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CHEMISTRY
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Full Marks : 45
Time :2 hours

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

Answer either in English or in Assamese.

1. Answer the following quevsti_o,ns"as directed :
| 1x5=5

/@z} What are the possible values of
principal (n) and azimuthal quantum
number (l) for the unpaired electron of

the atom having atomic number 9 ?
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'(b) The correct decreasing order of the first
ionization energy of the following

elements 1s— .
(Choose the correct option)

ot il e @ SR Mo
o |W— (@’a‘@"&’ﬁiflﬁ@ﬁbw
(1) He>H>Be>B' e

(1) Be>B>H>He__

J)u) H>He>Be>Ba»‘

(w) B>Be>He>H =

el Wh1ch of the followmg alkanes has the

- ab111ty to exh1b1t optlcal act1v1ty'?
 (Choose the correct option)

'Tﬁm@mﬁﬂwwwﬁm@

Rk (w7 B3 b @7%@217)
() Neopentane =
ﬁz‘r’tvfﬁﬂ
: (i) Isopentane
IEG TATHT
(iii) 3-methylpentane
3-fafgemacsy

(iv) 3-methy1hex¢ine |

3-farelig=ica s
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(d) The recal gases show nearly 1deal
behaviour at

(Choose the. correct option)

- w3 cmmww‘fm%ﬁﬁqu M4a
(9% @—ﬂﬁaﬁ% ©fera4))

(i) low pressures and low
temperatures

mmﬁmw@a@—r

i) _low pressures and h1gh

temperatures Ao
W B9 W T @‘a@—w—

(iii) h1gh pressures and low

- temperatures
G Givl OIS I TS
(iv) high pressures and high )
temperatures 2 i

B Hivl Wi T TRl

/Le} What is critical micelle eoncerltration ?
wifee sizwa sivel e & gene

-
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5> Answer any five of the following questions :
2%x5=10

wos fral eTyEa et “Apord ©ed el ¢

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

G T v{amcﬁ—s‘rzra’awaﬁ%aamﬁa Siefeyt
9
Given that

fral =R
Planck’s constant (% &F) =6 626 x 10734Js

A

Mass of electron (i‘ca@’;@ o) = 9 .009 x 10‘31kg s

Charge of electron (¥(Fg =1 BIF) = 1602 10-19C

'Permltt1v1ty of vacuum (317{5[‘3{ ATTST)
- =8854~ 10 12kg-1m-3A?

(b) - Why there are no 2d and 3f orbltals'P
Briefly discuss.

2d 9 -3fwf%c3a fea A2 s‘;m fovalt |

| r\// Calculate the screening constant (o)
> and effective nuclear charge for 3d
electron of iron.
3R 3 BT A TR & O S
g g Sfereat |
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(d)” Which among KF, KCI and KI exhibits

{/ lowest lattice energy ? Explain the
- reasornn.
KF, KCl91% KI fo%3 (PR 3% @1oe
*ifis o R w2 R F90

~ (¢) Fill in the blanks :
QR 2 2 T4 3
i) A compound is said to be

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

B T el (TR = P
OIS Wbl (%, amwmw
'WQHWI

(i) The molecules given below (A) and
(B) are

oo =g (A)W (B) T

H | - CH,

CH,
CH, H
- CH,
’ (4) (B)
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\/y’f tht is hypu conjugation ? Why it is
called no- bond resonance ?
B s{SIeb 7 0 Bl T aew
weoiwe gfet (FIRE =2

) Compare the acidity of substituted
‘phenolic Compounds | |

sfegi=re ﬁm’f‘«?ﬂ@ @WW@W
S

(h} T he van der Waals constants for two .

gases ‘are as follows :

@cmw—mwwmm

: 'T'F" ﬁm EEEER:
gja.;sj_' a {atm be mol'Q) b (Lmol™)
: 5 " 139" . 00391
£ 3:59 ~ofeal
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which of them is more easily liquefiable

“and which has a large molecular size ?

TS (R YOI (FIACD] ARECO T s
<>nf€s \ee m:@m SIRISE srma e ?

1) De‘fine Boyle’s temperature and ‘cr1tlca1

temperature.

| e Tl W i SweR kel

() ~The radius *of a given eapillary is
0-032cm. A hquld whose ‘density 1is -
O- '796gL—1 rises to the height of 2-8cm
in the caplllary tube ‘when it 1s dlpped
in a 11qu1d Calculate the surface

tension of the 11qu1d

ﬂﬁW@WWﬁi’ﬂOOSQcm cafeal
% 5T T 5 wTETe aiE Tl 2w, oo
ST TR 2-8cm  THISEESE Tfd AR |
—aamari’aomegblraamavjﬁm
ﬁofﬂ 4 |

1 (Sem-1) CHE/G 7 | Contd.



Answer any four of the lollowing questiong -
5)(4:20

©ol SPTYES fAeplcal BIfAbIT e 4 ¢

(@) Using 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.

(FRIB AT 4l I72E IR M ere 1R
| wwrwa@awwwwm,
- RfSw e, 5R-067 I SRRCGeTe w3 |

. (b} Explaln the Born-Haber cycle for NaCl
' crystal. . - n
| NaCl ~%f539 IR L1 b 71 390

3.

inhibition of

() () What is steric
2

resonance ?

e (Bl g 6

- (1) 2,6—dimethly-4-n_itrophenol
(pK,=7-75) 1s more acidic than
‘3,,5—dimethyl—4—nitrophenol
(pK, = 8:25). Explain.

»
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2,6-GI3f3235-4 -3 G f2reie

(pKa =7-75), 3,5-G3HAB-4-

ARG R (pK, = 8:25) UF Gl wifer
R

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

assigning R & S configuration to
ch1ra1 molecule. g

TW&WWWBR&S
WWCWWW@W
- ISR |

O gt T O
1 ket .
—C—OH, —CH =CH,, —C—CH,,

O ¥ FE G
1 - SN K
—C—NH,, —CH,—NH,, —C—H

(i) Give the configuration symbols

(R or S) to the following
compounds : - 2
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S) ferat ¢

NH, | OIH
, |
CH."~ Q. —H" .HO——CHQ———’C — CHO
R -
COOH ‘ H

(e) Derive van der Waals equation for n
- moles of a gas. Under what conditions
the equation takes the form of ideal
gas- equatlon'P e e 4+1=5

n e C%WTWWWW"I@‘#"W
w;%wﬂﬁwmmwfcww%% |

@ﬁ qd?

() How does viscosity of a 11qu1d 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

oW AEel (ST B 2 are] weljeny
R feTl ST 219 ST G2 el o | Sl
(¥ 1Pas = 10poise | OIS el Rewe

TN SoTT S T 2
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(g9 What i1s the signilicance of wy in
Schrodinger wave equation ? What is
an atomic orbital ? Why vy is called
orbital wave function ? 2+1+2=5

% OGN 092al a9y I SlesR {2 sttastietfaes
W@ﬁ?ﬁﬂ B2y o0 wRRova el 7o e

@W LT
VLby)/Discuss the factors affecting electron
affinity. ‘ '
EG A T IR S 4|
4. Answer any one of the following : ‘ 10

ﬁ?mmaﬁra @m%ﬂ”

(a) (i) - Show that ‘according to Aufbau
i -p‘ri»nc-iple' “energy of 4s< 3d.
However chromium shows 4s'3d°
electronic conﬁguratioﬂ. instead of

4523d4. Explain the reason behind

iieeon 2+3=5

s m@@m@:ﬁ?ﬂrﬁf— _
4s<3d| @R 4s523d%1 CIBEIAS)
4513d5 @EE 28 T 41
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i) Write the postulates of Bohp,
theory. How Bohr’s theory explajy

the spectrum of H-atom ?
2+3 =5

amwmﬁw I ©gs
@FEME  H-2[q197 Ieffen) ammm
forat |

(b) (i) Using Born Haber Cycle, calculate
the. electron afﬁnlty (EA) of Cl from
- the following data— k S

| aﬁmmww—ﬁmmm ol
R AR T e s a—
AH, (RbCl) =-102- ‘9kCal/ mol
IE(Rb) = 95kCal/ mo
AH (Rb) = 20-5del/ mol
DCl, = S4kCal/mol
u=-166 kCaz)mol
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() Justify the following data with
proper explanation

5
Element ((T7)  1st 1P (eV)  2nd IP (eV)
Gailies uin 5_'995 2051
Ge 789 1593
As 981 - 1863

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

S TR TR ARG AN ZBG T S
fRforata e wivad e i 19
IRk |

(ii) Write'down the values of critical
constants on the basis of van der
Waals’ equation and prove that

RT,

_ — DB 4
PV, '

. td.
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GIERE WA fordl i (rgedl (a—

RIe _5.67

PV
(i) The van der WaaIs’ constant b for
| nitrogen is 391 x 10°m3mol~1.
Calculate the radius of a nitrogen
molecule. T 3

m’t@m cmamﬁwwwgw
b3 T 391 x 10-5m3mol~1 | Gu
,‘_mmw«iawzﬁwmﬁq‘awu

) @ Descrlbe a method Wlth theory
= commonly used for the
measurement of .viscosity of a

11qu1d I e 4

_‘mﬂﬁﬁeﬁammm@r 2T
G WWWQQ%TWI

- (W) Explaln- the cleansing action of |
- detergent. 3

GAMGHCAT AAHEE I 90
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(i) Classify the following species as
electrophiles and nucleophiles.
- ex6=3
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