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CHEMISTRY

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

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

Answer either in English or in Assamese.

Answer the following questions as directed :
1x5=5
ot orpiis woTe fiat erera Bew fom ¢

(@) What are the possible values of
principal (n) and azimuthal quantum
number (I) for the unpaired electron of
the atom having atomic number 9 ?
ARAARRE T 93 HNCBr® 24! Sgon
EAGVOR SR e Wi afempres
PRI e 2
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(b)

(c)

casing order of the first

correct decr i
e ation energy of the following

ioniz
clements is— ‘
(Choose the correct option)

< Gl GTFPTTER A RIS 61w
%j%m < (@@ Goh b G

() He> H>Be>B
(ii) Be> B> H> He
(i) H> He>Be>B
(iv) B> Be>He>H

Which of the following alkanes has the
ability to exhibit optical activity ?

(Choose the correct option)

o Al T T S ATl

4R ?

(i) Neopentane
GEES (S "

(i) Isopentanc

WA

(iii) 3-methylpentanc
3-feEaATE

(iv) 3-methylhexane
3-faZeTrzcem
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(o7 Geds Al TS

(d) The real gases show nearly ideal

behaviour at

(Choose the correct option)

AT (orRcAld o (5% Al Sibeel (r3ar
(9% Gedfs AIf> Efrsdr)

(i) low pressures and low

temperatures
TN BiY TF T THO©

'(ii) low pressures and high
temperatures
T Bi9l Wl TH LSS

(i) high pressures and low
temperatures
T Biol TS I TS

(iv) high pressures and high
temperatures

T Sivl TIE TH SIO®

(e) What is critical micelle concentration ?
e wzwe sivel e [ e
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nswer any five of the following questions :

2. 4 2x5=10

WWWWWWMz

(a) Calculate the radius of the third Bohr
orbit for hydrogen atom.

23T (SR IR PO T 3'F ORI N ooy

1

Given that

el =M
Planck’s constant (2% &%) = 6626 x 1034Js
Mass of electron (F@F "8 ©3) =9-909 x 1031kg
Charge of electron (g R SIi) = 1602 x 10719C
Permittivity of vacuum (IFIGI Ao)

- 8854 x 10-12kg-1m3A2

(b) Why there are no 2d and 3f orbitals ?
Briefly discuss.

2d O 3f ARG & A2 byee |

(c) Calculate the screening constant (o)
and effective nuclear charge for 3d
electron of iron.

" RS 3d BUEE A1 FoIRE 4 i )
ST g Tfereat |
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(d) Which among KF, KCI and KI exhibits

(e)

lowest lattice energy? Explain the
reason.

KF, KCl 9% KI f5e3s (@R 7 s @bz
w7 PR 72 g T4 |

Fill in the blanks :
AT 92 77 4 2

(i) A compound is said to be
because the compound contains a
centre, a plane or axis of chirality.

qol (T I R W IR
IO OB (35, 93 TG Al FIRCEE
F AT |

(i) The molecules given below (A) and
(B) are
weTe Wl ©9 (A) W€ (B) T |

H | CH,
i CH,
CH, H
CH,

(4) (B)
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(/) What is hyperconjugation ? Why it is

bond resonance ?

called no-
szsaeend [0 7 BE AR AL
wsfrel Qe (I A2
(g) Compare the acidity of substituted
phenolic compounds.
oo e Gﬁm wifEFeR Oeml
9
OH
o8 ‘m @
2

(h) The van der Waals consfants'for two

gases are as follows :
w51 (oI AN T Tl T LRI
were fral 439 8

gas  a (atm L? mol~2) b (Lmol™)
X 1-39 0:0391
Y 3-59 . 0:0427
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Which of them is more easily liquefiable

and which has a large molecular size ?

SAifF O (TG SIRE PR Ted?

(i) Define Boyle’s temperature and critical

temperature.

T SEeel O Fifee Taeer ke ol

() The radius of a given capillary is
0-032cm. A liquid whose density is
0-796gL! rises to the height of 2-8cm
in the capillary tube when it is dipped

in a liquid. Calculate the surface
tension of the liquid.

<51 TR 7R IFTd T 0:0320m , @
3 TR T 0! 51 o TR Rl &, (ool
el ARG 2:8cm TwTSLEAE € A
ST TG 251 0-796gL | S veeal

faefa =411
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3. Answer any four of the following questions :
5x4=20 2,6-GiEfai3m-4 A3 R

<o SPTER ReIe! sifAod Ted 39 ¢ (pK, = 7-75), 3,5-5i3faize-4-

—'Nz@ﬁsﬁﬁ (PK,=8 :

e .25 o

the concept of quantum numbers S a ) 9% @b SifEs |
ate the maximum number of
shell. Give (d) () Arrange the following groups in
decreasing order of priority for
assigning R & S configuration to

(a) Using
" calcul
electron present in the M
their distribution in the shells, sub-

shells and orbitals.

I TR 4 ot R R M (55T fsa . chiral molecule. 3
memﬂﬁﬂwwlm weTe fal AATI R SE R & S
Rfew (5, HIA-oe1 S SRR © '.l PR 4@ (SR SR TS
(b) Explain the Born-Haber cycle for NaCl S
crystal. ' 7 O 0
' 4 ‘ , I I
NaCl 5% AW - oF Jj F+ _C—OH, —CH =CH,, —C—CH,,
(c) () What is steric inhibition of » o
resonance ? 2 I (|)|
e (3R 3l 2 | —C—NH,, —CH,—NH,, —C—H
(i) 2,6—dimeth1¥ -4—nitropht?n?1 - (i) Give the configuration symbols
(pK, =7-75) is more acidic than (R or S) to the following
3,5-dimethyl-4-nitrophenol compounds : 2
(pK, = 8:29). Explain. 3
Contd.
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wee fwa PRI fa=pria 52 (R 92
S) i 2

NH, OH

, |
S

COOH H

(e}

i

Derive van der Waals equation for n
moles of a gas. Under what conditions
the equation takes the form of ideal

gas equation ? 4+1=5

S (5T AT O TR e e ST
a1 | 5 RS FTFRCIIE S (7 TR

FA a7

How does viscosity of a liquid arise ?
Define co-efficient of viscosity and
derive its SI unit. Show that
1Pas = 10 poise. How does viscosity of

a liquid depend on temperature ?
1+2+1+1=5

AR Al (@GS % 27 NG SN
sl e ai Za SI G fdiael 71 | (1Yl
(@ 1Pas = 10poise | 94 A9 fevta
Caror a7 frda w0
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(99 What is the significarice of y in
Schrédinger wave equation ? What is

an atomic orbital? Why y is called
orbital wave function ? 2+1+2=5

% Terarad saest 7744 y 3 Seord & 2 s
wAfsE 7 ¢ 0 Tk e wem g

(F[l 297

() Discuss the factors affecting electron
affinity.

mﬁ@rﬂ%@mww[

4. Answer any one of the following : 10

e abre Tes Fe 2

(@) () Show that according to Aufbau
principle energy of 4s<3d.
However chromium shows 4s!3d3
electronic configuration instead of
4s23d*. Explain the reason behind
1t 2+3=5
WRedl (@ WETE e WS WE
4s<3d| FHRMN 4s23d43 oftacs
4s'3d° (ST T A
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(i) Write the postulates of Bohr’s

theory. How Bohr’s theory explain

pectrum of H-atom?
2+3=5

the s

amwmﬁﬁnm’«@
(@ oo e A

faral |

(b) () Using Born Haber Cycle, calculate

the electron affinity (EA) of Cl from

" the following data— 0

(A B RIS TS il S
R AT ZCEAEA TG ST
AH, (RbCl) = ~102-9kCal/ mol
[E(RDb) = 95kCal/mol

AH| (Rb) =20-5kCal/mol

DCl, = 54kCal/mol

u =-166kCal/mol
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(i) Justify the following data with
proper explanation : S

S IR TR ST AT 9 8

Element (GM&)  1st IP (eV) 2nd IP (eV)

Ga 5-99 20-51
Ge 7-89 15-93
s 9-81 18-63

(c) () How does the van der Waals’
equation of state explain the
exceptional behaviour of hydrogen
and helium ? 3

©i T AT AR o1 212G To e
feferam fearn wivet R il i
2] IR ?

(i) Write down the values of critical

constants on the basis of van der
Waals’ equation and prove that

RT.

=267 4

c’'c
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o TR 2R AR sifrefree wies
(iii) Classify tp,

4<E7aRE W e wE Myed @— e following
RT, lectrophiles ang rfgfle?;ﬁes °
C =267 "y
PV, W%W}r‘%— Yoxp=3
- ~ 4 r-\~< <»,’a"\_‘_,<,”-]:"?f o -
o R
(i) The van der Waals’ constant b for HE
nitrogen is 3-91 x 10-5m3mol™!. 01 B0, Br', BF,, NH,, .1 o
Calculate the radius of a nitrogen - ?
molecule. 3
FETET (97 AR O TR I &K
b= ¥ 391 x 10-5m3mol-! | 901 B
e SR IR W T 3
(d) (i) Describe a method with théory
commonly used for the
measurement of viscosity of a
liquid. 4
e el R A ARECS 2
<1 51 o JArogd O W0 T
(i) Explain the cleansing action of
detergent. 3
ST AfREEEEd I
15 11000
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