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Use SEPARATE answer scripts for each section. 
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Student Group: 0 <Earned Credit Hours < 36 
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Symbols and abbreviations uscd have their usual neanings. 

Question I (Compulsory} 

C 

Question 2 

a. Deline a-particles. Discuss how can we get the idea of nucleus in 2-+8:= 10 

an atom fron1 (-particle scattering experiment. 

b. Derive the cquation used to calculatc the radius of an orbit in an 

atom. Calculate the first Bohr radius using the derived equation. 

(Given h=6.625 x 10-2? erg sec, m 9.109 x 10-2 . 

Question 3 
2 

SECTION-A 

e=4.8 X 10-1" esu) 

a. Explain he LCAO (Liner combination of atomic orbiia!) method 

used in molecular orbital theory (MOT). Define bond order and 
discuss thc significances of bond order according, to MOT with an 

Cxample. 

Fu!ll Marks: 180 

b. Define hybridizniic:. ldentify the hybridization of the central aton 
of the followiny, moBecules and disc:ss about the shapcs of the 
molccules using appropriate tlheories involved. 

State Heisenberg uncertainty principle. IExplain, 'Pauli's exclusion 2+8 = 10 

princinle is of immense valuc in te!ling the maximum number of 
clectrons accomrnodate in any shell'. 

C Explain that O; is paranagnctic in nature where as O; is 
diamagnetic based on MOT. 

i) CH,-CH; i) H,0 

Define buffer solution. Discuss the 1ypes of buffer solution. 

d. Sketci 
the end 

Discuss how an acidic buffer resist the change of pl of a solution 
upoii addition ofa small amount ofHCland NaOH. 

C. Define pH. Describe iow can we measure the nH of sohtion 

using a rlI meter. 

pi! titration curve of wcak base and strong acid, Indicate 
oint i: the curvc. 
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8+2 := 19 

4+2+3 = 

09 

1+5:«2= 
11 

10 

2+4 = (06 

10 

10 

04 



Question 4 

b. Discuss the mecnanism of frec radical substituticn f2cion with 

: suitabie Cxample. 

: 

Stale the modern periodic law. Classify clements in the per:odic +8- 0 
table based on their clcct;onic coafiguratio. 

d. Conplete the foliowing reaction with proper explanaion. 
CHj- CHCH, + HIBr ’ A (80%) +B(20%) 

e. Discss the factor cffecis on the Sy reaction mechanisn. 

Question5 (Conputsory) 

Explain,"Though carbonyl group (=C=0) is elcctroa ich it gives 
nHcleophilic addition reaction." 

Questien 6 

SECTION-B 

a. Define colligative properties and why are they called so? Fromn 2+8= 10 

Raouit's law shoy: ihat ; whcre thc symbois have their 

uisua! rcaning. 

b. Explain freczing point depression with an appropriale iagan. 

Po-P: 

Po 

c. 0.440 g of a substance dissolved in 22.2 g of benzene lowered thc 
freezing point of benzene by 0.567 "C. Calculate the molar mass of 
the substence. ( Ke= 5.12 "C mol). 

n+N 

d. Deinc soiubiity curves. Expiain why arc some of the solubility 
curves discontinues. 

Question 7 

b 

b. Dcduce integrated fori of rate equation for a second order reaction, 
when the reactant concentration is same. 

a. Deine order, moiccularity and half-life of a rcaction. Justify that 6t4= 19 
idfifc of a irst órdei rcaction is independent of initial 
COncentration. 

A second order reaction is 25% completed in 1200 s. Calculate the 
time required for the reaction for 75% compietion. 

Deí:ne Gibb's frec cncrgy. Derive the cquation 

d. State and explain the collision theory of reacion zate. Menüon it3= 9 
some inportant liuitations of the theory. 

constast, fion: thc relaionship betwecn frce energy of a reaction in 
the standard (AG state and cquilibrium constant (Kp) l constant 

pressure. 

c. The cquilibiun constant, Kp for the reaction 

Cha(g) H; CzH, (g) 

95 

Write down the salicnt features of chemical equilibriunn. Correlate 445 -= 09 
wi kp and Kc. 

(04 

RT2 

is 6.04 x 10-1 at:m at 25S'C. Calculate AG° for this rcection. 

t. Statc and cxpiain tic law of naSS of ciiou. 

S6 
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2.5+2.5 
=05 

05 

24+8= !0 



Question 8 
State and explain Faraday's laws of electrolysis. Write down the 5+5 = 10 

mechanism of electrolysis. 

b. "On progressive dilution, Specific conductance of an electrolyte 
decreases but molar conductance increases"- Justifv the statement. 

C. The hcat of combustion of cthy! alcohol is -330 kCa!. If the heat of 

formalion of CO:(g) and H;0 (g) be -94.3 kCai and -68.5 kCal, 

respectively then calculate the hcat of fomation of ethy! alcohol. 

d. Explain the following tern 

i) Enthalpy of reaction 
ii) Standard heat of formation 
ii) Heat of neutralization. 

iv) Heat combustion. 
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4X2 = 08 


