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1 If r=xi+yj+zk is position vector, then value of V(Iogr) is :

214A 214A 214./4 214./4. 214A 214A 214A

- -
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M = @ 3

- -

r .
@ - @ =

—
L |

- AA A : )
g r =xi+tyj+zk Rafy sy ¥, @ V(logr) =1 %M ¥ :
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3 If u(x, y)=x2 ~-y2 is the real part of an analytic function

f(z)=u+iv, find v.

.(1) 2xy +¢ (2). —2xy+¢

3) x*+y?+c @ y?-x2i¢

e seep—

[Here ¢ is a constant]

i u(x,y)éxz—yz, U% aﬁﬁﬁﬁh‘ Hed f(z).=u+iv EARCUSIEC IR U]

I - .
t %, T'ﬁ' v T T:!ﬁ :
(1) 2xy+c _(2). =2xy +c¢
3) x? +y2 +c _(4)i y2 —_xz—i_-c
[aef ¢ & Framiw &)
4  Laplace transform of ¢2!gp 4t is
. 2 : ) §—2
) s +45+20 @ s? + 45420
©s—4 4 4
2 ___4
@) P iasr20 @) s +45+20
e 2lginat W WEH WURRT E
2 : o 8-2
1) 5—— 2) S————
) §? +45+20 @) s2 +43+20
; s—4 » 4
®) 52 + 45 +20 “) s% + dg-20
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5 If a pair of dice is thrown, what is the probability that a sum 8 is

obtained ?

(1) 536 (2) 8/36

3) 812 (4) 8/42
aﬁmwupﬁgﬂmmeﬂaﬁmw%ﬁﬁsmm _
W o 7

(1) 5/36 ) 836 -

B) 812 (4) 8/42

] P R R A A A ' —
6 Given F =+ X B where B Bgl i+ j+k | is a constant vector and r

- - '
is the position vector. The value of (ﬁc F-d r , where C is a circle of unit

radius centred at origin, is :

(1) o | ) .21:130

(3) -2nBy @ 1

xB, W& B= BO(T+?+E)Q$WHH&31%W P
ffer wfew ¥ c_ﬁc?-d?.aﬁr 1 aﬁ”cwfﬁgw%ﬁﬁﬁmw
W ogq

y
X
C
1 o () 21B,
(3) -2mBy 4 1
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7 Find the finite Fourier sine transform of the function

F(x)=2x, d<x<4 :

v =32
@ £ (n)= —=cosnx

@) f,(n)=—sinnx

nK

® F (“""‘32[59?3“—?] @ fs(n)=32(5iﬂ1‘:_l}
n I

n2 11,:2

WA F(x)=2x, 0<x<4 % fog ufifm g s (sine) W

kiGN U

(1) fs(n)= =32 cosnx

(3) fs (n) = 32{%)

' n2 152

—32
f {n)=——sinnx
@ filn)=—
sinnn—lJ

I,12 1'52

@) fs (n) = 32[

8 A particle is moving under the action of a generalised potential

1+q

V(q; q)=?- The maghitudg of the generalised force is :

2(1+4)
(1) &
2
(3) K

) 2(1—q)
@ "

4 9

4) ¢

UH FN TH AEG faH v(:;,q):@ &y ¥ Ry BT W R
q

wﬁwaﬁmqﬂmw%:_

2(1+4q)
(1 &
2
(3) E
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In a certain inertial frame of reference two llght pulses are emltted at a

 distance 5 km apart with time interval of 5 ps. An observer who is travelling

to the line joining the points where pulses are emitted, at a velocity V

with respect to this frame, notes that pulses are simultaneous. The value

of Vis :
(1) 1.5 x 10% nvs 2) 9 x 107 m/is
(3) 45 x 107 mss @) 4 %108 mis

U e frdentst s ¥ @ wanw W 5 km gl F wdwe o sehE
o ¥ e T Sus B W IR §| Uh Ve off 3@ PR | ¥
aﬁaw‘{@.wavvﬁnﬁ{mm%ﬁmmﬁh%ﬁgaﬁaﬁ

ﬁmﬁr%,_qgﬁfaamm%%mwrﬁﬁ%lVWW%:

) 15 % 108 mys 2) 9 x 107..mfs

G) 45 x 107 mss @ 4 x 108 s

Consider the total energy E of a particle. Let T be the kinetic energy and

10
U be the potential energy. What is the total time derivative of E if the
force acting on the particle is conservative ?
o T @ wu
dU Ju/
® o @ Y
flt & & g st B R Rram w01 we e oot T § gt Refre
At U ¥ E &1 30 399 sadest 21 § 9 o v sdard a gy ?
@ T @ VU
au U
@) -4 @ UL
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11

‘A particle describes a conic r=— P

~————— where p and E are constant
1-+E cos 6 P '

. __‘quahtities. The force under which particle is moving satisfies the following
" relation : |

12

(y 1 1
M )= @ fl)=3
X&) 2 @ A

P . -
TEooso 9y w@dl &, wel p wul E frmwiw

¥ o aw frad awln as av Rem ¥ Prefiier 99y @ A
HE | |

TH B Ao 99 r=

1 ' 1

@ f)= @ ez
1 ] 1

f{r)yee— ' fr)ec—
@ f)=— @ fl)=3

A cube has a proper volume 1000 cm®. The volume determined by an
observer who moves with a velocity of 0.8 C relative to the cube in a
direction parallel to one 2dge will be : '

(1) 800 cm? | (2) 640 cm?

(3) 600 cm @) 560 cm3

Qﬂiﬂ‘*’fﬁlifﬁlﬁa}mﬂﬁ{.wmcm3%|@ﬁw,Gﬁ'ﬁﬂﬂ?ﬁ%ﬁﬂﬁw
& AR O & WUH 0.8 C 9T q W &1 ¥, % F 0 Real T e
B e

(1) 800 cm3 (2) 640 cm’
(3) 600 c¢cm’ 4 560 cm?
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13 A particle of mass m on the Earth's surface is constrained to move on

- a parabolic curve y =ax? where y is in upward direction. Which of the
following is a Lagrangian for the particle ?

1.2 1
" L=— 1+— |-
)] 2my ( 4ay] mgy
1 .2 1 .
2) L=—my |1-—-mgy

. B
3) L=%mx (1+4—)—mgx

1 02 I '2
€] L=-2—mx +Emy +mgy

I A W W om TN F TH BV R aaiie 9w oy = ax? STgl
y HIT @ ST &, Wﬁ%mmg%lmﬁ%ﬁwmw
& g wanfsmm ¥ 7

. . 1 ° .2 1 .2
(4) L=me +Emy + mgy
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14 A particle of mass 2/3 kg is subjected to a potential energy function

v(x) —3x2 —2x° where. x =0 and expressed in meters. Supposing

the particle is released at x =4/3m, then its velocity at x =3/2m

w1]lbe :
(1) 43 m/s @ 1mis
3) 3/4 m/s @ o

273 kg ¥ T TF HO RARE Tl wwA v(x);3x2—2x3 % ofard
¥ Wl x>0 ¥ IW ﬂuﬁmﬁ%mm x=4/3m WX Ha e
o ¥ x=3/2m OT TEE AT €W
(1) 4/3 m/s () 1m/s

3) 3/4 mfs @ o©

15 The electric field inside a conducting sphere of radius R, with charge q

at its surface is :

q .9

1 - 2 :

W 4meyR? @ 4neR
q

3 4 4y 0

3) 2megR? Q

Rﬁwﬁswmﬁm*ﬁﬂﬂaﬁmﬁmﬁmq%%ﬁmﬁgﬂ

g T
q q
@) 4meyR2 @ 4negR
q r—
@) 2egR2 @ 0
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16 For an electromagnetic wave in free space, the directions of E, B

: —
fields and the Poynting vector S, arc related by :

- = —

- oY = SxB -——B-

(1) [EXB]-S=0 2 _S>x§ E
s o - = -
ExS B ExS -—E

- = - . - = -

@) [Exs| |B @) 1Exs| |E

T st ¥ uw fgd e 9 & E?_B)ﬁ?ﬁ a?rﬁaﬁﬁﬁ‘r”ﬁ'rs%r

H%?T_S);WWW%!

- = —

SxB B

- =) = = -

) (EXB)-S=O @ [g.3 E'
- = - - = -

ExS =£ ExS - —-E_

¢ [2x3 ‘E @ Ryl |8
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A7 Consnder Maxwell's equations in differential form in a media. Now suppose

J=P 0. If further e=egge™ and p=pye™

, then the relevant wave

equation for a plane wave propagated in x direction, so that E=E, and

-‘Ii:__Hz, is :
’E
W 5"
9’D
2 _—
2 2
) o’D _
ox?
3°E
@ T

o%E
o

3°D
o
32D+“0ca—D

atz H at
D,
Llatz H 3

< Tl mem A deede gl & sEwe B UX AR &Y oW HE

J=P=0. 3§ T e g e Ul p= uoe

, a9 x Tgam & wfeme 9@ -

% fu stgwm wiwwor e E=E,; @ H=Hz @ %

()

@)

(3)

(4)

9°E

o
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Assume that z = 0 plane is the interface between two linear and homogeneous

“dielectrics (Fig.). The relative permitivities are €,=5 for Z> 0 and €,=4

FaN

._.)
for Z < 0. The electric field in the region Z> 0is E; =(3/i\—5j+4i:JkV,fm-

Q)]

@)

€Y

@

~ The electric field in the region Z < 0 is given by :

(A

31—5]+k]kV/m

AA

K .
( Fal N
31—51+5k kV/m
\

(A Fal

FaY
3 i—5j—5k]kwm

\ :
TR z=0 A Tda i whgd oA o 7w F ()
it Readead 3@ R ¥ e.=5, Z>0 % R @ =4,

Z <0 % fw iasrz>0fffaga%a El=[3?—s?+4§)kwm t 4
&1 Z <0 ¥ Prga & 7@ weR fem wmom |

(4)

_)
Ez =

(o A AOA
2i+2 4k |kV/m
\4 4

(A AA

3i-5j+k}kV/m
N

4 s Fa¥ A
3i—5j+5k]kV/m
\

4 Fal

M A
3i—5j—5k]kwm

1

[
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S 19 The rms value of a- sinusoidal voltage (fig: 1) is V, /\/— where V; is

the amplitude. What is the rms value of its fully rectified wave shown

in fig. 2 :
Vo PN
N >t >t
fig. 1 fig.-2
Vo’ Mo
(1) N | @ 75
Vo Vo
@)y — “@ 3 2

qH SRk dieear (R 1) & whwer 97 o9 v, /v2 ¥ e Vy oE™
¥ W ¥ i ar Refiga vy (Res 2)maﬁmﬁuq§rnﬁ'_w% ?

VO
Yo st LN

N
V2 \/
W = @ 7
Vo Mo
(3) = 4) N

214/ PHYSCLSCIL A 3 NI 1Conca..
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20

. A sphere of radius R carries a charge density proportional to the square

of the distance from the centre P =Ar? where A is a positive constant.

At a distance R/2 from centre, the magnitude of the electric field is :

AR’ | AR3

+ (1) 4 €p ) (2) 40 €p
AR? . AR?

(3) -2460 : P ( ) 360

R Brom % oe e ¥ oy wwa b 4 o ¥ ol ¥ g
P=Ar? %, WA@WW%lﬁ%'{&Nzﬂﬁtﬁr

& B ufemr &
3 3
O 4¢ep @) 40
AR 3
) 244, S A Yo

21 For 'a'particle of mass fn, in a one dimensional harmonic oscillator, the

1
potential is of the form V(x) = mw x2

state is s (x) —xe 3

mw _ o mw
(D a0 . (2) oh
4mw _ 2mw
(3) _ﬁ,__ . o (4) T
mwmwwwﬁﬁamﬁ?ﬁaﬁﬂﬁmﬁ%mm-
V(X)mé-mw x? 1 yer s sl HETT T y(x)=x - g
a & T B
mw mw
() an (2) 2h
- 4mw 2mw
& T @ =
214/ PHYSCLSCLLA] 1 IMIIBY (Concd..
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22 At what value of kinetic energy, the de Borglie wavelength of a relativistic N R

electron of rest mass m, is equal to its compton wavelength 7

M (V2-1)med? @) V2mge?

(3) 2 1'1'1002 (4) m002

Rt el 3 Roa A ¥ R, R we mo b @ e e
# gorke! EEt B T & % gen e ?

@ (V2-1)mec? @ Zmye?

(3)  2myc? @) myc?

4

23 A parallel beam of inonoenergetic electrons falls normally on a diaphragm
with narrow square slit of width b. If the width of central diffraction maxima
formed on a screen located at a distance / from slit is Ax then the velocity
of electrons is :

hi " hl

1) 2 mbAx @ 4mbAx
i . 2l
) oAx @ Tbax

THGAN ol F oEEFl @ UH 99k GV UE feen woemufia ¥
_ﬁ%@bﬁwwm%luﬁﬁﬁzﬁ_@lwﬁ.@ﬁw
1 @ ¥ Rad shaw @ deE A ¥ @ SO @0 AT ¥

hi i
1) T mbaAx @) JmbaAx
oy 4, 2
(3) mbAx @ mbAx

" 214/ PHYSCLSCI A} 15 I (Contd...
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25

The value of. constant B, that makes up (—00(2) an eigen function of

d? )
£ __Bx2t ..
operator a2 18 :

1) 202 | @ o2/
B3) 402 @ o2
. | d2
Prr@i® B &1 AE, S (—axz) H TEND {E_Q‘Bx } W TEH AT
T SR § |
M 20> @ o?/
3) 402 @  olf2

Using standard definition, find which of the following quantum mechanical
operator is Hermitian ?

. . d S d 2
O 'y 2) [d_x)
RN o 4
3) [E) @ 4
Wqﬁw%amﬁiﬁaaaﬁmmﬁiﬁmﬁ%ﬁqm'ﬁ% ?
d d
1 1o (2) (a]
CrdY d
(3) [&) _ @ &
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26 The value of [Lx,rz] is :

M iny - @ inp

(3) -ihx (4) zero
[Lxs r2] COMR: I

W iy @ ihp,

(B) -ihx @ o

27 aa*aa*a*aln) is equal to :
® [n@)]*|n) @ [+ ?fnr1)
® [a@+)?p-1) @ [a@n?])
aa*matataln) ¥ WA ¥
@ [n(a+1)]"?n) @ [n(+1)]"?|n+1)
(3) [n(n+1)]3’2|n_1) @ [n(n+1)2]ln)

214 / PHYSCLSCI A] 17 U (Contd...
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28 Two one-dimensional potential wells have infinite potential energy of their
~rwalls. Well A has width L and well B has width 2 L. For which value
of quantum numbér n does a particle in well B have the same energy as
a particle in the ground state of well A ?
(1) n=1 ) n=2 () n=3 (4 n=4 =
2 gl R gt @ A o Rafer St @t ) A @ der
LHHT@BE&?[E?@%ZL%I_WH’@Tn%%HHW%%{Q@B
¥ Rera o B0 % g Tt ad ¥ S qU A X qw wo orwen 4 Re@
HT B T - :
(1) n=1 2 n=2 3) n=3 (4) n=4
29  The normalised eigenstates of a particle in a one dimensional potenti-al well
>
0 , 0=<x=fa = 2 . {nmx
V(X)={m , otherwise are given by ¥n (x):\]; - (—a-—)-,-where,
n=123.. .
The particle is subjected to a perturbation
\/”()«:)=V0CcosB for 0<x<a/2
a
= elsewhere .
The shift in ground state energy due to perturbation, in the first order
perturbation theory is : -
2V, Vo
() 3n @ £7;4
Vo ' 2V,
®) 2n @ T3
fpdt e T fva o ¢
0 , 0=£x<
v (x)={ x<a
eo S - S
o 2 . (amrx)
¥ fro wemlige SN sty Wn(X)=\Esm[—a-] T A T
¥, el n=1,23.. _ S
HU X UH @AM (perturbation)
V'(x)=V0CosB—, 0<x<a/l2
a
=0 A '
T AT B AT % e we S wew fugin ¥ qe orn @ e
¥ R ¥
2V ' Vo
© 5 NONE-
-V 2V,
3 o 4y ——*
®) 2n ) 3%
214 / PHYSCLSCI A] 18 mmm“‘mnmlw {Contd...
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30 The mean free path of the molecules of a gas of pressure P and temperature

T is 2 x 107 m. First its temperature is doubled at constant pressure P
and then its pressure is doubled at constant temperature T. The new values

-of mean free path in the two cases respectively, are :
M 4%1077 m, 4x107 m,

@)  2x10 7 m, 1x107 m,

(3) 4x107m, 1x10~7 m,

@ 2x107m, 2x107 m,

HWTamaﬁPWM?masaﬂaﬁwmwwwwm m
%lﬂeﬁﬁwmpwwma’rﬁ%mm%amﬁﬂﬁmw
Twwmﬁﬁmw%lﬁamﬁﬁwzﬁiwaﬁ
A A wE ¥ |

(1) 4x1077m, 4x107 m,
@) 2x1077m, 1107 m,
(3)  4x107"m, 1x107 m,

(4 2x107m, 2x107 m,
214 / PHYSCLSCI_A] 1
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31

214 / PHYSCLSCIL_A] 20 B “"“lu“ml“lmm] [Contd...

Suppose one mole of an ideal gas undergoes, the reversible cycle ABCA
shown in the adjoining p-V diagram, where AB is an isotherm. The molar

heat capacities are Cp at constant pressure and C, at constant volume. The
net heat added to gas during the cycle is equal to : '

RN
p Tn
A B
V.l V V»
(1) RT, Vp/¥ | @ Cy(Th-Tc)

V. V.
3) RThlnT;——R(Th—TC) 4) RThln;;‘;——Cp(Th-—Tc)

mﬁﬁi‘mﬁsﬁﬂﬂwqwﬁme-vmﬁwﬁﬁWﬁu

WW_W%,@ABQWW%IWHWHWWHW"-:

ﬁﬁ\mmaﬁaﬁcpacv%law%amﬂﬂﬁﬁﬂéﬁzm%:

T,
P TN
P % B
Vi Vv V
() RTy Vo/Vi @ Cy(Th~T)

Vy Vs
3) RThln—q—R(Th-—Tc) @ RThln—\Tl—Cp(Tll—Tc)
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- 32
. - 'into contact with an identical body at temperature 100 K and the two are

3.

-~ A body of mass m with specific heat ¢ at temperature 500 K is brought

isolated from their surroundings. The change in entropy of the system is

equal to :

_ 4

(1 7Fme (2) meln{9/5)
(3) mcIn3 ' 4 0

SOOKWﬁ@mWWmHmEﬂMWC%ﬁQTﬁ
& geww oy W 100K 99 W ¥ & €uH A G AW & A9 §9 &
& Ey ¥ fawfa fen s 31 Few & ol F R R o

4
(1) Emc 2) mchn (9!5)
(3) mcIn3 @ o

_ Consider a stone which falls freely from rest under gravity. Iis trajectory
_in two dimensional phase space is :

(1) an ellipse
(2) a straight line parailel to position axis
(3) a parabola

4) * a straight line inclined at 45° 0 momentum axis
4) g

W TR W REr w10, s % pew § Rwm ¥ W frar 1 fafeda
Ha gAE (be Ww) ¥ g@a oq ¥ '

(1) e

@) fRafy o & FEFL W@ W@
() W™

(4) WAT oy F 45° W g WA @l
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34

The total energy of a gas of nonrelativistic fermjonsg in three
‘Eﬁmension is given by E:K/ v2/3 where K is some constant and Vv

is the volume of 8as. Then the correct equation of state is (p is the
pressure of gas) - :

2 - _5
a) pV_EE ) pV-BE
@) pv=E @ pV=§-

and E, (=2 E}) with Ey-Ej=e>0. The average number of subsystems
in the state of energy E; is given by :

) —I;lo— | @ No[i+ e*e/kT]_l'
' No
(3) No e S/kT (4) M=

amTwartﬂtrmwﬁﬁanwﬁmw, Nofftrﬁma’f,aﬁNot{waé’r
H@T%,&w%sﬂﬁ%mﬂmaa‘rmmﬁa @1 E, (<2E,))

o & s ¥ & waa & qer E)y-Ej=e>o0 | &t SrRe B, % wuRrr

a) 523 @) No[1+ e“‘F-/kT:’_l
: No
G) Neo e €/kT 4 1+ o/kT
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#.. 36 Partition function of a gas is given by

mz=2_v (kT)

~ where C is a constant and other symbols have their usual meanings.
The mean energy of this gas is :

22V (kT)* 22V (kT)?
M TsEc @ 5Ec
e = V(kT)* @ 72 V(szz)

w%wﬁw(ﬁsm)wwwf&ﬁw%:

& (k1)
IHZ—EVH’?'C:;
wcam%amwm%mmw%lw%a&
-mmmﬁ%

. nZV(kT) | 72V (KT’
D e @ R
2 vt 2 V(%)
3 = @ X - J
45 p3c? 45  R3c3

A

37 When transistor is operated in cut-off and saturation regions, the transistor

acts like a : _
“ (1} linear amplifier (2) switch
(3) variable capacitor (4) variable resistor

AR iR @ dEEy (@e-mw) wwr dgw @gew) & N ww R
S A AT W A6 wE e § o
(1) & vads @ FRaa

(3) uhmEe dafs 4 uie=dt wfew
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39

40

In‘a phototransistor the base current is :
(1) set by bias voltage
(2) directly proportional to- light intensity

" (3) inversely proportional to light intensity

(4) zero

% Gl Zitwed ¥ omuR aw e ¥ o
(1) | divedt N @i

() West draar & Tl

(3) yay dar ¥ ST

4 T

For a voltage follower which of the following is not correct ?
(1) voltage gain is unity

(2) it is non inverting

(3) it has no feed back resistor

(4) emitter is open circuited
@ﬁﬂﬂwﬁ%%ﬁwﬁf@ﬁﬁﬁﬂﬁmwaﬁ% ?
(1) dreed Wiy uwHD }

(2) uE omicarE ¥

(3) saﬁa%ég-rrﬁ%mm:lé’r%

(@) was® gw diug § ¥

The Boolean expression
Y=ABCD+ABCD+ABCD+ABCD

can be simplified to :

() AB @2 D
Gy A 4 AD
EGIREC BE]

Y=ABCD+ABCD+ABCD+ABCD
A TEFd W W W w1 gba ¥
(1) AB 2 D
3 A “4) AD
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41 The output V, of ideal operational amplifier circuit shown below is :

5kQ
1kQ
2V @A AN : v
e
+1Ve ki o
1k
1)y v @) -5V
(3) sv (4) 7V

I R o ey dheaere wadw @ Brim v, ¥

1kQ
TN e AN v
0
+1Ve lkg °
1 v 2) -5V
3) sv @ v
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42

For a 12 bit A/D converter the range of input signal is 0to + 10 V. The

voltage corresponding o 1 LSB will be :

M ov 2) 00012 V

43

(3) 00024 V (4) 0833 V

w12 mmmﬁﬁﬁ%ﬁﬂ%ﬁwmoﬁﬂov%im
1LSB%5wehmz?pﬁ:

1 oV @) 00012V

() 0.0024 V 4) 0833V

With a 100 kHz clock frequency, in how much time eight bits can be serially

entered into a shift register :

(1) 80ups (2) . 8us

(3) 80ms ' ) 4) 10ps

1oommm%mammam&mﬁmﬁw
P @ ¥ WARE W o e ¥ 7

(1) 80Qus (2) 8us

(3) 80ms ‘ 4 10us
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A ramp voltage of 1.5 V per millisecond (see fig) is applied to an OPAMP
differentiator having R = 2k Q and C=0.01 pF

15V

o 1 ms

Which of the following figure correctly depicts the output voltage wave
form ?

30 mV N\

30mV
4y 2)

Q <«— 1 ms—> o 1 ms

I0mV

€)) ' R )
30mvV

i
« 1 ms-»e<1ms

1.5V wfy fifer dae & @@ 1 dwear Rd =) @ OPAMP aeshi
T AR Ht ¥ AEd R = 2k Q o1 C=0.01 pF ¥

L5V

o i |
W fg o Ret ¥ ¥ B w el ot ww @ o astar ® 2
| 30 mV
30mV
(1) _ g (2)
© <1 ms—p——— 1 m5—>

30mV

Qe—1 ms—s——

@) )
30 mV
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46

For a simple voltage regulator circuit shown here the 12V, 0.36 W zener
diode operates at a minimum diode current of 2mA. In the circuit

R= 100 Q and R =1kQ. The limits between which the supply voltage
V can vary without loss of regulation in the circuit are

o+

R
F IR
1 —Q.
Y

M Vo = 12 Vv, max 134V
(2) Vmin = 12V, Vipax = 162 V
()  Viin = 0V, Vinax = 162V
4 Vupin © 134V, V.o = 162 V

wmﬁhwwﬁmmﬂﬁqﬁwﬁ 12V, 036 W @1 9K
g@szmAﬁwuﬁwwﬁﬂm%luﬁaﬁ R =100 Q @&
R, =1kQ %1%%&%wﬁr@iaﬁmvﬁaﬁzﬁmﬁmﬂ
2 =y Py fen Sedl o wad ¥, E

R ot
(1) Vgn = 12V, Vi = 134V
(2) Vi = 12Ve Vpge = 162V
3) Vgn =0V Vo = 162V
(@) Voo = 134V, Vpp =162V

Express x> +1 in terms of Legendre polynomials :
3 3 2 3
4y 5P3 (X)+*5'P1 (x)+ P (x) ) §P3 (K)+-5'P1 (x)+Py(x)

: |
6 LB+ZREIBE) @ 2py (xR () + R0 ()

R L I A U B L B

W IREFIREIRE @ 2P, (x)+ 3 )+ R (x)

3 %pS(x)JZ-p,(x)wo(x) @ %P3(x)+2'5—P1(x)+P0(x)
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47 'Suppose A —pBicm, where A has dimension LT, B has dimensions
1277! and C has dimensions LT?. Then the exponents n and m
~ have the values :
(1) 2, 3 () 45, -1/5
(3) 145, 3/5 @ 12,12
qFl A=B"C™, W& A & fmd LT @ ¥, B o fnd 21! @ ¥
o C @ P LT W ¥ 99 AW n g m % AR ¥
1y 2, 3 @) 45, 15
(3) 1/5, 3/5 @ 122,12
48 AIN pendulum bob is held at an angle @ from vertical by a 2 N horizontal
force F as shown. The tension in the strmg supporting the pendulum bob
(in newton) 1s :
LLLERRRRNN
]
F
(1) cosB (2) 2/cos9
3 5 @ 1.
IN & @& Ted 2N & @5 e & F & a7 & & a0 0 W
e T ¥ Jar B zwlen ¥ New & wer [ oar S § aE
(T #) ®:
MR ERENENN)
]
F
(1) cos@ (2) 2fcos®
3@ 5 @ 1
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. A variational calculatlon is ‘done with normalised trial wave function

o 2 _2
. _Y(K)=——4a5/2‘ (a -X ) for the one dimensional potential well

V(x):O iflxléa
V(x)=oo if \x|>a

The ground state energy is estimated to be :

i - 5h2

M ?’ma2 @ 4ma2-
C3RE o - 352
3 Smal @ T nal

R e g1

V(x)=0 af lx|<a
V(x)=co ak|x|>a

| J15
%%ﬁmﬂlﬂhﬂﬁrqﬁmww ‘1‘() 5/2(a ‘x)%%ﬁ&mﬂ

mmwwwmma@rﬁaqﬁ%:

5h2 5h2
M ?:ma,2 2) 4ma2
3K 3K
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"Bl TFive electrons are in a two dimensional square potential energy well of

sides of length L. The Potential energy is infinite at the sides and zero

2

. _ h’ 2
:inside. The single particle energies are given by [ SmLZ} (“x +ny) where

B2
n, and Ny are integers. In units of (Sm“ﬁ] the energy of first excited

state of system is :
1 13 @ 22
3) 24 @ 27

gmﬁéL%@WWﬁmW@ﬁﬁﬂW%lgﬁnﬁ

h2 -
w Rufiw weit ora § aut Wi oI ¥ | oW 0T Y [Smﬁ}(ﬂiﬂﬁ)

2

Sngl%wffﬁama%

SR S el & W o, @ 0y Qi ¥ (
wom SN SRl W S @

1 13 Q) 22

3) 24 @ 27
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