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General Instructions :

(1) All questions are compiilsory.

(1) Marks for each question are indicated aganst it

(111)
(iv)

Answers should be specific and to the potnlt

Question numbers 1 to 8 consist of eight very shorl

answer type questions and carry 1 mark each.

(v) Question nunibers 9 to 18 consisl of ten shorl answer
type questions and carry 2 marks each

Question numbers 19 lo 27 consist of mine short answer

type questionts aned carry 3 niarks each.

Question miembers 28 to 30 consist of three long answer

type questions and carry 5 marks each.

18 = 8
2>x10 = 20
3x9 =127
5x3 =15
Total = 70
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When lempcrature of 4 solution 1ngre a5Cs then —
() Molarity decreases and molality ncy, A%
(b) Molality decreases and molarity increqece
(t) No change occur for both molarity and molality
(d) Mul,.\nty Increases and no change in molalyty
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Depict the galvanic cell in which the reaction takes plac L =1
which of the clectrode 15 negatively charged N
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/ Out of CH,—-('_‘H——CH?_—CI and CH,— CH,— CH —l which 1s
CH,

CH,
more reactive towards SN, reaction and why ?

1

C”'A‘—,CH —CH,—Cl 9 CHy— CH,— CH —C| (TPMoMA (FFToM
CH,

| CH,
SNlﬁﬁﬂ?ﬂﬁﬁ%ﬂﬁFWﬁf’iWﬁm

7. Write the Reimer-Tiemann reaction.

IRA-forsm [T &

y Arrange the following compounds in increasing order of their acid strength :

1
oS iR oS *fe o 8% @ e

CH3CH,CH (Br) COOH, CH,3CH (Br) CH,COOH, (CH, ),CHCOOH,
CH,CH,CH,COOH

?./ (a) Give the significance of a ‘lattice poutt’. Which point defect increases

the density of a crystal ? 1+1=2

‘v o b ) Rt By o wfie @or i 9 e
Or/ 941

() Define semiconductor. Classify each of the following as being either
a p-type or an n-type semiconductor ;

(a) Ge doped with In
(b) B doped with Si.
AR A | oo S 30 ARG p-aft @ - B w4 |
(F) GeT In (@ ©foiz Ffae

(}) B3 Si ¥ S e |

1 +(1, 2+1"2)=2
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10. t type of solids are electrical conductors, malleable and ductile ?

> “lonic solids conduct electricity in molten state but not in solid state”. Explain.-

Yo+1%4=2

e e e o Rt R iR, et i e 2
“aRe F1o #d (lonic solids) R sifere sz Rges 3o[ars) e ot .
STET 439 1 [ F4|

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

(i) Krafft témperature

(i) Mole fraction RSN oL
{'i:':'j Isotonic solutions
(i) van't Hoff factor
() Ideal solution. -
- TS Sre FRIEROA R Bl 3 (R By
0w Ny
(i) TE SU
(iii) TSI (Isotonic) T
(iv) ©f% =F IAT
() o wa|

12. (a) A solution is obtained by mixing 3003 of 25% solution and 400g of

40% solution by mass. Calculate the mass percentage (w/w) of water
in solution. 2

25% ¥R 300 AW mm%mmmﬁﬁ%ﬁmm CoIRT =1'#7 |
WWWE{W{W,’M%WI -
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() A 1.00 molal aqueous solution of trichloroacetic acid (CCLCOOI) i
heated to its boiling point. The solution has the boiling point of
100.18°C. Determine the van’t Hoff factor for trichloroacetic acid
(Kp for waler = 0.512K kg mol 1), 2
G5 T9Bhe BT 1.00 W' @l 5a GO O SEARPLALT 4 1
27 | GOOM SOl 2% 100.18° cwafpare / Giza 2 afblos «afbe (&% 2'3p
PIAFCH! A 411 (AFMA K, = 0.512K kg miol )

}A. Define molar 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

VAR Ao i fml | Sl o Ty Ryrefrsy «bm e oAzl A
NS A “AfS T

14. (1) Following reactions occur at cathode during the electrolysis of aqueous
silver chloride.

Ag' (aq)+e” — Ag(s) E’ =+0.80V
H' (ag)+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

T forren #'aizea Rpe fomee foae Rfeazd swfte 2
Ag' (aq)+e” - Ag(s) E" = +0.80vV
H'(aq)+e - 1/2 H,(g) E’" =0.00V

o Rem feem (£7) W fefes @m ffam @ass m @ O
feue
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®)

(b)

30T CHEM

f ions. Write an
ite dilution
14+1/2=1

migration o

State Kohlrausch law of independent ior
acetic acid at infin

expression for the molar conductivity of
according to Kohlrausch law.

TR T G TP B AR
sz e aber vaR sRaReR S

Rt vt | R S TS A T
ot vt

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

(b) How is the rate affected on increasing the concentra 141=2

three times ?

mmAmmawmmBmmﬁ%wwl

() RRFIGR IR SRREE g9 @
(@) B3 slivel e 3fE z RiFR IS [ ASH sfaa?

Or / &34l
For a certain chemical reaction variation in the concentration in [R]
14%x4=2

vs time (s) plot is given below.

In [R]

t(s)

BELLAL HOSSAIN MONDAL

For this reaction

(i) What is the order of the reaction ?
(i) What is the unit of rate constant k ?
(i) Write the relationship between k and t/2.

(ir) What does the slope of the above line indicate ?

[6]



I 01 I RS siper #ifagéa ALACF [R] I 74 (Gre) 7
@ foa were AR W@ = |

In [R]

t(s)
(@) RfEracm o= Fame
(*) RITFA0R 27 &3 kT 93 &2
() kS 1,3 e 26051 forai
() OoRR @ B (slope) (IR 5 i 2

}6.//@1) What are ““minerals” and “ores’” ? Differentiate between l:l'lerr‘i.-bl_-2

e el i R /2 TEBE e Atk B |
Or / 94t

(b)  What is roasting and calcinations ? Explain with a chemical equation
of each. 1+1=2

@ﬂ@ﬁqm@rﬁmwmmﬁmmﬁﬁmﬁm@mml

/17. Explain the bleaching action of chlorine. 2
PR Raem of iyt w1

J8~Why is cr2+ reducing and Mpn3+
configuration ?

Cr2* SiF Mp3+ TSE 44
SR o R Ry

oxidizing when both have d4
2

=G RUPT e Cr2* @ foRs W% Mn3* @
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19. For a first order reaction, show that time required for 99% complenon 1;

twice the time required for the completion of 90% of reaction.

(YR @, B W TR s 999 sl IRIA R 90% T
IR TN AT 7O S |

(29-/ ;‘7( What are emulsions ? What are their different types ? Give examp_le
of each type. 1+1+1=3

SET (emulsions) T Rite » Figew [fen 24N @20l & &2 AroRP@
LI BrIzas faa |

Or/ w24t

(b)  What is shape selective catalysis ? Describe some features of catalysis
1+2=3

by zeolites.

wigfS A6 gt Rt 2 Rreraizse al A0S SEon RiFaR
g MR8 3 w1

21. (@) Answer the following 3
G FHIIRDIY ©Oaq i o

,ﬁ) What is lanthanide contraction? Why actinide contraction is

greater from element to element that lanthanide contraction ?
1+1=2

CTCETRG FLCI5 e 6 @l 2 (TS I Poie Wbl GlleTd
] 7 Bt GNetat (@R e AR WH @R e

(i) Zn?* salts are colourless while Cu2* salts are coloured. Why ?
1

Zn?* TRTIR I WIS Cu2* FReeR 18 | 2
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(b)  Answer the following :

;‘
O q m Taq ﬁm : BELLAL HOSSAIN MONDAL

configuration of Ce**
1+1=2

(1) Use Hund’s rule to derive the electronic
ion and calculate its magnetic moment.

wo PR I A Ced e R Rt ol S 2
PRI I AT 4|

. . . 9 configuration.
) Cu (1) has d1° configuration, while Cu (II) had d? configu
/ar () & than Cu (I). Why ?

Still Cue (I1) is more stable in aqueous solution 1

Cuu (1) T d'0 RGP 1% Cu (11) 1 49 Regmy iz | Saf#e G TTS
Cu (I) Ot Cu (1) @ SiEs HfFa | fFae

/i’- Answer either (a) and (b) or (¢) and (d) :
(a) SE (b) A2 (c) I (d) I TEL I ¢

ﬁ) A solution of [N,‘ (Hzo)ﬁ]z+ is green but a solution of [Ni(CN) ,.]2' is
' 2

colourless. Explain.

[Ni (H,0) |** 3 57 @Bt TS TR &% [N (CN), |* 3 %3 @1 2R |
G 41|

ﬂ')/ Define the term ‘coordination sphere’ with one example. 1

901 THIZIR TS “Fwed] I8 4 5it@ &40 )

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

qIRCCITS FAMerER 52 THRISS Firea a6t Soge Twrzad |

30T CHEM [9] Contd.



. 1 i A
()  How many peomelrical isomers are possible in the fnlluwm?f
coordination entily ?

TS SRS Sl b epifrsln speiel fFErt) Y9

[C" (€20, )3 ] .

~ ) e
/23' (n)  Give reasons : 1+1+1=3
Pl wofiar o

/D) C— Cl bond length in chlorobenzene is shorter than C — Cl!
bond length in chloromethane.

FLRARFA C — O A o) 7 e C — Cl AIwal (st

Bfe ZH|

(ii) Haloalkanes easily dissolve in organic solvents.

(T AR (G qqs LS TAg® 2|

/(ﬁr') The presence of nitro group (-NO>) at o/p positions increases
the reactivity of haloarenes towards nucleophilic substitution

reactions.
o/ p TRZTE BT’ 2ol (-NO,) AR (e araem frefrer frfers
dfegieT [Rigars g @)
Or / 94t
(b) Answer the following : 1+114=3

Cee fraazo@ ©Ea forel ¢

(i)  Write the mechanism of the following reaction :

weq fafeacom famfaly =7 e

CH;CH,OH —% CH,CH,Br + H,0O

30T CHEM [10]
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()

Give the structures of A, B and C in the following reactions -

Wﬁﬁm@mq,smcﬁcfamn

o
o

HNO
KCN LALH, 2 5 C
CH3Br — A > B :

/ @ Write the main Product(s) in each of the following reactions :

1+1+1=3
s T Rftramame 2= 4 Rfrrere st (@A) e
CH,
| |
/ CH:&-—C——O—-CH3+HI————>
|
CH,
.. [l ByH
S CHy—CH=CH, i
[n)3H50,/0H -
_ [l]aq NaOH
() C,Hs— OH >
[a]co,, H*
Or/a9ar
()  How do you convert the following ? 1+1+1=3

(@) Phenol to anisole

= o <

(b) Propan-2-ol to 2-methylpropan-2-ol
225 T o[ 2-RuEEem--w

(<)  Aniline to phenol. :

WT CHEM [11) Contd



35/ (a)

/G')

26. (a)

)

30T CHEM

An aromatic compound ‘A’ on treatment with aque
heating forms compound ‘B’ which on heating with Brz an¢ "

forms a compound ‘C’ of molecular formula CeH7N. Write t ;
structures and IUPAC names of compounds A, B and C.

B T A A’ T TR R s R IR sRw FRe B
CRISITT o191 Z | ‘B’ T Br, W% KOH 3 Tt k™ (w1 ¢ G oMo T
TR 1R 8 TR0 CoHyN 1 A, B a1 C (ot o a1 % [UPACTH

=i

Or / qoar

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

e MARR MR RIS e
(i) Benzene to phenol

R <R =

(i) Nitromethane to dimethylamine

. !
]
li@ I lc I I | I ” m IiE l I i E BELLAL HOSSAIN MONDAL

(1if) Aniline to phenylisocyanide.

R 2 ez IERs |

Arrange the following in decreasing order of the pK; values :
ToTe AR pK, A TH WP QTS AN 3
C,HsNH,, C,HsNHCH,, (C,Hs),NH and C¢HsNH,

How are vitamins classified ? Name the vitamin responsible for the
1+1=2

coagulation of blood
RoBIfire (@G SI7 341 20 7 (S5 SUTIECR AN ATATEA (2141 fSOifaeiom

A=
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: : nces between
Write the important structural and functional differe 2
DNA and RNA.

|
DNA wi% RNAamwmﬁwqﬂﬂWmm

i 1
27 (@  What is the difference between a nucleoside and 2
“ Fefrarsize we FeRrties were A1 &7 f
. _helix structure o
(b) What type of bonding helps in stabilising the -he 1
proteins ?

(TR R TG A -l o B AR R O

tion polymer.
‘()?) Classify the following as addition polymer or condensa 1

4l |
TS Fral TR IR sl e e e
./(i Teflon
T

{7 Bakelite.
QTR |

}3. Answer either (a) and (b) or (c) and (d) :
(a) S% (b) A2 (c) NF (d) T TG A 3

BELLAL HOSSAIN MONDAL

(a) Give reasons :

TR wexffat s

ﬁ) Though nitrogen exhibits +5 oxidation states but it does not
form pentahalide. 1

e ARG THEA +5 T TG AR G 2 (ABICZEARS 919 T |
(1) Halogens are coloured. 1
(T TEE 18 |
30T CHEM
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(b)

(c)

(d)
29. (a)
30T CHEM

(tii) NHj form hydrogen bond but PH3 does not. 1
NH; (1 TG T G 5157 R 2 9 PHy (1 CTAIA|

Complete the following reactions : 1+41=2
oo fira RfEFmeRR Ty = s
(i) CoHy4+0, = ?

(i) 4NaCl+MnO, + 4H,S0, - ?

When HCI reacts with finely powdered iron, it forms ferrous chloride
and not ferric chloride. Why ? 2

cafm iR off Witz wste He or Rt 3 cofoal (TR T AT AT
=7, (TRT F'IRE =W | Fae

() What is the oxidation state of phosphorus in H3PO3 ? 1
H3PO, © T9TRIZ Giae| o@gl fFuH 27

(i) How can you prepare Cl, from HCl and HCI from Cly? Write
reactions only. 1+1=2

Ofit REF HCl 7 #[1 Cl, 9% Cly A 71 HCl 2FS Falt (A
faferamot o

How will you convert the following ? Give equations only. 1+1=2
+1=

TS AR @Es Afafes sfar @am T

(1) Benzene to acetophenone

@A o[ 9fo’ fr=m

(1) Benzoic acid to Benzaldehyde.

@E e efter @ ErEafege |

BELLAL HOSSAIN MONDAL
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(b)

’ P

Y
L\/(c)

An organij _ . drogen and
rest Banic compound contains 69.77% carbon, 11.63% hy

ot
oxygen. The m d is 86. It do¢s 7
reduce Tollens’ rea olecular mass of the compoun 4 with sO dium

entb ‘s oun )
hydrogensulp 5 ut forms an addition comp On v1g0f0us

hite and pj e test.
e e s glve positive iodoform € ound
oxidation it gives ethanoic and propanuoic acid. Identify the comp
and write equations for chemical reactions involved.

Bl TR TS 69.77% T, 11 ¢nor e e 6 TN A
M| AWER o o 86,|1%‘636 EIE] s oA G

R @g’mﬁa a5 - A A
mn@wmmﬁwﬁmmﬁawmﬁm CRICO!
B =1 = Rt @5m At TR

Explain the term copolymerisation and give one example. 1+1=2
IR (copolymerisation) f& <ol BHAE AR farat |
Why should not medicines be taken without consulting doctors ?

1
WWwﬁmwﬁmm%ﬁGM?‘

Which forces are involved in holding the drugs to the active site of
enzymes ? 2

TSI & e Fafd (Dol (drug) T 4R ARAA @rlE (6 afes
e

Or /| 99qt

/‘ﬁlat is meant-by the term ‘broad spectrum antibiotics’ ? Explain
with an example.

2
‘ﬁWﬂﬁmM'M'mﬁwm«mwml

x
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