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

Answer either in Englzsh or in Assamese.

1. Answer the following multlple choice
| questions. : 1x35=5

wﬁmm%@a’m@wg

(@) How many radial nodes does a_3p
atomic orbital possess ?

3P
@) o _—
(i) 1 |
(iti) 2
(iv) 3
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i) 2
iv) 3

() An atom with a valence electronic
configuration of 13225:221963323}93

belongs to group @

() 3

() 5

Gii) 11

(iv)] 15

| $2252263 s23p% FFAZNR [P AT <ol
e oiffel M o[@5(S |

G 3

(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 fmding 1S 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

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

(tv) The shape of the orbital will be
spherical '

A1 AR (FICT G5 SIH® G w19} T
251 T #+ CoITaI 51 | 21 Wfay «zaftss <t

TR A& ¢
() I G g3 TS (I e
TRl

(ii) ZTCAFVCH! G2 S (AR TSI *e7)
(iii) BZACO! G2 SO (AT AR TR
(iv) SRECGEDH SNFo (oAl

1(Sem-1)CHE/G 3 Contd.




(d) Which of the following compounds has
no isomer ?

(1) CH3CH2CH2CZ

(i) CH,CHO

(i) CH,=CHCI

(iv) CICH,CH,CI

wote W3l (0o (iR RIS 122
() CH,CH,CH,CI

(i) CH,CHO

(iii) CH,=CHCI

(iv) CICH,CH,CI

(e) The compressibility factor, Z for an ideal
gas 1s

(i) greater than 1

({)~ less than 1
(iii) 1
(iv) O
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(i) 1 OF I
() 1
(iv) O
2. Answer any five of the following questions :
i 2x5=10
w7 Rl e Al A e i ¢

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

3p SRR AR wewg (R(r;) Reisice
AR (r) @A S |

(b) Give the ground state electronic

M configuration for Si.
- Sz%@ﬁ@«ﬁﬁ@aﬁﬂmﬁim 'ﬂ
Mnd the Z4 from Slater’s rule for an
Ar 3p electron.

cﬁﬁﬁaﬁww,«f&ra 3p TEEE Zogy
Siefell < |

1(Sem-1) CHE/G 5 SRR RER %



(d) Fischer projection for a molecule is
v given below; draw the Sawhorse and

Newman projections for the same.

CH,
HO ——H __ HO:EH
£ e T S S SR - OH
CH, CH,
wero G5l Te feeis wfersel frl (R OR %
25 e o SferFs Sl |
‘ CH,
CH, i
HO —F—H: .. HOIH
H—+OH  H w==aOH
CH, CHL

¢) Explain what the photoelectric effect is

\/meant by.
SRS Sif<Ebal M & iy 3

\@/ What is inductive effect in organic
molecules ?

(&1 T9T e erer &9
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@ Why does the behaviour of real gas
deviate from ideal gas behaviour ?

%ﬂmcquww‘fc%wqaw
Rpife @b 2

(i! Define the compressibility factor of a
{_~ gas.

(T FRCPIOTETS! @elica Hews) forey |

() What are Newtonian and non-
- Newtonian liquids ?

UM o OB o f
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3. Answer any four of the following questions :
9%4=20

woe [z bfab) 2% el WA ¢

(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
E
@ i 2000 ;Q“'
' Ay
T ? 1500
o Cl
m PI
28 1000 [ Lt
= g & | S
i g
g g S00 A\(‘i
L O Nal &l
N’
2 .
w
=
s

0.2 4 6 '8 10121416 18

Atomic Number (olgiafdE H22n)
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H 3 %@ Ar (6 S5ad sfeq RHeadire
ANV HA1 (7 924 Tl e | it 0l
(U Li 3 73 Ne e SH152¢1 I qiforg | Frg
Be W% N &1 ¢%¥% 9% B &% O wefe

iR ?
¥ 2500 ]
"g He
Ne
= o~ 2000 AN
e = f(
Fa )
= @ 1500 H &
= 3] v Cl
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.8 NS Ivl?f S
o NS =
a3 S 500—1@{, i y\ =1
& & Li AN
|2 :
.= B 2 e
= 254 6810512 141618

Atomic Number (A<ucE 1)

(b) Explain why halogens have largest

electron affinities. %

(T (TR g e A 757, i
41 | '
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¢), What are the hybrid orbitals of the carbon
atoms in the following molecules ?

Y 1+1+1+1+1=5
e
() H3C-CHj 9 W B
5 11 Y. e
(i) H;C-CH=CH; T Y
¢
- (iii) CHs;-C=C-CH,OH ' &1‘ b
0 :
2 (iv) CH3CH=0 3 ,.\d_-ézo
\ | )
9 (v) CH;COOH Y

wFe Tl FERS 4@ T 2RI S

SRAGeER &7
(). H;C-CHj

(i) H3;C-CH=CH,
(iii) CH;-C=C-CH,OH
(iv) CH3zCH=O0 |
(v)' CH;COOH
(d) Sketch the shapes of the following

molecular orbitals: o, oy, 7, and

7yp - How do their energies compared ?
4+1=5
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() The compound 1, 2-dichloroethane

(CoH4Cly) is nonpolar, while cis-
dichloroethylene (C,H,Cl,) has a dipole

moment :
ClL il
it Cl Cl
ol Gt Gl N
e / \
G L] H H

1, 2-dichloroethane cis-dichloroethylene

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

1, 2T AT (CoH,Cly) T4 B8 cis-
Uiz < 2[2fe (C2HoClo) 3 7 R IS SR

sl
H—C—C—H g
il 7 NS
H: | H H

1, 2-TFT R - Cis-UIRR T 2R
(ol YOI A Ko R F=el g0t 1 |
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(f}  Briefly explain Planck’s quantum theory
and explain what a quantum is. What

are the units for Planck’s constant ?
3+2=5

A1 CHRFO ©F G0 N1 1 T (T

T & e 40 wimwimﬁgw

\(WDeﬁne the co-efficient of viscosity.

Discuss the effect of temperature and

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

el @eiide Acel 3l | O ATOF ¢oiTe
O] TS bl 2O HCED F4 |

(h) What is Boyle’s temperature? Show

- a
that Boyle’s temperature, Tp =R_b
where a and b are van der Waals
‘constants. 1+4=5

R Tl 52 (YA (@ IR Trew,

Ts = 2p T a T b SIS AT 42

Rb
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Mnswer any one of the following questions :

G 10x1=10

O RICHITAl @bt e T 94 ¢

(a) 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

[y e =

half-chiag half- chair

twist-boat twist-boat

AP e ARBCARI IS

chair

Conformation e

(i) Why is the half-chair conformation

very unstable (with high energy) ?

() Why is twist boat less stable than

the chair conformation ?
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(i) 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.

B3 a5 5] SEPR o[l S @6l 5

SFoA oAl Bers (DI 5H AR

FS) SR Sefhel (RO AT AT 29

o | (T2 SRRARIE — SGHI, ABCART 1S

i ANE S ¢

half-chair half - chair

twist-boat twist-boat

SR g AP I8

Conformation S

(i) AR e EeldH! R 5 ST
a3 210 -
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