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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 questzons

General Instructions:

(i)  All questions are compulsory.

(i) ~ Marks for each question are indicated ngninst.z’t.
(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

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

(vii) Question nunibers 28 to 30 consist of three long answer
type questions and carry 5 marks each. 5x3 =15
Total = 70
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Choose the correct énswer - ' o 1
When temperature of a solution increases then —

(n) 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.
o Gears! i Sferedr ¢

cafoat bl R Swel 3 7 cofeu—

() Wb s 97w u A’ gm =

(/) e o wE O wwRG 9 o

(o) ARG @ TEEwe @i ARTS =

(@ waARDG 3F @ o e @i oRkesa T=3)

. Depict the galvanic cell in which the reaction takes place. Further show,
which of the electrode is negatively charged. Va+1/4=1

were fral R Safbe @Rt rEtean @R &4 R @w o Jge
YOI SNYATE MY | ' ",

Zn(s)+2Ag" (ag) > Zn>* (aq)+2Ag(s)

What is observed when a beam of light is passed through a colloidal
solution ? ‘ « 1

mwﬁﬂmwmﬁcmﬁmmﬁwﬁaﬁﬁmé'

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

Bz [Fum IHET WB39 Zoiee W™ (@FEo T-IE (FR T2

Arrange the following in the order of increasing bond dissociation
enthalpy : i

weTe MU aEH Reaee greE[ O Fue AR
Fz, Clz, Brz, Iz
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6. Out of CHy,— CH —CH,—Cl and CH3;— CH,— CH —Cl which is

CH, CH,3

more reactive towards SN reaction and why ? 1
CH3— CH —CH,—Cl ®I% CHy— CH,— CH —Cl CTo3R (FIe5E

CH; CH,
SN, RfFar ofs e @k o [Fge

7. Write the Reimer-Tiemann reaction. | 1

R-Oom R[kiTag: &

8.  Arrange the following coml-pounds in increasing order of their acid strength :
' 1

oo AR v «ife SR 8% T weEl ¢
CH4CH,CH (Br) COOH, CH,CH (Br) CH-COOH, (CH3),CHCOOH,

CH,CH,CH,COOH
9. (a) Give the significance of a ‘lattice point’. Which point defect increases
the density of a crystal ?  1FI=2
‘=i [’ 3 @R &l @mee By & wFte 9t vy gfa w0
Or / a3t

(b) Define semiconductor. Classify each of the following as being eitlier
a p-type or an n-type semiconductor : 1+(YatY2)=2

(@) Ge doped with In
(b) B doped with Si.
SARAER Al 7l | oo Srmd 41 2felsd p-aft @ n-cedft foairs =4 |

(F) Ge In (@ Tl FREA
(X) BT Si (¥ TR R |
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10. What type of solids are electrical conductors, malleable and ductile ?
““lonic solids conduct electricity in molten state but not in solid state”’. Explain.
Y2+1Y2=2

@A 431 S i e Rygs #IRQME), To9 S 9reszim 292

“SFAIT FlOT 9/’17?)‘/(Iomc solids) A&7 6‘/73_:1_ SRR @7 b GIEEIET 7 oy
SFZC FZF 7 A A

11. Define the following terms : (any four;) o Yox4=2
(i) Krafft temperature |
(i) Mole fraction
(iii) Isotonic solutions
(iv) van’t Hoff factor
(v) Ideal solution. _

TS Y FACERON ket vt 3 (Riepiear sifabn)
(i) TFIgHR TS

(i) V& SARH

(i) TS (Isotonic) &

(iv) ST TF IRT

(v) it e

12. (a) A solution is obtained by mixing 300g of 25% solution and 400g of
40% solution by mass. Calculate the mass percentage (w/w) of water
in solution. )

5% wd 300 SN F 40% TR 400 2% FfF SR @B v (| |
TATS A A TR *oled (w/w) R 3=
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13.
changes with change in concentration of solution for a weak and a strong
electrolyte. 1+1=2
THAR FARAIRSR A& @l | O SF 7 Ryyefieayy bR 'ER HAf@ifzel siver
TS (@S AT =
14. (a) Following reactions occur at cathode during the electrolysis of aqueous
silver chloride.
Ag* (aq)+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 reaction is feasible at the cathode and why ? 1
T foerer Faites fygs Rusmrs fosre fafFanrzzo wats =@
Ag’(ag)+e” — Ag(s) E® =+0.80V
H™ (ag)+e~ — 1/2 H,(g) E° =0.00V
o R fe (£7) TR fSfes @i [RiEm @Ues TE 23 ue
5k
[5] " Contd.
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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.

(Kp for water = 0.512K kg miol-1). 2
TR’ Tufbbs «afbwa 1.00 W' T=1Y &2 GBS O SR SN I
T4 | GACGIR BoaTisd (2R 100.18° (=505 Gz 3 9bbs am SB TF
IIIFC! [T A1 (AR K, = 0.512K kg miol 1)

Define molar conductivity of a solution. Explain how molar conductivity




(b)

15. (a)

(®)

30T CHEM

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. 1ot1f=1

SR FIF e iR 7 erarg TeCs! 1 | o s e o o1g

wazre o uftes =R “Raiizerm e TG &)

A reaction is first order in A and second order in B.

(@) Write the differential rate equation.

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

<1 R A SMCACT AT T OF B ACACE ooy w1 2|

(3) RiTaoR @ Swaes Q9 95 |

() B3 Nl Rfted 1 2 A 2o e oo iR

Or [/ 9qqt
For a certain chemical reaction variation in the concentration in [R]
vs time (s) plot is given below. A . 1hx4="
In [R]

t(s)

For this reaction

() What is the order of the reaction ?

(ii) What is the unit of rate constant k ?

(iij) Write the relationship between k and t,,,.

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

[6]




@mﬁmwﬁaﬁ%ﬂrw%mﬂmm]mm(m)a
@ foa wme R v =3

In [R]

t(s)
@3 Riasrs
() RiFamr @ Fme
([R) REFAGR 29 &3 kI 95 [
(o) k Sty /o3 NET A= feran |
(q) 89" (71T A (slope) (G & Fprae

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

ﬂﬁwmﬂwwﬁaﬁs?mmoﬁ%}%m

Or / 9t

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

SIFEIRY SN SIARIEA FE @I0E 2 Aoitd A [T 72as g3, e |

17. Explain the bleaching action of chlorine. 2
FRes Ragm «f T 4|

18. Why is Cr2* reducing and Mn3* oxidizing when both have d*
configuration ? _ 2
Cr2* S Mn3+ TSR d4 Tz fam Acge Cr2t (1 R 9 Mn3*
TR« (wyaig e

30T CHEM ' [7] Contd.




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

twice the time required for the completion of 90% of reaction. 3

oredl (¥, <O A R f[ieme 99% Ayl it RiFaoE 90% T

FfACa F9M TR G SRS |

20. (@)

().
21. (a)
30T CHEM

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

T[Ed (emulsions) I @M= ? Fréed ke asiv @201 & e ero@
GBS Surgad

Or / <t

What is shape selective catalysis ? Describe some features of catalysis
by zeolites. | 14#2=3

s Fidioaeat rgeioe Rizr fove Rrarenizsa @it saBS Sy RRF
o PR adw ==t

Answer the following :

Eq 2MITHR0R Tel fra ¢

(1)  What is lanthanide contraction ? Why actinide contraction is
greater from element to element that lanthanide contraction ?
1+1=2

(ETZTG FRCHI6H M0 & I 2 (FHEATC ACIHAR 0TS 5] TR

o/ SN OBl G (A AT AgEas I @R Fae

(ii) Zn?* salts are colourless while Cu?* salts are coloured. Why ?
' 1

Zn2* TR IR RS Cu 2+ TRPTR I8 | fFue

(8]



®)

Or / 51237
Answer the following :

©H] XIS R0R Tl fAal ¢

(i) Use Hund’s rule to derive the electronic configuration of Ce3*
ion and calculate its magnetic moment. 1+1=2

TR TR TR T Ce3t WERR g [RRewst i i 3ae
TR s [ T4

(ii) Cu (1) has d'0 configuration, while Cu (II) had d° configuration.

Still Cu (IT) is more stable in aqueous solution than Cu (I). Why ?

: 1

Cu (1) I d10 REPT == Cu (11) I d° Rt Sz | SAfse Tl ues
Cu (I) ©C& Cu (1) (2 f5s 3jfFa| xe

22. Answer either (a) and (b) or (c) and (d) :
(@) = (b) F=A (c) TF (d) I T&F 4 ¢

(a)

(b)

(c)

A solution of [Ni (Hzo)6]2+ is green but a solution of [Ni(CN),]*" is
colourless. Explain. -
[Ni (H,0)|*" 3 7@ <5t oredal 3o 5% [Ni(CN),]*” 3 &= <51 TR |
[ T4

Define the term ‘coordination sphere’” with one example. 1

<B1 BAZRR TS TWEd} Iy’ 1S |

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

GHRCECTS FeER 2 CEerts e @bl Soge Surgad |

" 30T CHEM [9] Contd.




(d)

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

[er(€204),]™

Give reasons : 1+1+1=3

FIRY W 8

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

LG C — Cl A& W FIH0A_ C — Cl IAFHN o
1o =1

(i) Haloalkanes easily dissolve in organic solvents.

(T AR (Gl 7o HRG(S TAYS T |

(iii) The presence of nitro group (-NO,) at o/p positions increases
the reactivity of haloarenes towards nucleophilic substitution
* reactions.

o/ p SRES ARG Ao (-NO,) SARS@ e amew Feaw e
sfogio Rivas 3fa 3@

Or /[ Jq4ql

Answer the following : 1V+114=3

- weTe Ao Ol el 3

23. (n)
)
30T CHEM

(i)  Write the mechanism of the following reaction :

woq RiTaner e B s
CH,CH,0H —28 CH,CH,Br + H,0

[10]



(i) Give the structures of A, B and C in the following reactions :

24. (a)
®)
30T CHEM

w7 RiFaGR A, B or% C R == ¢

HNO;

273K

CH;Br KCN >y A A | p > C

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

were il RfFazre @@ g [RiTaers smdo (@R) & s

(i) CHy—C— O—CH+HI —>

CH,
3 [11B2Hs
(i) CH,— CH=CH, »
[ii) 3205 /0H ~

[i]aq. NaOH
(i) C¢Hs — OH »

lii]coy. H*

Or/g23t

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

(a) Phenol to anisole
e o @ftes

(b) Propan-2-ol to 2-methylpropan-2-ol
So{IR-2-5 I 7@ 2-FIURFAAR-2-5

(c) Aniline to phenol.
&ﬂi‘wigiflq 24l i<F'IE||

[11] "\ Contd.




25. (a)

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 IUPAC names of compounds A, B and C. 3

G G THF (T ‘A’ I TE i 9N R e [ R siew ke B
CTME! 5134 TA | ‘B’ T Bro Si% KOH 3 T Sia {ata1 ‘C” ¢St 519 5
1 Seifds 338 (28 CgHyN | A, B 1% C (0t fSfo1 5189 =iiw [UPAC A
a7t | ' '

Or / 94t

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

@S AR (WA RS =@l e

(i) Benzene to phenol

FET “/[ e

(i) Nitromethane to dimethylamine .

R e [ eiRfaREaiEs

_(iif)  Aniline to phenylisocyanide.

(b)
26. ()

(b)
30T CHEM

- g[feme o[ REIRASRR =R |

Arrange the following in decreasing order of the pK, values : 1
©eTS MAER pK,, 3 SH SHR S4sEHTs ATl 3
C,HsNH,, C4HsNHCH;, (C,Hs),NH and C¢HsNH,

How are vitamins classified ? Name the vitamin responsible for the

-coagulation of blood. 1+1=2

OB (@D Sl 1 T ? (O WHAFIR A A (3 fSHi=E
A fan :

[12]
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Write the important structural and functional differences between
DNA and RNA. 2

DNA & RNA T 5157 W% IO T A1y (251 v |

27. (a) What is the difference between a nucleoside and a nucleotide ? 1

FeEwsize wiw ReatiRet wres Al [&e

(b)) What type of bonding helps in stabilising the -helix structure of
proteins ? 1

@ @R IFACE AT -@F 51w O AFT TR o

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

1
T Tl ILANERS (@IGE W@l Gredd 2o diieem w4
(i). Teflon
oA -
(ii) Bakelite.b
(IR |
28. Answer either (a) and (b) or (c) and (d) :
(a) S (b) 72 () TF (d) I TEI 3 3
(q) Give reasons :
IR vl
() Though nitrogen exhibits +5 oxidation states but it does not
form pentahalide. | 1
e ARG T +5 TR 77! (AR (6% 3 (IBIZAZS 10 T |
(i) Halogens are coloured. 1
(ZA TETgE, 8 |
30T CHEM ) [13] Contd.



(b)

(c)

(d)
29. (@)
30T CHEM

(iii) NH; form hydrogen bond but PHj3 does not. 1
. NHj3 (% QR & A& 515 i AT {8 PH3 (1 GRS |

Complete the following reactions : 1+1=2

were fral Rferartyg e w41 ¢

(i) CZH;, +0y = ? _

(i) 4NaCl+ MnO, + 4H,S0, — ?

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

mﬁmﬁﬁuﬁﬂﬁa%WFHClmﬁﬁmmﬁmﬁaﬁ@ﬁ@_
=7, (TlRe F'aize 951 fFae

()  What is the oxidation state of pl‘iosphorus in H3PO;5 ? 1
H,PO; © T7waR Sied o3l [ 232 |

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

Ol @ HCl 3 #&1 Cly 9% ClL, T [ HCl 2/8% Q1 ? (e
e forat

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

oS A @S ~FafSe sRal? (e e fat |

(i) Benzene to acetophenone

@fET #i9 «fes’ fmm

(ii) Benzoic acid to Benzaldehyde.

@ fie  bee [l EAEEeRiRs |

[14]
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_ Although phenoxide ion has more number of resonating structures
than carboxylate ion, carboxylic acid is a stronger acid than phenol.
Why ? , . b
TS TEIRT SRR (8 TR 5io7 S0 SEnels [y, s SR
A ferore @R xfee ww | e

—— 0

(b) 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
95l tERE (1S 69.77% T, 11.63% TRG o WF AR wfgice=
AT | (@SNER s =2 861 B S faeres f[wifts o g
BfEAN TR (GAREEFIR0T B PN (5 507 A WE S T o
YA | TSR Tifte FRea 2 3uEEs o eiEE afbw e (e
forre w1 Wi fRfan (2o apTEe AT

30. (1) Explain the term copolymerisation and give one example.  1+1=2

FA-ILASIFRY (copolymerisation) & b1 Twrzaeriz Ieriz 7

(b) Why should not medicines be taken without consulting doctors ?
1

TERE e ez vad T (A Sfow agme

(c) Which forces are involved in ‘holding the drugs to the active site of

enzymes ? 2
GEiENR AT Zee @4 (Tt (drug) F 4R AREE @RRE (e wies
e
Or / Tat
What is meant by the term ‘broad spectrum antibiotics’ ? Explain
with an example. 2
‘Rge sfema o anw /52 Swrem wice 3o faan
X
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