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

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

- Answer either in English or in Assamese.

1. Answer the following questions as directed :
_ 1x5=5

o wpiiR oete fra empres e fi ¢
(@) What are the possible values of
principal (n) and azimuthal quantum

number (I) for the unpaired electron of
the atom having atomic number 9 ?

ARG FA 97 2T Al gy
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(b) The correct decreasing order of the first

ionization ener of
| elemcnts . © gy the following

- {Choose the correct optzon)

ﬁw o Wﬁ%w@wm
(@5@@3}%%@%\;3

(i) He>H>Be>B'
- (i) Be>B>H>He
(iii) H> He> Be> B»
(iv) B>Be>He>H

| (c) Which of the followmg alkanes has th
‘ ablhty to exhibit- optlcal activity ? ©

(Choose the correct optzon) |

TS Bl (L 9 SR

e (w

i) Neopentane . W * @%\9@‘)
Aoy -

(i) Iéqpentane :
R Loi A

- (iii) 3-methy1pentane
3-FfZesirsy

(iv) 3-methylhexane

Sﬁ@liﬂmw
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(d) The real gases show nearly ideal

behaviour at
(Choose the correct option)

U (AT S (ot St o=l (e
(% G&sf5 A5 Clersdn)

(i) low pressures and low
temperatures |
3 oA i I @W—p (U]
(i) - low pressures and high

temperatures
3 vt oS b Teers

(iti) high pressures and low
temperatures

@wmmm@m— ‘

(iv) high pressures and h1gh
temperatures

Wﬂﬂ%@ﬁﬁw

" (e) Whatis cr1t1c_:aJ micelle concentration ?

i W At IR R @
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2. Answer any five of the following questions :
2x5=10

oS Al SRR R shiv Ses ol

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

ﬂi@mﬂmﬁﬁna’aawﬁsawa Al
C2 T

Given that
fran weg
Planck’s cons_tént (25 &) = 6-62_6 x 10-34Js
‘Mass of electron (FFFT ©I) =9.909 x 10-3! kg
Charge of electron (g R S4) = 1-602 x 10-19C
Permittivity of vacuum (I1seq m)
, =8-854 x 10-12kg-1,p-342

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

2dwsfmﬁﬁamwﬁmm, '

(c) Calculate the screenlng constant (o).

and effective nuclear
electron of iron.
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charge for 3d

(d) Which among KF, KCl and KI exhibits
lowest lattice energy ? Explain the
reason. . - |

KF, Kczwmﬁ—mmﬂ#ﬁﬁﬁ%ﬁ
W?wqwﬁiaxme| |

() Fill in the blanks :
QAT 31T 474 T4 ¢
(i) A compound is said to be

because the compound contains a
centre, a plane or axis of chirality.

AT IR R T IR
(RIS B! (P, 44N FTTSe I PRI
o A
(i) The molecules given below (A) and
~ (B) are
Wﬁmw (A)Wﬁi (B) i’f?i
: H CH,
/H
I cH,
CH, - H
CH,
(4) (B)
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(H What is hyperconjugation ? . Why it is

called no-bond resonance ?

RRARTACEI ﬁ?ﬁammﬁmﬁﬁ
awwq%mm9 '

(g9 Compare the a01d1ty of substituted'
phenolic compounds.

erﬁarﬁvsﬁaﬁas @WW@WW

(h) The van der Waals constants for two
gases are as follows :

gﬁcﬂ%mwmwwm

were fml gmee 5
gas a (atm I2 mol-2) b (L mol™)
X 139 0-0391
Y 359 00427
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Which of them is more easily liquefiable

" -and which has a large molecular size ?

ToiEE C%WWWWW
wﬁw'mﬁwﬁawmv ‘

(i) | Deﬁne Boyle s temperature and cntlcal

temperature

WWWWW*{WMI

‘(i) The radius of a given capillary is
0-:032em. A liquid whose density is
0-79(higL‘1 rises to the height of 2-8cm
in the capillary tube when it is dipped
in a liquid. Calcuiate the surface

tension of the liquid.

<01 TR TR TP 7 0-032em , fmy
SFE! ARG 2-8em THISEE B T |
IR T T 0- 79691,-1 |W@ OO
el
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- 3. Answer any four of the following questions :
' : | © 5x4=20

O WS R e Bet 3 ¢
(@ Usiﬁg the concept of quantum numbers

calculate the maximum number of
electron present in the M shell. Give

- their distribution in the shells, sub-

shells and orbitals,

CPIRIBI TR 4760 IR IR M (557 AR

R TR RETBR A<t a1 1 | BTG
~ Rn &3, v~ e wrficseTs ez

(b) - .Explain the Born-Haber cycle 'fo.r NaCl
- crystal.

' NaCl 953 1w 2f-ca 5 e 41|

() () What is steric inhibition of
: . resonance ? 2

TR 3R Qi o

(i) 2,6-dirnethly-47nitrophenol
(RKa= 7°75) is more acidic than
3,5-dimethyl-4-nitrophenol

(PK,=8-25). Explain. . 3
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 2,6-GiRNART-4- BT R _
(PKo=7-75), 3,5-Oifiaiera. .
TG (pkk,, = 8-25) W B Il |
PrG I

(d) (i)’. Arrange the following groups in
decreasing order of priority for

assigning R & S configuration to
chiral molecule. . 3

TS Al Sel@R RiRe wgw R & S
RUPR AR ol S Suess
eS| o

o o o

- |

—C—OH, —CH =CH,, —C—CH,,

o | 0
e I
—C—NH,, —CH,—NH,, —C—H

() Give the configuration symbols
(R or 8) to  the following
- - compounds ; _ 2
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, ﬁm(ﬁ'l , %@(Rﬁl@ - (g) What is the significance of y in

- , Schrédinger wave equation ? What is
S e ' | - ‘an ‘atomic orbital? Why y is called
.~ NH, - OH . * orbital wave function ? 2+1+2=5
CHs——'C —H  HO _'CHz_; CI,‘ — CHO ‘ @WW‘?{W y IOl [ 2 ol
S o l S /ey Ren SRR wacel wom 3

. cooH B | o =

{) Deriy d Waal '- or 1 (h). Discuss the factors affecting electron
€ -Lerive van der Waals equation for n- : ‘

; affinity. .
moles of a gas. Under what conditions - : . :
|
the equation takes the form of ideal | WWWWW:WI
gas equation ? 4+1=5 | ' -
n A (TR MR ©F TR o7 NI TAATA 4. Answer any one of the following : 10
T 1 e eI e (ot SRR  Reelon @B Ses o g |
7l T2 : .
: ' - {a) {i). Show thdt according to Aufbau
(ff How does viscosity of a liquid arise ? ‘ v ' principlé energy of 4s<3d.
Defi _ . . . . C . d . ..
d:rlir;: Cisefflsczllent (?f viscosity tellqr;t k ) : However chromium shows 4s1345
1Pas = 10 pois e H(l)l\;u:i.oc;ssf;li(;:;s.ity of : . electronic configuration instead of
a liquid depend on temperature ? ‘ 4s23d*. Explain the reason behind
) 1+2+1+1=5. . ‘ ) lt . o 2+3=5 '
(R AT @A G Ty Haws! SN - . MRS (@ AT N we #fs -
RS T IR TSI s et = | 0746 | 4s<3d! @RI 4523447 AAfRaE
& 1Pas = 10poise | wae® st 7003, | 0 4s'3d5 (FF T M 7 |
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(i) Write the postulates of Bohr’s
theory. How Bohr’s theory explain
the spéctrum of H—atom ?

2+3=5 .

aﬁawmﬁma’« e
PEME  H-*[_WF I it 3,
e |

(b) (i) Using Born Haber Cycle calculate
the electron afﬁmty (EA) of Cl from
the followmg data— .5

é’cﬂmmmwﬁmvm o=t

FRA R TG R st i
AH, (RbCl)=~102-9kCal/ mol
IE(Rb) = 95kCal/ mol
 AH,(Rb)= 20-5kCal/ mol
DClz' =54 kCal/ mol
- u=-166kCal/mol
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(i) Justify the following data with
proper explanation : S

3 YN SO SAPRR 2AfSia 1 5
Element (&) 1st IP (eV) © 2nd IP (eV)

Ga 5-99 . 2051
Ge 7-80 . 15-93
As - " 9-81 - 18-63-

(c) (z) How does the van der Waals’
‘equation of state explain the

- exceptional behaviour of hydrogen

and helium ? 3

O O TR TR i B2 o

e fSwt wivss Rver gt 3/

9l T2 |
(i) Write down the values of critical

constants.on the basis of van der -
Waals’ equatlon and prove that

€ =267 -
BV, T .. 4
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. O O FIFR ANRES siffteroe wifees (m) ClaSSlfy the fouowmg species as

hiles and nucleophiles..
REAA WA Bl O e @3— . electrophile . e
RT, =92 67 ; : ‘WWW@WW
ch C : fepiz 91‘2]35 FA1 '
‘ ' H,, C,H,OH
(i) The van der Waals’ constant b for - H,0:, H,0®, Br° ,YBF3, NH;, CH;O!

nitrogen is 3-91 x 10-5m3mol-1.

- Calculate the radius of a nitrogen
molecule. 3

R (TR AR O TR IR 4=

" bI A 391 x 10-5m3mol-1| B
R W9F I W Fefy w4 |

(d) (i) Describe a method with theory ‘

commonly used for the
measurement of v130031ty of .a

liquid. 4
| ST et ﬁcﬁa SR g—
T B 7S rogr bm- 9t 4|
(i) Explain the cleansmg action of -
detergent. 3
- SIS ~ARwRe 251y 54
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