
Total number of printed pages-15

l(Sem-i)CHE

2024

CHEMISTRY

Paper : CHE0100104

(Cherrtistry-I)

Full Marks : 45

Time ; 2 hours

The figures in the rnargin indicate
fultmarl^ for the questions.

Answer, either in English or in Assamese.

1. Answer the following questions as directed :
1x5=5

1^ 8

fa) What are the possible values of
principal (n) and azimuthal quantum-
number (Z) for the impaired electron of
the atom having atonuc nimiber 9 ?

Contd.



(b) The correct decreasing order of the first
ionization energy of the following

elements is—

(Choose the correct option)

Sf«Jrsi

(i) He>H>Be>B

(ii) Be> B> H> He

(in) H> He> Be> B

(iv) B> Be > He > H

(c) Which of the following alkanes has the

ability to exhibit optical activity ?

(Choose the correct option)

i£iqc<pc*t

(i) Neopentane

(ii) Isopentane

(Hi) 3-methylpentane

(iv) 3-methylhexane
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(d) The real gases show nearly ideal

behaviour at

(Choose the correct option)

c W

(i) low pressures and low

temperatures

' (ii) low pressures and high

temperatures

^ ̂  ̂

(Hi) high pressures and low

temperatures

5t5i>

(iv) high pressures and high

temperatures

^w> Ft^ 5<i3vsj^

(e) What is critical micelle concentration ?
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2. Answer any five of the following questions :
2x5=10

wrs #r«lt s

(a) Calculate the radius of the third Bohr
orbit for hydrogen atom.

Given that

Planck's constant (?tm IRPP) = 6-626 x 10-34js

Mass of electron = 9-909 x

Charge of electron ^^fPT) = 1-602 x 10~^^C

Permittivity of vacuuih 2^^*11^)
= 8-854 X 10"^2fcgr^m~^A2

(b) Why there are no 2d and 3/ orbitals ?
Briefly discuss.

2d ̂  3/^<tRci5«1 1^ ̂  I

(c) Calculate the screening constant (cr)
and effective nuclear charge for 3d
electron of iron.

3dXc®1^-^4lC4
Wm\ I
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(dj Which among KF, KCl and KI exhibits
lowest lattice energy ? Explain the

reason.

KF, KCl

*t1% ? ^ I

(e). Fill in the blanks :
i

^ ̂ w s

(i) A compound is said to be
because the compound contains a

centre, a plane or axis of chirality,

C^, TpnsSf ̂

w 4rc^i

(ii) The molecules given below (A) and

(B) are .

(B) I

H

'H

CH^
CH,

(^)

'H

CH,

(B)

CH,

H
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(f) What is hyperconjugation ? Why it is

called ho=-b.ond resonance?

^

■7f^-''=SfPf?f ^ C¥t¥f ?

(g) Compare the acidity of substituted
phenolic compounds.

"

'OH OH OH OH

NO,

(h) The van der Waals constants for two
gases are as follpws :

C w w WT w "SiF

- gas a (atm mol~'^) b (L mol~^)

X  1-39 00391

Y  3;59 0-0427
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Which of them is more easily liquefialDle

and which has a large molecular size ?

>i^>s?c\s vs <i»R<i

(i) Define Boyle's temperature and critical

temperature.

• . WR tif?!! I

(j) The radius of a given capillary is

0-032em. A liquid whose density is

0-796gL~^ rises to the height of 2-8cm

in the capillary tube when it is dipped

in a liquid. Calculate the surface

tension of the liquid.

0 032cm ,

WrcSt H<^a5R 2-8cm ^bi>l\steiC<t» ̂  Rf?n

Wg 0-796gLr^ I

1^*^ I-
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3. Answer any four of the following questions;

5x4=20

^5^ RMhI biRifH ^ s

(a) Using the concept of quantum numbers

calculate the maximum number of

electron present in the M shell. Give

their distribution in the shells, sub- .

shells and orbitals.

C^, ̂-CEfoT ̂5114; ^ \

(b) Explain the Bom-Haber cycle for NaCl

crystal.

iVaCl 411:4 ^ ^ I

(c) (i) What is steric inhibition of

resonance ? 2

4t«it

(ii) 2,6-dimethly-4-nitrophenol

(pKa = 7-75) is more acidic than

3,5-dimethyl-4-nitrophenol

(pKa = 8-25). Explain., 3
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{pKa^ 7-75), 3,5-^s\^^-A-

.  {pKa= 8-25) ̂  cW^srlili^I

431^^1

(d) (i) Arrange the following groups in
decreasing order of priority for

assigning R S configuration*to
chiral iholecule. 3

VDG^xo

"^R^rtlf I '

o  • o

II II
—C^OH, — CH=Cff2, —C—CH3,

O  O

II II
—C—JVHa, -CH^-r-NH^y —C—H

(ii) Give the configuration symbols
{R or S) to the following

compounds: 2
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' W5%ft

s) jir«ft s.

NH^ OH

I  I
CH,— C —H HO—CH^— C —CHO.

I  I
COOH • H, -

(e) Derive vari der Waals equation for n

moles of a gas. Under what conditions

the equation ti^ces the form of ideal

gas equation? , 4+1=5

n  411:4 ̂  ̂ 41^

^l#x5i<|^7ifl^6fc61l4Wr< c^>i^<M44
41^ ̂  ,

(f) How does viscosity of a liquid arise ?

Define co-efficient of viscosity and

derive its SI unit. Show that

lPas= 10 poise. How does viscosity of

a liquid depend , on temperature ?

1+2+1+1=5

Wi4 44? 41^^ '?S®lts4^

9[^ ̂%rt4 SI l4«li4«i 4411
C4 lPas= 10 poise I ^s4o14 41^^

'^43^514 ̂ "44^ 4^?
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(g) What is the signifieance of y/ in

Schrodinger wave equation ? What is

an atomic orbital ? Why y/ is called

,  orbitahwave function? 2+1+2=5

1% ? y/'^ 1%?f ^

(h) Discuss the factors affecting electron

affinity.

^ I.

4. Answer any one of the following : 10

#n«tt S

(a) (i) Show that according to Aufbau

principle energy of 4s < 3d.

However chromium shows 4si3d^

electronic configuration instead of

4s23d'^. Explain the reason behind

it. 2+3=5

C4 TO *t1%

4s<3dl 4s23d4^

4s^3d^ 4X1'^ 45^ 1
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(ii} Write the postulates of Bohr's

theory. How Bohr's theory explain

the spectrum of ff-atom ?

2+3=5

#n8it I

.  ̂ #51

(b) (i) Using Born Haber Cycle, calculate

the electron affinity (EA) of Cl from

the following data— . 5

w

AHf(RbCl) = -102'9kCal/mol

IE{Rb)=95kCal/mol

AH^ {Rb) = 20SkCalf mol

DCI2 =54kCal/mol

u =-166 kCal/mol
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(ii) Justify the following data with

proper explanation : 5

Element (ctl^) 1st IP (eF) 2nd IP (eV)

Ga ; 5-99 20-51

Ge 7-89 15-93

As 9-81 18-63

(c) (i) How does the van der WaalS'

- e<^uation of state explain the

exceptional behaviour of hydrogen

and helium? 3

^JKTf

.1^

(ii) Write down the values of critical

constants On the basis of van der

Waals' equation and prove that

:f- = 2--67 A
■PcVc
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^  5ii%gti^vs\s

SRRFC^I^ "STR ̂ T^- ̂srRs (R^lt (R—

^^ = 2-67.
PcVc

(Hi) The van der Waals' constant b for
nitrogen is 3-91 x 10~^m^mol~^.
Calculate the radius of a nitrogen

molecule. 3

b ̂  3-91 X I ^^1^

^PTt^ RR ^Rt I

(d) (i) Describe a method with theory
commonly used for the

measurement of viscosity of a

liquid. 4

R|£5^ 1^®1TR RIT^ Rt^fR®tC^

. ^ >£fR 4«1iTf ̂  1

(ii) Explain the cleansing action of

detergent. 3.
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(in)- Classify the following species as
electrophiles and nucleophiles.
•  . ^2x6^3

Hfi:, f/gO®, Br\ BF^, NH^, C^HsOH
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