Total No. of Printed Pages—15
2 SEM TDC CHM M 1 (N/O)

2020

CHEMISTRY
( Major )

Course : 201

( Physical, Inorganic, Organic )

( New Course )

Full Marks : 80
Pass Marks : 24

Time : 3 hours
The figures in the margin indicate full marks for the questions

Write the answers to the separate Sections in separate books

SECTION—I

( Physical Chemistry )
( Marks : 26 )

1. Choose the correct answer from the following : 1x3=3

(@) Heat of neutralization of NaOH and HCI is -57:4¢ kJ mol~!. The heat of

A BRI ; =11
ionization of water in kJ mol " is

(i) -57-46
(i) +57-46
(i) —-114-92
(iv) 114-92

20P/804 [ P.T.O.



(b) Intensive property of a system is
() internal energy
(ii) enthalpy
(i) viscosity

(iv) frce energy

(¢) The best indicator for titrating HCI with NH,OH is
(i) litmus
(i) phenolphthalein
(i) methyl orange

(iv) phenol red

UNIT—I

Answer any two questions from the following : 6x2=12

2. (a) Differentiate between extensive property and intensive property with one
cxample of each. 2

(b) How are the pressure and volume related to each other during the
adiabatic expansion of an ideal gas? Deduce the relation. 4

3. (a) What is Joule-Thomson coefficient? Show that Joule-Thomson coefficient
is zero for an ideal gas. 1+3=4

(b) State and explain Hess’ law of constant heat summation. 2

4. Calculate the work done when an ideal gas expands—
(a) isothermally and reversibly from volume V; to V,;

(b) isothermally and irreversibly from volume V; to Vs.

From these, show that the work done in a reversible process is greater than
that in an irreversible Process. 2+2+2=6
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UNIT—II

Answer any two questions from the following : Slax2=11

5. (a) What is a buffer solution? What are the different types of buffer solution?
Give one example of each type of buffer solutions. Deduce Henderson
equation for acidic buffer solution. What is buffer capacity? 3+1%+1=5%

(b) (i) Differentiate between solubility product and ionic product. Establish
the relationship between solubility and solubility product of cobalt
phosphate. 2+2=4
(i) Calculate the pH of 1:0x10™2 M NaOH solution. 1Y

(c) What is salt hydrolysis? Prove that the aqueous solution of a salt formed
by a strong acid and weak base is acidic in nature. 1%2+4=5"%

SECTION—II

( Inorganic Chemistry )

( Marks : 27 )

6. Choose the correct answer from the following : 1x3=3
(a) B, H, . g belongs to
(i) chloso
(i) nido
(i) arachno

(iv) hypo

(b) Zeolite ZSM-5 is used as catalyst in the manufacture of

(i) o-xylene
(i) p-xylene
(iij) toluene

(iv) m-xylene
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(¢) The metal oxide which cannot be reduced by carbon is

(i) ZnO
(i) PbO
(iti) F0203
(iv) Cr,0 3
UNIT—I
7. Answcer any three questions from the followiﬁg : 3x3=9

(a) Discuss the formation of B—H—B bridge bond in B,H, molecule. BH,

docs not exist but BF3 is a stable molecule. Explain. 2+1=3
(b) How is hydrazine prepared? Discuss its reducing property. 1+2=3
(c) What are zcolites? Write a note on the usg of zeolite as catalyst. 1+2=3
(d) Explain the structures of XeF, and XeFg. 1%+1%=3
(e) Give the structures of the following : 1x3=3

B30 ot RO, SHIEoO 7
8. Write short notes on any two of the following : Ox0=4
(@) Inorganic benzene
(b) Wade’s rule

(c) Buckminsterfullerene

UNIT—II

9. (a) Describe the chemical changes taking place during roasting of a

sulphide ore, / 9

() Name one metal that is refined by each of the following processes : Ysx4=2
(i) Vacuum-arC Process
(i) Electrolysis
(iij) van Arke] process

(iv) Zone refining
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(c) Describe the cxtraction of any one of the following :

() Chromium from chromite ore

(i) Nickel from pentlandite ore

(d) Give the preparation of any two of the following :
(i) Potassium permanganate
(i) Ammonium molybdate

(i) Vanadium pentoxide

SECTION—III
( Organic Chemistry )
( Marks : 27 )

10. Choose the correct answer ffom the following :
(a) The major alkene produced in the reaction
CHy;—CH—CH,—CH,
CH3L°1\|I—CQH5 OH — o
L
is
(i) CH3——CH=CH—CH3
(i) CH,=CH,
(i) CH,=CH—CH,—CH,
(iv) CH,=CH—CH=CH,

(b) The reagent used for the reaction

C{-Ia H
CHy;—C=C—CHjz; —> /C=C/
H s Gh,
is
(i) HgO
(i) H, + Lindlar cat.
(ii) - NaBH,

(iv) Na+NHj, ()

20r/804 5
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() The major product formed in the reaction

CH,
HNOg +H,80,
OCHj
is
CH,4 CHj
O,N
(i) (it)
O,N OCHj OCH,
CH, CH,
NO,
(it}) (iv)
OCH, OCH,
NO,
11. Answer any six questions of the following : ' 2x6=12

(@) Ozonolysis of an alkene gives propanone and ethanal. Identify the alkene.

(b) Complete the following reaction :

1) NaNH H

) 21l B ]
2) CHy;—Br Pd—BaSO,

CH,;—CH,—C=CH

(c) Arrange the following alkanes in increasing order of their boiling point :

() 2-Methylpentane
(i) 2,2-Dimethylpropane
(i) Heptane

(iv) 2,3-Dimethylbutane

(d) What will be the alkane formed when 2-bromopropane is reacted with

sodium in dry ether?

(e) How can yoy gistinguish between hex-1-yne and hex-2-yne?
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(/) How will you convert 2-bromopropane to bromopropane?
(g9 How will you synthesize 2-methylbutane by Corey-House synthesis?

(h) Write a short note on Chugaev reaction.

12. Answcer any two questions from the following : 3x2=6

(a) Draw the Newman conformation of chair and boat form of cyclohexane.
Which conformer is more stable and why?

(b) Discuss Bacyer-Strain theory. What are its limitations?

(c) Discuss the conformation analysis of butane.

13. Answer any two questions from the following : 3x2=6

(a) Apply Huckel’s theory to predict aromatic behaviour of the following :
@ [\
+

(b) Complete the following reaction and write the mechanism :

AlICl,
+ CgHsCOCl ——> »

(c) Complete the following reaction :

Br
Na Cl1
+ CH3CHy,Br —————— 5 4 2 s B
Ety0 (dry) hv

KOH (ale) o
_— 2
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( Old Course )

Full Marks : 80
Pass Marks : 32

Time : 3 hours

The figures in the margin indicate full marks for the questions

Write the answers to the separate Sections in separate books

SECTION—I

( Physical Chemistry )

( Marks : 26 )

1. Choose the correct answer from the following : 1x3=3

(a) Heat of neutralization of NaOH and HCI is -57-46 kJ mol *. The heat of

TR : 5 =35
ionization of water in kJ mol " is

(i) -57-46
(ii) +57-46
(i) -114-92
(iv) 11492
(b) The bond cnergies of N=N, H—H and N—H bonds are 945 kJ mol 1,
436 kJ mol~! 4nd 391 kJ mol ! respectively. The enthalpy of the reaction
N, (@) +3H,(g) =2NH3(g) is
() 93 kJ
M) 102 kJ
(i) 80 kJ

(iv) 105 kJ
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(c) For the reaction
CaCO4(s) = CaO(s) +CO,(g)

the correct statement is
(i AH=AE

(i) AH>AE

(i) AH<AE

(i) AH=LAE

UNIT—I

 Answer any two questions from the following : 6x2=12

2. (a) Diffcrentiate between extensive property and intensive property with one
cxample of each. o

(p) How are the pressure and volume related to €ach other during the
adiabatic expansion of an ideal gas? Deduce the relation. 4

3. (a) What is Joule-Thomson coefficient? Show that Joule-Thomson coefficient
is zero for an ideal gas. 1+3=4

(b) State and explain Hess’ law of constant heat symmation. -

4. Calculate the work done when an ideal gas expands—
(a) isothermally and reversibly from volume 14 to-VQ;

(b) isothermally and irreversibly from volume V; to Vo-

From these, show that the work done in a reversible process is greater than
that in an irreversible process. 2+2+2=6
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UNIT—II
Answer any two questions from the following : Slex2=11

5. f{a) Deduce an expression for entropy changes associated with the changes in
volume and temperature of an ideal gas. 4

(b) Write the SI unit of entropy. Mention two factors upon which entropy
depends. Yat1=1Ya

6. (a) Deduce an expression showing the variation of Helmholtz free energy with
volume at constant temperature for an ideal gas. 2%

(b) Write the physical significance of Gibbs’ free energy. 1

(c) For the reaction CO(g)+-é—02G)—>C02(g), the standard entropy change

is —0-094 kJ mol~* K~! and standard enthalpy change is 2854 kJ mo]~1

at 300 K. State whether the reaction is spontaneous or not at this

temperature. 2

7. (a) State and explain Nernst heat theorem. )

(b) Explain how the third law of thermodynamics can be used for the
evaluation of absolute entropy of a substance. 3,/'
2

SECTION—II
( Inorganic Chemistry )

( Marks : 27 )

8. Choose the correct answer from the following : e 8
(a) Hybridization jnvolved in the formation of XeOF, molecule is sp3d2, The
shape of the molecule is :
(i) octahedral
(i) trigonal pipyramidal
(iii) pentagonal bipyramidal
(iv) square 1:5,vr.€:lrflida1

10
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(b) B;oC,H;, is isostructural and isoelectronic with

(c)

() B HT,
(i) ByoHZ;
(iti) BioH;3

(i) BjoHT,

van Arkel method of purification of metals involves converting the
mctal to a

(i) volatile stable compound

. (i) volatile unstable compound

(iii) non-volatile stable compound

(iv) None of the above

UNIT—I
9. Answer any three questions from the following : 3x3=9
(a) What are closo-, nido- and arachno-boranes? Give one example of each. 3
(b)) What are silicones? How can they be prepared? 3
(c) Discuss the structures of XeF, and XeF,. 1%+1%=3
(d) NH,OH can behave both as oxidizing agent and as reducing agent.
Illustrate by giving two examples. 3
(e) Describe the preparation and structure of tetrgsulphur tetranitride. 3
10. Discuss the structures and bondings of any two of the following : 2x2=4
(a) Borazine
(b) P4010
(c) [NPClyla
20P/804 11 [P.T.O.



UNIT—II

11. How will you obtain any two of the foHoWing?
(a) Manganese from pyrolusite
(b) Chromium trioxide from chromite

(c) Nickel from bessemerized matte
12. Write a note on van Arkel process for purification of metals.

13. What is hydrometallurgy? Explain with the help of a suitable example:
Or

Complete any three of the following reactions :

; d
{I) [NH4)2MOO4 _EE%EE_) ?

(i) NayCrO4+ H,SO, — > 7

(iii). CoCl, + NaNO, + CH3COOH ——> ?

(iv) V,0g5+HCl—> ?

SECTION—III
( Organic Chemistry )

( Marks : 27 )

14. Choose the correct gnswer from the following :

1x3=3
(a) Which of the following compounds will produce white p.p.t. with
ammoniacal AgNO3?

() CH4CH,c=CH

(it) Ci-lacHch*CHs
(i) CH,—C=c—CHs
(i) CH,=cH—CHy—CHa
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(b) The major chloroalkane produced in the reaction
I
CH3z;—CH—CH,—CHj + Cl,

Al >
is

(i) 1-chloro-2-methylbutane

(i) 2-chloro-2-methylbutane

(iii) 2-chloro-3-methylbutane

(iv) 1-chloro-3-methylbutane

(¢ The compound which will be most reactive towards electrophilic

substitution reaction is

CH,4 CHO
(i) (ii)
OH
C(CHj3)3
(i) (iv) @
15. Answer any Six questions from the following : 2x6=12

(a) How will you distinguish between hex-1-yne and hex-3-yne?

(b) What will be the products of the following reaction?
Oy 2
2) Zn-H,0 ?

(c) How will you prepare 2-methylbutane by Corey-House synthesis?

(d) What is syn-climination? Give example.

Explain the following mechanism :

(e)

Peroxi :
CH,;—CH=CH, + HBr ——oXide _ CHs—CH,—CH,—Br

20P/804 13 [ P.T.O.



() Complete the following reaction and write the mechanism :

CH,—C=CH + H,S0, (dil) +He804 Lo

(g) How will you convert but-1-ene to but-1-yne?

(h) Write appropriate reagent for the following conversions :

jan

A = 4OH
A
:YOH

Mlan anun

RIOH

l.o
O
O

]

16. Answer any two questions from the following : 3
x2=6

(a) Draw Newman projection of chair and boat conformer of cyclohexan
Which conformer is more stable and why? =

{b} DiSCUSS thc COnforrnatiOI‘l analySiS Of butane.
() How can you prepa'® a suitable cycloalkane from a diester? Give react;
10n.

17. Answer any two questionS from the following :
3x2=6

(a) Complete the folloWin8 reaction and write down the mechanism -
H+
@ + CHy—CH=CH, ——> ?

1
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(b) Apply Hiickel rule to determine the aromatic property of any two of the

following :

(c) Complete the following reaction :

CH3CH,Br b Cl, KOH (alc) 7
7&
AlBr, e

* k k
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20p—2500/804 2 SEM TDC CHM M 1 (N/O)



