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 CHE-04  

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

February, 2021 

 

CHEMISTRY 

CHE-04 : PHYSICAL CHEMISTRY 

Time : 2 hours Maximum Marks : 50 

Note :  Attempt all the parts. Answer five questions from 

each of the parts A, B, C and D. Use of log  

tables and non-programmable calculators is 

allowed. 

R = 8·314 JK–1 mol–1 

log 2 = 0·3010 

PART A 

Answer any five of the following questions : 51=5  

1. Draw the unit cell of a face centred cubic 

structure. 1 

2. What are the SI units of surface tension ? 1 

3. Write the Clapeyron equation. 1 

4. Define the term ‘‘phase’’. 1 

5. What are azeotropes ? 1 

6. Name an electrode used for measuring H+ ion 

concentration. 1 

7. What is a unimolecular reaction ? 1 
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PART B 

Answer any five of the following questions : 52=10  

8. The value of density of mercury is 13·595 g cm–3. 

Calculate this value in SI units.  2 

9. What is the physical significance of decrease in 

free energy ? 2 

10. Calculate the osmotic pressure of an aqueous 

solution containing 40 g of sucrose (C12H22O11) in 

1 m3 of a solution at 300 K. 2 

11. Is the slope of fusion curve of water positive or 

negative ? Explain using relevant equation. 2 

12. The limiting molar conductivities of KCl,  

KNO3 and AgNO3 are 1·499  10–2 S m2 mol–1, 

1·450  10–2  S m2  mol–1   and  

 1·334  10–2 S m2 mol–1 respectively. Find the 

limiting molar conductivity of AgCl at this  

temperature. 2 

13. A buffer solution contains 0·1 M acetic acid and 

0·2 M sodium acetate. Find the pH of this 

solution. Given Ka of acetic acid = 1·8  10–5. 2 

14. Explain the cleansing action of soaps. 2 
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PART C 

Answer any five of the following questions : 53=15 

15. Using Van der Waals equation, calculate the 

pressure of one mole of methane gas at 1000 K 

occupying a volume of 5  10–2 m3. Given that 

a = 0·2283 Pa m6 mol–1, b = 42·78  10–6 m3 mol–1. 3 

16. Derive the relation for work done during an 

isothermal reversible process of expansion from a 

volume V1 to V2 of an ideal gas. 3 

17. The rate constant for the decomposition of a 

substance X at 300 K is 6·2  10–3 s–1. This 

reaction follows first order kinetics. If the initial 

rate of decomposition of X is 3·1  10–4 Ms–1, 

calculate the initial concentration of X. Also 

calculate the time required for 87% decomposition 

of X at this temperature. 3 

18. Is it possible to prepare a solution of chromium 

hydroxide Cr(OH)3, having 0·1 M concentration  

of Cr3+ ions at pH = 7 ? The value of Ksp for 

Cr(OH)3 is 6·3  10–31. Also give reason for your 

answer. 3 



CHE-04 4 

19. Draw a diagram showing the variation of mutual 

solubility of phenol and water with temperature 

and explain. 3 

20. State Le Chatelier’s principle. Discuss its 

application to the effect of change of 

concentration of the reactants and the product on 

the following reaction : 

H2 (g) + I2 (g)   2HI (g)  3 

21. State Faraday’s laws of electrolysis. Write the 

expression for the mass of an element deposited 

by the passage of certain amount of current. 3 



CHE-04 5   P.T.O. 

PART D 

Answer any five of the following questions : 54=20 

22. Write the expression for Langmuir’s adsorption 

isotherm. State its assumptions. 4 

23. Derive the expressions for critical constants pc, Vc 

and Tc from Van der Waals equation. 4 

24. Derive Bragg’s law  n = 2d sin . 4 

25. Calculate the entropy change of the system for the 

combustion of one mole of methane gas at  

298 K. Standard entropies at 298 K are as follows :  

 S0(CO2) = 213·7 JK–1, 

 S0(H2O) = 69·9 JK–1, 

 S0(CH4) = 186·3 JK–1, 

 S0(O2) = 205·1 JK–1. 

 Also calculate the entropy change of surroundings 

if the molar enthalpy of combustion of methane  

is – 8·9  105 J mol–1. 4 
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26. When 1 dm3 of an aqueous solution containing  

5  10–3 kg of solute is shaken with 5  10–2 dm3 

ether, it is found that 8·5  10–4 kg of solute 

passes into ether. How much of the solute will be 

left unextracted, if the same aqueous solution is 

shaken with a second instalment of 5  10–2 dm3  

ether ? Solute exists in same molecular state in 

both the solvents. 4 

27. Describe Hittorf ’s method of determination of 

transport number. 4 

28. Discuss any two methods of purification of 

colloidal sols. 4 
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 gr.EM.B©.-04  

{dkmZ ñZmVH$ (~r.Eg gr.) 
gÌm§V narjm 
\$adar, 2021 

agm`Z {dkmZ 

gr.EM.B©.-04 : ^m¡{VH$ agm`Z 

g_` : 2 KÊQ>o A{YH$V_ A§H$ : 50 

ZmoQ> :  g^r ^mJm| Ho$ CÎma Xr{OE & H$, I, J Am¡a K àË òH$ ^mJ _| 
go nm±M-nm±M àíZm| Ho$ CÎma Xr{OE & bm°J gma{U`m| Am¡a 
AàmoJ«m_r` H¡$ëHw$boQ>am| Ho$ à`moJ H$s AZw_{V h¡ & 

R = 8·314 JK–1 mol–1 

log 2 = 0·3010 

^mJ H$ 

{ZåZ{b{IV _| go {H$Ýht nm±M àíZm| Ho$ CÎma Xr{OE : 51=5 

1. \$bH$ H|${ÐV KZr` g§aMZm Ho$ EH$H$ gob H$mo Amao{IV 
H$s{OE & 1 

2. n¥îR>r` VZmd Ho$ SI _mÌH$ Š`m hmoVo h¢ ? 1 

3. Šbo¡noam°Z g_rH$aU {b{IE & 1 

4. ‘‘àmdñWm’’ nX H$mo n[a^m{fV H$s{OE & 1 

5. pñWaŠdmWr {_lU Š`m hmoVo h¢ ? 1 

6. H+ Am`Zm| H$s gm§ÐVm Ho$ _mnZ Ho$ {bE Cn`moJr EH$ 
BboŠQ>́moS> H$m Zm_ {b{IE & 1 

7. H$moB© EH$mUwH$ A{^{H«$`m Š`m hmoVr h¡ ? 1 
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^mJ> I 

{ZåZ{b{IV _| go {H$Ýht nm±M àíZm| Ho$ CÎma Xr{OE : 52=10 

8. nmao Ho$ KZËd H$m _mZ 13·595 g cm–3 h¡ & Bg _mZ H$mo 

SI _mÌH$m| _| n[aH${bV H$s{OE & 2 

9. _wº$ D$Om© _| õmg H$m ^m¡{VH$ _hÎd Š`m h¡ ? 2 

10. 300 K na {H$gr Obr` {db`Z Ho$ 1 m3 _| 40 g gyH«$mog 

(C12H22O11) h¡ & Bg Obr` {db`Z H$m namgaU Xm~ 

n[aH${bV H$s{OE & 2 

11. Ob Ho$ JbZ dH«$ H$s T>mb YZmË_H$ hmoVr h¡ AWdm 

G$UmË_H$ ? g§~Õ g_rH$aU Ho$ à`moJ Ûmam ì`m»`m H$s{OE & 2 

12. KCl, KNO3 Am¡a AgNO3 H$s gr_mÝV _moba  

MmbH$VmE± H«$_e: 1·499  10–2 S m2 mol–1,  

1·450  10–2 S m2 mol–1 Am¡a 

 1·334  10–2 S m2 mol–1  h¢ & Bg Vmn na AgCl H$s 

gr_mÝV _moba MmbH$Vm kmV H$s{OE & 2 

13. EH$ C^` à{VamoYr {db`Z _| 0·1 M Eogr{Q>H$ Aåb Am¡a 

0·2 M gmo{S>`_ EogrQ>oQ> CnpñWV h¡ & Bg {db`Z H$m pH 

kmV H$s{OE & Eogr{Q>H$ Aåb Ho$ {bE Ka = 1·8  10–5 

h¡ &  2 

14. gm~wZm| H$s {Z_©bZ {H«$`m H$s ì`m»`m H$s{OE & 2 
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^mJ> J 

{ZåZ{b{IV _| go {H$Ýht nm±M àíZm| Ho$ CÎma Xr{OE : 53=15 

15. dmÝS>a dmëg g_rH$aU H$m Cn`moJ H$aHo$ 1000 K na  

1 _mob _oW¡Z J¡g, Omo 5  10–2 m3 Am`VZ KoaVr h¡, H$m 

Xm~ n[aH${bV H$s{OE & {X`m J`m h¡ :  

 a = 0·2283 Pa m6 mol–1, b = 42·78  10–6 m3 mol–1. 3 

16. {H$gr AmXe© J¡g Ho$ {bE Am`VZ V1 go Am`VZ V2 _| 

g_Vmnr CËH«$_Ur` àgma àH«$_ Ho$ {bE {H$E JE H$m`© H$m 

g§~§Y ì`wËnÞ H$s{OE & 3 

17. 300 K na {H$gr nXmW© X Ho$ AnKQ>Z Ho$ {bE Xa 

{Z`Vm§H$ 6·2  10–3 s–1 h¡ Am¡a `h A{^{H«$`m àW_ 

H$mo{Q> ~bJ{VH$s Ho$ AZwgma hmoVr h¡ & `{X X Ho$ AnKQ>Z 

H$s àma§{^H$ Xa 3·1  10–4 Ms–1 hmo, Vmo X H$s àma§{^H$ 

gm§ÐVm n[aH${bV H$s{OE & Bg Vmn na X Ho$ 87% 

AnKQ>Z Ho$ {bE Amdí`H$ g_` ^r n[aH${bV H$s{OE & 3 

18. Š`m pH = 7 na, H«$mo{_`_ hmBS´>m°ŠgmBS>, Cr(OH)3 H$m 

Eogm {db`Z ~ZmZm g§^d h¡ {Og_| Cr3+ Am`Zm| H$s 

gm§ÐVm 0·1 M hmo &  Cr(OH)3 Ho$ {bE  Ksp H$m _mZ 

6·3  10–31 h¡ & AnZo CÎma Ho$ {bE H$maU ^r Xr{OE & 3 



CHE-04 10 

19. µ\$sZm°b Am¡a Ob H$s nañna {dbo`Vm Ho$ Vmn Ho$ gmW 

n[adV©Z H$mo {MÌ Ûmam Xem©BE Am¡a CgH$s ì`m»`m  

H$s{OE & 3 

20. bm-emV¡{bE {Z`_ {b{IE & {ZåZ{b{IV A{^{H«$`m 

H2 (g) + I2 (g)   2HI (g) 

 Ho$ {bE A{^H$maH$m| Am¡a CËnmX H$s gm§ÐVm Ho$ n[adV©Z na 

Bg {Z`_ Ho$ AZwà`moJ H$s MMm© H$s{OE & 3 

21. \¡$amS>o Ho$ {dÚwV²-AnKQ>Z Ho$ {Z`_ {b{IE & {H$gr kmV 

_mÌm _| Ymam Ho$ àdmh go {Zjo{nV hmoZo dmbo VÎd H$s _mÌm 

H$mo ì`º$ H$aZo dmbm ì`§OH$ ^r {b{IE & 3 
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^mJ> K 

{ZåZ{b{IV _| go {H$Ýht nm±M àíZm| Ho$ CÎma Xr{OE : 54=20 

22. b¢Jå`ya A{YemofU g_Vmn H$m ì`§OH$ {b{IE & Bg 

A{YemofU g_Vmn H$s n[aH$ënZmAm| H$mo ^r {b{IE & 4 

23. dmÝS>a dmëg g_rH$aU go H«$m§{VH$ {Z`Vm§H$m| pc, Vc Am¡a  

Tc Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE & 4 

24. ~«¡J {Z`_ n = 2d sin   H$mo ì`wËnÞ H$s{OE & 4 

25. 298 K na _oW¡Z J¡g Ho$ EH$ _mob Ho$ XhZ Ho$ {bE V§Ì  

H$m EÝQ´>m°nr n[adV©Z n[aH${bV H$s{OE &  298 K na _mZH$ 

EÝQ´>m°nr _mZ Bg àH$ma h¢ : 

 S0(CO2) = 213·7 JK–1, 

 S0(H2O) = 69·9 JK–1, 

 S0(CH4) = 186·3 JK–1, 

 S0(O2) = 205·1 JK–1. 

 `{X _oW¡Z Ho$ XhZ H$s _mobr` EÝW¡ënr – 8·9  105 J mol–1 

hmo, Vmo n[adoe H$m EÝQ>́m°nr n[adV©Z ^r n[aH${bV H$s{OE & 4 
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26. 5  10–3 kg {dbò  `wº$ 1 dm3 Obr` {db`Z H$mo  

5  10–2 dm3 B©Wa Ho$ gmW {hbmZo go `h kmV hþAm {H$  

8·5  10–4 kg {dbo` B©Wa _| Mbm J`m h¡ & `{X Cgr 

Obr` {db`Z H$mo 5  10–2 dm3  B©Wa Ho$ gmW Xþ~mam 

{hbm`m OmE, Vmo {H$VZm {dbo` A{ZîH${f©V ah OmEJm ? 

{dbo`, XmoZm| {dbm`H$m| _| EH$ hr AUw AdñWm _| nm`m 

OmVm h¡ & 4 

27. A{^J_Zm§H$ Ho$ {ZYm©aU H$s {hQ>m°\©$ {d{Y H$m dU©Z  

H$s{OE & 4 

28. H$mobm°BS>r gm°bm| Ho$ emoYZ H$s {H$Ýht Xmo {d{Y`m| H$s MMm© 

H$s{OE & 4 

 


