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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.

(i)  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...................... 1x8 = 8

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

(vi)  Question numbers 19 to 27 are also short answer type
questions and carry 3 marks each..............ccccccccevvveennnnn. 3x9 =27

(vii) Question numbers 28 to 30 are long answer type
questions and carry 5 marks each..............c.cccccovcveeennn. 5x3 =15
Total = 70

Contd.



1.  What is the molarity of a solution containing 5g of NaOH in 450ml

solution ? 1

450/5./779 %3 G654 NaOH 2if5eet wawie TRl Fuw =52

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

through acidified water ? 1

SNES 2T WSE 1F [ vifere e &N 2picel /i sieos H, & 232

3. Identify the reaction order from the following rate constants :
k=2.3x 1051 mol-1s-! 1
woTe S 91 9ifS ] RIwe RiGHnR T e i 2
k=2.3x 1051 mol-1s-!
4. Which of the 3d transition metals exhibits the largest number of

oxidation states ? 1

3d (ST TGN YR (FIF! A9 AR FRAF SIKe SRZ] (YT 2

5. Write the chemical formula for the following coordination

compounds : 1
TS SeEie S TR R @

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

T (T 0o @A, (FH0R (Fae Sy2 [ weeiE 239

(@ O— CH,Cl and <:>—cz

5 /\/\ | and /\/\ -

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

©oTe Srmd I BARCGIE HIT TS 519 FReE aifde Sesimamgg for ¢

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

BZ SN (5eTeTER WSre AN o1dw ALFIH! 52

Diazonium salts of aromatic amines are more stable than those of
aliphatic amines. Why ? 2

G TF AT TRACEERN TR ATt afima TS @R JfFA |
ISk

OR / o241

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

ARBERT GNiz Keaes Toenies SRAR iz Renees 0 @fe
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10. Calculate the equilibrium constant of the reaction : 2

RIGTI0R S &< sl 50 ¢

Cu(s)+2Ag" (ag) »Cu?" (ag)+ 2Ag(s)

Given, EZ =0.46V ; Tl (2=, Ey = 0.46V

cell =

OR / o241

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

woTe el (FIRERT (WS AN SNF emf 298 K® foi=ll ¢

() Mg(s)| Mg>*(0.001M) | Cu* (0.0001M)| Cu(s)

(i)  Sn(s)|Sn* (0.050M) H H*(0.020M) ‘ H,(g) (1bar)| Pt(s)

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

electrolyte. Discuss their variation with concentration. 2

e Rey w1 Wb ifRQifRel i TaR sfR@izer kel &2l e @9
& ol 2 sifkaes = T 74|
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12. Show that the half-life period of a first order reaction is independent

of the initial concentration of the reactant. 2

MYedl @ AN T [T oG [feaes dRfEs siveR esite @9
T |

OR / o241

The initial concentration of N,0Os in the following first order reaction
N,Os(g) > 2NO, (g)+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 L1

Calculate the rate constant of the reaction at 318 K. 2

TS SRS e Te [fEFAEs N,05F 2RSS alivel 318K wiifea
1.24 x 102mol L1 : N,O5(g) — 2NO, (g)+1/20,(g)

60 53 foige N, 057 9liTel (2% 0.20 x 102 mol L~ | RIFGR 318K®
5ifs g=a Wi efm |

13. 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

<5 RfGF A AATE 249 TN 9T B AMACTF ol T 1 27|
(@) SRCSW BT NI o4l |

(b) B3 9y foled Jm SR 29 @emeE delke 237
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14. Calculate the magnetic moment of a divalent ion in aqueous solution
if its atomic number is 25. 2

TR TS 4 BT SIS pER I el ool T I ThR AR e
25 |

OR / o241

What are transition elements? Give the general electronic
configuration of transition elements. 1+1=2

TGN (AR 5 52 RGNl G el g [eud foralt |

15. After having completely filled d orbitals (4d19) in silver atom in its
ground state, how can you say that silver is a transition element ?
2

feeToR “RwiqT ofil B9 SRR TEFR Aewe Tofei@ o d wikea (4d10)
PR Foregel, fETeRs 7 MEwemTie Gie 3 Rv s

OR / o241

Zn2* salts are colourless, while Cu?* salts are coloured. Give reason.
2

Zn2+ SR RER, SN Cu2* sREER I8 | e el |

16. What is lanthanoid contraction ? What are the consequences of
lanthanoid contraction ? 2

AN AL 52 (FRCATIC ALRHE IR0 (e efofegl 23«2
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17.

18.

19.

Explain why [Ti(H,O)g]3* is violet in colour. 2
[Ti(Hy0)e)3+ T TR (@11 57 il 541 |
OR / 9241

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

[NiCl4]? SepaaR € [Ni(CO)4] TpFaE IMed JCRIGIE boFa i alow
ez | 2 i |

(a) Draw structures of geometrical isomers of [Fe(INH3)y (CN)4| ™.
2

[Fe(NHj), (CN)4]~ 3 SHifsifess AN o10(he0! Sk 4 |

OR / o241

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

(optically active) ? Explain. 2
o9 YOl IE MG fOoxs (P! FREe (SEF RO ) 2 i
41

(@) cis-[CrCl, (ox),]*>” and (b) trans-[CrCl, (ox),]*

Describe a method for the identification of primary, secondary and
tertiary amines. Also write chemical equations of the reactions
involved. 3

ABERT, GRS OIF SRMAR G Haewsem @ bl «afs 3¢k 1 |
ffePREe T9RR (@[ IS ANePRR 56 & |
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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

51 22 TR RIFHR 298 K T30l 10% 5 Ffica I hRE w99, (72 G
TR 308K TIES® 25% 7o) SR PR 2| E, T S f[efd 741 |

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

=i R[fem wer “]/ Seoifre wy Aiee™ <IN &1 ¢ (Riewean fofaor)

(@)
H + HBr —»

H H

() CH3;-CH,-CH=CH,+HCl ——2——

(c) ILr , gy -Peroxide
CH,
(d) + HCI 3

22. How will you bring about the following conversions ? (any three)
3

(a) Ethane to bromoethene

(b) Bromomethane to propanone

(c) Benzene to biphenyl

(d) Ethyl magnesium chloride to Propan-1-ol

34T CHEM [8]



woTe W ARG (T A2 (Rieeien fefaor)
(@) TR A TN BRGE
(b) IR #|l e 2{lwCa
(c) (@S 21 qIRCFIZeCe
(d) BARE EEERAN FHBCT 211 2Coi-1-SE0
23. Draw the structures of all isomeric alcohols of molecular formula
CsH1,0 and give their IUPAC names. 3

e G C5H1,0F FIEN SRR ERE G o[ 910 SGe 1 ST 356]
IUPAC <% fwil |

OR / o241

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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wore il RfGaPTEs o[ Sl Tt AWAPTES 9157 S [UPAC =i fat ¢
(@) REOIER SEEoI R [

(b) =Y WERFCRS «fbes ToifEfeow 2fPme sorad

(c) FIRIBAGEEERAN qwETs e 2R [ o o Fres 2Ry ke

24. Explain why: (any two) 17+1%=3
(a) Ortho nitrophenols are more acidic than phenol.

(b) 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.
&0 =i ¢ (Riewean 761)
(@) I FBG e feerocs i wifEs |
(b) AR TeaikE N B TeE @Rl
(c) I @ HfEETeE W TRy e wiis wifFs |

(d) BIEF I iR g2 S Geoive 9, 58 2,2,6-5IRNAZb R (e
T |
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25. An organic compound with the molecular formula CoH;¢O 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; O SR @1 <t (&feed (1912 2,4-DNP (RS0 91 I3, SR
FrEss e FE@ T @@ [ w6 | wrorfis SkEes 2 2 1,2-
@fEeiEEREET ve W@ @G e 5|

OR / o241

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

weTe Rl (0] (ARE Wers #{iefy FREee e IRl w1

(@) @S e SIFE @S e

(b) (T U @S 2T b

(c) TAGE TE AT
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26. Complete the following reactions : (any three) 3
wore il Rfercm 5 <1 ¢ (Ricwrear fofbr)

COOH
SOCl,
(@) Heat
COOH
NH,CONHNH,
(b)  CcHsCHO - =R
() NaBH,
() CH3;COCH,COOC,Hs i
@) H
CrO
(d) OH S
27. Give reasons for the following : (any two) 3

(a) pK; of aniline is more than that of methylamine.

(b) Aniline does not undergo Friedel-Crafts reaction.

(c) Gabriel phthalimide synthesis is preferred for synthesising

primary amines.

(d) Aliphatic amines are stronger bases than aromatic amines.
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wors fuzl SRS Fe 1 91 ¢ (R 7o)
(@) FFEFR pK, ReEamETeE @RI
(b) @i ety g w57

(c) <A GuEe FREREF AE IREE TR AR A& ik W@
2|

(d) FTETF INETER S GuiETeE @R W |

28. Complete the following reactions : (any five) 5
wote fral Rifaerg T i ¢ (Reezar “Ifsor)

(i) CgHsNH, +CHCIl, +alc. KOH —
(i) CgHsOH + HNO;(conc.) -

(iii) CgHsN,Cl+CH,OH —

(iv) C¢Hs;CONH, + Br, + 4NaOH —
(v) CgHsCHO + HNO3;/H,SO, +A —
(vi) CgHsONa +C,HsCl —

34T CHEM [13] Contd.



29. (a)
(b)
30. (a)
(b)

What are essential and non-essential amino acids ? Give two

examples of each type. 2

AT ST ST afs afoe G2 afSiiE 760 Snigaet

How are vitamins classified ? Name the vitamin responsible for
the coagulation of blood. 2+1=3

fSoifiee (TReieT @@ 79 W2 (96 (9lff Tqre 729 3 feoIR=GR
ICREE

What are nucleic acids ? Mention their two important functions.
1+2=3

el uibw fe? 3297 707 TrEmeiey TN Tz 4 |

OR / o241

Write the important structural and functional differences
between DNA and RNA. 3

f8.99.9. % T.GH.497 Nere AH Sy sHAfee e FG
AT 72|

Write a way to determine the A}, value of water. 2

AT A5, W o T 961 Topr fo7l |
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Explain the bonding in coordination compounds in terms of
Werner’s postulates. 2

SR (TI9PTIRA T ARR9 BRI @it iy 4 |
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