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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. A 1x5=5
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. (@) How many radial nodes does a 3p
atomic orbital possess ?

i) O
@) 1
(;'ii) 2
(iv) 3
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‘(ii) 1
(i) 2
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An atom with a valence electronic
configuration of 1s22s22p63s23p3
belongs to group
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(iv) 15
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(¢ 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 h1ghly hkely to find the
electron in this region

(ii) The probab1l1ty -of finding the
. electron in the region where is null

- (iiij The probability ‘of finding the

electron in the region where is low

_(iv) The shape of the orbital will be
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(d) Wthh of the followmg compounds has T .
no isomer ? » » _ (l) | o SRS

(). CH3CH,CH,CI i) 1
i) CH,CHO - i) 1
(ii) ,CHO - ﬁv) .

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

(iv) CICH, CH,Cl 9x5=10

et fit OGR! G S AR | Wﬁmmﬁm%wm

(a) Plot the radial part of the wave function

(i) CH3CH,CH,Cl
. (R(r)) versus radius (r) for the 3p orbital.

‘i) CHiCHO |  ap SR AR e () R

(iii) CH,=CHCI TN () T S| |
(b) Give the ground state: electfonic

(iv) CICH,CH,CI ' | ol conﬁguratlon for Si.
(e) ;‘:Se compre831b111ty factor, Z for an 1deal S m g R ﬁ‘lﬂ
is

() greater than 1 ‘ ' (c). Find the Zg from Slater’s rule for an
' : Ar 3p electron.

" (i) - less than 1 , -
(ii'i) ] . WWWArQSpW Zegr
= : sttt 21|
fiv) O |
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- 3. "Answer any four of the following questions :
~ | . Sx4=20

SoR Rz 5IfInt e ey i o
(a). The graph of ionization ehergy (IE)

: Versus atomic number for the elements
through Ar (figure below) shows that

the IE increases from Li to Ne, Why the

gr.a;?h shows maxima at Be and N and
-minima at B and O? ;
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() Explain why halogens have largest
electron affinities. '

T ‘
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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) H;C-CH=CH,
- (f#) CHyC= C-CHOH

(iv)- CH3CH-O
(v) CH3;COOH

T Al SRS A T SR AR

SRRGARE R
(i) H31C-CH3
(i) HyC-CH=CH,

(iii) CH3-C=C-CH,0H

" (v) CH3COOH
Sketch the shapes of the following

molecular orbitals : o, O1s» Tap and

* ) :
#2p - How do their energies compared ?

4+1=5
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The compound 1,2-dichloroethahe

(CoH4Clp) is nonpolar,” while cis-.
dichloroethylene (GHCl) has a d1pole

‘ moment
ca o s ~ '
. (fl | . Cl Cl
H—C—C—H a ‘\c=(,/ '
1 / N
H H H H

1 ,. 2—dichforoethane cis-dichloroethylene

On the basis of bonding considerations,

" explain why 1,2-dichloroethane is

nonpolar but cis-dichloroethylene is

~ polar.
1, 2-TRFIHA (CoHLCl) TR B cis-
O (CH,Cl) IR m-maswix

g cal ‘ cl .
g foo ~ ~ ct

H—C—C—H ce=c’

SR Y ./ N\
H H H H -
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() Briefly explain Planck’s quantum theory | . L
and expldin what a quantum is. What 4. Answer any one of the following questions® -
are the units for Planck’s constant ? o - ' IOX1—1_0

o 3+2=5 o’ [l bt eeE Tl 1 8
AT (RO WWWWW @RIBIN () As cyclohexane goes from one ‘chair
L I . 0 conformation to the other (note that
o v NG T I B | ARTT GRS GFFER f? the two chairs are equivalent), it has to -
Chmen e ) . through  several other forms

(g) Dfeﬁne ,t,he_' ‘cq—,gfﬁc;gpt of viscosity. %;znfdf:r?a'.ﬁ%né) — half-chair, twist boat,

Discuss the effect of temperature and " and boat, as shown below: 2.5%4=10
_pressure on'the viscosity of a liquid. B
' | | 1+4=5 '
I el et it | W A SO | o Wmf W!/’ﬂﬁ 3
O W1 DI AT AT 1 | ¢
(h) '~ What is 'Boyle'_’s telznperature ? Show g?.
g
oy , , a m
;_.that Boyle’s tempelrature, Tp =§5
where a and b are van der Waals
constants. 1+4=5 -
: _ - Conformation &9l
TR Tet B (a7 IIER B! ~ o
| ' ’ () Why is the half-chair conformation -
_a ' o very unstable (with high energy)?
TB—R—bﬂ’E a 9% b OIYIR IR | G X >
. - (i) Why is twist boat less stable than
' the chair conformation? -
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(i) ofiws Wi Srefe s &2
(c) Define critical temperature, critical
pressure and critical volume. Derive the
expressions for these critical constants

in terms of van der Waals constants a
andthr 3+7=10

TG T00l, TS 51 w7 i STeR
@I 1l | SleE qeTg &7 @ G b AR,
TS 439 (FBR Sfofe Shred |

(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 em. The surface tension
of water is 72.8 dyne ecm~!. 3+4+3=10

D157 1% oI viceal it | Cofiies 7ot B2
&S 7o el i b wfeUfe S |

€% 0.02 cm (P TR M A e
SR Bl e 1| (o1 B 72.8

dyne cm™1) | :

_—
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