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Section — A
Very short questions

What is De-broglie equation?
2. St FreeRToT T 22

A= h/p

Increasing the intensity of radiation does not affect the ....................

farfertor Y st sem™ W wwTfod AT S R

Write schrodinjer wave equation for hydrogen atom.
FTEGISH 30 o oI HifesR alT 6l e [aaRa)

9y azy 92z 87r m
: E-v)¥=0
dx2 +6y2 +622 ( )

How wave function is represented?

T FeA o1 forer yerr wefefa foram st 22
V4

How probability of finding electron is represented?

FAFSIT o U S ot Trarferd shl forer Tehr gw1ie Sirar 82
YA

What is normalized wave function?

TEHHHI T ST T 27
¥ Pdx=1

Particle is one dimensional box is represented by ......

e forter SiTeT § 0T o T Sl ohl USRI fohaT ST 28—

¥, \[Sln—x



10.

11.

12.

13.

14.

15.

16.

What are hydrogen like atoms?

TIFSISH ST TRATY 7 82

He™", Li™? Be't?

What is rigid rotator?

Bond length is constant.

ERESIE TN

What is the formula of potential energy of hydrogen like atom?
AT SR T Rt 3o T 22

Ze?
vV =—
T

What are the m values for every | value?

Tk | T % foTT m T 61 01 SR 22

m= (2l + 1)

What is the expression of energy of an electron in many electrons atom?
SO T g1 O] F 31t BT HETeRA0T T 22

—2m2 me (Z—0)2%e*
n2h2

What is the Hamilton equation for many electron system?

TgEaHI FohTe o FoTT RFiretel (e ot SeffeRtoT & 27

— 19 z 1 1
H=-V2-%. 242y  —
2 i Zl r; erilrij

E =

The molecular orbital theory is given by .......

it shereh fgre ferer foam o

Hund and Mulliken

& T e

Write Hamiltonian operator for H ; mlecule in terms of atomic unit.

H 3101 3 foru 2frcreifaem dehmeh T o weamoy gehré 7 ferh

7 1 1 1 1
He=—-V?————+-
2 Ta Tp R

What is system?
T T 22



17.

18.

19.

20.

21.

22.

23.

24.

Part of the universe under investigation.

STEITVT 6T 8 9T ST G5 ST % FoTq T 22
What is kinetic energy?

TRt 31t o B2

Due to motion.

TTfT o ShTOT

What is open system?

G T T 2

System Exchange energy and mass with surroundings.
T 31t we 5= ot farfmer st anfeonfiares & s =
What is isolated system?

faafia a= = a?

Not exchange heat and mass with surroundings.
3911 & 5o =T faf i 7 )

What is Extencive properties?

TTATCHE T[0T <RIT &2

Which depend upon the amount of mass.

ST a1 | Jufkerd garet ot A oX et T 82
What is Intensive properties?

forfRTe 7o 2P 22

Which depend on the nature of substance.

S st ot S o Rk T 2

What is Isobaric process?

GHTS T TohH T 22

. Change in system at constant pressure.

T | gREd e 3 W
What is Adiabatic process?
FEISH TSHH T 87

Heat is constant

ForT fEer T Rl

What is the relation between Joule and Arg.



25.

26.

27.

28.

29.

30.

31.

32.

33.

STt S 37T o A AT Hi )

1 Joule = 107 Arg.

What is the relation between Cp and Cv.

Cp 3T Cv & HET T TF=4 27

Cp-Cv=R

What is the relation between AH and AE.
AH 3t AE & 93 997 9tee 27

AH = AE + A, RT

What is the equations to obtain maximum work in reversible process|

ICHAUIT TshH | STTUeRdH I T GHTHUT RIT 27

Wow = 2.303nRT logZ—2 or W, = 2.303nRT log%
1 2

What does carnots cycle represents?

T <ok T ST 27

Charge of Heat energy into mechanical energy.
ST 3T ATk el H geT

Work done in adiabatic condition represented as...
TGISH TohH H Tera 1T okl fofereh sIrei gielt 29
W=C,(Ty - T,)

What is the equation of carnot cycle?

ST <Ish Shi SETeRT0T T 22
Wey  T1-T
a1 Ty

What is the value of efficiency of carnot cycle (€)?
T =I5k <h! G&TaT (€) T W T BT 87

Less than one (€ < 1)

What is the relation between degree and Kelvin|
feaft TR hica 7 o wweier 22

1° =271.15K

What is the measure of entropy?



34.

35.

36.

37.

38.

39.

40.

41.

Tt forereRT /19 82

Measures of randomness

HAIE]T shl HIY

Write equation that define entropy?

T2t et qieTiNe S et afientor fefag)

S
dS — Arev
T

What is the condition of wqalibrium?
TTEATETET T 3T 97 82

Ag=0

What does A = + shows?

Ap= + FTgiar8?
Non-sponteneous process

ST T

Write Gibbs Helmgoltz equation.
fireq gemeicest axferor forfiau)

AG = AH —TAS

The chemical potential in given are...
TETafe fava w1 yefia fora s @
w; = +RT InP,

P; = Partial presure

Write relation between Gibbs free energy and equilibrium constant.

fiTew ek 31t AT wrarTareeT fEoieh o off=r o derer 22

. AG = AG° +RTInQ

Where Q = Equilibrium constant
What is the relation between Kp and Kc?

Kp 3R K o T AT Tie 82

. K, = K.(RT)*"

Solution for which AHmin = (0 is called as....

a faferm e faw AH,,;,, = 0 1 < sheamar 22



42.

43.

44,

45.

46.

47.

48.

Ideal solution.

aTeyt fafera

If vapour pressure of solution is greater than vapour pressure of Ideal solution,

What type of deviation is this?

Ffe foetas o1 a0 grer eArest faford & o7 g @ 31ferer @ a1 9 fohe Tt

IERECRIRIN
+ve deviation

T o

If AH = —ve, which type of deviation is this?
e AH = —ve 21 9% ford TR o forrer 22

— ve deviation

RUTTCHe forareT

How activity is represented?

TfshardT ol foher TehT Tafife shtd 82
a=f.c

What is the formula of finding out strength?
HTI e AHA T FA T G 1 87

1
y= E(mlzlz +myzs + mszs + -

Properties of solution which depend on no. of particle of solute are called

ToreTerm o T 7o T forerar o ot oht weat o fnft e © heaTd e

Eolligative properties
SHUTEHET 0T
D D

Solution that obey Raoult’s Law are called..

Cee)

e faferam sit Usee o = o1 qrei od €, e @

Ideal solution
B CIGRE

Ostwald and Walkn’s method is related with

IrEedTee qr aren fafer foraa ararfrera 22

Measurement of Vapour pressure.



49.

50.

52.

53.

54.

55.

56.

JTSIETS o HIGA

What is the relation between osmotic pressure and concentration?
TG 3T 5T H T §ie 82

mTac

What is Vant Hoff equation?
102 &1 FHfehToT T 22

.tV =nRT

51.

What will be effect on addition of solute in solvent?

foreft forerar ot foreTT R foreTTereh o aTsaaTel OX 31T STTa T &

Lowering in vapour pressure.

TR § AT

What will be the effect on boiling point o addition of solute in solvent?

fopelt forcrar a1 foreimeren ® THAT TR Fereieh TR T ITe T 27

Elevation in boiling point

FIYATH H I

What is the relation between freezing point elepression and molecular weight?

fewiieh STaH QeI ST 3 Hea T Twele] 27

w
Arp= k—"—x 1000
M1 Xwq
What is the name of equation that relate effect of temperature and

concentration on cell potential?
T FoITa T AT F WIS T o TS ShT ST STel THTShI0T shl T hgd 22

Nernst’s equation

I gt

Write Nernst equation for Cu’t + 2e~ — Cu(s)
Cu**t + 2e™ - Cuy) T wxfi o

2 — gt RT 2+
Ecu*/Cu =E"Cu™/Cu+ o In Cufyg)

Transport number of ions related with what?

ST T IR forerer gwsrfeerg 22

Movement of ions

SR AT et §



57.

58.

59.

60.

61.

62.

63.

64.

65.

What is PH scale?

PH TTo 1T 27

PH = —log[H"]

What is Henderson equation?

TreTaT FefieRtoT T 32

PH = pK, + log{[A]/[HA]}
What is over voltage?

ST eSS 7 22

The degree of polarization of electrode.
SIS 3 sy < et

What is the relation between diffusion-coefficient of an ion and equivalent
conductance?

forertoT feertieh qo qoaieh STeTehaT o HET T Tl 87

What is Polarogram?

T &7 &2

Simple current — Voltage Curve
HTHROT 4T — fovg O

Write Ilkovic equation?

FoehiTareh HTeROT fore|
Id = 706 n DY/2 m2/3 tv6 ¢
Debye-Hukel theory for dilute solution is......

fears—ehat g o farferart o fore & 22
Logry = —-AZ, Z_\Ju

What is onsagar equation?

TN GHieRTT 7 27
A=A\* — (A + BA®)/VC

What is corrosion?
SIS T R?

Deterioration of materials.



66.

67.

68.

69.

70.

71.

72.

e % & T

What is the formula of Rust?
ST 3T AT 2
Fe;0,.xH,0

What is Galvanization?
TefteRToT R 82

Coating of Zn on metal surface.
oTq % S T Zn T G|

What is Arrhenius equation?

e g R 22

E
2.30 RT

What is Hammet equation?

THE GHTeRTIT T 27

logK =logA —

. Log K = log ky + ap

Kinetics of enzyme catalysed reaction.
TITSH I ATfsRaT At il

What is photochemistry?

BICIhTEET RIT 87

The study of chemical effect produced by light radiation.
RIS TerhtoT AT TR WX Ug aTet ST 3hT 3TeH|

What is phosphorescenece?

THIEhREE 7T 82
Radiative emission from T; — S

T, & Sy 37aee & 714 o fore faferor st



73.

74.

75.

76.

77.

78.

79.

80.

81.

Section — B
Short questions

What is meant by classical mechanics?

&G ITieAehT & FT dqTeq 22

Define a black body. Prove that a black body is the best absorbant and the best
emitter.

VTR T ARG HIfsTY) g HifS foh T FHftorent T Temieeh ao
TITaT IcHSih BT 27

What do you mean by photoelectric effect?

STERTST Fereyd SIvTer & 377 SR e 82

What are operator and normalized wave function?

TeRTeh T JHTHT=ITHTT & T aTead 22

A ball of mass 1.0 g rotate with a velocity of 0.1 cm/s. Find out uncerfainity
in its position. (h = 6.625 X 10734 erg.sec

1.0 g Z9 3 T 7€ 0.1 cmy/s 3 T1fr & o T 2 gkt Reerfar § wrm saffafaa
gt

Axh = 5.275 x 10727 cm/ sec

What is de-brogli equation? Give the expression for total energy of free
oparticle.

S ST FHIEHRIOT AT 87 Teh Heh 0T shl et IS o (oA HHIHLT oY

Explain that the energy of particle is quantized.

THATSY foh o1 Al Soit Farveiond Bt 82

A carof 1.3 X 106g mass moves with a velocity of 1.0 X 103 cm/

Sec. Calculate its wave length.

1.3 X 10%g semm s wm=sr 1.0 X 103 cm/sec Hifa a w2
IEeh T = T BT

5.1 X 1073° cm

Describe briefly the main postulate of quantum mechanics.



82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

Farten ATf-=1ehl % T Sfimfeal o1 gar 7 foe=r Hifs
Prove that the wave function of a particle in one dimensional box is given by :

Torg hIfSTe To ek forefYer sifer] & oo ohT T e T3 e 2

5U(X)=\/m sin (%T) x

Define the spontaneous process by giving an example.

TIq: TshH ohl 38T Eied mﬁal

What is meant by source and sink in thermodynamics?

FTTToehT § | ST fies & . ared 29

Explain efficiency of heat engine. Explain why it will never be 100%.

ST 91 Shi GETT ol IHETSY| T ST R T et off 100% T &1 wehd
What is Carnot’s theorem?

T JHT T 22

Under which conditions the third law of thermodynamics is not being obeyed.
el e w1 urer o wftRerfoat & =t g

What is mean by spontaneity and reversibility?

T Vi Te SRAOTRIAT & T dTeqd 27

What is meant by Gibbs Energy and Helmholtz energy?
ToHEITeS] 3911 9 e 3Si § ST aTead &7

What are the limitations of first law of thermodynamics? What was the

necessity of introducing second law?

SeATTfrhT o e T ot o €T 22 sIstTsy fob fetersh forerm ot strervarshar It
El?

Define and explain second law of thermodynamics.

SRR 35 g o e ) s ey

What is entropy? Discuss the change in entropy for a isothermal change.
T2 Tt T 82 Uk GHAT YA o ot et uftad st samen Fifs)

Derive Gibbs-Helmholtz equation.

fireq geHRicesT HieRoT 1 fme hifs)

Explain with examples activity and activity coefficient?

SR Hied WlshardT qT Hishard Torieh sl 47Ty



95. What is mean by non-ideal solution? Explain law many type of non-ideal
solutions are there?
Y forete & R atead &2 3 fora o % i &2
96. What is Osmosis? How will you demonstrate it in laboratory?
TER0T T &7 SERT SANTITEAT H Ua3TH ohdl hiil?
97. What is mean by lowering of vapour pressure? Explain it.
TS STeT STTHA & T AT 22 AT |
98. What is mean by Vont. Hoff’s factor?
SATUE T VTR § 3T R S 22
99. What is standard electrode potential? What is its importance? If an iron nail is

put in the copper sulphate solution. What will happen? Explain with equation.

e TGS fava T 87 SHHT Hecd THEEY IS HT Tche & foeta d g
T U hicT STA ST AT AT B2 TefieRT i)

100. What do you mean by electro-chemical series? What are its advantages?
forega Tt roft & 31T 2 TwETd 82 9 SR Sy
101. What is Nernst equation? Explain its importance.
TEE TR T 87 SHehT HEd HETST
102. Explain different types of concentration cell.
T SRR o AT Sl ol ferer=r shifeTg)
103. Explain mechanism of corrosion of impure ion.
3TY[E WA o HaTrer Y foram oAt Eemsy)
104. What is over voltage? Explain in detail.
stfferya & s aread /2 e i)
105. Explain Debye-Huckel theory for strong Electrolytes.
T forgld STaEeal o foTg Sams— et fagr=a aremsy)
106. How the ionic product of water is determined conductiontrically.

SATCTehdT {oITeT & STeT sh STTfeh UMW sl T feRaT STl &7

107. Explain half-wave potential. How it is helpful in determining concentration of

ions?

7l T forger o/ B2 3T <Y wresar faior & g ford Tehr HeaiT it 22



108. Write short note on Galvonic cell and concentration cell.
ST e T T et e A et fev
109. Write short notes on Cyclic voltametry.
TTSfoeTeh aleerHIedl W Hfer fequuf fom
110. Write short note on Dry or Chemical corrosion.
375 9 THTE s o e fewoft foram
111. Explain reaction velocity and velocity constant.
TffoRaT 3 e o fReriss Tmems|
112. What are order of reaction and molecularity?
Afvfsran ot ife T ST Rl e 82 SHT I 3wt T9E I
113. Explain effect of temp. on reaction rate.
STRIFSRAT ST 9T AT <1 TS SrTSa|
114. Half life of first order reaction in 6 min. calenlati velocity constant.
o TS T SAMTRAT AT ST 6 Tl 21 3 frerien o1 uierer il
115. What is meant by singlet and triplet state?
Teheh F Fo1eh STareeT | T d1eqd 27
116. What is Quantam yield?
FaTUen Afey R hed 22
117. What is flurosecence?
wfodifr fordt shaal 82
118. On which principle photo-electric cell is based?
SeRrRT— o W o forgre o e 27
119. What is photosenitizer?
SRR FURHR o FEd &7
120. What is Lambert’s law? Explain.
AT o T 82 THETsy
121. What do you understand by IC and ISC?
IC 9 ISC & T T 27
122. Write short note on phosphprescenc?
TpLETH o fewuft ferfiay)

123. What do you understand by radiative and non-radiative transitions?



ToreRTott QI SATRIERTOT HShHOT § 31T RIT THeI 87
124. Write short note in primary salt effect?

TR HTee Shae W ey fewuft fora
125. Write short note on Enzyme catalysis.

TTSH IR W Hferw feoquft foera

126. Write short notes on Fast reaction.

HIEe SATMToRAT WX Hfery feooft for

Section — C
Long questions

127. Explain the Bohr’s model of hydrogen atom. Give its defects.
BTSISIH TRHTY] o S ATSH ohl SRS hITTY) 36eh! vt ferflam)

128. Deive the de-broglie wave equation and show that on the basis of this theory
how the wave mechanics was developed? Derive schrodinger’s equation.
BTSISIH TRHTY] o S ATSH ohl SR hITSTY) gHeh! vt ferflam)

129. What are operators? Describe in brief the algebra associated with them. What
are Hamiltonion and Laplacian’s operators?
eI T B0 82 I8 raf-ud Sfismforg st Tfdr avia iy etz ue
ATA I ThTCh T &I 22

130. Describe the postulates of quantum mechanics and discuss their signifincance.
FATULH ATT-aTehT o SATIET shY T SHIRTT Tl IThT FrefehdT T Ui T

131. Calculate the expectation values of position and momentum of a free particle
in one-dimensional.

T ot shis H Teera shor o foTw et wat denT ok Yearfera | sl 7o ifsr)

132. A proton in one dimensional box of width 1A° undergoes a transition from

the ground state (n=1) to the first excited state (n=2). Calculate the transition

energy AE inev.



1 A0 =irerd arer T Ui S § U W A0 s Sl e (n=1)
T YT IATSTd STGET (n=2) W ThATT AT 2| HshHT 1 It AE T ev T Iihet
EQul

A. (Ans.6.141 x 10 2ev)

133. Derive equation for a particle in three dimensional box and also finding out

energy of transition.

rforfar siteg o o1 st 31 o foIQ wieRtor sgea= ShifSa) Eshwor il Fsi
RRE KR
134. Derive an equation of wave for hydrogen like atoms.
TTSSISH S TRATULAT % foTT T Teffehtor SFea= sl
135. Explain different type of quantum number.
o= wohm 3 Famues T St SAreT i)
136. Explain the variation and perturbation theory?
SITHT qT TeteyH fgr=ai sht srea Hifs|
137. Explain formation of H, molecule with valence bond theory and molecular
orbital theory.
H 3107 =6t warsterd ster fogr=a o smiivess shersh g & samen Sifsg)
138. What is a reversible process? Explain with an example. Derive an expression

for the work alone by an ideal gas in isothermal reversible process.

ICHATE oRH fohel shed 82 IATeXY] Hfed ST hifsgl ATeet 1 SR et
IHHTE TR H T 7T e T stk e shifoi)
139. Write short notes on :
T o ey fewoft foRaw;
(1) Thermodynamic derivation of relationship between Cp and Cv.

FEHTIEAT o STTER 9 Cp TAT Cv & s Traeer

(i1) Joule-Thomson effect



SA—ZHET 91T
140. Explain the laws of thermo-chemistry.
ST e g o Tt o1 gl ifs)
141. State and explain Hess law. Define heat of combustion and describe a method
for its determination.
T Trem o1 forarerm ifsTe) g soam ot wfeiya Sifsre o gaek Frafor 6w
farfer = gofa =R
142. Derive Kirchoff’s equation. Deduce relation between heat of reaction at

constant pressure and heat of reaction of constant volume.

forehaTh EHTeRT 3 et shitoTq) fEor el W SAfvfora SooaT o féoR STrra ™
STfufRaT HeaT o Ty Tefud |

143. Explain the Carnot’s cycle of a system consist of one mole of an ideal gas.
TS, HI STTERT 716 o 1 o 11 =Ish %! THZY

144. Give an expression of entropy of mixture? How entropy changes in a mixture.
T=2Tdt AT I 3T o &Y H b hifeTg)

145.What do you meant by Gibb’s free energy? Deduce Gibbs-Helmgiltz
equation.
firsq 261 ok IS & ATY A1 A &7 ot e ioesT THishtor g shifsu|

146. What is meant y natural changes? Discuss the driving force for them.
IR fieh IR 9T 22 3 IR SRt aTel STt ohl ST ity

147. Derive the thermodynamic relationship between elevation in boiling point of

solvent and molecular weight of solute.

FIYHT o I~TI AATITAY o SR H GFeI=H] I FEATTIcrsh! SFcq~ shifeIy|

148. Derive the relationship between lowering of vapour pressure and osmotic

pressure of a solution. How can Rault’s law be obtained from this

relationship? Calculate the osmotic pressure of a 5% solution of urea at 20° C.



ST el o A ST TR 3T H Fraef shl Sedld hIfSTl SHehl HETadl §
{32 s R fore e fHehTetT STTelT 21 5% T foreri =t 20° C o et g
EIRINEIEIE LY

149. Define Vant Hoff’s factor. How is it related to colligative properties and to
abnormal molecular weights?
STV BT VTR 2T TRATING shIfSTT| STUTEREH 0T A9 HTHTHIRT SR § FHHT
T TS BT 22

150. How would you determine the specific conductance of a solution? How is it
related to equivalent conductance? What is the effect of dilution on them.
A Uk oo o1 7w <ershar fore Terr ST T2 qedichl <ITershar § saeh
T Hae 82 Ffeh HUL A0 hT AT TTE TSl 872

151. State Kohlraush’s law. How can this law be verified? How will you determine
the degree of hydrolysis of a salt of a weak acid and strong base of
conductance measurement?
I 12 TATS) 3 0 1 T H8 L Tehd 22 31T Fohe TehL SITeTsha
AT G foheft gefet SFEeT ST Tefet &I | S S0 2hT Siel—SATEIEIe T T

152. Dsicuss the DEby-Huckel theory of strong electrolyte? Give Debye-Huckel-
Onsager’s equation. How is it verified experimentally?
ot e et o fears—eehe frgrma o1 foraerm hifsg fesms—
ST GEieRoT TS| 36 STeRTT ol qfS SRINT §RT fohd JehR i o7

153. What do you understand by the term transport number of an ion? Describe the

moving boundary method for the determination of transport numbers of ions.

AT Ueh 3T o SNATHAT & I GHEd 212 ST o JINTTHATH J1d o hl Il
i fafer far ot Sfn

154. What is meant by reference electrode? What are primary and secondary

reference electrodes?



ey goiaels U oI aTcqd =7 TTfieh aer fidiaes dey soideis Far 82
155. What do you mean by single electrode potential? Give derivation of cell EMF
and single electrode potential.
TRt SrgTE foawe & T wHE 21 9t EMF Ue saiagre fawa st sea= ifsr)
156. Derive Nernst equation. Explain its importance in determination of EMF of a
cell and electrode potential.
A iR B o HINY A & T s qun soiagrs fova Iq = |
ZHhT Hecd 9HEATEY|
157. What is metal corrosion? Write the methods of combating it.
ST HEATOT oRIT 2?2 36 Ushd o6 3T fetfiam
158. What is Activation energy? How it is calculated?
wifsrar 3T R 22 a1 fore wehme aftenfera i st 82
159. What do you mean by catalysis? How many type of its?
SEUTOT E AT T GHA 02 T fohc TR o B &2
160. Derive the rati law for photochemical reaction between hydrogen and
bromine.
TTESISH qoT S bt STffera ot o frrdien aiteRfora sl
161. Draw Jablonski diagram and explain different processes. What are radiative
and non-radiative processes? Explain.
StecAaehT ST Wit qo fafs= gfsramat s awgme? fafrwft ud fafrorfada
THHIT AT 27
162. What is meant by chemical actinometer? How many type of actinometer are

there? Explain.

T (o TfreTHie & T qreqd 22 A ford= Toh o Bid 82 gHesy)



