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Q.1.

10.

2. All questions are to be attempt.

Choose the correct option and rewrite the following. [10]
Non-linear polyatomic molecules have moment of inertia

{a) Three (b} One {c) Two {d) Five

Moment of Inertia is a property.

(ajAtomic (b) Molecular (¢} Nuclear (d)None of these

Which of the following substances possess dipole moment?

(a) HCI {b) N2 (c) Clz (d} O2

Which of the followings is the example of Additive properties?

(a) Volume of the gases (b) Mass or Weight

(¢) Osmotic Pressure (d) Molecular viscosity

If AG is positive for a reaction, then the reaction is
() The reverse reaction can proceed spontaneously

(b} The reaction is at equilibrium

{c) Can proceed spontaneously

(d) None of the above

The relation between entropy and the number of arrangements
is given by . ‘

(@ S=InKW) [®S=KInW (c)S =Wink (d)S=KW
The thermal energy for vibrational entropy is .

(a) RT x/e*-1 (b) 3/2RT
(c}RT (d) None of these
A ernulsion is a colloidal system in which a is
dispersed in a medium. ‘
(a) Solid, liquid (b) liquid, liquid
(c) liquid, gas (d) liquid, solid
Russian scientists and Dutch sclentists have developed a
. _theory.
(a) DLVO (b) Gold number
(c) Coagulation (d) Zeta Potential
Which one is the example of suspension
{a) sugar in water (b} clay in water
(c) glue in water (d) starch in water

(eT0)
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Q.2

Q.3

Q.3

Q.4,

Q.4,

Answer the following questions. [ Any Ten | [20]

1. Discuss the characterization of radiation.

2. By which factor the extent of coupling is influenced?

3. The wave length for a particular molecule is 1680 cm.

Determine the wave number and frequency,

4. Define : (a) Atomic Polarization (b) Electronic Polarization

5. Write formula to calculate Specific Refractivity and
Molecular Refractivity with meaning of all terms used.

6.  Define Physical properties. List any eight physical
properties which provide information regarding substance,

7. Derive the expression for translational entropy.

8. Give the limitations of molecular basis of entropy.

9. Give the statement of Trouton’s rule and third law of
thermodynamics.

10.  Define : (a} Coagulation (b} Dialysis

11, Discuss the importance and application of colloids in
Medicines and Cleaning action of soap.

12. How the colloidal solution of sulphur is prepared?

(a)  Write note on Frank-Condon principal, [05]

(b)  The reduce mass of HBr is L.63x10-2%gm. If the moment of [05]
inertia of molecule found from microwave spectroscopy is
3.31x10-%gm.cm2,Calculate the bond length and rotational
constant,

OR

(a) Difference between IR spectroscopy and Microwave [05]

‘ spectroscopy.

(b} Calculate the moment of inertia of NO which has an [05]
equilibrium bond length of 1.15A9, [Given: Atomic weight
of N = 14gm/mole. Atomic weight of O = 16gm/mole.|

(a)  Classify the physical properties of the Substance. Explain [05]
each in detail with suitable example.

(b)  Explain that fact that ethyl chloride has a dipole moment [05]
of 2.05D is considerably larger than that of
Chlorobenzene.(u=1.7 0D}

OR

(a)  Define Refractive Index. How we can measure refractive [05]
index of various liquids.

(b}  State different methods to measure dipole moment, [05]

Describe the methods to determine dipole moment.

®
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Q.5

Q.5

Q.6

Q.6

(a)

(a)

(b)

Establish a relation between free-energy is related with
partial pressure of the reaction aA + bB > ¢C + dD.
Calculate the standard free-energy of formation of
ammonia at 25°C for the reaction,
1/2Nop+3/2Hap 2 NHsg,

[Given: AH"= -46.11 K]

SNy = 191.61J/K

S"(Hy) = 130.681/K

S*(NH3) = 192451 /K]

OR

Derive an expression to calculate the entropy due to

rotational motion for linear and non-linear molecule of a
as.

(g)alculate the vibrational contribution to the entropy of

1 mole to CO at 25°C and 10009C. The vibrational energy

spacing factor hvvibis 4.26X10-20J.

[Given: k= 1.38 x10"% J/K]

Distinguish between molecular solution, a colloidal
solution and a coarse dispersion with properties.

OR

Describe the chief methods for the preparation of colloidal
solution by mechanical and electrical dispersion.

—%—

[05]

[05]

[05]

[05]

[10]

[10]
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2. All questions are to be attempt.

yal-4 ollAotl yall W2 Ao (Aseu wale s, {10)
(1) wdullal cgurigcllal uglell escasll s 1Al da &

(a) 3 (b) 1 (c) R (d} M
(2)  wscclofl s Hewst o,

(a)  wmwedly (b)  wwedle () Sdlu (d)  visumals

(3) Al Wil sl WELIEA Yo st Ad BT
(a)  HCL © (b)) Nz (¢} Cl (d) 0
(¢) A8 widl stidiowella oy w4 &7
(a) 4 5e (b) ¢raMief Aoy
(c) wuydl eotil (d) »uedlawiondl
(4)  ofl SIS UBALWB AG | Hed 9 din dl ulbut

(a)uRald nlbu 2adey diy (b5 dqaaut win

(¢) vadey wel v 4] (d) s w4t
(=) Shepiul 2l alisaiedl ol 424 el EIESYICRL
(@S=InKW (5S=KInW (JS=Wink (dS=KW
(9) Sl dlf vicgidl w2 Gu alsd )
(a) RT /e’ 1 (b) 3/2 RT
(c)RT (d) vis we, <l
(¢)  Sueo vidl sella uondl & spui o (@il HIEHHI G 8,
(a)ts, Uellesl (b) ualdl, uaudl (c) neudl, w4y (d) euel, ad
(o) e A s kg [atiA-L [Rsia 21 9.
(a) DLVO (b) Yagor (c) wheed (d) oHeliiz-dllye

(10)  ~l2uidl 4y {leotrid Geusw 7
(a) wlellui wis (b) utpllui +udl (c) ww{ini sz (d) wwllui el

@
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Wart-2 {12l N_Al A1 G 2l (516 ugL evi) (R0)
1) Bl aellsend 2al s
) suf@bed 2ifl wd?d sl uden 43 uenld 2 87
3) A6 vy oA MR 42l oS 420 cm D B, 0L vl v il sl 52
¥) ool (a)wedligdoad (b) Sdsgilsydloi
b [alle alioted w0 vl afioud apian R4l Yo Ul 1 dul piddl wedl a0 sUl,
) ofilis oyl ety il weldl A el Yl usdi sisS viis ol ol aiel eteudl.
9) iy sl aslsre Al
) el 2atedly 2t wilerl 2l
) GiolR sl Slosl s vled Bzl FaAi sad il
q0) cAtvRlAN: (a) WEot  (b) WRMANK
qq)  Ageliltio (a0) BanAuludHizscelldgHeciuadualolaiul.
q2)  wesae sefle glan %l Ad slar 97
Wret-3 (I3l usell <AL Griz Al

(8) %5 sledic Raeaid ua Al avil (ou)
(b)  HBrdysd s 1,63 X 102¢gm 8,00 geu diot ailuzdl wid oged-fl s
3.31 X 1040gm.cm? 4 4l oiY dotisS 1+l aaile s il (o)
‘ A '
Waet-3 o{lAedl Wl it Gz A1l
(a) IRzt gemddol dfu 42ddl Mg e s, (ow)
(b)  NOHE Udd ot Gt 115 A°8 B, dl oxseall sl i (o)

(wUUEL - N % 2 O AL UPURSUR 14 2] 16 AUHIA 2l450)

Wl {181 UReA] Al GriR 2

(@)  weldial ofils opoaild sollsam 2. Gereru Witk wellsd ulrdR A 52, (oY)
(b)  Sude seirids B Yo AsHEl 4 4ed 2,05 D 9, 67 5dldl Sheafld , (o)
(u= 1.70 D51 51 4HIR 5, d deell Ul
vl
Wl y (AL Wl At G
(@) agloiad visdl e il RAY nadlalial agleiad 2is 5dl A4 Hid asw? (oW)
()  ellyt s wcedl B AL am 2 gy s s (o)

e[l Al 20,

®
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YW {8l Ul b Geir WL

(a) Bt aA +bB - cC+dD A2 vlidls gl A s ulsd 423, 2, 2Unild 430, (ou)
(b)  25°HC druwiA il otz wralia 1sd 4 ol (oW)

1/2Nz g+ 3/2 Ha g > NHyg,
[Given: AH® = - 46.11 KJ, 8°(N) = 191.611/K, S(Hp)= 130.681/K

h g
O (NH) = 192.45 T/ K]

ir
LA PRXY,

RUL!
Wt el U] AL G 2l
(@) ol wdulal iy ug e guglla Qe Al R Hodl Aol slgLetle]
Yot AlRal. (oW

(b)  25°C 1 1000° C drurd 1 e CO ui sus dld legidlul 5100 ot $uetd i Ul 2wl

vid2d et MVyib=4.26 X 10°°0 8. (k=1.38 X 10°J/K) _ (o)
wad-s il g, selle gl i g () (g A2 il €z, AL IABLHHL o {9)
] AHAAL
Al
yade diBisainl dloy Btz ddsdla gl stdian w2y wzldedl 4. (10)
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