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TDP (General) 1st Semester Exam., 2019

CHEMISTRY
( General )

FIRST PAPER

Full Marks : 40
Time : 2 hours

The figures in the margin indicate full marks
for the questions

Answer one question from each Unit

Answer in separate answer-scripts for each Unit

UNIT—I
( General Chemistry )

1. (a) Write the statement of Heisenberg’s
uncertainty principle along with
mathematical expression. What is its
significance?

(b) Discuss the physical significances of
y and y2.

(cf What is (n+![) rule? Explain with
_examples. 4+3+3=10
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(2) (3)
2. (a) Define atomic radii. Discuss the (c) Calculate the standard potential of a
variations in atomic radii along the cell in which the cell reaction is
period and down the group. Cu+2Ag* =Cu?* +2Ag
(b) First ionization energy' of Al is lower Given, E;uqu"‘2 — +0-34 V-
than that of Mg. Explain why. s
EAngg,z =+0-80V at 25 °C
fc) Calculate the amount of energy required
fcanvertileS5 g of potassium atoms in (d) What indicator will you use in the
F.he g?se?u?j paic o fo;'m fota’ssml'n titration of Fe*? with K5Cr,O- solution
ions. Jonization energy of potassium is : ) ) A
dium?
419 kJmol™! and atomic mass of . PREIIE Hye0 . edihm
potassium is 39 a.m.u. : (e) Write two basic features of a good
indi ; + -
({d) Which of the following orbitals are not e el g U
Y rcaon 4. (a) What is meant by artificial radioactivity?
1p, 2s, 2p, 3f Give examlsle.
(e} Write the set of quantum numbers for (b) What is spallation? How does it differ
the last electron of chlorine. from nuclear fission?

3+2+2+2+1=10
(c) Complete the following nuclear

UNIT—II reactions :
( Inorganic Chemistry ) () 4Be®+ H - + ,He*
3. What is redox potential? lain with ks
(a) L po Exp ) G SBIO+ ,He*
(b) Balance the following chemical reaction (d) The half-life of ®3zn is 245 days. How
by ion-electron method : : : much 5Zn will remain if 1 mg amount
is kept for 100 days? 2+3+2+3=10

Zn ‘i’Nﬁ-NOs +NaOH — Na2zn02 +NH3 +H20
20M/97a ( Continued ) | 20M/97a ( Turn Over )



(4) %3
(c) Predictpandsh:ﬂufomm

Y 2 oes

( Physical Chemistry ) ‘ e
| ! : a4
. 7. (a) Starting from the equation W:%wi‘ ¢ E’ :
deduce the following :
(i) Graham'’s law of diffusion

(ii) Avmgehneﬁcmgymmm #-
gas at a definite temperature

Waals’ constants a and b?

frequency.



(6)

(b) Give a statement of the first law of
thermodynamics. Write down its
mathematical form and explmn each

term mvelved IR

_.-‘twa -cntena of spontanmty of a

lume. Calculate
o (1+1)+(2+1)+2+3=10
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TDP (General) 1st Semester Exam., 2018

CHEMISTRY
( General )

FIRST PAPER

Full Marks : 40

Time : 2 hours

The figures in the margin indicate full marks
for the questions

Answer each Unit in separate answer script

Answer one question from each Unit

UNIT—I

( General Chemistry ).

1. (@) What is Hund’s rule? Prove that an orbital
cannot contain more than two electrons.

(b) What is Compton effect? Explain with the
help of a suitable diagram.

(c) Derive de Broglie’s equation for
wavelength.

(d) How many radial nodes are observed for
~ 2s electron of H-atom? (2+2)+3+2+1=10

M9/96a ( Turn Over )




2. (a)

(b)

(c)

3. (a)

(b)

(2)

Define electron affinity. How does it vary
across the period and down the group
in the periodic table? Explain why the
2nd EA of oxygen is positive.

Write short notes on :

(i) Diagonal relationship between boron
and silicon

(ii) Mulliken’s scale of electronegativity

Ionic radius of K* is less than atomic
radius of K-atom. Why?

(142+1)+(2%%%2)+1=10

UNIT—II

( Inorganic Chemistry )

What do you mean by formal potential
and standard potential?

Balance the following chemical reaction
by ion-electron method :

K,Cr,0; +HCl1+KI — CrCl; +KCl +1; +H,0

()

(d)

Calculate the equivalent weight of
K,Cr,0; in acid medium. (Formula
Weight of KQCI‘207 = 294)

What do you mean by redox indicator?
Discuss the factors which effect the choice

of indicator in redox titration. 3+2+2+3=10

( Continued )

(b)

(c)

(@)

(b)

(c)

M9/96a

(3)

State and explain Soddy’s group
displacement law.

Show that the half-life period of a
radioactive element is independent of its
initial amount.

238 8a particle
6p particle

Find out the atomic number and atomic
mass of daughter element.

?
> X

92

What is nuclear binding energy? How is it
related to mass defect? 3+3+2+2=10

UNIT—III
( Organic Chemistry )
Between o-nitrophenol and p-nitrophenol,

which one has higher boiling point and
why?

Distinguish between resonance and
tautomerism.

Predict the products A and B in the
following reaction :

Ege N
Pd/BaSO4

R—COCI AlOR)s, g

( Turn Over )
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(4) (5)

| {d) Write the value of bond angles a, b and ¢ (c) What is meant by mean free path?
in the following compound :
" qu (d) Calculate r.m.s. velocity of He molecules
—c¥c=C—R at 27 °C. 2+(2+2)+2+2=10
7]
S 2+3+2+3=10 8. (@) What do you mean by thermodynamically
reversible process?
6. (a) Between formaldehyde and benzaldehyde,
which one is more reactive towards (b) Describe the different steps involved in
nucleophilic addition reaction and why? Carnot’s cycle taking one mole of an ideal

gas and hence find the efficiency of an

(b) Convert acetylene to cis-2-butene. ; S
engine functioning in this principle.

(¢) What happens when acetaldehyde is

heated with hydrazine in presence of (c) State the second law of thermodynamics.

KOH? SR s L (d) 1 mole of gas behaving as an ideal gas
(d) Identify A, B and C in the following expand from 1 litre to 2 litres at 27 °C.

reaction sequence : Calculate the change in entropy.
Conc. H2804‘ _— BzHﬁ o HQOQ 2 2+4+2+2=10

OH
2+2+3+3=10 % e
UNIT—IV
( Physical Chemistry )

7. (a) Write down the van der Waals equation for
n moles of gas.
(b) State Maxwell’s distribution law of
molecular velocity of an ideal gas. Give
a graphical representation of such
distribution for an ideal gas at two
temperatures T, and T, (T, > T)).

- M9/96a ( Continued ) ' M9—1160/96a S-1/CEMG/01/18
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TDP (General) 1st Semester Exam., 2017

CHEMISTRY
( General )

FIRST PAPER

Full Marks : 40

Time : 2 hours

The figures in the margin indicate ﬁ.tll marks
Jor the questions

Answer each Unit in separate answer script.

Answer one question from each Unit

UNIT—I
( General Chemistry )

1. (@) Write the basic postulates of Bohr’s
theory. Deduce the equation for
calculating the radius of Bohr orbit.

(bp) What do you mean by blackbody
radiation? How did Planck explain the

blackbody radiation?

(c) Write down the mathematical
representation of Heisenberg’s
uncertainty principle. (2+3)+(1+3)+1=10

\ 8M/105a ( Turn Over )




| (2)

a) Define electronegativity. Is it an inherent

- property of the free atom? Write the

~ equation for calculation of Pauling’s scale
“of electronegativity.

1ge the following ions in increasing

) their ionic radii. Give

i

(c)

4. (a)
(b)
(c)

(d)

(e)

(3)

Calculate the standard potential of a cell
in which the cell reaction is :

Cu+2Ag* =Cu?’ +2Ag
Given
ECulCu" =+0-34V;

Engfng* =+0-80V at25°C
(2+2)+(1+3)+2=10
What are the differences between

p-particle and electron?

“Helium gas is found in all radioactive
mines.” Why?

What do you mean by ‘1 curie’,
radioactivity of a sample?

Half-life of 5°Zn is 245 days. How much
®Zn will remain if 1 mg amount is kept
for 100 days?

Complete the following nuclear reactions
(any three) :

) *N;+*He,—70g +
(i) Na;;+'n;»2*Na,, +
(@) 27Si) -3 Al +
(i) 4Be’+H' - 4+, He?

() 13A%+on 5 4R

§ 2+2+1+2+3=10




%)

UNIT—III
( Organic Chemistry )

5. (a) Between l-butene and 2-butene, which

(®)

(c)

(d)

(e)

6. (a)

(b)

one is more stable and why?

Between CH3F and CH4Cl, which one has
higher dipole moment and why?

Distinguish chemically between 1-butyne
and 2-butyne.

Between 2-bromobutane and 2-bromo
2-methyl propane, which one is more
reactive towards Sy 1 reaction and why?

Write a short note on hyperconjugation.
2+2+2+2+2=10

Write the products and suggest the
mechanisms of the following reactions :

A 5 OH
e Y i
Soluﬁon in Hzo

(i) CH; —CH= CH, +HBr ENE00), »7?

Predict the products A and B in the
following reaction :

M2 Lindlar (i) NaNH,
e catalyst, A CH“-_C-C_CH&W B
5 (i) H,0
BM/105a ( Continued )

e

EE——

8.

8M/105a

B et L L L T T

(5)

(c) Predict D and E in the following reaction
chain :

o)
D g H
Za7n.0 CHaCHO +CH,COCH,

E
—
C,Hg +C4H,
(3+3)+2+2=10

UNIT—IV

( Physical Chemistry )
(a) State the basic postulates of kinetic
theory of gases.

(b) With the help of kinetic theory of gas
€quation, deduce Graham’s law of
diffusion.

(c) Prove that C, ~Cy =R for 1 mole of an
ideal gas.

(d) Calculate the kinetic energy of 32 gm of
methane at 27 °C. 3+2+3+2=10
fa) Givea concise statement of the first law of
thermodynamics. Write  down its
mathematical form ang explain each term
involved.

(b) Sh?{w that for an adiabatic process
PV = constant (where the terms have

their usual meanings),

( Turm Over )
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TDP (General) 1st Semester Exam., 2016

CHEMISTRY
( General )

FIRST PAPER

Full Marks : 40

Time : 2 hours

The figures in the margin indicate full marks
for the questions

Answer one question from each Unit

UNIT—I
( General Chemistry )

1. (@) Deduce de Broglie’s relation for matter
waves and explain the terms involved in it.

(b) Write three-dimensional Schrédinger
wave equation for hydrogen atom and
explain each term in it.

() Draw the figure for radial distribution
~ function for 1s-, 2s- and 3d-orbitals.

(d) Write a brief note on screening effect of
orbitals, 3+2+2+3=10 -

M7/161a ( Turn Over )



tion mn

-~ ——

e —,—

(3)

(d) Complete and balance the following
chemical reactions by ion-electron
method :

(i) Cry,07 +H +1" >
(i) MnOj; +H* +Fe?”
' 2+2+2+(2+2)=10

4. (@) State and explain Soddy’s group
displacement law.

(b) Show that the half-life period of a
radioactive element is independent of its
initial amount.

(c) Complete the following nuclear reactions :

w 3I.ri6 + e 4 2H04 + 1H3 .
(@ ¢C'2+ — 5B + ,He?

(d) A radioisotope disintegrates in such a rate
that lth of its initial remains after
68 minutes. Calculate decay constant
and half-life period. 3+3+2+2=10

UNIT—III
( Organic Chemistry )
5. (@) Explain tautomerism with example.
Which anc is more basic and why?



-

1245

(¢} Write down the state of hybridization and
bond angle (C—C—C) with respect to C,
and C3 carbons :

CH,=C=CH—CHj4
(d) Which one has higher dipole moment and
why? '
(1%2+1%)+3+2+2=10

6. (@) Complete the reaction by writing the
reactants :

AI(OR)3 8] OH H
A

gl RU gl RV

(b) Complete the reaction by writing the
reagents :
C OH

(8] C (0]
) — > o
R 1 R H ;

H

(c) Complete the reaction by writing the
product :

Li, (CH3)3COH _

CH3CECH ——rr
NH; /THF

(d) Complete the reaction by writing the
product :
Pd, Hp, 0°C _
e
fe) What species will you get from the
reaction of sodium hydroxide and
chloroform? 2+2+2+2+2=10
M7/161a ( Continued )

CH3—CH=CH—NO,

(5)

UNIT—IV
( Physical Chemistry )

7. (a) Write down the Maxwell’s equation for the
distribution of molecular velocities and
explain different terms involved in it.

(b) Write down the van der Waals’ equation
for n-moles of a gas.

() Explain collision number, collision
frequency and collision diameter of
molecules in a gas.

(d) Calculate the most probable velocity of
N, gas at 27 °C. (1+2)+2+3+2=10

8. (a) Explain the following terms with suitable
examples :

(i) Entropy
(i) Enthalpy

(b) Thermodynamically prove that for 1 mole
ideal gas, Cp —Cy =R.

(c) 2 moles of a perfect gas expand reversibly
and isothermally at 27 °C from 1 litre to
10 litre. Calculate the work done.
(1%ax2)+4+3=10

* ¥ K

M7—1240/161a S-1/CEMG/01/16
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2014

CHEMISTRY
{ General )

FIRST PAPER

( Part—I / 2008 Syllabus )

Full Marks : 100
Time : 3 hours

The figures in the margin indicate full marks
for the questions |

Use separate answer script for each Group
GROUP—A
{ Organic Chemistry )
( Marks : 34)
Answer Question No. 1 and two more questions,
taking one from each Unit
‘1. Answer/Choose the correct answer (any four :
_ 1x4=4
(@) Which of the following is obtained by
addition polymerization?
1)~ PVC
(i) Terylene
(i) Nylon
(iv) Polyamide
14M—1660/801 ( Turn Over )



(3)

(h) Which of the following compounds is used
in Wohler’s experiment in the synthesis of
urea?

(i) Ammonium cyanate

(ii Sodium cyanate

(iii) Ammonium isocyanate
(iv) None of the above

UNIT—1

2. (@) What do you mean by ‘sigma bond’ and
‘pi bond™? Indicate the sigma bonds and
pi bonds in 2-methyl-1,3-butadiene.

(b)) What do you understand by ‘optical
activity’ and ‘optically active substance™?

(c) What are the necessary and sufficient
conditions for a compound to be optically
active?

(d) Write the mechanism of the reaction of
methane with chlorine under proper
irradiation.

(e) Explain with examples the 4nductive
effect’ and ‘electromeric effect’.
(f) Acetophenone oxime exhibits geometrical
isomerism but benzophenone oxime does
~ not. Explain. 4+2+1+3+3+2=15

14M—1660/801 ~ (Tum Over)




fe)

5. (a)

(b)

(c)

(5)

Which one is more stable and why?
CH, _CH=CH—CH=CH, and
CH, = CH—CH, —CH=CHg

Write the mechanism for the following
reaction :

CH4CH,—OH __ﬁ_'_.,. CHy=CH,
214+2%+2 14+3+2%+2=13

Identify (4), (B), (O, (D) and (B] n the
following reaction chain :

CH2=CH—-CH3 —-ol)' (A) L B+ a
ngD‘f Zn

D)+ (8

How would you identify chloroform? State
with equation, what happens when
chloroform is kept open to air.

Identify (4), (B) and (Q in the following
reaction sequence :
CH, CH, + C—F ) texthy
4COCH; u-m—u——&'%»m
2) HaO :
heat heat L




- 14M—1660/801

(6)

(d) Explain Syl and Sy2 reactions with
suitable examples.

(e) Carry out the following conversion :
Acetylene — Mesitylene

2Va+(2+1%4)+3+4+2=15

GROUP—B
( Inorganic Chemistry )
( Marks : 33)
Answer Question No. 6 and two more questions
taking one from each Unit :
6. gz;“;;l;; ;h:oose the correct , answelr; =

(a) Write t.he state of hybridization of both N
atoms in NH,NO; molecule.

(b) Give one exampl
= s
iy P of artificial

(c) Which one of the following has maximum

de Broglie’s wavelength if
all
s gth of them have

(i) CO, molecule
(if) Electron
(i) NHjz molecule

(iv) Proton

( Continued )

(%)

(d) Under what condition the lines of Balmer
series are observed in the line spectrum of

hydrogen atom?

(e) Give one example of innermetallic

complex.

() Whatis solvation energy?

UNIT—I

7. (@) Deduce the necessary relation to
determine the energy of an electron in nth

orbit of an atom.

(b) State Hund’s rule. How can it be used to
explain the stability of Mn(ll) ion
electronic configuration?

(c) Calculate the mass defect and binding
energy per nucleon in helium atom (2 He¥)
from the following data :

Mass of a helium atom
=4.00260 a.m.u.

Mass of a neutron = 1-008665a.m.a.

Mass of one H atom
=1.007825 a.m.u.

1 a.m.u. = 931 MeV

(d) Write a note on radiocarbon dating.
5+3+4+3=15

14M—1660/801 ( Turn Over)
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(8)

8. (@) Explain why slow neutrons are more
suitable than fast neutrons for nuclear

fission.

(b) Show that half-life period of a radioactive
element does not depend on the initial

amount of that element.

(¢) Describe the phenomenon of Compton
effect.

(d) A cricket ball weighing 100 gm is to be
located within 0-1A. What is the
uncertainty in its velocity? Comment on
your result.

(e) Complete the following  artificial
transmutations :

@) Al (n, p)—

i 50
(i) Crzy (o, n) > 3+3+3+4+2=15

110 UNIT—II

9. (@) Explain the structures of NH3 and CIF,
- molecules in the light of VSEPR theory.

(b) AlF; is ionic but AICl; is covalent.
Explain.

() What are ambidentate ligands? Give an
example.

14M—1660/801

I'ri..'!:

( Continued )

e =

(92)

: : : e
(d) Discuss stereoisomerism in  fo
coordinated complex compounds.

s i lecular force. .
e) ‘Write:a.note Ok KECERS 4+3+2+4+2=15

10. (@) How will you detect the complexes ff@Ed
in solution according to the following

reactions?
() CuSO, +4NH; = [CulNH;)41S04

(i) Fe(CN), +4KCN =K, [Fe(CN)g]

Find out the primary and secondary
valency - of cobalt in the complex

[CoNH3)sClIClLy-

(b)

(c) Explain Bent’s rule with an example.

(d) In between NHjz and NF5, which one has
higher dipole moment and why?

(e) Write the IUPAC names of the following

compounds :
(i) [Colen)s]Cls
(i) Na,[Fe(CN)sNO]

(/ Write the coordination number of iron in
K. [FelCy04)3)
the complex K;[Fe(C204)3 oo 8

o
14M—1660/801 (FanOver )



(10)

GROUP—C
( Physical Chemistry )
( Marks : 33 )

Answer Question No. 11 and two more questions,
taking one from each Unit

11. Answer/Choose the correct  answer
(any three) : 1x3=3

(a) The value of C, /C, for diatomic gas is
() 1-66
(ii) 1-40
(iij) 1-29
(iv) 1-51
(b) C,Hs (1) +30, (g) » 2CO, (g) +3H,0 ()
If heat of the reaction at constant volume
for the above reaction is AE, then

expression of heat of the reaction at
constant pressure will be

(i) AH=AE +RT
(i) AH =AE - RT
(iii) AH =AE - 2RT
(iv) AH=AE +2RT

(c) Write the units of van der Waals’ constant
a and b.

(d) Give an example of enzyme catalysed
reaction.

14M—1660/801 ( Continued )

((11)

cond-
fe) Write the unit of rate constant of se

order reaction.

(f) The normal strength of 5% (wt/vol) NaOH
solution 1s

(i) 4/5(N)

(i) 5(N)

(iii) 0-125 (IN)

(iv) 1-25 (N)

UNIT—I

12. (a) From Kkinetic theory of gas, prove that

i)
PV =—mn
3

s of mass m have the volume V,

il f molecules with

pressure P and n, no. o
velocity c.

(h) How does viscosity change . with thzz1
change of temperature for (i gas an

(ii) liquid?

(c) Draw the Amagat’s curve and explain :19,
nature of plot with the help of van der

Waals’ equation.

Quer
14M—1660/801 (Tum )




( 12 )

(d) Draw the plot between 1 dn, 3
s against c,

usin istri

Speeg I\fiaxwell c}mtnbution of molecy]
e ﬂ:,il a particular temperature IEIIar
) s plot change with the ; Mg
=k mcrease of

Verage kineti
CO, gas at 300 °C. etic energy of 1 mole
4+(1%+1%)+(1+3)+2+9=15

13. (@) Therm
odynamicall
ideal gas, Cp -G, 1?‘0‘% that for 1 mole

(b) State the law of corresponding state

(c) Whatis inversion temperature? Show that
inversion temperature (7;) = 28 for real
e Rb

(d) iﬁ; t2[127 °C, 10 mole of ideal gas expanded
m]jtei'mally fmd reversibly from volume
- to 100 lit. Calculate the work done

(e} The pressure of gas during adiabati
expansion decreases more rapidly th. :
isothermal expansion. Why? o

4+2+(1+2)+3+3=15

-1660/801
( Continued )

14. (a)

(13)

UniT—II

A — Products
Derive the expression of rate constant (K )
for the above reaction if the reaction
follows zero-order kinetics.

xpression of reaction rate

(b) Write down thee
product

in terms of reactant and
concentration for the following reaction :

3H, + N, = 2NH;3

(c) Write down Arrhenius equation and
indicate the terms used in this equation.
What will be the nature of plot and value

1

of slope, when log K plotted against ??

(d) Calculate the order of the reaction, where
dissociation of ammonia involved, using
following data at constant temperature :

Pressure of NH3 (P) in mm 50 100 200

Half-life period (ty) in min  3:64 1:82 0-91
2

(e) Define the terms phase, component and
degrees of freedom. " 342+(2+2)+3+3=15

14M—1660/801 ( Turn Over )



(14 )

15. (@) Given

H, +1, = 2H]I, equilibrium constant is g ¢

%HQ E lI2 = HI, equilibrium constant is K¢
Find out the relationship between K c

andKCQ.

(b) In what conditions vapourisation of water
will be faster for the system

H,0 () = H,0 (g} and why?

(¢) Human blood is isotonic with 0 - 1 (N) NaCl
solution. If the value of van’t Hoff factor
for NaCl is 1- 82, then calculate the value
of osmotic pressure of blood aEs37 °C
temperature.

(d) Define molal boiling point constant. State
its unit.

(e) Derive the relation 1 = cRT
T = osmotic pressure
¢ = molar concentration

() Establish the relationship between K
p
and K , for the reaction

A +BB=yC + 8D .
2+(1+1)+3+2+3+3=15

14M—1660/801 ( Continued )






ture of an ()pticaﬂy
mnhaa . ol lar

wﬂ of alkene?

is optically active but

(3)

(¢ What is plane of symmetry? Why
molecules having such symmetry are
optically inactive?

(d) “Resonance energy of 1,3-butadiene is

3-61 kcal/mole.” What do you mean by
the statement?

(e) Between o-NO,-phenol and pNO,-
phenol, which one is more acidic and
why?

() Write down the JUPAC name of

H H
OOH

2+4+2+2+2%+2%=15

3. (a) By salt forming process, how would you
resolve 1:1 mixture of d- and [tartaric
acid?

(b) Write the hybridisation of carbon in the
following (underlined carbon) :

) =]
CHj3 CH, and CH;—CH,

(c) Write the difference between optical
isomers and geometrical isomers.

(d) Write the possible structure of all the
stereoisomers of 2,3-butanediol and also
write the relation between them.

M13—1300/774 ( Turn Over )



(g)

5. (a)

-(b)

(c)

(d)

(e)

(5)

How would you prepare CH,;CH,CHj3
from CH3I?

Convert : CHI; — CH=CH.
2+424242+2+342=15

Between isobutane and neopentane,
which one has higher boiling point and
why? |

Write the value of bond angles @, band cin
the fo]lomng compound :

Wc—cns

Identtfy A and B and suggest mechanism
for the following reaction :

CH,=CH—CH=CH, + Br,——% > A+B

Wh.en HSC—CH=CH2 Mdmes
addition reaction with HBr, which
compound will form as a major product?
What happens if the reaction is carried |
out in presence of peroxide? Write the
mechanism of reaction with peroxide.
Write the mechanism of the following
reaction :

=

iy

2+3+3+5+2=15




(6) ' : {7 )
GROUP—B (b) Explain the (n+[) rule.
( Inorganic Chemistry ) (c) Give examples of two isotones.
( Marks : 33 ) (d) State the defects of the Bohr's postulates

6 and two more questions, about the structure of an atom.

e (e) How many o and p particles will be emitted
f the following : 1x3=3 in the following nuclear change?
Ans three of the 10 - 3ok o

1 is more
Which one of the following 1
o effective in causing nuclear fission and

Answer Question No.
taking one from eac

8. (@) What is meant by radioactive

why? ' _ equilibrium? How does it differ from
a-particle and neu chemical equilibrium?
(b)) Complete the following nuclear fission : (b) What is meant by artificial radioactivity?

37Rb85 + o”l 5P+ 37Rb34 Give example.
(c) What is spallation? How does it differ from

i of Lyman
n the lines i nuclear fission?

ditio
{c) Under what con teum of

series are observed in the spe

hydrogen? (d) Give an example of radioactive isotope.
: NH. solution (e) A piece of wood was found to h
d] Explain why an eXcess of NHg : o have
. converts the blue colour of Cu(ll) salt into CH/C1 ratio 07 thmes that ta & Reta
deep blue. plant. Calculate the period when the plant
died. (Half-life of C'* is 5700 years)
(e) Write the structure of EDTA. (1%2+1'%)+(1+1)+(1%+1%)+2+5=15
UNIT—I UNIT—II
7. (a) Determine with the help of quantum - 9. (@) What is lattice energy? Write its
numbers the maximum number  of mathematical expression. On what
electrons in the third shell of an atom. factors does it depend?
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®)

(c)

(d)

10. (a)

(b)

()

(d)
(e)
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(8)

formation of CaF
of the terms

Starting from Ca an
Born-Haber cycle for
and mention the meaning
used in it.

Explain why CaCl, is soluble in water but

CaF, is not.

s 198 D and the

clei is 092 A.

of ionic
3+5+2+5=15

The dipole moment of HF 1
distance between two nu
Calculate the percentage
character of H—F bond.

K;[Cu(CN)4] and K, [Cd(CN) 4] are different
classes of compounds. Explain.

Give example of each of ambident and

chilating ligands.

What are chelate compounds? Write the
name and structure of a chelate
compound. Mention the use of chelate
compounds in analytical chemistry.

_C-aICUIatﬂ the EAN Ofl{a [CdCzOq_)s]

Write the IUPAC names of the following :
(i) K[Pt(NH3)Cls]

(ij) [CoNH3)g)[Cr(CN6]

Give examples of linkage and
coordination isomerism.
2+2+(1+2+2]+2+2+2=15

( Continued)

11. Answer any three questions :

M13--1300/774

V')

GROUP—C
( Physical Chemistry )

( Marks: 33)

Answer Question No. 11 and two more questions

taking one from each Unit

(a) Define mole fraction of a solute in a
solution.

(b) Write the dimension of universal gas
constant, R.

(c) What _is the number of components of the
following system?

NHj (g, 1 mole) + HCI (g, 2 mole) =NH,Cl(s)

(d) Which of ing i
propertY?the following is not an extensive
() Density
(i) Viscosity
(ii)) Surface tension
(tv) Number of moles

(e) Ki‘netic energy of gas depends on
() Pandn
(i) Tand V
(i) Tand n (Choose the correct answer)

() Give one
example i
Sty ple of pseudounimolecular

e e

1x3=3

({ Turn Qver )



(d)

(e)

14. (a)

(b)

(c)

(d)

(e)

(11)

Write a short note on Joule-Thomson
effect.

For an adiabatic change of an ideal gas,
derive the relationship between tween pressure
(P) and temperature (T). (1+1)#3+3+3+4= 15

UnNiT—II

Compare between order and molecularity
of a reaction.

Derive the expression for rate constant of
a second-order reaction.

Determine the unit of rate constant (k) for
zero-order reaction.

In the dissociation process of HI, 20% of
HI dissociates at equilibrium

sl 1
HI [g) = —-Hy(g) + -1
) =5Ha@)+5T2E)
Calculate K, for the above equilibrium.

What is catalyst poison? Give example.

Give one example of each of homogeneous

and heterogeneous catalysts.
 3+4+1+43+(1x4)=15

—1300/774 e
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15. (@) By giving example, state Nernst
distribution law.

(b) What do you mean by elevation of boiling
point of a liquid? State Raoult’s law of

elevation of boiling point. Show that
boiling point of a solution is greater than
that of a pure solvent.

(c/ The vapour pressure of a solution
becomes 7562 mm, when 5gm of a
solute be dissolved in 100 gm water at
100 °C. Calculate the molecular weight of

the solute,

(d) At constant temperature, arrange the
following  solutions according to
increasing order of their osmotic pressure
and explain them ;

() 01 (M)Na,SO,
(ii) 0-1(M)CH,;COOH

(iij) 0-1 (M) sucrose
2+(2+3+2)+3+( 1+2)=15

M13—1300/774 ( Continued )
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(d) What is racemic mixture? How can you
separate the racemic mixture?

(e) How do conformation and configuration

differ from each other?
2+(1+3)+(1+3)+3+2=15
UNIT—2

4. (@) Complete the following reaction :

CH,COCH,CH, —2—> CH;CH,CH,CHg

(b) Write down the mechanism of photo-
chemical chlorination of methane.

() When treated with ammoniacal silver
nitrate, acetylene forms silver acetylide
but ethylene does not. Explain.

(d) Chemically distinguish between propyne
~ and 2-butyne. ;

-l passediiito coldenAdiL NI, aolution?
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(¢) What is nuclear binding energy? How isit
related to mass defect?

% | (d) Draw the shapes of d-orbitals.

3 8 a-particle X’

(e) 92 6 B-particle  ?

. Find the atomic number and atomic mass
ty) of daughter element. 4+2+(2+42)+2+3=15

.

UNIT—2
9. (a) Explain the structure of NH; and H,O
molecule from VSEPR theory.

(b) Explain the shapes of BeCi2 and PClg
using the concept of hybridisation.

~ (¢) “Metals are good conductors.” Explain on
the basis of band theory.

(d) CaCOy is insoluble in water. Why?

L

AIMITNON

4+4+3+2+2=15







(13 )

Al |01 ofan

& constant ¥ 18. {a) State Henry's law of the effect of pressure
TN onthcsolubilityofagaaina' id and
write 1ts mathematical form.

(b) State and explain the van't Hoff laws of
osmotic pressure. Show that 2 dilute

solution behaves as an ideal gas.

What is meant by ‘molal cryoscopic
constant? What type of thermometer is
used for measurement of elevation of
boiling  point?
thermometer be used for such purpose?
Give reasormn.

(c)

(d) Human blood
solution at 27 °C.
factor of NaCl is 1-82, calculate the

osmotic pressure of human blood.



