Total number of pages—16

33T CHEM
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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 :

(i)
(i1)
(ii1)
(iv)
(v)
(v1)

(vii)

All questions are compulsory.
Marks for each question are 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 eacl.

Question numbers 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.

Ix8 = 8
2x10 = 20
3x9 =27
9*3 " = 15
Total = 70
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Why ZnO is colourless at room temperature and turns yellow on heating ?

| 1
AR TRe© 200 TR 27, T Sl SR By EUGET R et

How much percentage of sp

ace is empty in a hexagonal closed packed
solid ? |

| 1
TG R 9% AheTe (il P BT ST R il <) 51 2o

Write the name of the catalyst used during s

ynthesis of Cl, from Hcy by
Deacon’s process.

1
WWHCHW-CQ%W@WWW%@W%’?HI

Name the following chemical reaction :
- x@fe e [iEen 9 Se i g
Na

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

L
g

(ii) Dil. HCI

Write fwo significances of Hoffmann bromamide degradation reaction

TFCE IR S [ie 7o @ B

Arrange the following in increasing order of thejr pKy, values in aqueous
solution : .

1
ﬁtﬂiﬁwweﬁmmﬁ%ﬁpkbm@m@wg

(c2H5)3N>‘NH3» (C2H5 )2 NH and CoHsNH,

[2]

7

8.

9

: ¢ - . ?
Which of the following compound would undergo Cannizzaro reaction ?
1

(a) Formaldehyde (FCIER20)
(b) Acetaldehyde IR

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

CiHiyp SO RO FCAIN GO (IO ST IS & e
=R S TTFT @l oS FRI?

Element B crystallizeé in body' centered cubic (bcc) unit cell. Calculate

approximate number of unit cells in 9.2gn of element B. (Atomic number
] 2
of B = 23u)

B GTIe O (1 (TRFETS TP (bec) e A | Gfeal 9.2gmt B GIeT® 4l
G G (IFS TR S T (B I AR AR = 23u)

OR / 912/41

The edge Jength of a face centered cubic cell of an ionic substance is
i L radius of the cation is 110 pm, then calculate the radius of

2
the anion.

a5l HIEEE I AE© ot swiel @B WS i = 508 pm. I (IS
K 110 pin TF, (90T GFIRNGR EAE Fhate 591 |

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

i ion 1 h thanol is mixed with water ?
non-ideal  solution is formed when ethano s
<1554 = el Rpfoese A 6 e ? TS S AR Fe SRe 5
el S w@ (AR A2
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11.  The following limiting molar conductivity are given as—
/121 (HQSO4) =58 c;mgmol‘1
2 (K»S0,) = yS em®mol?

19 (CH,COOK) = 2 em?mor-!

Calculate limiting molar conductivity of acetic acid

fafEiiie TRRST 7aR Ao amme—

’121 (HQSO4) = xS cm?mol !
I (K5S0,) = y'S em®mol ™!

A (CHSCOOK) = zS em®mol!

ﬂ%ﬁ?ﬂﬁ%%ﬁﬂ’ﬁﬁ?ﬁmﬁ@mwwi

g OR / 5724y

The cell potential for the following cell is () 576

%
of the solution : % 28K, Caleulate the pH

Pt] Hy (9)|H" (aq) | € (0.010) | Cu(s)
Given, E( ) =0.34V

cu?t/cu

2
298K'® @eTq (FIRCGH [P BT =1 T 0,576 e

PHS S siefy <54 3
Pt|H,(g)|H" (aq) “ Cu?*(0.011) | cu(s)

ozt m E(°Cu2+ Jou) = 0-34V

33T CHEM [4]

19, For the first order reaction A — 2B, 1 mole of reactant A gives 0.4 moles

I i I tion.
of B after 100 minutes. Calculate the half life period of the reactio ;

A — 2B a;mwﬁw. xsm‘aAﬁf“—w A 100 fifoe o= 0.4 e B ©eo(g
IE | W@ﬁﬁ@@iﬁﬁ@ﬁl

OR / %341

The decomposition of NHj on platinum surface is a zero osrdeZ reaitiorl.
- 1 ' if K =215 x 105%nolsLsy=
What are the rates of productions of N, and H, if K _ 1
st TP NH3S FrieH <o = [fei | 3 K =25 % 10-4mol1Ls
C
=7, (ST Ny SIF Ho ¥ Beslvas 29 A 292

15, Why is Cr®* reducing and Mn3* oxidizing \.Afhen both have d;
Configuration ?
Cr2t o[ Mn3t CSRE BEPEAR [ d4 4B QTTW Cr2t @ ass 9
M G G o TR e °

OR / 524t

Out of Cu* and Cu?t, which ion is more stable in aqueous solution and

: 2

why ?

C + o Cu2t 9 fooT® R SR e wEee S 29 23 S 6 =
iU

14 Define atomisation enthalpy. Arrange the following in increasing orde; Oi
. Defi . et
their atomisation enthalpy. |

Mn, Fe, Zn

SRe] AR R fil | RS e FEed AT GRERR

TraTe ATl
Mn, Fe, Zn

33T CHEM [5] Contd.
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16.

175

Answer the following questions :

F=fiRe aermze Tes i s

d=+1=2

(1) How do polar solvents help in the first step in Sy1 mechanism ?
: 1
Syl TFAIRES 22w merere &0 T (P FF 01 2

(b) Write the structure of the ma

Jor organic product produced in the
following reaction :

CH,CH,I + AgCN CQ—HSOII__/P&Q ;

ffEiRe R Sem mmaﬂxtwﬁaﬁWWﬂmaﬁww%ms

CH,CH,I + AgCN CQ—HF%‘E&Q

Write the mechanism of the reaction of HJ with methoxyethane

& Bexms Gite HIF ffe feafi B

Both carboxylic acid .and alcohol can for
bonding. But the boiling point of carboxyl
corresponding alcohol. Why ?

PR T Sie e Tz TR

il intermolecuy]ay hydrogen
1€ acid is more than that of

2
ﬂi@mmmwml

. 7w SRR abs Seris AR e @ o

18.

. the compound ?

A coordination compound with molecular formu

la CrClL.5H,0 s
two moles of AgCl with AgNO; solution, What 2 Precipitates

s the Structura] formulg of

| 2
CrCls.5Ho0 SReo5a [Rf#8 =gt et oiz AgNO; B33 (5ire

“’aAgClqwgﬁ‘“"f’ﬁWl@WWHQ@W%%W A

33T CHEM [6]

1653,

20.

33T CHEM

OR / S241
Draw the facial and meridional isomer of the complex compound —
[co(WHS), (O, )]

ISHERCIE AT s S CIRCRGTE FACAIT YO S F—

o)

[Co (NH3)3 (Noz)a]

St that for the reactions of first order, half-life period is independent of
how

ntrations. What is the unit of rate constant of a zero order

initial conce 2+1=3

reaction ? ;
ste[s] e R A Gl @ RiEaiGR SdS T Rieaes dREs AboN
Gos FoT T | X o [ 5ife &g G (92

Answer the following questions : (any three) Il

e erEd ©ed Tl ¢ (Feeica fefbl)

i tion of ¢ases on solid ?
(1) What 18 the effect of pressure on the adsorp g :

O~ TS (oI SRR @7 BiAe Ao 52
(b) | Why are hydrophobic sols easily coagulated ? 1

mﬁig’ﬂ@ﬁﬁ?ﬂ FITPICET o 2 ?

A : ;
(c) . How do emulsifiers stabilize emulsions ? :
G

SRR TR G TS e T

(d) Give an example of bio-chemical catalyst. 1
o IR DS @RE Trad il |
[71 : Contd.



21. Answer the following questions : (b)) How to get synthesize aspirin from salicylic acid ? 2
FefRe iz Tes fral ¢ | ﬂﬁm@ﬁma@—mﬁammWﬂﬁ?
‘ ' : |
(@) . The elevation in boiling point for 1 molal solution of non-volatile - f ( How will you convert the following ? 1+1+1=3
solute A is 3K and the depression in freezing point for 2 molal solution | 9 : ;
of A in the same solvent is 6K. What is the ratio of Ky, and K¢? l‘ oo MAEE (FEE sifFafoe FEAl?
, 1 %
; : i 1
SR @Y A S 1 T G0N SEEIE g 3K 2 i G 7S 2 * (i) Acetaldehyde to isopropano
CeTe SREAl Gy AT R ST T 6K 2 | K, SR K< St & ‘ QBEbaRes ~al Sis AT
(ij) Phenol to 24,6 tribromophenol
(b) A gaseous mixture of two substances A and B, under a total | S
of 0.8 atm is in equilibrium with an ideal liquid solution. ?f tl;:: j;uie | e <0 24,6 G EER e
fraction of substance A is 0.5 in the vapour phase and 0.2 in the li 0‘ : |
phase, then calculate the vapour pressure of pure liquid A 1qu1c21 | (iti) Ethanol to chloroform
A SIS B 211 G517 (1R BT 35 5191 0.8 atm 0 % 2 % i e | e A e
TS IS GO RACE | At M1 A A Sz e e i
WZW e e S g b‘f‘;{ 24 Answer the following questions : Lt
faefa <54 | ' 5
SIS faatl 8
22.  Why a solution of [Ni(H,0)]2* is green while a solutio . ing :
; f [N e following -
colourless ? What is primary valency of Ni in [Ni (Co)z(?) INH(CN),J2- is Convertife o i
Ni (H20)6]2* o CTEG I ' : A | e SlfRaEACRD! A T 8
[N (H0)e]2* 7 56 GREGTHN SIS [Ni(CN)a 2~ 0 <919 25 R sy
[Ni(CO)4® Nid I Q@Ieyet s 2 : _ S @) Bthyl amine to Ethyl isocyanide
: | oz < Al 2 2D HIRHIZG
23. Answer the following questions : [Either (1) and (b) or only (¢)] I
DI m Teq Al 2 [(a) < (b) -W?HT (e ©)] 1 (i1) Aniline to p-Nitroaniline
] ! l ﬂiﬁga ﬁﬁa
(@) What will happen when vapour of 3° alcohol is Passed | R :
copper at 573K ? over heated | : AT
) <) 1 ) Acetamide to ethyl amine
573K T[S TGE FA SRt SHiE 3° GeThneR | (i
& <05 ? ST T e e i iRy~ FiEE 9fE
33T CHEM [8] 1 Foil Contd.
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Explain why :

OR/ @241

FIE et ¢

(1)

(i1)

(i)

pKy value of aniline is more than that of methylamine.
R pK, 3 i FeFg o @R 27|

Ethyl amine is soluble in water but aniline is not.

22T R e Tive =@ e e o

Aniline does not undergo Friedel-Craft reaction.

G feTe Receeaarbe [ @meam |

25.  Answer the following questions :

wee Al eiEies Tes ¢

(@)

(b)

33T CHEM

.saccharides. Write the name of the non

Which structure of protein is normall
of protein ?

LT ROt ATBABR RGB! 1579 oo srorg T 2
OR/ 512y

y unaffected during denaturation
1

A non-reducing sugar on hydrolys\is gives two red

\ ucing mong
-feducing sugar

ﬂﬁf?ﬂﬁw*ﬁﬁ‘ﬁwﬁmﬂﬁﬁm@ﬁﬁﬁam :
SRS S A =i TR et

Name the central metal ion present in Vitamin By

X 1
[SBIM By,'® 247 (TR 419 SRR i oy

OR / &gt

What pyrimidine bases are present in DNA ?
& & FIiRfes cofis w9 DNA® o s

[10]

1+1+1=3

26.

27

33T CHEM

(©)

Why vitamins are also called coenzyme ?

S R o R R T A G S

Answer the following questions :

Frefite epprre Oed fl &

Classify the following as addition and condensation polymers :

i 1ox4=2
e TR TR IR I A o B IRIRER [ R RTINS
34l ©
Terylene ((ofafe), Bakelite (@F=12D), Polyvinyl Chloride ("I%if\?o_-@?i
'9i2©), Polythene (ifeTiee)
() Give an example of biodegradable aliphatic polyester. 1
q-Raia e afTEbe ARTERT SRR
OR / 52
Which of the following polymer can be formed by using the following
' 1
monomer unit ? :
R TR IR PR P! ARTI oo SR 22
GEIGIRS ;
NH
Jectrolytic cells A, B and C containing electrolytes ZnSOy4, AgNO3
Three € :

and CHSO4 respec
was passed throu

tively were connected in series. A steady current of 1.5A
gh them and 1.45¢ Ag was deposited at the cathode of

cell B.

[11 ] Contd.



o[B! RS A, B I C T2 ZnSO,, AgNO; I CaSO,d w© i

(PITCRD! (T Aesf® R F91 277 | (PR A0S 154 e biffe
Sl e IF (PRI (FATO 1.45¢ Ag TR 5| - i

" (ii1) What will form (mainly) when red phos

(1)

(i)

s (fm)
33T CHEM

How long did the current flow ?

ﬁﬂmwwﬁmﬁﬁewi’a?

What mass of copper and zinc were deposited ?
R ARSIR 4= o1 s ot 2 g
(Given/ fa=n iz,

Atomic mass of / ARFIRKF ©1 Cu = 63.5u, Zn = 653y and Ag =1
' 8 = 108u

1+1=2

Answer the following : (any three)

e ebrizs Ses frml & (Rewrear i)

(i) Arrange the following bompounds

1)(3:3

gl In increasin
boiling points : & order of their

= S Mz Sonlks TR TraTe Som; ¢
H)S, HyO, H,Te, H,Se

(1) What is the number of non-ionisab]e hydro

, en.
the final product obtained from the hydr G Atoms Present in

! olysis of RGN,
PCls 3 SETRCSEe S €Y FOIE Ao 4 o '
| P 2igres

h 4
sealed tube at 803K ? PO heateq in a

803K TRE© THTIS 6! FFRFAE o/ Higa
(res) s T
; | 29

[12]

29
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(b)

(iv) Write the chemical formula of the Xenon compound which has

pyramidal structure.

Graffis Wi 2 (@R G O IPTE ARG sl

What will happen, when (any two) :

% 05, A1 (Rt 7o) 8

(i) Lead nitrate is heated at 673K.
1T’ AZGOS 673K S 9 FRCT |

(ii) XeFg reacts with KF.

XeFs@ KFS ite R SRE |

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

S S 9l NaOH %79 e 77 (o1% pifere SR |

Answer the following : 1+1+1=3

Teq frl &

(i) n-Butyl bromide has higher boiling point than t-butyl bromide.
Why ?

53 quized SEakS -Roviea aNRee @Rl e

(i1) Arrangé the following in increasing order of their rate towards

Syl reaction—

fsfkilRe cernEe Syl RieaR sfoweR THr® FER—

CH, = CH - CH,-Cl, (CH3);CH - Cl,CHy= CH - CHy -1
(i) Write the Finkelstein reaction.

RrereTCRes [ieEaiee! o |

[13] Contd.



30.

necessary chemical reactions and mark al] compounds frop, (A

OR / g2}

An alkyl chloride (GsH11Cl) is an optically active compound. The
compound was treated with metallic magnesium in ether ang the
product on treatment with ethanol produce 2-methy1-butane. Write
all the reactions and find out’ the structure of the alky] chloride,

| 3
9ol e FABG (CsHnCl) G20z Wit e s I 32
mﬁtﬁ@ﬁw@tﬂﬁﬁﬁﬁmaﬁamzm@eﬁ%mcﬁmiw

(b) Complete the following reactions :

=R R T fx

\ 7. dry ether
@ 5 t2Na
02 :
o (i) Fe/HcCl s
: (i) HNO,/0-5° C

An organic compound (A) with molecular formula CsHgO forms ap,

red precipitate (B) with Brady’s reagent and gives yellow reo.ra.nge_

(C) on heatin'g with iodine in the presence of sodium hydroxidep ItCIp.ltate

reduces Tollens’ or Fehlings’ reagent, nor does it decolourige brorﬁi “Sither

or Baeyer’s reagent. On drastic oxidation with chromjc acid rllf ‘g.af,er
; 1Ves

carboxylic acid (D) having molecular formula C7He0, Write y
s all the

) to (D).

CoHsO SRS ATox A (4) B2 ARA R oo T q:

FLETFAT (B) R @ | (@i RERCER R s St

PRCET QA 7 STl (C) Beopy o | GBI Sy =y w%% A
i It A IR R 3998 Wl@ﬁaa%m@é%
e GSOIE CH,0, Siafe TREFSRE SR qfps ST

(D
W@WWW%@(AHW(D)WC?IW%@;TT@!

33T CHEM ‘ [14]

OR / &34l

Complete the following reactions :

s REPrs idee i e

(0] H*
0 OF + mo

H,-CH,

(i) KMnO, / OH"

(i1) (i) H,0"

Om [ AG(NH,),I'
(111)
< CHO i

Zn-Hg /HCI

(i)

(i) CH,MgBr /ether

£ i

— C=N 4% +
(v) C,H;_'CHz ¢ (||)H30

[15]
33T CHEM

1+1+1+1+1=5



