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SECTION] 4]
[20q."1=20marks]

Choose and Mark [X] in the most appropriate answer.

Two liquid components ofan ideal solution can mix in any proportion, because....'

[ ] the system attains minimum energy [ ] the entropy ofthe system increases

[ ] the system attains maximum energy [ ] the entropy ofthe system decreases

Given the information shown below, how many millimoles of KrHPOr must be added to

100 ml of a 0.10 M KH1PO4 solution to obtain a solution with apHof 7.0?

H2PO; + H2O- HPO/ + H30* Ko= 5.0x tTa

[ ]20mmol [ ] l0mmol [ ] 5 mmol [ ] 1.0mmol

The molecular weight of nicotine, a colorless oil, is 162.1 and it contains 74.0 %:o cubon,
8.7 % hydrogen and 17.3 o/o nitrogen. Calculate the molecular formula of nicotine

[ ]CrHrN [ ]C:H'IN [ ]CaHzeNz [ ]CroHrnNz

A 2.0g sample containing calcium is treated appropriately to precipitate 3.0 g of
Ca3(PO), (MW = 310). The mass percent of calcium in the original sample is closest to

t lle% [ 126% | )3e% [ ]s8%

The reaction shown below is not balanced, if the reaction is balanced using the smallest

whole number coefficients possible, the coefficient for 1- will be

..... H* + .... IOl + .... f -------+ ...... Iz + ......H20

t13 tls tl8 []10

Given the cell potentials: Hg'* +2e- '-+ Hg; E'= 0'85 V and Znz+ *2e- --+

Zn', E" = -0.76V:
the equilibrium constant at 29BK forthe reaction: zn + Hgz+ - znz+ * Hg; isclosest

to which of the following?

[ ]3.7x10s4 t 154 t11.6 []1.8x1.0-2

According to the Brsnsted-Lowry Theory, an acid is

[ ]aprotondonor [ ]a proton acceptor

[ ] an electron donor [ ] an electron acceptor

3

4

5

6

7

8 Which ofthe following represents unit for the second order rate constant?

[ )moll-LSec-r I lLmol-lSec-r
[ ] Sec-1 [ ] I] mol-z Sec-t



o In this equilibrium reaction: A I B --t AB -l heat (in aclosed container), how could the

forward reaction rate be increased?
I. By increasing the concentration ofAB
II. By increasing the concentration of A
III. By removing some of product AB

[ ] I only [ ]lllonly [ ] I and III only [ ] II and III onlY

10. Which of the following process can cause branching in the chain reaction?

[ ] 02+M------+2o'
| 1 Hz + O ------+ OH'+ H'
I ) n, + oH'------>H2o + H'
I 'l n'+ oH'------+Hzo

Fill in the blanks with most apprcpriate value or words

1 1. Based on LeChatelier's principle, the equilibrium constant value for the reaction,

2N0r(g) - NrO+(g); LH = -73.9kca|, will
temperature.

with decrease in

12. At constant pressure, when n moles ofa substance is heated from ?n, to Ir, the associated

entropy change is given by AS =-_-'

13 The [H30+] when 0.100 mol of NaHS0a (K" = 1.0 x 10-2) and 0.100 mol of Nc2Soa

were dissolved in lL H20 will be- M.

14. For the reaction A --+ Products,the experimental rate law israte = k[,4]. The integrated

rate law for this reaction is

t5. New reactive intermediates are continuously regenerated in a

chain reaction.

step of a

16. For a reaction relationship among equilibrium constant (K), AH' and ASo can be expressed

AS

17. The time required for a 500.4 current used for the electrolysis of ,4lCl3 in order to deposit

2.7 g of aluminum metal at the cathode (AW of Al : 27, Fuaday constant :
96,485 coulombs mol-l) seconds.

18. 'fhe amount of heat required to raise 1 mole of material by 1 "C is known is

19. ln the reaction shown below, CI- (aq) behaves as

3Cf@Q + 4CrOa2-(aq) + 23H+ (aq)'---->3HC1O2 @Q + 4Cr3+ (aq) + IOH2O (l)

The Michaelis-Menten equation for enzyme-catalyzed reactions predicts that the reaction
will exhibit order kinetics at low substrate concentrations.

20.
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a.

a. Define azeotrope mixture. Show that A? = Krm. t3]

b. The freezing point depression constant for mercuric chloride, HgCl2, is 34'3. for a

solution of 0.849 gm of mercurous chloride, (empirical formula H9CI) in 50 gm of
H gClr, the freezing point depression is 1.24'C. What is the molecular weight of
mercurous chloride in this solution? What is its molecular formula? t3l

a. State first law of thermodynamics. Show that wsr'", ) wr"u. t3]

b. calculate the change in entropy that occurs when a sample containing 2.0 moles of
water is heated from 50.0.c to 150.0.c at I atm pressure. The molar heat capacities

for Hro(l)and H20(g) are 18.0 CaL K-L mol-l and 8.7 Cal K-| mol-| ,

respectively, and the enthalpy of vaporization for water is 9'7 kCaL/mol at 100'C'
t3l

3

a. Define reaction rate. Derive integrated rate law for the reaction that follows second

order kinetics. t3l

b. A mixture of KBr and NoBr weighing 0.560 gm was treated with aqueous Ag+ arrd

alt the bromide ion was recovered as 0.970 gm of pure AgBr.What was the fraction

by weight of KBr in the original sample?

a. Differentiate between reversible and ineversible process. Show that entropy of the

universe for an irreversible process always increases. t3]

b. For the reaction: C2H'I I OH- -+ C2H17H + I- ,k -- 5'03 x 10-2M-1sec-1 at

2g9K and k = 6.71 M-liec-1 at 333K. What is the activation energy of the reaction?

What is its rate constant at 305K? t3l

5

b

State Lechatelier's principle and explain the effect of temperature for the following

reaction.

Nz (d + 02 (s) 
--"-L 

2NO All : 43.5 kcal t3l

Hydrogen and iodine react at 699'K according to

Hz(d + 12(g) +2HI(g)
Ifl.00moleofH2andl.00moleofl2areplacedinal'O0.litervesselandallowedto
react, what weighi of hydrogen iodide will be present at equilibriwn2 (At 699"K, K =

55.3,Atomicwiightofiodine:126.9) t3l

P.T.O.

Attempt ANY FIVE questions.

l.

4.



6 Give reasonable explanations for the following. [2+2+2 = 6]
a. Acid base indicators respond to the change in pH of a solution.
b. Aqueous solution of a nonvolatile solute boils at greater than 100'C at 1 atm pressure.
c. Differential rate law is helpful to predict reaction mechanism.

7 Balance the following redox reactions using half-reaction method.
i. Zn+NOt ------> Zn'* +NHi (inbasic medium)
li.Cus + NO j------> Cu** + SgrT 1 1,19 (in acidic medium)

Attempt ANY THREE questions. (Q. N. 8 is compulsory)

Explain briefly on (ANY THREE) of the following
a. Electrochemical theory of rusting of iron
b. Solution that displays positive deviation from Raoult's law
c. Collision theory ofgaseous reactions
d. Characteristics of chemical equilibria
e. Fue[ cell and its benefits.

10.

[3+3 = 6]

[3+3+3=9]8

a. Evidences support that decomposition of di-nitrogen pentoxide (N205) follows the
following mechanism. Based on steady state approximation derive rate law for this
reaction. t4l

N2Os -- 
---iL 

NO2+NO3

No2+No3 k' 
- No+No2+Cl2

No r No: -&----> 2No2

A sample of iron (At. Wt. 55.85) weighing 15.0 g was heated with KCl03 in an
evacuated container. The O, generated from the decomposition of KCIO3 converted
some of theFeto Fer03.If the combined mass of Fe andFe203 was 17.9 g, calculate
the mass of Fe2O3 formed and the mass ofKCl03 decomposed. 14)

Give an example ofacidic buffer solution. Derive a Henderson-Hassel Balch equation
for this buffer. Explain how does this buffer resist change in pH on addition ofi. strong
acid, ii. Strong base.

b

a

b !9n1lau that a so-lurion of^hydrogen sulfide is added slowly to a mixture containing
0.1 M each of Zn2* and Fe2* in order to carry out selective precipitation. Which sai
precipitates out first and why? Find the concentration ofcation of first precipitate when
the second saltjust starts to precipitate? (Given &p of_F,eS, is 1.0 x i0-1dand ZzS is
4.5 x 70-24). 

t4l

SECTION *C"

[25 marks]

o



I l.

t2

a. What is Nemst equation? Write its application. U+31
b. Calculate AH for the rcaction:. N2H4 O + Oz k) 

- 
Nz G) + 2H2O 61 using the

following data: I4l
2NH3 &) + 3N2O(d -------- 4Nz @) + 3H2O(l) AII : -1010 kl
N2O(g) + 3H2 @) ---> N2H4 0 + H2O(I) AII : -317 kJ

2NHdg) + Uz Oz@ ------- Nz Ht 0 + H2O(l) lH : -143 kJ

H2k) + 1/2 O2G) ------+ H2O0 AH: -286 kJ

a. For enzyme-catalyzed reactions that follow the mechanism, a graph of the rate as a

function of [S] has the appearance as provided. Note that at higher substrate

concentrations the rate no longer changes with

l._ + S -- ts5 J* r*,
kt

k,
t4l[S]. Suggest a reason for this.

tsl

Substance LH;kCal mol-T S' (CaL K-lmol-l)

sor(u) -70.98 59.27

Sot@) -94.64 61.42

or(s) 0 48.99

g
c

b consider the reac t\on: 2so2(g) + o2(g) ' 2s0{g); carried out at 25'c' and 1 atm'

calculate AH., AS., A6" and equilibrium constant (K), using the following data: [4]




