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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)  All questions are compulsory.

(ii)  Marks for each question are indicated against it.
(iii) 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............cc....... 1x8 = 8

(v)  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 €aCl........cocovevivviniiiniins 3x9 =27
(vii) Question numbers 28 to 30 are long answer type |
questions and carry 5 marks BIUCH cvessosviissinsiuvessassnnnsssnvons 5x3 =15
Total = 70
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(l’ What is the molarity of a solution containing 5g of NaOH in 450ml

solution ? 1

450353 w2 WOI€ 54 NaOH f@ca warbia 1w Fam 22

2. How much H, in grams will be liberated if 1F electricity is passed

through acidified water ? 1

AT AR WEE 1F Ry 5ifEe SR 2w it feam «fwir H, 39 2

/ 3. Identify the reaction order from the following rate constants :
k=2.3x10"°1 mol!s-1 1
TEs e [ G 811 wEwe [iEmR o i =11 ¢

k=2.3%x10"31] mol-ls-1

/ Which of the 3d transition metals exhibits the largest number of

oxidation states? 1

3d (NFR FEIHEE FERIE (TR0 e A MRAS TR S (AL 2

/r Write the chemical formula for the following coordination

compounds : 1
THE SrEiie FuEd] (SioR GRS Faco! g

Mercury (I) tetrathiocyanato-s-cobaltate (1)
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In the following pairs of halogen compounds, which would undergo
Sy2 reaction faster ? 1

WeTd (%E TS (A, m@nmsﬂzﬁféﬁma«m

5 /\/\I - /\/\ &

Write the products that are formed by heating of the following ether
with HI : 1

ool TEY I ARG HII TS 517 IRCE oifde SR foral ¢

DaaWalt

What is the basic structural difference between starch and cellulose ?
1

W% SIF (GeETeR AES AR 51 ALl o2
Diazonium salts of aromatic amines are more stable than those of
aliphatic amines. Why ? 2

GRTAF R SEAETEN FReE AR iR FezerE @R AR
a2

OR / &%dl

Why do primary amines have higher boiling point than tertiary
amines ? 2

AZR Guiz R Toas RivafR awiza Reeers 51 @R?
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10. Calculate the equilibrium constant of the reaction :

RiFadr o &35 o) 39 ¢
Cu(s)+2Ag" (ag) »cCu? (aq)+ 2Aqg(s)
Given, El =0.46V ; al =z, E., = 0.46V

OR / 9341

Write the Nernst equation and emf of the following cells at 298K :
2

e Al (PRI @8 AN ST emf 298 K© 774 3

)  Mg(s)| Mg* (0.001M) ” Cu?t (o.ooo1M)] Cu(s)

@ sn(s)| sn** (0.050M) | H*(0.020M) [ H,(g) (tbar)| Pt(s)

11. Define conductivity and molar conductivity for the solution of an

electrolyte. Discuss their variation with concentration. 2

e Resw @ GO ~f{AifRel o1 779 siRRifZeN il &40 sper e
R 1ol ~AfRRIRe! siftada &7 T = |
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12. Show that the half-life period of a first order reaction is independent

13.

of the initial concentration of the reactant. 2

TS (¥ 2w e R sk [iemee erfds siper esite F$3

3|

OR / &34!

The initial concentration of N,Os in the following first order reaction
N,Os(g) —» 2NO, (g9) +1/20,(g) was 1.24 x 102mol L! at 318K. The

concentration of N,Os after 60 minutes was 0.20 x 10~2 mol L™L.
Calculate the rate constant of the reaction at 318K. 2

wee Srae YN T RiEwe N,053 dikfes oiivel 318K SifRe

1.24 x 10-2mol ! : ‘N,05(g) > 2NO, (g)+1/20,(g)

60 ff5 forme N, 053 5ol Tafed 0.20 x 10-2 mol L1 | RIGFANGR 318K
NS &< Wi [efa 1

A reaction is first order in A and second order in B.
(a) Write the differential rate equation. 1

(b) How is the rate affected on increasing the concentration of B

three times ? 1

a5t RfFa A AeTs 299 TN AE B AATE Jom e 27|
(a) ORCSH] QI AT {1t |

(b) B3 ¥y fofied Ifa T Q9 @@ dois 22
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L&

Calculate the magnetic moment of a divalent ion in aqueous solution

if its atomic number is 25, 2

SR TS 2l TR SN R el A 41 T 2R AR AR
25 W '

OR / 591

What are transition elements? Give the general electronic

configuration of transition elements. 1+1=2

TGP (TR & 72 swewfior. Geies At g [t i

15. After having completely filled d orbitals (4d'?) in silver atom in its

16.

ground state, how can you say that silver is a transition element ?
2

feeToly sfmiqT off B 2R EgN e Aol Ay d SRkoe (4d10)
R e, feTore 5y TN TE G 3@ Reoat F1al?

OR / q2f

Zn2* salts are colourless, while Cu?* salts are coloured. Give reason.
. -

Zn2+ TROER IR, SRS Cu2t FREEI I8 | P99 wedfial |

What is lanthanoid contraction ? What are the consequences of

lanthanoid contraction ? 2

(ETIATIC ALIIO 2 EARIC FLHOAR I (@40 2ifSfaman =1«
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17<" Explain why |TY(H,0)¢]3" is violet in colour. 2
[TY(H,0)6]3* 3 R @Gt fowm aprelyt a4 |
OR /| GQqa1

[NiCl4)2- is paramagnetic while [Ni(CO)4] is diamagnetic though
both are tetrahedral. Explain why. - 2

[NiCl4)?~ SRR &% [Ni(CO),] TApedm el g voderig 1
Witz | [ R = |

18. (a) Draw structures of geometrical isomers of [Fe(NH3)2 (CN)4]~.
2

[Fe(NHs), (CN)4]~3 Soifsfoss eI oloaent a3 |

OR/ 9441

(b) Out of the following two coordination entities which is chiral

(optically active) ? Explain. 2
T 5! TN e fOee (@NCH PiEEE (ARSI FAER)? TR
41|

(a) cis-[crCl, (ox),]* and (b) trans-|CrCl, (ox), >

19. Describe a method for the identification of primary, secondary and
tertiary amines. Also write chemical equations of the reactions

involved. 3

R, e WiE TRIR Gfimrzd HIeFeR AW €Ol safs 26 71|
Rftrarze JRE @RI IFTRFAS FAFEF S | -
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20. The time required for 10% completion of a first order reaction
at 298K is equal to that required for 25% completion at 308K.

Calculate E,. 3

90 22N R RGN 298K Tewrs 10% 7o)<l f@te & 7 wah, (13 G0
R 308K TS 25% 7l 301 e T | E, 3 T fefq w4t |

21. Write the products of the following reactions : (any three)
1+1+1=3

FefaRe [Riga oem 7/ Seoiifte vy sieerm = &2 3 (Ricrzr fofany)

(@)
H + HBr —

H H

(6) CH,-CH,-CH=CH,+HCl] — 3=

' CH2 = C = CH2 ‘
(c) O PII + HBr peroxide
CH,
(d) + HCI —»

22. How will you bring about the following conversions ? (any three)

: ;3 /(N x 3
(@) Ethane to bromoethene CHa, CHn T@—") CHyCHY B

(b) Bromomethane to propanone ’]nln‘r‘ JNO »

(c) Benzene to biphenyl o + (!, /3@7 L
C

(d) Ethyl magnesium chloride to Propan 1 -ol O’h’ it

-
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23.

weTS Rl sifRRERaEhl (@te afkale (R fofiby)

(@) IR 2”373

(b) IR #4312 wAfeAwCeT

(c) QIR =l IRCEIREAE

(d) TS EOATRAN FIREI I EMHHA- 1S

Draw the structures of all isomeric alcohols of molecular formula
CsH;,0 and give their IUPAC names. -3

RE @ CsH1203 T SRR RS GoTe T o1 K I WA 2T
[UPAC <% faai |

OR / 941
Give the structures and IUPAC names of the products expected
from the following reactions : 3
(a) Catalytic reduction of butanal
(b) Hydration of propene in the presence of dilute sulphuric acid

(c) Reaction of propanone with methylmagnesium bromide followed

by hydrolysis
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were fral RIFTTER o o 4 AednEa 199 % [UPAC i fa ¢
(a) REOICTER WRESR e |
(b) Y PARORT STy ToifHw &by wetmad

(c) RRATFEIARAN IR IS elvfia R wiv T Fies 22g 2R

24. Explain why: (any two) 1%+1%2=3
(@) Ortho nitrophenols are more acidic than phenol.

(bp) Ethanol has higher boiling point than that of the

methoxymethane.

(c) Ortho nitrophenol is more acidic than ortho methoxyphenol.

(d) Cyclohexanone forms cyanohydrin in good yield but

2,2,6-trimethylcyclohexanone does not.
ex q@iR ¢ (R wt)
(@) Y ARG Ree Rrerets ofe SifE |
(b) TR TemiE R Rfitemes @Rl
() T @RReeers ad’ 713y e wite e
() S T S 2R e et %, G 2,2,6- B ot

Dol
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25. An organic compound with the molecular formula CoH;oO forms
2,4-DNP derivative, reduces Tollens’ reagent and undergoes
Cannizzaro reaction. On vigorous oxidation, it gives

1,2-benzenedicarboxylic acid. Identify the compound. 3

CoH o0 ST @1 @Bt (& (i3 2,4-DNP (waizrebe 167 33, Srema
Raess s 3E =i FREE B a6 | seiks e 2@ 2 1,2-
RACCRTRRIEe @ibT M| @ Hae i)

OR / 934/

Give simple chemical tests to distinguish between the following

pairs of compounds : | _ 1+1+1=3
(a) Acetophenone and Benzophenone
(b) Phenol and Benzoic acid
(c) Ethanal and Propanal
weTs Rl (Tl (IR WS il SR e IR of vt e 3
(a) G R SIF e
(b) (T O (@G 3% b

(c) B S oA
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26.

27,

Complete the following reactions : (any three)

wore fwal RGN ) 91 ¢ (R BFABD o

\‘ .
COOH
SOCZ
Heat
COOH

NH,CONHNH,,

(b6)  Cc,H,CHO —— o
) NaBH.
() CH,COCH,COOC,H; b) NaBH,
(i) H*
CrO,
(d) OH —3»
Give reasons for the following : (any two) 3

(a) pKp of aniline is more than that of methylamine.
(b) Aniline does not undergo Friedel-Crafts reaction.

(c) Gabriel phth:’;d]imide synthesis is preferred for synthesising

primary amines.

(d) Aliphatic amines are stronger bases than aromatic amines.
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28.

oo frat SARER FRe i 34 8 (Rewr g5)

(@)

(b)

(c)

(d)

oRfeFR pK, ReEamETeE @Rl
afifere Rrres-wrreoy e F23 |

2N IR AR A (AR TS Foers e A fazt
21| ‘

Rt aNFERE e quE e @R W |

Complete the following reactions : (any five) - 5

were fml Riearnz =) &1 ¢ Rz oo

(1)

(1)

(iii)

(@)

(v)

(vy

- §
' . )1 Go é-—wo
CoHsOH + HNO; (conc) » C N 0H +HM A ot H, %o, W

4
C6H5N2C1+CHQOH —> Cé L\’)OH 4' rv_e ’\_ C)"'b ¢

t'\/(:-'_2

CyHsCONH, + Br, + 4NaOH —
CeHsCHO + HNO; [H,SO4 + A —

CeHsONa + C,HsCl —
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29. (a) What are essential and non-essential amino acids ? Give two
examples of each type. 2
AT WF A <’ «afps e oo o7 Sarzad
(b) How are vitamins classified ? Name the vitamin responsible for
the coagulation of blood. 2+1=3
Ohifimr ITReeH @s 39 2 (9% (I 1re 728 31 fSoRmoR
I fe
30. (@) What are nucleic acids ? Mention their two important functions.
1+2=3
e afve e 33 7hr Sy 19 SER 1|
OR / 525}
Write the important structural and functional differences
between DNA and RNA. 3
fC.gn.9. WIT FEGT.QF Tere A SISy HATS Sie G
ANfFRas vl |
(b) Write a way to determine the A}, value of water. 2
i
AT A, W [ FT GO T o
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OR / 9%

of

Explain the bonding in coordination compounds in terms
2

Werner’s postulates.

Sl TR IEE A SRR gt IOl P4
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