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The figures in the margin indicate
Jull marks for the questions.

Answer either in English or in Assamese.

1. Answer the following multiple-choice
questions. 1x5=5
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(a) How many radial nodes does a 3p
© atomic orbital possess ?
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(b)

3p SRR SRR et g et Rt ?
fH o

) 1

(iii) 2

(iv) 3

An atom with a valence electronic
configuration of 1s22s22p63s23p3
belongs to group

R

i) 5 |
(i) 11 | -

({iv) 15
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(c)

The square of a wave function, ¥2, is
found to be zero for a certain region of
an atom. This finding is interpreted as

() It is highly likely to find the
electron in this region

(i) The probability of finding the

electron in the region where is null

(iii) The probability of finding the
electron in the region where is low

(iv) The shape of the orbital will be
spherical
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(d) Which of the following compounds has

(e)

no isomer ?

f) CH,CH,CH,CI

(i) CH,CHO

(i) CH,=CHCI

(i) CICH,CH,Cl

TS it GB!I SR iR
() CHyCH,CH,cI

(i) CH,CHO

(i) CH,=CHCI

(iv) CICH,CH,CI

The compress1b1hty factor Z for an ideal
gas is

(i) greater than 1

(i) less than 1

(iii) 1
(iv) 0
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2. Answer any five of the following questions :

2x5=10

(a) Plot the radial part of the wave function
(R(r)) versus radius (r) for the 3p orbital.

3p SRR ARRYAN TR (R(r) B
PG (1) TR S

(b) Give the ground state electronic
- configuration for Si.

Si 3 o 3=gn Reyey o

(c) Find the Zef from Slater’s rule for an
Ar 3p electron.

eibie] e syTe Ar 3 3p%cawZeﬁ
Sl 90 |
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(d)

(e)

Fischer projection for a molecule is
given below; draw the Sawherse and
Newman projections for the same.

CH, ¢

HO——H __ HO‘IH
H——~OH  H w=l=aOH

CH,

ny wm

Al

| C
TS Bl ST R el fral g ok =
% R W afore) s

CH,  CH,
HO ——H __ HOIH\
H—OH = H wl=mOH

CH, 2

5

Explain what the photoelectric effect is
meant by.

BALGLIGI S S T - —

What is inductive effect in organic

molecules ?

(o B SRS s

1(Sem-1) CHE/G 6

9

)

()

0

1 (Sem~1) CHE/G 7

Which compound is a stronger base ?

Why does the behaviour of real gas
deviate from ideal gas behaviour ?

9 w7 (o S5 S (o SERR fRl
fRpfs B2

Define the compressibility factor of a
gas. '

(AI® AT IeTo! SIS Agw Ty |

What are Newtonian and non-
Newtonian liquids ?

FObT o T o e
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3." Answer any four of the following questions :

5x4=20

. &R R bR e Sew fap o

(a)

(2w sEee «ifE)
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The graph of ionization energy (IE)
VETrsus atomic number for the elements
through Ar (figure below) shows that
the IE increases from [; to Ne. Why the
graph shows maxima at Be and N, and

minima at B anqg 0?

Atomic Number (siRuIoRRs S )
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Atomic Number (m“lﬁﬁs 7JN)

(b) Explain why halogens have largest
electron affinities. - |
(T (TP XFgn ORI s 3, gt
Wll . . )
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(c) What are the hybrid orbitals of the carbon
atoms in the following molecules ?
~ 1+1+1+1+1=5

(i) H;C-CHj

(i) HC-CH=CH,
(i) CHz-C=C-CH,OH
(iv) CH3;CH=0

R R T ——

() H3C-CH,

(i) HyC-CH=cH,

(%) CHy-C=C-ch,0H
iv) CH,CH=0

v) CHs COOH

d
(d) Sketch the shapes of the following

molecular orh;
. orbitals : Olg» O';s’ Top and

Tap.
4+1=5
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How do thejr energies compared ? '

Orsr Orer Tap O 7y, SRS SRRCGA
@RI TIgfs wigrq 7911 3PeT Hfe
PIRNEFOIE (P32

fe) The compound 1,2-dichloroethane
(C2H4Cly) is nonpolar, while cis-
dichloroethylene (C,H,Ch) has a dipole

moment :
Cl . .
T4 sa
H—C—C—H =
|| : / \
H H ) H H

1, 2-dichloroethane cis-dichloroethylene

On the basis of bonding considerations,
explain why 1,2-dichloroethane is
nonpolar but cis-dichloroethylene is
polar.

1, 2GRFIHAN (CoH,Cl) T4 B% cis-

CRFTHRER (GH,CL) T R GR T =itz
Cl Cl . o cl

s o
H—C—C—H =

1 70N\

H H H H
1, 2G0TI CisOREITREW
Gl 5 A Rt B et ot <=1
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()  Briefly explain Planck’s quantum theory
and explain what a quantum is. What
are the units for Planck’s constant ?

3+2=5

B PIRIBI O 530 911 71 S+ (PRGN
T 01 2R g R e

(g) Dfaﬁne the ‘co-efficicnt of viscosity.
Discuss the effect of temperature and
pressure on the viscosity of a liquid.

1+4=5

smz@t@qkaavmtnﬁhnlvﬁaavmﬁvmseﬂﬁ@
MWmmMWW|

(h) Whgt is Boyle’s temperature ? Show

that Boyle’s temperature, Ty = =
. , 7-—.

Rb

where a and b ar
e
constants. van der \l?Vaal;
. +4=

T TR e CW":@ @ I Tawoy

5 =—

Rb v am bWﬁWm|
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Answer any one of the following questions :
10x1=10

ol ﬁwmaﬁm%@awz

(@) As cyclohexane goes from one chair
conformation to the other (note that
the two chairs are equivalent), it has to
go through several other forms
(conformations) — half-chair, twist boat,
and boat, as shown below: 2.5x4=10

R C ahd
R [

half-chair -

twistboat  twist-boat
AFCIRL e ARSI e

chair :
chair

Conformation S|

(i) Why is the half-chair conformation
very unstable (with high energy) ?

(i) Why is twist boat less stable than
the chair conformation ? :
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(iii)’ What is responsible for the fact that
twist boat is slightly more stable
than the boat conformation ?

(iv) Identify the flag-pole hydrogens in
- the boat conformation.

DI Bl 5 SR SRl Wi B 5l
SR TR Fete (Tl 5 SR
m)wmﬂ@%mmmmfa

AN | (PI SHHAI — S5, stipeial 1S
IR A Seict ¢

-
ha.lft—clhau- :ﬂ

twist-boat twist-boat

ﬂ TRCIRY TS AL e

chair

Conformatbn Wg{

) R A o whm B (i
®R)?

(i) IR e |
= e Wﬁﬂtﬁﬁwﬁwm
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(i) AARPCAR TS T TS SHASTS
e 31 (9T FiRd (e

(iv) TS TFHAS (FoAAT Eli‘@’wﬂﬁﬁﬁ
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(b} Bohr gave an atomic model based on’
quantum theory.

(i) Briefly describe Bohr’s theory of
hydrogen atom and how it explains
the appearance of an emission
spectrum.

(i) The first line of Balmer series
occurs at a wavelength of
656.3 nm. What is the energy
difference between the two energy
levels involved in the emission,
which results in this spectral line ?

. (iij) What are ground and excited
states ? . 4+4+2=10

TE (TR O ¢ fefe TR bl simmeifie

HIfE S9RGIT | o

() TIGEA IR I O 5T Rewer
Rl T AR B (AL QYRGCT Fofam
iRt I I FEE A

1 (Sem-1) CHE/G 15 Contd.



(i) AR (AT 2N (FAR w0
656.3 nm| 9% @I Fsfae wive
T POR eR *fS siiefay w2

(i) ST Wk TreRre o7 R

(c) Define critical temperature, critical
pressure and critical volume. Derive the
expressions for these critical constants
in terms of van der Waals constants a
and b. 3+7=10

I T, e o1l Wi i TR

RS | SleR AR 455 a W b IS,
P 43T @B s Threat|

(d) Define the terms surface tension and

surface energy. Derive an expression

for surface tension determination by
capillary rise method,

Calculate the height to which water will
rise In a glass capillary if the radius of
the tube 15 0.02 cm. The surface tension
of water is 72.8 dyne em-l. 3+4+3=10 '
B i1 opifess viceat P T T

TSI PO el 17 5y e Sieeal |
<61 0.02 cm TR TN Ay 4T B
8%l BfeR Refy == (AR R 72.8

dyne cm1)|.

———
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