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

() The wave function of a particle lie in which region of a 1-D box? (L = Length of

the box)
a) x>0 b) X <0
c)0<X<L dX>L

(i) Ppredict the number of unpaired electrons present in [Co(H20)5]3+.
a) 0 b) 1
c) 2 d) 3

(iii) The compounds cyclopropene, cyclopentadienyl cation and cyclohexatriene
respectively are

a) aromatic, non-aromatic, anti-aromatic. b) anti- aromatic, aromatic, non-aromatic.

c) non-aromatic, anti-aromatic, aromatic d) non-aromatic, aromatic, anti-aromatic.
(iv) Conversion of benzene to phenol will give rise to which type of shifting of

absorption maxima?

a) Bathochromic shift b) Hypsochromic shift
c) Hypohromic shift d) Hyperchromic shift
(v) Deviation of a real gas from its ideal behavior can be visualized by the term of
a) Volume factor b) Pressure factor
c¢) Temperature factor d) Compressibility factor
(vi) The unit of van der Waal constant ‘b’ is
a) mol/lit b) lit/mol
) mol/lit? d) lit/mol?
(vii) The value of the potential energy of a particle ina 1-D box is.............o
a) Maximum b) Minimum
c) Zero d) Infinity
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(viii) Select the number of nodes present in the 6th encrgy level of a particle ina 1-D

box.
a) 0 b) 4
c) S
(ix) The range of IR spectra varies from.........c.ccccoenine
a) 400-4000 m"! b) 400-4000 cm™!
c) 400-4000 Hz d) 400-4000 cm

(x) 1£127°C is the temperature of the cold reservoir and that of hot reservoir is 227°C.
Calculate the efficiency of the heat engine working between these two IeServoirs.

2) 100% b) 60%
o) 30% d) 20%
(xi) The CFSE of the complex [Zn(NH3)6]2+ is:
a) 0 b) -0.4A,
0)-1.24, d) -0.84,

(xii) Predict the product of the following reaction.
H;C-CH=CH, + HBr —

a) HyCCH(Br)CHj; b) H3CCH2CHzBr
c¢) H;CCH=CHBr d) BrCH,CH=CH,
(xiii) Identify the true statement.

a) Al can reduce ZnO more readily than Mg b) Zn can reduce Cu,0 more readily than Al

d) Zn can reduce Cu,O more readily th
2 Mg can reduce ZnO more readily than Al ) 2 ¥R

Mg

(xiv) Which of the following compounds exhibit enantiomerism?

a) K3[FC(CN)6] b) K3[AI(C204)3]

¢) K,[Zn(OH)g4) d) K,[PdCly]
(xv) predict the solvent which is not used in 'H-NMR

a) DO b) CHCl;

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

2. Predict the change in internal energy for an isolated system at constant volume. (3)

3. cu?* ions are coloured and paramagnetic, but Zn?" ions are colourless and diamagnetic. (3)
Explain.

4. Define the following of a real gas. (3)
a. Critical pressure
b. Critical volume

¢. Critical temperature.

5. Represent the following molecule in the Newmann projection formulae. (3)
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6. With an explanation, summarize the chemical equations involved in the rusting of iron. (3)

OR
For the reaction M0 (s) = 2M (s) + %0, (g); AH = 30 kJ mol™! and AS = 0.07 kJ mol" (3)

1 -l . . .
K™ at 1 atm. Estimate up to which temperature, the reaction would not be

spontanecus?
A
Group-C
(Long Answer Type Questions) 5x6=30
7. Predict the products for the following reactions: (5)
1%
f"' ‘,'? iy
[ A~ wens D
22 en
3
HaC” ~cH™ CHy -1 1) AgoH o
| NaOH soln. 2)180° C Z3 + 724
NH,
0
Acetone + < N
HoN’ ﬂ, H; ZS

8 a. 1 mole of an ideal gas, at a temperature 100 K absorbs heat 4320 J. Evaluate the entropy change (5)
in the expansion process.

b. Calculate the entropy change when 2 g of hydrogen gas is mixed with 16 g of helium gas.

9. (5)
a. Write down the time-independent Schrodinger wave equation and clearly explain the significance of

each term involved in the equation.

b. Define the significance of the term P2, where ¥ denotes the wave function.

10. a. Explain why Carnot cycle is a completely imaginary cycle. (5)
b. Write down the formula by which efficiency of a Carnot engine can be expressed.

c. Explain why the efficiency of a Carnot Engine can never be 100%.
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11. Predict the products formed in each step of the following reaction scheme. (5)

E
Red Hot MeCl/ AIC Mived Acid

12. a. Prove that for an ideal gas under isothermal condition AG = AA. Where, 'G' is Gibbs Free energy and (5)
'A'" is Helmholtz Free energy.

b. Determine the change in entropy when 2 moles of an ideal gas is compressed from 10 L to 1 L under
isothermal condition.

OR
Represent the cell in which the following reaction takes place: (5)

Mg(s) + 2Ag"(aq) — Mg?*(aq) + 2Ag(s).

Also, determine the cell potential of that cell.
Given that: E'\p” /Mg =237V, E®p g4 /ag = 0.80 V, [Ag+] = 0.02 M, and Mg2t 1=0.001M. -

*******#**************#*****************
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