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full marks for the questions.

Answer either in English or in Assamese.

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

(a) What are the possible values of
principal (n) and azimuthal quantum
number (I) for the unpaired electron of
the atom having atomic number 9°?

AFNRE TR 97 FAINYLOIS: AT S
BN TSRy A S aftrreE
@RI = T e |
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(b) The correct decreasing order of the first
ionization energy of the following
elements i1s—

(Choose the correct option)

OeTe [l GMePTRa ALy SR-ERd *fes ua
faewm W— (9% Geeb a6 Glea)

() He>H>Be>B
(i) Be> B> H> He
(i) H> He> Be> B
(v) B> Be>He>H
(c) Which of the following alkanes has the

ability to exhibit optical activity ?
(Choose the correct option)

Oeo Ml (FR6 9@ EE Aol

MY ? (5% ©eIfG A Teredn)
(i) Neopentane | "
|BEKAS[&TT
(1) Isopentane
RICUN& (AT
(ii1) 3-methylpentane
3-MARETATHA
(ilv) 3-methylhexane
3-ferzsiarsm
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(d) The real gases show nearly ideal
behaviour at

(Choose the correct option)

AFA (RANE B+l (sied Fioat smbee w3
(%% Tt 5 ©f7sl)

(i) low pressures and low

temperatures
T3 5l TS T THOS

(ii) low pressures and high

temperatures
T B9l S T TSN

(i) high pressures and low

temperatures
T b7 I TH TIHOS

. (iv) high pressures and high

temperatures

T Bl T T TIETo

() What is critical micelle concentration ?

- TIfee R v I 6 gE e

1 (Sem-1) CHE/G 3 Contd.



BIKALI COLLEGE LIBRARY

2. Answer any five of the following questions :
2x5=10

weTe il epTRa Ricerar sty Bew frar ¢

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

QG Wﬁ—ﬂnamwﬁmmzj At

91|

Given that

BRI ()
Planck’s constant (2% &F) = 6626 x 10-34Js
Mass of electron (FEFR ©) =9-909 x 10-31kg
Charge of electron (3(78 79 WI4I¥) = 1-602 x 10-19C ’
Perm1tt1v1ty of vacuum (IFIEFI ANTS!)
=8-854 x 10-12kg-1m-3A2

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

2dw1as3fwﬁt3aﬁmwﬁmﬁznl

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

3R 3d AR AR 1AL 41T S G
fAesin =iy Sferea |

1 (Sem-1) CHE/G 4



BIKALI COLLEGE LIBRARY

(d) Which among KF, KCl and KI exhibits
lowest lattice energy ? Explain the
reason.

KF, KCl 9 KIfo%3s (SRR 74RE 1y
=& 2 PR w13 A T

(e) Fill in the blanks :
A 3R 7= 4 8

() A compound is said to be
because the compound contains a.
centre, a plane or axis of chirality.

GB!I 3 |l =W IR
CTSTOTS BT (W, G FAO | TR
o AT | |

(i) The molecules given below (A) and
(B) are

weTe Al O (A) S (B) 4 |

H | CH,

- CH,
CH, 2 H

(4) (B)
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(f/ What is hyperconjugation ? Why it is
called no-bond resonance ?

BB ARFACSISHA [ 2 ﬁm?zn?ﬁ AT FLH
FwE I (Rl 28 2

(g9 Compare the acidity of subsututed
phenolic compounds.

Afeziiore ﬁm‘%@ mﬂﬂw@ﬁw ool
Sl

OH OH. OH OH
b b No2’
NO,

(h) The van der Waals constants for two

gases are as follows :

Eﬁc%mwwwwm
oot 4999 3

gas a (atm L2 mol-?) b (L mol)
X 1-39 ' 0-:0391

Y 3-59 ' 0-0427
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‘Which of them is more easily liquefiable .-

and which has a large molecular size ?

ARG (MR LR (FIH] LSO O [0 I(AA
. AR TE (PAGR TeIRT PR TleT 2

(i) Define Boyle’s temperature and critical

~temperature.

e Taeol O FIfeT TacoR He@l B

() The radius of a given capillary is
0-032cm. 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.

- G5 (FHF TR JEIE A 0-032em , @S
3 (FRE T 0! b SIeTe TR Wl 24, (ool
GEI(H! TR 2-8cm THIS(AE i AT |
GO TG TF 0-796gL-) | TIHETOR 2[BoIH
ICEREST | |
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3. Answer any four of the following quéstions :
Sx4=20

SR WP [l bif5d ©ed 4 3

(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.

(FIRIDI FALATT 4T IR IR M (vete A/
91 4 AT AL A T | IR
Rfeq @, vIR-c6a OiF wRiRcoere ©ai3 o |

(15) Explain the Born-Haber cycle for NaCl
crystal.

NaCl <5531 AR IR 5F Ty 31|

(c) () What is steric inhibition of
resonance ? 2

AR (B[S Y [F2

(i) 2,6-dimethly-4-nitrophenol
(pKq=7"735) 1s more acidic than
3,5-dimethyl-4-nitrophenol
(pK, = 8:25). Explain. 3
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2,6-GiRNARE-4 -T2 e

(PKy = 7"75), 3,5-CI3fNAZe-4-
2GRS (pK, = 8-25) 9 @b WifF |
AN T4 | '

(d) (i) Arrange the following groups in
decreasing order of priority for
assigning R & S configuration to

chiral molecule. ‘ : 3
weTo Al oitae [T W R & S
RIPR AR A IAEPRT P TS
At | |
@, O
| - [
—C—OH, —CH =CH,, —C—CH,,

o - . o
| | ' 1
— C—NH,, —CH,—NH,, —C—H

(i) Give the configuration symbols

(R or S) to the following
compounds : 2

1 (Sem-1) CHE/G 9 “ Contd.



BIKALI COLLEGE LIBRARY

wefo WAl (TP TEWIFF# bz (RO
S) feran ¢
NH, OH

| |
CH,— C —H  HO—CH,— C —CHO

| | l
COOH .. -H

(e) Derive van der Waals equation for n
moles of a gas. Under what conditions
the equation takes the form of ideal
gas equation ? ' 4+1=5

n V& (571 AR OIF TF AT TR BA«
WI%WWWWC%W%
. Fo T2

(f/  How does viscosity of a liquid arise ?
Define co-efficient of viscosity and
derive its SI unit. Show that
1Pas = 10 poise. How does viscosity of
a liquid depend on temperature ?

1+2+1+1=5

TH AT (FECE B TW? ATOl BT
Agel &7 9% 2R S1 @FE FeiRe w11 | vy s
(T 1Pas = 10 poise | O} Aol e
TR CoTe e T2
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(g9 What is the significance of y in
Schrodinger wave equation ? What is
an atomic orbital? Why v is called
orbital wave function? 2+1+2=5

% Tereea wazsi a9 y T Oled & 2 2w
SR{Che 52 wﬁﬁfﬂ@aﬁtﬁaw\ﬁwgﬁ
(FEl 2972

(h) Discuss the factors affecting electron
affinity.

I(EAF A SHNG FRETZ SN T |

4. Answer any one of the following : 10

Rl @51F Tea ol 8

(a) (i) Show that according to Aufbau
prinéiple energy of 4s< 3d.
However chromium shows 4s13d°
electronic configuration instead of .
4s23d?. Explain the reason behind
it. 2+3=5

@eA (@ TSN Afs (e =if&
4s < 3d| TFEACT 4523443 ~f<Kacs
4s513d° (FCAE ™ Iy <[40 |
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(i) Write the postulates of Bohr’s
theory. How Bohr’s theory explain
the spectrum of H-atom ?

2+3=5

IR og FIONR G| I oeR
AR H->[wI9R IR g G,
ferat o

(b) (i) Using Born Haber .Cycle, calculate
the electron affinity (EA) of Cl from
the following data— 5

TIN5 AYTS TS WAl OUR oI
FTRA “IYT 3T S st d9—
AHf (RbCl) =-102-9kCal/ mol
IE(Rb) =95kCal/mol

AH_(Rb) =20-5kCal/mol

DCL, = 54 kCal/mol
u=-166kCal/mol
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(i) Justify the following data with
proper explanation : S

AT FIYITI ©o1F SAPTIR ARSI 41 3

Element (GTIe)  1st IP (eV) 2nd IP (eV)

Ga 5-99 20-51
Ge . 7-89 '15-93

As 9-81- 18:63

(c) () How does the van der Waals’
equation of 's'ta_te explain the
exceptional behaviour of hydrogen
and helium ? ' 3

S I A1 FTRRER i 2R T
fBferarm gfown wned [ JI 3=
Sq] T2

(i) Write down the values of critical
constants on the basis of van der
Waals’ equation and prove that

RT,

=2-67 4

FVe

1 (Sem-1) CHE/G 13 Contd.



BIKALI COLLEGE LIBRARY

©iF B AFR TR AfRrafree wifis
4ITCARR WA B30 S myea @—

RT.
‘PCVC

=267

(i7) The van der Waals’ constant b for
nitrogen is 391 x 10-Sm3mol-1.
Calculate the radius of a nitrogen
molecule. 3
qRECEA (TR A@ ©F TR A6 475
bI WH 391 x 105m3mol-1| @by
RGO ST G W [efg 9|

(d) (1) Describe a method with theory

T commonly used for the
measurement of viscosity of a
liquid. -4
S| Awel [RR AR AREITS i
F<1 9GOl RS JTOE (0o 941 I |

(1) Explain the cleansing action of
detergent. 3

HANG AR AREREIA I T4 |
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(iii) Classify the following species as
electrophiles and nucleophiles. :
12x6=3

f2oIa o2 =1 |

H,0:, H,0°, Br°, BF,, NH,, C,H,OH
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