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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 questlons

and crzrry 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

2%10 = 20
" 3x9 =27
5x3 =15
Total = 70
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Why ZnO is colourless at room temperature-and turns yellow on heating ?

\ L

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

solid ? 1

Foes i FRea sl (oY Al B el R S <A ST Ay

Write the name of the catalyst used during synthesis of Cl, from HCI by

Deacon’s process. 1
=] #fafor@ HCIF 2/ Cl, 8%s FRICo J2T T S9oF [Re A foah |
Name the following chemical reaction : 1
fwfiie apmaiRe RiFmor am S 1
Na ' H

() CO , 400K /4-7 atm et

(ii) Dil. HCI
Write two significances of Hoffmann bromamide degradation reaction.

| 1

T giRE e R gor tatey

Arrange the following in increasing order of their pKj values in aqueous

solution : 1

R TEF el a3 PR pK;, T99 TRETS AEEl 8
(C,Hs), N, NH3, (C,Hs), NH and C,HsNH,
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7. Which of the following compound would undergo Cannizzaro reaction ?
1

(n) Formaldehyde (TSR 2E)
(b)  Acetaldehyde (ufocoefozize)

8.  Among the isomeric alkanes of molecular formula CsH7,, identify the one
that on photochemical chlorination yields a single monochloride. -1

CsH o SefRE FFOR AN QeHFPTIRS (PR e I [
IR @ ITFT (@5t oEwS FRI?

-

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

B GTeR 66 (I (TR TR (bec) Few! AU | afomt 9.2gm1 B GRS Xl
G GTT (FIEF FRA 9N T | (B I SIS, 340 = 23u)

OR/ &2t -

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

B} AIEIT T AeEre A oMY GoIE WS T C2rr 508 pm. AWM (IHRAI
IR 110 pm TF, (SCS GAIFACGIR TEAE vl <41 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

PO TR IS Rpyfossd T & g2 29s o A4 fied 3R @@
1ol S w9 ol qm e
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11. The following limiting molar conductivity are given as— v 2
22 (H,S0,)= xS em?mol™
22 (K,S0,)=yS em?mol™

/m (CH3;COOK) = zS cm®mol™

Calculate limiting molar conductivity of acetic acid.

frefiRe st waR sARRiReER gamER—
A (H280,) = xS em*mol™
2, (K3S0,) = yS ecm®mol™
/m (CH3COOK) = zS szﬁlol‘l

96 ufter Tms! TR AR 9= 91

OR/ &4l

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

Pt|H, (g)|H* (aq)‘" Cu (0.01M) | Cu(s)

Given, E(;u% fod = 0.34V . 2

298K © OeH (JFIFGR Ry bIeiss I8 T 0.576 V | GICGIN pH I T sioft 1 8

| 3 (g)| H* (aq) | u* (0.01) | Cu(s)

i, E(;u )=o.34v

2+/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, ammﬁﬁmﬁrm’aAﬁWmoﬁﬁ%aﬁm—ow’aB@Mﬂ
3@ | Riadir od Siga o Rdy =11

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 10~4mol-1Ls"1.

' - o : 2
(AN Ferre NHz I Rearem ol 7@ [ 3 K = 2.5 x 10-4mol-1Ls-1
T, (S8 N, &% H, I Seom=] 31 a9 232

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

Cr2+ @ii% Mn3* TSR FETSEAE [RAPT 44 4911 el Cr2 (1 R«
Mn3* @ Siee] «f (7@l 592
OR/ 524!

Out of Cu* and Cu2*, which ion is more stable in aqueous solution and
why ? ' 2

Cu*W Cu?* 3 fooso WWWRTWFW%NWW®9

14. Define atomisation enthalpy. Arrange the foilowing in increasing order of
their atomisation enthalpy. - . = . 1+1=2

Mn, Fe, Zn

vﬁsrfcfwf AR FAe! 3| ﬁ”ﬁiﬁ— S CESINEEACE B I L UERIGIE

TR To JAEAl |
Mn, Fe, Zn
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Answer the following questions : | ' 1+1=2"
s ez e fra ¢

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

Syl fFaiRiag daw *Mewo/s &9 NG @FEEE AT FE2

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

C,HsOH |H,0

CH3CH,I + AGgCN

e RiFaere Serm @[l 335 toike Riearers smiedReE am & s

CH,CH,I + AgCN SN

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

= 3wt e HIR Rissas fFaRfis &1

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

Wﬁﬁﬁ%@wawmmmwﬁﬁmmmﬁam|
g s ubtor Some AR yerzors @R T2 /

A coordination compound with molecular formula 'CrClg.SHZO precipitates
two moles of AgCl with AgNOj3 solution. What is the structural formula of

the compound ? 2

CrCls.5H,0 Siifaasa [f#E el (el G5iR AgNO; TR e Riferan i1 13
TH AgCl T SHTHA B TR | CIER 5iow Fdees! & Er

33T CHEM " [6]
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OR/ @t

Draw the facial and meridional isomer of the complex compound —

[Co(NH,), (NO, ), ] 2

oY Tifoel (A9 (o O (ISR FNCI9 GoId S Fq—

[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 ? ' : : 2+1=3 -

e e [RiEaR AR (el @ RiEAmR 4G maer [Ridass AREs sveis
eoe 63 F@ | ¥ o [idraR oif g3 @33 e

/

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

- =S erenzs Ser T ¢ (R fofasn)

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

3
TN s T (IE AT 89F© BIoiT dold [F2
(b) - Why are hydrophobic sols easily coagulated ? 3
g RIS [ (AN Srowd Th 2 |
(c) How do emulsifiers stabilize emulsions ? ] : 1
BRI FRE (@EE TATE 5 FE2
(d) Give an example of bio-chemical catalyst.f i ol

o IR SESS «fiee S B |

33T CHEM [7] ,_ Contd.
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21. Answer the following questions :
FfEe episryza Oeg Wl e

(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 K;?
1

SR TR A T 1 W TA0R SOakE SREH 3K T WIE GIH0! T80 2
T SR WG AT RIS SR T 6K R | K, SF K3 SArS
zq? '
(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 S B 2 YOR (9IR1T 6T 5 59t 0.8 atm TT HIF 3 GF x| ©e
TR TS GRS A | ;T Amd A I I S9ES WA oA 0.5 T
m*ﬁwa’awmwozin,ﬂ@ﬁuﬁmwAaWﬂmﬂ
fRefg =41 |

22.  Why a solution of [Ni(H,0)s]?* is green while a solution of [Ni(CN)4]?- is
colourless ? What is primary valency of Ni in [Ni(CO)g4] ? 2+1=3

[Ni (H20)6)2* T3] 319 (TG A W% [Ni(CN)4]2- &1 I962H =3 [0 SRl awn
[Nz(CO)4] S Ni 3 I [@erel e 2

23. Answer the following questions : [Either (1) and (b) or only (c)]
AR vz Tes M ¢ [(o) 9 (b) 2 &= (0)]

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

573KW%@¢%WLWB°&WWWWl
& a%e

33T CHEM [8]



BIKALI COLLEGE LIBRARY

(b) How to get synthesize aspirin from salicylic acid ? : 2

PR FRER AT o @ ek TR ARe

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

(1)  Acetaldehyde to isopropanol
GfbCGeToRRGa 71 WEE AN

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

(iii)) Ethanol to chloroform

BAATR SN FIT A

24. Answer the following questions : | 1+1+1=3

weTe T 2%eT Tes ¢

Convert the following : |

wo ARRSACHED! T T3
(i)  Ethyl amnli B Ethyl isocyanide
a2t @i o 2R S BRS
(i1) | Aniline to p—Ni&oaniline |
GRfem ot pﬂf_{@’u‘lﬁ%ﬂ
(iii) Acetamide to Methyi amine

af5oImizes [ NLEa ot

33T CHEM o (2] . : Contd.
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OR / 941
Explain why : 1+1+1=3
PR e ¢ ‘
(i)  pK, value of aniline is more than that of methylamine.
il pK, 3 WA FMEmefime @ =3

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

2ZE 9f| AT Taige 7w e affem T=

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

GRS Rrreeieretr Rieral @mEE |

25. Answer the following questions :

mﬁmmﬁa@mﬁm

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

A" fomT RFosard o' OAER (R 51071 S9FTS SR (FLofeta ?
OR / a1

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

: aﬁWWWﬁW@TﬁWWW&@@&%Wl
wieies «FIACOR AN o

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

BN Bp© 49 (FHIT 415 SRARET A B
OR/ @133t

What pyrimidine bases are present in DNA ?

& & fofRfieq (99 =< DNA © (o[l 918 ?

33T CHEM [10]
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Why vitamins are also called coenzyme ? . 1

fobIfm TRT 1 77 Serivs Jfere (Rt 272

26. Answer the following questions :

f=fERe erarze e fra s

(a)

)

Classify the following as addition and condensation polymers :

Yax4=2
= Sl s @ee 2@ i TTedd IR B cefifRetem
<9l 8 ' #

Terylene ((Gf&{E), Bakelite ((ATF=112E), Polyvinyl Chloride (#ifeifeaizs
TI120), Polythene GIGIEEY)

Give an example c;f biodegradable aliphatic-polyester. 1
tere-Rcarem e Gfeielbe sAfeeing Suigad |

OR / &Y
Which of the following polymér can be formed by using the following |
monomer unit ? | 1
Refie S9R TR IR G AR 1o IR AR
' | o
NH

27. ' Three electrolytic cells A, B and C containing electrolytes ZnSO4, AgNO3
and CaSO,4 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

[11] . Contd.



BIKALI COLLEGE LIBRARY

o1 Re@™ A, B &% C IASFE ZnSO,, AgNO; % CaS0,3 wa® I
(PIEFED! (HTw FegTe FAS I T | (FACFROR A 1.5A4 [gge sifers
TN T WF (I (LTS 1.45¢ Ag Tl T |

(i) How long did the current flow ? 1

&R e IR [y vifets o40 Ta .

(i)  What mass of copper and zinc were deposited ?

TR AR o i G o g e

(Given/faal =ity
Atomic mass of / ARNIRT B Cu = 63.5u, Zn = 65.3u and Ag =108u
‘ 1+1=2
28. (a) Answer the following : (any three) 1x3=3

fA=fiiRs exryzr Ses al ¢ (Rre o6
(i) Arrange the following compounds in increasing order of their
boiling points : '
8 SralRe s Soais IFT SaeTe EEl
H,S, H,O, HoTe, H,Se |

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

pczsawﬁmmasﬁw@mm%ww—wﬁwm .
SR AL e

(1ii) | What will form (mainly) when red phosphorus is heated in a
sealed tube at 803K ?

803K TIEOIS TFAS I8! TR o9 FRCE (o3) & ﬂéna:’a?

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

eI oieR 4l @ s GO IATERS AT @A
(b) What will happen, when (any two) : _ 1+1=2
f e, cafom (Rierer g1 3

(i) Lead nitrate is heated at 673K.
(TG’ ABLGOD 673K S 51T SR |

(ii)) XeFg reacts with e
XeFg9 KFJ tﬂr ﬁf‘mn R |

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

NG BT AT NeOH TR Weed {1 (517 bifers e |

29. (n) Answer the following : - 1+1+1=3
Sae i ¢
(i) . n-Butyl bromide has higher boiling point than t-butyl bromide.
Why ?
- OB TS Teei tﬁ@ﬁﬁ?{m @f"ilﬁm?

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

. ﬁﬁﬁﬁ@cﬁﬂﬂwsmﬁﬁmmmmm—

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

(iii)) Write the Finkelstein reaction.

'%awﬁiﬂﬁ%mﬁﬁzm
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OR/ g2/t

An alkyl chloride (CsHy1Cl) 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

9B =R FAURG (C5HypCl) TR SIS A& sAwiel| GTeics! B
Gtz gR tire Rz s frl 26 | Sestifre car GRscs! SaimeR
irs R[iferm SR 2-fize RSB Sesty w3 | FoEER [ B wrs
GEIfPE FIATTER M5 ALET® 120 |

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

FafiRe RfEarmzs Tdts fat

- dry ether
%2 Fe / HCI |
(it  FelHA
(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 C;HgO,. Write all the
necessary chemical reactions and mark all compounds from (A) to (D).

- g

CgHO TIRIT TSR (91 (A) GBiZ FRT FeRes Give T8 991

SETFAT  (B) B TR (TG WA WiT A 2RI A S
SRE AL IR FHETFAD (C) BT IE | (TISCONR Beemz A (e FZA
IR AR A @ RERee 9T SR @I | FEE afkwd G S TR
T TSN CH0, Wi el sri@hm e (D) 9ws IE|
YA PG [RiFargz [ (4) 3 o/ (D) o deERT Bize 19

33T CHEM [14]
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OR/ &2/

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

fefEiRe Ridarres Tt & s

. |
. _ .
®) g + NH,-OH i ) L

H,-CH,

(i) KMnO, / OH-
(ii) .
(i) H,0*

\ O ‘
(i) m [AGINHY I
"~ CHO _
O

Zn-Hg /HCI
(iv) CH,

(i) CH,MgBr /ether

@) CHi—CH;—C=N o

Y

33T CHEM [15]



