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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)
(1)
(111)
(iv)
(v)
(vi)

(i)

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

Question nunibers 1 to 8 consists of eight uvery short
answer type questions and carry 1 mark each.

Question quinbers 9 to 18 are short answer type questions
and carry 2 marks each.

Question numbers 19 to 27 are also short answer type
questions and carry 3 marks each.

Question numbers 28 to 30 are long answer type
questions and carry 5 marks each.

1x8 .= 8§
2x10 = 20
B9 W= 127
5X3 =G
Total = 70
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g Why 7Zn0 is colourless at room temperature and turns yellow on heating ?
‘ 1l
eSS ZnO SR T, € Teie < 5 gedE 21 e

2. How much percentage of space is empty in a hexagonal closed packed
solid ? : il
ToeS A AR Il sl BT Weal [ SR AT 9 A2

3. Write the name of the catalyst used during synthesis of Cl, from HCI by
Deacon’s process. ]l
e s HCIF *[ Cl, 2B IO © 2 I SRES [ A 6|

4 Name the following chemical reaction : it
et PR RIGEIH T S A ¢

Na OH
(i) CO , 400K /4-7 atm 2
(ii) Dil. HCI
5  Write two significances of Hoffmann bromamide degradation reaction
1
o @AY SR s 760 @Ry ol
. the following in increasing ord : : ;

) Arrar_lge . g order of their pKj values in aqueous
gsolution : : ]
ﬁ:m_ﬁ-@ ﬂ‘;ﬁﬁs ’@ﬁﬂ w9 ﬁiﬁﬂ?{ prW &W/& Gl Wﬁ[ 9
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10.

/

Which of the following compound would undergo Cannizzaro reaction ?
: ; ;

(FC(AGIZT)
CIRCRISARY)

(1) Formaldehyde
(b) Acetaldehyde

~ Among the isomeric alkanes of molecular formula CsHjy, identify the one

that on photochemical chlorination yields a single monochloride. 1

CaHly SRS FREFSH AN GAHPITRE (P ST SRR & R
R @ VTSI @0l 4ES IR

Element B crystallizes in body centered cubic (bec) unit cell. Calculate
approximate number of unit cells in 9.2 gm of element B. (Atomic number
of B = 23u) ‘ . >

B GTeE 9% (I (@S TR (bec) el ACP | afoql 9.2gm B GNETS 4
G G (IR TR ofelt T (B I AR A =23u)

OR / &73q1

The edge length of a face centered cubic cell of an ionic substance is

508 pm. If the radius of the cation is 110 pm, then calculate the radius of

the anion. 2

<51 BT T TS AP ol B IS TTH tarz 508 pru. [ (FORAS
i 110 pim T, (908 GO e el )

What is meant by negative deviation from Raoult’s law ? What type of

non-ideal solution is formed when ethanol is mixed with water ?

1+1=2

Wwﬁ,mﬁgﬁmﬁwﬁsqm@m’amﬁmqw S
(e S B9 cofran A2 '
[3] Contd.
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11. The following limiting molar conductivity are given L A
A?n ( H,S 0,)= xS ot 1 0 12. For the first "orde‘r reaction A —> 2B, 1 mole of reactant A give_s 0.4 moles
s of B after 100 minutes. Calculate the half life period of the reaction.
Il (KQSO4) =yS cmgmol’1 ' % ' : 2
| Aaza,awm%@wﬁ@w’aAﬁmﬁwoﬁﬁmﬁmoﬂﬁB@W.
G | IR ol S e e T -

. (CH;COOK) = 25 em?mol”™*

Calculate limiting molar conductivity of acetic acid. OR/ WW

s RS T ARAIROIAR R |

= o ;1;\}; decomposition of NHz on platinum surface is a zero order reaction

| . t are fF e i ek

2 (HQSO4) 2 em2mol ™ at are the rateg. of productions of N and Hp if K=2.5 x 10-4mol1Ls.
: 2.

(23 TS NH, S ROe <ol e | 2 K= 2.5 x 10-4molLs™!

z%(Kzso4)'=ys-cm2mol‘l —
: 27, (o0 Ny O Hp T TS 2 e 237
£ (CH,COOK) =25 cm’mol”™" ' '
BT @ St T i s {8 ' TS Wh){ is C;T2+ reducing and Mn3+ oxidizing when both haive A4
oo ) configuration ? 2
OR / G4l Cr2+WMn3+W?@@ﬁﬁﬁﬂﬂﬂd4WmCﬂ+®ﬁ@ww
| A i | :
The cell potential for the following cell is 0.576V at 298K. Calcul Mn3* @ SIeFs 9 (A =a?
. - Calculate the pH : '
. OR [/ &1

of the solution :
Out of Cu* and Cu2*, which ion is more stable in aqueous solution and

pt| H, (9)| H (@) | cut(0.01M) | Cu(s)
: sy @ : ?
Cut i Cu?t 3 fooge mﬂﬁr@mﬂ@éﬁﬂm%@ﬁaﬁa@mﬁm@v

Given, E(uch A /Cu) =0.34V

2
298K © T @A e DT =@ WA 0576V | TR pHA T 14. Define atomisation enthalpy. Arrange the following in increasing order of
; P A6 = ¢ their atomisation enthalpy. 1+1=2
pt| H, (g)| " (ag) | €™ (0.01M) | Cu(s) W |
ol BB, B[ g0, | =034V sl s IR Tt | RS RS Frewa A9 AR
o Blozefcu)” Srge AT |
[ Mn, Fe, Zn
4]
A [51] Contd.
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16.

17

18.
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Answer the following questions :

i e ged [ ¢

1+1=2

(a) How do polar solvents help in the first step in §
_ > Oyl mechanism ?

— r L4 1
5,1 Teraiia @ AT &ATE T (RS 21 30

() Write the structure of the major organic product
following reaction : : produced in the

LG
CH,CH,I + AgCN = -SOf/HQO

1
ﬁ’ﬁﬁrﬂ_@ﬁ@’ﬂm@&‘?ﬁ (2Rl I TR Rirers s
- RERGEIR

C,HsOH/H,0

CHCHI + AgCN "

Write the mechanism of the reaction of HI with Iﬁethoxy '
et nane,

G T e G100 Hi 9 fRfeaE TR ol 2

Both carboxylic acid and al_cohol can form imefmof :
bonding. But the boiling point of carboxylic acid is rli?Cular hydrogen
corresponding alcohol. Why ? Ore than that of

W&Wm&mmmwmmw 2
ﬁﬂaﬂ@f?ﬁ @ f5Ta THEiT eFT FRETOE @R Ryo Mo SR sii |

A Coordinatioﬂ COmpound with molecular formula CrCl 5
3

¢ AgCl with AgNOj solution. What is the st T repitates

tu
i Ormula of

CrCla5HR0 eelfeRg e Al G 1% AGNO, T4 o 2
MRS

WO moles

a1 AgCl™ A R TR | (TS AU T B g ﬁmaﬁ@

[6]
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Draw the facial and meridional iSOMEL of the complex compound —

[Co(VEs)s (NO»)s S

éhow that for the reactions of first order, half-life period is independent ol

nitial concentrations: What is the unit of rate constant of a zero order
i

reaction 2+1=3
ﬁmmﬁmﬁm e (@ R @WWWW
@mﬁ@mwﬁi@ﬂﬁ@mﬁe{%mﬂwﬁw

1+1+1=

Answer the following questions - (any three)

(n) What 15 the effect of pressure on the adsorption of gases on solid ?
a : :

1
B A Ao (T A \G7RS BiAT e &e
(b) Why are hydrophobic sols easily coagulated ? 1
g BTN gy GAFEPIC SO 2h?
© HoW do emulsitiers stabilize emulsions ? - 1
AR T e e A T
d Give an example'of bio-chemical’catalyst. 1
e AAERT o R Saizad |
Vg ' Contd.
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71. Answer the following questions :
Eatfie eRrEd el [l 2

(@ The elevétioﬁ in boiling point for 1 molal solution of :
solute A is 3K and the depression in freezing point for 2 mg&"\folagle
of A in the same solvent is 6K. What is the ratio of K, and S;(ﬂ;mon

f {

1
W@WA@iﬂW@W@W%WgK@W&mW
g O 2
el IR B A R SRR S 6K =W K N
- S1Kp 9l K.§
73?7 ' 3 W‘W 5
(b) A gaseous mixture of two substances A and B, under 4 ¢
of 0.8 atm is in equilibrium with an ideal liquid Soluﬁon()talﬂ pressure
fraction of substance A is 0.5 in the vapour phase and ( 2 £ the _mole
phase, then calculate the vapour pressure of pure 1iq1:ii<:1n Z;he liquid
A i B i FOR CAR foeig 32 B 0.8atmwWmEls 2
TR (IS GO 2l | A %ﬁAaW%w,ﬁEﬂjmw
i waE SEEe # A SaiIH 0.2 2, (90T 8% 53 s i 05 7y
e 11 A AT b

22. Why a solution of [Ni(H20 )e)*" is green While a solution of [
colourless ? What is primary valency of Niin [Ni(CO) d7? [ 1(CN),J2- is

[Ni (H20)6)** v e OG!S [Ni(CN)4]2- Phsta
[Ni(CO)y] ® NiF IU caree! s ?

23, - Answer the following questions - [Either (a) and (b) oy only |
) j sy (g)

s e B frt ¢ [(0) 5 O TR 675 g |

(1) What will happen when vapour of 3° alcoho] i s
\ Copper at 573K? Sed Over heated

57K GaE® Tud T SO AN 3 ey ey )
(8]
331 CHEM
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(b) How to get synthesize aspirin from salicylic acid ? 2

aﬁ?@ﬁc&iﬁrﬁﬁéﬁﬁaﬁ@%wmmw?ﬁﬁ?

el

(¢ How will you convert the following ? 1+1+1=3

wee AR @D SRS S

(i) Acetaldehyde to isopropanol
«fATTRIRes Al SIRp AT <
(i1) P_hehol to 2,4_,6 tribromophenol

e 79 2,4,6 Gied T el

(iii) Ethanol to chloroform

S EE 2| F I

94 Answer the following questions : e =

woTe Tl e el Al ¢

Convert the followiﬁg ?

wod S|fRenCeD! A ol 8
(1) Ethyl ‘am'me to Ethyl isocyanide
sum i o1 242 SR DR
(if) Aniline to p-Nitroaniline .
affEFE o[l pARE e
(i) Acetamide to Methyl amine
gz AR et G
33T CHEM (9] Contd.



OR / 4T / (c) Why vitamins are also called coenzyme ? il
Explain why : : 1+1+1=3 DI TEF 4 AR SIS I8 (Pl =
Bl wesfial ¢
(i) pKg value of aniline is more than that of methylamiﬁe, 26. Answer the _fbllqwing questions :
ARTE pKyd i FREERToce (@2 24| ' - FeflRe eeeRe Ues W3l ¢
(i) Ethyl amine is soluble in water but aniline is not. (1) Classify the following as addition and condensation polymers :
Saize «fim Ao Taree 2 58 e T2 | | : | Vax4=2
(iii) Aniiline does not undergo Friedel-Craft reaction, = @@ﬁl’@w ISR TN S G I2e1e! fiﬁtﬂ (EfiReE
R Erreeeerse, Ried! IO B g |
Terylene ((GfRf), Bakelite (GICFIRD), Polyvinyl Chloride (#ifFifeizs
25. Answer the following questions : £9129), Polythene (#Iff2H)
wee fral e Ted el @ | (b) Give an example of biodegradable aliphatic polyester. il
(1) Which structure of protein is normally unaffected during denaturation | : (G-REee T Gfercr v AR Snigae @

of protein ? ;

opfoea Rpoacd 2/ BB CRIICD! 1 99198 ORI (gspenry OR / G2

Which of the following polymer can be formed by using the following

OR [/ G241
o S e e monomer unit ? 1
_reducing sugar on hydrolysis gives two reqye; :
;cg:;rides. Write the name of the non-reducing Sugearl_lcmg mono SR ST TR SR (@I SR i sFa S
< (0]
ﬁﬁ@%@ﬁﬁwwﬁm ﬂﬁﬁ%ﬁﬁiﬁﬁﬁwmmﬁgmml ‘
NH

SRGES <FACEE T o7l |

Name the central metal ion present in Vitamin B, ‘

() y
i Byp® A (FEIR A AR
OR / @31 : , 27. Three electrolytic cells A, Band C conta}ining electrolytes ZnSOs, AZNO3
, and CaSO, respectively were connected in series. A gteady current of 1.5A
What pyrimidine bases are present in DNA ? was passed through them and 1.45¢ Ag was deposited at the cathode of
& s PfAfes (TE e DNA® A i cell B.
o | 33T CHEM [11] Qe
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(¢) Why vitamins are also called coenzyme ? i

fOBIfE TS 7 77 BPHS J(E18 (TR 272

26. Answer the following questions :

Ao PRRY T W3l ¢
(a) Classify the following as addition and condensation polymers :

: : Yax4=2
9 BrERs TS5 (6N TErI6 BIs T teas Foria Briret (i S tes



25.

OR /[ g3

Explain why :
el v

(i)  pKy value of aniline is more than that of methylamiﬁe_

GRfEmT pK, S T BRGNS @R )

(i) Ethyl amine is soluble in water but aniline is not.

2ze Gfii AT Tee W e @i Tey

(iii) Aniline does not undergo Friedel-Craft reaction,

e Rreeaeriwse Rl CTCTTH |

1+1+1=3

Answer the following questions :

weTe al eXiEET ©ed Ml 8

(1)  Which structure of protein is norma]j
of protein ? J

of o Fepoact eTOR GRS 157 @i srorg FeTm
OR/ w3t

y unaffected during denatyration
1

A non-reducing sugar on hYdrOIYSiS i

. = glves tw :
'saccharides. Write the name of the Non-re ducing C;urEduclng mono
& sugar.

ﬂﬁwﬁwrﬁa‘mwﬁmqasﬁm@m
SIfEAGIaE “FAICOE A &1 | mm‘i@@ﬂ"mm|

Name the central metal ion present in Vitan:
) ffamin B,

f@ﬁﬁiﬂBu@W@@?ﬁ@W@m%ml | 1l
OR [/ g2t

What pyrimidine bases are present in DN »
f & PRRICA (@T" =9 DNA® (o A9

33T CHEM [10]
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27

33T CHEM

(c) Why vitamins are also called coenzyme ? 1

feoifsE wﬁwﬁi@%ﬂwqﬁm IR 2T ?

Answer the féllowing questions :

ffiRe Pz Tes T ¢
(1) Classify the following as addition and condensation polymers :
, ' Yax4=D
s SER TS ISR S SIS G o< =@ 2ol (fiRe e
e ;

Terylene ((5f3fE), Bakelite ((ITFIZD), Polyvinyl Chloride (#ifFifei2s
F'9129), Polythene GIGIRE))

(b) Give an example of biodegradable aliphatic polyester. posy xil
oS T b ARSI Srigse T
~ OR/ 924!
Which of the following polymer can be formed by using the following
monomer unit? 1
fFrEfee SwaR TRT SR 0! “ifFmE s R4 ke
. 0 1
NH

Three electrolytic cells A, B-and C containing electrolytes Zn50s, AgNO;
and CaSO, respectively were connected in series. A steady current of 1.5A
was passed through them and 1.45¢ Ag was deposited at the cathode of

cell B.

[11] Contd.




51 R A, B O C G ZnSOy, AgNO; W% CaS0,7 ware i
T (T T TR T 2 | (PR A& 154 Rige sifie
91 2 U (SR @FATS 1.45g Ag Tl 2| ‘ ;

(i) How long did the current flow ? ' _ !

e s A e Bifers F1 2E

(i) What mass of copper and zinc were deposited ?
By SRR A ST (s Sl Rt
(Given/ &l W,
Atomic mass of / FRIARE © Cut =63.5u, Z1=653u and Ag = 108
A ' = Lon

28. (1) Answer the following : (any three)
e erprEd ed il ¢ (R fefasr)

1x3=3

(i) Arrange the following compounds in increasing orde
boiling points : v of their
ﬁa@@fﬂr@w@—&w & S CREAS AT o
st, HZO, HZTer H256
(i) Whatis the number of non-ionisable hydrogen atoms
the final product obtained from the hydrolysis of PCI;risent in
/ S
PCls3 TEReEEd FfE 218 PUI% AWES 21 ST
STl e B e R
(i) What will form (mainly) when red.phOSphoms i Fiat’
sealed tube at 803K ? ¢dina
803 K ©Zes® THwme 6 TZIIR oias FfaE (IRIes) e
29

33T CHEM [12]
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(iv) Write the chemical formula of the Xenon compound which has
pyramidal- structure.

Wwwwmﬁaﬁamﬁﬁmm%ﬁn

®) What will happen, when (any two) : 1+1=2
& 5, (it (et 750) 8
(i) Lead nitrate is heated at 673K.
TS’ AECGST 673K o FRCE |
(ii) XeFg reacts with KF.
Xepe‘ﬂ KF4d Gico ﬁiuﬂbﬂ qsi%@”
(iti) Chlorine gas is passed through hot and concentrated NaOH
solution.
ofa] Wi A5 NeOH 78 S /el (o bifere SR |
29, (1) Answer the following : ; Bt=5
Ted Al ¢ '
(i) n-Butyl bromide has higher boiling point than t-butyl bromide.
Why ?
EHIRE aNiRus BeHiT ¢-HOGRe JNRTSS @l R
(i) Arrange the following in increasing order of their rate towards
Sl reaction—.
RS CRePTIES Syl Rt sferee Saee TEH—
CH, = CH - CH,~Cl, (CH,),CH - Cl, CHy= CH — CH, -1
(i) Write the Finkelstein reaction.
R Rl |
33T CHEM [13] Contd.
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OR / &3t

An alkyl chloride (GsHp1CL) is an optically active compound. Th
compound was treated with metallic magnesium in ether and thz
product on treatment with ethanol produce 2-methyl-butane Write
all the reactions and find out the structure of the alkyl'chlor'ide

3

Dl T FIBE (C5H,,Cl) T2 G AR Al I B
mﬁmﬁmwmmaﬁaﬁmwn@e%mﬁ?@riw
mmﬁzﬁqﬁaﬁ@cﬁq@wﬁmlmﬁﬁmwm
GEPT FIRCH 19 TS Bl | A

(b) Complete the following reactions : 1+1=>

Pt Rl 7= Fisi &

' C' dry ether
@ 5 + 2 Na
O,
(i) (i) Fe/HCI &
(ii) HNO,/0-5° C

30. An organic cdmpound (A) with molecular formula CsHgO forms an Orange-

red precipitate (B) with Brady’s reagent and gives yellow precipitat
(C) on heating with iodine in the presence of sodium hydroxide. It nepith :
reduces Tollens’ or Fehlings’ reagent, nor does it decolourise bromine Watsr
or Baeyer’s reagent. On drastic oxidation with chromic acid, it giver
carboxylic acid (D) having molecular formula C7HgO5. Write all ths
necessary chemical reactions and mark all compounds from (A) to (D)

' 5
CgHgO Wlfa® PSS (@17 (A) b2 @S R Gito iz o
werEEeld (B) e T DI e U o A 2Ry HR FHor sy
R QEHR T CETFA () BT T | PR ST TV (oforg ey
e AR A N RIS g FRT CIRIE | T afRed Gt S g
afoe GBI C;H, 0, Sl o SRR @S (D) e wp,
dearerT S Reeamas fR (4) T 2@ (D) T @THERS B

33T CHEM [14]
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Complete the following reactions :

iRy Rimpmzs T F s

; o) .
o R

H,-CH,

(i) KMnO, / OH-

(i) (i) H,O"

o) ' | '
(i1i) \O\ [A(NH,),I"
‘ CHO
Q

Zn-Hg /HCI
(iv) Ck

(i) CH;MgBr /ether

P
r gl

Y

Y

(O CH Gl G N o

[15]
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1+1+1+1+1=5




