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| CHEMISTRY
(Theory)

Full Marks : 70
Pass Marks : 21

'~ Time : Three hours

The ﬁgures in the margin indicate Jull marks
for the questions.

General Instructions :

(i)  All questions are compulsory

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

(iii) 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. 1x§ = 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 numbers 28 to 30 consist of three long answer .

type questions and-carry 5 marks each. 5x3 =15

Total = 70
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1. State whether true or false : , 1
In Schottky defect, in order to maintain electroneutrality, the number of

' missing cations and anions are equal.
Wl ¢ gy Tead =408
¥R SO TEEN ST I IO R BRI SRR AR T |

2. Give the definition of solubility of a substance. -1

o GBR FgER K |
3. Why is Nj less reactive at room temperature ? S |

AR TIESTS N9 ferget o FT 2

4, Cive the structural formula of 2-Methylpropan-2-ol. ‘ 1
2-fTE SfTo-2-Sa. st s Bl |

5. Arrange the following compounds in increasing order of their boiling ..
points : ' ‘ | -1
CH5CHO, CH3CH,0H, CH3—0—CHs, CH3CH,CH. |

e (@R Fidet Yo TaaTe FAERY
CH3CHO, CH3CH20H, CHs—O"CHsl CH3CH2CH3.

6. Arrange the following compounds in the increasing order of their basic
strength in aqueous solution : 1

NHs, C;HsNH,, (CHs);NH, (CoHs ) H

R (@RS TN W) Diges FIIT @m oo SR 8
NH;, Co,HsNH,, (C2H5)2 NH, (C,Hs)sH
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10.

11.

12,

What are essential amino acids ? 1

SoiRey i «foe & ¢

What is Chemotherapy ? o | 1
w2 | |

Show that total vapour pressure over the solution of two liquids 1 and 2
at a particular temperature varies Imearly with the mole fraction of a -
component. 2

Wmmmmﬁ%m%@w?flmzammw«@m
Biol TR Bl TARMT T SR 9% TGS oI «iRedT =01

1-8g of glucose (C¢H120g) is dissolved in 100g of water in a beaker. At

what temperature will water in the solution boil at 1013 bar ? Given
boiling point of pure water at 1-013 bar is 373 15K and K, for water is
0-052 K kgmoll. 2

<5t R 100g NS 1-8¢ 48 (CH120¢) TS T Z71 1-013 bar HIofS
we 3 ARRA [ Tarere Telr 9%%1013 bar ' ﬁ‘ﬁ’a‘x AN

Tl 373 15K W% AR A K, T 0-052 K kgmol-1.

Starting from the integrated rate law. of a zeroth order reaction, R > P,

show that half life time of the reaction is dlI'eCtly proportional to the initial
molar concentration of the reactant. - _ 2.

<5 §pF RiEFW, R>P, I SRe© I [ 9 WwE IR Qe @
R SdGRme Rigrass wift e MpoR e
Answer any two of the following : | 1x2=2

(i)- Why does physisorption decrease with increase of .temperature ?

(i) Why are powdered substances more effective adsorbents than their

crystalline forms ?
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13.

14.

15.

(iii) Give the decreasing order of flocculating power of the following ions

in the coagulation of a negative sol.

Na*, Ba®*, A®*

- RexrerIs Rt goiT Tes o e

(i) Teor e st w0 c@%wrwqﬁmgwﬂm ?
(i) “TFHF FASE THCNTFT ofs ol R RS doiE ?

(iii) ww@@wm@w«wwmﬁm

Na*, Ba®*, AP*

Mention two industrial applications of colloids. 2

TGS 75! BTG el T T4 | ‘

(i) Give the structural formula of HzPO,. : 1
'HaPO, 3 ol 1 Bl | ‘

(i) How do you account for the reducing behaviour of H 3P0O; on the
basis for its structure ? - - 1
Hﬁ%a%%@w@mﬁm«rﬁ@maﬁm ?

Identify the major product in the following reactions : 1x2=2

(l) CH3CH=CH2 +HI—)CH3CH2CH2I +CH3CHICH3
Cl

| Cl Cl
.. Cl
(i) @ +C12 Anhyd.FeC13 R @/ N @
: 1

Aeare REFIERS T2 RERIETS ~et B i &
(i) CHaCH=CH,+HI->CHCH,CH,l +CH3CHICH;

c

: Cl Cl
, .Cl
(i) ©+ cL, Anhyd.FeCly S ©/ +‘© ‘
Cl
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16. Write mechanism of the following reaction ; (any one) 2
(i).‘ CH3C1+OH;—> CH3OH+Cl™
| ¢t | |
() CH3-CH,-CH-CH3;+OH™ - CH;-CH =CH —~CH,+CI"~
o Rid Rk frt s Rever o)
@ CH,Cl+OH" - CHz0H+CI”

Cl |
I
(#) CH3-CH,~CH-CH3+OH™ — CH3~CH =CH —~CH, +Cl~

17. Identify the products A and B in the following reactions : ° L 1+1=2

O (@Y T Gafhv, 4 HO
373K

. HO Conc.KOH >
Gi) HC - A+B

fee RRFIERS RRFIETS i A o B Be 1 ¢

@/Q% Cla/hv | 4 _H0 o
, T 373K

V. O Conc. KOH > A
(u) HCH A +B

@)
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18. Answer any one of the following : ~ 2
(i) - What are antagonist and agonist drﬁgs ?

(iij) Give one example each of bactericidal and bacteriostatic
antibiotics.

RCTRRR Rz «b19 Tes B ¢
0] ﬁ%ﬁﬂmmwmﬁs ?
(i) @ERviTE wiw @@ﬁwt@m o pae WW@ |

19. Answer either (a) or (b) :
(a) WA (b)) TeF ot
(@) What are semiconductors ? How electrical conductivity of

semiconductors vary with temperature ? Give one example of
intrinsic semlconductor ’ | +1+1=3

m"lﬁa@% ?Wﬂﬁa@m«ﬁ@vﬁm%ﬁmam— @S ARTER
o ¢ SRS SRR YhT Trid faat |

OR/ &3l

() What are paramagnetism and ferromagnetism ? What type of
substances would make better permanent magnets — ferromagnetic
or ferrimagnetic ? | 2+1=3

TEES el W% FIRERRe & ¢ mwmﬂ‘iwﬁﬁmﬁ
Wm—mﬁﬁamwﬁfﬁ@ﬂ.mﬁ?
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20. ()

(i)

2. (a)

(®)

22, (a)

28T CHEM

The rate constant for a chemical reaction at a given temperature is

23x1075Lmol ~'s~1. What is the order of the reaction ? 1

< RS Taeere IR R 9B BT &7 (T -
23x105 Lol 15! | REFAIGR @ & 2

Show that in a 1st order reaction, time required for completion of
99:9% is 10 times of half life time of the reaction. 2

st @ o9y T R @BE 99-9% m«fﬁa’cammﬁﬁmm
m@aﬂﬂmww?&u ‘

Name one impértant ore of aluminium. Give its éhemiéal
composition. . 1
- qEfREEE aﬁﬁmﬁﬁawmmlmwmml
Give the Mond Process for refining of nickel. . 2
ReeR e I W alfmiot B
" OR/ @44t

How copper is extracted from low grade ore ?

9 TR R o[t T @ Feied sRka a1k ¢

What is the basic difference between a ‘doublé salt and a
co-ordination complex ? 1

7 T W% AN 7 (PN (T Ay & o
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() Give chemical tests to show that [Co(NH3)5Cl]SO, and

[Co(NH3)5 SO, ]Cl are ionisation isomers. . 1

[Co(NH3)5 c1lso, @R [Co(NH3); SO, |CI | Simam el S|
4RI TP AT T |

(9 Mention one analytical application of co-ordination comPound. 1

TR A (AR 5 A R o 4

Answer either (a) or (b)

(a) W(b)awml

(a) - (@) Givea method of preparatlon of 3° alcohol. : 1
3° RN Bl e 2R B

(ii) . State the mechanism of the reaction. | 2
OH |
H+
CH3CH CH2 +H20 CH3 CH CH3

fcae R rnRig i
. | OH
CH,CH=CH, +H,0 > CHy—-CH-CH,

28T CHEM | | (8]



OR/ &4l
(b) (i) Complete the following reaction - 1

{O)-0—CcH, Bnin ___,
ethanoic acid
e RRFI! s =t —
_ Bnin
O CHs —rancicaad > 7
(i) Explain why alkoxy group (-OR) is ortho, para directing and

activates the aromatic nng towards electropluhc substitution.
2

- e (-OR) 9, cwﬁﬁﬁtﬁmmzﬂ%mm
2SRRI A R TR

24. Write chemical reactions to affect the following transformations : (any
three) - 1x3=3
() Butan-1-ol to bufanoic,acid. °
(i) Cyclohexene to hexane-1, 6 -dioic acid.
(iti) Butanal to butanoic acid
(iv) Ethanoic acid to ethanoic anhydride.
e qﬁaw ooty TR TRES RFRE B s (fa‘mm fefast)
() BEE-1-s Reomie afbet|
(i) TR I, 67\513Wﬁ$ «fpeta |
i) REBITER RbRfT abete |
(fv) 2ARS oo R GTRRGIRTE |
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25, (a)n

®)
2. (a)
o
27. (a)
28T CHEM

Give a chemical test for primary amines. ' 1

R iz <5 TR AR B

What happens when aniline reacts with bromine water at room

temperature ? - 1

STt et PR SRR 1 o Rl o R ¢

Write the diazotisation reaction of aniline. 1

afRfeme Cics=e Rt o

A carbohydrate (C,,H,,0;,) is boiled with dil. H. 250, in alcoholic

solution to form two hexoses with the same chemical formula.
Identify the carbohydrate and the two hexoses. Give necessary

chemical equations. : ‘ 2

B PGS (Cy,Hy0, 1) SRR TS 7Y H,S0, T a151s SeaiceT
TE IS IS 1o (S N T | FRLYRGHD @i e ot
Bare w311 ety wRe T Bt

What is denaturation of protein ? 1

Afovg Rpfeesd & ¢

Give one example of homopolymer and one example of co-polymer.
1
B! RN W% 95! FegecanT Teret fat

[10]




®)

©

28. ()

(b)

28T CHEM

Mention the structural difference ‘between thermoplastic polymer

ol (I e vigest Al |

The measured emf of the cell —
Pt (S)l Hy(g, 1bar NH*(ag, 1M)IlCu2" (aq, 1M)|Cu(s) is 034V,

What is the standard electrode potential of the half cell

correspondmg to the reaction ?

Cu 2*(ag,1M)+2e™ — Cu(s)

Pt(s)| H(g, 1bar )| H* (ag, 1M)I|€u*" (ag, 1M)|Cu(s) 1
mqﬂm@wﬁmmwwoswnﬁm@ﬁﬁwm
efcmzma AN SEg'e Red e W

Cu 2*(ag, 1M )+2¢~ — Cu (s)

[11] .+ Contd.

" and thermosetting polymer. _ 1
Sl T i IR IR ﬂéﬂ N B <= |
Give one use of high density polythene (HDP). "~ - 1
B SRRN (HDP) I <5 I92T TErR 1|
Define staI{dard electrode potential. B 3 1




(©

‘Represent the cell in which the following reaction takes plé‘ce.
Mg(s)+2Ag*(001M)—> Mg?* (01 302(4)+ 2Ag(s) |

Write the Nernst equation and calculate the emf of the cell at 298K.
Given E, _317V 1+1+1=3
ese Rigeat s> i ! TogoR 1|

Mg(s)+2 Ag*(00 1M)—>Mg2+ (0130M)+2Ag(s)
m@mmmﬁawﬁw@ﬁwm 298K'S (IIBR emf‘»‘l‘FlTWlﬁﬂT
SR E, =317V | |

OR/ &%t

What is battery ? Give one example each of primary battery and
secondary battery. © . 1+41+1=3

O 6 2 iz iR o (PR IR eterme wbize Tz fa

29. Answer any five of the following : 1x5=5
() Explain why NO, dimerises.
(i) Why is H0 a liquid and H,S a gas at normal temperature ?

(iti)

(iv)
(@)

What happens when potassium chlorate is heated with manganese
dioxide ?

What is Oleum ?

Fluorine exhibits only -1 oxidation state, whereas other halogens
also exhibit +1, +3, +5 and +7 oxidation states, Explain.

28T CHEM [12]



30.

(vi) What are interhalogen compounds ? -

(vii) Why the noble'gasesvhav‘e very low boiling boinfs ?

oo FrzT Hoh e = ¢

() NO, 3 ferafem < R Tt 901
i) AR TWOIS H,0 ST W% HS ¢ oW 2

(i) RN FEEE ErolfE i ST aﬂ@%\sﬁézsﬁzaﬁﬂt% T

(v) wEEN R e

) ?ﬁmmﬁ-lwmmmw TSR +1, +3, +5w13a+7 :
IR SRZNS O | gt 3|

(vi) SIS OTAR R 2

(vii) TTES CIFAIR oK T B 2

Answer eithef (a) or (b) :
(d) ©%T (b) T TEI HJY 3

(@ (@) Give the general electronic configuration of d-block elements.
. 1

d-(IBR G e 2ETaIm Reur it
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(i)

(iii)

(b)

28T CHEM

(iv)

(i)

(i)

Silver atom has completely filled -dfo‘rbitals (4419) in its ground
state. Yet, it is considered as‘transition element. Why ? 1

WWW AT d-SRRCBa 7= (4410) T2 A | SRS,
T WENNE G Q@ BBy e

Cu* ion is not stable in aqueous solution. EXplaih.’ 2
TR TS Cut jon FFA T | [ |

Actinoid contraction is greater from element to element than
lanthanoid contraction. Why ? - ' 1

CNETCSTH CCEAIRG FHRCTASCT AfBIRS IRl Wit 2w | Rem 2

OR/ &4l

Which of the 'first row transition metal exhibit +7 oxidation
state ? , ' o 1

YA N FRFNNe YT (PRI +7 TRY =g (T[T ?

How would you account for irreguiar variation of 1st and.
2nd ionisation enthalpies in the 1st series of transition

elements ? , 1

T (N TN GETIRT 24 Wi RSy wimTee et
SREeR AR = /i ¢

[14]
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(i) What are interstitial compounds ?
SRRSO (IR & 2

_ (iv) Gie two uses of potaséium permanganate.

WWWWWWWI
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