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CHEMISTRY 

The figures in the margin indicate full marks 
for the questions 

(iüi) He2+ 

1. Choose the correct answer : 

( Chemistry-I ) 

Full Marks : 50 

Pass Marks : 20 

(a) In which of the following species, Bohr's 
theory is not applicable? 

Time : 2 hours 

1x5=5 
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(b) Which of the following principles states 
that an orbital can have maximum two 

electrons with opposite spin? 

(c) 

(i) Aufbau principle 

(ii) Heisenberg uncertainty principle 

fii) Pauli exclusion principle 

( 2 ) 

fiv) Hund's rule 

For an adiabatic process to occur, the 
correct condition is 

() AT =0 
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(ii) AP=0 

(ii) q 0 

(iv) w =0 

( Continued ) 



(d) The entropy of all the elements in their 
free states are 

(i) 1 

(i) 0 

(iüü) <1 

(iu) >1 
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(e) Which of the following metals is used 
in Wurtz reaction? 

() K 

(ii) Na 

(üi) Ca 

(3 ) 

(iv) Mg 

2. Answer the following questions briefly 
(any fve) : 2×5=10 

(a) State and exxplain the Heisenberg 
uncertainty principle. 

( Turm Over ) 



(b) Draw the plots of radial distribution 
curves for 3s and 3p orbitals. 

(c) State the Hund's rule of maximum 
multiplicity and apply it to the 

configuration of nitrogen electronic 

(4 ) 

atom. 

(g) 

1+1-2 

(a) wWhat are carbocations? Mention the 
state of hybridization of the C-atom in 
carbocations. 

1+1=2 

(e) Describe the method of preparation of 
acetylene from CaC. 

What is entropy? Give the 
significance of entropy. 
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1+1=2 

State and explain the first law of 
thermodynamics. 

physical 
1+1=2 

( Continued ) 



(5 ) 

3. Answer the following questions (any five): 

(a) Write the time independent Schrõdinger 
equation and write the meaning of 
each term in it. Give the significance 
of y and y'. 

(b) What do you mean by dual behaviour 
of matter? Derive the de Broglie's 
relation, \ = h/ mu. 

(d) Write short notes on : 
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5x5-25 

(c) What are quantum numbers? Describe 
the significance of all the four quantum 
numbers. 

() Inductive effect 

3+2=5 

(ü) Hyperconjugation 

2+3=5 

1+4=5 

22x2=5 
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(e) Give the products of the following 
reactions : 

() CH,CH,Br 

6 ) 

(ii) CH¡CH(OH)CH,CH3 

(iüi) CH CH=CH, 
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(v) CHg-C=CH 

dry ether/TT 

Bra (iv) CH,=CH, -.? 

Na 

CCl4 

Hg?+ 

Peroxide/ cRa0as 

KOH(alc) 

H,SO4 

HBr 

>? 

(a) Derive Kirchhoff's equation 

State and explain the law of 

equipartition of energy. Using this law, 
calculate the values of molar heat 
capacities at constant volume and 

constant pressure for a monoatomiC 
molecule. 

AH, = AHË + | ACpdT 

lx5=5 

’? 

1+4-5 
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(h) Calculate the value A,H of the folowing 
reaction : 

(7 ) 

H,C=CHle) + H,lg)CH-CH,(g), A,H=? 

Given that the bond energies of CC, 
C=C, C-H and H-H are 347:3, 615-1, 
414-2 and 435-1 kJ mo respectively. 

H,C=CH,lg) + H,(g)CH-CHglg), A,H=? 
fM CE, C-C, C=C, C-H * H-H 
ag q4A 347:3, 615-1, 414-2 

4351 kJ mol-!. 

(a) 

4. Answer the following questions (any one) : 
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() What is Aufbau principle? How is it 
used to calculate the energy of 
various subshells? 

5 

(ii) Mention the reasons for the extra 
stability of half-filled and fully filled 
orbitals. 

10 

2+4=6 

4 
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(b) 

(8 ) 

(i) What are free radicals? How are free 
radicals generated? 2+2=4 

(ii) Describe the structure and shape 
of alkyl free radicals. 

(iüi) Discuss the stability of free 

radicals. 

3 

3 
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