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33T CHEM
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CHEMISTRY
(Theory)

Full Marks : 70
Pasg Marks : 21

Time : Three hours

The figures in the margin indicate full marks
for the questions.

General Instructions :

(i)  All questions are compulsory.

(i)  Marks for each question are indicated against it.
(i1i))  Answers should be specific and to the point.

(iv) . Question numbers 1 to 8 consists of eight very short

answer type questions and carry 1 mark each. 1x8 = 8

(w)  Question numbers 9 to 18 are short answer type questions
and carry 2 marks each. 2x10 = 20

(vi)  Question numbers 19 to 27 are also short answer type
questions and carry 3 marks each. 2x0 =127

(vii) Question numbers 28 to 30 are long answer type
questions and carry 5 marks each. AT
Total = 70

Contfd.



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

AT TS ZnO [ 27, {8 TelHe FEeE 7 2eam 72

2.  How much percentage of space is empty in a hexagonal closed packed
solid ? il

Waﬁww@%@ CaliB! #mi IS *Foal [T SIe <ieTl 9iF Q2

B e e e Sahe catalyst used during synthesis of Cl, from HC] by

Deacon’s process. 1

S 2@letd HCIF 2RI Cl, 2% IRt 28 1 S0P [ i &y

4.  Name the following chemical reactidn : | 1
fAsfie amRfRe Ridoe T S i

Na : ! H

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

-
-

(i) Dil. HCI

5.  Write two significances of Hoffmann bromamide degradation reaction

S0 G ANIRS SR R ghr @Ry B

6. Arrange the following in increasing order of thej
I pKy, values i
solution : ? L aqueou;

FCate T2 el was Fres pK, i TRETS ] ¢

(CoHs)yN, NH3, (C,H), NH ang CoHsNH,
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7. Which of the following compound would undergo Cannizzaro reaction ?
1

{R CrEle @@ @R [ @R oAEe
(@) Formaldehyde (FCEIG2EH)
(b)) Acetaldehyde  (4bCGeTivIzw)

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

CsHyp RS ACPOT AN GEPIIRS (FIRIGIE ST S & [
TR @b TTFT (ol elge FEE?

9. Element B crys_téllizes in body centered cubic (bec) unit cell. Calculate
approximate number of unit cells in 9.2gm of element B. (Atomic number

of B = 23u) 2

B (17 G5 (1T (TUITHIT b 1A (bee) Fee! AT | 4fofl 9.2¢m B (iero Al
G G (BT FRY] ] T (B SARHeARRS AT = 23u)

OR / 241

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. DAk 2

G5} PP T AN 2l oY OIS WIS T tarm 508 pn. I (POITT
T 110 pm T, (90 GFRAGE TR st =54 |

10. What is meant by negative deviation from Raoult’s law ? What type of
non-idea] solution is formed when ethanol is mixed with water ?
1+1=2
mewﬁ@ﬁﬁmmﬁs@??ﬂm’awﬁﬁmﬁﬁm &l
RIS S mE (AT TR
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11. The following limiting molar conductivity are given as— 948
2.21 (F,S0,)= xS em’mol™"
/Lon (R3S0,)=ysS cm’®mol™!

22 (CH,COOK) = zS cm®mol™

Calculate limiting molar conductivity of acetic acid.

fAsfERe TS TR ARSI e —
A2 (H,S0,) = xS cm*mol™*
Ao (K2$O4) = S cml‘?mol"1
2 (CH,COOK) = zS em*mol’?

G5l «bes TwEs] T sAfRaizel -m:n%mn

OR / §341

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

of the solution :

Pt| H, ()| H* (aq)‘ﬂ cu?t(0.01M) | Cu(s)

Given, E( 0.34V 9)

o)™
298K © & @mﬁa%awwwo,%wm pH I WA Sl 351 3

Pt| Hy (9)| H' (aq) | cu® (0.01M) | Cu(s)

T eI, E( Wkl ) 0.34V

33T CHEM [4]



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

115},

14.

33T CHEM

of B after 100 minutes. Calculate the half life period of the reaction.
2

A - 2B, 4 FK ﬁ?*m%‘r—m’aAﬁrﬁwmoﬁﬁmﬁffow’aB@vfﬁ

Wlﬁ@mwaﬁaﬂwﬁ@W|
OR / 51231

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!.

2
(2B ForFe NH, 3 Reaiem b e [fer| 3w K = 2.5 x 10-4mol - Ls
2T, (9% N, 9% H, I Geses 29 39 292

Why is Cr2* reducing and Mn3" oxidizing when both have d*

configuration ? 2

Cr2* @i Mnd* COrEE SEREIR [JU 44 4519 2lReel Cr2t @ Ross 9
Mn® @ G959 o (r3aiE e

OR / G2=y

Out of Cu* and Cu2t, which ion is more stable in aqueous solution and

why ? 2

cmwmscu%aﬁﬂ@mmwm@ﬁwmrwﬁa@awwmm?

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

Mn, Fe, Zn
AT GRIFR A il | RRFRS e FRey e FRIEAFR

Tor® ATl |
Mn, Fe, Zn
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15. Answer the following questions : 1+1=2
xR eHpes Geg [l '

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

Syl ferfRfea &2 SMTReS &R N (FECE AT FE?

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

C,H-OH /H,O '
CH,CH,I + AGCN —%=° A/ - il

ke Rieise Sern @[l T3 (el [iweme smiRa T &)

OH/H
CH,CH,I + AgCN Gl OO

16. -Write the mechanism of the reaction of HI with methoxyethane. )

e Srem tire HIS [ieaR i fa

17. Both carboxylic acid and alcohol can form intermolecular hydrogen
bonding. But the boiling point of carboxylic acid is more than that of
corresponding alcohol. Why ? 5

KRR Y O GEEe TR SEsiR QBYEH T 1w R A |
e SERE bey Teni MRE e (@R e

18. A coordination compound with molecular formula CrCl3.5H;0 precipitates
two moles of AgCl with AgNOj3 solution. What is the structural formula of
the compound ? )

CrCly 5H,0 afiaoT Rféfe e cT @52 AgNO, % s Rifge o w3
e AgClLA Sl A® 0 | (OIOR 0 FREFew! & el )

33TCHEM | , (6]



OR / 5
Draw the facial and meridional isomer of the complex compound —
[Co(wE ), (NO,),] 2

oo Giibel C9IGIE CRIbEE WS GIRGRIEE AN 0I5 S qi—

| Co(E,), (O,), |

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

223 @ RIE9 A1 o6 (@ R[IFRIsE s R 2=fEs v
oo YT 76T | ¥ @ [T sife gaeq 9o 62

20. Answer the following questions : (any three) 1+1+1=3
f=feie emmzs Ces 7l ¢ (R fofon)

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

1
o #miefq JPe (siea SRTIRER @oF® BIT e e
(b) Why are hydrophobic sols easily coagulated ? 1
TETg T e [ ERpICe o 2
(c) How do emulsifiers stabilize emulsions ? . 1
BAGIRFILE FECT (FEACE NTET TZ T2
(d) Give an example of bio-chemical catalyst. it
Toq AP s k@ onigsd |
33T CHEM [7] . - Con&f.



21. Answer the following questions :

ffie erbmEs Sed il 8

(@)

(b)

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 Kj, and K?

| 1

iR @ A S 1 T EOR SOl ¢ BFA 3K T SF QUH6! TS 2
e SRERT B AT R S S 6K = | K Sl K3 el
7q°?

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. 7

4 i B sl 7B (AR BT T3 bl 0.8 atm ZA I 2 G O ©eE

22. Why

He T AEEm A | A smid AT AR REe WH Sl 0.5 2
s w9E SRR e Sl 0.2 2, (0T [Nym O O A 1 AR Bis
fefar 4l

a solution of [Ni(H20)s]** is green while a solution of [Ni(CN)4]? is

colourless ? What is primary valency of Ni in [Ni(CO)4] ? 2+1=3

[Ni (H,0)e]2* T Tl GIESTAI Wi [Ni(CN)4]2" & T8 21 Rem eyt <o
[Ni(CO)]® Nid I3y Ol e -

73, Answer the following questions : [Either (@) and (b) or 6111y ©)]
GrafiRie expRd Bed fEl ¢ (o) I (b) M2 &< (0)]

(a)

33T CHEM

What will happen when vapour of 3° alcohol is
copper at 573K ? | passed over 11eatec11

573K Gaeere TEE TG SRELIA €M 3°Fﬂfﬂ=‘®aw bifeTe =&
& 902

[8]



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

GRS R 9o “9l (@ EE dEs FRA AR e

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

TS I R ~IRe e

(i) Acetaldehyde to isopropanol
Gf5TGeToRIRGS #9] SI1=D AT e

(i) Phenol to 2,4,6 tribromophenol

2T o9l 2,4,6 Gizd X e

(iii) Ethanol to chloroform

259 A€ I

24, Answer the following questions : 1+1+1=3

weTe WAl eHEIRE Ued WAl 8

Convert the following :

wor ~lFSacRan! T 91 ¢
(i)  Ethyl amine to Ethyl isocyanide
2uizet fie ] 2 IR BIGAIRT
(i) Aniline to p-Nitroaniline
g ferd #sl pﬂﬁ’uﬂﬁﬁﬁ
(iti) Acetamide tb Methyl amine

QW ol f2fzeT G

33T CHEM [9] . Coritd



23)

Explain why :

OR / §3<1
1+1+1=3

Jige v ¢

(1)

pKy, value of aniline is more than that of methylamine.

GRS pK, 3 9 FRZs9Recs @R 23|

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

22z il #iFTe Tdige 21 e g T2

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

G e Erreaeriror Riel @ |

Answer the following questions :

wee El eHitaiRs Ted Ml 3

(ﬂ)-

(b)

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

&’'fomq Rgeacd @GR R 169 SIS 2o AR 2
OR/ &2t

A non-reducing sugar on hydrolysis gives two reducing mo
saccharides. Write the name of the non—reducing sugar & no

G5 GRGEE X9 SRR SR 761 Ko 5w s
SRR *RFAAOE A &7 | TR S|

Name the central metal ion present in Vitamin Bs 1

SO B1p© A (F@IT 419 WFFRL =1 f&e |
OR / &2

What pyrimidine bases are present in DNA ?
e & PiifieT @99 w55 DNAS o[ 3o

33T CHEM [10]



(c)

Why vitamins are also called coenzyme ? 1

DI Tz 7 A7 OEHF Jfe (Pl 27?2

26. Answer the following questions :

CRGIRCR R MEES RO REIE:

()

()

7. Three electrolytic cells A, B and C ¢

and CaSO, respectively
was passed through th

Clz_assify the following as addition and condensation polymers :
1ox4=2

B SrERe AIEE @IINE TR S e I=Ca9 it (TR

9 ¢

Terylene ((5RfeM), Bakelite ((GFTIZ5), Polyvinyl Chloride (sifefestiast

%’q12%), Polythene (AA) |

Give an example of biodegadable aliphatic polyester. 1

SRR A G “AfeRT Gz fE|
OR/ 241

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

monomer unit ? 1

ﬁﬁ%ﬁ%m’wwﬁ@mmmﬁﬁaﬂﬁ?

@)

NH

ontaining electrolytes ZnSOy, AgNO;
were connected in series. A steady current of 1.5A
om and 1.45¢ Ag was deposited at the cathode of

cell B.

33T CHEM

[11] | - Contd.



Rof51 RS A, B i C AT ZnSO0y, AgNO3 NF €SO, & BIIR

35! (TR Femo AR =1 e | (IACHEOR TeE 1.5A Fge bifeTs

=9 2o OIS (RS (@FATe 1.45g Ag Tl R

(i) How long did the current flow ? il
e e A [ oifere S e

() What mass of copper and zinc were deposited ?

e SARTE oA O G5s T 26 ?

(Given/ @l SICR,
Atomic mass of / “AigeIf&® ©F Cu = 63.51, Zn = 65.3u and Ag = 108u :
=0
28. (@) Answer the following : (any three) _ 1x3=3

FnfiRe xRy Oed fl ¢ (Ricpicatt fotaor)
(i) Arrainge the following compounds in increasing order of their
boiling points :
frm SR TP SOl °F WE OFTe Sl 8
H,S, H,O, HTe, HjSe
(i) What is the number of non-ionisable hydrogen atoms present in
the final product obtained from the hydrolysis of PCls ?
PCls 3 GeRveme S 2lie puls AT 4 SO 2iRgres
SRR AR A 2 |
(iii) What will form (mainly) when red phosphorus is heated in g
sealed tube at 803K ?
803 K THOI® qFele J6 FRFAIR I FHECEA (‘;,{Wg)..ﬂ% N9 22

33T CHEM [12]



®)

29. (a)

33T CHEM

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

PRIMG e 25 @ @5l 9B IS A B2l |

What will happen, when (any two) : 1+1=2

s =05, oA (Reear 7o) ¢
(i) Lead nitrate is heated at 673K.

T FBCGOT 673K 5199 TR0 |

(i) XeFg reacts with KF.

XeFs 9 KF3 (ice R <R |

(111) Chlorme gas is passed through hot and concentrated NaOH

_solution.

91T I 96 NaOH %99 Jed 79 (o0 ifere &)

Answer the following : 1+1+1=3

Teq firml ¢
(i) n-Butyl bromide has higher boiling point than #-butyl bromide.

Why ?
1-[RCGIZE SIRGT COalis +-HThI2e quizvers @R 572

(ii) Arrange the following in increasing order of their rate towards
Syl reaction—

RfiRe @RS Syl RidmR fswe Taass Tar—

CH, =CH - CH,~CL (CH;);CH - Cl, CHl, e e

(iii) Write the Finkelstein reaction.
e encicONGRIL

[i131] ; Contd.



OR / 5241

An alkyl chloride (CsH71Cl) is an optically a'ctive‘comﬁo.undarl;ﬁg
01.}1’nd was treated with metallic magnesium in ether anw s
;2211}?.1& on treatment with ethanol produce 2-methyl-butane. Wri

( ide.
all the reactions and find out the structure of the alkyl chloride ;
F| EoNE! BT
9 (CsHpCl) 20z SEe A« !
gm%m%%%aﬁaﬁmiﬁ|@aﬂ% (2R CAHTE! B
TS R R 2Rz RO Beom | SRR R et i
(T FAZCWI oo TS i |

' 1ons}: 1+1=2
() Complete the following reactions :

AeiRe Ritmrmgs T &

2 dry ether
® 9 ©/ + 2 Na

O () Fe/HCI
(i) (ii) HNO,/0-58° C

30. An organic compound (A) with rI'lolecular formgla -CE;HSO forms an
; red precipitate (B) with B.’rady s reagent ?I;Od;g;;esh
(C) on heating with iodine i the presencz 0 s
reduces Tollens’ or Fehlings reagent, nor does oo
Baeyer’s reagent. On drastic oxidation W1L chr
((:);rboxylic acid (D) having molecular formu a Cy

1 i rk all compoun
necessary chemical reactions and ma p

Orange-
yellow Precipitate
ydroxide, Tt neither
urise bromine Water
omic acid, it gives
HesO5. Write all the
ds from (A) to (D).

' 5
O WAl FCFeT (@l (A) PR &% R i P! e
%%wwﬁwmmmwmwﬁmmmmms

0T I TR SLECTTFA (C) Bt T3 | IR S 1 AR sz

A S A @R [T S R RN | hirs ﬂﬁ@ﬁgtﬁ@3‘§klﬁﬂ§q

T @A CHe0, TR sreeRiFS Stafms s (p) S s
G IS [EErRR &R (4) 3 [ (D) & L‘?{W%w‘

33T CHEM [14]



OR / 5241

Compieté the following reactions :

wfiRe RERPEEs T B

| o )
© g SN O L Sl

H,-CH

1+1+1+1+1=5

(i) KMnO, / OH-
(11) ——

(ii) H,0*

HoAE)
(e U [Ag(NH,),I" &
CH ' '

@)

(0),
- Zn-Hg /HCI
(iv) Qs =

(i) CH,MgBr /ether

1)
33T CHEM [15]




