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28T CHEM \

2018

CHEMISTRY
(Theory)

Full Marks : 70
Pass Marks : 21 -

Time : Three hours

* The figures in the margin indicate full marks

for the questions.

General Instructions:

(1)
(ii)
(iii)
(iv)
(v)
(vi)

(vii)

All guestions are compulsory.
Marks for each question are indicated against it.
Answers should be specific and to the point.

Question numbers 1 to 8 consist of eight very short
answer type questions and carry 1 mark each.

Question numbers 9 to 18 consist of ten short answer
type questions and carry 2 marks each.

Question numbers 19 to 27 consist of nine short answer
type questions and carry 3 marks each. '

Question numbers 28 to 30 consist of three long answer
type questions and carry 5 marks each.

- .
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Ix8 = 8
2x10 = 20
3x9 =27
5Sx3 =15
Total = 70
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1. State whether true or false : 1

[n Schottky defect, in order to maintain electroneutrality, the number of

nissing cations and anions are equal.

ﬁmmﬁﬂ%@ﬂﬁ: - @

Fo[ A0S WAFN AR AR EERE (@R W GRIEER H T |

&~ Give the definition of solubility of a substance. 1

»fwief A6 BrEFe Hem A -

3. Why is Nj less reactive at room temperature ? 1
A Twors N3 Aemer 3w 2 Q
4.  Give the structural formula of 2-Methylpropan-2-ol. 1

2-FAf%E SroR-2-ER S1E ARG | s @

\V Arrange the following compounds in increasing order of their boiling
points : ‘ 1
CH,CHO, CH3CH,0H, CH3-0-CH,, CH3CH,CH5. “/®

e AeErs el Yeniee TeaTe A
CH,CHO, CH4CH,0H, CH3-0-CH,, CH3CH,CHs. v

L//Arrange the following compounds in the increasing order of their basic
strength in aqueous solution : 1

NH,, CoHsNH,, (CoHs),NH, (CoHg ), H

frate (iars s o Filer wRd Siwer W SR ¢

NHj, C;HsNH,, {CoHs),NH, (CoHs ) H @ Ve
28T CHEM : [2]
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What are essential amino acids ? 1

Goifigd afm’ afes & 2

What is Chemotherapy ? 1
TRl &2

9. / Show that total vapour pressure over the solution of two liquids 1 and 2

: at a particular temperature varies linearly with the mole fraction of a

/__

T

component. 2

C uen @ @ < R Twers 1 ©F 1 9R 23 B9 DR 6RE o I

— 5tof TR B AR el SR TS TAAT O ARG W

mo:rpmoqmvssu'mmnyﬁdnq

0.

-

11.
v

/ ‘ | . . L.
1-8g of glucose (CeH 120¢) is dissolved in 100g of water in a beaker. At
what temperature will water in the solution boil at 1-013 bar ? Given

boiling point of pure water at 1-013 bar is 373 15K and X, for water is
0-052 K kgmol-1. ' _ 2
451 S 100g ARG 185 2F°G (CoH 120¢) TGS IR 241 1-013 bar BIofS

o TS A ARG Rwm Twwere Tefr ¢ il @it 1:013 bar ¢ RET AN

TEAIE 373 15K Wi HAME AR K, 3 TW 0-052 K kgmolL.

Starting from the integrated rate law of a zeroth order reaction, R—>P,

show that half life time of the reaction is directly proportional to the initial
molar concentration of the reactant. 2

(‘ zﬁmﬁm R P, 3 WEle 79 @R 2@ 9IRS R e @

1_2/"Answer any two of the following : : o -1x2=2

: GG A [ferey Wi a7 Siver Ao | A *

(i) Why does physisorption decrease with increase of temperature ?

(i) Why are powdered substances more effective adsorbents than their

crystalline forms ?

~ 28T CHEM 3] Contd.
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14. (1) Give the structural formula of H3PO,. 1
|
Ha,PO, T 1151 36 &l
(i) How do you account for the reducing behaviour of H3PO, on the
basis for its structure ? 1
HaPO, R 557 foies TR ReRet «f @i it afa (
15. Identify the major product in the following reactions : 1x2=2
(i) CH3CH=CH,+HI—>CH;CH,CHI+CH;CHICH,
Cl Ci Cl
Cl
i @ vy, Aniyd FeCly ©/ ! @
. Cl
e RfFnmre 1 [fFnets Hwdh bare 341 2
(i) CHJCH=CH,+HI—>CHCH,CH,l +CH;CHICH,
Cl Cl Cl
y Anhyd. FeCl c
(") +CL2 3 » +
i
28T CHEM (4]
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(iii) Give the decreasing order of flocculating power of the following ions
in the coagulation of a negative sol.

Na*, Ba**, AP’
RreRIRT fGreen 13 T6l [ ¢
() T Paa &t Al (oo Sfaperae & gw A ?
i) ofe Frers SfEriEet oft g fFn wite gerie ?

() YLD 2o (BR HSHAS G AR o TR FAaeo! fat)

Na*, Ba%*, AP**

Mention two industrial applications of colloids. 2

FEER 707 SR Aeaiet Tt
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\]VWrite mechanism of the following reaction : (any one) 2
- M—-—-\
(1) CH;Cl+OH™ - CH30H+CI”

Cl
I
() CH;-CH,-CH-CH3;+0OH™ — CH;-CH =CH -CH,+(Cl™

NN

v Rfsar fFafy &= s (Wrear aon)

(i) CH,Cl+OH™ — CH,OH+Cl”

cl
3 |
(i) CH,-CH,-CH-CHz+OH™ = CH3-CH =CH -CH+Cl"

pmck
~N

Identify the products A and B in the following reactions : 1+1=2

(i) @/CHS Clyfhv 4 _HO o
! 373K

(i) HCHO C""C:O" ! , A+B
~
e RfFames fRiFrgee wd A 9= B BRe 34

N4

@CHS Clthv . A Hgo !B
f 373K

*bgy”hcao ‘“ff”’¢A+B

28T CHEM (5] Contd.
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18. Answer any one of the following :

(1)

(1) Give one example each of bactericidal and bacteriostatic

http://www.assamboard.com

What are antagonist and agonist drugs ?

antibiotics.

e e firerar b ver B s

(1)
(11)

AfSABTE TR BT 2THRR 5 2

(IR/YTA S RUBRNERHF G Bae wranite o W

19. Answer either (a) or (b) :

(@) TR (b) TEA fo=l 3

(@) What are semiconductors ? How electrical conductivity of
semiconductors vary with temperature ? Give one example of
intrinsic semiconductor. http://www.assamboard.com 1+1+1=3

| TR & ? SRR Rye ke Seor a6 @s AR
W ¢ RS SRR 9B Tarme fmn
OR/ @

(b) What are paramagnetism and ferromagnetism ? What type of
substances would make better permanent magnets — ferromagnetic
or ferrimagnetic ? 2+1=3
SFRFIIS SR (AT & 2 (FH QA AR TeFt TN gy AR
R MR- @ ey W e

28T CHEM [6]
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20. (i) The rate constant for a chemical reaction at a given temperature is

23x10 2 Lmo! 's”'. What is the order of the reaction ? 1

G [wS Tyeore IFERT RiFT J617 TN 43D “C-Tc'?a-ﬂ
23x10°° L mol 1s~! | RiEFaN6R &9 & 2

(i)~ Show that in a 1st order reaction, time required for completion of
~""99-9% is 10 times of half life time of the reaction. 2

el (1 2w T RARF @B 99:9% T TR o AN RiFRR
ué’@aﬂwmm@u(

21. (1) Name one important ore of aluminium. Give its chemical

composition. 1

SRR G5 ArarEAt WS A o | Tar e Al W

(b) Give the Mond Process for refining of nickel. 2
R figeR @ s AfRFAh o

wod preoquuesse mmm//:dpy

OR/ ©req

How copper is extracted from low grade ore ?

e T SRRER o[ TR @A FeRd IR AR 2

2. (a) What is the basic difference between a double salt and a.

co-ordination complex ? 1

7S TR R ANEN A A GNA ol o
28T CHEM (7] Contl:-.
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(b)) Give chemical tests to show that [CO(NH3)5Cf ]504 and

[Co(NH3)s SO4 Jct  are ionisation isomers.

(FYRARLE ARG S<r¥ T 3 |

(c) Mention one analytical application of co-ordination compound.

FAgH FFA (R <5 PAnfEE I7TR T w40
< f

-

23. Answer either (a) or (b)
(a) A (b) T T&q forn
(@) (1) Give a method of preparation of 3° alcohol. /
3° TR A0l SFS AT |
State the mechanism of the reaction.
OH
H* |
CH3CH=CH,+H,0 = CH;-CH-CH,4
fre ffEaor ol
OH
- i
CH5CH=CHy+H,0 == CH3-CH-CH,
28T CHEM [8]
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1

(Co(NH3)s Cl 50, Wi [Co(NH,) 50, a1 wmam el 3

1

N
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OR/ 993t

() () Complete the following reaction —

_ Br, in L 9
@-O CHs ethanoic acid
Frsre Rt s 3 —
_ Br, in R
@O CH, ethanoic acid ?

(i) Explain why alkoxy group (-OR) is ortho, para directing and
activates the aromatic ring towards electrophilic substitution.

2
G R (-OR) o, (o1 TefRoi ot T 5FT HF A
S AR Aferw Fa FI Jrat FA

24. Write chemical reactions to affect the following transformations : (any

three) 1x3=3

(i) Butan-1-ol to butanoic acid.

(i) Cyclohexene to hexane-1, 6 ~dioic acid.
(iii) Butanal to butanoic acid |

(iv) Ethanoic acid to ethanoic anhydride.

AT o R et s SR o 3 (et oA
"G RRda-1-vew RS «fbetE |

(i) TIPS TIA-1, 6- SRS ot |

(i) Ao Rt aibeta |

(i) TRRT abes WHET TReRetE |
28T CHEM | . 19] Contd.
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Rt

25. (s) Give a chemical test for primary amines, 1
AZWA) IR GO WD 19w B (
(b) What happens when aniline reacts with bromine water at room
temperature ? - | 1
TR TS GRETA TR AT e R i Bl e
/ (¢) Write the diazotisation reaction of aniline. 1
afifera TagsRe Ridmd f
=3 <
<]
é 26. (a) A Carbohydrate (CIZHZZOII) is boiled with dil. H2SO4 in alcoholic
§ solution to form two hexoses with the same chemical formula.
% Identify the carbohydrate and the two hexoses. Give necessary
§_ chemical equations. 2
o
o]
= 9GB! FRYROGOS (C,,H,,0,,) TN TS T H,S0,3 751S T
P
S GrF AT FATICLS P! /T 1A W | I GUROL! IR (S ol
forre 3| e IERE AR Rt
() What is denaturation of protein ? 1
\ oo Referat & ¢
/
27. (a) Give one exémple of homopolymer and one example of co-polymer.
1
Wik roiauifo Wookiert e Reuies ST
28T CHEM [10]
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(b) Mention the structural difference between thermoplastic polymer-

and thermosetting polymer. 1.

SIeleE TN S ST ILATR 51 #{19437 T 34|

() Give one use of high density polythene (HDP). ' 1.

'S(

Ty AN (HDP) ¥ Wby a4 Sord 31|

28. (a) Define standard electrode potential. 1

o (1 Re et
(b) The measured emf of the cell —

Pt(s)| Hy(g, 1bar )| H*(ag,1M)|ICu** (ag,1M) |Cu(s) is 034V.
What is the standard electrode potential of the half cell
corresponding to the reaction ? ' '
Cu 2*(ﬂq,1M)+ 2e” — Cufs)
Pt(s)| Ho(g, Lbar )IH" (ag, IM)||Ce® (aq,1M)|Cufs) - 1
REDR R RAge 5@ TR W1 034V Feane R oum;
GHPEHR AT AT [ Fum 29 ¢ |
Cu 2*(ag,1M )+ 2¢~ — Cu(s)

28T CHEM [11] | - Contd.
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(c) Represent the cell in which the following reaction takes place.
Mg(s)+2 Ag*(001M)— Mg?* (0130M)+2Ag(s)
Write the Nernst equation and calculate the emf of the cell at 298K.

Given E:C”=3-17v‘ 1+1+1=3
Rtare Ritra Tin @R et Torgiom & |
Mg(s)+2 Ag"(001M)—> Mg (0130M)+2Ag(s)

(PIRCGR AT B ST 714 S 298K RTACHR emf sttt 31 |

OR/ oot

What is battery ? Give one example each of primary battery and
secondary battery. 1+1+1=3

jﬁﬁ; ? YRR QR I (FFoRN IR SroRmm 95rs Suzad G|
Vv .

29. Answer any five of the following : 1x5=5

() Explain why NO, dimerises.
()  Why is H,0 a liquid and H,S a gas at normal temperature ?

(i) What happens when potassium chlorate is heated with manganese
dioxide ?

(tv) What is Oleum ?

(v) Fluorine exhibits only -1 oxidation state, whereas other halogens
also exhibit +1, +3, +5 and +7 oxidation states. Explain.

28T CHEM [12]
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(vi) What are interhalogen compounds ?

(vii) Why the noble gases have very low boiling points ?

O farcat #ihr e A 8

() NO, 2 fraeem <t fFa g =11

(i) TR Twere H,0 99 W% H,S o e 2

i) ~{oBIm FHEE CaanFE S SrHiESY i Tafre #Re & W0 ¢
(iv) wfemm & 2

() TRE @< 1 T S R, R S CETTRA +1, 43, +5 R +7
TR SAENS (TR | TG 3|

(vi) TRECZFATE (TIRA & T

wod preoquuesse mmm//:dpy

(vii) IS TFAAI TEARS 39 3w ¢

30. Answer either (a) or (b) :

(a) @R (b) T TG T4 3

(@) (i) Give the generaj electronic configuration of d-block elements.
1

d-(oT R @ﬂmwmmﬁﬁm

28T CHEM [13] Contd.
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(!:f)

(iii)

(1)

® @

7~ @

28T CHEM
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Silver atom has c:}mple_tely filled d-orbitals (4d') in its ground
state. Yet, it is considercd as transition element. Why ? 1

g SRS fZETeIR YRR d-SfAesel i (4410) ¢z 2TF | SAfeie
T AT (T @i 2 By 2

Cu* ton is not stable in aqueous solution. Explain. 2

T T Cu* ion IR T [ 1|

Actinoid contraction is greater from element to element than
lanthanoid contraction. Why ? . 1

CTETSR (FIUIRIRG LB GERIZT Hana wits 201 &3 ¢

OR/ Q%4

Which of the first row transition metal exhibit +7 oxidation
state ? _ 1

YT A AR MZA (FNOIR +7 GRS TZN (A ?®

How would you account for irregular variation of 1st and
2nd ionisation enthalpies in the 1st series of transition

elements ? 1

SO (AT TN GIARIA G2 SR [FO SN s

SRITeR AR &1 ¢

[14]
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(1) What are interstitial compounds ?

TErE) (Qear e

(fv) Gie two uses of potassium penna:ﬁginate.

DI ARG 707 I TER A1 |
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