Total No. of Printed Pages—11
1 SEM FYUGP CHMC1

2023

( December )

CHEMISTRY
( Core )

Paper : CHMC1
( Core Course—I )

Full Marks : 60

Time : 3 hours

The figures in the margin indicate full marks
for the questions

UNIT—I
1. 2% Te3co fe Sferear - 1x2=2

Select the correct answer :

(@) ©T© W SHERSERY FFEOR @GR X
ST 2
Which of the following oxides has the
highest lattice energy?
(i) BeO
() MgO
(iii) CaO
(iv) SrO
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(2)

(b) CE TR XER GPE Y & 2

HH'I‘

The electron affinity values of halogens
are of the order

(i) F>Cl>Br>I
(i) C1>F >Br>1I
(i) F <Cl<Br<I
(iv) Br>CI>F >1

—— o PTRT B fr (R e ) - 2x2=4

Answer the following questions (any two) :

(@) CFERIAEN ARSTHRI Wfie CaF,, CaCl,,

(b)

24P/395

CaBr, 9¥ Cal,d f*®9® Cal, SbBIROl®
QR SAG | TR 2 I 40

Among the halides of calcium, i.e.,
CaF,, CaCl,, CaBr, and Cal,; Cal, is
most covalent. Explain with reason.

©oTo BIfGI (MNed 2ceizay [eue fra =R

Electronic configuration of four elements
are given below :

A—1322322p5 B—ls22322p6331
C-1s22s22p%3s23p°  D-1s22s522p°
(i) CFIICH! (e FeAg =PI ST 2

Which of them has the highest
electron affinity?

( Continued )

()

(3)

(i) T (Mo SR *fe s 2

Which of them has the lowest
ionization energy?

7f-C2q19 5G4 SRS KBr I iR & Fees
fefa 37 =M1 2
With the help of Born-Haber cycle,

how can the lattice energy of KBr be
determined?

3. wEd PR oF1 R @ wifRer Tes fa

3%x4=14
Answer any four from the following
questions :
(@) SEARR e e @2 TR g9e 2

(b)

24P/395

Ry @b el smARaT e g
SRR fEee @R 2 1+Y2+2=3%
What do you mean by ionization
energy? What is its unit? Why is the
second ionization energy of an element
higher than that of first ionization
energy?

e aNe I @E? TR @3 {2 9R
FITON SI{S T (@M USE COETH ?
THIZIPR I 40 | 1+%+2=3%
What is dipole moment? What is its

unit? How does it affect the polarity of
a molecule? Explain with example.
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(c)

(d)

"'|.'||\I|||

iH

(e)

24P/395

(4)

CO S Wfke Fwifex Ba s IR TN
I N S pEen o YR 0

Vot Vot Vo=

Draw the molecular orbital energy
diagram of CO molecule and determine
its bond order and magnetic property.

(i

(i)

onefers 2eerd ool @& 2

Define Pauling’s scale of electro-
negativity.

C—H @MY SEAE @& G
TR 575 kecal. IREGEE (HJ
ere el (R 2-1. FRFT A3 -
Feafbfef Sfensar |

The ionic resonance energy of C—H
bond is 575 kcal. The electro-
negativity of H is 2-1. Find the
electronegativity of carbon.

VSEPR ©g 3724 3 @oo il &1 1o o107

RN =47 -
Using VSEPR theory,

explain the

structure of the following :

H,0, SFg

3%

2%

1'2+2=3"%

( Continued )

4. % SeIcol I Sfere :

(S)

UNIT—II

Select the correct answer :

(@) ORI SR TS & A9, A

The mean free path, A of gas molecules

(U]

(@

(iii)

(iv)

24P/395

B I SRR oeal Feal Ja o

increases with pressure and

temperature

BIPR T ool I o R TaveN e
sl SN I

increases with pressure but
decreases with temperature

BI°R wesl wiesl I 3w P Tmewr o
a1esl I A

decreases with pressure but
increases with temperature

BIol SF THO[ @Al sl I IN

decreases
temperature

with pressure and
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(6)

(b) 9B RIS R TSl FRE 9%, B, 1S

|||[

5. & PR Beq o (R e qo)

GIPOE I | CTAR

The compressibility factor of a gas is
less than unity at STP. Therefore

(i) Vu>22-4L
(M) Vo, <22-4 L
W) V, =22:4 L
(iv) V, >44-8 L

Answer the following questions (any two) :

(@)

(b)

()

24P/395

*&q SRSET E 2 50F I <=4 |

What is the law of equipartition of
energy? Explain briefly.

I TFS] I [FocPe SHONR qES AL
foram 1

Distinguish between Boyle’s temperature
and critical temperature.

Tl g e (=S STwe A I | Te
IR i w40

Viscosity of a gas increases with the
increase in temperature. Explain with
suitable reason.

( Continued )

2x2

(7))

6. o PR Teq fa

Answer the following questions :

(@)

(b)

24P/395

(=T HF SRS W S 2 ¢or=q HF
T Sfeq <5 |WH FE @Ferea? 27 °C
O CO, (R HH T oS 51T 1 |

1+2+2=5

What is most probable speed of gas
molecule? How is it related to the
average speed of gas molecule?
Calculate the average speed of CO, gas
molecule at 27 °C.

24T / Or

NH; S® CoHg S T TR0 &8 ster
$41 | Hy, 9F He 9 M PV, I9H P 1S
SRE© 9% G SRS S TR S
T I/ | S (S R NI fofes

<41 2+3=5

Calculate the degrees of freedom for
NH; and CgHg molecules. H, and He
always show a continuous increase in
PV, vs. P isotherms while other gases
have a dip in the isotherms. Explain on
the basis of van der Waals’ equation.

REFINRS SI79 7SO {9 AR CBrees 740
AGSCHT T <1 |
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|

AN

|HIII.

(8)

Explain the drop number method for
determination of surface tension of
liquid in the laboratory.

(i) S (S qER T a AF b CSIfeT
oo 2 2
What are the physical significances
of the van der Waals’ constants a
and b?

(i) FKER SER PR I AW
Thmes we [gfec i | 2+1=3

Derive the equation for the law of
corresponding states and give the
statement.

UNIT—III

7. =% Teco A Sfere : 1x2=2

Select the correct answer :

(@)

24P/395

ey SrReeed 9 l & | I/ 2

What is obtained by thermolysis of
azide?

(i) I= =T /Free radical
(i) FFoRH/Carbocation
(iii) «f¥=1/Arene

(iv) =25/ Nitrene

( Continued )

(9)

(b)) CH,CH=CHCHBrCH 3 @ f&FF0I

GRY SRR 5784 ?

How many stereoisomers are possible
for CH;CH = CHCHBrCH3?

i) 2
(i) 3
(iii) 4
(iv) 5

8. R P el fran (R e §o) : 2x2=4

Answer the following questions (any two) :

(@ H,0" ¥@g’wize 1 FHele'Fize =7 | urm

(b)

(c)

24P/395

<41 |
H;0" is neither

nucleophile. Explain.

electrophile nor

CH -l @ e Seifee ifece S 2eeas

W I | IO 901

CHj;-group is more electron donating
when present in benzene ring. Explain.

AR oRRT «fte Sncemea @i |

41

Mesotartaric acid is optically inactive.

Explain.
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(10 )

9. @R epPTYR Teq fir :

i

24P/395

(i) SIRCERE SRR IR

Answer the following questions :

(@) Y ORI foram 2V6x2=5
Write short notes on :

() e o erefeRor @@ fRfEe

ffem

Kinetically and thermodynamically
controlled reaction

TR EHEHCS
BEHEST

Resolution through diastereoisomer
formation

24T / Or

(i) s’ 2 Aok @ hi gfea

CPqe were T @R 31 e =

oS : 1+2=3
F~, Cl”, Br 9 I

What is nucleophilicity? Arrange

the following in increasing nucleo-
philicity with proper explanation :

F, Cl", Br and I"

(i) 2-RYFF-2-’ TR R- WE S-

[T =i | 2
Draw R- and S-configurations of
2-methyl-2-bromobutanol.

( Continued )

(b)

()

(11)

(i) TR PR ©ee Rl st 9 2

(1)

(i)

" (@)

24P—4000/395

Convert the following as directed :

COOH

H3C : b
(To Fischer projection)

2) H2c=CH—CH2—‘CH{CH2]2
(To Newman projection)

4-Ree-2-fERa-2(E), 4(2)-30-
X Ao A 4 2

Draw the structures of 4-Methyl-
2-phenyl-2(E ), 4(Z )-hexadiene.

fosarcai o e e &2 e @or
fGerceid S cis-2-butene® @1 $C9,
cofe o’eiE gz M 1 | 1+2=3
What are singlet and triplet
carbenes? Explain the products

when a triplet carbene adds to
cis-2-butene.

ge'qfie H W Riwm e =R
oF3e] SR el 1S 20 7Y 274 SifS
ffiReIR &9 | 2
Draw the energy profile diagram
from endothermic two-step reaction

in which the second step is rate
determining step.

* & A
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