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Answer either in English or in Assamese.

1. Answer the following multiple-choice
questions. 1x5=5

wete frdl 2R beq e 91 8

(a) How many radial nodes does a 3p
atomic orbital possess ?

i) O
() 1
(iii) 2
(iv) 3
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e le)
(i) 1
(iii) 2
(iz)) 3
(b) An atom with a valence electronic

configuration of 1s22s22p63s523p3
belongs to group

f .3

@ 5

(i) 11

(iv) 15

15225%2p%3 523 p3 BEF N RV 2fwie] b1
AhgE oiffel 397 Swefs |

@ 3

@ 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

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

(i) The probability of finding the
electron in the region where is null

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

(iv) The shape of the orbital will be
spherical

@Bl AT (P B HHAO B TR ToS
o S % AT 91 | B SIIfE AT

A Al 8
(i) T GO G2 TS (RG] WO
TRl

(i) FEFAO! G2 SRHS (ARR FASRA X
(i) ZAED! € TS (AR TSR
(iv) TRRCGEER SIFO (NPT
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(d) Which of the following compounds has
" no isomer ?

(i CHyCH,CH,CI
(i) CH,CHO

(iii) CH, = CHCI

(iv) CICH,CH,CI

weTe Wl FINUe! (T5R NN qiR?
(i) CH,CH,CH,CI

(i) CH,CHO

(iii) CH, = CHCI

(iv) CICH,CH,CI

(e) The compressibility factor, Z for an ideal
gas is

(i) greater than 1

(i) less than 1
(@) 1

(iv) O
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S (ol SCPBTTIeTS] SeUlsT, Z
(i) 1 o &
(i) 1 o>
(i) 1
(iv)] O
2. Answer any five of the following questions :
2x5=10
weTe fHal empTyed Ml Sioe Ted Wl ¢

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

3p SRR ARRIA T (R(r)) ISR
PR (1) EL =

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

Si % wfiwT JEE R B

(c) Find the Z,y from Slater’s rule for an
Ar 3p electron. ‘

i5fe RTR TS Ar I 3p TEGFE Zogr
seell <4 |
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(d) TFischer projection for a molecule is

(e)

given below; draw the Sawhorse and
Newman projections for the same.
CH,

CH, S
HO ——H __ HO'ZH
H ——OH H w=l=a OH
CH, cH,
wele bl ST T Siferss Ml (e O %
% iR NOrH wferwst i |
HO ——H __ HOIH
H—-OH  H w==aOH
CH, o

3

Explain what the photoelectric effect is
meant by.

SRR oS AR T [ = =0 |

What is inductive effect in organic
molecules ?

(& GF ST 2for {2

1 (Sem-1) CHE/G 6



(g9 Which compound is a stronger base ?

0 0
(€ o

(h) Why does the behaviour of real gas
deviate from ideal gas behaviour ?

0 W (e IpI I (SIE SpReE ofFl
e =5

(i) Define the compressibility factor of a
gas.

(9751 ALTIO [eTo] @efisd Heea) |

() What are Newtonian and non-
Newtonian liquids ?

FosT o - FURTE v et
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3. Answer any four of the following questions :
S5x4=20

Ot g BIfhr o5 Tes fat e

(a) The graph of ionization energy (IE)
versus atomic number for the elements
through Ar (figure below) shows that
the IE increases from Li to Ne. Why the
graph shows maxima at Be and N, and
minima at B and O?

2500 1
= He
= f Ne| , |
R e <
> = /
Ee Ar
= ? 15005 1-I‘Lf .
= N Clg
m H C‘s‘ Q P/
= looo E?" il
= F g ¢ |S
S / tl\g,f
= §  soolp kP /N si
- § Li Mgl {21
N
—
w2
= 0 2 45 810121416 12

Atomic Number (R4 F221)
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Atomic Number (ARSIERE 7227)

(b) Explain why halogens have largest
electron affinities.

(T ST EE SRS i 5w, il
4l | ;
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(c) What are the hybrid orbitals of the carbon

atoms in the following molecules ?
Il £+ 16 1=5

() HzC-CHs
(i) HyC-CH=CH,

(iii) CHz—C=C-CH,OH
(iv) CH,CH=0

(v) CH;COOH

were Al SEEe 4/ I AT AR
SRIRCGE AN 52
() HsC-CHj
'ﬁU HyC-CH=CH,
(iii) CHs-C=C-CH,OH
(iv) CH3CH=0
(v) - CH;COOH

(d) Sketch the shapes of the following
molecular orbitals: oy, oy, 73p and
;r;p . How do- their energies compéred ?

4+1=5

1 (Sem-1) CHE/G 10



Gl oy Nams 5 Eiss 7, RS SRIRCG
(TR Wl = T4 330 M
TR (Pl 2

() The compound 1, 2-dichloroethane
(CoH4Cly) is nonpolar, while cis-
dichloroethylene (CoH,Cly) has a dipole

moment :
CI
(fl | c Cl
H—C—C—H o=
e ig] 7 %
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, 2-UBFTHA (CoH4Cly) S e cis-
s EREN (CH,Cl) ¥ B (R 3N S|

s Cleic o]
H—C—C—H Dol
L il " N

H H H H

1, 2-GEFE cis-Cieg s A
sl VoI AEA Reao < el gt <5
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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

oA (PRGN ©F 53 1T 1 BN (IOIT
e 3 I 90| AT G175 R [ e
(g) Define the co-efficient of viscosity.

Discuss the effect of temperature and

pressure on the viscosity of a liquid.
1+4=5

Aol BT FeE Ml | $9e" Aol 9oe
TZe! IR BIoF 2SR SICEGI 41 |

(h) What is Boyle’s temperature ? Show

that Boyle’s temperature, TBZ%
where a and b are van der Waals
constants. 1+4=5

e Gol [ M@ (T ITe1 Taewl,

TB:E TS g G b SIS T 45 |
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4.

Energy vq%

Answer any one of the following questions :
10x1=10

S AT GbY o e 9 ¢

(@) 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

T Ll
half-chair half-chair

twist-boat twist-boat

N e AFCil 9re

chair chair

. Conformation =i

(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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(iij) What is responsible for the fact that
twist boat is slightly more stable
than the boat conformation ?

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

5B I 5l bR SEe S S @B B
SR el Bere (TEAGH 51 SRECAR
HYOeT) O SEA (FROAINT WS A1 2
Il | (IR SRR — SR, AR e

o NS T 2
g T
& L =)
halles = e half-chair
2 N
(5]
o
m
53 twist-boat twist-boat
) AR e AFCAT A
chair . s

Confo}rmation gt

(i) SEHD Smece wfe S [ (<
@R)?

(i) ARTARI TS SFHAC! [ 5 Sfweiocs
N a2
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(i) ATCIRT S AT e SRoIGTE
e 79 @R e e

(iv) TS SEFAS (gorors Eri‘@’cwwaﬁw
(et |-

(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.

(ii) 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 ?

(i) What are ground and excited

states ? 4+4+2=10
TE RRIGY OGF @oi1 fofs TR Bt siawiaRe
I ST | o
() FRGEH AN I O b [
73 T S 2 (FEAT A2GEH ol
FeffeTt It e IR fovalt |
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i) MR (TR /AT (@QF SIS T
656.3 nm| 92 @I [l @ioo
T MOIN e *feq A Fiwe

(i) SE=R =% Trefere @y e

(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

Tt Taeol, @S bisl o9 Fifte oo
FiEl Al | SleR qieR 495 a SR b AP,
TGS 435 (PR Sfoife Tiereal |

(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 is 0.02 cm. The surface tension
of water is 72.8 dyne ecm™!. 3+4+3=10

IR R #pifes Tikeal faa | (e 7ot T
GO BoH S A bl Seaie Thre |
95l 0.02 cm (IR TeTT IMSE At K=
ﬁe?ﬁ?ﬁWﬁﬁWl(ﬂﬁ?ﬁﬁﬂ?QS

dyne cm™1)|
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