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Answer either in English or in Assamese.

1. Answer the following multiple-choice

questions. 1x5=5
et ) eTEe Ted foare w9 ¢

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

@ o
i) 1
(iii) 2
(iv) 3

Contd.




(b)

3p SRR ARG Fwt fega eyt o 2
i o
(i) 1
(iii) 2
(iv) 3

An atom with a valence electronic
configuration of 1s22s22p63s23p°
belongs to group

(1] 03
(i) 5
(i) 11
(iv) 15

152252293 523 3 Freigetia 1o #i<eite] <ol
e wiffm 3571 ol |

M) 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

() 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

@B} 2FAYT (I B DS G} 25 T
50 ST *#Ty (oA oe | 230 S eies ot
39 2/l 8

(i) ZE <5l 2 TS (oD oS
A7l

(i) A G2 S (AR TSR *7)
(iii) TCETIAD! G2 THS (AR ABRE! 5
(iv) TRRGADGE PO (SNEAPH
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(d) Which of the following compounds has

(e)

no isomer ?

() CH,CH,CH,CI

(i) CH,CHO

(@) CH,=CHCI

(iv) (3Cé§CH§CI

O il CRIRTB! (e Tl iz
()  CH3CH,CH,CI

(W) CH,CHO

(iii) CH, = CHCI

(iv) CICH,CH,cI

The compressibility factor, Z for an ideal

gas is

()  greater than 1
(W) less than 1
(i) 1

(iv) 0O
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(i) 1 O I

@@i) 1

(iv) O

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

were il eEPTIRR fAeeIel “Aph1q Ued ¢

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

3p SEReE AR T (R(r) RASCS
IR (r) ETE S|

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

Si T ofiwaa TEg /e foi |

(¢ Find the Z.r from Slater’s rule for an
Ar 3p electron.

Cso1Fa e 2ITS Ar 3 3p TFGW Zogy
Yol =41 |
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d i 20 il
(@ F Ischer projection for g molecule is (g9 Which compound is a stronger base ?
given below; draw the Sawhorse and

Newman projections for the same. UOO :
r

e, CH, ) e

HO H HOwea [

: e — i Oo (IO ol SR I 2
CH, = H L] g
CH, g e
T\e,wmma%mw%cwfﬁmmw% ¥ |
D W% WO wferms| S |

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

Bl om T i 57 A9 (o1 Wb S (o1 SAH=eR 2I<i
‘sl OF
: 9 ‘EIC??
CH, E 2
(e) E ! CHj (i) Define the compressibility factor of a
m}::plaianhat the photoelectric effect is gas.
an y
(TR FCFIOT ool @i et = |
ST o {5y
RUCRE TG 4 | () What are Newtonian and non-

Newtonian liquids ?

BT iR O-Heug wee 59

moleculeg ?

053 g SRS ool fso
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3. Answer any four of the following questions : H 3 #Rl Ar ¢ai Saeiesd e Refie
' 5x4=20 AR AT @14 94 731 tarm | @721l tsies

O R 51751 =i e oy o @ Li 3 73 Ne a1 Sia =i qifowz| e

' | Be WIF: N 7 @s"® 9% B 9/ O weyo

(@) The graph of jonizat
: Nization energv (IE S(CR 2
1ngrsus atomic number for the elegn];fe(nts) |
rough Ar (figure below) shows that

tfl}: I}Ell lltllcreases from Li to e, Why the e e

S'aph shows maxima at Be and N, and g i e

minima at B and o » i ~ = 2000 /f"é"

2 = Fs
ot B8 1s00 S Sz
—. 2500 2 J y 1
é, l = H C, (®] P
. 1000 He P

5 = 2000l f kS J;\;’ M%/ S
= & 1s00 i Li ALY

&ﬁl < ~ _‘5
T 000 i< 0 2 4 6 8 1012 14 16 18

=] = -

] . Atomic Number (2&Il9fE H3)
200
S

7

ot .

5 T T 12 14 16 12 (b) Explain why halogens have largest

Atomic Numper (Aeifaes ) electron affinities.
<91 |
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(©)

(d)

What are the hybrid orbitals of the carbon
atoms in the following molecules ?

1+1+1+1+1=5
() H;C-CH; .
(i) H3C-CH=CH,
(i) CHz-C=C-CH,OH
(iv) CH;CH=0
(v) CH;COOH
ST Tl SRS 2t < AT FAO
SRRCEEE 2 -
() HyC-CHj,
(i) HzC-CH=CH,
(i) CHa-C=C-CH,0H
(iv) CH,;CH=0
(v) CH;COOH

Sketch the shapes of the following

molecular orbitals ¢

*
O1s» oy¢, mp, and

P

73, . H i .
2p - How do their energjes compared ?

4+1=5
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15y Ors, Top NS 7y, SURT SR{ECGE
(T3 wiFfe oFq 91| 29T Hfe
OSSPl 2

(e) The compound 1, 2-dichloroethane

(CoH4Cly) is nonpolar, while cis-
dichloroethylene (CoHyCl) has a dipole
moment :

Cl Cl Cl

e Cl
Jo ] / N
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, 2T I (CoH4Cl) B4R &8 cis-
s AR (C,H,Cl) I B R I izl

o Chwiii CL
H—C—C—H =
| 4 7 S
H H H H
|, 2-CRFI A Cis-UiR S B
Tl VoI A Ko R PRe i1 34
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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

AP CPRIO O b3jtp 11 <o Sy oG
A T T 11 A &9 G 7

(9) Df:':fine the co-efficient of viscosity.
Discuss the effect of temperature and
pressure on the viscosity of g liquid

1+4=5
TS| Geiiz RE 21l | 9o Aoty o
mwmmmWWI

(h) What is Boyle’s temperature ? Show

Rb

n der Waals
1+4=5

R @ 37 T,

that Boyle’s temperature, 7}, = -2
A BB

wherelafand S plare va
constants.

SEGERCECO TP

TB:_E_

Rb 1 @ b ®I8 Ty g
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4. Answer any one of the following questions :
10x1=10

weiq Rzl by 25E Ol TH 6

(@) 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

bl S
[ =4
half-chair e half-chair
-/

boat

Energy *if&

twist-boat

twist-boat

AR Fle AR 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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(1) What is responsible for the fact that

r'st boat is slightly more stable
an the boat conformation ?

(iv) Identify the flao- ;
the boat ciné;%nlzzgoi}.’dmgens ¥

PIRE G 51 B o o) i 5t 5

PIST) O S @35t S

SR
d;?. e S5
halfchair =
&3
o
fx]
{r—q’%}\\ twist-boat twist-boat
e AT e AP e
Conformatbn SOl i
() SR oy |
A S @ R (afi
(1) AR |
e STHAC! R 53 wemopioras
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(b)
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(iii) ATCARL TG TR S FTRAGTT
wiEel 39 (AR e 62

(v) TE TTRAS oA WG (G20
(7Sl |

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
TE RIS ©Ed e fefe i bl AR
w2 SoI<eI |
() RGCE ARG T O G [
Gt 7] W 3 (A 2R (T Gara
effe et e Je |
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()

(@)

() AAE (WTF ALY @AE ©IR8 T
656.3 nm| 93 @R ol Tiew
12 YOI WIS *Ifes i o2

(iii) ShER % Treftre %9 2

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

FifeT THeol, FIEE biol Ui Fifs e
e 3l | SISE AR 475 a TR b A,
T 455 (S0 fegfe Tied |

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

“f{bn S 2feifea Ficeal il | (ki wel T
(S0 2P0 ez AN @bl wfefe Tieea |
9ol 0.02 cm (FHS FoT9 G 2Ae [T
evqts o Fefa | (AT 2o 72.8

dyne cm™1)|
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