z, A Z, A H A
Tt & vy fem &1 dfamor wed
Z g -

(St frehrar v foha T L TR B 1)
(1) 2=2,+2,

Q) 2=22,

() Z2=2,Z,/Z,+ Z,)

(4) Z=2%Z,+Z))

T hife TTEEAT HFHUT H —

(1) ogrdt 7 sgerd & |

(2) <& yraene § ey wom faa
& B2 |

(3) wFA fag R s wem w1 A
T % WY YUYW aehed T

B E |
(4) ToTdt G I g1 T8l Sgerd § |

T AeRay R 3, e o wugrd -
(1) FrawEde

(2) R |

(3) wed g |

(4) TREATIGERAL |

foreft fepmar & fore wrdedt sosh dferawor
Hed Z % TSl § 39 YR & ATl 8 -
+%En2i}

() H=k[InZ+TZ]

(3) H=NKT [l +nZ]

(4) H=NKT[1-InZ]

(1) H:NkT[

T A— T——— S — —— ——— U —— T — T——
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70.

71.

72.

G

If Z, and Z, are partition fucntions of

two  independent
equilibrium with a reservoir at
temperature T respectively, then
partition function Z of the combined
system of these two system is
represented by

(the systems are non-interacting)

1) Z2=2,+2,

2 2=Z,Z,

B) 2=2,2,/(Z,+Z,)

(4) 2=7%2,+2)

systems  in

In first order phase transition

(1) Entropy does not change.

(2) Gibb’s function is not constant in
both the phases.

First derivative of Gibb’s function
with respect to .temperature and
pressure is discontinuous at
transition point.

Entropy and density both do not
change.

€)

In an irreversible process, entropy of
system

(D
2
3)
4)

remains constant.
increases.

decreases.

may increase or decrease.

Enthalpy of a system in term of
partition function Z is given by

(1) H=Nk"r[1+¥mz]
2) H=k[InZ +TZ]
(3) H=NKT [l + In Z]
(4) H=NKT [l -/nZ]
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75.

76.

T

Fest g &1 Al e ST
WA m oh! ndl BTd 3 FHEAT 21§ |
TWing -
(1) 32
@) 12
G3) -12
4) -3/2

forafira frepra & fow wmemeeen § gH
Hyd R -

(1) firea St srferepam B =iz |

(2) ToWElees Tad il Afrhad gt
41T |

(3) 3ATafGr it ATeehad BT =118T |
(4) wozdi feesay B =TiET |

AT V H & m G % THh THd
% % fQ, E 91 E + dE 3o W |
AT W@ sEwms H wE
FHTAT & —

(1) E12%

(2) E's

(3) El12 %

(4) E32 %

gal He 11 a1 He 1 & Y1 TOT 1
AT & —

(1) 1

(2) 107!

(3) 1072

4) 1073

26

75.

76.

7.

The partition function of ideal gas is
proportional to n™ power of molecular

mass m. Here n is
(1) 372

2y 1 -

(3) -112

4) -3/2

The condition for an isolated system to
be in equilibrium is

(1) Gibb’s energy must be maximum.

(2) Helmholtz free energy must be
maximum.

(3) Internal  energy must  be
maximum.

(4) Entropy must be maximum.

For a single particle of mass m
enclosed in volume V, the number of
accessible microstate in the energy
range E to E + dE is proportional to

(1) E-172
@ E
(3) El2
(4) E3/2

The ratio of co-efficient of viscosities
of liquid He II and He 1 is

(1) 1
2) 107!
(3) 1072
4) 1073

10
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() /4
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(1) ®rH
(2) wEH
(3) FR-FH
(4) iR

- IEEA FifeTeh! o AT A

aret e & fore frafafga d @ s an

TE TR 7

(1) Torepra o o arEd § |

(2) oo & wo fadiga € |

(3) e wmfse i fordl w iy o
fopa of o1 @ whd B |

(4) Afsem (3tRnEe) gawe Th
BT |

L T " m—— o — T T~
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78. Consider a system of two Fermions.

79;

80.

three
dimensional box be available for each
particle. The probability that both the

Let first states in a one

particles are found together in a given

state is
(1) 12
2) 1/4
(3) zero
4 173

Which of the following particles does

not obey Bose-Einstein Statistics ?
(1) Photons

(2) Mesons

(3) Cooper-pair

(4) Positron

Which of the following is not correct
for a system obeying Bose-Einstein
Statistics ? ‘

(1) The particle of the system are
identical.

(2) The particle of the system are
distinguishable.

(3) Any number of particle can
occupy a single cell in phase
space.

(4) Occupation index is one.



81.

82.

83.

<l

Horsr  fafeR e

1 8w(kT)B
P=T5&) (heyp =V feem St 2 |

I8f A 9 B & O HA: & —
(1) A=2;B=2
(2) A=2;B=4
3) A=2;B=3
(4) A=3;B=4

v, 1 98 W &k T T 319 91 %
x ITH vxa?-l'lvx+dvxa5mihﬁﬁ
TiRehdT 3H% ARGIH AH ﬁ@l‘g
It —

@) v, = %

3) vo=\ /o

4) v, = %

R RrmwAi A s w2 ?

(1) ANEE Fu e SeesHd
gifeTsh! &1 Ired W 8 |

(2) TH TSI TH-IFHSH T & aeft
HFN T =0 W TH Thd (FN)
FERTHEA S |

() e wyeww (ffm) $u &F
AEEEH FifeThl & I i 2 |

(4) e wHi feter gifeash! =t grern
HFAE |
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81.

82.

83.

The pressure of black body radiation is

: 1 8m(kM)B
given by P = 15A)  (he)® here

values of A and B are respectively
(1) A=2;B=2
2) A=2;B=4
(3) A=2;B=3
4) A=3;B=4

The wvalue of v, for which the

probability of a molecule having x
component of velocity between v, to

v, + dvx falls to @ times the

maximum value is

ey vx=\/f§ﬂ-
2 vﬁ\/%
3) vxz\/l;::l
4) vﬁ\/g;

Which of the following statements is
not correct ?

(1) Indistinguishable particles obey
Maxwell’s Boltzmann Statistics.

(2) All particles on an ideal Bose-
Einstein gas occupy a single state

atT=0

(3) The integral spin particles bbeys
Bose Einstein Statistics.

Protons Fermi Dirac

Statistics.

4) obey

10



84.

85.

86.

10

ﬁa’fﬁﬁﬁwwmpac‘)@m
s (y) qur @ W () &

gy YeRid foran sirar & —
1§ patoo sy
f+2 C
@ r="F =g,
v
f—1 C
® r="F -¢,
v
f+1 C
@ 1=Et-2

<

T WHA OH H I THR
AT R —-

(rfent o | 31k § 1)
(1) n=%pc7‘~
@) n=3pcr?
() n=5 pie

(@) n=3per?

afe T A o 9 % ff Fidiena e v,
v, Ty, B (vt by )? 1 71T AW
A —

(1) =

2) 1+ bl:—}

kT
B) @+b)

(4)'(1+b2)k;T
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84.

85.

| 86.

The relation between specific heat of
gases (Cp and C,), adiabatic constant

(y) and degree of freedom(f) is
represented by

-

Il
Il

(1) v

—ry

+

—

—y
+
o]

Il
]

~
w
p—
_..d
I
" -
e R A H:
— it
Il

(2) v

o0 Ol olo olo

<

@ v

The coefficient of viscosity of a gas is
given by
(Symbols have their usual meaning)

1

(1) n=3peh
1 z

(2) n=3pch
2

(3) n=3pA

2
@) n=%pcn2

If v, L and v, represent the three

Cartesian components of velocity of a

molecule in a gas, then mean value of
2 .

(v, * bvy) will be

(1) zero

kT
@ 1+b7

3 @+

@ a+



87.

88.

89.

fepeft 7 % 319 1 g/ P U1 9 T W
e o UY A B | AfG FEHI g e |
AT AT T AT A ¢ ar 39 fRAufy 7 &4
e e 9 BT

1 a

Q) 2%

Ok

4) 4n

AR TR 3 v e e &
(it 3 amfoeres figia ¥ oMER W) !

1

)

|
A

2

3)

1l
.

4

° [% %”;: 9B Bl

s e i Ao fafire Fsm S 6
aprfy g @ § R 52R B 1 T®
w7 T fpan N B R 7)E C R 31 C
13 g Frshd g S gwat & 6 A &
o |
(1) Trvea & uewet T ¢ |
) fre=a € gg fgomm 2 |
(3) Tifvera € argg fouems

(4) THA TEIUH HYET GG G
B HHd B |

S P ST S —

30

87.

88.

89.

The mean free path of a gas molecule
is A at pressure P and temperature T. If
pressure is halved while temperature is
doubled, the new mean free path will
be

(1) A

(2) 2A

® 5
@) 4

The correct inter-relation between

transport co-efficient is

(on the basis of molecular theory of
gases)

I
—_—

(D

(2) 1

3

I
i

4

ME %”P ok Bl

The molar specific heat of a gas as
given from the kinetic theory is 5/2 R.
If it is not specified whether it is Cp or

Co

v

molecules of the gas

one could conclude that the

(1) are definitely monoatomic.
()
3)
(4)

are definitely rigid diatomic.
are definite non rigid diatomic. |

can be
diatomic.

monoatomic or rigid

10



90.

91.

92,

93.

10

7t JLi 91 JHe 1 Sfa faerae w67
oIl SHAT: 5.60 MeV aY 7.06 MeV %,
ar sffEan P+ 7Li — 2 3He # WRW
1 ! gt

(1) 28.24 MeV

(2) 17.28 MeV _
(3) 1.46 MeV !
(4) 39.2 MeV

WedfRen @ 20X — 19y § s
aﬂﬁﬂﬁﬁ?«ﬁﬁmm:%—

(1) 6,6

(2) 4,6

3) 8,6

4) 6,4

WW%H+%H—}%He+énﬁ
| kg Qg i weifia et 8 | el
ST Sott BT SRS

[m(H) = 2.015 amu; m GHe) = 3.017;
m(yn) = 1.009]

(1) 9.0x1013]

(2) 1.86x 1027

(3) 2.5x10137

(4) 3.4x10°]

BT 6t geauT &A1 4 qUT NS <
32 § | Titres ATiven <At Brsam difeem @
XSG 2 | 981 X B

(1) /8

(2) 4

(3) 2

4) 8
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90.

91.

92.

If the binding energy per nucleon in
;Li and ;He nuclei are 5.60 MeV and

7.06 MeV respectively, then in the
reaction (l]P * ;Li -2 ;He energy of
proton must be

(1) 2824 MeV

(2) 17.28 MeV
(3) 1.46 MeV
(4) 39.2MeV

In radioactive decay 29000 X > 18608 Y

number of o and P particles emitted
are respectively.

(1) 6,6
2) 4,6
(3) 8,6
4) 6,4

In the fusion reaction
fH = %H — gHe * (l}n, 1 kg of deuteron

undergoes complete fusion. The
amount of total energy released will be
nearly

[m(H) = 2.015 amu; m (GHe) = 3.017;
m(gn) = 1.009]

(1) 9.0x 10137
(2) 1.86x101]
(3) 2.5x1013]
4) 3.4x1097J

The mass number of He is 4 and that
of Sulphur is 32. The radius of Sulphur
nucleus is X-times larger than helium.
Here X is

(1) 8
) 4
3) 2
) 8



94,

9s.

96.

97,

= 3 @ #i9 @ Tt *1 Iga =qye
3Tept SHOTTCHe BT & —

(1) H
@
3)
©

35
I?CI
175

71 LU

235
92 U

awﬁ%mqa‘mﬁm%-
(1) R=aE!”?

(2) R=ag™"?

(3) R=aE?

(4) R=aE%?

qIfTEi (B*) Scee Td goagia TRmE

(EC) T it tfaftem o1 Scafsia giam &

G

(1) e S, <hor I o Y form
FEHH B0 |

(2) IS I, 1/2 F5R0T a0 I fowm
GEIHH I |

(3) FRUITCHS ST, 1/2 FERYT a1 A
form gz B |

(4) UATCHS HTER, YA TR0 qUT m,
form e & |

AWM 50 A F gl W@ 2 | 7% aed
T 9t F, o fRR 39d 9 F, 2,
ar

(1) F,>>F,

) F >F,

3) F,=F,

(4) F_<<F,
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94,

9s.

96.

97.

Among the following, which nucleus
has negative electric quadrupole
moment ?

(1) H
35
(2) 3;Cl
175
@) T
235
@ HU

The relation between range and energy
of a particle is

(1) R=ag!2

(2) R=aE™12

(3) R=aE?

(4) R=aE?

In positron emission (B*) and electron
capture (EC), the particle that is
emitted additionally has

(1) zero charge, zero spin and zero
rest mass.

)

zero charge, half spin and zero
rest mass.

negative charge, half spin and
Zero rest mass.

3)

Q)

positive charge, zero spin and m,

rest mass.

The protons are kept at a separation of
50 A. F, is the nuclear force and F,is

the electrostatic force between them,
then

(1) F,>>F,
@) F, >F,
3) F, =F,
(4) F <<F,

10



98.

99.

100.

101.

10

S AT h & T F oI e
ey gh — -
(1) TEERT A Sy et ROMeHe & |

(2) SREH TfNE f B Tmm
42fm?e |

(3) I H IS ETEAT H FeA Bl
TThE |
(4) 3HH! SUF ST ATHT 2.2245 MeV

Bl 2 |
31, VT Foau G | Heitd Tl
G 8
) EC=-%ki(’;"—lle2

3 z(z— 1)
(3) Eg=~

5 R
3. z(z— 1!&2
(4) Be=-5k= 53

= 1 @ = = Tl fg- (m)f}f&ﬁ
TR ?

(1) 5,Ca
@
©)
©)

16
g O
208

gy PD

56
26Fe

B Tshur % forw el =g frem 2 —

(1) AI= 0 T guar ® qfterH

(2) Al=+ | qun g9ar & qfied

(3) Al =0 T THaT ¥ his IRea 7! |
(4) Al=0731+ 1 a1 guar 3 afads & |

T im—— St S ——" U A T ——— Lt T et i i "
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98.

99,

100.

Choose wrong statement regarding
ground state of deuteron nucleus.

(D

It has negative electric quadrupole

moment.

(2) The radius of the deuteron
nucleus is almost 4.2 fm.

(3) Total angular momentum of
deuteron in ground state is h.

(4) Its binding energy is almost
2.2245 MeV.

The Coulomb energy term in semi
empirical mass formulae is given by

20> _
(1) B=-3k &=l
2. #Hz—1)

3. z(z— 1)e?
&) Eo=-dx 2=

3 zgz—l!e2
@ Bo=-5k= 0%

Which of the following nucleus is not
doubly magic ?

48
(1) 2{)Ca

16
2) O

4) ggpe

. Fermi selection rule for [ transition are

(1) Al=
(2) Al=
(3)  AI=0 with no change in parity.

(4) AI=0 or £1 with no change in parity.

0 with change in parity.
+1 with change in parity.



102.

103.

104.

105.

Heper TUTTeh 39 WehTL foa SIa 2 —
" sz;A

M-A
@ f="71—

A

@) f=M+a
A
), dei

AR m FEAR F Th FU M F0H &
fireh W SATafera g @, @ iR <l

et it Q 3 el & gt —
M B =Y
® En=-Q(5em)
() En= ()

@ Ep=0(M=1)

vk arfiferan
SCu+H > Cu+ HE -
(1) wrdt 3= srfofsran

(2) TR Feram srffsran
(3) e fagues

(4) treTor rfifsran

afe fvh sjwen stk # k = 1.005
qUT @ AN SgH Ided o T
3fae 1078 s B A TH Thvs § =HI
1 frarers 3ig & -

(1) exp[5x 108

(2) exp[5x 107]

(3) exp [5x 10°]

(4) exp[1 x 104]

. S L I L e ikt
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102.

103.

104.

105.

The packing fraction is defined as

M+A
A
M-A

@ f="7—

(1) #=

® =3+

2> =2
>

@ f=

If a particle of mass m incident on a
nucleus of mass M, then threshold
energy of reaction in terms of Q value
will be —

1) Eny=-Q(Yr)

2) EThLQ[Ml\ﬁ m]
@) En= (S

@ Ep=q(M=1)

The nuclear reaction
63 2 64 iy :
29Cu + lH —> 29Cu + lH is

(1) Heavy ion reaction
(2) Nuclear fusion reaction
(3) Photo disintegration

(4) Stripping reaction

If k = 1.005 in a nuclear chain reaction
and time interval between production

of two successive neutron is 107%s.
Then fractional increase in neutron in
one second is

(1) exp[5 x 10%]
(2) exp[5x 10°]
(3) exp [5x 10%]
(4) exp [l x 104
10
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107.

108.

109.

10

HHH T& § 3UTRIE & | o fod avema,
TR B % o om A e TR SR
g | wofa B Y ard 31 1.50 &7 R
STl A <6t 31 3Ty R -

(1) 3.65TA

) 7.3f@

(3) 10.95fe

4) 14.6fF

S TE 83 % ot Tt shem g |

(1) &t Al a2 Hu wHlsE
AR

(2) ¥t I TUT B HU A B
g

(3) aft Al wifisre 2a € wefE
2 T A7 BHIH 8 ek B |

(4) W<, BHIHE 91 919H 3 g &
foprg oeft gl e B 2 |

T U1 i W I I HIE Bt & —
(1) 107%
(2) 107!
(3) 10713
4 1077

f=m & @ a7 @ wgd i wed

éﬁw)ﬁﬁw%mﬁmﬁm
7

(1) zadifeam

(2) 9t Ui

(3) sftform srferee

(4) UBTsE

e e i e e
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106.

107.

108.

Two radioactive nuclei A and B are
present in equal number to begin with.
Three days later, there are three times
as many A nuclei as there are B nuclei.
The half-life of species B is 1.50 days.
The half-life of species A is

(1) 3.65 days

(2) 7.3 days

(3) 10.95 days

(4) 14.6 days

Choose correct statement for Lepton

and Hedrons.

(1) All lepton and hedron particles
are fermions.

(2) All lepton and hedron particles
are bosons.

(3) All lepton particle are fermions
whereas hedrons may be boson or
fermions.

(4) Leptons
fermions but
fermions.

boson or
hedrons are

may be
all

The order of mean life of t~ particles
is

(1) 10s
2) 1071
(3) 10713
(4) 1077

. Which of the following materials is

not used as Moderator in nuclear
reactor ?

(1) Liquid sodium
(2) Heavy water
(3) Berilium oxide
(4) Graphite
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111.
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113.

fore grahra s feanatt & e A
J o o vty g =i @it 2

(1) &\

(2) TS I

(3) THNTE T=shUl

(4) Tafasma

Tegror Tl & argan = § & w5
Frffspa argma & 7

(1) proet+v

(2) A+n—>I+p

(3) ntno>a+p

4 Zf+n—>ZI +p

n° Y FeTeh LT & —

ui + dd

(1) 2

G- dd
@) uu\[5 d

sd + ull
) —

(4)

uds

T I freel % wa % foe
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Hie-1 wied-11
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110.

111.

112.

113.

Which one of the following quantity
will not be conserved in electro-
magnetic interaction ?

(1) Parity

(2) Charge Conjugation

(3) Isospin

(4) Strangeness

Which one of the following reaction is
allowed according to conservation
laws ?

(1) pr—>e"+v

2) A+n— I +p
3) tfnor+p
(4) Tt+n—> I +p
Quark structure of n° is

ut + dd

M

=

@)

@ =5
4 u
Choose the correct relation between

Column — I and Column — II for range
of fundamental interactions.

Column -1 Column - II
(Interaction) (Range)

(i) Strong p. 103m

(i) Weak q ®

(iii) Gravitational r. 107m
@ Gi) (i)

Hp q

2q r p

3 r q p

@ r p q

10



114. TER IR (GM) T & 9 § @ | 114. Which one of following could not be

115,

116.

10

foree g T S awar g ¢
(1) opur

2) BT

S ——

(3) y=u
(4) =gH

. TF WA W B = 02 T #
IEH & AR R, o sweht ampfy
anft —

(ﬂmﬁﬁmﬁ'{ﬁmp= 1.67 x 1027 kg B)
(1) 1.04 MHz

(2) 1.52MHz

(3) 3.05 MHz

(4) 6.10 MHz

35 MeV Sl & o HT 20 U WYy
THUE W A A TS & 7397 HTT
® | AT T SO -3 g S
& 1T 35 v H st s 2 ]
ST R <t 7o i |

mﬁq%awsﬁrmmw
IeTE # IR gy

|
|
(1) 1.6x10712A ll
|
|
|
|

(2) 3.2x1012A
(3) 48x10712A
4) 64x10°A
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115.

116.

detected by GM counter ?
(1) o particle
(2) B particle
(3) y particle

(4) Neutron

If magnetic field B = 0.2 T is applied
to a cyclotron, then its frequency will
be —

(assume particle is proton m, = 1.67 x
10727 kg)

(1) 1.04 MHz

(2) 1.52 MHz

(3) 3.05 MHz

(4) 6.10 MHz

a particle of energy 35 MeV enters
ionization chamber at the rate of 20
particles per second. If energy required
to produce an electron-ion pair is
35 eV, calculate ionization current.

(Assume complete energy of o
particle is utilized in pair production)

(1) 1.6x10712A
(2) 32x10712A
(3) 48x107127
(4) 6.4x10°A



117, e Sfey weRta e S @ -

118.

119.

(iR 3 T 31 ®)

d’B

do d’B
= 2TtR0 dt2

dB
) dt =2mRy gt

2
=2nR, [%?’)

d__1 B
dt ~ 2mR, dt

do

) “at

4)

aﬁNqﬁﬁi%ﬁ%ﬁﬁmﬁkaﬁm
@Wﬁf&ﬁﬁww%?ﬁﬁmm
= St gl —

(1) NeV+k

) NeV-k

(3) YNev
(4) NeV

fae & & Ropw e & 01 1 9 IR
T BT ?

(1) sfegH
ORLETE
(3) WeH famnigia

(4) TR aTAH

117.

118.

The Betatron condition is represented

by (symbols have their usual meaning)

ﬁ _ d’B

(1) ZTERO dt2

d dB
@) 'di‘z“R% dt

3) —Q =27R, [ dt)z

d__1 B
dt ~ 2nR, dt

@

If a particle of energy K is projected in
a linear accelerator of N tubes, then

the energy of emerging particle will be
(1) NeV+Kk
(2) NeV-k

(3) Nev

(4) NeV

. In which of the following accelerator,

the path of particle in it will not be

circular ?

(1) Betatron

(2) Synchrotron

(3) Proton Synchrotron

(4) Cockceroft Walton

10



120. ST TUTTeh <6t fommd & —

121.

122,

10

(1) MLT!
(2) M2LT!
(3) MLIT-!
(4) ML2T3

mm%ms’s%aﬂﬁﬁr{@%l

&A1 O § ufvem e & 12 m/s I @ wg

@ 2| TH ASH HI NG A @ H

FaH % foTg 3o o T feem &

TR HfRT ?

(1) 8 =tan™'(0.343) Heater ¥ qd fewm
$T IR

(2) 6 = tan1(0.343) AR @ ufvEy
femm Y 3R

(3) 6=tan"!(2.912) SR ¥ qF H
3

(4) 6 =tan"1(1.421) SHeateR q ufgaw
&1 3

= 4 9 = o Wifas ofiel & gm H
fermmd T € 2

(1) % e ufF

(2) O QAT HAT

(3) 91 ug Vi

(4) &R qUT FHert

ey A O
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120.

121.

The dimensions of co-efficient of

viscosity are
(1) MLT™!

(2) M2LT!
(3) ML-IT!
(4) ML2T3

Rain is falling vertically with a speed
35 m/s. Wind is blowing with a speed
of 12 m/s from east to west directions.
In which direction should a boy hold

his umbrella to protect himself from

rain ?

(1) at 6 = tan™1(0.343) with the
vertices towards the east.

(2) at 6 = tan"1(0.343) with the
verticgs towards the west.

(3) at 8 = tan!(2.912) with the
vertices towards the east.

(4) at 6 = tan”!(1.421) with the

vertices towards the west.

. Which of the following pairs of

physical quantities has the same
dimensions ?

(1) Work and Power

(2) Momentum and Energy

(3) Force and Power

(4) Work and energy



123.

124.

125.

783 52 +y2 -z =1 % fre fag (1, 1, 1)
T HfYeTerad Thieh aew € —

Iy Afdem A 6 B (IS m x n TN
ﬂﬁﬂﬂBiﬁﬁ&nxp%,?ﬁFa
A & v A AB H e R -
(1) mxn

(2) mxp

(3) nxn

(4) nxp

3 wiewt & few (i) oM e wfgw
(shT@) T % TRETOT T T3 R |
T Q) T o HEA HioT § —

o=

M

13

)

3)

w3

o

(4)
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123.

124.

125.

The unit vector normal to the surface
x%+y2—z=1atthe point (1, 1, 1) is

ALAA
itj-k
NE
2i+]-k
NG
i+2] -k

\[6

. . A
@) 21+§]—k

(M

)

€)

If the order of matrix A is m x n and
that of matrix B is n x p, then order of
multiplication matrix AB of these two
is

6))
(2)
(3)
4)

mxn
mxp
nxn

nxp

The ratio of the dot product to the
magnitude of cross product of two

vectors is \ﬁ The angle between these
two vector is

(1)

A

13

()

wia

€)

N a

Q)

10
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10

dly 2 ?
HH ETﬁWUTa—Z%+"'QX+%Y =0

x dx

HIEA R -
I, a
(1) y—c,smx+c2 cos

(2) y=c cosax+c, sin ax

X X
3) y =¢cos  —c,siny

(4) y=clcos§+czsin§

afe P (x) TG WgTG B T Py(x) T
B —

() x

@) 3G2-1)

3 3@2+1)

@ 3 -3

T 3 x 3 Afeaw & reua 39 THR & 6
TEh! o 11 B T 39T TR 36 R |
@ Awm & oy e AW v
il # We §@ & | M @
Jfrham TS 9 B

(1) 18

Q) 12

3) 9

4) 6

B T S ——
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126.

127.

The Solution of differential equation

L1 a

(1) y=csin;+c¢,cos
(2) y=c cosax+c,sinax

X . X

3) y=ccos —c,siny

a

a ;
(4) y=c,cos T Csiny

If P_(x) is Legendre’s polynomial, then
P,(x) will be equal to

1 x

@) 362-1)

3) 3@+ 1)

128.

4 3G-32)

A 3 x 3 matrix has elements such that
its trace is 11 and its determinant is 36.
The eigen values of the matrix are all
known to be positive integers. The

largest eigen value of the matrix is
(1) 18

2) 12

3) 9

4) 6



129.

130.

131.

FUATSE SIS T ST Bl & —
(1) exp {p?—x?}
2) exp {x*-(p-x)?}

o ool

(4) exp {x*+p?—2xp}

Teh TR a0 T femm Hifse 1 wer
f(x) gRT Ty & arfep
fx)=0
f(x)=h
AT f(x + 21) = f(x)
a f(x) 1 BRA A0ft & UM 4 W

—nt<x<0

O<x<m

h
D 3
2h
@ 3x
h
3 3
“4) @

ITA Ho hl SAlfaehdl WId & 3TFER

|
j J,(ar)J (br) dr Te BT =0fRY —
0

1

(1) 28,
1

@) 3150 1(2) By
1

3) E‘Ii + l(a) 6alh

1
@ 7%

] 129. The generating function of Hermite

42

130.

131.

polynomial is.
(1) exp {p?—x?}
@) exp {x*=(p-x)}

® i)

(4) exp {x*+p*-2xp}

Consider a square wave defined by the
function f(x) such that

fx)=0 —-n<x<0
f(x)=h 0<x<m and
f(x + 2m) = f(x)
then the coefficient a in the Fourier

series of f(x) will be
h
OB

2h
@) 3,

h
3) 5
(4) zero

According to orthogonality condition
1

of Bessel’s function J. J(ar)J (br) dr
0

1

(M 78,
1

(2) E‘Inﬂ(a) 6ai:) _
1

@) 512,38,

n

1
@) 574

10



132.

133.

134.

10

sin at ST AT &

1
W5

1
-2

2 T——=

S

a
s2 + a2

3)

5
2 + 22

4

afg F(t) &1 A =R f(s) B a«
F(at) T ENA S0 BT —

w L)
o 1)
o Y
o af)

B Jft 1 I w3 ;%WII'F{
n=1
FTa i |

n
6

(1)
2

@ 5

WA

O

43

132.

133.

134.

Laplace transform of sin at is
1
(1) s—a

1
o2 2

)

a
S2+a2

€)

s
s? + a?

4

If {(s) is the Fourier transform of F(t),
then the Fourier transform of F(at). will
be

® ]
Find the value of X 2 using Fourier’s
n=1

series.

3

B %

WA

)

[\

Gy 3

“

|,



135.

136.

137.

138.

IR f(z), | z | 1 T IvATVH B §, A
(a—2+a—2jlf(2)lzﬁa‘a’l7ﬂ—

ox2 " oy?

() @

(2) 2[f(2)]

(3) 4|f(@2)?

@) 31£@)|

G yfoemfia few A, W faEm EXU]
foraes e (safel™) 1 8 5 7 wed
2 1 wfew % e uew! 6 GET

(1) 3

2) 10

3) 9

4) 6

I <) T G I G' % TSl % A
UHeh! TN (I ¢ 97 Hiveared) g at
G @1 G' ShgaTdl —

(1) waferm (smaet)

(2) T

(3) TH-TE & HHH

(4) THEY (IR STFHHIReh)
TS TRE # fog z,, z, 91 z, Toelt
e % 9l € | 7w Prye & wwerg B9
I & —

(1) Z2+2+22=0

O i
(2) z1+z5t25=22) + 2,2, + 237

= S
(3) 71tz +25=2.2yZ,

@) z=(2,-2)

LRSS TSP i i 5 it ot T8 LB TIPS TRASE s Tt it

44

135.

136.

137.

. In Argand diagram points z., z

If f(z) is an analytic function of |z|,

then (6—2 + 6—2) If(z)|? will be equal to
ox2 " oy? -

(1) zero

@ 21f()

() 4If@P

1
@ ()

Consider an antisymmetric tensor Aij

with indices running from 1 to 5. The
number of independent components of
the tensor is

(1 3

(2) 10

3) 9

4) 6

If the elements of two groups G and G'
can be put into one to one
correspondence, G and G' are called

(1) Abelian
(2) Cyclic
(3) Inverse of each other

(4) Isomorphic

122y and 2,

are vertices of a triangle, then the
condition for the triangle to be
equilateral is

I
(D zi+z,+z;

e

(2) zj+z3+2z5=2/2, t2y2; + 237,
S o o e

() zjtz3+25=2.2)z4

2 3
@ 7 =(z,—z3)°

10



139, A%(2¢*) %19 37 Hf¥a |

140.

141.

142.

10

(1) 4e¥eh
(2) 2e¥e™-1)
(3) 2e¥(eh-1)2
4) (e%eh?

HR THH A T FHH GHRF
d

D[=a)%rrmm%:

(1) D=hlogA

) D=‘11;10ga
(3) D=hlog (1 +A) i

4) D=%log (1+A4)

A= & wroft @ R 1 f(x) T B, 7w
mg%%xﬁﬁwmwm
21

x : 0 1 2 3

f(x) : I 2 11 34

(1) ¥+x2+x

2) ¥*+x2+x+1

B) ¥+x2—x+1

(4) X3 +2x2+2x+3

gfe Al qe B, ™ & % vhaled
(Figiaiee) wfewr @ geahad
(m)m%m%aqzm

]

(2) T < 1wty gfey
(3) T U w1 ey yiey

|
|
|
|
|
(1) ¥ w1 aftry gfey ]l
!
(4) & % %1 anfie ey !

140.

141.

| 139. Find the value of A2(2¢¥).

(1) 4e¥e?h
2) 2e5e*-1)
(3) 2e¥(eh-1)2

(4) (evehy?
The difference

relation between

d
operator A and the operator D (= E)

of differential calculus, is :
(1) D=hlogA
1
(2) D= q log A
(3) D=hlog(l +A)

(4) D=Ill'log(1 +A)

Given the following table, find f(x)
assuming it to be a polynomial of three
degree in x.

x : 0 1 2 3
f) - 1 2 11 34
(1) +x2+x

2) B+x2+x+1

(B) ¥+x2-x+1

(4) x3+2x2+2x+3

. If Al and B; are the components of a
contravariant and covariant tensor of
rank one, then C} = Al B; is
(1) Mixed tensor of rank one.

(2) Mixed tensor of rank two.
(3) Absolute tensor of rank one.

(4) Isotropic tensor of rank one.



143. Forrea dF s 8 fram Y AR

(Rrefrer) T hife & —
(1) 4
) 3
3) 2
4 1

144, tﬁ-ygrﬁfﬁﬁaﬂwgf:x-y@r

y(0.1) s AT h = 0.1 AT I |
f@may0)=1)

(1) 0.73246

(2) 0.837462

(3) 0.909675
(4) 0.959215

Trefos w9 & At st o€ 7 53
TRy 25 Y srfrehar w0 Bl € 7

(1) 1/183

@) 17

3) 2/

4) 5/7

145.

146. Ttz 2 F AR T AU & TR
SR 2, ‘a’ 1 A S E(z - a)? W
A FTTE, &~

(1) a=¢

2) a=2¢

3) a=3

(4) a=¢l?

147, fem e arteRel & f(1.38) <Y UM SHIRTT :
x Ll 12 13 1.4
f(x) 7831 8.728 9.697
(1) 10.528
(2) 10.604
(3) 10.624
(4) 10.721

10.744

143. The degree of precision of Simpson’s

three-eighths rule is
(1) 4
| @3
(3) 2
4) 1

144. Compute y(0.1) from the equation

%= x — y; taking h = 0.1 by Runge-

Kutta method. (Given y(0) = 1)
(1) 0.73246
(2) 0.837462
(3) 0.909675
(4) 0.959215

145. What is the probability that a leap year
selected at random contains 53
Sundays ?

(1) 1/183

2) /7

(3) 2/7

4) 5/7

146. If z is any random variable and € is its
] expectation, the value of ‘a’ which
makes E(z — a)? smallest is

(1) a=¢

I (2) a=2¢

3) a=%

@) a=¢!”

|
Il 147. Compute f(1.38) from the data given
¥ ¢ Ll L2 1.3 1.4

I f(x) 7.831 8.728 9.697 10.744
i (1) 10.528
4 (2) 10.604
l (3) 10.624
| @) 10.721

46 10



148 weag%w%—

149.

150.

10

-2\ y/2

(2) P(x)=Ke?"/2 npq
(3) P()="c, er

(4) P(x)=¢* g

.

m SIHH 6l Tk a5 g1 St § g i
ST, SR el & | weft 18 oma T,
1 hIRTT | (et st wr)

(1
)
€)
“

mg sin (o + p)

mg cos (a. + B)
sin o

mg cos a/sin (o — B)

mg cos E

sin (o + 3)

Th WE H IR IR HEr S@ar 2|
SIS TR Fram w1 = 9w
RIS (Th) & Fifeaa €9 o) oy 6
TS Y TUET HIRTT |

=
@)
®) 576

@)

TRy bt i e =AM i e et

47

149,

150.
|

| 148. Poisson frequency function is

~2hyy12
M PO =G5y,

(2) P(x)=Ke®/2npq
(3) P(x)="c,er

@ Pw=ct

A body of mass m is suspended by two
strings as shown in figure. Find
tension T, in string L. (Treat strings as

ideal)

(1)
)
3)
4

mg sin (o + B)

mg cos (o + B)
sin o

mg cos a/sin (o — B)

mg cos E

sin (o + B)

A die is thrown four times. Calculate
the chance that an ace (1) turns up
exactly three times using Binomial law
of probability.

5
(1) 36
5

324

D
216

ke
187

@)
3)

4



10

TFHE % T/ SPACE FOR ROUGH WORK
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