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CHEMISTRY
(Theory)

Full Marks : 70

Pass Marks : 21

Time : Three hours

27T CHEM

The figures in the margin indicate full marks

for the questions.

General Instructions :

(i)
(i)
(iii)
{iv)
(v)

(vi)

{(vii)

All questions are compulsory.
Marlks for each question are indicated against it.
Answers should be specific and to the point.

Question numbers 1 to 8 consist of eight very
short answer type questions and carry 1 mark
each.

Question numbers 9 to 18 consist of ten shorl
answer iype questions and carry 2 marks each.

Question numbers 19 to 27 consist of nine short
answer type questions and carry 8 marks each.

Question numbers 28 to 30 consist of three long
answer type questions and carry 5 marks each.

Ixsid= &
<0520
el = T
.5><3 = 115

Total = 70
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1. Mention the number of atoms in a b.c.c. unit cell. ° 1
- b.c.c. G G OIS 451 AT = T <)
2. Which of the following concentration of solution depends on
temperature ? 1
(@) molality
(b) molarity
(c) mass%

() mole fraction

T FCHIS G0 SibS] Saeoie €9Fe TS 2
@ =EEG
(k) TG
() =%
(d) 1 S
3. Find out half-life time of a first order reaction with rate constant

le=2-31x10 s 1 ; 1

YU @39 [ GO 996 &5 k= 2:31x10 Ms ! 7 SEGeawe feel
S

4. Give one example of a biochemical catalyst. I

(54 SPIRERE SEpEbaa b7 Suizee = |
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Mention the type of ore that can be coneentraied by froth floatation
process. 1

(6] TeTen afete olll ST il SEE 2o Sozel <

Give IUPAC name of the following compound : ; 1

COOH
NH,

FCEI® GEowsE IUPAC =i B ¢
COOF
NII,

Name the functional group of a compound that gives silver mirror
test with Tollens’ reagent. 1
(o] DIR B Revieea i eeTolwiceiid AR relet] <sid) B
ot

Name fivo bases present in DNA. 1

DNA'® 21 75/ i< 5 2 |

State Henry's law.

Al the same temperature, CO, gas is more soluble in water than
Oy gas. Which one of them will have higher value of Ki; ? 2

(29I Hah! Srerdl 4 |

T TS 2AIS COy (568 WA Oy (51200 SR | (FCE] (5158 Kpy S
SIEEGE

27T CHEM 3] Conld.



10. Calculate the mass of a non-volatile solute of molar mass
40g mol ', which when dissolved in 114g octane to reduce its
vapour pressure to 80%. 2
40g mol ! eils 1 SRl Wiy oM <BiR /o o1 114g SES
EAlgS TS SHA AR b7 80% (5 2P =, AMIDIA (R o ol < |

11. For a reaction 24 - 4B +C . the concentration of B is increased by

5.0x10 mol L} in 10 seconds. Calculate the rate of disappearance

of A. : 2

d5 B 24 54B+CS B9 ael 10 second AwE® Jw AR

5-0x10 °mol L', Rieibie A< g T 5o <l |

1
12. Show that slope of the plot of Infc against T S o Give the

graphical representation of the plot. 2

=

], — Efl e, o e (e o’ sl
IS & = Roifice Infe G A ——- | GIHGR dfeagre =

£

Sl |

13. Narne the main ore of iron.

How is cast iron made from pig iron ? 2
(#I9 2Eie SIEERE s
foie] SIREEE ~R) 1B SRR (T AT 9 %
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14. Define transition elements.

Give the general electronic configuration of the transition elements.

7

<

RS (STl FReal | AemepTier Eiaaiag waie 2GR [ B

15. Identify A and B in the following two reactions : 2

O i@l 15w A 9w B Beare <4

CHg,
@ A+NaicHcr—Ster + NaCl
@ 2 @_cz oG R
16. What is racemic mixture ? Give one example. 2

=TT e &2 Wb Swizse Tl

17. @) Arrange the following in decreasing order of their basic |

strength :

CellsNH, . CoHsNH.,, (CoHy ), NH, NH 1

FesleET StEen Faes s ¢

CeHsNH,, CoHNH,, (CoH; ), NH, NH.,
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(i) Identify the organic product in the following reaction. Give its
[UPAC name.

O, e G 1

feate Rigmite Rienars tag «mde! bare =1 204 [UPAC <1
ot |

o, i, NaNOy,  HCL

18. Name the following reactions : D)

O e o R e

) e

Cells = €L No = ClUEl
Fesie e S Fr®I
CuCL/HEL

W CEINL T e o € T (O

Cu/HCI

WS e BN Cl > CgHy — Cl + Ny, + CuCl

19. @ A compound forms h.c.p. structure. Calculate the total

number of voids in 0-5mol of it. 1

9Bl @50 h.c.p. 50ERs Tzl 239 0-5mol © I5 fF51 FR2ARE <07 B
2l e <=1 |
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i Atoms of element B from h.c.p. lattice and those of the
element A occupy —%rd of tetrahedral voids. Determine the

formula of the compound formed by the elemenis A and B.

2
GIIET B 2R99E he.p. ifb% 5157 63 Sl GTe A9 459 seber
0 R 2 e S | G A U B @ o 4 Gl 50T

HUFS Tleped] |

20. Explain the following obécrvations : (any three) B<8=3
(@) Sky appears blue in colour.
(i) Deltas are formed where river meets the sea.
(it} Alum/ferric chloride solution is applied to stop bleeding,

(tv) Mist or fog is formed in winter.

fFee s e = o (@i o)

@  SIRRE SlE R TR

@) S 6 (IS TGl HE o

(i) S&T 97 <l FhEE Al @R R w1 g = o)
(iv) *?r@«iwf@i@fﬁ?ﬁ% ‘«j‘f? =7 |
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21

22,

Give reasons for the following : {any three) §Ec3=8

) Bleaching by chlorine is permanecnt, while that by sulphur
dioxide is temporary.

i) NIHs acts as a Lewis base.

(iii) NO, dimerises.

(iv) In the reaction between HCl and powdered iron, ferric chloride

is not formed.

fEIEEeE @Fd el ¢ (R o)

@

(@)
(iti)
(i)

(@

(i)

(itd)

e GG BT, 8 D e T fage S |
NI, < i s < <@ |

NO, T 7BI <19 Faetlfsl e |

{
A
A
?4)1,!_
=2
% i
i}
-
2
A
g

HCL 9% @9 @it fiems =

Name a transition element which does not exhibit variable
oxidation state. . 1

SIS S ST (RS TG e Bl i

Which of the 3d series of transition metals exhibit the largest
number of oxidation states ? 1
3d T FTHeRE AR (ERGIE SR AT Gl Sl (Rl
Give reason why HCI is not used to acidity KMnO; solution in
volumetric determination of Fet. 1

Fo2+ = s R RS KMnO,, O SIiiES S 2168 HCL 7658 59218 5
o, i wesEl |
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2 SEN ()

i)

(iti)

24. (@

(i)

(i)

Write the IUPAC name of the following : 1
[co ().t ci,.
fFeste @ebis IUPAC =i &= ¢

[Conmr,). el e,

Draw the geometrical isomers of the complex ion

o, ), L] 1

[Co(NH, ), L] wfbe wiEhe @ifien SaEEes o

Find the secondary valency of Ni in [Ni(CO),]. 1

[Ni(CO),] © Ni< ¢Td @it Sfteq) |

Give reason why phenols are acidic in nature. 1

Rrelst Slifes &5 27, Si9s vosial |

Give one general method of preparation of 3° alcohol. Give
equation. 1

3° ETETeE ARled bl AMRE el AT GRS TRl |

Complete the following reaction and name the product.

+

e e s s RiTaee smdGe aw Br|

: -

-
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25. () What are non essential amino acids ? Give one example.

1
sl SRE e 9T e 9h S T
(ii) Name one vitamin which is not soluble in water and fat.
1
ST S e wdle® (NIl 9o febifEE i Bl
(iii) What is the chemical basis of heredity ? 1
qesioifion AEIRiE =KE &
26. (i) Give one example of addition homopolymer. 1
5] R AN iRl (|
i Mention one use each of LDP and HDP. 1
LDP wiis HDP 9 0S5 <iabies a2id B 54
(ii) What is the monomer unit of natural rubber ? 1
sijlem SR T G55 7
97. Give one example of each of the following : (any three)
1 x3=8

o TR Goine Swizse wal ¢ (R ool

@ A tranquilizer

51 (hEEiREE Al R

(i) An antidepressant drug
@Bl PR SRR S

(i) Narcotic Analgesic
95| FHlge @Rl

(iv) An antiseptic.
51 FlErEIE |
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28. Answer (a) and (b), or (a) and (c) :

(@) = (b). @24 (@) S (c) 9 Tag Tl

(a)

(b)

Define molar conductivity of an electrolytic solution.

Show the variation of molar conductivity of a strong electrolyte

with square root of concentration. s ll=2

R Bz wa @51 e ARIZIoN ke =0

Bl s Roszy <o 19 SRS sivei DT Pl ARG
27, WA |

Three clectrolytic cells A, B and C containing electrolytes
ZnSO,, AgNO; and CuSO, respectively were connected in
series. A steady current of 1-5A was passed through them.
1.45g Ag were deposited at the cathode of cell B.

() How long did the current flow ? 1

(@ What mass of copper and zinc were deposited ?

(At. mass of Cu=63-51, Zn — 65-3u and Ag =108u)
' 2

S0l Ryerim A, B wiw € © 22iiem ZnS0y, AgNOs 9% CuSO, <
&= AR P TSB! (e oo Fis 5 247 | (HRIEIHA Sire 1-5A
(2 F ifeT 1 29| B (PR @UT 1.45g Ag & 2

@ &= e e BifeTe =) 35570

@ N i AR i fors o v

(AL ®F Cu=63-51, Zn = 65-3u Wi Ag =108u)
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OR /S/<<!
(c) State Kohlrausch law.

The limiting molar conductances of NaCl, HCI and CH;COONa
are 126-45, 426-16 and 91-0S cm? mol~! respeclively at 298K.
Calculate limiting molar conductance of acetic acid at 298K.

1+2=3

oA qieee! BRI

RSt e ARAES e

29. Answer either (a) and (b}, or (c) and (d) :
(a) T (b), 9241 (c) =< (d) S Ced o4l 2

(@ Give a laboratory method of preparation of dinitrogen.

2
SRS GRHRE Ee 2T bl sEe Bl
(b) Complete the following chemical equations : 1+1+1=3

we1e T SFIRES PR A 4 ¢

@ Mg +N, et oo
() Ba(Ns), TdeconBOoion T
(@) (NH,),Cry07 - Beal o im0, &5 (0)
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OR / g=4/

(c) Explain why FHNO, behaves both as oxidising as well as

reducing agent. 2

L

HNO, € 1 i Sl el =g v o5 (I <R << |

(d Give chemical equations for the following processes :

B3 =5
()  Decomposition of ozone at 523K.
(@ Ozone oxidises lead sulphide to lead sulphate.

(ii) Ozone reacts with aqueous solution of potassium iodide

to liberate iodine.

—

IFICRIS 2wl waieq A SRRl sisae Fie ¢
() TE 523K © Fes |
(@ S (TS BEREISS SIS $F @ wHEs Seo 9

(i) ST30 SEtiE ~BE SIET T A ST e o |

30. Answer the following : {any five) \ 1L45=5
FeRlerErRs Set =Rl ¢ (R o)

() Give a general method of preparation of aldehyde, using a

selective oxidising agent.
VLTSt Gl o) eI SF GHTRRE @ e 2 el B
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(@ Give an example of Clemmensen reductiorn reaction.

oo e iere @bl Swigee =i |

(i) Identify the products A and B in the following reaction =

Frere Hiwn [eiare g A =i B be <4

A

2HCHQ + conc. KOH > A+ B

(iv) Write complete chemical equation for the transformation of

benzamide to benzoic acid.

(4

)

EN
EERERIE

: e e
AHTRTS (@RS dberet AT A= il ww

(v) Arrange the following in increasing order of acidity :

fFesierss SEFsR Saess FCei 2

CH,COOH, CH,CH,COOH, CoHCOOH , CsHCH,CO0H

(i) Mention one use of methanoic acid.

R abed ¥ 92 e 54 |
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