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CHEMISTRY
( New Course )
Full Marks : 70

Time: 3 hours

The figures in the margin indicate full marks
for the questions
General Instructions: ~ |

(i) All questions are compulsory.

(i) Marks for each question are indicated against it.

(iii) Question Nos. 1 to 8 are very short-answer type questions and
carry 1 mark each.

(iv) Question Nos. 9 to 18 are s'hort-answer type ‘questions and .
carry 2 marks each.

(v) 'Question Nos. 19 to 27 are also short-answer type questions and
carry 3 marks each.

(vi) Question Nos. 28 to.30 are long-answer type questions and
carry 5 marks each.

1. Which point defect lowers the density of a crystal? | | : 1
@EERTR [ @fog oo “wives T8 w2

2. Why does the molality of a solution remain unchanged with
temperature? 1

THoR ARG Fo© w1 GO Veles [y wef 75y 2 ‘
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3. Write the disproportionation feactioﬁ"‘_ of H3PO5. 1
H3PO3 «fzey wrTme Rt fot |

4. Name the compéund according to [UPAC rule : . 1
oS {7l (RMBR IUPAC =1 eyt

OH

e

5. What happens when
CH3—~(|:=CH2
CHj

is ozonolysed? - 1

CH3—(|3=CI—I2 3
CHg

we foifer Rftwrs & 96 2

6. pKy, of aniline is more than that of methylamine. Why? o1
ez gorre o ifrR pky, 9 W R @i 2

7. What type of linkages hold together monomer of DNA? 1
DNA I 591 oS @easqq qaw[ 48 23 2

8. Give one example of sulpha drugs. , . il

RIETFT QI9RF 95! TRz fia |

9.0-52 g of ‘glucose ’(C6H1206) is dissolved in 80-2 g of water.
' Calculate the boiling point of the solution. (K}, for water is
0-52 K kg mol™}) 9
0-52 g §3'w (CgH1506) 80-2 g e Thgs TR <1 T 25 91 A |
EEOERECE | T AT P (N1 Ky, IR 052K kg mol 1)
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10. Define osmotic pressure. How can molar mass of a substance be
determined from the measurement of osmotic pressure of a
solution? .2

Wﬂ%ﬁWWIWWW%WWWﬂWHW?W
e =37 =3 2

11. The rate constant of a reaction at 500 K and 700 K are 0-02 s~}

and 0-07 s71 respectively. Calculate the value of act1vat1on energy
for the reaction. (R=8-314JK™! mol7}) | )

<ot RfEFara a1 #Fea T 500 K =F 700 K 5o 9@y 0-02 -1 e
0-07 s~ 1. R e e st 71 1 (R = 8- 314 JK~! mol~])

Or/ g3

For a chemical reaction variation in concentratlon, In[R] vs.
tlme (mln) plot is shown below :

._ In [R]T \

t (min)

- (a) What 'i_s the order of the reaction?
(b) What is the unit of rate constant k, for the reaction?

(c): If initial concentration of the reactant is half of the original
concentration, how will ty/5 change?

(d) Draw the plot of log [IT;]% vs. time (s).
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(@) RiEFoR T 39w 2
(b} Rfecem ifS sa5 k3 93 75 2
(c) ﬁﬁmﬁmaw@@wmmz’m, ty 2 T RS @ 219

(d) log%‘l‘q’ﬁﬁﬁﬁm(s) (1Y ST |

12. Mention any two factors which distinguish physisorption from
chemisorption. '

‘c@[ﬁwrwquﬁaswrwwwﬁmiﬁ Nl o1 -

13. (@) What is observed when a beam of light is passed through a
colloidal solution? 1

9B TN T TCE colreq I “ifare 5 “ifRefee =9

(b) What are lIyophobic colloids? Give one example. 1

TR TS 7 BT e o 1

14. Explain the bleaching action of Cl,. : v 2
#9 fRaem f e v
Or / 5351

HyS acts only as reducing agent while SO acts as an oxidising as
well as reducing agent. Why? ’ |

HoS @ w1 R w3 fowet fr v simaies SO, a1 v = e
Ty w9 2o o weq, o 3 ' :
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15. How will you convert the following? Give chemical equations only. 2

T MARR (MR~ 99117 a1 Iemtis sSese

(a) Benzene to phenol

@R ==t

(b) Aniline to phenylisocyanide

TR o1 fRPTiReTeiey QRS

16. (a) Complete the following reaction : 1
worq RFEICT Fropef <0 |
CH3CH3CHpOH + SOCly — ?

(b) An alkylchloride (X) reacts with magnesium metal in presence
of dry ether followed by treatment of ethanol gives propane.
Write the structure of the alkylchloride (X). 1

B 2 SRS, @b R ART (X) E (AR {9 AT
91 R e Seom @ (IR wiee 2ARe T Fee a4'em
o DA | GRILTR FIRE (X) (NG 9L o |

17. (a) Give one chemicai test to distinguish between the following
pair : !
Pentan-2-one and Pentan-3-one
weTs firal CACB (el YOI Ter® AT CTYRICE B TP o= o
 CRBR-2-90 W CeITs-3-w

(b) Identify A and B : 1
AEF B forirs 31 - 2§
CH3COOH —NH2 y 4 P20s g
: ’ A A

tor
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18. Justify the following :
eTs A e o

(a) Sleeping pills are recommended to patient suffering from
sleeplessness but it is not advisable to take them without
consulting the doctor.

o FaRmers it oo @i GER s R gem s i, e
fBReeoT R iz e ot 91 B e | |

(b) Why do we require artificial sweetening .agents? 1

Fham =Rt T2 R e =52

19. (@) What is semiconductor? Mention the two main types of
semiconductor. '

SRR R ? AR 51 0 o S 1

(b) Sodium crystallizes in a body-centred cubic (bce) unit cell,
Calculate the approximate number of unit cells in 9-2 g of
sodium. (Atomic mass of Na = 23 u) ' 2

2o @ F o= TR (bee). 9-2 g R 4w 477 g
TEE CPRA SRGT N I 1 (LRARS 119’ 9 = 23 1)

Or/ o<1

(@) Mention the type of semiconductor, {n-type or p-type) when
silicon doped with phosphorus. 1
e TR TR R @ @0 (n-e® @ p-cifi) o
oo 7' T w1

(b) Gold metal crystallizes in a face-centred cubic unit cell (fee).
Determine the density of gold. (Atomic mass of gold =179 u,

atomic radius = 0-144 nm, Np =6-022x1023 mol 1) 2

TS PE B T (foc) @FF @R A T | T Y Ay
AN (T AWIRE S = 179 u, =R IFE = 0.144 nm,
Np =6-022x 1023 mo]~?)
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20. For the reaction
2N70s5 (g) — 4NO3 (g) + Og (g)

the following results have been obtained :

SL. No. [NoO5] mol -1 | Rate of disappearance of]
N5O5, mol L1 min~1 ¢

1 1-13x 1072 34x107 °
2 0.84 x1072 25x10~ °
3 0.-62x1072 18x10~°

(a) Calculate order of the reaction
" (b) Write rate law

(c) Calculate rate constant of the reaction 3

2N;05 fg) = 4NO, g + Oz ()
G2 RFAR crae oot M FAFeER IR 1R

T /9| [N9Os5] mol L1 NoOs aﬁﬁf@?m’
mol L™! min~!
1 1-13x1072 34x10” °
2 0.84 x1072 25 %10~ 5
3 0-62x1072 18 10~ °

(@) RI&FTHR FT 4@ F71
(b) sfEweot o

(c) oIS FIFI I AN T - -

L]
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e
21. Describe the role of the following in the processes mentioned :

mewﬁmmgﬁmww

(@ NaCN in the extraction of silver from silver ore 1

fReTer Sl w11 fieror RerPie NaCN

(b) Limestone in the metallurgy of iron 1

Wwﬁﬁn@ﬁﬁﬁ

(c) lodine in the refining of zirconium - ‘ | 1

e fRam cre s
Or / 5’1

Write down the reactions taking place in different zones in the blast

furnace during the extraction of iron. ' 3

Wﬁmﬁwqﬁaﬁﬁww@waﬁmmml

22. (a) Give reasons : | : : 1+1=2
DR wOfT
() [TiHy0)6]3" is coloured whih; [ScH,0)6 3+ is colourless. -
[TiF120)6 1" 8 wFics [Sc 06 2+ w1

(ii) [CoFg ]‘3" is a high spin coﬁlplex ion.

[CoFg|°~ & Ry wI0eT SR |

®

(b) Draw the two geometrical isomers of the complex compound
[Pt(NH:g]QCIQ]. 1

IPHNH ), Clo | %571 oo o ey i |
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Or/ 9941

Define the following terms with one example each : 3

2RI @B TRt i were frarearas vicea fore

(a) Coordination sphere

R4 I

(b) Coordination number

TR LA

(c) Ligands
GRS

23. What happens, when—
& w6, afsn—

L3

r3 :
(a) ethanal is treated with methyl magnesium bromide and the
product is hydrolysed;

3wwﬁmﬁmﬁmaWWﬁWw—%wamw
GEARCIET P 2W;

(b) phenol is heated with zinc dust;
e ¢ty =T e Ted 91 2;

(¢) methoxyethane-is treated with excess HI. : 1+1+1=3
sl HI 3w R’ fiXews [ies wom =1

24. An organic compound contains 69:77% carbon, 11-63% hydrogen

and the rest‘is oxygen. The molecular mass of the compound is

- 86 u. The compound does not reduce Tollens reagent but reacts

with Brady’s reagent to give yellow precipitate. On vigorous

- oxidation the molecule produces ethanoic acid and propanoic acid.

The compound also shows iodoform test. Identify and name the
compound, and write the reactions. 3

A
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<51 To (TS 69 - 77% FHA, 11+ 63% ARG’ WF AR SRS AT |
(TIER NIRE = 86 . ﬁmt’mmﬁwﬁmm,w
Q@CR e @re Rt 3 2@ 999 s ST | B wRe
RiEr 710 @orbm @1 2amiie 9k s o s ARG BT 77 | ForGica
SRS T RIS (T9A | R B e @@t e R T e |

Or / 9231

An organic compound A (C7H sN) on hydrolysis with strong aqueous
acid gives another compound B which is a monobasic aromatic
carboxylic acid. The compound B on treatment with ammonia gives
a salt which on heating gives C. The compound C undergoes
Hofmann’s bromamide reaction to yield aniline. Name A, B and C
and write the chemical reactions involved. ’

ﬂﬁ?@ﬁciﬂﬁA(C7H5N]§®§W§N~ﬂWWWﬁmHWW 95T G’
TEF eREFE afe B S 7 1 @ RER e 9fe B 3 o Feore
90l Fl‘ﬂ"I'“@Q"m?éIlWWW@WC@M%@%@IC@WW
TIRE RiEwR ww GRRR Sem wwi A B E C BIE 1 e

ez forar |

'25. (@) Identify A B, C and D : | 2
A B, C < D foqre 397

: KCN LiAlH,
(i) CH3CH,Br >A ——3 B

s + N
(i) cgHgNO, E-E_; C-l—\rl—ic—?gaD

0°C

(b) Write one chemical test to distingliish between ethylamine and
aniline. 1

EWaWwaﬂﬁﬁwmchﬁwwmmﬁmﬁm

26. (a) Name the vitamin whose deficiency causes rickets. : 1

& Ry RO wrers smmee (=) e 512 =1 o 71 B |
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(b) Define the following terms in relation to protein : - ‘ 2
2o wi1® T~o R wore frameares ket forat
() Peptide linkage i
CoAoBIZT et
(ii} Denaturation
o
Or/ w7

Name the four bases present in DNA. Which one of these is not |
present in RNA? - - 3

DNA © 2= BifSfay FR=T W 2131 | 2309 @MY RNA © 7113 2

Al

27. (a) Name the monomers of bakelite. - ' 1
| CFIRG T {7 oy o
(b) What is the primary feature necessary for a monomer to make
it useful in a condensation polymerization reaction? 1

TR TR RIER e oros T @fiEy & 29 a0

{c) What is meant by c'opolymerization? Give one example of a

copolymer. . : 1
TRIRARNR Jfeicat T o 2 (61 e Swrzger i |
28. (a) State Kohlrausch law of independent migration of ions. 1

AT FA e TR e S fora o

(b) What is a primary battery? Give one example. 1
- eRuR R R 7 BT S |

(c) Three electrolytic cells A, B and C containing electrolytes
ZnSO4, AgNO3 and CuSO4 respectively were connected in
series. A steady current of 1.5 A was passed through them.
1-45g Ag were deposited at the cathode of cell B.

() How long did the current flow?

(ii) What mass of copper and zinc were deposited?
[Atomic mass of Cu=63-5u, Zn =65- 3u, Ag=108u) 3

L

Cl13—22*/19 . - ( Turn Over)



( 12 )
M1 Cagfe < A, B ¥ C © wumRA znSO,, AgNO; W
CuSO4 T %3 AR I RFHr M Sresro O TRA T A | (FEERT
wﬁl-SAﬁaﬁ@@mwﬁ@wfﬁuBW@Q{’@@lASgAg
Gl T |, o ' |

() meﬁ@—ommﬁ—owq’m
(i) 1 AR ot o Rerer s 3%5 2
("I ©<, Cu=63-5u, Zn=65.3u, Ag =108 u)

Or / =1

(@) How do you explain with the help of graph, the increase in the
value of molar conductivity with dilution in case of strong and
weak electrolyte? ' : 2

Sl Wi YRR W T oY FRe Pries v'aR AfwiRer @
MCT, TR F2-S Fewea =0T TR 2 :

(b) Calculate the e.m.f. of the cell at 298 K, in which the following
reaction takes place :

Ni (s) + 2Ag" (ag) (0- 002 M) — Ni%* (ag) (0-160 M)+ 2Ag (s)-

(Given that E g =1-05V) | 3
©TS Al R 30T PREBM e.m.f. 3 T 298 K Sarers st 9 -

Ni (s) + 2Ag* (ag) (0- 002 M) — Ni%* (aq) (d- 160 M) + 2Ag (s)

(Pl AR Eceyy =105 V) |

29. Answer the following : ‘ 1x5=5

O] AT Teq 34
(@) Ozone acts as a powerful oxidizing agent. Give reason. 1

w’ww%”@ww%mﬁﬁﬁmmiwqwﬁmy
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(b) Complete the following reaction :
o RfGCsT = 341
P,O 3
HNO3 __iA_N_, ?

(c) Which reaction was used by Bartlett to prepare the first noble ,

‘gas compound'-’

mcmﬁm@mwmmmmﬁmwﬂﬂ
- FREE 2

(d) KHF, is known but KHCl, is not known. Give reason.
KHF, - (R &1 I Wwziee KHCl, (eig Si%e 712 1 19 7ot |

(e) Bismuth is a strong oxidizing agent in the pentavalent state
(O.N. = 5). Give reason.

TECE ITETS (SR 7RG = 5) R 51 O T 1 T e
Or /- 941

(a) Complete the following chemical reaction equations :
oo R i ANeIEE T w1
() Falg)+HOM—>? '
(ii) CazPy (s)+HoyO ) »?
(iii) P4 + NaOH + Hy,0 — ?

(b) Draw the structure of the following molecules and mention
their shapes :

oo il SRR m—ﬁ\w—wﬁﬁﬂwmww
(i) XeFq
(ll) CIF3
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30. Give reasons :

IR T

(a) Why are Zn Cd and Hg normally not regarded as transition
: metals? 1

MRS Zn, Cd wIF Hgﬁ%ﬁﬂmﬁawﬁﬁﬁwwmv

| (b) Whjr is ﬁrsf ionization enthalpy of Cu is higher than that of Na? 1
Na 9 goM® Cu I 2 TR GEEPR T f @R 2 |

(c) Name one ore each of manganese and chromium. 1

GRS A R o1 Bt SeRaeq 71 for |

(d) Why is HCI not used to- acidify a permanganate solution in
volumetric estimation of Fe2t or C077? 1

Fe* 3 Co03" 7 Wefe Rarie “RGHole v = HCl R

JIRE 91 T=A 2
(e) What is lanthanoid contraction? - g |
RS AT 7
Or / 9331
(a) How would you account for the followipg_? - 3

TS AR @emes e FRA 2

() Transition metals and many of their compounds show
paramagnetic behaviour.

wmﬁavwﬁﬁw—rcﬁrﬁwwmn
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(@) The enthalpies of atomization of the transition metals are
high. -
IEFATN (TP [T G P I @R | '

(iii) The transition metal éompounds are good catalyst.

ARGV T CPTIE TS S |

(b) How potassium permanganate is prepared? Give necessary‘
chemical equations. B

O ARCRANCD (FCARA 2S TN 2 SCAGRA IOMEAT AN
e 1 ) |

* k%
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