Ex/B.Sc/CHEM/H/12/IV/A/2018 (Old)
First B.Sc. ExaminATION, 2018
(2nd Semester, Old Syllabus)
CHEMISTRY ( HONOURS)
PapPer -1V

Time: Two hours Full Marks: 50

Use a separate answerscript for each group.

GROUP-A

1. Answeranyfour questions: 204

a
b)

State and explain Hess’s law of constant heat summation.

“The enthalpy of neutralisation of a strong acid by a weak
base or of aweak acid by astrong baseisaways much
less than that of a strong acid by a strong base’ —explain.

Calculate the entha py changefor thereaction,
H3(9) +C;H,4(9) — C,He(9).
Thebond energiesare: <, , = 103KCal mol™

€c.c= 145 KCa mol™, €. = 80 KCa mol™? &
€cpy=99KCal mol™
Giventhe standard molar entha py of formation at 298 K

for CO,(g) and H,O(1) are -394 kJ mol~* and —286 kJ
mol~2, respectively and the standard molar enthal py of
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combustion of CgHg(l) at 298 K is —3268 kJ mol™.
Cdl culate the standard enthal py of formation of liquid
benzene, CeHsg(l).

The standard molar enthalpy of formation of gaseous
ammonia is —46 kJ mol™ at 25°C. Using the heat
capacity datagiven below, calculate the standard molar
enthal py of formation of gaseousammoniaat 227°C

COm(Hz,0) = 29-0- (8- 4x107*K™)T (K mol™?)
Com(N2,9) =27-0+(5-9x10°K™H)T (K™ mol ™)

Co m(NH3,0) = 26-0+(3-26x10 2K )T (K™ mol™)

2. Answer anythreequestions: 303

a

b)

Show that five-fold rotational axisof symmetry isabsent
incrystds.

Prove, A =2d,,,Sin6, where the terms bear usual
sgnificance.

Computethelimitingratio of radiusof cationand anionin
triangular arrangement of anionic crystd.

Thefirst order reflection from (200) planesof NaCl using
X-rays of wavelength 58 pm occurs at an angle of 5.9°.
Calculate (i) edgelength of theunit cll (ii) density of solid
NaCl. Given molar massof NaCl =58.443 gm.

b)
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GROUP-C

CdculatethepH of 100 mL 0.1 (N) acetic acid solution
when (i) 00 mL, (i) 99 mL, (iii) 200 mL and (iv) 101 mL
of 0.1(N) KOH isaddedtoit. [ Given: k,=1.80107)

6

Second acid dissociation constant of apolyfunctiona acid
issmaller than its first acid dissociation constant— Explain.
2

What do you mean by buffer solution ? Derive
Henderson-Hassal bal ch equation for the determination of
pH of abuffer solution. 3

pH of a very dilute acid (strong) solution is less than 7 —
Explan. 1

Discuss about the relationship between hydroniumion
concentration and sulfideion concentration and also the
role of hydronium ion concentration in separation of
Group Il and Group 111B metal ionsof qualitative group
andyss. 4

Given: Ky of H,S=9.600 1078
K, of H,S=1.300 10
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€) What do you mean by E1cB mechanism for limination
reactions ? Explain by taking asuitable example where
thismechanism operates.

Attempt anythreeof thefollowing questions: 303

a) How wouldyou carry out the conversion of 1-butyneto
2-butyneandvice-versa?

b) With appropriate mechanism show the outcome of the
following reactions.

i) Me,C—CH,OH ",

c) Predict the productsof thefollowing reactionsand give
plausible mechanismin each case-

) MeC-CH=CH, PhSNa
(|:| EtOH

Ogin presence

gieec

d) Predict theproduct of thefollowing reactionsand give

i) E-CH4CH=CH-CH;

plausible mechanismin each case.

. i) CSp/NaOH
iii) A, 200°C

.. ©)
i) meso— CHDBr— CHDBr——»
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GROUP-B
3. Attemptanyfour of thefollowing questions: 204

a) i) WiritethelUPAC namesof thefollowing compounds.

A) CH,-CH, ~CH—CH—CH,—CH, ~CH, —~CH, ~CH-CH,
CH; CH, CH,

B) CH,=CH-C=C-CH,

ii) Writethestructuresof the products of thefollowing
reactions (mechanism not required)

A) CH,=CH-C=CH, —Na/haRHs

CH,
M e\ socl
2
) C-OH Pyridine

Ph\\\y“'

H
b) Writethemechanism of acid-catalyzed polymerization of
isobutene.

¢) How wouldyou carry out thefollowing transformation ?
Give mechanism (s) of the reaction step(s)

d) Predict theproduct(s) of thefollowing reaction and give
appropriate mechanism.

hv R
Me,CH +SO,Cl, (PhCO0) 5 (trace)
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