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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 questions.

General Instructions :

(i)  All questions are conmpulsory.

(ii)  Marks for each question are indicated against it.
(iii) Answers should be _specz'ﬁé 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

(®)  Question numbers 9 to 18 consist of ten short answer
type Guestions and carry 2 marks each. 2%x10 = 20

(vi) Question numbers 19 to 27 consist of nine short answer
type questions and carry 3 marks each. 3xG =07

(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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State whether true or false : 1
In Schottky defect, in order to maintain electroneutrality, the number of

missing cations and anions are equal.

Bl ¢ g Trme 1 ¢
T @fo® TAFTN SN AR AR E GO S GRS SR A |

Give the definition of solubility of a substance. 1

i<l <Bix WIS el |
Why is N less reactive at room temperature ? 1

A THSS N3 Alerme! 3 &7 2

Give the structural formula of 2-Methylpropan-2-ol. 1
2-FIZET EACAT-2-SET 910 KT i |

Arrange the following compounds in increasing order of their boiling
points : 1
CH3CHO, CH3CH,0OH, CH; —O—CH;, CH5CH,CH, .

e (IERS P Teslic SRS @i -
CHsCHO, CH3CHQOH, CH3 -0 —C}irs, CHsCHQCHS .

Arrange the following compounds in the increasing order of their basic
strength in aqueous solution : i

NHj, CoHsNH,, (CyHs ),NH, (CoHs ), H

feae (EEes win e Pty =RER SReR Thee A ¢
NHj, C,HsNH,, (CoHs ), NH, (C,Hs ), H
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10.

11

12

What are essential amino acids ? 1

wefdgd o «fe & 2

What is Chemotherapy ? 1
b & 2 |

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

3edl (@ (@E G e Teors 75 696 1 W% 23 UF CBF 6oRT Jo AR
BiA TG GBI SoIHE Wl SR Fore FiEifes O ofees = |

1-8¢ of glucose (CgH120¢) is dissolved in 100g of water in a beaker. At
what temperature will water in the solution boil at 1-013 bar ? Given

boiling point of pure water at 1-013 bar is 373 15K and K,, for water is
0-052 K kgmol-1. 2

951 Reie® 100g 7S 1-8g 4T (CeH1206) TIPS T e | 1:013 bar HIAS
TS 4 ARMRE Ba Seeere To| ¢ fral =g 1:013 bar ¢ Rem o=

ToetlcE 373 15K Wi 21919 AE K, 9 T4 0-052 K kgmolL.

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

show that half life time of the reaction is directly proportional to the initial
molar concentration of the reactant. 2

<5 AR BiEm, R>P, I SEFhe 78 9 SR WS SR mge @
R WG Jitrass i T SipeR FAgelies|
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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(@) Give the decreasing order of ﬂocculating power of the following ions
in the coagulation of 4 negative sol.

Na®, Ba®* A3+
- Ficstewes iy 7619 Taq By ¢
(i) TR g wigap wipar c@%ﬁﬁﬁpﬁﬂ#@ﬂmﬁm A
@) TS Forerss St S SR oy v GISEL
(i) AN By amwmﬁmmmwmwmﬁmr
Na*, Ba®*, A3+

13.  Mention t#wo industrial applications of colloids. 2

FRCT 701 SO el Bre >4
4. () Give the structural formula of H 3P0, 1

H3PO, 3 967 e ey

(i) How do you account for the reducing behaviour of H3PO, on the

basis for its structure ? 1
H3PO, 3 515 fofew S oot 3 A T SR 9
15, Identify the major product in the following reactions - 1x2=2
G} CH.CH-arp. +H[——>CH3;CH2CHQI+CH3CHICH3

@] Cl &)
@l v
(i) @ a Anhyd.FeClS @/ "
Cl

Resre Rframs T Riearers meist e = 5
@ CH3;CH=CH,+HI_s CH3CHyCH, ] +CH,CHICH,
a

cI c

3 Anhyd. FeCl e
(i) sy PG TG +

cl
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16.  Write mechanism of the foﬂowiﬁg reaction : (any one) 2
i) CHCli O CH30H +CI™

CI
|
(#) CH3-CH,~CH-CHy+0H™ - CH,~CH =CH ~CH, +Cl™

o Rienm ki & 2 (B «G51)
(@ CH3Cl+0OH — CH,OH+CI

CI
|
(@) CH,—CH,—CH - CH;+0OH -> CH, ~CH ~CH ~CH, +Cl"

17.  Identify the products A and B in the following reactions : 1] =2

(i) CHs Clofhv 4 _H0 .
' 373K

(i) HCHO Q”CAKOH > A+B

ﬁm@ﬁ@mﬁmm@mﬂAwsm@m

- A 373K

Gi) HCHO C""ZKOH =S AE

()
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18.  Answer any one of the following : 2

(i)  What are antagonist and agonist drugs ?

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

ResteriT R abi7 Teq B 2

(i) OIS I 2eTs SR B 2

(i) ERERTE S (IR qRam e« Sred fa,

19. Answer either (a) or (b) :

(a) &9 ()3 Teg Tl ¢

(a)

(®)

28T CHEM

What are semiconductors ? How electrical conductivity of
semiconductors vary with temperature ? Give one ~example of

intrinsic semiconductor. 1+1+1=3

AR 7 2 S RISET R AR S s & ARTE
R ? TEHES THRAD 9he s B

OR/ &=

What are paramagnetism and ferromagnetism ? What type of
substances would make better permanent magnets — ferromagnetic

or ferrimagnetic ? 2F1=3

Wmmﬁmﬁs?@mwﬂwﬁ%@@%ﬁmﬁ
TR AT TR @ FRyER ol ¢
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20. (5

(it)

Pt )

(b)
22, (d)
28T CHEM

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

2:3x10°Lmol “s~!. What is the order of the reaction ? |

G e Teeets IeEle R 4BIY T 4T CX -

23x107° Lol 157! | RizrarpR oo & ¢

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 (T 2L @9F R/iEa @OiF 99-9% T 2'<tat ol s RisR
GG e 10 & 2|

Name ome important ore of aluminium. Give its chemical

composition. 1
eI 5 ARG SIS A 7| 2R e gl
Give the Mond Process for refining of nickel. 2

FEeR eligem A ' aAfeF F=i

OR/ @<[)
How copper is extracted from low grade ore ?

R I8 ORER o[ 5N @ R ke 2R o

What is the basic difference between a double salt and a

co-ordination complex ? 1

C7® TR S AN FRFA (R GTa ALy & 2
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() Give chemical tests to show that [CO(NH3)5 Cl ]504 and

[ Co(NH, ) S0, Jc1 are ionisation isomers. : 1

[Co(NH;)sCl]s0, =i [Co(NH,). 50, ]c1  wmda el <
(YIRS AT 2SS 301

() Mention one analytical application of co-ordination compound. 1

AN e A 95 W 59E T 34

23.  Answer either (n) or (b)

(a) @241 (b) I Tex Tl

(@) (@) Give a method of preparation of 3° alcohol. 1

3° GEFTTH Bl =AFO e o

(i) State the mechanism of the reaction. 2
OH
H* ]
CH3CH=CHy+H,0 <= CH;-CH-CH,4

Foate Riadr ekl G
OH
+ 1
CHyCH=CH, +H,0 <> CH,~CH-CH,
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(6) () Complete the following reaction — 1

ethanoic acid

et R o 321 —

Br, in
@=CH: - 2 3 2
3 ethanoic acid ;

(i) Explain why alkoxy group (-OR) is ortho, para directing and
activates the aromatic ring towards electrophilic substitution.

2
G T (-OR) W, (7= W=IRea oI G lbe b SR
oo A AeT 1 w3 R T

24. Write chemical reactions to affect the following transformations : (any
three) : 1x3=3

(i) Butan-1-ol to butanoic acid.
(i) Cyclohexene to hexane-1, 6 -dioic acid.
(i17) Butanal to butanoic acid

(iv) Ethanoic acid to ethanoic anhydride.

eate sfRasami T>E FRaE whe [RiEner 5 @ a6
() REGa-1-o [EoHET «fbots |

(i) DR RS (FF-1, 6- TSR G |

(i) ReoET REoHET afbw |

(i) RS GHEs AR wRRgReE |
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Give a chemical test for primary amines. 1

RIS G BT IR AT B

What happens when aniline reacts with bromine water at room

temperature ? 1

mmq%ﬂe@@ﬁﬁ%maﬁaﬁaaﬂ@ﬁﬁwaﬁm%ﬂﬁa ?

Write the diazotisation reaction of aniline. 1

GNEFR Cia=e R B

A carbohydrate (C;,H 22011) is boiled with dil. H,SO, in alcoholic

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

chemical equations. 2

51 TR T (Ci2H,0;,) G727 wa® o] H,S0, 7 wls Toaiet
T MRS ACFOIE T @G 917 = | PRI IS oI

S 9 | e TR e

25. ()
®)
(c)
2. (a)
®)
97- ‘(a)
28T CHEM

What is denaturation of protein ? 1

2o Rigfomaet f

Give one example of homopolymer and ore example of co-polymer.
1

G5! TN SN b TN Tl |
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(b)

(c)

(b)

Mention the structural difference between thermoplastic polymer

and thermosetting polymer. : 1

SIS T T SR Tl Sion AN T ¥

Give one use of high density polythene (HDP). 1]

SoeTg AR (HDP) 1 95 TRE S |

Define standard electrode potential. 1

sie @g T e WAl

The measured emf of the cell —
Pt(s)| Ha(g, 1bar )| H' (ag, 1M)||Cu?* (ag, 1M) |Cu(s) is 0-34V.

What is the standard -electrode potential of the half cell

corresponding to the reaction ?

Cu 2*(ag, 1M )+2e” —Cu (s)

Pt(s)| Ha(g, Lbar WE (g, IM)||Cu* (ag,1M)|Cus) 1

@ﬁtﬁmqﬁmﬁiﬁ@awwmmw[ﬁm@ﬁﬁmm
AR 2 TEFC ed [ 29 2

Cu % (ag, 1M )+ 2e" — Cu(s)
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(©  Represent the cell in which the following reaction takes place,
Mg (s)+2 Ag* (00 1M)—> Mg**(0130M)+ 2Ag(s)
Write the Nernst equation and calculate the emf of the cell at 298K.
Given E , =317V. 1+1+1=3
FCRIS R T il GRSt Sorto o
Mg(s)+2Ag* (00 1M)— Mg (0130M)+2Ag(s)
(CPIRCBI A AFE AR 71 1 298K (RoRIC3 ennt T |
SR E,y =317V |

OR/ &3
What is battery ? Give one example each of primary battery and
secondary’ battery. 1+1+1=
GO & 2 2R QO e e (OIR TSP bl Twigaet foa |
29.  Answer any five of the following : 1x5=5

(@) | Explain why NO, dimerises.

() Why is H,O a liquid and H,S a gas at normal temperature ?

(i) What happens when potassium chlorate is heated with manganese
dioxide ?

(fv) What is Oleum ?

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

28T CHEM [12]



(vi) What are interhalogen compounds ?

(vii) Why the noble gases have very low boiling points 2

Wi [ “lihl Tel 39 8

() NO, 3 Taraiied 9 o8 Tt s

Gi) e Teeere Ho0 W1 Wi HoS sz o7 ¢

i) ~BIEAN FEET GralEE oiE SETe T el e 9w 2
(o) SR 6 2

) FRE @ -1 SR orgare, g o (T +1, +3, +5 S +7
SR SREe (rAETE | A L '

(vi) ST (T iR = 2

(vii) AT TRART Tesics I 4 ¢

30. Answer either (1) or () :

(@) 72T (b) S TSI 9 8

(@ (@@ Give the general electronic configuration of d-block elements,

LGSR CTFERE AR R i ol
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28T CHEM

(1)

(i)

(iv)

(i)

(it)

Silver atom has completely filled d-orbitals (4d'%) in its ground
state. Yet, it is considered as transition element. Why ? 1

R SRS ferer smiog d-SRCBET ol (4410) Z’?%Tc?ﬁl CRIE IS
BT @M G @ieETe By

Cu* ion is not stable in aqueous solution. Explain. 2
TET B9 Cu* ion AR =71 A =, |

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

mﬂmm@ﬁ@w&@mﬁaﬁﬂﬁwm@mwﬁ@m%ﬁ?

OR/ w23

Which of the first row transition metal exhibit +7 oxidation
state ? ; - : 1

AT MR TN A9 GFGIE +7 St SRIE (T 2

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

elements ? _ ’ 1

AL (&N PTG A2 R ST SETeae GwrE
SINERISIE “Rae =7 Ry o
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(iii) What are interstitial compounds ?

e (TEiEE & e

(iv) Gie two uses of potassium permanganate.

SBIRAIT 2RI 75 TS S T4 |
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