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1. wore FAAEd WA Sedo! AR e - 1%6=6
Choose the correct answer from the
following :

(@) I COfBEE @R RIS RIS IR
¥ ="?

Which fsotope is commonly used in
carbon dating?

(i) 12~
filaite
(iii) 13¢C
(iv) °U

P25/1534 ( Turn Over )



(b) EDTAY Gfte. Fafam SReE biceTs

(c)

[*2%)

ARTTT @F T JazA et 67 B AR
4 W 2 '

What is the colour change observed
when Eriochrome Black T is used in the
titration of calcium ions with EDTA?

(i) T [1 A€ / Blue to red

(i) IS R WA / Red to yellow
(if}) ARA-qEE 1 et / Wine-red to blue
(iv) TR 141 IS / Yellow to green

e il QRO R wm @
18-electron o wge 2

- Which of the following is the neutral

complex which follows 18-electron rule?
() (n°-CsHs)Fe(CO),

@ (n°-CsHs),Mo(CO),
(1) (ns"CSHS)QCO
(iv) (ns-CsHsjzRe(nﬁ-CGHﬁ)

(3)

(o) =TS Tl @Ry s e 2ecafie «fbeeod

7E1 forre $fRE A€ 2

Which of the following ions can be
detected by zinc uranyl acetate?

(i) FCAFEM / Uranium

(i) =W / Sodium ‘

(i) o | Aluminiv

(iv) casicAfdas / Magnesium

o GRS RS T 2P T S TR 2

Which of the following is not a method to
reduce systematic errors?

(i) < T STl TRE F

Using more precise instruments

(o), Sl SRS el

" Calibrating the instrument properly

(i) <R COT A SAE TS I

Taking multiple measurements and
averaging them

(iv) SgfrR @ B TF KON T

io d correcting
fRfss Identifying an
(d) a T R 4R & 75 w2 97 e
: . : [carcil : 2x6=12
What device ig commonly used to detect 2. o PR T8 fiezm (R =01)
radiation?

- G the following questions (any six) :
() <nf / Thermometer Answer

v fioRl GEfEGE e o Ige
() TR-TeR oG /  Geiger-Miiller M o'reRed eode fofe IR g Goficdo
counter

vas 3. - QI | W |
(@) = foR Barometer

(iv) CF R / Spectrometer
P25/1534

—
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(b)

()

(d)

(e}

P25/1534

T

(4)

What do‘ you mean by nuclear
transmutations? Based on projectile

used, classify nuclear transmutation
reactions.

R GER fFr R crae (oshE
@ BT TR fora | 1+1=2

ui vslelatfare .l”adiqactive tracers? Give one
of radioactive tracers in agricultural

field.
ﬁmﬁ'gﬁ“ TSR ik i | o @wre KABe
TR R sy | 1+1=2

Define nucle

: ar fusion. Wri
fusion react] rite the nuclear

on that occurs in the Sun’s

core.

T W warefer o

Define th ‘

‘precision,‘ € terms accuracy’ an d

18-electron ﬁaﬁ% )‘:nzﬁ ":(21: C;CC)\T: (CO);g
rnet:-,u-mf,\ta_l;Pa;'—,{i-_:,{chwﬂ ) 2299

Assumin
find theg 18-electron rule is valid,

in rnet;,unum]:)e’r of metal-metal bonds

Coy(CO)y,. “POMYIs Feg(CO)y, and

increasing IRfOl:)owing. in the order of
CO (in cm™Y). ; Sorption frequency for

- Xplain :
[V(CO)qT, [Cr(CO)51°, [Mn(cO),]*

( Continued )

3. W epprd e fn (R oo fofio) -

P25/1534

(S)

(g) =T® fam (IR oMo o 1x2=2

Write the structure of the following
compounds :

() 1,10-Fm’ R SIF Fe?* =M
1,10-phenanthroline with Fe?* ion
(i) 1-725’0’ -2-EF F Co3t =Rw

1-nitroso-2-naphthol with Co®* ion

UNIT—I

Answer the following questions (any three) :

(@) e s’ o <om e amm w4
T TS (FCAE B SR ?

Explain the terms ‘mass defect’ and
‘binding energy’ of a nucleus. How are
the two interrelated?

(b) Fofm Raem &2 Hedn Raen [iems
=g T I ¥4 | R xw R 2

aB1 SRR o ferd | 1+1+1=3

What is nuclear fission? Explain the
source of energy in a nuclear fission
reaction. What is a nuclear chain
reaction? Illustrate your answer with an

example.

3x3=9

{ Turn Over )



(c)

(d)

(6)

fean Rosw @ sz REa@ e
Sl

Discuss about the main parts of nuclear
reactor.

THEIFRR ARTIRS T 159949 a.m.u. @
4R 100 fefmmes <ice aifisst AisRRme 1 1
T NS AF oG 95 *fE s w41 | (RS
©1,1-0087 am.u. WF IRG &, A{A[ 9
1-0078 a.m.u.)

Calculate the total binding energy and

(¢4

b) T e e @b ffiE RIS Fet we

) 20-17 ppm ¥ (ij) 19-80 ppm CIHl
gﬁa | srzefcian WA 20 ppm fRORCAT G, O
Frfrs weetfre weedl o o uF o

Wﬂﬁmﬂﬁwwl

_ inati the
 separate determlrl.aUOQS,
gn(f:ftraﬁgn of Fe m a ‘given samplde
was found to. be (i 20-17 ppm a{:nd
i) 10-80 ppm. Taking the -accepte
(i) 1 20 ppm, calculate the relative
value aSS percent and as parts per

error a in the two determinations.

thousand
e B E CER R U G

() e R PG IR T
szEe 10 ml L2s 98. 9-95

of the isotope is 159949 a.m.u. (Mass of Si3c5q oed 24 9:98, 999, 998, ¢
neutron is 1-0087 a.m.u. and mass of :

10:00 &< 10027l SIS 2 bl |1+2‘3
hydrogen atom is 1-0078 a.m.u.) i

s meant by the term ‘standard

average binding energy per nucleon for
16 ) 3
O nucleus, given that the atomic mass

‘ What i titrating 10ml of a
 UNIT—I1I delvii.it:r’ln“’?i mFgée help of a mizrobux;agtg, i
- solu . are 9-
4. O DR S far (R @i ) 3x2=6 ;hgegvolél.;ngs 9.95, 10:00 and 110-02 ml.
== ; deviation. -
Answer the following questions (any two) : Calculate the standaré Qev1a 01? i
(@) TR A w1 7ot oot g <1 yNiT—III |
MW: 2fe 1 HF ﬁ%{ 'ﬁsaﬁiﬁ\? xﬂ@wnfﬁ" \ﬂf@w e W ST ﬁtﬂ (ﬁ @m iﬁ[) . $x2=6

Why do we yge
titration of g v
alkali and metp
of a strong acj

' T LI Iaes e CIzge CO¥
cak acid with a strong (a) wefdd CPH a1 : ) 1+2=3
yl orange for the titration n-erzel el S gt

d with weak alkali? . ; ( Turn Over )
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(8)

Discuss the m-accepting ability of CO in

light of molecular orbital energy level
diagram.

(b) (SR b I @A ? TR T TG AT
1+2=3
What is Zeise’'s salt? Discuss its
bonding.
(¢ o Wiy’ Iepfie we i’ -5
AT M—C SF C—0 Fam-7 SCesell
<9

Discuss the order of M—C and C—O
bond-orders in the following iso-

electronic species and iso-structural
species :

[Ni(C0)]°, [Co(CO),]", [Fe(CO),]2"

UNIT—IV

6. wﬁm%mﬁmﬁm%ww
(R e g3) 3x2=6

Discuss the use of the following reagents in
inorganic analysis (any two) ;
(a) FeCEE / Cupferron

(b) RIS / Dithizone
{c) wﬁm’w / Salicylaldoxime

* & ok
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1. w5 Tedcn Afe Sfere 1x6=6

Choose the correct answer :

(@) nth @R R S LGECIE I T

M A AeEEAE T T AR
f-Rieera SHEPST |

The time required to decompose half of
the substance for the nth-order reaction

is inversely proportional to
[l) at* 1

(i) a" !

(i) a™"?
(iv) a"

P25/1535 ( Turn Over )
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(2)

(b) fRf&m @b =@ <9 02z 50 L2 mol 2 s77,
R R &9 =
The rate constant of a reaction is
50 L2 mol 2 S_l, then the order of the

reaction is -

(i) =2
first

(i) faem
second

(ic)) oM
third

(v) 0

Zero

(0 Tl Ifax Ore Zaw we R -

With increase in temperature, the
half-life of a first-order reaction is

() I =
increased

(W) 2™ 2|
decreased

(iii) SeRa$y
unchanged

() #RRE T =g =

half of initial concentration

P25/1535

( continued )

(d)

(e)

P25/1535

(3)

NHj KGN (291 2feqre Jfeaesacy
f2oree % e |

In the Haber’s process of NH; synthesis,
molybdenum acts as

(i) S96%/ catalyst
(ii) f42/poison
(iit) 94%/promoter

(iv) &I<<¢/oxidant

qfon @b afFre SEcT IRIE T F|,

cofe

When a catalyst is used in a system,

then

(i) SAgM FIA I 2P A
the value of equilibrium constant
is decreased

(i) TR Rigws 29 Ifa =@ uF ReRrord
fifeme z 2P =
the rate of forward reaction is
increased and that of backward
reaction is decreased

(iti) SHPRER TG S ACF
the equilibrium concentrations are
unchanged

(iv) STER TTe Ifa A
the equilibrium concentrations are

increased
( Turn Over )




(4)

0 ot tam & i

;he fraction _of surface (8) occupied by
2 molecule in Langmuir adsorption is
(i) bP/(l+bP)

(i) pp/n

(@) (P2 /(1 + pp)L/2

(iv) 2bP/ (1 +2bP)

2. © PP
o g i R e =q01) 2x6=12

Ans i
wer the following questions (any six) :

TR 1 [ el
R By 1 239 e <o

How wj
will you determine the order

of a react 3
on using dj i
equation? g differential rate

(b)
S @ @A gy fee 99:9%

T 26t wy
W 10 g1, T RfEEdn wy-Saaerd

Show .

reaClti0r11:h i ovease tofia first-order

of the r’ th(-a time required for 099-9%
§ton o take place is about

ten timeg
th -
the reaction_an that required for half of

P25/1535

e

( Continued J

(c)

(4

(e)

(g)

3. mm@ﬁﬂ(ﬁmmﬁﬁ):

(S)

o wgeld ARTeT SRE OF YRIPR
IERC

What are the advantages of transition
state theory over collision theory?

ifes we IPREAT SRCTRTE TE© 1L
o1

Write the differences between physical
and chemical adsorption.

I S 4TS SRR I [ gE e

What do you mean by positive and
negative adsorption?

FROA T @A 7 TARATR IR T 1+1=2

What is autocatalysis? Explain with
example.

s -wRe R @b pHA (RS

Ao (eI ?
How does pH affect the enzyme-
catalyzed reaction?

UNIT—I

Answer the following questions (any four) :

(@)

oy R wfbe (2 4w FoR- e «b
25% ¥4 =W 600 ITS; (°F oz

RfrTcl 75% T T (FAA PR e
3’37

P25/1535
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()
(6)

UNIT—II

A second-order reaction involving one

g 3x3=9
a1 (R e fofo) -
reactant undergoes 25% completion in 4, g PRI e i

600 seconds. How long will it take for Answer the following questions (any three) :

the reaction to go to 75% completion? o
: JOARY SHOF (R
(b) SRR ARG Soferray <o | 3 (@ c3e @ Freundl;c;::ﬁ T;I'Cﬂ‘i e
Derive Eyring equation. Langmuir b B
: ’ that = Freundlic ;
(c) 1w R RE AT g i 2,1:::1":;1‘11‘1 is a sepcial case of Langmuir
Topofe <l W;s &1 o wfem e R adsorption isotherm. '
FIE T =, o9 | 2+1=3
- ' pa [l
Derive an expression for chain carrier (v) +4fs am P &R 99 CIRIEE £ 3
of a branched chain reaction, and state wge IR A @& Ny ORI SR
stationary and non-stationary chain

w129 cmig™l (STP®! A N, WA
reaction. R

16-2x10720 m? i 7 I, @ A
(d) ﬁﬁmawrﬂwmmm,ﬁml

e e Coe b e T
SR W e @ ESEE Jume of nitrogen gas (measured
@EfaS (In k csics 1/T) SRe@mm 4pe TheS;;)urequired to cover a sample <.3f
' -2-0x104. @ RfFe s s ::lica gel with a unimolecular layer is
Fefy 7 1+2=3 129 cm3g—1 of the gel. Calculate the

‘ the gel if
How does temperature affect the reaction surface area per gram of =

rate? In the plot of In & versus 1/7T in each nitrogen r_;;glcc;lle occupies an
Arrhenius equation, the slope of the area of 16-2x10.77 m=.

straight line was found to be -2.0x10%.

Calculate the activation e

nergy of the Gaq reme ffeR & SeA g
reaction. (c) < S
© RS, e e e A Discuss the different types of adsorption
Fsn2 1+1+1=3 © isotherms with the help of diagrams.
What do you mean by opposite, parallel { Turn Over )
and consecutive reaction? p25/1535
P25/1535

( Continued )
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(8)

(d) IR Rt Se Soee SRemEed g
ey AR [ Al 4 |

Discuss some important applications of
adsorption in chemical analysis and

in industry.

UNIT—III

5. o eppiyd el i (R e o) 3x2=6

Answer the following questions (any two) :

(@ Te TRAW RES Reeren  SeEeaw
2SI SCaTbal T |

Discuss the mechanism of
heterogeneous catalysis with the help
of a suitable example.

(b) TSR W‘FW Michaelis-Menten
FAFIECH! Toome 40 |

Derive Michaelis-Menten equation for
enzymatic reaction.

() Romed w@-sauea fifrre =g fdfs F99
SEPRIY B 41 |

Derive an expression for the rate of
a specifically acid-catalyzed reaction.

* & K
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1. oo UEReEET [l W Seenl A Tfensar
Choose the correct
following (any four) :

1x4=4
answer from the

(@) oo TERe @Gl @ @t R
CrER?

Which one of the following compounds
will give Cannizzaro’s reaction?

(i CHzCHO

(i) CgHsCH,CHO
(iii) (CH3)3CCHO
(iv) CH;CH,CHO

P25/1536 ( Turn Over )



(2)

(b) TS TERS (! @9 REmem 7= ?

Which of the following is not a hetero-
cyclic compound?

« ©)
N
Iow
N

Among the following compounds, the
most acidic is

(i) PG Rewe
p-nitrophenol

(i) p-IERERRT gfpe
p-hydroxybenzoic acid

(ii) oA R’ Re «fvs
o-hydroxybenzoic acid

(iv) p5'afis «fto
Pp-toluic acid

P25/1536 ( Contin

(3)

(d) @FAE GFRNER 2
Monomers of Bakelite are
(i) e o B eionze

phenol and formaldehyde

(i) e we «focbafdaze
phenol and acetaldehyde

(iii) 2T HF T AACLI2C
quinol and formaldehyde

(iv) @4 <18 72y
None of the above

(e) 3ie «fbchbe = fow 2uiRes e f[ifemm
FfA0E 4% 3]

Ethyl acetate on treating with sodium
ethoxide gives

(i) e «fos’afbeos
ethyl acetoacetate
(i) = feam qfocoh
Sodium acetate
(iii) 2FE e %
Ethyl alcohol
(iv) ©i22%i%e 2R

Diethyl ether
P25/1536

( Turn Over )




(4)

Z.Wﬁﬁ@mﬁmﬁm(ﬁm%ﬁﬁ): 2x3=6

Ans i
wer the following questions (any three) :

(@) SRETTEEE R0 ACHETS (@
SR 713 @ oS P 1+1=2
What is diazotization? How is benzene

diazonium chlorid

laboratory? it in e

(b) REfoe @ «
W]WWI ltﬁiﬁas CpIERicC 2

Aromati i
i :.lt}c az.mnes are weaker bases
Iphatic aminesg. Explain

) 2T S T v s g e

forar |

Give :

COndenS;::;Jn differences between
polymers, || DOUMers and addition

PR Wigxfiay | : M.
Lkl
Which g
e :
RSH? Give 1"!5:&13:1%1r Sl Roner
P25/1536

( Continued )

(5)

(e) “gqmest WA RER o, PRI
Gefeszes  dAEm @ W B, Y-SPRTe
GefaEes 95 77 Ry 4

“Aldol condensation leads to o, pB-
unsaturated aldehydes and not f, Y-
unsaturated aldehydes.” Explain.

() fAvReR o SRGS «fbe RO 401

Synthesize citric acid from glycerol.

UNIT—I

3. (o) wo RfEER s 3w BRes femfd
feran 1¥6x2=3

Complete the following reactions and
write down their mechanisms :

CH,CHO
0 @/ NaOH (dil)
00
0 QD) -

(b) e ffRfem A e 1

What is active methylene compound?

{ Turn Over )
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(6)

4.

Complete  the

followi
(any two) : B

reactions

0

(ii) Peroxybenzoic acid
——Croxybenzoic acid |

(iii) CeHsCHO + PhaP‘-—‘:CHz

(b) 53 Gre forey & e 7o) :
Write short notes on (any two) :
() ¥ fafemy
Perkin reaction
(1) G Ry ffemm
Cl '
€mMmensep reduction reaction
(itt) R3q Reicre!
Benzoin Condensation

{C) ‘ﬂf&l‘?ﬂa ]
a1 9

114x2=3

2 2-p' e ot

( Continued )

(7)

w2ql / Or

By focsafoane  ufbbrete ek e
T R T @R s 2 < 4

Explain, why acetaldehyde is more
reactive than acetone towards
nucleophilic addition reaction.

UnIT—II

e «fte «fifte dfboee @ik i |
EIRIESEIN 1
Formic acid is stronger acid than

acetic acid. Explain.

(b) ZAFEE HCNF @ Rfgm 23 frn =rze
e SR, [ s B 29? 1

When ethanol is treated with HCN
followed by hydrolysis, which product

is formed?
(¢ wa RfEFaR ol 30 1x2=2
Complete the following reactions :
COOH el
U @: 150 E2(3
COOH
CH(OH) COOH
(i) | Lol
CH(OH) COOH
P25/1536 { Turn Over )



Ty

(8)
6. (@) TS far R
G
F41 (R o iy T = wre fEmfdfd ;

(i) Rco
NH, + Br, +
Fla 0 SR

(ii) Brcy
2C00C H R
2515 + — zn
R)C o 40 o

(b) ¢
i 0% 4SS o ame oRa? 2

How
ould yoy
TOm propenen Synthesize lactic acid

obtaip ieththiOEtherS? How do you
mercaptan? vl thioether from ethyl

(b) Dot
T e s e

sul .- Mmeth
Phonic aciq od for the synthesis of

{ Continued}

(9)

UnNIT—IV

8. i oEd Tew fam (R e o) 2x2=4

Answer the following questions (any two) :
@ 1°, 2° S 3° «¥iz ol feres =REe
@EALE J4E FRA? 2

How would you distinguish among
1°, 2° and 3° amines with the help of

Hinsberg reagent?

(b) e fER R @ PrReTe 5 B
o= - 1x2=2
Write short notes on any two of the
following :

(i) Wi R
Mannich reaction
(i) A (RS K
Gabriel phthalimide synthesis
(iii) T S fafemm

Hofmann elimination reaction

(c) ere fRAARE TG 9T 40
Discuss the synthesis of the following :
(i) e ol G AR
Azobenzene from aniline
(i) 7RG TR m-=1125" afw e
troaniline from nitrobenzene
( Turn Over )

1x2=2

m-ni
P25/1536



( 11)

( 10 )
9. wTs it Ridcam speoef (b) TR (TR @ Al TR
T 1 (R e o)
C ) - ﬁ%@ ﬁm 1 1+ 1=2
omplete th : 1x3=3
¢ following reactions (any three) : Define thermosetting and thermoplastic
NO, ' polymers with examples.
W 1) NH HS (c) eI Y -0 TR
D
NO, - A 1\12:11\:02 JHCI @qe b1 54 CBrl fersi |
G Write a short note on vulcanization or
(1) ) ) Ziegler-Natta polymerization.
N,Cl -1ii§§5$
(d) ﬁmaﬁwwﬁﬁﬁwcﬁ@i@ﬂﬁ¢z@@aﬁm?
(iii) (+) () How = will ‘youSSSprepate phenol-
NyCl H,0 formaldehyde resin?
A
wg<1/ Or
| (v) @ o Buna-S (F 489 FfRa1?
| 2+ OHC
| @ S How will you prepare Buna-S?
* K K
10 UNI’I‘-_.V
- ©
:1 BT e fog s
SWer the follow;y, (e fefeipr) 2x3=0
g questi
Y R Reo ;;1:::8 (any three) :
What s e e
1=
Meant Natyrg) 1
sk by elastomers,fu bber? What is
e : P 4C
25—3000/1536 4 SEM FYUGP CHMC

( Continued )
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1. Wz Tecol Afo Tferear : 1x6=6
Choose the correct answer :
(a) ERCEES Sfrvrer T 2
Heisenberg uncertainty principle is

(il AxAp= s
4n

i) Ax Ap, 21
4n

v

’,
(i) Ay Ap, = ——
47

() Ak =0
4n

P25/1537 ( Turn Over )



(2)

(b) OFT© WA (TGl SR AT 2 Dy, ?
Which of the following molecules has
Dj,, point group?

(i) CH,Cl
(i) NH,
(iii) BF,
(iv) H,O

() CPRIFH IFAREGTO 2200 SRFATDN 2

The wave function which is acceptable
in quantum mechanics is

) v=x
(ii) y=x2
(iti) v =sin x

(iv) v =tan x

(d) wmﬁw%wmﬁ«ﬂw@m
Feld 7

Which of the following functions is an

eigenfunction of the operator —Ci?
dx

() g=a®
(ii) sin ax
(iti) e”
(iv) x3

F22/158( { Continued )

(3)

e) C,, *R3% 7o ¥ fREdld ST PR 2'd
The symmetry operations in Cj, point
group are

(B, &G et ol
(i) E, C3, C3,C3, o, 05,07
(i) E, C}g, Cg, Gys Ggyrs Oy

V2] v’

(iv) E, C,, 30,
() TFE IO SE O (FH IR ?

Which of the following molecules has
centre of inversion?

() BFg
(i) H,O
(iii) HCI
(iv) HyCo

2. TR P R e fefba Tee finn - 4x3=12
Answer any three of the following questions :

(@) weTe fral @‘Eﬁﬁﬁ A2 pef Befg o1 ;. 1x4=4

Determine the point group of the
following molecules :

() [PtCly]™
(ii) CoHy
(iii) CO,
(iv) NHy
P25/1537 ( Turn Over )



(4) o

(b) v GRT ot (R e ) ox0=4 3. e APz A @ fefom Tea fam 9x3=27

Write short notes on (any two) : Answer any three of the following questions :

() 947 > = () (@ (i) x=-aIF x=+a NS FAPH TTO

Proper axis of rotation (C,,) fr e el fomn G
(ii) ﬁm SIS (o) i o)
Mirror plane (o) 1 1
(i) TR @7 (i) Fy(x) = Nyx(a? - x?)
Centre of inversion (i) —_a<x<a SN® e H699
() Cp, B% R AR IR O sy w91 4 Ny SIF N3 T fea 341 | 6
CO‘nstruct the character table for Gy, The fuz?ctions : given below are
point group. defined in the interval x = -a and

: x = +a as follows :

@A ) x y 9= zz R Bogd = Skl
UAT=E 3x3 @il TomroE T

(R e o) - 1x2=2 Fy(x)= Nyx(a® - x?)

Write  down the 3x3 matrix
feépresentation of the following

operations taking x, Yy and z as
bases (any two) :

Fi(0) = Ny(@® - x?)

Calculate the value of normalization
constant N, and N, in the
range -a< x <da.

(1) o 5
(2 E (i) (4SA @ RS TEY I Fy(x) WE
B) Cypy Fo (x) ST | 3
(i) cTfGe S Trem 4 G 1y Co(zd T Show .that the function F(x) and
Tfera | 2 F;(x) in the above problem are
E ; orthogonal.
al‘;ac;l‘:)lrie G xyCo (z) using matrix
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(6) (7))
R (i) 1078 cm w3 T HloF T Foro
(b) () [?,x]ﬁﬂmﬁ@W| 1 B A | nx=ny=nz=1

SREE Al n,=n, =1, n,=2

2
Calculate the value of [_d_z x]_ TR AR LEaE M [ 330 3
dx :
Determine the energy required for
(i) S9SN HE s TG M o0 a transition from n,=n,=n, =1
Tfenea | 1v5x2=3 to n, =n, =1, n, =2 state for an
ol o ; electron in a cubic hole of a crystal
5 :
pera or:s, co%'respondmg with 1078 em edge length.
to momentum and kinetic energy.
fii) ORRIFE Bl AZICN .
Uﬁﬁ; QM TR @ () BANE SF R T Y e
|
AR i 2P @[l 59 p. I ST S{@ L o
Write _o?vn the condl'tions of Tool ING [ W, (903 A9 41 @
acceptability of wave function.
12
(i) a9 TN A <GB EBIE S ife i\‘a"T=2 3 4
=
- AR Gl S 3
5 ?
e A | The distance between the atoms of
Prove that non-degenerate eigen- a diatomic molecule is r and its
functions of a Hermitian operator reduced mass is p. If the angular
are orthogonal to each other. momentum is L and moment of
(© (i) <5 =R - inertia is I., then prove that2
PR A fARRIc S0 NG 1Y kinetic energy, T = L 5
T | HRUFRFEPHZ 1 %R fiefy <oy | 2pr
4+1+1=6 o o s
Solve Schrédinger's wave equation (i) oo fill FEG™ IR A €6 1-D
for a particle moving freely in g e offge (e f2hied S Bl
three‘-dimensional cubic box. Find wF@ 9@ wzq I S 3
the eigenfunctions and energy.
P25/1537 P25/1537 ( Turn Over )
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(8)

Draw the graph of w2 for a system

behaving as a 1-D simple harmonic
oscillator with quantum number :

(1) v=0
2 v=1
3) v=2

(i) Li *RUE @ Ffam w1200 5w
R 2

Write down the Schroédinger
equation for Li atom.

(e) (i) cofecae Al &1 s e <5 | 4
State and prove the variation
theorem.

(i) ysa @ [L2, L,]=0.

Show that [L?, L,] = 0.

w A ok
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