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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: Q'Q\
S
(i)  All guestions are (c@mlsor‘y
(ii)  Marks for each @Qeshon are indicated against it.
(iii))  Answers sho&d be specific and to the point.

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

answer type questions and carry 1 mark each. 1x8

(v)  Question numbers 9 to 18 consist of ten short answer
type questions and carry 2 marks each. %10 = 2u

(vi)  Question numbers 19 to 27 consist of nine short answer
type questions and carry 3 marks each. 3IxQ = 27

(vii) Question numbers 28 to 30 consist of tiiree long answer
type questions and carry 5 marks each. 5x3 =15
Total = 70
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v]Ahoose the correct answer : 1

When temperature of a solution increases then —
M Molarity decreases and molality increases

(b) Molality decreases and molarity increases

(¢) No change occur for both molarity and molality

(d) Molarity increases and no change in molality.

o7 Tep! AfR Blredl ¢

cafea b1 we] Taeel I 2 (SfST—

@) wakb st mm s WEEt I =

(3) weEAers f A s ARG I =

(o) ARG e AERIDI @ ARTEH T2

(|) WARD Iz I ARG @I ARET T |

\%/Depict the galvanic cell in which the reaction takes place. Further show,
which of the electrode is negatively charged. Ya+1a=1

o= fml R 7eafe @Rl (FTSIE (P! BTl | T (PRI 2EEC
CYfGE NS (Sl | Q@

Q
Zn(s)+ Z@Waq) <3 Zn*" (ag)+2Ag(s)
Q‘b'

QN
é;/b(zatjis obse@\ when a beam of light is passed through a colloidal
solution ? 1
451 IS T AeER (Alred I oA & st =
Mﬁch form of the iron is the purest form of commercial iron ? 1

Riog GRS iz fBpsl WA (P! SIEIT (PRI 27

<~ Arrange the following in the order of increasing bond dissociation
enthalpy : 1

oo fraar A Roaem AR Oy wus Tl ¢
Fz, Clz; Brz.r 1’2

-
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ut of CHy;— CH —CH,—Cl and CH;— CH,—-CH —CI which is

CH, CH,

more reactive towards SN; reaction and why ? 1

CHTH(IZH_CHE—C! W% CH,— CH, — ?H —Cl (RO (DR

- CH,4 | CH,
SN, Rferain ofs Afeme @R o e

fite the Reimer-Tiemann reaction. 1

BiETIES fafErans T

8~ Arrange the following compounds in increasing order of their acid strength :
' 1

TS wﬁﬂ@ﬁtﬂfﬁ@[ﬂ'ﬁ@@@ﬁ@ﬁ?ﬁfms 2
CH5CH,CH(Br) COOH, CH,CH (Br) CH;COOH, (CH;),CHCOOH,

CH,CH,CH,COOH

N
9. (a) Give the signifi ahce of a“lattice point’. Which point defect increases

the density 0@ crystal ? 1+1=2
‘ﬁﬁi%@@@ ot | G fieg B e < g 9 T
Or ] Qdf |

M semiconductor. Classify each of the following as being either
: a p-type'or an n-type semiconductor : 1+(V2+12)=2

(a) Ge doped with In
(b) B doped with Si.
e et | o B 1 2fRUR - (- AT

(&F) Ged In (T SR SRCA
(4) BT Si (& ok TR |

30T CHEM {31 Contd.

Download all NOTES and PAPERS at StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

e ?
e electrical conductors, malleable and ductile

but not in solid state”’. Explain.
Yot 1V2=2

10. /What type of solids ar
“lonic solids conduct electricity in molten state

o e 9 e BT RS AR, AR A TSR
wanzy w3 7 (lonic solids) Ren® AfFre &@Zre [yed sz [5G (N
wgEIe F27 1 I B4

efine the following terms : (any four) Yax4=2

(i) Krafft témperature
(if) Mole fraction

(iii) Isotonic solutions
(iv) van't Hoff factpr

(v) Ideal solution.

oo Gl FRNRRON weel &t ¢ (Femen 519y
(i) e Tl \\QQ
&6
&
(i) T (5ptonic) ¥
(iv) ©f% TF IS
() < @1

(i) WA S

12 (@) A solution is obtained by mixing 300g of 25%

§ ' solution and 4000 of
40% solution by mass. Calculate the mass neres § of

" 3e (w/w) of water

in solution.
| 2
25% B9 300 M W% 40% weq 400
A 917 e =R <y *
TS 4 2T ©F Wrwjen (w/w) @y &g @ o ot
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Or / G4JY

(b)) A 1.00 molal aqueous solution of trichloroacetic acid (CCL,COOH) is
heated to its boiling point. The solution has the boiling poeint of

100.18°C. Determine the van’t Hoff factor for trichloroacetic acid.
(K, for water = 0.512K kg mol-1). 2
Sz @ bbb WfTR 1.00 T TH I B3 GOIF OIF SOSRIEE 5199 T4
o’ | GACHIE Beeled (20 100.18° (Z@Hhag/ Gizs T abbe afoes (oF T
TG [T 901 (AN1A K, = 0.512K kg mol 1)

yﬁmolar conductivity of a solution. Explain how molar conductivity
changes with change in concentration of solution for a weak and a strong
electrolyte. 1+1=2

ﬂaﬁﬁﬁaﬁ—mﬂmﬁmlﬂawaﬁﬁwﬁmaﬁwmﬂﬁaﬁ—rw
NS (FECE AfITS 22

4. (a)~"Following reactions occur at cathode during the electrolysis of aqueous
- silver chloride. ‘

™
Ag' (<1<;i)+gz6 > Ag(s) E° = +0.80V
é&&ibq}+ e — 1/2 H,(g) E° =0.00V
On the basis of their standard reduction electrode potential (E”)
values, which reaction is feasible at the cathode and why ? 1
wEN BeeR oIt [ygs Rerds Frae RFnees mwbe 20|
Ag (ag)+e” - Ag(s) E° = +0.80V

H" (ag)+e — 1/2 H,(g) E° =0.00V

g R e (g7) o fofes @m! [RiF @age 79 0 9%
e

30T CHEM [5] Contd.

Download all NOTES and PAPERS at StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

/\EA—:‘ Kohlrausch law of independent migration of ions. Write an

expression for the molar conductivity of acetic acid at infinite dilution
according to Kohlrausch law. Va1

TR A 2 AR QIR G067l | P IR S NS SN &7
wgrs aibive Gibey T'AR sifkaifzer e PG foran

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

(b) How is the rate affected on increasing the concentration of B
three times ? 1+1=2

<01 & A SATE o @ 9% B Asiew faoin aug g |
(F) RiFaoR 2w swwwe g1 5a i)
(%) Bawﬁﬁ@#%{@ﬂ%ﬁ%ﬂmmﬁmmwﬁa?

Or [ Q49

r a certain chemicéj\\reaction variation in the concentration in [R]
vs time (s) plot ié)&@:\/en below. 1ox4=7

(b)

(s)

For this reaction

(1} What is the order of the reaction ?
(i) What is the unit of rate constant k ?

(it1) Write the relationship between k and ¢, /2-

(7v) What does the slope of the above line indicate ?
IR A | "
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93 fAfeFace

(F) RiFaeor @ e

(1) RieaER 2@ &< kT 933 (52

(3) kST ty/,3 o T fora

(9) @°R/T (711 B (slope) (BiLa & Pprge

6. (a) at are “minerals’’ and “ores”” ? Ditferentiate between them.
1+1=2

ﬁﬁ@fﬂm{wwggﬁs?mmmqﬁ%ﬂﬁm
K
§Q§ Or /[ 93
S

. () Whatiszr ing and calcinations ? Explain with a chemical equation
of each.§ 1+1=2

IR S SR B QI 2 Ot I Rt s JEig

17. Explain the bleaching action of chlorine. 2
R g of Jran 3=

18. y is Cr?* reducing and Mn3* oxidizing when both have d*
configuration ? 2

Cr2+ O Mn3* BSR d4 SRR RemT e Cr2t (@ Res o M (&
TIRE 4 (ryEiR [
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1S

that time required for 99% completion ;

19. ~For a first order reaction, show ‘
o of reaction.

twice the time required for the completion of 90
ad 1, @5 oA @ RIS 99% ey e RFHIEE 90% wsjel
faaca @il TPEE R SIS |

20. (@) What are emulsions ? What are their different types ? Give ex;‘mlplg
1+1+

of each type.
T (emulsions) FF (@lTeT? Fidey [fen ev@ (FR0! & fo? droE
QrAGICE Twrzae o |

Or / et

at is shape selective catalysis ? Describe some features of catalysis

by zeolites. 1+2=3

el o e e e frer i ieefBs e R
e tae adfar

N
21. (a). Answer the follov\@% :

at§s lanthanide contraction ? Why actinide contraction is
greater from element to element that lanthanide contraction ?

1+1=2

& HWW%WQWH\WW
G TE e S Wqﬁﬁsﬂ;ﬂfﬁcﬂm

i + .
Wts are colourless while Cu?* salts are coloyreq Why ?
. Y ! .

: 1
Zn?" TR IR e Cy 2t TR T8 ; R »
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Or [/ S9qt
(h) Answer the following :

o] TP Ted fral ¢

(i)  Use Hund's rule to derive the electronic configuration of Ce?*

ion and calculate its magnetic moment. 1+1=2
T e WA A Ce3t e gy et o o 3ae
RS I fAda 4|

(i)  Cu (I) has d'° configuration, while Cu (II) had 4° configuration.
Still Cu (IT) is more stable in aqueous solution than Cu (I). Why ?
1

Cu (1) 3 d20 Ry =% Cu (1) I d° Rt @itel o2fe Tele e
Cu () Ot Cu (1) € wigs (%11 fag

2. Answer either (a) and (b) or (c) and (d).:
(a) % (b) 2T (c) AF (d) I ©eq a4 ¢

N
. . % 2+ . . ; 2- .
(a) A solution of [A‘s@hjzo)é] is green but a solution of [Ni(CN),]* is
colourless. @ain. )
\

[N:'(Hzo)}* F T 45! GOSN 9343 g [Ni (CN),|> 3 59 951 <ee18)A |

I B
Mfme the term ‘coordination sphere’ with one example. 1

G THIZAR 510e “Fad] 9e7y’ 4 L& B |

(c) What are the ambidentate ligands ? Give one suitable example of
ambidentate ligand. 1+1=2

HRTerTe FAMeRA & aARerte ey b Boe Samad |
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in the following

(d How many geometrical isomers are possible 1 ;
coordination entity ?

WWWWWW%WW?

23. (a)

o

$e1$

[C" (C,0, )3 ] "

1+1+1=3

Give reasons :

TR wesfay 2

(i)

(i1)

(ii)

(i)

30T CHEM

C — CI bond length in chlorobenzene is shorter than C — CI
bond length in chloromethane.

FIEAETE C — czmﬁmgsaﬁzwc Cl AT e
o =z

Haloalkanes easily dissolve in organic solvents.

(TGS (T 706 HZGS HIeS 27 |

The presence &mtm group (-NO,) at o/p positions increases
the reactivi haloarenes towards nucleophilic substitution
reactlons

o/pt@%w%@ &1 (-NO,) ToAfFfery C@itﬂﬁ%ﬁ@@mﬁ—aﬁm
ﬁﬁ‘ﬁﬂ*ﬁﬁmﬁqﬁm«

Or / a9

wer the fol - '
e following : 1%4+114=3

e Sug fey g

Write the mechanism of the following reaction :

were RIEHOR iR
CH3CH,OH 18, cry.ch,gy + H,0

[10)
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ﬁe the structures of A, B and C in the following reactions :

e RIERIR A, B Wi C R <1 ¢

CH3B?' KCN_} A  LiAlH, , B HNO3_> C.
273K -

24. We the main product(s) in each of the following reactions :
1+1+1=3

wete fran R @@ [ RiFaers «ms (@R) B g

CH,

(i) 3—C— O—CH, +HI —>

. S ' [i]B2Hs
1 Cﬂg— CH =CH, —

[ii)3H,0,/0H T

. [:]aq NaOH
' --CBHS—.—OHQQ&\ : >
: 6\\ lii]cos, H*
N
Q\@* ' Or/&i%3l
3 |
(b) How do?ou‘ convert the following ? 1+1+1="

wee RAEe. (@R AfRsa Ffeare

(@) Phenol to anisole
fomem o[ @it
* (b) Propan-2-ol to 2—"1‘nethylpropan-2—o]
giofd-2-5e F A7 2-fEee -2
(c) Aniline to phenol.
SffeFR 7 e |

30T CHEM [11] Contd.

Download all NOTES and PAPERS at StudentSuvidha.com


http://studentsuvidha.com/
http://studentsuvidha.com/

with aqueous ammonia and
heating with Brz and KOH

formula CgH7N. Write th;

25.. (1) Anaromatic compound ‘A" on trez}tment
heating forms compound ‘B’ which on
forms a compound ‘C’ of molecular
structures and TUPAC names of compounds A, B and C.

a5 GBS G A7 ST awiER ors e+ e IR0 B
TS S5 | ‘B’ T Bry, &% KOH 3 (709w FiRea ‘7 NSt siod 2
3R SR 5 (272 CaHoN | A, B 1% C (9t B ofo W6 JUPAC A1

G
Or [ Tt

() How do you convert the following ? 1+1+1=3

wEe MAIER @EmE oAfRasy sfRar?

(i~ Benzene to phenol

= @R o v

(1) Nitromethane to dimethylamine
N
(iii) _, n-ilime$ @@%henylisocyanide.
- qERR ot TRy SRS |

26. (a) Arrange the following in 'decreasing order of the pKp values : 1

GeTo I pK, 9 IS ATEAL 3
7 HH
245 27/ Cﬁ CH3, (CZES)ZNH and CGH;QHQ

(b) How are vitamins classified ?

o ' VA
coagulation of blood. Name the vitamin FESpOnSIb(e for the
1+1=2
feoifinss s wis
T (T wfrigery
- 3 ) TR AL (Rt RBReoE
30T CHEM ~ 2]
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Or /[ qyzy

Write the Important structural and functional differences between
DNA and RNA. 2

DNAWRNMWWWW%W@BT%W

27. W is the difference between a nucleoside and a nucleotide ? 1

Heebi2T =i fRekrerbizey T stk R
Wpe of bonding helps in stabilising the -helix structure of
‘ proteins ? 1

(P 439 AHAE elftm -cafern 519w i AZ IR Comet?

}

(c) Classify the following as addition polymer or condensation polymer.
1

©oTS M3l FAMERT QT 2R Toiiedn Boitel INEses o |
(i) Teflon S '
(T |
. S
(i) Bakelite. O

¥
QTR0 O
@'\\b -
N

8. Answer either (a) and (b) or (c) and (d) :
(a) % (b) A2 () % (d) 1 Tex 4 ¢

(a) ve reasons :

PR WO 3

\_(I'J/Tﬁugh nitrogen exhibits +5 oxidation states but it does not
form pentahalide. 1

| afine ARG T +5 TR SR (YRR E T (o1 BIrzenize 5 a3 |

(1) alogens are coloured. | 1

2o TTFTZ A6 |
- 30TCHEM [13] , Contd.
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(i) XH, form hydrogen bond but PHj does not. 1

NH, (3 2/39'C5H A 13w FRI 513 (€ PH; (T WRIE

(b) Comf)lete the following reactions : 1+1=2 |

were i RfdrarTg 7= =1 s
() ColB{+ 0y > ?

1)~ 4NaCl+ MnO, + 4H,S50, — ?

(c)  When HClI reacts with finely powdered iron, it forms ferrous chloride
and not ferric chloride. Why ? 2

cafent g oS wizgem ste HC! n Ridm e (ofomt g $'31%T 2w
@,Wﬁ?ﬁ?ﬁﬁ@?@llﬁsm '

(d) (i) What is the oxidation state of phosphorus in HyPO; ? 1
H3PO; © T55R wias Sag g o< 2

() How can you prepare Clp from HCl and HCl from Cl,? Write

reactions ong\\Q 1+1=2
ma 93 ClL WS Cl ¥ Rl HCl o A1 e
2 |
$

«s. (@) How will you convert the following ? Give equations only.
| | 1+1=2
TS I (s «fRafbe sRate @< T B

(i)~ Benzene to acetophenone
*] G5e fem
(ii)” Benzoic acid to Benzaldehyde.

e @f5ed o @RS |
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(®)

0. (@)

Or / gqy

Although phenoxide ion has more number of resonating structures
than carboxylate ion, carboxylic acid is a stronger acid than phenol.
Why ? 2
s RS SR (o R o1 SRR Smets (@R, ofte I
afoe Feerers @ e oy | e

An organic compound contains 69.77% carbon, 11.63% hydrogen and
rest oxygen. The molecular mass of the compound is 86. It does not
reduce Tollens’ reagent but forms an addition compound with sodium
hydrogensulphite and give positive iodoform test. On vigorous
oxidation it gives ethanoic and propanoic acid. Identify the compound
and write equations for chemical reactions involved. 3

9o (TRE NS 69.77% B, 11.63% TG o TS ISR Si¥e=
F | (TG Sds ©3 861 3 S o [Ruffs @ %
TN Y (TARTAR6I B o (TS A BT WS TN AITH
TR | SR Fiffs R 3 WREE WIS dAaais afbs fica ) e
fore a1 Wi KT @3or Imnie A9 T

plain the term copolymerisation and give one example.  1+1=2

» - (cop\@nerisation) & @bt W‘r‘;ﬁ Tﬁi ferat i

V(M. Why should gg@%\edicines be taken without consulting doctors ?

(c

NS 1
Q
TP oA SRR FR R 4T S e

ich forces are involved in holding the drugs to the active site of
enzymes ! 2

GEIZNE FFET e ST @ (drug) T 4R AR @RS «fe v
247 :

Or /| G249

What is meant by the term ‘broad spectrum antibiotics’ ? Explain
with an example. 2

‘Rrgs AR B’ W 2 T e @R

x
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