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Answer either in English or in Assamese.

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

W'WWWWWS

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

@) 0O
i) 1
(iii) - 2
fiv) 3
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3p SRR ~RfEN fw iii'{;ﬂﬂ"xﬂﬂ%ﬁﬁ? | (c) The square of a wave function, Y2, is

found to be zero for a certain region of

U an atom. This finding is interpreted as

(@ 1 | () It is highly likely to find the

i) 2 ' - elegtron in this region

_ (i) The probability of finding the

(tv) 3 ' electron in the region where is null
5] R Bt wth, f VEUSHES SlECHENIG (i) The probability of finding the

configuration of 1s%2s°2p°3s<3p electron in the region where is low

belongs to group .
(iv) The shape of the orbital will be

@G 3 spherical
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(iv) 15 . _
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(d) Which of the following compounds has } : '
no isomer ? P & e T

i) CH,CH,CH,CI (ii) | 1 O I
(iii) 1
(i) CH,CHO
' (iv) O

(i) CH, =CHCI
: 2. Answer any five of the following questions :

(iv) CICH,CH,CI ' | 2x5=10
oo mal @O (O iAW e WWWWWWWS

(a) Plot the radial part of the wave function

(i) CH;CH,CH,CI . .
; (R(r)) versus radius () for the 3p orbital.

(i) CH3CHO - 3p SRR ARKIR TR (R(1) fRefies

(i) CH,=CHCI TR (1) e S |

o T | | . (b) Give the ground state electronic
w) g CHCl configuration for Si.

(e) ’;‘2: ic;)mpressibility factor, Z for an ideal 5 T ofiweR TEEm R B

() greater than 1 () Find the Z.r from Slater’s rule for an
' Ar 3p electron.

5E TR RIS Ar 3 3p R Zegr
sicel < |

(i) less than 1
fir) 1
fiv) O
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(d) Fischer projection for a molecule is

(e)

given below; draw the Sawhorse and

~Newman projections for the same.

CHj

CHy \
HO —|+—H __ HO:EH
H——0OH  H w=-aOH

CH,

i m

m HT

C 3
weTe @bl SR iy wiferwel fral e oe =
25 O Werw wferr s |

CHj

i :E

RO o 2
HO ——H HO:[:H
H—~OH  H w==aOH

CH,

'.I: Hiue

CH,

Explain what the photoelectric effect is
meant by.

WWW%W@WI

What is inductive effect in organic
molecules ?

o ST R e e
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(h)

()

0)
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Which compound is a stronger base ?

o RSO

o g @G (e S TR 2

e Yot

W'hy does the behaviour of real gas
deviate from ideal gas behaviour ?

BT ST (I SO SN (R SHbIAS 2I
RipfS W+ |

Define the compressibility factor of a
gas.

(5T FLCRGTAETS! @efisde wges! firdtl |

What are Newtonian and non-
Newtonian liquids ? '

ﬁﬁﬂmwﬁﬁﬁﬂw%?
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3. Answer any four of the 'folloWing questions :

S9x4=20

we R SIS =T Ted o ¢

(a)

)

(212 T [

First lonization Energy (kl/mol)

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?
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(b) Explain why halogens have largest
electron affinities. |
(@ TP BT S Aes R, i
41| b
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(c) What are the hybrid orbitals of the carbon
atoms in the following molecules ?
141+1+1+1=5

(i) HsC-CHj

(i) HyC-CH=CH,
(iii) CHs—C=C-CHyOH
(iv) CHzCH=0

(v) CH3;COOH

e Rl SRS 43 TR SRR AT

SRR /e
(i) H3C-CHj
(i) H;C-CH=CH,
(i) CHs-C=C-CH,OH
(iv) CH3CH=O
(v) CH;COOH
(d) Sketch the shapes of the following

- molecular orbitals: o5, o7, 72, and

: g G
73, - How do their energies compared ?

4+1=5
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@3oIR wigfe weEw 39| TR A
TERERROICE (Al 2

(e) The compdund 1, 2-dichloroethane
 (C3H4Cly) is nonpolar, while cis-
dichloroethylene (CoHoClp) has a dipole

moment :

Cl
T c cl
H—C—C—H “oed
I 7 N
H H H H

1, 2-dichloroethane cis—dichloroethyle_ne

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

1, 2TRFTH (CoH,Cl) Wl g cis-
OEFTRAEH (C,H,CL) T B 78 3 =izl

i S
H—C—C—H e
| N . N
H H ' H H
1, 2-CRF T cis-ORpT AW
T YOI e REasl I TRe gt 3
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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

A1 (TIRFOI ©F 5 Wi T S (PRFGT
e 6 i 901 2l 79 G e

(g9) Define the co-efficient of viscosity.
Discuss the effect of temperature and
pressure on the viscosity of a liquid.

1+4=5
Aol Geieg K W3l | SN AHOR er]e
T WS HIFN AR S 9 |

(h) What is Boyle’s temperature? Show

that Boyle’s temperature, Tp=——

where a and b are van der Waals
constants. 1+4=0

T TEel 2 (MYEl (T IWEE T3,

a

T§==g§;iﬁ5czvm@_bismwaamﬂia@Mﬂ
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Answer any one of the following questions :
10x1=10

o1 [Tl b eE Ted 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: 2.5%4=10

- o ST

=y, daed
half-chair e halfichaur

twist-boat twistboat

sffpraal T AR e

chair : chair

Conformation &9l

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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Energy =&

(it} 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.

SIS I Bl BF] SHFET SR O 5T 5!
SEHACA AW 26T (YRG! 5| SCAL
) O Sfg@e] (BN TS S 29
STt | (R, SRAER — S5, NI e
% WS ST 2

EH wEs!
= =
half-chair half—chair

twist-boat twist-boat

chair

Conformation Sefiol
() SEED el S wRE B (e
@®)?

(ii) AR FTe SEweIC] B 55 SorerE
% 310
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(b)

(i) AR TS SEHAD! NS TRAGF
werel 5 R IR e

(iv) e TTTAS (FAAT YRG (EACFLD]
el |

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 ?

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

T (RGN TEs 808 fofe R 9B ARk
wif% SeRGIEL

() R SR T Ogd B R

fral 91 O B (DT BRY TSR ol
ZefieT] PRt R Fene, orall |
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[ NI (INT YT (FAF TR
656.3 nm| 93 @R Fsfwe Tow
ol HOIR Wew *Ife sidfy e e

(i) oY W= Srefere w1 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

Tifes Tewl, WWWWW
e fdl | SR R 459 o 9% b A,
FINT 477 (IR0 e Siensd |

(d) Define the terms surface tension and
surface energy. Derive an expression
for surface tension determination by 5
capillary rise method. : '

PR

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

>[I O offes kel x| (e weTl T
TS oI ez A 51 wifesyfes Tfonea |
9ol 0.02 cm (FRF T MeEE A 5
@ﬂaza%%aﬁcﬁnwuvnﬁﬁmﬂms

dyne em™1)|
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