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foaze F@fewn AMR@ePER Wbl 9 | [Discuss the limitations
classical mechanics.] JNUMSc-20, 17, 15]
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equation about photoelectric effect)

FBTBIRET W ©ofer feFmg FqwwC {67 39 | [Derive the
Einstein’s equation for photoelectric effect.] [NUMSc-20, 17, 15/



1.19 w7 Jaifet s1% vy (De Broglie wave length) *% ‘6‘/[

% goiam ST F A= ﬁ%ﬂﬁﬂ I | [Derive the De Broghe relation
p

TR [NUMSc-20, 18, 15]



2.2 STF TR C@E E‘R"Rf (Physical éig-niﬁcanc.e-of wave function)
Q. T TN (OO S/ fe7 | [Write the physical significance of
KA wave function.] [NUMSc-19, 16, 14, 12, 10]



Cﬁ\ﬁ?ﬂﬁ X ‘»‘@W‘f (Schrodinger wave equation)
TR W @ifewm o iwd Ay w9 [Establish

Q.
ﬂ Schrodinger wave equatlon in general form. ] [NUMS:-
ST, T {7 (i f799) @ifen waw AT @fodt = 1 [Derive !

dependent Schrodinger wave equation. ]
e, T& IR FE@ @S wax et dfedt w1 [De
Schrodinger wave equation formula for a free particle.]

%‘*ﬁ( —=—5;.n_v2l//+V(r Dy Enjf%c\? s TR o 796 ¢

[Describe how Schrodinger developed the equatlon of motion

2
aal/t/ = —;—m-Vzw +V(r, OV -

[NUMSec-20, 13, 1)

partlcle of mass m into the form iAi——
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3.3 sy faseas @T%‘fﬂ? ox% Niesd  (Time independe
Schrodinger wave é&]uation) |
Q. T fFwa® jifese. waw JRead afedt T [Derive tin
independent Schrodinger wave equation.] [NUMSc-1i
% JTAIP9 9¥F F9 | [Seperate the general form of Schroding

wave equation into time dependent and time independent wai
equation.

qe]l, T® TR T T RerE @ifesriws e > 7 effost <
[Derive time independent Schrodinger wave equation.]/NUMSc-L
w1, AN T SfSaAe se AR [ 771 [Derive tirt
%‘K independent Schrodinger wave equation. ] [NUMSc-17, I
Sl S, StiRe e famfae qifes waw s,
p 250
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60 RO Tt

39 FERTS|/TER! (TS ¥ (Probability current density).
Q. M8 @ WRA F® WY S(r,¢) AR WIFE TR,

3 - enﬁsmwﬁam 61

.......
-------

P(r,)=wy" 4 @W.S(m):o ¢ 5@ 3 1 [Shoy!
| that position’probability density P(r,-t).=~|y/(r~t)|-]

the probablhty current densxly S(r,?) together w:th the probap _ [NUMSo- 19 13, 11, 09]

density P(r.! fies t % ry.g ’
ensity P(r./)=wy" satisfies the equation e (r,0)=0 IRl G, SR Ty @ SR -Giow WK y° 9T IR Al
[NUMsc.! @Al TAR SQZH el (Position probability) | «@ff RS

w99, freibzger sMIsad gP(r,z)+V-s(r,1)=o @9 [Derml P(r, 1) a1 foe = |
i ' adfik P(r,0) =y, )y (0 =|w(x, 0

. VA
equation of continuity 6—,P(r”)+V'S(Y"’)=‘?] 2 oI S, dr R SO (Rl 4 AR TRy
[NUMSc-19, 1(7," wy"dr 4, |y/|2 dr 3, Iy/(r,,t)l2 dr |
w4, Skfbzrer e %P(r,t)+V-S(r,t)=0 ffr o 1 Sme RIS OIS (I 1 AR TSI A 1 (939) |
P |

5 | @Ry oF Wi e wiwe, Jedar e yoowwew  P(r, o)
< N . ATH K
@, S(r,0)=y"'—Vy @I IR 9, QRE y EIfHR 7Rx, fras1 2= =

im <

sWE | [Derive  the  equation of contin; P(r,t)= fyly/(r, 0| dr= IV v wdr=1
5 ;
—P(r,1)+V-S(r,1)=0. Hence also show that, S(r, #) = realj ) 0 5 B i
2 e == [ Pwodr=— [ yydr= [~ y)dr=0 O
of y'—Vy , where y is the solution of Schrodinger equation] Wl S, SR fRsw eife waw i,
m . 2
[NUMSc i = 1 2y )
i1 o F oy, P P iv-s w0
|1, I S Iyl o crne cx = u 4 Ve afox wiboa Sqaat ST,
h ., oy’ Wy .
= 'V -(Vu' )y = | —V —ih =——Vy' +V 3
@4TA S zm{y/w (V;a)y/,llﬁm‘\’wws_(y/ im‘ % el o ~()
by ¥ : s 93T AT (2) 8 (3) F WIEH y° 8y QR 8 I AR
@ IR TG (If ih—=-—Vy +Vy, P=|yf, then N 2
ot 2m i ih ‘_'//=_h_ Rvz . 4
5 i ihy = 2me://+Vy/w C))
that —;;+V-S=O where S=—I—{w'V;y—(Vx//')(//}. Prove! qut
b 2m @ iy =L vy s Vyy" &)
y . h ‘ ot 2m
S =real part of (y/ 7—Vy/].] 5 out 5
e (4)—(5):>ih(y/'—ézi+y/a—y:) =‘_2h_(.,/,'v2v,_v,v2,,/‘)
i m
% 4, mlem [Showthat] 5(7,0) = Re(y/ ivy/) [NUMSe-2V : 5 i
@ / . ﬂ = WA= = W=y V) )



3.13 T AT (Ehrenfest theorem) ‘7‘
Q. WEIT® TANWIG I @ & 39 | [State and prove Ehrenfest’s

theorem.] \60 / [NUMSc-20, 18, 16, 14, 13, 11]
Y1, (8 (@ [Show that],
(1) m-§<x =l = [NUMSc-19]
{ ;
(11) —<P == < 6v(r)>
ox

@A <x> @R <P > IN&FF x 8 P, L‘I?I&’_ﬂ"ﬁﬂmu‘l?ﬁ V(r)
f@®q | [where <x> and <P, > are respectively the expectation
values of x and P, and V(r) is potential ] [NUMSc-12]
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TPT-4: &M I (W, G0 OFF FILET (F@ < P, > [V | [Prove that

<P, > isreal for a wave function.] a\%?f(
T, FPIE (A8 (T, G0 O YURA & < P > AW 1Mecﬂy

that < P, > is real for a wave packet.] [NUMSc-18, 16, 14, 11, 10]



4.4 N ST €17 (Finite potential step)
Q. m SHRMHE /I ey 2fe ke g =ewIRA [A particle of maﬂ

m is under the influence of the potential],
-K Vix)=0 W[for]|x|<a?ﬂ—a<x<a
71‘&{{ =V, ¥4 [for] |x|>a
#fewg [N a1 g4 I 2 | [Describe a method how you b
find out the energy levels.] [NUMSc-19, 17, 15, E

- -_— 7/ - b NG



@ it ?’ﬁ?‘ﬁ T4 {7 (Infinite square well potential) %7}(

%V(x) 29 Gemm dem @It TEIE R
x| >a Q';.
0

R ‘<FT\“T?T 8 SBCAFATTR S 39 | [Determine the normalized

eigen functions and eigen values of a particle under the action of

‘.
xl <a

0,
the potential V' (x) ={ ' ] [NUMSc-20, 18, 16, 14]
w?

% >a
Rex wees 1V (x) T @2 ove@ e *if feqd/<ow faset:
, {O,|x|<a {O, —a<x<a
V(x): ‘—=

o,|x|=a ©, x<—q WA x=>a

0, —a<x<a
®, —azxz2da

=29 '-l!-r-sl\'\ﬂ """"""""""""""""
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52 T-col FioWW Wik (BT HIgeA (Dirac-delta function or
Delta function) KK x
TEare-co=51 Tie™= 21 = | [Describe Dirac-delta mnc’uon]
[INUMSc-20, 16, 14(old), 09]
[EHE-05=5] TIRFCE Wﬂf@%‘ﬂ'@' WW’F\W‘W
Zrare SR TS ¢F TF sEm A 5(x)
THOR AT G T A G T
=y | X *i"] %"-'4 ™ T’ETCZT a3

S TH 1 2E, TR I
TCE 400 HEE |
=e BTE- (b FIL: > x

0, T x=0
5(x)= o, T x=0

" 5(x)dx =] S



) 5 1R R (Properties of § -function) ‘
i ’ﬁl{ 6(—x)=§lzx) — UL [NUMSe-17, 15]
2. S'(x)=—-0"(—x) —2Y) [NUMSc-17, 09]

c-19, 15
@ x8(x)=0 7K B_a} R),b " [NUMSc-19, 15]

) [NUMSc-19]
@ -~ P * / INTIMSc-09]



7 SR FRCAT-TIHAF 8 FITweld €3 (Momentum eigen functions

and closure property) ﬁ \&O /-
S TARN WANROEE e FiER W 91 [Find the eigen
s
functions of the momentum operator.] [NUMSc-20, 17, 14, 12]
T2 HRTAT-FICI @ TIZTIAT-TI: RRK
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513 (FEBIN  IARWIR E‘é‘ﬁféﬁs I  (Postulates of quantum
mechanics) \00/ MUM&-ZO, 18, 16, 14, 12]
(PG IAREN FOE! W2 AFIED 097 dfelPe | @ IR
AR (IR IQRIHT AFE AT AL T4 T, ©f (=i



“/\the eigen values of a Hermitian matrix are real.]
iiE [NUMSc-20, 16, 09

A -— o~ T~



.10 TR@ITEN 2919 (The hydrogen atom) W
[NU(Ph-I)-I3 12, 10, 08, 96

NUMSc-19, 13, 11, 09, 08, 05, 04, 02, 01, 00(0ld), 96]
@3 @ (@iow (2 Refzam ¢ arp fw gl 96 g
Tl TR@EE dwwg e | W <fy, FefFmiew e Ze @

JETRGEE BIS —e |ﬁ%®aﬂmaz\mmmﬂm m 8 m,
GR OICAT TZE INEFE X, y5z, AR xz,yz, o TR R

5 !'

7/ z,.£) L + & + 4
A 17 ° x ) 9 &9 -f_ R . .
l Py W(X5 Vis 215 X35 V2 22t i g 2m § axlz ayiz" aZl2

h,z 62 62 5\2
_2m2 (5)622 o 5 22 3 asz'*'V(xlayla 215 X35 Va5 25, t) |
14 (x19-y19 215%25 Vs Zzat) (1)

R[] 35'@, V = V('xl — X V1 T Va5 2 _Zz') = V(X, Y, Z)



@W oI GURA (¥ (16 ¥, [Show that for a three

dimensional wave packet] e % ¥ K \O 0 %
'C};<x2> :;((xpx) i (Pxx» ‘ INUMSc-20, 18, 16, 14]



¢@ @RS v [6ew w@ (14T 39 | [Explain the perturbation
theory in Quantum Mechanics. |

\S“/ ' [NUMSc-20, 18, 16, 14, 13, 11, 03, 99]
JJ, BN C‘Wﬂﬁ’@ favere ©g TeTce  R? [What do you mean by
perturbation theory in Quantum Mechanics?] [NUMSc-98]

w2, e afe @ oF@ T o S 39 | [Explam when is

perturbation method suitable.] - [NUMSc-01]
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-6 m SRAE e I@saw fes V(r) S¥so [A particle of
mass m is scattered by the potential V() given by]:
V(r)=co,r<a
=0,r>a A
T e WAl Iq *es Nt Rggeaw &gen (39 9 | [Find the

total scattering cross-section in the high energy level or in the low
energy level.] Wi@ﬁ/ [NUMSc-18, 16, 14, 13, 11]
A, STFe TRHF TTX (TFH (@ T LT [@h R [ex wi|l
@i @ [Refde & V(r) =0, r <a;V(r)=0,r >a | [Find all the
partial wave phase-shifts when is scattered by the hard sphere
potential V() =o0,r <a;V(r)=0,r>a ] [NUMSc-12]
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Q.

— < ~

B ; 9.9 041 '8 BAFY AR (FIAT THFF 7743 (Relation between
b - angles in the laboratory and centre of mass system)
% [NUMSc-18, 16, 13, 11]

FRCEBA € TAEY o el (FlerTEn Wy g faefn 9 |
[Obtain the relations between the scattering angles in laboratory
and centre of mass systems. | [NUMSc-14]



2.6 QRTEEAAR wfrss! AfS (Heisenberg uncertainty principle
Q. Sfowel NS I ¢ [P F9 | [State and explain the uncert:

il principle.] |
??’KSW, RERIT wfoTel NS I @ It T | [State and explain
Heisenberg’s uncertainty principle. ] [NUMSc-16, 14, 12,
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6.12 ¢ STANIICAT AL (Solution of @ equation)

Q. IBWIEH “FTAGF (F@ @FIAF e WL I 1 [Solve the
angular equation of hydrogen atom.] %*/ [NUMSc-18, 15]
g S, @ ANI R, ;{qz)+m2d)=0
T AL R © = Ae™"? (1)
QT FIF A 97 A TR AR o sa=a 1

j:”q)*q) d¢ =1

:>1:A2 J‘:ﬂ'dg‘: 27[142 :>A=(27_z=)_”2

Feqie AT R P = (27[)—1/28 *im g _
g O «F GTNE TE NS ST, o 9T W

p=0 49K

@P=27 |
0 +2imnx
d=Ae = Ade



