3 (Sem-5) CHM

2018

CHEMISTRY
( General )

Full Marks : 80
, Time : 3 hours
The ﬁgures in the. margm indicate full marks
: | for the quesnons
Answer either i in English or in Assamese

1. (a) Answer the follomg : 1x5=5
| TS AR S oy -

() What is the effect of temperature
on semiconductors?

R e Taem  goR
FERN[_? - ' '

(i) Define R;-value,
R 3 g faan o

(iii) Give the mathemaucal form of
Beer-Lambert law.
R~ oeas > <R eredr forar 1

(iv) Give the expression of K sp for
Fe(OH);.
Fe(OH)3d I K ;3 mﬁz‘m o

(v) Give two isotopes of chlorine.

‘ 7R w1 forar |
A9/243 ( Turn Over )



- (2)
(b) Fillin the blanks :  1x5=5
A S [ A :
i) Hypsochrormc shift is also called
fi"w’?rﬁ* W e @RI |

(i) The unit of molar extlnctlon
coefficient is

TR wﬁmwmi’a

(ut) Generally the binding energy is
expressed as the energy released
per
ATCS Ta 1 zd% &ﬂzﬂ ]
A : -

(iv) The range of IR radiation is

mﬁﬁwmm__ﬁ
[

(v) Solids with F-centres are
F-@1 QIR T

2. Answer the following : -~ 2%x5=10
e FMARRe ed o

(a) Define ferromagnetism and antiferro-
magnetlsm
(N2 7Y AF AT P mﬁmu

(p) Name and give the formula of

one .important reagent wused for
complexometric titrations.

e cafe BiageTe IR 41 Riess oRw
A HF AL |
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(3)

(c) Give the number of NMR signals shown
- by the following two compounds :

o3 (o o1 RAFDILE NMR F4 fitd 2
CH3;—CH,—CH,—Cl and /¥
CH3—CHBI'2

d) " Define bathochromic shift with example.
TR AV ERT Rehe viwen fan

(e) Balance the following nuclear reaction :
2Zp—— Fs+ _1e°

3. Name and give the formula of one zeolite

which is used for softemng water. Give a brief

description of its action in softening hard
water. 2+3=5

ﬁm%wmwﬁ«ﬁw@am
wwﬁmmmﬁlmw«ww
5 3¢fe foam o

4. What is chromyl chloride test? Write and

describe the reactions involved m this test.
2+3=5

T FAE N B2 9% AT om @A

TP RRPTD! R 3 71 1

S. What is chemical shift? Describe the factors
which influence the chemical shift. 1+4=5
TR R 7 TR eRe ger e
FAFTRIFFM
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Or / &l
Calculate the Apgy for the compound given
below : ‘

woTe f (ROROR A SIS 40

5

6. (a) . Write shortly on radioactive equilibrium. 2
‘() Complete . the following nuclear
reactions : :

: wﬁmﬁ@aﬁ&wmw‘fw
, 160(n,oz)—-> '
fiNa(pn) -
ZMg (1, p -
 Or/
ADefine half-life period. Half-life period of

a radloactwe element is 1- 0x107% sec. How
long will it take for 90% disintegration?  1+4=5

S{E I I T | B (o e wd&iw
| 9 A 1-0%x107% sec. 90% TR IR REM
Y AR ? o
7. (@ What do you mean by lanthanide
contraction? Explain briefly. * 3
GIAYIZS AT TG R 7 st v 41 |
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(b)

()

(d)

© (a)

(b)

8. ' (a)

(b)

(5

Give the general electronic configuration -
of lanthanide and actinide series.

CrEMie WF GRNiE ofige (PR

Write shortly on the magnetic properties
of lanthanides.

ﬁ@ﬁmmmmemm-
- A

Write two uses of lanthanides or their

- compounds.

CTRAIRS 1M 5 o1 I/ o
| Or / o7 ‘
Discuss about the electronic

‘configuration  and . position  of

lanthanides in the periodic table.
CARMITS (PR Yoy Remet oe oifigS
SIS TEA FW I S 4 |
Discuss the use of uranium and
plutonium as nuclear fuels.

IRR I A1 '

Deduce the expression of Beer-Lambert
law.

RER-ETRG NG AP Toteime 1 |
Write the selection rules for the
electronic transitions.

| egAN &I I/6F AN (selection rule)I
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(b)

9. (a)

A9/243

(6)

Calculate the number of vibrational
degrees of freedom of linear CO,
molecule.
FRARE CO, WHH Wsma TOFAAR
RIS R T IS

Or/ 91

‘Following data are' given for the
molecular formula C;H,O. Determine
the structure of the compound : S

Wﬁmmwcanﬁo CTIBR 518
ffasn:

() UV :Apax 292 nm; e, 21 nm
(i) IR : 2720 cm™; 1738 cm ™!

A hydrocarbon with molecular formula
CgH;o shows the following bands in
the IR spectrum :

CgHjo Wﬁﬁ?‘wmﬁ B o7 fyr
{74 IR TS cwqaﬁ
(z) 3016 cm™ "~
(i) 1602 cm" 1578 cm™
(iii) - 1460 cm "™
(iv) 705 cm“(m), 790 cm"l(m)
Give the structure of the compound. 5

(RO o IFT 01

Explain why Raman spectroscdpy is

called complementary to IR spectroscopy. 3
T I R oRTe Ifeeee RFT
R ? IR I
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o (fi.),

(b) State the mutual exclusion rule. Apply
this rule to establish the structure of
N,O and CO,. 3

Wﬁwmﬁmmzommﬁm
afoh IR W T

(c) Write a short note on McLafferty
rearrangement reaction. 2

mmﬁﬁmﬁewmﬁm

(d) Complete the following reaction : -2
wod RO g =+ 0

7" '
O R-Diels-Alder > A+ B

Or / |37

{a) Give a brief description of quantitative
estimation by colorimetric method. 5

R Rfms &R «“Raa 9w T d&fed 5
Ifm

(p) In the mass spectrum of toluene,
strong peaks are found at m/e =91 and
m/e = 65. Also a broad peak appears at
m /e = 46-4. Justify the origin of these
signals. S
TR =N CigES e "Rﬂ m/e=91
SF m/e= 65 CuN WWI BT T A

m/e-- 4645 ([ qg | @Tmﬁ
' %&WWWI
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(8) <

10. (@) Define the terms ‘alence band” and
' ‘conduction band’. How band gap is
important in explamxng the electrical
properties of solid elements? 2+3=5
‘arETel @9 WF R @e’y I
@0 NLHI ST FBA (Mo [{PfSs I
R I R =2
() What do you mean by interfering
radicals? Name the interfering radicals.
How do they interfere in group analysis?
| 1+4242=5
e A e B @ @
AERARE T BT 1 (R 3o Rorre X
Ty TS o g ?

| | Or / &%AT
(a) Explain briefly /S30F 01 341 : 2¥4x2=5

(i) Application of TLC in orgamc
chemistry

(5 TS TLC 1%t IR

(i) Role of solvent i in chromatographic
technique

T oS TR PR

(b) Write short notes on /5y GRIfoMT:  21%4x2=5

(i) n-type and p-type semiconductors
n-2RR WF p-oFRT GYERID

fii) Partition coefficient/Remem 35
* k%
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