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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.
(ii1) A_nswers 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
AN CATT Y 2T ATKS | COCH e we s testrt ozanasmoras st s s sma b e 2%x10 = 20

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

(vii) Question numbers 28 to 30 are long answer type
questions iand carnybnarksieqch i i e it s e 5x3 =15
Total = 70
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1. What is the molarity of a solution containing 5g of NaOH in 450m] % I{? ;h:efi?:znfiiirg O-f helogstt comosRds e undergi
N :

solution ?
1 TR (T (TeIERS, @RER GFae Sy2 RiEw weeir 7

450/1fe7 T €ot® 5 NaOH =R waibR Saff R o= ‘
| : (@) O— CH2CI and Q Gl

2! How much Hj in grams will be liberated if 1F electricity is passed

j :
{b) /\/\ | sy /\/\ cl

I& 292

-through acidified water ?

SIS #IR A& 1P [e bifers [ o fBoiet i «fmes H,

. i 7. Write the products that are formed by heating of the following ether
3. Identify the reaction order from the following rate constants : with HI : il

k=2.3 x 105 mol-ls-1 5T el 91 BRI HIT Ciee 519 SR 0e Servastg sl ¢

1 _
weTe S 91 6ifS g RITe RiEFGR @ R = ¢ QCHQ_OO

k=2.3x105] mol-ls-!

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

4. Which of the 3d transition metals exhibits the largest number of
€r o

B O (bSO AIRE 910w AL 2

oxidation states ?

1
3d (HTR Ao Te OIS (FIFCo! o0 A AT iRl 9. Diazonium salts of aromatic amines are more stable than those of
AU Ik aliphatic amines. Why ? 2
S. Write the chemical formula for the following coordinat ;f;ﬁf@ﬁi e R PRICSTIRD) SRR R G RCINGR GERMPETE @ﬁﬁi"\s’ﬁl
ation { 9
compounds :
1 OR [ &34
OGN\ @(.ﬁm\o Wﬁ ﬁsn[;ﬁ Qiﬂ]i Iﬁa’i Fi d}‘T o . :
g ! il ¢ | Why do primary amines have higher boiling point than tertiary
_ amines ? 2
Mercury (I) tetrathiocyanato-s-cobaltate (III) : e
ARl Gz [ees Soaiks SRbAR iz Releoes & 2
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10. Calculate the equilibrium coﬁstant of the reaction : 2 ' 12. Show that the half-life period of a first order reaction is independent
’ of the initial concentration of the reactant. 2

RIFAI0R SR 455 Sl 541 ¢

@RSAl @ 243 T e TG R aRfEs sive evie el

Cu(s)+2A4g" (ag) > Cu®* (ag) + 24g(s) REEEE

OR / 94l
Given, Eg, =0.46V ; @l (=7, EZ,; =0.46V

The initial concentration of N>Os in the following first order reaction

OR / 5441 ' N,Os (g) > 2NO, (g)+1/20,(g) was 1.24 x 102mol L'! at 318K. The
concentration of NoOs after 60 minutes was 0.20 x 1072 mol L~1.
Write the Nernst equation and emf of the following cells at 298 K- Calculate the rate constant of the reaction at 318K. 2
2

wee GraERe A2 e RiEiie Ny05d diRfEs Sivel 318K'S Sifes
e Al (FRERS FE TR O emf 208K® B g 1.24 x 102mol ! : N,05(g) - 2NO, (g)+1/20,(9g)

60 TG fPime N, 059 siivet (2fzet 0.20 x 1072 mol L! | RiFAIR 318K
()  Mg(s)| Mg** (0.001M) | Cu®*(0.0001M)| Cu(s) oif &= W e =4

y 13. A reaction is first order in A and second order in B.
(i) sn(s)|sSn*(0.050M) ” H*(0.020M) | H,(g) (1bar)| pt(s)

(a) Write the differential rate equation. 1

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

11. Define conductivity and molar conductivity for the solution of an thnetgumesiy ;
electrolyte. Discuss their variation with concentration. ) 51
bl [ A ACATT 4T TN WF B AT o 6k 31|
%aﬁ%w&ﬁawﬁm&mmw’m%@am@M|ma% @ S e
it 3 . a) SOECeH] | ST 1
(FACP 10l HAfRAIRS! #AfFee 28 S 41 |

(b)) B3 9y e 3fa SR 27 @ EmE geite 21
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Calculate the magnetic moment of a divalent ion in aqueous solution
if its atomic number is 25. )

o TS 2 TR SIS pER el staml T A TR ARk )l
25 T |

OR [ 91341

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

FeEEerE GUECIS 16 2 @R Gt AR 2eegaa R B

. 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

e ~RAIgE S T4 TR TR AeEre Ted A4 d SR (4410)
vl Prel, BereRe 51 SREEerE e I Repal i 2

OR / @24

| 7Zn2* salts are colourless, while Cu?* salts are coloured. Give reason.

2

Zn2+ SEEER TSR, SIS Cu2t FRAEN S8 | el e |

What is lanthanoid contraction ? What are the consequences of
lanthanoid contraction ? . 5

RIS AL 2 (FRCAAas AP B (PR ot o siirq o

34T CHEM [6]

17. Explain why [Ti(H;0)g]3* is violet in colour. 2

18.

e

34T CHEM (7]

[Ti (Hy0)g)3* 3 IR€IHI @R {5 il <=1 |
OR [ G2

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

[NiCly)2~ SREESE [ [Ni(CO)y] DARFFIE TMe A bl o1
iz | = i w4

(@) Draw structures of geometrical isomers of [Fe(NHj)a (CN)4]™.
2

[Fe (NHz)o (CN)4]~ 3 SO AN S1oTR0! SR <51 |

OR | G241

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

(optically active) ? Explain. 2
O 45! A e fooRe (Rl TR (TNERIRSIE =) 2 i
=1 |

(@) cis-[crcl, (ox),]*~ and (b) trans-[crci, (0x), >

Describe a method for the identification of primary, secondary and

tertiary amines. Also write chemical equations of the reactions
involved. 3

Wm@twﬁiﬁ%ﬂﬁ GNPTEE BHAeFaT A Bl Amfe I F4L
fRierare=Re <" @[ PiEle TFsaerng #6es &2 |
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20.

The time required for 10% completion of a first m:der reaction
at 298K is equal to that required for 25% completion at 3083:?3.
Calculate Eg.

a5t 22 TR RiEaE 298K ©FEe® 10% Sorjef SRR [ T TR, (R 0
s 308K Taeete 25% =il Rl WSS A | E,3 w4 3 =41 |

21. Write the products of the following reactions : (any three)
- 1+1+1=3
e Rl e~ Seatifre &y e W R ¢ (Rt fora)
(a)
Hayl + HBr ——»=
H H
(b) CH;-CH, -CH = CH, + HCI —
CH, - C = CH,
' I peroxide
(c) H + HBr
CHj;
(d) + HCI »
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]

34T CHEM

woTe Al ARSIl (e a2 (R fof6))
(@) R0 o T ERAE

(b) T A & AT

() GG 7/ AZEEEET

(d) AR IS T [ AT 1-SEe

Draw the structures of all isomeric alcohols of molecular formula

CsH 50 and give their [TUPAC names. S

I4RT G CsHo0F T SRR HRE G5 2679 910 e 1 Sl 3569
IUPAC H% 3 |

OR | 91341

Give the structures and IUPAC names of the products expected

from the following reactions :

3

(@) Catalytic reduction of butanal

(b) Hydration of propene in the presence of dilute sulphuric acid

(c) Reaqtion of propanone with methylmagnesium bromide followed

by hydrolysis

9] Contd.



oo Tl R 3 Sl = ANAPRR 5157 S [UPAC = frait ¢ | 25. An organic compound with the molecular formula CoH;oO forms

2,4-DNP derivative, reduces Tollens’ reagent and undergoes

(@) RO S Ra

Cannizzaro reaction. On vigorous oxidation, it gives

o — ﬁ F % |
(R R e G R | 1,2-benzenedicarboxylic acid. Identify the compound. 3

(c) FREEGRERN giges (e gARTa [iE o o fze 2Ry Hizke |

CoHj 0O TR 7@ «bl (&ke ({1512 2,4-DNP (TI3(SHE 5o I, HCeia
it RGass TGRS @ F @FReiEl [ 3@ | rofie siEes 26 2 1,2-
| e @b f | e e =i

24. Explain why: (any two) 1%4+1%=3

(a) Ortho nitrophenols are more acidic than phenol.

| - OR / 933l
(b)) Ethanol has higher boiling point than that .of the _

methoxymethane. Give simple chemical tests to distinguish between the following
(c) Ortho nitrophenol is more acidic than ortho methoxyphenol. pairs of compounds : 1+1+1=3

(d) Cyclohexanone forms cyanohydrin in good yield but (a) Acetophenone and Benzophenone

2,2,6-trimethylcyclohexanone does not. |
(b) Phenol and Benzoic acid

o q@i ol & (Riceieant 450)

(c) Ethanal and Propanal
(@) L G R Reerere i SIfE |

j wete (el @RS Siers {1k SRace ke IoEEE S T ¢
(b) TR Teis HRieTeE @Rl

of qig e Sfde SIifEs (@) G5 Rem o @
(c) ¥ @ RiREETeE 9L 2L P |

(b) (T W @G 2F GbT
(d) O T bl 212G e Seol 0, € 2,2,6- BN RReTb iz o

| (c) AT T AT
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26.

27.

Complete the following reactions : (any three)

were fral Rl 7> <=1 ¢ (e fofor)

COOH

SOCI,

(@) ' Heat
COOH

NH,CONHNH,

(b)  C HsCHO o>
({) NaBH,
(c) CH,COCH,COOC,Hs
(Gi) H
CrO
(d) OH ——3»

Give reasons for the following : (any two)

(a) pKj 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

34T CHEM ; [12]

were Al SRR Sl 101 =1 2 (Repizn 75))
(@) @RFFI pK;, BiRizEsETeE @R
(b) «fifee etz [Kida 9271

(c) el GuiRA TR @ IR TS A SiEs Ay f@l
29|

(d) CFTELT GARAER 9T T Gz @R T |

28. Complete the following reactions : (any five) 5
oot ol RiFaPTR =i <5< ¢ (Rizssizant siisby)

(i) Ce¢HsNH, + CHCl; + alc. KOH >
(i) CgHsOH + HNO; (conc.) -

(@) CeHsN,Cl+ CH,OH —

(iv) CeHsCONH,, + Br,, + 4NaOH —
(v) Ce¢HsCHO+ HNO4/H,SO, + A —>
(vi) CgHsONa +C,H-Cl —

34T CHEM [13] Contd.



29. (a)

(b)

30. (@) What are nucleic acids ? Mention their two important functions.
1+2=3
ToEe ube &2 2399 76/ S I SEd F4 |
OR /[ 541
Write the important structural and functional differences
between DNA and RNA. 3
. 97.9. SF HA.GH.4F Sere LB TSy sHfre wiw srijws)
sfefRE |
(b) Write a way to determine the A, value of water. 2 .

AT A, SN Fefm T 9ot Sofr el |

34T CHEM [14]

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

examples of each type. 2

ARG Bl SEEETE G 1o 2 afemies 707 Sz |

How are vitamins classified ? Name the vitamin responsible for

the coagulation of blood. 2+1=3

ool fReen @ 39 202 (98 (96 S[e 27 34 fo5imGE
CISRGE

OR /[ @21

Explain the bonding in coordination compounds in terms of
Werner’s postulates. 2

SEA! (@IPTIRS IFE AN 2B =1 IR0 = |
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