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TDP (Honours) 1st Semester Exam., 2019

CHEMISTRY

( Honours )
FIRST PAPER
Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer eight questions, taking two from each Unit

Use separate answer-script for each Unit

UNIT—I
( General Chemistry )

1. (@) How does the old classical concept of
Bohr based on classical mechanics fail?

(b) Why is the energy of an electron in an
atom negative?

(c) State the hypothesis of de Broglie.
Calculate the de Broglie wavelength of

the following :
A rifle bullet (m=2x1072 kg)
moving with a speed of 300 m et
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L ;
rbitals like 1p, 2d and 3f
y quantum numbers.
' 2+2+(2+2)+2=10

(3)

UnrT—II
( Inorganic Chemistry )

4. (a) Balance the following equations by ion
electron method :

fi} Al + NaOH -i'Hzo 4 NaAl02 +H2
i) Cl, +NaOH —NaCl +NaOCL+H,0

(b) The values of
=015V andElzlzfl‘ =056V

Ecuﬂ'!- /Cll*
but in dil. aqueous solution of cust
oxidizes I to I,. Explain.

(c) Find the equilibrium constant for the
reaction
Fe2* +Ce** =Fe3* +Ce®*

[Given, E . pa =077V and

| Egese joe» = 161V]
(2x2)+3+3=10

molecules :
C1Fg) XeOF;; XeFgon 8 1
LTS (Bl 2o Gl Bl e
(b) Explain Bent’s rule. »
‘ pi Sy ri‘".

e




ISR

(4) | ‘ | (5)

(b) Compare the basicity of CHzNH,,
(CH;),NH and (CHj3)zN in aqueous
solution and gas phase. Explain it.

(c) Explain the following :

(i) Melting point of NaBr is less than
that of the NaCl.

(i) CaCly is soluble in water but CaF, (c) Explain the following observations :
i +3+(2%x2)=10 » ;
- it ) 2,4,6—t1initro-N,N—dimethylamlme is
. 40000 times stronger base than
6. (@) What is n-type semiconductor? Give one 2,4,6-trinitroaniline.
example.

(d) Draw the energy profile diagram of the

(b)) Draw the MO energy-level diagram for following Sy 1 reaction :

NO molecule and comment on the bond

order and magnetic properties of the HoeJI +(CH3)3CBr — (CH3)3 COH + Bre
molecule. . 3+3+2+2=10
(c) What is the effect of temperature on the .
conductivity of a semiconductor? 8. (@) Write the product(s) of the following
reaction with plausible mechanism :
(d) On the basis of MO theory, explain why Ph Ph
N, molecule is diamagnetic while O, is \ SOCl, \
paramagnetic. H\“‘\..‘C—OH A H\“,...j?.-—-Cl + SO, + HCL
Me Me
(e) Mention the effect of H-bonding on the
structureof ice. 2+312+2+1=10 () Which Sy2 reaction of each pair is
expected to take place at a faster rate
and why?

UNIT—III
( Organic Chemistry )

() CHaCH,CH,CH,Br+N5 — =% ,

CH3CH,CH,CH,N; +Br"

7. (@) Between p-dihydroxybenzene and CH.CH.CH..CH.Br+N°S __ CHCN
p-dicyanobenzene, which one have more SESEE A 2 o
dipole moment and why? CH3CH,CH,CH,N, + Br

20M/24 ( Continued ) 20M/24 ( Turn Over )
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() CHgl+NaOH—22 ;CH,OH +Nal
CH,l + CH;COONa —222

CH;COOCH; +Nal

(c) Define anti-elimination and syn-
elimination with example.

(d) Write the product(s) of the following
reactions :
() CH,CH,I+AgCN—2coholic ,

solution
(i) (C,Hg),Culi+C,H Br— e , 5

Pd-BaSO,

> 7

(i) CH3COCl+H,
| 3+(1%2)+2+(1x3)=10

9. (@) Write the product(s) and suggest a
plausible mechanism (any three) :

: 2 50% aq. NaOH
(@) > ?
HO

(i) CH3C=CCHj M e
2) Hy0
CH; CHs ’
(iii) cH —{:—cua =t 55

OH OH

: CF;COOOH

I

2 20M/24 ( Continued )

VL)

(b) Explain, why peroxide effect is observed
for HBr only.

(c) Identify the products A and B in the
following reaction :

Na, liq. NH3 oA
CH;—C=C—CH3—
Lindlar
catalyst i
(2x3)+2+2=10
UNIT—IV
( Physical Chemistry )

10. (a) Deduce Dalton’s law of partial pressure
from kinetic gas equation.

(b) Show that for a van der Waals’ gas, the
Boyle temperature Ty = a /Rb.

(c) Calculate the temperature at which the
average velocity of oxygen equals that of
hydrogen at 20K.

(d) State the principle of corresponding
states. Derive an expression
interconnecting P,, V, and T, for a
van der Waals’ gas. 2+3+2+3=10

20M /24 ( Turn Qver )
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11. (a)

(b)

(@)

12. (a)

(b)

(c)

e

(8)

Derive Born-Landé equation for the
lattice energy of an ionic solid.

What are colour centres? How do they
arise?

CsCl has a b.c.c. structure. How many

Cs' and Cl~ ions are there in the unit
cell?

A metallic element exists as a cubic
lattice. Each edge of the unit cell is
2:-88 A. The density of the metal is

720 gcm™. How many unit cells will
there be in 100 gm of the metal?
4+2Y+1+2%=10

Write the full form of BASIC. Write BASIC
expressions for the following :

ax? +bx+c
Convert the following decimal numbers
to binary :

(0.68795),,

Calculate the packing efficiency in b.c.c.
lattice.

What are operating systems? Why do we
need them? (1+2)+2+3+2=10

* ok ok
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TDP (Honours) 1st Semester Exam., 2018

CHEMISTRY

( Honours )

FIRST PAPER

Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer eight questions, taking two from each Unit :

Use separate answer-script for each Unit

- UNIT—I
( General Chemistry )

Answer any two questions

1. (a) Define electron affinity. What is the
difference between electron affinity and

electronegativity?

(b) Explain Pauli’s exclusion principle.

M9/18 ( Turn Over )
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(d)

(@)

(b)

(c)

M9/18

(2)

What is screening constant? How does
it affect the value of ionization potential
of an atom?

Calculate the effective nuclear charge
on the outermost electron of vanadium
(Z =23). (2+2)+1+(2+1)+2=10

Give two examples with their electronic
configurations where Aufbau principle
is violated in the stable electronic
configuration of atoms. Mention the
factors which cause such isolation.

Calculate the de Broglie wavelength of
6s electron of Hg moving with a speed
nearly 1th that of light (velocity of light

=3x108 m/s).

Explain why—

(i) the ionization potential of Li* is
greater than He, although these
are isoelectronic;

(i) chlorine has higher electron affinity
than that of fluorine.

(2+1)+3+(2+2)=10

8. (a) What is meant by inert pair effect?

Explain with a suitable example.

( Continued )

(b)

(c)

(b)

(c)

(d)

M9/18

- media.

( 3)

Draw radial probability distribution
curves for 3s, 3p and 3d orbitals and
state the following in each case

() Number of high probability region

(i Number of nodes

What is the principle of calculating
electronegativity on Pauling scale?
(2+1)+(1+1+1)+4=10

UNIT—II
( Inorganic Chemistry )
Answer any two questions
What is redox potential? Explain with
an example. | —%"

Calculate the equivalent weight of
K,Cr,0; in acidic, alkaline and neutrall
|1+
Name one suitable redox indicator
which is used in the titration of Fe *?ion

by K,Cr,0, indicating structures (both \
oxidized and reduced forms). [ _{,Q X \
Balance the following chemical reaction

by ion-electron method :

Zn +NaNO4 +NaOH — Na,ZnO, +
2+3+3+2=10

NH; +H,0
( Turn Over )



5. (a)

(b)

()

(@)

(b)

(©

(d)

M9/18

{ 2 )

What is lattice
mathematical expression.
factor does it depend?

energy? Write its
On what

14|+
Starting from M(s) and X, (g), construct
the Born-Haber cycle for formation of

MX(s) and mention the meaning of
terms used in it. g',‘(r

Using VSEPR theory, explain the shapes
of NF; and XeF,. Hf['

What is dipole moment? Between NH;,
and NF3, which one has higher dipole
moment? l ’{’ ‘ 3+3+2+2=10

What do you mean by the term n-n
interaction? s

The conductivity of Ge is enhanced after
adding trace amount of As to it. Why?

\‘-._')

On the basis of molecular orbital energy
diagram, find out the bond-order and J)H
compare the magnetic properties of O,, f L
02, 02 and 02_.

2

What is ‘hydrogen bond’? In which of l_j, "\’

the following compounds do you expect %

hydrogen bonding? -—%;ﬁ
Water; Methane; Acetic acid: /
ortho-nitrophenol 2+2+3+3=10

( Continued )

(b) -

(c)

(d)

M9/18

.+ of cyclohexene to

e e i |

( 5)

UNIT—III
( Organic Chemistry )

Answer any two questions

What is the difference between bond
polarity and bond polarizability?

Calculate the resonance energy of
benzene. [Given heat of hydrogenation
cyclohexane is
~119-7 kJ mole™! and that of benzene
to cyclohexane is —208-5 kJ mole™ ]

How can you account for the lower
strength of the O—H bond in liquid
alcohols than that in the vapour phase?

Dipole moment of N,N-dimethylaniline
is 161 D whereas that of 0,0’ N, N-
tetramethylaniline is only 094 D.
Explain.

What do you mean by activation energy
and transition state of a reaction?
2+2+2+2+2=10

Complete the following reactions :

(i) CoHsOH +NH; —A 5 »
Al;Og

(i) CH,=C=0 lacial AcOH 2

(iii) CH;CONHNH, —1NO2

W&
oY/

( Turn Over )



(6)

() How is acetic acid prepared from

(e

(d)

9. (@

(b)

(c)

(@)

M9/18

acetonitrile? Give mechanism.

What is the difference in the products
of Sy1 and Sy 2 reactions?

When are (CH3)5CCl and

@
(CH3)3 S(CH3), separately treated with

80% EtOH and 20% water at 653 °C ?
The ratio of Sy1 and E1 products of
both the reactions are almost same.
How can you account for this equality
despite of the different substrates?
3+3+2+2=10

Complete the following reaction and give
reason for your answer :
L]
(CH3),C(OHCH,0H——,

Complete the following reaction :

N SnClp, HCL _
(ii) HyO .

How can propane be prepared by
Corey-House synthesis?

Complete the following reaction :

CHs\ c—cy, ) BHg, THR
o .

CH; (#) H0y

L%
>?

What is the speciality of this reaction?
3+2+2+3=10

( Continued )

10. (g)

(b)

(c)
(d)

11. (g

(b)

(c)

M9/18

)

UNIT—IV
( Physical Chemistry )

Answer any two questions

What is meant by mean-free path? How
does it depend upon temperature and
pressure?

Depict Maxwell’s velocity distribution
curves at two temperatures 7; and
T5(T; > T)). Mention two salient features
of it.

What is Boyle temperature?

Calculate the root-mean-square velocity
of nitrogen molecules at 27 °C.
3+3+2+2=10

What do you mean by the terms
‘space lattice’ and ‘unit cell’ of a crystal?

X-ray diffraction pattern of NaCl and
KCl are different, although they have
similar structures. Explain.

What do you mean by plane of
symmetry? Find the number of C,
and C3 axes of symmetry in a simple
cube.

( Turn Over )
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12.

(d)

(@)

(b)

()

(d)

( 8)

Evaluate the ratio of interplanar
distances among (100), (110) and (111)

planes of a simple cubic system.
3+2+2+3=10

What is CPU? Mention its important
functions. i
Explain the following :

() Source program and object
program i

(ii) System software and application
software

Find the value of x of the following :
() ([D6Cl);6 = (x)10
(@) 91)10 =(x),

Write the following expressions in
BASIC :

0 op,
L a—x
(i) ax® +bx+c 3+3+2+2=10
* % %

M9—620/18 S-1/CEMH/01/18
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CHEMISTRY
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FIRST PAPER

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer eight questions by taking two from each Unit

( Use seperate answer script for each Unit )

UNIT—I

( General Chemistry )
' Answer any two questions
1. (@) What is Schrodinger wave equation?

Explain the significance of the wave
function.

() What do you mean by dual character of
matter? Obtain de Broglie relation.

(c) Using de Broglie relation, show that the

angular momentum is quantised.
(2+2)+(2+1)+3=10

8M/25 ( Turn Over )
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(2) '

(3)
‘p"te'ntlai' Discuss the
i s
. ( Inorganic Chemistry )
------ -. If-betwem Pbl,; and . Answer any two questions

X _ 4. (a) Balance the following chemical reactions
ce between electron by ion-electron method :
negativity? 1 () Zn + NaNOj + NaOH —
(2+2)+(1+2)+3=10 Na,ZnO, + NHjz + H,0
(i) KMnO,4 + FeSO4 + HpSO4 o
K,SO, + MnSO,
+ F82(804)3 s H20
(b) Predict whether the following redox
reaction is feasible or not under standard
conditions :

Cu (s) + Zn*? (aq) - Cu?* (aq) + Zn (§)
=+0:-34V and
"B

Ec'u.’* /Cu

Zn? /Zn =-0-76V

(c) Write the difference between formal
potential and standard potential.

(d) What is electrochemiical series?
(2+2}*3+2r—!‘1=10

5. (@) Describe the geometries of the following
molecules using VSEPR theory :

ema: mﬁ

‘-‘.




R

(b) State with reason, which cation will have

()

6. (a)

()

8M/25

R

Lt )

greater po]anmng power in the following : &
i) Na* or Mg?*
@ cu?* or Ca?
(i) Pb2* or pb4+
Calculate the lattice energy of NaCl

crystal from the following data by use of
Born-Haber cycle :

Sublimation energy (S) = 108-7 kJ mol ™}

Dissociation energy for Cl, (D)
= 2259 kJ mol

Ionization energy for Na (g) ()
= 4895 kJ mol !

Electron affinity for Cl (g) (E)
=-351-4 kJ mol !

Heat of formation of NaCl (AH)
= - 4142 kJ mol ~
(2+2)+(1+1+1)+3 10

On the basis of MO theory, explain why—

i) N, molecule is diamagnetic while O,
is paramagnetic;

(i) bond energy of NO is 623 kJ /mol

whereas that of NO™ is 1049
kJ/mol.
What do you mean by p-type

semiconductor? Give one example.

( Continued ) 8M/

(d)

020

I

st
-_—

(5)

P

What is the effect of temperature on the
conductivity of a semiconductor?

Draw the MO energy level diagram for O

ion and comment on magnetic properties
of this ion. (1Ya+1%)+3+2+2=10

UNiT—III
( Organic Chemistry )

Answer any two questions

7. (a) What is the difference between resonance

and tautomerism? Write two types of
tautomerism.

(b) Which one of the following is more acidic

and why?

Hy Cl a _H
1

i I

COOH

(¢ Why HCN does not undergo addition
reaction to the carbonyl part of an ester?

(d) Explain that 3,5-dimethyl- 4-nitroaniline
is a stronger base than the

corresponding 2,6-dimethyl isomer.
(3+1)+3+1+2=10

25 ( Turn Over )
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8. fa) Complete the following reactions (any
three) :
fii CH30SO;cH, —NaOEt _ ,

Dil. H,SO,

(i) fC‘2H5}20 under pressure &

KMnO,

(i) R3CNH, ?

(iv) Hot nichrome S
wire i

(b) Give an example of anti-elimination
reaction and show the mechanism
involved.

(c) What is nucleophile? Write a reaction of
nucleophilic addition.

9. (@) Write the products of the following
reactions with mechanism : ‘

v — 1) PhCOOAg (2 eqv.)
(i) /_\C >7?
CH; CHj I; (1 eqv.)
2) Alkaline hydrolysis

(i) RR’C=0 + (Me,CHO);a1 —M22CHOH _ |

(2x3)+2+2=10

i) CHycocl —2/PdC .
BaSO,

8M/25 i ( Continued )

JEL)

(b) Write the product(s) of the following
reaction :

CHQ":CH—CH:CHQ + C12

Cl Cl
(3%3)+1=10
UNIT—IV
( Physical Chemistry )

Answer any two questions

10. (a) What are the significances of van der
Waals’ constants a and b?

(b) Derive an equation, E = % RT from kinetic

theory of gases (the terms have their
usual meanings).
(c) State the law of corresponding state.

(d) van der Waals’ constants for gases A, B
and C are as follows :

Gas a (atm lit? / m01e2] b (lit/mole)
A 4-0 0-027
B 120 0-030
Cc 6:0 0-032

Which gas has the (i) highest critical
temperature and (i) most ideal behaviour

at- STP? 3+2+2+3=10
8M/25 ( Tum Over )




11..(a)

12. (a)

(b)

(c)

(d)

( 8)

State the Hatiy’s law of rational indices.

Write a short note on n-type
semiconductor.

Mention the important consequences of
the Schottky and Frenkel defects.

Tungsten (W) has a b.c.c. lattice and
each lattice point is occupied by 1 atom.
Calculate the edge length of the cube.
(Given density of W =19-30 gm/cc and

atomic weight of W =183-9)
: 2+2+3+3=10

Draw the block diagram of a digital
computer.

Distinguish between the following :
() RAM and ROM
(i) Data and information

Write down the following expressions in
BASIC :
Gl T+ )R>

8n2I

(it) 1/bz -4ac

Evaluate the values of x of the following :
() (111011-101), = (x);q
(i) (10111000), =(x);¢ 3+3+2+2=10

Cokokok

8M—600/25 S-1/CEMH/01/17
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CHEMISTRY
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FIRST PAPER

Full Marks : 80
Time : 3 hours

The figures in the margin indicate full marks
for the questions

UNIT—I

( General Chemistry )

Answer any two questions

1. (a) State the significance of Pauli’s exclusion
principle.

(b) Why is electron gain enthalpy of chlorine
greater than that of fluorine?

(c) Explain the physical significance of y
' and y2.

(d) What characteristics of‘ orbitals are

determined by the values of quantum
number n and [ ?

(e) Write a short note on screening effect of

=

e

‘ orbitals. 2+2+2+2+2=10
M7/25 ( Turn Over )




2. (a)

(b)

(©

3. (a)

(b)

(c

M7/25

(2)

What are determinate and indeterminate
errors? Explain with suitable examples.

State T-test and F-test. For which
purpose these tests are applied in
analysis of analytical data?

What do you understand by the term
‘significant figures”? List the proper
number of. significant figure in the
following data : :

0-312, 80-7, 900-0, 0-0570 3+4+3=10

What is meant by diagonal relationship?
Explain with suitable example.

Define Pauling’s scale of electro-
negativity. How is it related to Mulliken

scale of electronegativity?

Discuss the variation in atomic, ionic
radii and ionization potential of elements
in a group and period of the periodic
table. 3+3+4=10

( Continued )

e N A L s LT LTI R ATl AR gl 1, B R DR L TR AL T i D TR

4. (a)

{3¥)

UNIT—II
( Inorganic Chemistry )

Answer any two questions

What is redox potential? Explain with an
example.
(b) Complete and balance the following

redox reaction by ion-electron method :

Mn*? +H* +BiO3 — ?

(¢) Calculate the equilibrium constant for

E

2+2+3+3=10
S. (@) What is formal charge? How would you
calculate the formal charge of O
molecule? :
M7/25

the reaction

Ce®* +Fe?* = Ce3* +Fe3* at25°C

Given :
L-]

Cettjcer =1-44voltand Ep a0 a0 =0-77 volt

(d) Which indicator will you use in the
titration of Fe?* with KoCryO; solution
in dilut-e HyS0,4 medium? Why is H3PO,
added into the solution being titrated?

+ ( Turn Over )
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(b Explain the following using Fajans’ rule :
i) Melting point of NaBr is less than
that of the NaCl
(i) AICl; is more covalent in nature
than NaCl.

f O, molecule is paramagnetic but Np
molecule is diamagnetic in nature.

Explain. .
(d) Apply VSEPR theory to predict the
geometry of XeOF,. 216+2Y,+2Y2+272=10

6. (@) What is n-type semiconductor? Give one
example.

() What do you mean by the term 7-m
interaction?

(c) Draw the MO energy-level diagram for
NO molecule and comment on the bond
order and magnetic properties of the
molecule.

(d) How is stability of a molecule governed
by H-bonding? Explain with a suitable
example. 2+2+3+3=10

( Continued )

(5)

Unirr—IIl
( Organic Chemistry )

Answer any two questions

7. () What is resonance energy? Heat of
hydrogenation of benzene and
cyclohexene are 49-8 kcal mol™! and
286 kcal mol~' respectively. Estimate
the resonance energy of benzene from
these data.

(b)) Arrange the following compounds in
order of their increasing acid strength
and justify your answer :

COOH COOH COOH COOH

5&EE

(c) Draw an energy profile diagram of a
two-stepped exothermic reaction of
which first one is endothermic. Indicate
the T.S., intermediate and activation
energies in the diagram.

(d) Write the major product(s) in the
following reaction with mechanism :

© &
e o
1 eqv 25 °C
3+2%+2%+2=10

M7/25 ( Turm Qver )



(6)

8' (a) Write th_e produCt
reaction :

(s) of the following

1) I, CH3COOAg

AcOH, H,0
2) Alkaline hydrolysis

=

OH OH

HB
_.___}?

(i) Me(CH,)sNH,cf® 1) Uretropine
2) AcOH i

(b) Gi}re an  example of Baeyer-Villiger
oxidation.

(3x3)+1=10

9. (@) Write the mechanism of the

: following
reaction :

n R'C
RCH=CH, + HBr K022 RCH,CH,Br

(b) Identify [A] and [B] :

Br

—”

Q/C & (4] = Br
——-_._)

(8 i
—_——3

(c) “{h’at are a- and B-eliminations? Explain
with suitable examples.

M7/25 e

(d)

10. (a)

(b)

(c)

(d)

(e)

11. (a)
(b)

()

M7/25

Bl

In the mechanism of Cannizzaro
reaction, the hydride ion is directly
transferred from one molecule of
aldehyde to other. Justify the statement.
2+2+3+3=10

UNIT—IV
( Physical Chemistry )

i

Answer any two questions

Write the effect of temperature on
Maxwell’s distribution of velocities.

What is the significance of van der Waals’
constants a and b?

An ideal gas can never be liquified.
Justify.

Deduce Dalton’s law of partial pressure
from kinetic gas equation.

Calculate the temperature at which
hydrogen molecules will have an average
speed of 176400 cm s%, 2+2+2+2+2=10

Derive Bragg's equation.

What is the coordination number in HCP
and CCP?

Write a short note on
semiconductor.

p-type

( Turn Quer )






TDP/BSH1/CEMH/14

TDP (Honours) 1st Semester Exam., 2014

CHEMISTRY
( Honours )

\ FIRST PAPER
t Full Marks : 80

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Answer eight questions, taking two from each Unit

UNIT—I
( General Chemistry )

1. (@) Write down the limitations of Bohr’s
atomic model.

(b) Show that the Bohr’s assumption of the
angular momentum of electron being an
integral multiple of h/2n can be
interpreted with the help of de Broglie
equation.

(c) Out of the following configurations,
which will be more stable one?

(i) (n-1)d*ns?

ustify from viewpoint of energy.

L

38¢ L e ( Turn Over )
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i Calculate

I'n\"nl\.-[ug the ener, BY

" =6 -
H-atom. Gijven i ;_
h=6‘63x]0‘34 J_S ‘—1

Define ionization

(®)

(d)

in

09737 Cm"l

2+3+2 +3 . — I 0

Mt potential. What is jts

2+3+3+2=10

What do
Yo
(b ¥ mean by significant figur
) What i es?
‘pmion'i::nzt:f by ‘accuracy’
Ytical measul'eme::g

Principle of .

and s
tate the cri test and t-test

ia for rejection af date

(3)

unit—Il
{ Inorganic Chemistry )

4. (a) Balance the following chemical reactions
by ion-electron method :

(ij Al+NaNOj +NaOH —
NH, + NaAlO;

KzSOq +Mn504 +F62§O4}3 “'H20

(b) Solutions containing Cupric ijons readily
oxidize potassium iodide to iodine though
E,a ©f cu?* /Cu” system (0-15V) is
lower than that of the 1,/21° system
(+0:54 V). Explain.
(c) Name one suitable redox indicator which
s used in the titration of Fe2* ion by
K,Cry,07 indicating structures (both

oxidised and reduced form).
(2+2)+3+(1+1+1)=10

5. (a) Derive the shapes of the following
molecules using VSEPR theory :

H30+ ,, PCla. Xer. ClFa

(b) Briefly explain Bent's rule with a suitable
example.

(c) Discuss the importance of H-beonding in
sustaining life. {1!4]+4+2=10

M15—490/384 ( Turn Quer)
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6. /a) Draw the molecular orbital diagram of
NO molecule.

(b) Explain why the ionization encrgy of N,
molecule is higher than that of N-atom,
but the ionization energy of O, molecule
is lower than that of O-atom.

fg Why is the conductivity of Ge is

enhanced after adding trace amount of
As to it? 4+4+2=10

UNIT—III
( Organic Chemistry )

7. {a) What do you mean by tautomerism?
Write down the differences between

resonance and tautomerism.

(b) Arrange the following with increasing
order of dipole moment :

o-dichlorobenzene, m-dichlorobenzene
and p-dichlorobenzene

(c) Benzyl carbonium ion is more stable

(d) What is a-elimination? Give one exam
T ple
of such elimination. 34243+2=10

M15—490/384 O iind |

8. (a) On reductive ozonolysis, an unsaturat

(S)

ed

hydrocarbon gave (Al Write the
structural formula of hydrocarbon

(A) » HOMH,C) OH

(b) Outline the synthesis of 1-methyl
cyclohexane using cyclohexyl iodide as

starting material.

(c) The relative rates of solvolysis of the
following three tertiary halides 80%
ethanol at 25 °C are as follows :

Explain the observations.

(d) Carry out the following conversion :

H=CH, H,—CH,0H
—

3+2+3+2=10

9. (a) Predict the products of the following
reactions and give mechanisms (any

three) :
® %N—@—Cuo CHINGHROLAL -
(CHy),CHOH
M15—490/384 ( Turn Over )
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(6) | (%)
H,Cl (b) State law of corresponding states. What
is the effect of temperature on viscosity of
2 (CHa)eN4
(i) L > P gases?
75-82% : |
0 ' (c) The mean free path of N, at 0°C and |
S ' 1 atm pressure is 10~° cm. Calculate the
collision diameter of Np. What will be the
+ value of mean free path at 2 pressure
(it)) Cer?— —Cele—l o 0-01 atm? (2+1)+(2+2)+3=10
OH H
Cl s
11. (@) What are unit cell and radius ratios?
) _ Discuss the structure of NaCl with
(iv Ot > roper diagram.
Ll DCM, aq. NaHCO, ? . prop gr
; (p) What are Weiss and Miller indices?
M -
¥ (c) Potassium crystallizes with a body-
(v) Li centred cubic lattice and has a density of
liq. NHg, ETOH ~ © , | 0-856 gem 2. Calculate the length of the
() What is Li . unit cell and the distance between (110)
) at is Lindlar catalyst? Mention its use. | planes. (2+3)+2+3=10
(3x3)+1=10
UNIT—IV - 12. (@) What do you mean by (i) input-output
devices, (i) hardware-software and
( Physical Chemistry ) (iii) operating system of a computer?

10. (a) Depict Maxwell’s (b) Convert the following :

speed distribution

:::;v;: [;: :-;;] ;ndig;mntl temtieramres 7 ' () (1000100), to decimal
i) explain their natur . i) (@43);o to bi

by analysing Maxwell’s equation. 3 i i

M15—490/384
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Jor the questions |

Write the answers to each Group in a separate book

GROUP—A
( Organic Chemistry )
( Marks : 50 )

Answer Question No. 1 which is compulsory and
other three, taking one from each Unit

1. Answer any five of the following : j 1x5=5

(@) Boiling point of ethanol is higher than
dimethyl ether though their molecular
weight is same. Why?

M15—230/682 ( Turn Over )
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(4) " .

(&)

(e) Arrange the following amines in

ascending order of theijr (d) 1,2-Dichloroethane has a very little dipole

reasoning : basicity with morment whelieas ehtane- l,2-dioi: has
= M considerable dipole moment. Explain.
1]
SN Me\N/ Me Me\N/ e

M

v (¢) What are elimination reactions? Write
Me Me examples of o- and B-eliminations.
3+3+3+3+3=15
Me

Me UNIT—II

3+3+3+3+3=15

4. (@) Explain plane of symmetry and centre of

symmetry with suitable examples.
3. (@ Comment on the stabilj

t.y, Of thl f s . " - -
e etions - e following (b) Eﬁ:ﬁ I:l‘lgsc-her projection formulae for the
cHy o CHE . () (2R, 39)-2,3-dihydroxybutane
(i) (4S, 3R)-4-chloro-3-hydroxy penta-
noic acid ‘

NO (c) Explain the term ‘racemization’ with
2 = dthiez suitable example.

(b) Arrange/ the followin

e _ g compounds in (d) ;ailbel 1:;:‘1'1.3 foll.owmg compounds with R-or
ncreasing Sy 1 reactivity : notations :
Chlorocyclopentane, Chlorocyclo- e W ; CO?-H 2 —OX
propane, Chlorocyclobutane @ HO H @ p——o0
i i
’ : Ph OH
(c) Nitroalkanes boil - at . :

4 much high
te Gir
m:;f S fnan alkanes of comparable (e) State how you would differentiate
Sy weights. Explain, : between two enantiomers. 4+4+3+2+2=15
M15—230/682 )
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5. (a) Represent the meso-tartaric acid in uUnNiT—I11
la. What type of

Fischer projection formu _
oduct(s) of the following

Predict the Ppr

|
conformation does it represent? Can you 6. (a) ‘
represent this projection formula 1 reactions with explanation :
Newman and sawhorse projection
formula? Show ' _Brpied) .
! (i) in CCly

(b) Show that the enol' form of_ﬁ_er_hyi  Me <CMe3 O3

acetoacetate may exist as different (ii) ME>C=C - —————>men ?
PPhs

diastereomers. Indicate with reasons the
more stable of the diastereomers.

(i) : Bry (1 eq.) B

1 C=C— —_

(c) Delineate the structures of two different : Hp0
diastereomers having configurations :

" (2R, 3S) and (2R 3R) of ethyl 2-methyl- o
3-hydroxy-3-phenylpropanoate. How will (b) Ide;tlfo ) to (E)
C=CNa" H,SO

g L 2 ——®

you assign these diastereomers as
erythro- and threo-forms? HaO H,O-THF
Ha/
thdlar
(d) Which rule determines the product of ) CatE
the following asymmetric synthesis? ' (C)
Complete the reaction and designate (ij) CHyCH,CHO CH?-M_gl_, (D)
the main product with absolute | NH,CI (aq.) 1
configuration : . alc. Br
(F) T (E) :
" o AlHg = _H0
Ph &
/_?\ 5.0 (c) How can you differentiate 1-butyne and
_ 2-butyne chemically? :
4+3+4+4=15 - -
5 ‘%%230/ 682 ( Continued ) M15—230/682 ( Turn Over )
e ————————




(8)

fd) What is enolate? How can you generate
enolate of ethyl acetate?
(1%%3)+(1%6)+2+2%=15

"'E 7. (@) Mention the reagents required for the

followiqg reactions and predict the
mechanism (any three) :
o] o
P Il Il
) CHy—CCH,—C—OEt —>

0
Il Il
Ph—C—CH,—C—OEt

. 0
B o0
“CH,

(i) PhCHO —> Ph—x_-CO;Et

0 0
Jeidet
Me

(b) Define organometallic reagents. Why are
they sensitive towards water and air?

(c) “{hen either 1° or 2° amine is treated
mﬂl.FICHO and HCO,H under reflux
;:oondxtzon, - N-methylated product is

rmed  with evolution of CO, gas
Explain the role of HCO,H in this
reaction with mechanism. (3x3)+3+3=15

MlE—an,m T ¢
ntinued )

oy

GROUP—BE
( Inorganic Chemistry )
( Marks : 50)
Answer Question No. 8 which is compulsory and
other three, taking one from each Unit
8. Choose/Answer any five of the following
guestions : 1%x5=5
(a) Hybridization of Xe in XeF, is
(i) spd
(i) sp3d?
(@ sp
(iv) sp?

(b) Which of the following statements is true?

(i) The gap between valence band and
forbidden band is large for
insulators.

(i) The gap between valence band and
forbidden band is small for
insulators.

(i) There is no relation between valence
band and forbidden band for

insulators.

(iv) None of the above

M15—230/682 ( Turn Over )
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(c) LiCl is soluble i
; e in alcohol -
Insoluble. Explain. R &

d A
(d) :rl;te dowp the condition under which
ve functions are said to be normalized.

(e) The principal and azimuthal quantum
numbers of electron in 4 f orbitals are
(i) n=4,1=2
(i) n=4,1=4
(M) n=4,1=3
(iv) n=3,1=4

() Draw the struc
‘ ture s
3e-2e bond. of molecule having

(9) When NO* chan
added to ges to NO, the electron is

(i) -o-orbital
(ii) m-orbital
(i) o *-orbital '
(iv) m*-orbital

(h) Name the reagent used for detection of

+ “
K" ion in qualitative analysis.

M15—230/682

( Continued )

9. (@)

(b)

(©

10. (a)

(b)

()

(d)

M15—230/682

(11)

UNIT—I

Describe the phenomenon of Compton
effect indicating the evidence that it
supports the quantum theory of
radiation. Explain the term ‘quantization
of energy’.

State Pauli’s exclusion principle. Apply
the principle to predict the maximum
capacity of 3rd quantum shell for
accommodating electrons.

Show that Bohr’s postulate of quantized
angular momentum for an electron in a
circular orbit can be derived by the
application of de Broglie’s hypothesis.
[6+2]+3+4=15

Write the Schrodinger’s three-dimensional
wave equation for one-electron system
and explain the terms used in it.

Draw qualitatively the radial probability
distribution curves for 3s-, 3p- and
3d-orbitals.

Derive a mathematical expression for the
energy of an electron in the ground state
of hydrogen atom using Bohr’s postulates.

Discuss Sommerfeld model of atom. How
does it overcome the limitations of Bohr’s
atomic model? 3+3+4+5=15

( Turn Over )
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UNIT—II UniT—I1I iy

ix

< . » r . ; : .E
ol o Sta;.eltl:ae prl’llnmple Ff V?Eplf L‘t‘lgflry o?’i 13. (@) Name two important oTes of uranmum witn ;'1!*
A a.[zﬁs . HE ol i PP chemical formula. Write briefly about i _"’--
e S i the extraction of uranium from one of '.‘il'fl.'

! its important ore. Give the chemical Wi
(b)) Draw MO energy level diagram for NO reactions involved in different steps. Hit

and comment on its magnetic property.
How does magnetic property change for
the species NO* and NO™?

(b) Write the preparation  of sodium

cobaltinitrite. Give equations involved in

the process.
(¢) Define lattice energy. Mention the factors
that influence the magnitude of lattice () What do you mean by the term ‘22—;;31’*:‘_!.;
energy. 6+5+4=15 gold? What happens v_vhen gold 1
. dissolved in aqua regia? Give equauon.
(2+6)+3+4=15
: i : 14. (a) Name the principal ore of silver with

P :cibmc;is;isn banhd theory_ G useFl & composition. How is pure silver obtained

mrll:iuc:tucg;u:mianljlc.,rzil g ms%lators, S from this ore? Give a chemical test for
e silver ion with proper equation.

(b) Define dipole moment and mention the () Discuss the redox reactions of MnQO} ion

unit for its measurement. Gaseous HBr idi 1 :
‘ 2 dic, neutral and alkaline mediums
has dipole moment of 0-827D. Determine it;c;\;fta;euexampla
the percentage ionic character of the
tetracarbonyl prepared?

molecule if the bond distance between H (c) How is nickel
and Br atom is 1415 prm. What is the oxidation number of nickel

in the compound? 6+6+3=15

(c) Draw the MO energy level diagram for
CO molecule and comment on the bond
order and magnetic properties. 6+4+5=15 k"
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GROUP—A
( Organic Chemistry )
( Marks : 50 )

Answer Question No. 1 which is compulsory and
other three, taking one from each Unit

1. Answer any five of the following : 1x5=5

(a) Birch reduction of RC =C —R produces
cis-alkene. (Write True or False)

14M—700/668 ( Turn Over )
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() What is the major product formed when
1.3-butadiene reacts with one equivalent

of bromine?

fc) Arrange the following organometa._llic
reagents according to their increasing
order of nucleophilicity :

CH,Mgl; CH,Li; (CH3),Culi

(d) Write down the Fischer projection
formulae of D-glyceraldehyde.

{e) Which excited state of methylene carbene
- has high energy?

o Why Eenzaldehyde responses -ve test
against Fehling’s solution?

{gg How can you convert methyl iodide to
methylisoazanide?

(h) What is aryne? Give one example.

fi Give one example of radical initiator with
structure.
14M—700/668

( Continued )

2. (a)

(b)

(c)

(d)

(e)

14M—700/668

(3) —

UNIT—I
Give the IUPAC name of the following :
(i CH, =CHCN
(i) (CH3)3;C—COCl

(i) CH; — CH(EY) — CHEY —
COOCH,CH;,

Write three structures of the aliphatic
compounds having the molecular formula
CgHg and label the state of hybridization
of each carbon of these structures.

Write the difference between carbonium
ion and carbenium ion. Cite examples.

Complete the following reaction and show
the mechanism :

SOCl,

5
Ph uC—QH =

CHj

Write the mechanism of the following
reaction and indicate the name of this
type of mechanism :

(CH;),CHBr + NaOEt —
CH;CH=CH, +EtOH + NaBr

3+4+2+4+2=15

( Turn Over )



14M—700/668

3. {a) Comment on the relative stability of
PhCHS and PhCHS .

(b) Predict the major product formed in t’he
each of the following reactions with

mechanism (any three) :
KOBu'

(i) i <+ CHBrg —>7
Me Me
CO,H
o 0°C-5°C
(@) +HNO, ——pen 77
NH, A
CHj
dry HCI

(iii) CHy—C—CH=CHy —— > ?

CHj

A

NMe3 Br~
high
... temp.
{U) @—CI + NaOH (solid) —h-gﬁ_—} ?
pressure

() 1,2-Dichloroethane has a very little dipole
moment whereas ethane-1,2-diol has
considerable dipole moment. Explain.

( Continued )

(d)

4. (a)

(b)

(c)

(@)

5. (a)

(b)

14M—700/668

(5)

Aromatic rings are more susceptible

towards electrophilic substitution than

nucleophilic substitution. Explain.
3+(2x3)+3+3=15

UNIT—II

What are the differences between
enantiomers and diastereomers?

Draw the flying-wedge and Newman
projection formulae of staggared meso-
tartaric acid.

Draw qualitative potential energy profile
as a function of different conformations of
cyclohexane.

Write the products of the following
reaction :

i 1) MeMgBr
R—o-Phenylpropionaldehyde ———> ?
2) Hy0
Write the threo/erythro designation of the
major product. Write the name of the rule
that governs this reaction.
3+3+4+(3+1+1)=15

Write the difference between confi-
guration and conformation.

All asymmetric entities are dissymmetric
but the reverse is not true. Explain.

( Turn Over )
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fc) Identify (A)to (C) in the following reaction
CH,(COEn, — A, |

=

(d) On treatment with Mg in dry ether, allyl
bromide gives hexa-1,5-ame el
n-propyl bromide forms corresponding
Grignard reagent. Explain.



(8) (9)
p) Explain the term ‘tautomcrism" with (c) Calculate the bond order of He’ ion
! to aliphatic nitroso-
special reference (d) Which one of the following species is
| diamagnetic?
fc) Work backwards to give the structures of i
the Grignard reagent and the substrate to : +
g 3x3)+3+3=15 (i) O
get the 3-methylbutan-1-ol. ( :
(iii) O
GROUP—B fiv) 0%
( Inorganic Chemistry ) WPttt o
( Marks : S0 ) e e
Answer Question No. 8 which is compulsory and R

’ it
other three, taking one from each Uni (iii) two and three nodes

an e of the following (iv) None of the above
8. Choose/Answer y fw -
EEHRESHORE: (/ What is the hybridized state of Xe in
(a) Platinum and gold are generally found in XeOF,?
its native states, which is due to (9) Name one uranium-bearing mineral and
(i low abundance in nature its formula.
(ii) high abundance in nature (h) Name the reagent that is used to detect
l2+ . - -
i) b ctivity Ni“" ion qualitatively.
high rea
(iv) low reactivity UNIT—I
: 1 in i izi 9. (a) Discuss the phenomenon of photoelectric
Arrange the following ions in its polarizing P P
P pnwa;g effect and explain how it illustrate the

Na* Mg2*, AI%* quantum nature of light.

14M—700/668
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(11)

(10 )
What do you mean by electron deficient
b) Write down the important postulates of (b) »
o Bohr's atomic modclpand explain how it is compoun_d? : Illustrat’e with 311 example
used to explain atomic spectra of H-atom. and predict its chemical behaviours.
fc) State Pauli’s exclusion principle. Apply (c) Using MO theory, explain the
this to predict the maximum capacity of observations that bon::l length in N7 i
3rd quantum shell for accommodating n in N3 is
electrons. 5+6+4=15 greater than in N,, while bond length in
NO?* is less than in NO. (3+5)+4+3=15
i State Heisenberg’s uncertainty principle ) )
10. (a) an.?j ccxplain itsg B el Ui, the 12. (a) State andexplam -t.he factors resfponmblc
uncertainty in the position of an electron for solubility of ionic compounds in water.
- Q- - 28 i ith a
mass = 9l x IS I GRS T (b) What is meant by the term ‘polarisation of
velocity of 3 x 10" cm/sec accurate up to ions”? Discuss the factors on which the
0-011%. magnitude of Pglarisi.ng power of a cation
(b) Give the wave mechanical interpretation and polarisability of an anion depend.
of an atomic orbital and draw the shapes ' (c) How is Born-Haber cycle used to calculate
of s, p- and d-orbitals on x-, y, lattice energy of ionic solid? Discuss the
z-coordinates. factors which influence lattice energy.
4+6+5=15
fc) In an atom, the angular momentum of an
electron is 6 h/2n. What is the UNIT—III
minimum value of the principal quantum 1 ! h
number of electron? (2+2+4)+5+2=15 8. (a) Name two important minerals of
chromium and give their approximate
UNIT—II formulae. Give flowchart with chemical
reactions for isolation of pure chromium

11. (a) State the rules for linear combination of metal from one of the minerals.

atomic orbitals. Draw molecular orbital (b) How will you prepare the following?
energy level diagram for O, molecule and () Potass ' dichr
explain its magnetic property. N romage

(i) Potassium permanganate
(2+5)+(4+4)=15

14M—700/668 ( Continued ) 14M—700/668 ( Turn Over )
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'1 hy Mond process with
a ﬂowchart
| What are the different types of metallurgy b
used in extraction of different metals? o
Discuss in brief the basic differences
found among them.

(/) How can you detect Mn?* ion
qualitatively? 7+5+3=15
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