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Group-A
(Multiple Choice Type Question) 1x15=15
1. Choose the carrect alternative from the following :

() The movement of particle in 1-D box is represented by

a)X<0 b) X > 100
c)0<X<L d) X>L
(i) Intramolecular H-bonding is possible in.....
a) Phenol b) o-nitro phenol
¢) p-nitro phenol d) m-nitro phenol
(iii) Select the substance that shows maximum van der Waal force of attraction from the following.
a) PH3 b) ASH3
c) SbH; d) BiH;
(iv) Estimate 10mg/lit in ppm.
a) 10 ppm b) 100 ppm
c) 1 ppm d) 1000 ppm

(v) The following pair of molecules can be illustrated as

e o Mgl T

a) Chain isomers b) Position isomers

c) Conformational isomers d) Geometrical isomers
(vi) What is the nature of AH for endothermic reaction?

a)AH>0 b) AH<0
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C) AH=0 Siragal, Xolkata <7 ir}.’}j’(j; d) AH=1
(vii) Predict the number of nodal planes present in the highest energy n-molecular orbital of benzene.

a) 0 b) 1
6)12 d) 3
(viii) In an isochoric process, 500 Cal heat is absorbed. Calculate the internal energy change(AU) for the
process.
a) 1000 Cal b) 250-Cal
c) 700 Cal d) 500 Cal
(iX) Determine the number of unpaired electrons present in [Co(H«20)6]3+.s
a) 0 b) 1
c)ie A d) 3 :
(x) Identify the compound that is most effective 1§1 nucleophilic addition reactions.
c) PhCHO d) HCHO
(xi) Identify the correct value of compressibility factor for an ideal gas.
a) 0 b) oo
c1 d) -1
(xii) The color observed at the end point of complexometric titration of water by EDTA is
a) white b) blue
c) red d) yellow

(xiii) What is the solution to the Schrodinger equation for a particle lying outside the boundaries of a
confined one — dimensional box?

a) y=0 b) ¥= 0

c) P= - d) =1
(xiv) Predict the condition at which a real gas behave as an ideal gas.

a) high pressure b) low pressure

c) medium pressure d) all pressure range
(xv) Predict the number of unpaired electrons present in the HOMO of an oxygen molecule.

a) 0 b) 1

c) 2 d) 3

Group-B
(Short Answer Type Questions) 3 x5=15

2. Represent the following molecule in eclipsed and staggered form in the Newmann (3)
projection formulae.

COOH

3. Define the hardness of water and state its unit. Name two salts that cause hardness in ~ (3)
water.

Page 2 of 4



4. A system of an ideal gas absorbs 12.5 kJ of heat (Q). Calculate the workdone (W) and (3)
internal energy change (AU) in the following processes using the first law of
thermodynamics: (i) isothermal process and (ii) isochoric process.

5. When silicon is doped with gallium, which type of semiconductor do you expect? (3)
Explain your answer.

6. Analyze the products of the following reactions: : ‘ (3)

anhydrous

CHz Aciz
@ +CH3/KCI ? LIBRARY
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0 anhydrous

AICI3
| + CH;;/\AQ >

OR
Analyze the product when the below compound is treated with OH". (3)
Group-C
(Long Answer Type Questions) 5x 6=30
7. Describe the reasons behind the following facts. (5)

(i) Water expands on freezing.

(i) Ethanol has a higher boiling point than dimethy] ether.

8. Represent the structure of all the possible optical isomers of each of the following (5)
complexes:

i) [Cr(C,04)5]*~
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10.

il 1

a2

ii) [PtCl,(en),]

Illustrate the two enantiomers of 2-phenyl-2-chloropropanoic acid through Fisher (5)
projection formulae and convert them in the Flying wedge projection formula.

a. Explain the order of reactivity of the following sets of compounds as indicated: (5)
i) H3C-Br, CH;CH,-Br, (EIH3)2CH-Br, (CH3);C-Br (Sn2 Reactivity)
ii) (CH3)3C-F, (CH3)3C-Cl, (CH3)3C-Br, (CH3);C-I (E2 Reactivity)

b. Show the major product formation with mechanism when 1-bromobutane is treated
with sodium iodide.

Predict the products with a proper mechanism. (5)
. i) O3
i) Zn/H,O
“The adiabatic curve is steeper than the isothermal curve.” — Justify. (5)
OR

Justify that, “AA and AG for an ideal gas in an isothermal process are equal.” Where (5)
'G' is Gibb's free energy and 'A' is Helmoltz free energy.
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