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(BENGALI)
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CHEMISTRY
(Theory)

Full Marks : 70
Pass Marks : 21

Time : Three houis -

The fzgures in the margm mdzcate full marks

for the questzons

General Instructions :

G) Al questions are compulsory

(i)  Marks for each question are indicated agairist it.
(iii) Answers should 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.

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

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

(z)ii) Question. numbers 28 to 30 consist of three long answert ,

type questzons and carry. 5 marks each.

Total number of pages—16 -

1x8 = 8
2x10 = 20
3%9 =27

553 . 15
Total 70’
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Which of the following lattices has the highest packing efficiency ? 1
Rexre @R R “HER el ] (G 2

(a) . simple cubic closed packed (cep) lattice

e TP R (cop) TG
(b) body=scentered cubic (bce) lattice
“R @ R (bec) BT
(c) hexagonal closed :packed (hcp) lattice
T g kg (hep) w0
Define molality of a solution. 1
@ﬁmwﬁﬁam@tmm o

For a zero order reaction will the molecularity be equal to zero ? Explain.
S : 1

GFo "EU T Rt StRest (molecularity) 75 S AT F 2 G

In the flrst transition series of elements, whlch element shows highest
oxidation state ? : .1

A FFEAEE (AT (Neelr e m@aﬁmwﬁqw AT 2

Write the [UPAC names of [Co(NHz)4CI(NO,)]Cl and K [NiCl]. 1
[Co(NH3)4CI(NO,)]Cl &< K,[NiCly] CToMf63 IUPAC I CFTCR |

Give one example of globular protein. o ' | 1
IGAPR (AR w5 Srrgd v |
The curve showing the variation of adsorptien with pressure at constant

temperature is called (Fill in the blank) 1

ﬁa@wmmv@mwfmqavﬁaﬁmw__ T R |
: : - (9 9 P )
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What are the monomers of Buna-S rubber ? . 1
-5 IRNEI T e JFr ¢

What is meant by positive deviations from Raoult’s law ? How is the sign of
1+Y2+12=2

a@ﬁaw Wﬁ@ﬁﬂﬁrw%m ?m@ﬁammﬁwﬁaw
AipH BF0 ot Tifge e

AnmixH related to positive deviations from Raoult’s law ?

t

Calculate the mass of compound (molar mass = 256 g mol-1) to be dissolved
in 75 g of benzene to lower its freezing point by.0.48 K (Ke=5.12 K kg mol ).
2

753@3%@?3@@1@&3@@51(@1%—4 256gmoll)ﬁ_w
@ﬂ%mafim@sMSKasmﬂm(Kf 512 K kg mol-1 ) | (Tsifba wx fefa 3t |

Or/ WW

1.0 g of a nonelectrolyte solute dissolved. in 50g of benzene lowered the
freezing point of benzene by 0.40 K. The freezing point depression constant
of benzene is 5.12 K kg mol-1. Find the molar mass of the solute.

1.0 g <o Ry SRTR A 50g (N TIT© FCE (@SR Rl SR
2 0.40 K. @nﬁmﬁm@-wwmslzmgmoz-l /LI T ©

- Refrs@ -

State Faraday's first law. How much charge in terms of Faraday is required
for the reduction of 1 mole of Cu?* to Cu ? | 2

FIRICGT A @M% (5TC2l 1 1 mole Cu?* & Cu @ﬁwﬁ—waﬁvm
S (charge) S5t ?
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Define conduct1v1ty ofan electrolyuc solution. How.does it vary with decrease
in concentration and why ?

aﬁﬁ@eﬁtﬁmwmﬂ\wmmﬁwwwﬁw GER

12.

13.

@ S =7 ?

Calculate e.m.£. of the following cell at 298 K : | : 2

RAIe A e.m.f. <47 T 298 K (o [T 331 «
2Cr (s)+3Fe** (0.1M) — 2Cr>* (0.01M) + 3Fe (s)

Given : ((7ST ©R)
E 3y )=—0 74V &

' Or/ei3st _ _
What t)}pe of a battery is the lead storage battery? Write the anode and the

- cathode reactions and the overall reaction occurring inalead storage battery.

1o+110=2
G\ c@t@ﬁmﬁﬁa‘ﬁ @R B 2 =T cﬁmmwwmﬁsmmm@
«ﬂa\manmﬁmm\ mcfﬁ%nﬁ G T

For a reaction A+ B —> P, the rate is given by —. v11/2+1/2=‘2
Rate = [A][B]2 L )

(i) How istherate of reaction affected if the concentration of B is doubled ?
(i) Whatis the overall order of reaction if A is present in large excess ?
A+B —> P, REmifa & (emiwE ;. |

74 = [A][BI?
ﬂﬁs-asnmgmsﬂ,wﬁmﬁama—mﬂﬁﬁ—m 2.
(n) aﬁA—a@ﬂﬁ%W@ﬂ@Wﬁmﬁamﬁmwm?
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15.

16.
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For a reaction : 2NH3 (g) P53 N> (g) + 3H(g) o 1+1=2
Rate =k; ‘ _ 7
(i) Write the order and molecularity of tlus reaction.

(i) Write the unit of k.

- 92 RiEFig o= - 2NH3(3)——>N2(8)+3H2(8)

3 =k;

(@) RiFabs @ wefTe @t
(i) k97 7T R B
What are alloys ? Name the metals used for the formation of bronze.
. : e | 1+1=2
AT 4Y & 7 Q@GR o0 IS APSIET T (oTe |

7+ salts are colourless while Cy?*- salts are coloured. Give reason.

Zn?* FRelef 90N ST Cu?t TR 38R | PR grRie |
or/aq |
Calculate the number of unpaired electrons in Cr3* and V3* jons.

Cr®* @& V' e AR S REGER TR A I |

How will you convert the' following (any two) ? Give chemical equations

only. o : 1+1=2
ARk TR ARkéT F@ ? (czzzwﬂz/ﬁ‘) ? WWW‘TWI

(i) Ethane to bromoethene -

B (AT @R

[5] A ) Contd.



(ii) Benzene to biphenyl

. (iii) Aniline to chlorobenzene -

17.

18.

GREF (A @R o

Give reasons : - e R S 2

W‘i?‘ﬁ@: . | : . oo

(@) n-Butyl bromide has higher boiling point than tiﬁuf'g}l brornide.

ﬁW@WWWﬁ% mﬁ‘m@—eﬁ\m c%@mﬁl

) Racermc mlxture is opncally mactlve

G e e ﬁfgm |
Or/&2dt
What are ambident nucleophiles ? Give fwo examples of it.

Wﬁ@@\ﬁﬁﬁﬂﬁ ? 99 75 CRIZFA WS |

Answer the following questions : (any one)
Moz eialer Sea s : (7 @I o)

(i) Give reason for the higher boﬂmg point of ethanol in gomparison to
methoxymethane. - 2

Wﬁa@w\ﬁﬁz%@ﬁzwwm@ﬂmqwﬁm

(i) Aniline does not undergo Friedel-Crafts reaction. Why ? 2
afifem, Rrreet-wrgs Riga BRI @2
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19.

20.

(1 A compound forms hekagohél"'close packed (hcp) structure. What 1;
the total number of v01ds in 0 5 mol of 1t ? How many of these are
‘tetrahedral void? = e R 2

@ @-q ToeEE R . (hep) 1SR 311% i @8 AIa
0.5 mol-Q (G I 7F TR 9&3?‘6&]5@@7@32[3@3;—@% PR

o (b)’ " What i's the formula of a compound in which'the-elérnent Y forms cubic

closed packed (ccp) lattice and atoms of X occupy 1/3d of tetrahedral
voeids ? : 1

- I @3 (et Yﬂﬁﬂﬂ?ﬁﬂﬁ@j’f?ﬁ_ (ccp)ﬂéﬂaﬁmm\xw;ﬁ
SOTTRIE AFT I T (1/3) SEFR I | cﬁtﬂﬁaﬁwﬁﬁﬁml

Or/S134y -

Calculate the packing efficiency of a simple cubic lattice. - 3

Gl 7T TIPS ANBEH G TP A A |

(1) What will be the effect of temperaturé on rate constant ? ) 1
ﬁﬁmﬁﬁﬁmem@ww@mm ‘ |

(b) A first order reaction has a rate constant of 10725~ . How much time

will be taken for 20g of the reactant to be reduced to 5g ?

ﬂﬁamwmﬁﬁwm 1072 'Hkﬂ?ﬁ@ﬂWﬁﬁNT@_
ﬁmaﬂ%zogcmsgam’zrwmmmw -

What are the dlfferences between physisorption and chemlsorptlon ? Give

21.
reason why a finely divided substance is more effectlve as an adsorbent.
2+1=3
(TR RT3 AR SHRCeTer ey B 2 @ﬁm g =1 <A
ST s f@m QR IR @ 2
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Or/ W?HT

J What is an adsorptlon lsotherm ? In reference to Freundhch adsorptlon

isotherm write the expressmn for absorptlon of gases on solids in the form

of an equatlon , o ‘ 1+2=3

w?w«mﬁmwwm ? mﬁaswrwwﬁmwmw
SR SR Te BRI @l |

Explain role of the following in the processes mentioned :
- | O 1%+1%=3

@) ' Depressant in froth floatation process

(i) Limestone in the metallurgy-of iron.

S 1 NSRS ACaTe el o T T

() ORI Aere FE &

(i) SRR () SrgRAT |

Or/ Wflaf

Wri\t_e short notes on : 115+1%=3
v‘.(i)_ ’Zohe refining

(i) Froth ﬂoatatlon process

g B o 8

(i) oW ReiERR
) SR AEe

~
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Answer the following :-
(1 Noble gases have very low boﬂihg points. Why ? ' 1
TEIS PR TowAIE T | G 2 o

() Copper does not dissolve in HCI while it does dissolve in HNOj.
Explain. L o ‘ B 2

TR HCl -9 aﬁi—‘@mﬁ%’ HNO5-C® rﬁt—mwmu

Explain the following with an example: . . \ % 1Y54+115=3
Wwﬁm@@ﬁamw |
(i) Kolbe s reaction.
F9-«3 R
, (ii) Reimer-Tiemann reacti'én.
@2z-oew Rferat)
Or/<’q) .
(i  AGrignard reagent reacts with methanal to form
CH, ~CH-CH, -OH
CHy |
Identify the Grignard reagent. ; S 1.

% RIe R e 7ot R 9 CHy —CH - CH, ~OH
o | | CH |
3

Best 7 | RoIr Rl e 3G |
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- (ii) Name the reaction : , T . 1

- Rferafoa = e -
| OH

| | _CHO
CHCI + aq. NaOH.

H+

© (i) Write IUPAC names of the following ether. i 1

e 2ive BAET TUPAC AN Gl |
HiC - CHs

OC,Hs

25. What happens when — E a - : 1+1+1=3
9, 74 — | |

(i) Cyclohexanecarbaldehyde reacts w1th PhMgBr and then H30+.
NP ITPIICRZCT AH PhiMgBr @3 SRR Ha0* Rzl 33 |

(i) Carbonyl compound is treated with zinc - amalgam and concentrated
‘hydrochloric acid.

aﬁﬁa@m%mﬁmm\mmﬁamﬁmwﬁm
ﬂﬁtﬂ?ﬁi@?

(iii) Wnte the major and minor product of ’Brommatlon of anisole in
ethanoic acid medium’.

EWWmmwﬁmamﬁmm@wm—we CTe
Ridrarems midwf et
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01/ Wﬂ?f

An organic compound with the molecular formula C9H1OO forms 2, 4-DNP ‘
derivative, reduces Tollens’ reagent and undergoes Cannizzaro reaction. On
vigorous oxidation, it gives 1, 2—benzened_1carbo>§yhc acid. Identify the -
compound. 3

CoH100 SR 6 azﬁﬁttww;(z 4-DNP (SRS 197 703, (fS GBimraq
fErBre Rele F@ @R wiesieE R i | Sei wigd w=1w =7 9f 1,
m@ﬂ@Wm el a‘rm%ﬁcﬁml

26. Identlfy the product of the following reactions : (any two) © 1%+1%=3
ﬁm@ﬁ'@wﬁaﬁm@—ﬂmﬂ@ﬁwm (cv @srzwrtfl?)

r ;o

=0 (l) H2N NH2 S

(@ CH3-C = > 7
CH, (ii ) KOH / Gl JCOl A

() C,Hg—~CO-CH,—NOH/L 5

© 2 | +conc. KOH —» ?

C

oy

.27. Give one chemical test to dlstmgulsh between the following pairs of

compounds : ‘ 1%24+1%2=3
(i) Methylamine and dimethylamine

(i) Aniline and benzylamine.
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ﬁtﬁ@@t‘ﬂﬁ (RGBT ey A (IR & <ofb Tt R o -
O R o SRR
(i) R @R @iz |
Or/34|
Account for the following :
(i) Ethylamine is soluble in water whereas aniline is not.

(ii) Methylarmne in water reacts with ferric chloride to prec1p1tate hydrated
ferric oxide.

m@%ﬁmm
(i) WWWW@%@@%@W

(i) Wﬁwﬁﬁwmmwﬁmmw (TR TR
HYTH (e |

Answer the following questions :
Reaiwofn Ter e -

" (@ Inwhich classes, the polymers are classified on the basis of molecular
forces ? : 2

o T el RSIE T SRR (PR @il weye ¢

(b) Sleeping pills are recommended to patient suffering from sléeplessnesé '
but itis notadvisable to take them without consulting the doctor. Justify

1

e ey @%waﬁm« Wmmm,ﬁr@mww
Q! @f & 9t Bfoe | IS WS |
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(0 What are tranquilizers ? Give an example. ' 1

@Wma@@ﬁ ? G1> TAIR WS |

(d) Name one chemical responsible for the antiseptic property of Dettol. -
(OBt ey it (i P AR S5 ARG G5 AN @Rt |

Answer the followingl :
Rraeslr e @t :

(@) What happens when sulphur dioxide gas is passed through
acidified potassium permanganate solution ? Write equation. =~ ' 1

wﬁwﬁﬁwﬂ%ﬁmmmmmwﬁmwwﬁwﬁ@m

W@rm ?ﬁw mmn
)

o (b) Draw the structure of the following molecule and mention its .shapé :

X8P4 ‘
fry-ave wdfos ﬂﬁm—wwwmm\mwmwm
| XBF4
(0 Complete the following reactions :+(any two) . . 2

ﬁm@ﬁm@ﬁw«ﬁm (mmk‘ﬁ‘)
() PCh+HO0 — 2
(i) XeFg+H,O —— ?

(iii) Py+SOoCly —s 7
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Or/qeql | (b) What are carbohydrates ? Give the general forrnula of carbohydrates

' ’ Whi | harid alled non-sugars ? o 3
(a) H,S acts only as reducing agent while SO, acts as an oxidizing as well ‘ y PO ysacc arides are e 8
as reducing agent Why ? 2 B RGO 2 W@%ﬁﬂﬁﬁq EN&ES] (?’i?ﬁh‘ mﬁmmﬁwﬁw
| G- (T TN ?
; stmﬂﬁmwﬁﬂmﬁmww%sozwm\ﬁmm |
| & @) (.?F?{ ? |
N - I . -
: () Describe the manufacture of ammonia by Haber's process with : ' . : . e
: favourable conditions. : 3 ‘
| - e et ; ® o .
‘ (RAIER 2IRSTS SR SeoAT SeFet SRR A0 JIP FC | .

30. Answer the following questions :

. fxie amefem Sea e
(a) Specify the oxidation numbers of the metals in the following ﬂ -
coordination entities : R Yox4=2 | | » .
e Tl QR tgefm s )t Rda st T o ' : T X

—
——or: A

‘ @) [Co(H,0)(CN)(en), ]
(i) [CoBr(en),]"

(i) [PtCl,]*

(iv) Ks[Fe(CN)4]

3
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