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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.

(il)  Marks for each question are indicated against it.
\(iti)  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. - 1x8 = 8

(v)  Question numbers 9 to 18 consist of ten short answer
type questions and carry 2 marks each. 2x10 = 20

(i) Question numbers 19 to 27 consist of nine short answer
type questions and carry 3 marks each. 3x9 =27

(vii) Question riumbers 28 to 30 consist of three long answer
: type questions and carry 5 marks each. 5x3 =15
Total = 70
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ﬁhoose the correct answer : 1

When temperature of a solution Increases then —
«(ﬁ(’ Molarity decreases and molality increases

(h) Molality decreases and molarity increases

(0 No change occur for both molarity and molality

(d) Molarity increases and no change in molality.
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\2/4p‘1ct the galvanic cell in which the reaction takes place. Further show,
) which of the electrode is negatively charged. Vat+12=1

wers fral R wElbe @[ (e mfmnm (G FEAZC
YOS TS (ST |
Zn(s)+2Ag" (ag)— Zn*" (ag)+2Ag(s) ‘

3. at is observed when a beam of light is passed fhrough a colloidal
solution ? 1

&5 FEIEE TR WS (o M oA [ st e

Which form of the iron is the purest form of commercial iron ? T =
ﬁwmﬁaswﬁwfimﬁwﬁw @WBTW (PRI =2

Arrange the foIlowmg m the order of increasing bond dlSSOClatlon
enthalpy : 1
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4 A 1 —+
ut of CHy;— CH —CH,—Cl and CH;— CH,—-CH —(I which is
| CH, CH,
more reactive towards SN; reaction and why ? 1

CHs— CH — CH,—Cl Si% CH,— CH,— CH —Cl (TPl (oA

CH, \ CH3‘
SN, Rigrain 2fs el @R e e

/ ‘Wrtite the Reimer-Tiemann reaction. : 1

BIETIES e vl |

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

WW&WWW%IW

CHCH,CH,(Br) COOH, CH;CH (Br) CH,COOH, (CH3) CHCOOH,
CH ,CH,CH,COOH

9. (a)- G1ve the significance of a ‘lattice point’. Which pomt defect increases

- the density of a crystal ? ' 1+1=2
} mﬁsﬁﬁahﬁﬁﬁmlmﬂmﬁﬁ_ﬁm’@%@awﬁm9
Or [ 4!

_Pefine semiconductor. Classify each of the following as being either
‘a p-type or an n-type semiconductor : 1+(Vat2)=2

(@) Ge doped with In-

(b) B doped with Si.

wARAIE el | oo S 1 e p-cuTt F p-ATt fore w1
F) Ge=T In Cﬂ@fﬂiﬁfiﬁ |

(d) BT Si VTR SR
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ie ?
solids are electrical conductors, malleable and ductile

but not in solid state”’. Explain.-

10 What type of
’ 1o4+1Y5=2

“onic solids conduct electricily in molten state

mw@ﬁ%ﬂﬁaﬁﬁ@@ﬂﬁmﬁﬂﬂﬂwmﬂﬂ
“aariy 7 el (lonic solids) e 2@ wRFe f[Ages FARE 78 e
GgFIe 7231 [ FA |

efine the following terms : (any four) 1/,2)(452

(i) Krafft témperat’ure ‘
(ii) Mole fraction
(iiij Isotonic solutions
(iv) van’t Hoff féctpr
(v) Ideal solutiori
TS B IO A e 3 (ﬁmmwﬁfr)
() @l et
(i) T SR |
(i) T (Isotonic) T
'(iv) o B3y IS '
(0) e wm|

120 @ A solutlon is obtained by mixing 300

08 of 25% solutio
40% solution by mass. Calculate the " and 400g of

mass percentage (w/ w) of water

in solution.
2
25% TR 300 MY WF 40% wew 400
T ’ il e R @B ;
Wﬂﬁawwm (w/w) Tty 1| - B AR apa |
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Or [/ 9%t

() A 1.00 molal aqueous solution of trichloroacetic acid (CCl,COOH) is

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

Bz Tahbbe ubeT 1.00 TEH TAR T WOIF I SRR o Aol
2°57 | BB Gweles (207 100.18° (@haz/ 3izg T qbbs ubes (o 2%
IRFC! el 1 | (AR K, = 0.512K kg mol 1)

'Wmolar conductivity of a solution.D]%plain how molar conductivity
changes with change in concentration of solution for a weak and a strong
electrolyte. | 1+1=2

NWWH\@TWIS@W%W&W?WWW
TS (FECS AR 22

14.\an reactions occur at cathode during the electroly515 of aqueous
~ silver chloride. . : |

Ag *(ag)+e” — Ag(s) E° =+0.80V
H*(agq)+e~ — 1/2 H,(g) E° =0.00V

On the basis of their standard reduction electrode potential (E°)

values, which i'eaction is feasible at the cathode and why ? 1

i feToR e Ry Rure Rrste R skabs 27)

Ag” (ag)+e” — Ag(s) E° =+0.80V
H" (aq)+e” — 1/2 H,(g) E° =0.00V

el R Ree (E“j e fofge @it Rt @ews T@ 27 =IE
A .
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State Kohlrausch law of independent migration of ions: W1"ite'an
expression for the molar conductivity of acetic acid at infinite dllutlgn
according to Kohlrausch law. : 1/.2-f~1/231

I FIT G T IR TOCs! [oTl | oI TS JC© S 7Y
- RS A «f5es WAR sAfaifRery e A 7

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

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

<51 RGN A AT 2247 TN AT B AATE FOR T |
(F) RiFA0R @ SkFere 2] 7@ & |
() B el RRed 3 2w Rt gws Rt g wfFa

Or/ a3t

T a certain chemical reaction variation in the concentration in [R]
vs time (s) plot is given below. 1ox4=2

(@)

In [R]

©)

For this reaction
(i) What is the order of the reaction ?
(i) What is the unit of rate constant k ?
(iii) Write the relationship between k and # /2-

» " (iv) What does the slope of the above line indicate ?
A Coo
30T CHEM_ g8 7\(, ;4:??!11 [6]




mﬂﬁmﬂwﬁasﬁwﬂmwﬁmmwmwm(m)a
14 oa oo Te e wg =9

In [R]

t(s)

g2 RfFante

(*) Rieaws o= [Fme

(*) REFIOR 27 &3 kT 975 e

() kI ty,, T WS T |

(9) 8%=q (=149 Gie (slope) cﬁm & Ppiwe

16. (a) hat are “minerals” and ’ ores" ? Differentiate between them.
I 1+1 2

e i1 i R B DT T ey B
Or | &2t

» () Whatis roastmg and calcinations ? Explam with a chemical equation
of each. 1+1=2

SIS G S T @2 it A R IS e |

17. Explain the bleaching action of chlorine. ‘ 2
R Ragw of [0

y is Cr2* reducing and Mn3* oxidizing when both have d*
configuration ? ‘ 2

Cr2* i Mn® TONE d4 SR R swe Cr2t @ Rees oiF Mnt &7
GRS 4 (RiR e

- 30T CHEM [7] . Contd.




f 99 ton is
(0)1 % Comple
or a first order reaction, show that time requlred

> twice the time required for the completion of 90% of reaction. =
ored (¥, @Bl AW TR R[igEe 99% Wﬁaﬁaﬁﬁﬁ@wﬁﬁ%ﬁw
asfia?a {5l FTTF. 7 SR | |
20. (1) What are emulsions ? What are thelr different types ? Give 1e:ellinlp_1§
of each type.
U (emuls1ons) FIF (T2 ﬁlﬂﬁﬁ W @53%\‘ & &2 W |
«qrIGies Cnge |

Or/ &<t

at is shape selectwe catalysis ? Descrlbe some features of catalysis

by zeolites. Rad : 1+2=3

WWWW%?WWWW\WWW
%WW?WWI '

21 (a). 'Answer the following :
NES

at is lanthanide contraction? Why actinide contraction is
greater from element to element that lanthanide contrac’aon ?

1+1=2

WW\WW%W? mﬂ\mw@]ﬁ
S B T (@R B S T @ﬁf%:q?

Wts are colourless while Cy2* salts are coloured Why ? ‘

1

‘ Z"ZJ'WW@HW Cu2 R T8 Rs

W, e e



Or / 923t
() Answer the following :

©eiq AHTRR0R Tl 3

(i) Use Hund’s rule to derive the electronic configuration of Ce3*
ion and calculate its magnetic moment. 1+1=2
T [RET R @ Cedt wimee R [UpIn ot i 2aie
PRSI A Wefa 4 |

(i) Cu (I) has d'0 configuration, while Cu (II) had d? configuration.
Still Cu (II) is more stable in aqueous solution than Cu (I). Why.?
: 1

. Cu (1) 3 410 RgH W% Cu (I1) I ° Rt Stz | w2ifsie sy &
Cu (I) ©tF Cu (II) @ wf& ¥ e |

© 22. Answer either (1) and (b) or (c) and (d) :
© (a) O (b) AT (c) T (d) I TeI I 3

(@ A solution of [Ni (H 20)6]2+ is green but a solution of [Ni(CN),]”" is

colourless. Explain. : 2

[Ni(1,0), |** 3w Bt cﬁ@@m««ﬁr\z [Ni(CN),]* 5 %7 <51 F=eE |
[T 1A |

7 Mﬁne the term ‘coordination sphere’ with one exafnple. 1
B! SRR TS ] Jer’ A Kl |

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

TIRTECTS FNORER e GHIRCCTS Feieg Bt Borge Swigad fEl |
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ical i i i followin
(4 How many geometrical isomers are possible in the fo %

coordination entity ?

oo S SR N S Tl R Tea?
[CT (C204 )3 ] 3

23. (a) Give reasons : 1+1+1=3

P et ¢

r(i) C — (I bond length in chlorobenzene is sho_rter than C — (I
bond length in chloromethane. .
IR C — Cl AT o 3 [eams C — Cl Ia (rIes
i =

- (i) Haloalkanes easily dissolve in organic solvents.

-

) (T GRS (SR T e THeS 27|

(iti) The presence of nitro group (-NO,) at o/p positions increases
the reactivity of haloarenes towardsnucledphilic substitution

reactions. ,
o/ p VTZTS AR’ &+ (-NOy) TARFSH czerarae FisRror o
: afogere R 3% w1 )
Or / 993
, wer the foIloW'ing : : 3 1%4114=3
©TS WATLHR Baq ey o

()  Write the mechanism of the following réaction :

o Rieasr e By o

~ 30T'CHEM o]



\Mhe structures of A, B and C in the following reactions :

Wﬁﬁ@ﬁfl B 9% C A

H
CH,Br Ko, A 2wy |G oy | - C
! 273K ; :
24. We the main product(s) in each of the following reactions :
1+1+1=3

Wfﬁmﬁiﬁm@m Wwﬁmmwm(m)m:

CH,
(i) CH,—C— O—CH,+HI —>
g ey ‘ [i]BoHg
[ii]3H,0,/0H ~
: o [i]aé. NaOH
- G;Hy— OH —
a8 ii]co,, &t
Or/qa!
(b) How do you convert the following ? - | 1+1+1=3

wETs MANEIR (FEME AARTe TR
(a) Phenol to anisole
e s 9iNeET

. (b) Propaﬁ;2-ol to Z:Hethylpropan-Z—ol

| oiofl-2-% 4 2 2-FAREAA-2-

(c) Aniline to phenol.

R ~i9 e |
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ment with aqueous ammonia and
on heating with Bra and KOH

lar formula CgH7N. Write th;

25 . (1) Anaromatic compound ‘A’ on treat
heating forms compound ‘B’ which

forms a compound ‘C’ of molecu
structures and IUPAC names of compounds 4, B and C.

G TR G A’ T TR aiER tre [ IR s PR ‘B’
CTICH 9157 T | ‘B’ T Bry S KOH T TACS 517 (0 fegcio ot
1 W 38 T2 CeHoN | A, B i C (191 51 a1 1% [UPAC I

forl |
Or / 921
(v) How do you convert the following ? ) 1+1+1=3
woTe AR, (AW RS a2 ‘ﬁ | | "
(i~ Benzene to phenol Q)‘Ll(jj\[ On“ W[

© (ii) Nitromethane to dimethylamine ’w )\
. - aRERe o sRRREmGE '
& (iii)/kriiline to phenylisocyaﬁide.
7 s o ARy e
X KOH ~ -

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

YYEFNO AL ¢
s HNNFICH,, (szs)zNH and C, ,QS H,

(b) How "a're vitémins ¢ ?
D ) : classified ? sp b ,
coagulation of blood, e * Name the vitamin resgonsibfe for the

oY
) OB eeeiter w1t 2wy oy 1+1=2
KA '&W' ¥ COTY RCIRR A0 eI eyt RBiRACEN
30T CHEM 0 ‘[12
12]




Or | &3t

er'fe the Important structural and functional dlfferences between
DNA and RNA. 2

DNAWRNA@WWWW@W'M@ @ﬁﬁﬁ"«’m

27. (a) t is the difference between a nucle031de and a nucleo’ade ? 1

ﬁﬁﬁwmwﬁﬁﬁwmwmﬁvﬁw

(®) Whattype of bonding helps in stabilising the -helix structure of
proteins ? 1

) rmﬂﬁmm-mmﬂmﬂ%iﬁm?

(c g sify the following as addition polyfner or condensation polymer.
1
s st < mmwww'ﬁ—mfism m&iﬁww:
(i) Teflon
(GTF
(i) Bakelite.
| @RS

28. Answer either (a) and (b) or (c) and (d) :
(@) S (b) AL () S (d) T BT 9 ¢
(a) ve reasons : |
Bl weffal ¢

Mugh nitrogen exhibits +5 oxidation states but it does not
form pentahalide. 1

| afre ARG e +5 TR SR (TYRIE G ] (PBREetias o1 76T |

(ii) alogens are coloured.
@ (TR, I8 |
- 30T CHEM | | [13]
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(b)

(iii) AGH, form hydrogen bond but PH3 does not.
NH; (3 22505 A& 215 F1R4 Al (€ PH3 (7 (RIS |

Complete the following reactions :

were fral Rifgapmgz ol 0 ¢

"

(c)

(d)

29. (a)

4NﬂCZ+MTlOZ + 4H2504 - ?

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

ot g of® wiizges wure HClczrﬁ\imwrﬁmcwzfﬁWﬁ@—
Wﬁ@@aﬁ*@mlﬁm

(i) What is the oxidation state of phosphorus in H3PO4 ? , 1
H;PO; © T3<R Sie s9g [ 217

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

o @ HCL 7 »[l Cl, S Cl ¥ 11 HCL 2% SRal? @=e
G fovan |

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

30T CHEM

(i)~ Benzene to acetophenone

[ 9D e

Benzoic acid to Benzaldehyde.

T @fber sl @reEveEs |

[14]

1+1=2



(b)

30. (a)

Or/ &9t

Although phenoxide ion has more number of resonating structures
than carboxylate ion, carboxylic acid is a stronger acid than phenol.
Why ? 2
s RraRs SIRa e itk 219 PRRED Sl @R, Srifs s
9o RerTels @R *fesem | 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

B! TERT IS 69.77% T, 11.63% TRGTE Wi IS IRA A0S
A | Ao ST O 861 3 TrPH RoRes ReifRe 7@ %
AN 2R (EHRTRIRoT 5 A T I FE WE T T A
AT | SO SRS FRE T 3RS Wi eARREE afte fe | o
e T4 e R 2R IR A

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

" F-qANER (copolymerisation). & BT SRR =R forat

M Why should not medicines be taken without consulting doctors ?

- (c

1
wige ~d SReE w1 B AR e w=ae

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

GETEE e e 3Ef Tt (drug) 3 4R IRAE @R «fE wive
2y ? .

Or /[ 9!

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

‘WW@W’%’W%?WWWM|

X
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