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Q-1 Choose the most appropriate option out of four provided to you. (10)
(i) A chemical reaction which occurs in more than one step is called
(a)redox reaction (b) simple reaction
{(c) complex reaction {d) precipitation reaction
(ii) At a given temperature, if activation energy Is very high then rate of reaction will be
{a) slow (b) fast (c) medium (d) very high
(iii) The temperature coefficient of the reaction may be expressed as the ratio of .
(a) two equilibrium constants (b) two rate constants
(c)bothaandb (d) none of these

(iv) For diatomic linear molecule, which has one vibrational degree of freedom
corresponding to equation 3n-5, where n =

(a)l (b) 4 (c) 3 (d) 2
(v) The rotational energy of the molecule depends on the

(a) moment of inertia (b) molar mass

(c) stiffness of the bond (d) size of container

(vi}  The three dimensional thermal energy for ‘'n’ moles of gas in terms of
translational motion is

(a) RT (b} 2 RT (c) 32 RT (d) 3/2 nRT
(vii) For normal phase separation, eluting power with increase in polarity of the
solvent.
(a)decreases  (b) increases  (c) remains same  (d) increase and then decrease
(viit) Lower viscosity of the solvent usually gives chromatographic efficiency.
(a)lesser {b)same (c)greater (d)both a and b
(ix) The greater the distribution ratio in favor of organic solvent, the ____ wili be -
amount extracted in any one operation.
(a)lesser (b) equal (c) greater (d) all of these

(x) Masking agent is known as
(a)sequestering agent (b)synergetic agent (c) salting out agent (d) all of these

Q-2 Give answers of any ten questions given below. (20)
(i) What is meant by reaction mechanism? How do we arrive at the mechanism of
reaction?

(ii)  State Arrhenius equation? Why ‘A’ is called frequency factor?

(iii)  Explain Franck- Rabinovich effect.

(iv)  State assumptions involved in Boltzmann distribution law.

(v) Give expression for rotational energy and vibrational energy. Explain each

term involve in it.

(vi) Derive an equation for thermal energy of rotational motion.

(vii) Compare bulk property detector with solute property detector.
(viii) Give the most important disadvantages of increase in temperature in HPLC,
(ix) Write an expression for symmetry factor and capacity factor.

(x) Give classification of solvent extraction on the basis of behavior of the system.
(xi)  Write the characteristics of liquid which can be proved as good extractent.
(xii) What are the factors which favor the liquid extraction?
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Explain the effect of temperature and catalyst on rate of reaction.
The rate faw for the reaction N»Os— 2NO; + 1/2 O, is R= Kk[N>0s].
The mechanism of the reaction is

(l) N>Osg 5 NO; + NO; (Fast equi!ibrium)

(i) NO»+ NO; li‘ NO, + NO + O, (Slow)

ka

{iii) NO + NO3 — 2NO; {Fast)
I. Show that the mechanism is consistent with the rate law.
I1. If k= 5 x10* sec?, calculate the time required for the N.Os
concentration to be reduced to 10% of its original value,
OR

Discuss the Lindemann theory for unimolecular gaseous reaction.

Suggest a probable mechanism for the following redox reaction in agueous
solution.

Hg:"? + TI"? —  2Hg*? + TI*
Show that the mechanism is consistent with the rate law
R = k[Hg>"*][ TI**1/[ Hg**]

Derive an equation for partition function of vibrational motion.
Derive equaticns for thermal energy of one dimensional and three dimensional
translational motions.

OR

Derive an equation for thermal energy of vibrational motion.
Derive equation for partition function of rotational motion.
Draw the schematic diagram of HPLC. Give principle, apparatus and basic
functions of each part of HPLC.

OR
What are the characteristics of detectors used in HPLC? Discuss UV detector
and electrochemical detector,

State and explain distribution law with its limitations.
The distribution ratio for a compound between CS; and water is 8. When 500
ml agueous solution containing 10 gm of compound is extracted with 100 ml
CS; then calculate the amount left unextracted.

OR

Derive an equation for amount of solute extracted at the end of n'™ extraction.
Distribution ratic of PdCl; in tributylphosphate (TBP) to 3M HCl is 3.2, How
many times extraction should be carried out using 5 ml TBP each time to
extract 99.9% PdCl; from 15 ml 3M HCI solution?
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[A] Ao uR dri i Gelus v HHNdl, [05].
[B]  NOs—> 2NOz+ 1/2 Ozuliwt 12 w2 P yovol R= K[N205] 8. [05]°
L wGudl Buak

(i) N20s 5 NOz + NO3 (ol Rideiet)
(i) NO2 + NOs lﬁ NO; + NO + 02 (k)
(i) NO + NO; k—% 2NO; (a3l

L calld uBan st GUBRA wggu 8.
I sik=5 x10% sec diadl, NaOs fl aigat dfl ya gl 531 10% sea Wiz o3

A, gl
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Q-3 :
[A] i v v wBaL w2 dl-ia Risid ALl 2L ' [os5]
[B] & calda3lia Wl iz syl gl asa BuilEl gl [05]
Hg*2 +TI*¥ — 2Hg? + TI*
¢l 3 24t BRURA Boll (Rum WA YR B,
R = k[Hg2*2][ TI**)/[ Hg*]
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Q-5 HPLC L wtitvlla 21wt £ HPLC L 25 Gl W Al B, it 2 yaoud sl g wnll,  [10]
| OR
Q-5  HPLC i awudl sl arnfsdril 56 87 wizoiorell sl A dley-uafs edsd] 29 52 [10]
Q-6
[A] el G i ) wilendl gel wid yuondl. [05]

[B] Sy v wiell axdl dis dliordl Bavy yais 8 3. oyul 500 mi orell ¢lae & 10 gm ddiord  [05]
428 B A of compound Is extracted with 100 ml CS; o Rl setim wied dl bl e
(el Frosl 2 iy, g, oLl
OR

[A]  navid P ud e sis 28l o g sl 2 2l drdl, [os]
[B]  PdCl> 4 a1 421854 §¥32 (TBP) 4l 3M HCI i Rdet olisd yeu 3.2 8. 5 ml TBP -l Guil  [05]

G5 qvid 581 99.9% PdCly 4 Frsiiy 15 mi 3M HCI gragmiell sa iz Seell quid [ sad
W?
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