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Group - A
Answer any four questions. 5x4=20
1. (a) Deduce van der Waals’ equation of state for real gases. 4
(b) Establish the units of the van der Waals’ constant from this equation. 1
2. (a) What is surface tension? What is its limit? 2
(b) How viscosity of a liquid depends on temperature. 2

(c) What is unit cell? 1




(2)

(a) Derive an expression for rate constant of a second order reaction involving reactants
with equal concentrations. 3

(b) Calculate the half life period for a zero order reaction. 2

(a) Discuss the shapes of the following molecules on the basis of VSEPR theory :

CH,, SnCl, and CIF . 3

(b) What is the dipole moment of CO, molecule and why? 2
(a) PF exists but NF; does not. Why? 2
(b) Be," exists but not Be,. Explain. 2
(c) Write down the Born Lande equation. 1
(a) Calculate the root mean square velocity of oxygen molecule at 25 K. 3
(b) Write a short note on Fajan’s rule. 2

Group - B

Answer any two questions. 10x2=20

(a) A first order reaction is 75% complete in 32 minutes. What is its half life? 3
(b) State Fajan’s rule. 2

(c) Discuss the effect of lattice energy and solvation energy on the solubility of electrovalent
compounds. 3

(d) Arrange the molecule on decreasing order of dipole moment :

HF, HCI, HBr, HI. 2
(a) Bond angle of OF, is smaller than OCI, — explain. 2
(b) Write a comparative discussion between gr-16 and gr-17 elements with respect to

their ionisation potential and electronegativity. 3
(c) What is mean free path? How it depends on pressure and temperature? 3
(d) Above 31°C, CO, gas can not be liquified by applying pressure. Why? 2
(@) NF, is polar but BF, is non-polar. Why? 2

(b) Define bonding and antibonding orbital. 2




(3)

(c) For a van der Waals’ gas a = 3.67 atm lit> mol and b = 0.041 lit mol™'. Calculate the
critical constants (P, V, T) of this gas. 4

(d) Write a short note on Born-Haber cycle. 2

10. (a) Write down the Arrhenius equation of temperature dependence of reaction rate, stating
the significance of the symbol used. What is meant by energy of activation? 2+2

(b) Deduce an expression to determine the viscosity of a liquid by Ostwald Viscometer.

3
(c) Write down M.O. diagram of O, molecule. From this diagram calculate the bond order
of O, molecule. 3
A
et - =
(@ (I B 20T Teq we | 5x4=20
1. (a) AT WER CFG O TR STACHT ANFAT Totone 32| 4
(b) THATAE AT (ACF I TR SARTT FaFefora @ o7 73| 1
2. () OO AT WIS | 9T GFF 2 2
(b) A AT©! TR T [Feita e e 2
(c) 9= T 2 1

3. (a) Teive & Rieasa (v fags RieaT 29 eaca Al afosiva <1 3
(b) WTew [RiFaR @Fa wdGmmem Fdw 391 2

4. (a) fTsffas @R slomigfe VSEPR ©TGa R SITEGT 3 |

CH,, SnCl, &% CIF| 3

(b) CO,-47 far<F TR T FT© GR (el ? 2

5. (a) PFy-aq Of%q OR [5G NF;-49 (712 (2 2
(b) Be,"-4x wfFg T [5G Be,-aq (7 (1 2

(c) Born Lande 72l &7 | 1




(4)

10.

(@)
(b)

(a)
(b)
©
(d)

(a)
(b)

©
(d)
(a)
(b)
(©

(d)
(@)

(b)
©

25 K SI7E@R SIfHe Qo of¢ I9(Ca0ord 97 e 37| 3

Bl (e1d — e | 2
faert - «

@ @I 926 2 Ted wis | 10x2=20

M P 22 FeE [RiEm 75% T =7 32 R0 @ Sem wiy A w1 3

TG Al (@14 | 2

eI (@ Tred To Tl 8 uRdEe *fed oSl St F1 3

eos Sqefens facte g W e

HF, HCI, HBr, HI. 2
OF -3 I&« (@1 OCI, S0 I — [ F9 | 2
16 € 17 (@87 (Tersferm SR [ed 93 BEREICACIBSHA ATATF gemigere
A 3 | 3
TG FIF e 2 @5 biol @ SivEaR o [Feig f$a Fwae 3

31°C T©rK Tt CO, WPIE I 2T I ST 2/ ol AT A (@2 2

BF; SR O 5% NF; &7 (o2 2
Ffer @R SIftafeR Sefds % Iace & @Rte 2
G5 GJIe TIF ST M a = 3.67 atm lit2 mol2 @R b = 0.041 lit mol~! | 327 16
ggelem (P, V,, T,) S e 711 4
5% Bl 774 — Born-Haber 5& | 2
Rfear 2tae Txwl Moaeme IREEREE TNl @14 @98 @ ol
IR A TR OIS Oled (772 | HAfFwaae *fe Fere F @Ree 242
TAEATT TSAHIRGIET M @I St Age! W@ w50 afeetva w1 3

0, 998 M.O. foq o=+ 1| @2 g 220 0, W9 I© el Alfed 4| 3




