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- CHEMISTRY
(Theory)

Full Marks : 70
Pass Marks : 21

Time : Three hours

The fzgures in the margin indicate full marks
for the questzons

General Instructions ;

(i)  All questions are compulsory.

(ii)  Marks for each question are indicated agamst it.
‘(i) ~ Answers.should be specific and to the point. -

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

answer type questions and carry 1 mark each. : 1x8 = 8
(v) ~ Question numbers 9 to 18 consist of ten short answer :

type questions and carry 2 marks each. - ° 2x10 =20
(vi) Question numbers 19 to 27 consist of nine short answer

type-questions and carry 3 marks each. : 3x9 =127
(vii) Question numbers 28 to 30 consist of three long answer :

type questions and carry 5 marks each. "‘5x3 =15
ik A ; Total = 70
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Choose the correct answer : | 1
When temperature of a solution increases then — |

(1) 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.
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Depict the galvanic cell in which the reaction takes place. Further. show,
which of the electrode is negatively charged. Yatle=1

wors il RIFRIG! ebe @ crreT mm|w @ﬂwi‘m?@
JIF SIS (e |

| Zn(s)+2Ag+ (ag)— Zn** (aq)+2Ag(s)

What is observed when a beam of hght is passed through a collmdal
solution ? 1

aﬁw@gwwﬁcm@mmﬁwﬁa%@?'

Which form of the iron is the purest form of commercial iron ? 1

RS [ua Jf iR it SR P! g R 22

Arrange the followmg in the order of increasing bond dlssoc1at10n.
enthalpy : g

weto AR el Raiew yaarR % T el
Fz, Clz, Brz, Iz
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~ Out of CHy— CH—CH,—Cl and CH,_- CH,— CH —CI which is

CHy - © rr CH,
more reactive towards SNj reaction and why? 1
CHS—TZH—CHz—-Cl SIF CH,— CH, — ?H —Cl PR (PITHR
CHy - | ~ CH,

SN, Riemar s sieaer &% wie fmre

7. Write the Réirr_ler-Tiemann reaction. 1.

arear-Bom R fa

8.  Arrange the following compounds in increasing order of their acid strength :
oo e ofbSi W sk 8% @ st ¢

CH3CH,CH (Br) COOH, CH,CH (Br) CHZCOOH (cH3 )?_CHCOOH

CH,CH,CH,COOH
8, v (@) Give the significance of a ’lattzce point’. Which pomt defect increases
the density of a crystal 7 : 1+1=2
mﬁaﬁﬁahﬁ‘@%mlmﬁﬁ@fﬁm%aﬁ? ?{f%zﬁw
Or/ e

(b) Define semiconductor. Classify each of the followmg as being either
a p-type or an n-type semiconductor : - 1+(Y2t+12)=2 :

(@) Ge doped with In
. (b) B doped with Si.

wvfﬁa@w\wﬁmwﬁmwmp caﬁﬁmncﬂm@awn
() GeF In @ TFR I T P
* () B?ISSIC?TE@I\WI
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10. What type of solids are electrical conductors, malleable and ductile ?

“lIonic solids conduct electrzc:ty in molten state but not in solid state”. Explain,
Yot 1%2=2

@m«waﬁﬂmﬁﬁawﬁ@—vfﬁa@ T W T T
“szz o #me (lonic solids) e ﬁ%@w@*ﬁ@wwﬁa@%mﬁ
WW”IWWl

11. Define the following terms : (any four) Vhx4=2
(i) Krafft temperature | .

’ (ii)- Mole fraction
(i;i ) Isotonic solutions

(iv) van't Hoff factor

(v) Ideal soluhon

TS @cm @K@%‘N H\@T ﬁwi (ﬁmw mﬁf‘r)
@) W aest

(i) T oM

(iii) m—rﬁaﬁ (Isotonic) &4

(iv) ©IF TF I

() e = |

12. (1) A solution is obtained by mixing 300g of 25% solution and 400g of
, 740% solution by mass. Calculate the mass percentage (w/w) of water

in solution. o Ay : ‘ : . )
25%%300%@@40%@400%%#@@ ,

i S T (ofrat o |
TROB® 4 AN ©F MO (w/w) [l w11 -
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(b) A 1.00'molal aqueous solution of trlchloroacenc acid (CCl,COOH ) is

heated to its boiling point. The solution has' the boiling point of
100.18°C. Determine thé van’t Hoff factor for trichloroacetic acid.
(Kp for water = 0.512K kg mol-1), . i s 2

Bz T4 «fbes 1.00 W iy we @b o S o
R4 | TICOR TSI 0272 100.18° @ﬁﬂmﬁﬁﬁswﬁ%qm c—«%w
R R 91 (s K,,—05121<kgmoz 1y

x: 1 Define molar conductivity of a solution. Explain how molar conductivity
changes with change in concentration of solut1on for a weak and a strong
eIectrolyte : I 1+1=2

waﬁﬁﬁmwwﬁw&@wwﬁ@—ﬁmﬁﬁwmﬁﬁm&ww
R ma?asﬁﬁa—»{ﬂ‘f’

14. (1) Following reactions occur at cathode durmg the electrolysis of aqueous
- silver chloride. , Yo ; :

‘Ag” (aq)+e‘ —- Ag(s) © E°=+0.80V
. H” (aq)+e‘ - 1/2 H,(g) E° =0.00v
On the ba51s of thEII‘ standard reduction electrode potential (E°) -
values, which reaction is feasible at the cathode and why? 1
Wmﬁwwmrﬁmwﬁmmmﬁ—m
_ -Ag* (ag)+e” - Ag(s) " =+0.80V
H"(ag)+e” .- 1/2 H, (g) . E°=0.00V

mﬁﬁ@mﬁw (E) wf—&r casmm%@:m @smmv@m
feae
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(b) State Kohlrausch law of independent migration of ions. Write an
- expression for the molar conductivity of acetic acid at infinite dilution
according to Kohlrausch law. YatYr=]

Wﬁ%mwﬁwswﬁﬁvmawﬁﬁwﬁww
N w«afﬁ%aﬁwamﬁmﬁmaﬁcﬁﬁw '

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

«ﬂﬁﬁfﬂAWWﬁ%@ﬂWBmﬁwﬁ cull

() ﬁﬁfrﬂ@ﬁwwmmﬁw
() Bamﬁﬁ@q?fﬁfﬁﬁ R 2ive R oo ARy

Or / 94qt

(b) For a certain chemical reaction variation in the concentrat1on in [R]
- Us tlme (s) plot is given below _ 1hx4=7

mR]|

(s)

'F(I)r this reaction-

‘(i) What is_the drder of the reaction?

(i) What .is.the unit of rate constant k ?

(iii) Write the relationship between k.and t1/2.-

_ (iv) What does the slo_pe of the above line indicat-e?

30T CHEM R R N |



@mmw@asﬁmrmﬂﬁerﬁmﬂw [R] 39 3751 ((BTpe) I
mfnvﬁmmm ‘

t(s)

g Rt

(F) RIEGR @ ik

@) ﬁ%ﬂ@ﬁ?ﬁmka G 9

() kW ;7 o TS Bt
(q) esi| mﬁa(slope) chﬁsvj]sm

16. (a) What are “minerals” and “ores” ? Differentiate between them.
1+1=2

'aﬁwwﬂwwﬁﬁs?mﬁmmoﬁ@ﬁw
Or / w2

(b) What is roasting and célcinations ? Explam with a chemical equatlon
of each. I¥]=2

w@mws—fﬂmw m?aﬁmwmwwMI

17. Explain the bleaching action of chlorme ' : + 3
PRR Raem of ot 41

18. . 'Why is Cr?* reducing and Mn3+ ox1dlz1ng when both have 4
configuration ? 2

Cr2+WMn3+@m dﬁ‘ﬁ?ﬁﬁﬂﬁﬂmm Cr2+ WWWMW @
wied o (yaiE e :

30T CHEM [7] 2 AR . Contd,



19. For a first order reaction, show that time required for 99% completlon is

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

3

oredl @, ﬂmmnmﬁﬁw—%%wcﬁsﬁaiaﬁr—ma%%m#
?:ﬁ?l?ﬂﬁ?ﬁﬂﬂﬂ?{ﬁ@ﬁﬂﬁ*ﬂﬁ?l

20. (a)

)

What are emulsions ? What are their different types ? Give example
of each type. e | 1+1+1=3

W (emulsions) FF @17 FRes [ifeq o @%531‘ & foe Ao
GTIOICE T f |

Or / 523

What is shape selective catalysis ? Describe some features of catalysis
by zeolites. ’ 1+2=3

,Wﬁmﬁwu@mﬁmﬁsvﬁmﬂ@awwﬁ—mﬁmﬁ _'

21. (a)

e afE 290qt =t

- Answer the following :

ww@?ﬁa@mﬁm°

30T CHEM

() What is lanthanide contraction? Why actinide Contractioo is
greater from element to element that lanthanide contraction ?

| : 1+1=2
GIEGRICEIR qﬁmﬁs{m?@mﬁm_ﬂm—aﬁm-
wwﬁmﬁzﬁ?ﬂmﬂ%ﬂwvf"@ﬁwm QB Rre

(i) Zn?* salts are colourless while Cuz“‘salts are coloured Why ?
: 1

Zn?* W'ﬁ@ﬂ YRS Cu2t Wq@;{'| ﬁf’.il‘?l

18]



: Or/ 9
| (b) Answer the followmg

OF RO Beq a3

(i)  Use Hund's rule to derive the electronic configuratibn of Ce3*
“lon and calculate its magnetic moment. - 1+1=2
T AR e G &3+Wﬁa§ﬁﬂﬁmﬂﬁtﬁmww
PR @ el |

(i) Cu(l) has 410 c:ohfiguration, while Cu (II) had d° configuration.
Still ‘Cu (II) is more stable in aqueous solution than Cu (I). Why ?.
1
Cu (1) dlﬂﬁrm W% Cu (11)3 d° R Wi | wife w«‘ﬁw e
Cu (1) ©F Cu (1) cmrﬁ@ {@al ﬁm?

22. Answér either (a) and (b) or (c) and @ :
(a) & (b) A (c) O (d) T T 31 ¢
(@) - A SOllltIOIl of [Nx (H20)6] T is green but a solunon of [Nz (CN)4]
colourless. Explain. - ek ‘ 2
[Ni (H,0), |** 7% 9Bt oTedat <29 % [Ni(CN), |> 3 &) <61 399081
SR | | |
(b) - Define the term ‘coordination sphere’ with one example. (o1

’mw«m ‘ww?ﬁm’amwﬁml'

(c)- What are the ambldentate hgands ? Give one su1table example of
- ambidentate ligand. - o 1+1=2

_Wﬁfn\’s@ﬁ ﬁs? \SJW%WE ot @v{{@ Wﬁﬁml
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(d)

How many geometrical isomers are possible in the following
coordination entity ? 1

_W@m%—mﬂwmwﬁ%ms‘ﬁ—rmmp

| 23. - (a)

o0,

Give reasons : _ 1+1+1=3

(i) C — Cl bond length in chlorobenzene is shorter tha.n Cc -
bond length in chloromethane.

FIEAEGT C — Ol R o IR C — Cl T e
B

V(z'z') Haloalkanes easily dissolve in organic solvents.

(@ TR (GRS TTS AR TdgS W

- (iii) The presence of nitro group (- -NO,) at o/p positions increases

(b)

the reactivity of haloarenes towards nucleophlhc substitution
reactions. '

omwﬁ@ 17 (-NO,) SRS @erarem R e
.er'r"—@%ﬁr—msqf%ml |

Or/ 94t

Answer the following : .~ : 15+11%=3

weTe fARRDE Bed i ¢ . . | wl g

NOE Write the mechanism of the following reaction :

30T.CHEM

werq RiEaoR ﬁmﬁﬁ forar 3
CH,CH,OH — CH3CHzBr + HZO

[10] .



- (ii)  Give the structures of A, B and C in the foIlowmg reactions :

wﬁﬁmﬁiﬁA B =% C Ay w41 8

CH3Br, ' > ALy , g FNOs
‘ T 2mk-

Write the main product(s) in each of the followmg reactions : :
1+1+1=3

wors faal Rt W{Wﬁ%ﬂmm@(@ﬁ)ﬁmo

CH,

(i) CH3—C— O—CH, +HI —>

CHy . °
.. ' I [i185H,
' lii]3H,0,/0H ~

: " - » [i]a.q. NaOH

() C¢Hs— OH — >
. li]lco,, 5

Or/531
How do you-convert the following ? - 1+1+1=3

wTe AR e AR SRar?

(@) Phenol to anisole

fEeTe o i

(b) Propan-2-ol to 2-methylpropan-2-ol

24, ()
- ®
30T CHEM

YAN-2-T16T F A1 2-AReetom-2-=e

(c) Aniline to phenol.
Gffermg =t e |

[} , ~ "Contd.



An aromatic compound ‘A’ on treatment with aqueous ammonia and
heating forms compound ‘B’ which on heating with -Br, and KOH
forms a compound ‘C’ of molecular formula CgH7N. Write the‘_

- structures and ITUPAC names of compounds A, B and C. 3

GO TR N ‘A’ T T GV RER Ge R o) SR et ‘B

© CICE! 5197 ZW | ‘B’ F Br, Wi® KOH I T0 o19w ${&ce1 ‘C’ (Tt o107 =7

25, (a)
(b)
2%. (1)

'mawfﬁwftsczcd{mm B Si® C mﬁﬁﬁcﬁmwwmcw

fc:WTl
Or /| 924]

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

weTe AR (@EWE #[{aeq Sfkar?

(i)  Benzene to phenol
@S ol R -
(ii) Nitromethane to dimethylaminé

RE e~ wiRRRiEsawiEn

(iii) Aniline to phenylisocyanide.

GREFR ~al iR QEniEe |

Arrange the following in decreésing order of the pK, values :‘ 1

TS AR pK, TR PR WS HEI ¢

(b)

CoHsNH,, CGHSNHCHs, (C2H5) NH and C6H5NH2

How are vitamins classxfled ? Name the v1tamm respon51b1e for the
coagulation of blood. 1+1=2

feDiferre (PERLS il T 22 mwmﬂ%mm mﬁﬁﬁm

30T CHEM
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Write the important structural and functional differences between
DNA and RNA. 2

DNAWT@RNAEWWWWW?HW @%t“ritf%‘an:

27.  (a)

What is the difference between a nucleos1de and a nucleo’nde ? 1
SRS e ReG RS e A
) What type of bondmg helps in stablhsmg the -helix structure of
proteins ? : , 1
& «%m‘ﬁﬁmaﬁaﬁ ~czforan st <o % IR colETe
(c) Classify the following as addiﬁon‘polymer or condensation polymer.
oo WA IAMRET (@ISR S T red 21t difeee 1 |
. (1)) Teflon
(BT
(i) Bakelite. |
RN <o
28. Answer either () and (b) or (c) and. (d) :‘
(@) S (b) AR (c) E (d) I TEg 74 3
(a) (_Eive r-éaso'ns:
et woeffa |
(i) Though nitrogen exh1b1ts +5 ox1dat10n states but it does not
form pentahalide. 1
e ARG T +5 TR E m@?ﬁ%‘? cﬂ%mﬁﬁi@ ﬂ‘bﬁﬂﬁ?ﬁt
(i) Halogens are coloured. : sl Lok |
(2T TETE, F8 I | |
30T CHEM* - [13] 7 oy Contd.



(b)

(ii) NH‘3'f'or_rn hydrogen bond but PH; does not. ' ‘1

NH; (1 3G TS A% 167 IR 23 Bg PH; (F @RI |

Complete the following reactions : ) - EHl=2

() CoHy+0, —> ?

©

(i) 4NaCl+MnO, + 4H,50, — ?

When HCI reacts with fihely powdered iron, it forms ferrous chloride

- .and not ferric chloride. Why ? 2

(d)

29. (a)

30T CHEM

e AT (e ARG R e e

cfont fift off sizer mme HCI o1 Rt w0 cofom mﬁa@ﬁw
aﬂ% F'91%e = | e
(i) What is the oxidation state of phosphorus in H3POj ? 1
H,;PO, © TeT4g TR Skl a9 212

(ii) How can you prepare Cl from HCl and HCI from Clz’-’ Write
: reactions only. _ 1+1=2

—ﬁchmwczzwczﬁwmﬁwaﬁwma ‘
fRferaer fevann

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

(i) Benzene to acetophenone

RASR <[ «fob’ e

(i) Benzoic acid to Benzaldehyde.

e i Gfbes [/ @EEEeRs |

[14]




- Or/g2<t

* Although phenoxide ion has more number of resonating structures

(b)

30. (a)
(b)

(c)

than carboxylate ion, carboxylic acid is a s‘cronger ac1d than phenol.
Why ? 2 -
e REeizs ST @& TR s1od PRIHCED SwTers @R, Gmfmwﬁﬁas |
Ao Reerers fR =ifeie o | 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

<ot teRE (@51e 69.77% I, 11.63% 23G W iF IFIRA w¥ne=
T | IR AT ST 861 2 TR Rolss Ruifte Fow e
oA TG (GARETEIRET GBI IA (T o7 TR T W S
(T4A | SO TifFS FRe B 3ANED. O Aot b e | csit
forre = oI RiFa F20R ITET A9 B |

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

I-IAIRFIA (copolymerisation) & «bI WW oz

Why should not medicines be taken without consulting doctors ?
| ‘ b, 1
TIFR SR SRR w1 (AR O w=w e |

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

uﬂﬁ%ﬁﬁmﬁ%ﬂw@ﬂﬁ CﬁT‘?i(drug)?Mfﬁﬂﬁlﬁ?ﬁ @RS W& T

=
- Or / 23t
What is meant by the term ’broad spectrum -antibiotics’ ? Explain
with an example. 2
WW@W% W%?W«W{@ﬁ%ﬁﬂ
X

30T CHEM
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