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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)
(i1)
(iii)
(iv)
(v)
(vi)

(vii)

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

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

Question nunibers 9 to 18 are short answer type questions

and carry 2 marks each.

Questzon 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.

2x10

" 3x9

5x3

Total

=20

27

I

15

70
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1. Why ZnO is colourless at room temperature-and turns yellow on heating ?

\ &

R B ZnO R T, e Teire s o gadE ‘

How much percentage of space is empty in a hexagonal closed packed
solid ? 1

FogG A Feg AFers (ool I BT o R W A DB A

)

3. Write the name of the catalyst used during synthesis of Cl, from HCI by
Deacon'’s process. ' 1

o1 smafor@ HCIF #[1 Cl, 9Es IERICe IRIT T4 SEod [T A% foalt |

4. Name the following chemical reaction : 1
e apfae [RIFHER TN S 31 8

Na H

(i) CO , 400K /4-7 atm OCH

[
—

(ii) Dil. HCI

5. Write two significances of Hoffmann bromamide degradation reaction.
| 1

TOR MRS S [KiEwR gor @

6.  Arrange the following in increasing order of their pK, values in aqueous

solution : 1

Fwe TS T Tk TR pK, TR T JE 3
(CoHs), N, NH;, (C,Hs), NH and C,HsNH,
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7. Which of the following compound would undergo Cannizzaro reaction ?
1

R Saike (o e [Ridn (R AwEe
(a) Formaldeh’yde (THATGZITG)
(b) Acetaldehyde CHCEICARY))

8.  Among the isomeric alkanes of molecular formula CsHyp, identify the one
that on photochemical chlorination yields a single monochloride. -1

CsH 1o SRS FRCEFSF AN GRS (FHGIE S IR & Ko
3R @ IFT @91 g A2

£y

9. Element B crystallizes in body centered cubic (bcc) unit cell. Calculate
approximate number of unit cells in 9.2gm of element B. (Atomic number
of B = 23u) : \ 2

Bcﬁmﬂwmmwﬁ(bcc)WWMﬁ%gmBcﬁa—w
G G (FIEF TR e T | (B I A7l 340 = 23u)

OR/ &2l -

The edge length of g 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

ﬁﬁmwmwmﬂﬁW%mmsowm.aﬁ (FHIEE
PTE 110 pm TF, (OTT GARFCOIR FEAE fHhzie =1 1.

10. 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
mﬁﬁawwwﬁmﬁwqmﬁsqﬁ?@m’amﬁﬁmw &
SECERR) i e e R I E
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11. The following lin{it_ing molar conductivity are given as— v 2
221 (H,S0,)= xS cm?mol'1
22 (K,80,)=yS em?mol™
/m (CH3COOK) = S cm®mol™

Calculate limiting molar conductivity of acetic acid.

fFefiie faest var ARaiRemr ammrr—
29 (H,S0,) = xS em?mol™
2o (K3S0,) = yS ecm®mol™
79 (CH3COOK) = zS om2mol-!

qf6loT «foss st Tag RQBe! o= 90|

OR/ w3t

The cell potential for the following cell is 0.576 V at 298K. Calculate the pH
of the solution :

Pt|H,(g)|H* (aq)_" Cué+ (0.01M) | Cu(s)

Given, E(;ﬁ* Jcu

)=O.34V ' 2
298K © OeiH (FIACHR Ry 5151 918 W 0.576 V| TG pH I 5 9l 311 ¢

Pt| Hy (g)| H* (aq) | Cu®* (0.01M) | Cu(s)

et e, E(;u )=0.34V

24‘/cu
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12. For the first order reaction A — 2B, 1 mole of reactant A gives 0.4 moles
of B after 100 minutes. Calculate the half life period of the reaction.

2

A — 2B, ammﬁﬁrmm—w’aAﬁﬁrwwoﬁﬁWﬁ!row’aB@aﬁﬁ
3@ | RfFor od Sa a5 [dy =t

OR / &34t

The decomposition of NH3 on platinum surface is a zero order reaction.
What are the rates of productions of N, and H, if K=2.5 x 10-%mol-1Ls"1.

' = s : 2
CAOAN Ferre NHp I Reaem ot s [t 3 K = 2.5 x 10-4mol-1Ls1
T, (9% N, SiF H, I Bl 3] [ 232

13. Why is Cr2* reducing and Mn3* oxidizing when both have d4
configuration ? 2

Cr?* Si% Mn3* BOUAE ARG RO 44 411 #Aigrs! Cr2t (@ R o
Mn3* @ SR31 4 (wyQw Fae

OR/ &%

Out of Cu* and Cu?*, which ion is more stable in aqueous solution and
why ? g 2

Cu*vsw Cu?* 3 fooss WWWRWG@QSF@@WWWV

14. Define atomisation enthalpy. Arrange the following in increasing order of
their atomisation enthalpy. oo _ 1+1=2

Mn, Fe, Zn

WW‘T AR et T3 | ﬁnﬁﬂ— RS PReT sawigqEsd GaEioR

CRPAC AR |
Mn, Fe, Zn
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15.

16.

17.

18.

Answer the following questions : ' ' 1+1=2
f=fle ez Tes e

(1) How do polar solvents help in the first step in Sy1 mechanism ?
1

Sy1 FFaRfT des “MeFoe &8 NG (@FEEE 20 FE?

(b) Write the structure of the major organic product produced in the
following reaction : _
C,H;OH /H,O
A

CH3;CH,I + AgCN

Fafis Rigaere Seem el 33 (ks Rieaere +midRas am & s

C,HsOH /H,0

CH,CH,I + AgCN :

Write the mechanism of the reaction of HI with methoxyethane. 2

N’ f% 3rea3 ice HIR Risras feakfs &1

Both cafboxylic acid and alcohol can form intermolecular hydrogen
bonding. But the boiling point of carboxylic acid is more than that of
corresponding alcohol. Why ? : 2

mﬁ%a%wammiwwmmmmaﬁam|
e sl ubor Tomie iR yaszeors @R a2 |

A coordination compound with molecular formula ACTClg.SHgO precipitates
two moles of AgCl with AgNO; solution. What is the structural formula of
the compound ? 2

CrCly.5H,0 SeiEssa /2 e dl (el GBiX AgNO; %33 7ies [fera i 47
Tl AgCl 4THA 3B I | CT1IOIR 516 Femece! & ol

33T CHEM ‘ [6]



OR / 5134
Draw the facial and meridional isomer of the complex compound —
[CO (NH3); (NO, )3] 2

©elg Gioa (BN (FoCEe S (IFGRIE AACEIOT JoIS S I—

[CO (NH3)3 (N02)3]

19. Show that for the reactions of first order, half-life period is independent of
initial concentrations. What is the unit of rate constant of a zero order
reaction ? ' ' : 241=5

e TR RiFTR @ @yed @ RFAER s v [Rieass d4-Es sdiveN
e Fe ST 7@ | Y7 @ fferar sife g5 9 2

20. Answer the following questions : (any three) 1+1+1=3

fsfeiRe ez Tos W ¢ (@ fofaon)

() What is the effect of pressure on the adsorption of gases on solid ?

1
T MR oS (IR AEHENR 89FTS BloiF g 52
(b) - Why are hydrophobic: sols easily coagulated ? 1.
SeTg] BN 50 GNP Sirowd 22 |
(c) How do emulsifiers stabilize emulsiong, s ] 1
A3 FINE (T AT HZ I ?
(d) Give an example of bio-chemical catalyst.’ i 1

o AR SRS GRied S |
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21. Answer the following questions :
fffie sz Bot fral ¢

(1) The elevation in boiling point for 1 molal solution of non-volatile
solute A is 3K and the depression in freezing point for 2 molal solution

of A in the same solvent is 6K. What is the ratio of K, and Ky?
1

SR TR A ¥ 1 WETE GA0R SOals SEe 3K T W% GH] 99 2
T A @R AT RIS S AW 6K & | K, I K3 TS
27 '
(b) A gaseous mixture of two substances A and B, under a total pressure
* of 0.8 atm is in equilibrium with an ideal liquid solution. If the mole

fraction of substance A is 0.5 in the vapour phase and 0.2 in the liquid
phase, then calculate the vapour pressure of pure liquid A. 2

A SUIF B »miYf Yo (R fSIXeT 5 5ot 0.8 atm TT IF 3 OF S ©eT
TR (P00 GRS A | I oW A I I SREe WA S 0.5 T
WWWﬂ’Hwﬁi“‘TO2®,ﬂ@ﬁuﬁ"@WA%Wﬁﬂ
Refa =t |

22.  Why a solution of [Ni(H20)e]?* is green while a solution of [Ni(CN)4]?" is
colourless ? What is primary valency of Ni in [Ni(CO)4] ? 2F]=3

[ Ni (H20)e]2* &1 339 CTEGE! I [Ni(CN),]2- &1 298 =8 73 I
[Ni(CO)4]® Ni 3 5 @erel e e

23. Answer the following questions : [Either (1) and (b) or only (c)]
=R e Tes Mal ¢ [(o) W= (b) W2 &4 (0)]

(1) What will happen when vapour of 3° alcohol is passed over heated
copper at 573K ? 1

573KW@G@$W@WMWB°QWWWW~
f& 9w
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(b)

(c)

How to get synthesize aspirin from salicylic acid ?

.aﬁmmgmwmmaﬁamﬁ?

How will you convert the following ?

woTe TAIEE . (TS AR SRAl?

(1)  Acetaldehyde to isopropanol
GfSEeTORIZET A=l RGN =T

(i) Phenol to 2,4,6 tribromophenol
e o/t 2,4,6 Gigg W e

(i1i) Ethanol to chloroform

AT o[ I

24. Answer the following ‘questions :

O\

7 ey Tek it 8

Convert the following : |

I

0
i)

(i)

ARTGACHRE! ™7 T 8

Ethyl amine' to Ethyl isocyanide
Zai2eT e <1 2R SR BTRS
Aniline to p—Ni&oaniline |

< o1 pART R

Acetamide to Methyi amine

GfBorEes #F WU ufi|

33T CHEM s [9]

1+1+1=3

1+1+1=3

Contd.



OR /924
Explain why : - 1+1+1=3
Tl weeffan 8 | |
(i)  pKp value of aniline is more than that of methylamine.
afifeR pK,3 W9 Fizsafmets @R 231

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

33 @i AN Taiee z¥ Fe e e J=3)
(iif) Aniline does not undergo Friedel-Craft reaction.

ﬁﬁﬁmwm ORI |

25. Answer the following questions :

Wﬁmm@'@aﬁm

(a) Which structure of protein is normally unaffected during denaturation
- of protein ? 1

oo Ryoaard 4’ OI0R MG 51571 S9TS ASIF (e ?

OR / &2

A non-reducing sugar on hydrolysis gives two, reducing mono
saccharides. Write the name of the non-reducing sugar.

- 5 SRERS T TEReIE TR 101 [N T = €12s eold T |
SfFEes <FGR N &FA '

(b) Name the central metal ion present in Vitamin Bis. 1

B B, © 40 (FHT 4T WFARE AW B |
OR / &<

What pyrimidine bases are present in DNA ?

& & PiRfiea (T 7T DNA T (fid Qi ?

33T CHEM [10]



(c)

Why vitamins are also called coenzyme ? : 1

fooifm s &1 77 Bome Jfae i zm e

26. Answer the following questions :

=fEiie eperrze Tew fa s

(a)

)

Classify the following as addition and condensation polymers :

Yax4=2
R SEle e @ee T2 S Tee e Bt cififetem
T4 8 ' ;

Terylene (¢ofRER), Bakelite ((@EFEI26), Polyvinyl Chloride GIGISIES]
F'3(3T), Polythene (i)

Give an example c;f biodegradable aliphatic‘polyester. 1
tere-Rcaiem N Wferee AfEvRe Sz

OR / &Y
Which of the following polymér can be formed by using the following |
monomer unit ? 1
RefiRe IR R SR @G SR a5 3R AR
, 6]
NH

27. - Three electrolytic cells A, B and C containing electrolytes ZnSO4, AgNO3
| and CaSQ, 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. .

- 33T CHEM
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fof51 R A, B &% C IS ZnS0,, AgNO; IF CaSO, T To AR
(PICHRD! (NFw ITeGT© TR T T | (FIACPROR M 1.5A Rigge vifers
T A UE (I (FYTO 1.45¢ Ag Tl T |

How long did the current flow ? 1

& e @ [ge pifere w41 T2

What mass of copper and zinc were deposited ?

IR AR TR o G o 7

(Given/faal =ity

Atomlc mass of / 2T ©I Cu = 63.5u, Zn = 65.3u and Ag=108u

(i)
(i)
1+1=2
28. (a) Answer the following : (any three) 1x3=3
RS ey e frar ¢ (Rieceiear fofaor)
(i) Arrange the following compounds in increasing order of the1r
33T CHEM

(1i)

el

boiling points :
i CralRs Az ToekE WHY Saaws ACEE 3

HzS Hzo HzTe, ste

What is the number of non-ionisable hydrogen atoms present in
the final product obtained from the hydrolysis of PCls ?

PClsaWﬁmmasﬁw@mmﬁ@ww—wmﬁwﬁw .
RAIYT TR [ 2

What will form (mainly) when red phosphorus is heated in a
sealed tube at 803K ?

803K TOrs IFEIe 6! TRTRIR SIS TR (0os) & sﬁbﬂi’ﬁ?

[12]



(iv) Write the chemical formula of the Xenon cofnpound which has
pyramidal structure.

ARG SieR Al (T CTs GBI IRTEAS AT A
(b) What will happen, when (any two) : ‘ 1+1=2
& w5, cfeat (Ricerear zo1)

(1) Lead nitrate is heated at 673K.
TS TGP 673K 91{ TR |

(ii) XeFg reacts with e
XeFsq KFJ ?.?it“ ﬁf@n TR |

(iii) Chlorine gas is passed through hot and concentrated NaOH
solution.

ST W% 4AlF NaOH B3R Wieed = (1% Bifere et |

29. (@) Answer the following : - 1+1+1=3
v fi 2
(i) . n-Butyl bromide has higher boiling point than t-butyl bromide.
Why ?
n-REPRT ISR et tﬁﬁﬁﬁm @filﬁm?

(ii) Arrange the following in increasing order of their rate towards
Sn1 reaction—. |

. ﬁﬁﬁ%@mmmmmmm—

CH, = CH - CH,—Cl, (CH3);CH-Cl,CHy= CH - CH, -1

~

(iii) Write the Finkelstein reaction.

%\m@?ﬁ T Tt
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30.

OR/ 5124t

An alkyl chloride (CsHp1Cl) is an optically active compound. The
compound was treated with metallic magnesium in ether and the
product on treatment with ethanol produce 2-methyl-butane. Write

all the reactions and find out the structure of the alkyl chloride.
3

9GB! =T FRRS (CsHypCl) TR SIS A& el | e B2
G g tire Rizrm s fal 20 | Sesiiffe car cises! 32mem
e f[ferm 37 2-flizs RS Seom w@ | FoEEn [ B ume
GEIE BT M5 ALTS 7l |

(b) Complete the following reactions : | 1+1=2

Fafie Ridarmes Tt o e

‘ cl dry ether
(1) 2 + 2 Na o
o, '
. (i) Fe/HCI
(i1) - -
| (if) HNO,70-5° C

i

An organic compound (A) with molecular formula CgHgO forms an orange-
red precipitate (B) with Brady’s reagent and gives yellow precipitate
(C) on heating with iodine in the presence of sodium hydroxide. It neither
reduces Tollens’ or Fehlings’ reagent, nor does it decolourise bromine water
or Baeyer’s reagent. On drastic oxidation with chromic acid, it gives
carboxylic acid (D) having molecular formula C7HgO,. Write all the
necessary chemical reactions and mark all compounds from (A) to (D).
g

CgHO TR TSI (91 (A) GBi2 @t FoRes Gite FNel-<8] 9991

SETFEAD (B) R TR (@R WA Wi Sfonw 23y HEe e s/
TR0 QA TR FLECFAL (C) BT | (NGIR Beez A R B
IR AR A R R 9T FRI @RI | e afked G S SR
ST @SR CH0, R raelRfs s v (D) ows IE|
AT e RiFarz [ (4) 3 /(D) T CeiEieT e 41
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OR / @241

Complete the following reactions : 1+1+1+1+1=5

fiefeie Ridmpmgs st s

0]
. _ "
® g + NHOH —"

H,-CH,

(i) KMnO, / OH-
(ii) e :
(i) H,O*

) O
(iii) U [ Ag(NH,),I* _
"~ CHO :

. o '
Zn-Hg /HCI
(iv) G -

(i) CH,;MgBr /ether
(v) CH;—CH;—C=N (i) H,O*

33T CHEM [15]



