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CHEMISTRY
Paper : CHE0100104
( Chemistry-1 )
Full Marks : 45
Time : 2 hours

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

Answer either in English or in Assamese.

Answer the following multiple-choice
questions. 1x5=5
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(a) How many radial nodes does a 3p
atomic orbital possess ?

i O
(i) 1
(iii) 2
(iv) 3
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(c) The square of a wave function, ¥2, is

found to be zero for a certain region of
@ O an atom. This finding is interpreted as
(W 1 () It is highly likely to find the
electron in this region
(g ; J (ii) The probabxllty of finding the
(iv) 3 :

electron in the region where is null
(b) An atom with a valence. elgctrzomc G e igrt ek, o3
configuration of 1522522p%3s23p3

electron in the region where is low
belongs, to group

(iv) The shape of the orbital will be

@ 3 spherical
i S . : KRR bl ic RUin Rt e R p—
(i) 11 | o N 260 T X AR | B IR i g
(i) 15 : : IR i 8
1322$22p63523!73ww A1 Bt ’ () TEF GO G qS (o W
orfiiqe O 39 S| . SRRl
0 3 (i) TFFVB 9B WS (AR TSRA =
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(i) 5 ~ (i) FAGTO 9B WS (AR STERA RS
i) 11 (iv) SRRGTER S (iR
(i) 15 :
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4) Which of the following compounds has e Coteet ie Ol B4
f no isomer ? ' i) 1 9 i

(i) CH;CH,CH,Cl i) 1 9t 39
ii) - 1
(i) CHRCHO N
(iv) O
(i) CH,= CHCI
2. Answer any five of the following questions :
(iv) CICH,CH,Cl

2%5=10

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

3p SR AR wowa (R(r) Reidics

o fal GACH! G TG iR
() CHyCH,CH,CI

(i) CH;CHO

i) CH, = CHCI : T IR e
; : b) Give the ground state electronic
. o (
(iv) CICH,CH, . \aJ > configuration for Si.
ibility factor, Z for an ide
(e) The iC;’mPTeSSIb‘hty Si T e 3= [ B
gas ‘
(i) greater than 1 (¢} Find the Zefr from Slater’s rule for an
i) less than 1 : Ar 3p electron.
ii
fii) 1 : oIS | I Ar 3 3p AT Zofy
QRIS
iv) O
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'scher projection for a molecule ig
N w; draw the Sawhorse ang

(d)

n belo
f}l::rman prOJectlons for the same.
CH3 ;
| H N HOI
H_,Cj. = i OH
CH3 CH3 .
G mwﬁm@i el ol trm ol
_ % wie oA IST R T
CH3 g
B
H——0oH lwOH

3

fe) Explain what the photoelectric effect is
meant by. -

AR AR5 W o

() * What is inductive effect in organic

(g) Which compound is a stronger base ?

O (PG (T i ey ¢

o Y

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

e a1 oot et s (ot e o
fpifs <52

(i Define the compressibility factor of a
gas.

COTRY ST NoTe! @eise Siews| fmy |

- () What are Newtonian and non-

Newtonian liquids ?

molecules? . it FEsTT o w-ResTn we fare
o) SR Wl erer e
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3. Answer any four of the following questions :

Sx4=20
we Rt Bifasr e Tad fo ¢
(@ 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 —
g Ne [
~ = 2000
(% 2
F A
s B 1500 N )
& Cl
= oo Hdod PN L (2
- .g ":j 1g S
g IE Dl\ si
g g s00 . .
g 8 Li Mal &l
.;g 0 2 4 6 8 10121416 18

Atomic Number (ARWRE 747)

. (2L wEiEe %)

H 3 #[@1 Ar (& " =«ifeq [edice
AR F2ia =2 92 ot ) ot el
@ Li 3 791 Ne «tat St *(f 2oz 5%
Be ©%: N & @+qw @i% B wiw O wae
R ?

__ 2s00 =1
'—g H
Ne
~ 2000 -
=) /’<
Fe¢
B3 1500]{] L b
=
m H C (@] pCI
~ 1000 He
% '\(I t‘;‘llg S
N s0a h‘ B l \J/Sl
§ Li MalAl
-+
&
5 0 2 46 8 10121416 12

Atomic Number (ARWIGRS 737)

(b) Explain why halogens have largest

electron affinities.

(T (TR e OIS JET 59, i
|
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What are the hybrid orbitals of the carbon
al

L ing molecules ?
atoms in the following 1+1+1+1+1=5

() HaC-CHs

(i) HaC-CH=CHa

(ii) CHy-C=C-CHOH
) CHyCH=O

() CHsCOOH »
wors il SIS W I AT AT
SR 52

(i) HzC-CHj

(ii)' H3;C-CH=CH;

(iii) CHz-C=C-CH,OH |
(iv) CH3CH=0

O1s, O';s, ﬂ'gp i< ”;p qje 535 @@34:@51
@A wrgfe wweq w91 3309 i
TEFSIE g 2

(e) The compound 1, 2-dichloroethane
(C2H,ClLy) is nonpolar, while cis-
dichloroethylene (G2H,CL) has a dipole

moment :
Cl CI
| o Ct
H—C—([?—H =
| - IR
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-CiEFT R (CoH4Cly) 94T &% cis-
PR (C,H,Cly) 3 f 1w 0z

R e
(v) CH3COOH H-—?—(lf—H >C=C<
(d) Sketch the shapes of the following H H H K
i . d _ _
molecular orbitals: 0y, 015, %2p D 1, 2-TiEr e cis-TiF 9 3R
735 - How do their energies compared ? CTa! YOR A Reo R e g |
i 4+1=5 )
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h)

lain Planck’s quantum theory

1 ex ;
s pn what a quantum 1s. What

and explai , i
i r Planck’s constant?
are '_che units fo e

m@w@@ﬁmwmwwmm
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Define tho co-efficient of viscosity.
Discuss the effect of temperature g.ind
pressure on the viscosity of a liquid.

1+4=5
Sarel @A FeEE WAl | SR AGOR 85I
Tarel W% Biof SR LAl T |

What is Boyle’s temperature ? Show

a

that Boyle’s temperature, TB:E

)
where a and b are van der Waal

1+4=5
constants.

7R Gasel B2 (Al (T IR LIS,

T. =% 7% g SR b SIS AR EIF |
B~ Rp
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Answer any one of the following questions :
10x1=10
SRR s QU R S —

the two chairs are €quivalent), it has to
80 through seversa] other forms
(conformations) — half—chair, twist boat,
and boat, as shown below - 2.5x4=10

R ;
(s W@

twist-boat twist-boat

ARCAR e AR e

chair

Conformatipn Poc

(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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What is responsible for the ‘fact t;}‘kl)all;‘_
twist boat is slightly mgle?s
than the boat conformation

in
] ify th ﬂag-polc? hydrogens
o Itizn‘t?o)e’\t cf)nformatxon.
s/l S <Ol 5F
T Bl B SRR
goﬁa e deTe (D! 5F Tﬁ
Foe) S TR m A i
et | i3, SEEIEIR — GE5d, AR

oS G TR 8

(iii)

b hagf?c/hlair

twist-boat twist-boat

AR A AT A

chair

Conformation Sl
() e e o i
@fR)? :
i) PRI o SRR A 0 et
% fgae
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(i) AFTIRT e Srpmost 16 SR G
7 7z e g

(iv) e SE@moe (gojors R eeE et
el |

Bohr gave an atomic model based on
quantum theory.

()  Briefly describe Bohr’s theory of
hydrogen atom anq how it explains

the appearance of an emission
spectrum.

() The first line of Balmer series
occurs at ga 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 ?

(iii) What are ground and excited

states ? 4+4+2=10
T @RIBA G @5 Fofs TR B s
IfE So1D | —
(i) AIYTER *RAQF TR G 70 Rl
=1 o B @ TR TER RS
AT A e q@iE
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(c)

(d)

(i) AR TR AL ([FAT TR [
656.3 nm |- 93 (IA[ fefe Gt
FFeld YR e *IfET 212l e 2

i) e I Trefere @9 15

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

e Taee], FIfee bivl B PGS STOTS

seeE Tl | OlelE qETE &7 a SIS b AT,
TS 435 (PR Afeie Blered |

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 em™!. 3+4+3=10

57 SN #PIfG el Wl | e FeTl B
AR FD5IA R TR 9B TS Sieted |
&6 0.02 cm (FXF TR TSI A A
@7Fa ©fod el 31| (SR oo 72.8

dyne cm1) |

———
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