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1- A body of mass m accelerates uniformly from rest to speed v in time T. Then the
instantaneous power delivered to the body as a function of time t is given by
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2- If the gravitational.force of attraction between any two bodies depends on Fl-; instead of
% and is directly.proportional to the masses of the bodies, then the period of the planet

round the Sum, in a circular orbit, will be proportional to
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Two paint-misses are conrected by a spring. The leit mass ' 2o connacted to a support by a
Cenrface. The masses are

spring. Solh masses are confined 16 move or & fricticnicss -

each m and the spring constants 2 both 4. Take the ungir ines iefig *hs of both springs to be
2ero. Choosing the generalized coordinates x; and x; &s ip the fig, tre Lagrangian for this
system is:
| koo r 1
. 2
s ~\,)——k(.\,-—\) § 143

Conzider a systenyof mass m with-ustone generalized coortlinate q with'the Lagrangian

TP 1 - e ;
L = exp™ (-z-qu = 3qu) where b and k are positive constants and ¢ is the time. For this

system the equation of motion is

mg* - kq®=
me.pt g =0

mg + bmG+ kq =0
mq Kq = 0

i s omq =0=
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. l 2 ) . . g L
A solidl eylinder of mass M {moment of inertia J = 5 MR?) and radius R rolis without s!;ppmg ;

down an inclined plane of length L and height i The speed of its centre of f_nass when thé
cylinder reaches the bottom is, gro : : -

G
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Solution of the integral /= \cxp[iax-bx’]d\" where o and b are real numbers, gives
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. sin3z Py
The value of the contour integral ‘ﬁm dz for {z]=5is

z

2711 1(0
A spn half particle is described by the spinor. y = \/; (OJ+ S (] )

On miking measurements of the z-component of the spin, which of the foilowing will be true?

s2in up and spin dowh would be found with equal probability
2 component of'the spin cannot be measured in this state
probabiiity-afspin down is twice that of spin down

yrobability of spin up is twice that of spin down

> .
arobability of spin down is \/g titnes the probability of spin up.
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At time/ =0, a particle in a harmoric oscillator pcrential I7(x) = %n.‘m:r' has a wave function

W = oy, + dy, where ¢ and d are complex aumbers and i/l are the normaiized ground

state and the first excited state wave functiens of the harmonic oscillator, respectively. The
probability of measuring the particie’s energy to Lie hw s

1/2
1/3

1/4

Given a particle in a'state 19 (x)= x exp ™", where is the particle most likely to be found?

atxsQ

at bothx=0.5 and x=0
at both x=1.0 al;d x=0
q; both x=2 and x=0

at x=2
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411, At time 1=0 a particle is in the state Y(0) = ap, + by, where @, and @, are the eigen states
of the system with energies £, and £, respectively. At a subsequent time ¢, the state of the -

system would be given by

A WG =t (apy + boy)

u(Er3t)

i Wt = exp” (ap, + byy)

. fE . (E
c wit) = (arpluxp-"('il) + bq)zcxp"'r('?vl))

; o fity .16 ;

DY) = (at rplexp*'t(T) 1 bt exp-"('ﬁ()qu)
ofE P

3 (o, = (aq)le_x])m('f-l) + bt expm('l-l)(pz)

Q12.  For a harmonic oscitlator of mass m and angular frequency w at temperature T, the quantum
mzchanical partition function is :
|
A —————’—
. i
2Sink| ~2.
2k1
hw
B. i expr
2ha
€. exp kT
. hw
D. 2Cosh| —
kT
hw
E; N
kL

(where #is Boltzmann's constant)
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Given that the atmosphere has a uniform temperature T at all heights, in the ¢ arth's

gravnatnonai field g, the relative probability of finding a molecule of mass m at a height /1,
compared to /f
would be
by
h .
(hy-hy }/('h*’h)
\j _ ma(hz-h])
exp kT
hl
h,
Jathp=hy)
exp kT
An ideal gas.at temperature T and pressure P expands adiabatically from a volume V to 4V. The
final pressure-after expansion, would be: (defining y = Cp
. "
. (1)"’
N If' T a\s
B. iy,
G Pf ='P4Y
D. Pp = 4PTY
Ei Pri=4P(y ~- 1)
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@ It the energy req sired to create a single defect in a crystal of iV sites 1s gven as € walle wne

e N ;
nember of ways of distributing the n defects armongst the N sites is 7T the free energy F

ol the sysltem is equal to

e ky TN '
A i at(N-n)
\
TN! .
B ﬂ":‘f“g—iv— ]
' n
kg ( N )
C i T tn n! (N=n)!

0. ai-kgTlIn (a—('rvl%:-u' )

E t-kyTIn ("('I:Tl:,,l;‘)_- )

Q.16. n particle of charge ¢ travelling withiconstant speed along the x-axis enters a region where
ikere is a uniform magnetic field 8'along the z-axis. The y component of the particle’s
y omentum would :
A, be zero for all times
B. benonzerolbuta constant for all tim
C. would change at the rate —q(vyB)

D. Lwould change at the rate +q (v, B)

C.  would change at the rate -q(v, B)
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Id that varies witi time as B=8; cos{wt). If the frequency

A coil of area A is placed in a magnetic fie
Alof the coil is halved (Af2), the magnituce and

() of the field is doubled {2wj while the area |
frequency of the induced electric fiald change as ToHiaws!

Loth remain the same
the magritude increases four times while the frequzrcy rarmains unchanged

the magnitude is halved but the frequancy is doubied:

A
B:

C.\ the magnitude remains the same but frequency i§ doubled,
0"

E. both magnitude and frequency are doublecd

0:;8? If the electric field in some region of space nas the three components £ (0,y°,0) then the correct

A.

statement is

There is a time varying B field

There-is-a charge dansity’s, = -—

The clectric field éannot be expressed in this way
The electricfield is time dependanl

The tield"has a non zero curl
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nerge +G end is surrounded by another
harge —Q. The electric fields outside (r>2R)

af razniue R ocarfiesac

A conducting spherical shali
concentric congucting shali ¢! IS 2nearrying a i

snd between the two spneses (Reraziti ar2

Szero outsice and zero betwezen then.

_L___outside the spheres and 2erg tetween tham.
$1€,R?
-{-:5?2- outside the spheres and zero insid=.

ar

z2v0 outside and MS = between the two spheres.
0

T—(‘l—,; both outside and ixetween the spheres
gl

in 4 region of space both electric field (E)-and magnetic fields (8) are present where they are
pa-allel to each other. If the magnitudes of beth fields ar¢ doubled, while tneir directions are

mi de perpendicuiar to each other, the total electrermagnenic energy

Reriains unchanged

Becomes 4 times-the initial voive
Becomes double of the initial value
Becornes one half of the initial valtie

Berzomes zero



