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- CHEMISTRY
(Theory)

Full Marks : 70

Pass Marks : 21

Time : Thfee hours

27T CHEM

The figures in the margin indicate full marks

Jor the questions.

General Instructions :

(i)
(ii)
(iii)
(iv)
(v)
(vi)

(vii)

All questions are compulsory.
Marlcs for each quesiion 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 marik
each.

Question numbers 9 to 18 consist of ten short
answer type questions and carry 2 marls each.

Question numbers 19 to 27 consist of nine short
answer type questions and carry 3 marlks each.

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

ISR S
2x10 = 20
SXDn =27
HRSM =S
Totall= 70

Contd.



.1.  Mention the number of atoms in a b.c.c. unit cell. 1

b.c.c. G (FIT B A A= TR Sl 591 |

2. Which of the following concentration of solution . depends on
temperature ? 1
(@ molality
(b) molarity
() mass%
(d) mole fraction ;
W RIS @RI slivel SeeR i S 2
(@ T=AifEH
(b) RS
(€ =1%
() TS s

3. Find out halflife time of a first order reaction with rate constant
o =2¥g1 o ld -1 , 1
A T R @b oS o= 2.31x10 s 20 SEGRERE R
<91 |

4. Give one CXample of a biochemical catalyst. i 1

e AT SIJEbEE 5] SnizEel fom |
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5. Mention the type of ore that can be concentratcd by {roth floatation
process. 1

G Goles “Imfer oG S ofFl @Wﬁﬂw%@ﬁm

6. Give IUPAC name of the following compound : - 1
COOH
NH,

fSese @8I0 IUPAC =15 il ¢

COOH
NI’}.’Q

7. Name the [unctional group of a compound that gives silver mirror
test with Tollens’ reagent. 1

ﬁf‘iﬁﬁ‘i <IBIR BT FReleresy wsre fegroe-Acailel A1 (TS P ool
Sl |

8. Name two bases present in DNA. 1

DNAWS 2 75/ S0 w5 Bl |

9. State Henry's law,
At the same temperature, CO, gas is more soluble in water than
O, gas. Which one of them will have higher value of Kj; 2 2

(2 @bl Sz 4 |
«;z% THEOTS S CO, (o12q TETH! O, (RSCF 4P | (FALHI (o= Ky I
g9
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10. Calculate the mass of a non-volatile solute of molar mass

40g mol_l, which when dissolved in 114g octane to reduce its
vapour pressure to 80%. i 2

40g mol ™' e iy @l wiy Al GO R #AffeTe = 114g STCFTo
TP IS TN AN vl 80% (o1 B =X, MG @13 sl < |

11. For a reaction 24 — 4B +C, the éoncentration of B is increased by
5:0%x10°mol L'! in 10 seconds. Calculate the rate of disappearance
of A. ‘ A
GI I S Ty 2A ->4B+Cw® BF 4%l 10 second. TES & sy
5:0x10°mol L'\, Rferaitte A< g 29 st 5|

1 Ea Gi

12.- Show that slope of the plot of Ink against FRRIo AR R e

graphical Tepresentation of the plot. 2
b 1l Ea = =Tts

redl @ F§ G S Ink GG df© “?I (EGEIEE] ﬁl’\iﬁﬁ\?%}ﬂ% &2
i | A

13. Name the main ore of iron.
How is cast iron made from pig iron ? ' 7
(ST A ST BH =iy Byt |
fola] BIREeT o/ i SR (S 2o a2 2

97T CHEM

(4]



14.

15.

16.

Iz

Define transition elements.

Give the general electronic configuration of the transition elements.

2

FRGEHTI G 7RGa] 0] | Fe@rse e et A 2eerg =T [ feisin |

Identify A and B in the following two reactions : 2

werq el 40e A SIS B e 541 ¢

| CH,
RN A NG CH L Cl - CY e @/ + NaCl
i@ 2 @—Cl +2Na RCHIEINE 5 1o N 0]

What is racemic mixture ? Give one example. 2,

N F 752 b Srsee fa |

() Arrange the following in decreasing order of their basic

strength : '

CeHsNH,, C,HNH,, (C,H5 ), NH, NH; 1

HerERT Farel FeaTe JAc@l 2

C¢HsNH,, C,HgNH,, (CoHs ), NH, NHj
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- (i) Identify the organic product in the following reaction. Give its
IUPAC name.

+ H '
C,HgNH, izt A | :

Feste [iFaite firers taa LG e =< 209 [UPAC iy
&t |

CyFrNm, - NaNOy +HCL |

18. Name the following reactions :

B Gt el CUCUEICE Ly B

W G NS @UREE CHHEL L oy T PRy

Fesre Rifgmmiee g B

(i) CBPI5N5‘ Cl* CUCI/HCI

> CoHs ~ClL+ N,

@ ceH Nz~ CW/HCL CeHs — Cl+ Ny + Cucl

19. @ A compound forms h.c.p. structure. Calculate the total
number of voids in 0-5mol of it. 1
€5 Fisre hcp SIS i | B OSmOI\si[éSﬁSﬂﬁﬂ\W*mw
AN iy o5 |
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(@) 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 cofnpourid formed by the elements A and B.

2
T B AI9G h.c.p. (6% 515 0 T GTET AT #AS91E el 2
U ZR F SR* SRR | T A SIS B G 51 591 G955

O Cleed] |

20. Explain the following observations : (any three) e =5
() Sky appears blue in colour.
(i) Deltas are formed where river meets the sea.
(iii) Alum/ferric Chloride .solution is applied to stop bleeding.
(iv) Mist or fog is forméd in winter..
FeRie RIEEIEE e i ¢ (R o)
M SR S e |
() A I AR Gz Ia17 JR = |
(i) TET < SR TR ) FRT FH20 B TRE 4 77|
(iv) <eFTS $eTE R 27 |
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21. Give reasons for the following : (any three) : I5<3=3
() Bleaching by chlorine-i.s permanent, while that by sulphur
dioxide is temporary.
() NHj acts as a Lewis base.
(ii) NO, dimerises. )
(iv) In the reaction between HCIl and powdered iron, ferric chloride
is not formed.
NCSISr@I [ el ¢ (Feeie fors))
0 R e 2, e ok omiRes g ozl
(@ NHs ¢ f&ifkes wi5eq =5 6 |
(it)  NO,J oIz =r¢] sioieiifal ACF |
(@) HCL 9 @” oty figmm w1o @R e $a2e a9 72|
22. () Name a transition eleméent which does not exhibit variable
oxidation state. 1
T8 Tl W] el A G @ A
(@  Which of the.3d series of transition metals exhibit the largest
number of oxidation states ? 1
Sd (AT FRFPTIF AP (IO S 3Relfs Gl SRE (e 2
(ii) Give reason why HCI is not used to acidify KMnO, solution in
VOlurneLric determination of Fe?*. | 1
Fe2+ 3 wirefass famole mno4m@rf§$?ﬁﬁaam HCL 3 3985 <=
TR, il weeffa |
97T CHEM [8]



2,30 (1)

(@)

(i)

24. (i)

(i)

(iit)

Write the IUPAC name of the following : - 1
[Co(NH ;). Cl] CL,.

fcRe @I ITUPAC =i =4l ¢
[co(VH ) 1] ct,.

Draw the geometrical isomers of the complex ion

[co(vE,),CL ] | 1

[Co(NH),CL " wf5e wimoe SifSiST sR@IM2s! S |

'Find the Secondary valency of Ni in '[Ni(CO)ll_]. 1

[Ni(CO)s] = Nim ¢ el SRS

Give reason why phenols are acidic in nature.

e SIS 53 27, e wesdit |

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

equation. 1
3° GETHRE o Wi AR 2T AT
Complete the following reaction and name the product.

T i

GHy = CHISGIT SH 0 =
Reae RiEmis! = o Ridmers AmLoR S e

+
G2 o vy ot
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25. () What are non essential amino acids ? Give one example.

i SRR i R 7 a1 Gl |
(i) Name one vitamin which is not soluble in water and fat. :
wﬁwsﬁ%ﬁ@@ﬁmawﬁf%ﬁﬁmmﬁw |
(@) What is the chemical basis of heredity 2 !
i PR S e
26. () Give one example of addition homopolymer. ;
40T (N AT Swizael |
(i)  Mention one use each of LDP and- HDP. 1
LDP S HDP ¥ elteme «hibie a8 Srs <4 |
(@) What is the monomer unit of natural rubber ? !
AP TR o o 7
27. Give one EXample of each of the following : (any three) e

O SO @iz Sriee a2 (e AR
D A tranquilizer

<l (i a1 e

(@ An dntidepressant drug
Bl TR S Sy eh o
() Narcotic Analgesic
01 FoRE i)
(iv) An antiseptic,
951 TSfTierss |
27T CHEM | [10]



28.

Answer (a) and (b), or (a) and (c] :

(@) 9= (b), T2AT (@) < (c) 5 ©ed ol @

(a)

(b)

=7, (MYedl |

Define molar conductivity of an electrolytic solution.

Show the variation of molar conductivity of a strong electrolyte
with square root of concentration. 1+1=2
e Resar w1 GBI e SRR kel
%ﬁ@&ﬁmﬂ]ﬂi‘mﬂ’aﬁﬂ@mﬂwaﬁm GRICRZIEEICD| mﬂ??ﬁ

Three electrolytic cells A, B and .C containing electrolytes
ZnS0,, AgNO, and CuSO, respectively were connected in
series. A ste_ady 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

(i) What mass of copper and zinc were deposited ?

(At. mass of Cu=63-5u, Zn =65-3u and Ag =108u)

ool Uit A, B @i C © 9@ ZnSOs, AgNO; Sii<e CuSO4 I
va A IE o6 (x2fam seare Ae F6 2671 | (PRS0 Wigsfr 1-5A

g fie bifeTe <591 61| B (FR9 (399 1.45g Ag &=l T |

@ R s A {ge bile w1 75 2

(i) N =g 9 9 fows o= 292

(7. © ¥ Cu=63-5u, Zn = 65-3u ¥ Ag =108u)

27T CHEM [11] Conld.




OR /<<t
(6  State Kohlrausch law.

The limiting molar conductances of NaCl, HCI and CH3;COONa
are 126.45, 496.16 and 91-0S cm? mol-! respectively at 298K.
Calculate limiting molar conductance of acetic acid at 298K.

1+2=3

. TEREME Mol e |
298K © NaCl. HCL i< CHzCOONa 3 St s #ARI2Ie! TAEC
12645, 496.16 i 91.0S cm? mol-1| 298K © “GlF afbes
TSI T ~iRaiSrel ot S0 '

29. Answer either (a) and (b), or (c) and (d) :

(@) 1% ), w231 (o) wi=e (@) 5 T I 2

(@  Give g laboratory method of preparation of dinitrogen. .
RIS CRaizE o 2ufed Bl AE Bl
(b)  Complete the following chemical equations : 1+1+1=3

TS TR i FRReTE AR T

(i) Mg + N, heat

......

@ Ba (v, )2 decomposition

.......

) (e ), ore, L08ah |

T CHERE - [12]



OR / /241

(¢ Explain why HNO, behaves both as oxidising as well as

reducing agent. 9

HNO,, 4 [ S5 O [« gt €5 (r&@im i <541 |

(d) Give chemical equations for the following processes' :
[53=8

(i Decomposition of ozone at 523K.
(ii) Ozone oxidises lead sulphide to lead sulphate.

(iii) Ozone€ reacts with aqueous solution of potassium iodide
to liberate iodine.

frae AR e qE EEhe Ak B e
() TIW 523K © Riee | | T
([ IE ETC FETEes G FE (16 R ST [T |
(ii) ST TR -BifAN TETRE ued 24 SN IE |

30. Answer the following : (any five) 1x5=5

27T CHEM 13

Nrer@<a ©ed il ¢ (Rt Sivs!)

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

selective (‘fxidising agent.
-SR] G Ty 92 SR @SR Gl A e et Gyl |
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(ii) Give an example of Clemmensen reduction reaction.

e Feiee R @bl Srirse 3 |

(ii) Identify the products A and B in the following reaction :

Srete [rame Rieaere «md A S B foqe <411 -

G RO Gone KO 25 A + B

(iv) Write complete chemical equation for the transformation of

benzamide to benzoic acid.

[eamzes @R Ao AfRaeTd T i Al b1

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

—

e EES SiEeeR Cadasre JCEal ¢

CH,COOH, CH,CH,COOH , C;H;COOH, C4H,CH,COOH

(vi) Mention one use of methanoic acid.

s afbes Wb 9EE S 54t |
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Or /24

An organic compound X(C,H,0), on oxidation, gives YA(@L 15610, s
Compound (X) undergoes haloform reaction. On treatment with
HCN, compound (X) produces Z which on hydrolysis, gives
92-Hydropropanoic acid. Identify X, Y and Z. Write the equation for
the reactions involved. What happens when X is treated with dilute

NaOH ? : 5

a5 e Gl X(C,H,0) T GRS (8 Y(CoH,0,) TeoE T (T
X4 e RIEFE (9ERT | Gl X HCN-T (e e sfseet faest Gt Z
Bedy =l ZA  SErReiEde 2z REAiRET  dfRe Sem =l
X vy ui= z be <R Rigaeezs TR BRI X @R oy
NaOH-= oo Rferal /. fie & Sesim 292
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