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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 compulsory..

(i)  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. 1x8 = 8

(v)  Question numbers 9 to 16 consist of ten short answer
type questions and carry 2 marks each. 2x10 = 20

(vi)  Question numbers 17 to 25 consist of nine short answer
type questions and carry 3 marks each. 3x9 =27

(vii) Question numbers 26 to 28 consist of three long answer
type questions and carry 5 marks each. . Sx3 =15
Total = 70

Corntd.



A metal crystallises in a body-centred cubic structure. If ‘a” is the edge
length of its unit cell, ‘r’ is the radius of the sphere, what is the relationship
between ‘r’ and ‘@’ ? b 1

Bt arg =R e @he e = | W @ @EER AT 0’ &
W (IR Al A 7 T, (S0 ‘o’ UIE 7' Ere A 2

Arrange the following compounds in the increasing order of their boiling
points : 1

woTe SRS (AR TOHIE A SLES AERI 8

CH; — CHO, CH; — CH, — OH, - CH3 — CH; — CH3

Write down the formula of Tetraamineaquachloridocobalt(IIT) chloride.
1

GBIz I T 5 (1) F9RG 515 AU 14|

Write the IUPAC name %f the following compound : 1

wee At (TR TUPAC = &7l ¢

CH = CH — CH, — OH

What will be the impact on K; when the molality of a solution is doubled ?
: : A

Bl F@E AERD 789 Wi K d aoms & ger «fFq?
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6.  Which is a stronger oxidizing agent — Bi(v) or Sb(v)? |
Bi(0) ®1I% Sb(v)3 fooas @M @R e o way = 2

7.  pK, of aniline is more than that of methylamine. Why ? 1

felEsauzag gemre afEma pK, 3 e 1 @k =2

8.  Which of the following compounds can undergo Hell-Volhard-Zelinsky
reaction ? 1

woTs Al (PR (T191% (S eRli-(Tiealz (A3 2

(i) Benzoic acid
Y el ofbe

(i) Propanoic acid

offE gfve

9.  The freezing point depression constant for water is 1-86°C m~! . If 5-0g of
Na,SOj is dissolved in 45¢ of water, then freezing point is changed by
3-80°C. Calculate the Van't Hoff factor for Na;SOj. 2

oA foie S &9 W (=" 186°C mr! | IW 45g 28 5.0g NaxSO4
wRge I W, (0T T 3:80°C 71 WAl 2 | @fSq NapSO4-3 A (€5
= G A Refar <=1 |

OR/ @21

State Henry’s law. Why do gases nearly always tend to be less soluble in
liquids as the temperature is raised ? , 2
@%WWW|W q%wcwmﬁmm%ﬂwﬁwvﬁmm
BAIeY 2
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10. - Calculate the pH at which the potentlal of hydrogen electrode will be

I

0-059 V. 2

R Ce ApeaEd [feed I 0059 V 2'7A pH Wi Rl =1 el s

OR/ %341

The chemistry of corrosion of iron is essentially an electrochentical
phenomenon. Explain the reactions occurring during the corrosion of iron

in the atmosphere. 2
w2 Y (FA1 FATACE] Tores I Rpeamifaiie «Afqetal | 9% SRR F QR
TS NS HREve [ F 4

Why H; and O, do not react at room temperature ? Write the rate equation
for the reaction A, +3B, — 2C, if the overall order of the reaction is zero.

1+1=2

H, 9% O, 1 &% slomiare & fifdFm se@e Ay +3B; - 2C RiedR
e oife st o aficg 7o) ffeid v @ =)

OR /924

A first order reaction has a rate constant of 0-0051min™". If we begin with
0-10 M concentration of the reactant, what concentration of reactant will
remain in solution after 3 hours ? 2

i) awwﬁ%maﬂ%mmm 00051ﬁﬁmlwﬁu1ﬁowm
qfFa?
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12. Answer any two :

fizpizn 7517 e forl ¢

(1) Write the mathematical expression for the Freundlich adsorption

isotherm and draw the graph Iogf vs logP. 2
Y

YA S R S AT ! 7l I log = vs log PR
: Y
(GERCECTEE T

() How do emulsifiers stabilize emulsion ? Name fwo emulsifiers. 2

SRR WO (FEAE SEAS AE] FE? ﬁw@aaﬁwmﬁm

(c) Define shape-selective catalysis. Give an example. 1+1=2

'w%ﬁﬁmwu@%ﬂﬁﬁﬁmmmﬁwmmaﬁﬁwqﬁm

13. Why is it that only sulphide ores are concentrated by froth floatation
processes 2 What is the role of depressants in the froth floatation process

of dressing of ores ? 1+1=2

1 Tl AT (9 DETHIES WRRE Y 9GS A e (P TAGH
sgfoe Teas ARuEeaTs FReRl uaa ghe e
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14. Answer any two :

et worqg T fai ¢

() Ti*" compounds are colourless in aqueous solution but Ti%*

compounds are violet coloured. Explain. : 2
TR Tid CTeAR TSN, B e T i e @g=at |
| ;

(b)) What is meant by ‘disproportionation” of an oxidation state ? Give an

example. 2

GIEY SE GO SPRARE 961 WA ﬁi?_ <ot Twuizes |

()  Actinoid contraction. is greater than lanthanoid contraction. Why ?

2
(FIEATC FIIHAS(S GFaRe Falba @fg) o e
15. (i) Write t_he IUPAC name of the following compound : 1
©e (J19105| [UPAC 919 14t 2
[Pt (NO2)(NH3)BrCl]
(1)) How many geometrical isomers will be possible for
[Pt(Py)(NH3) Br Cl] compound ? : ' 1

[Pt (Py)(NH3)Br Cl] (IO SHiffo® Feaiel ol (4@ #{iea 2
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16.

17.

OR / &%/l

Write the hybridization state of central atom of the following co-ordination
complexes along with their magnetic properties. 2

Traie wibe Cﬁﬂ!ﬁ?ﬁﬁ@ﬂw&aﬂ"ﬁﬂquﬁﬁrﬁwm |

o3 fEea fova

[Cu(NH3)4]?* and (=) [Ni(CO)4]

What is the prime cause of depression ? Give an example of antidepressant
drug. 2

fqasreir gy e 5 Afcfasomat evy o Twngsd frar |

OR / @241

What is the function of a Tranquilizer ? Give an example of a compound
which can be used both as Antiseptic and Disinfectants. 2

AT A GG [F T = 2 @Bt (T Tzt rstl, ACHH (@oi2 T
T FEEHE JrRIeEE G | |

Mention the type of Semiconductor when Si doped with P. A solid
compound XY has NaCl structure. If the radius of the cation (X™) is 100 pm
then calculate the radius of the anion (Y7). 1+2=3

Si® P ©fer RE @F oFRR SEARAIS! 99 g W @l | « ot sPa @l

XY3 NaCIF 55 Stz | I @61 (X+)3 e 100 pm =, (908 GIE

(Y")7 g e 3|
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18.

OR / @134/

What are semiconductors ? How electrical conductivity of semiconductors
vary with temperature ? Give one example of intrinsic semiconductors.
1+1%1=3

SHARAIE) 5 SRR e 2RSS Taser wofe (@AlS S ads Za e
HierERs SRAERR 9 Tz |

In the electrochemical cell ;
Zn [ ZnSOy4 (0-1M) // CuSO4 (0-IM)/ Cu ,
the e.m.f. of the Deniel cell is E1. When the concentration of ZnSO4 changed

to 1:0M and CuSO4 changed to 0-01M, the em.f. of the cell changes to Ea.
Establish the relation between E; and Eo. _ : 3

- @3 fRgre ImERE @R

~ Zn/ZnSO4 (0-1M) // CuSO4 (0-IM)/Cu ,
em.f. AW E; 2| (S ZnS0, 3 M5l 1OM 3 Si% CuSO43 vt 0-01M [c
e 3 T, (FEGR e.m.f. T E, 7 T 27 | @fenl % E; S E, T e
o o 4 | |

OR / 944!

The molar conductance of 0-1m aqueous solution of NHs;OH is
9.54ohm-'cm?mol-' and at infinite dilution molar conductance is
238 olni~*cmimol”). Calculate the degree of ionization of ammonium
hydroxide at the same concentration and temperature. 3

0-1m NH;OH G&R B39 WaR “fRifzer™ JW 9-54 ol cm?niol™ S S
sgere WAR ARAReR W@ 2 238 o~ cnmiPmol™! | ATH SIGS] S Tasore
@ ufam F2G AR ReAiew q@= qW A 79 |
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19.

20.

(1) Define molality of a solution. 1

Bl U3 NrErEoe HeE @

(b) 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
Ky? 2
(R At | O TIEOS SIS CO, G TSl O (IRSlF
fw | (! (T Ky 3 W A% 23

Decompositibn of H,0, follows a first order reaction. In 50 minutes
the concentration of H»,O, decreases from 05 to 0-125M in one such
decomposition. When the concentration of H>0, reaches 0-05M, what is
the rate of formation of O,? ) 3

H»0, 3 Rejfesse Ridras: avw = Rier | H,0,3 sivet 50 [ e 0.5 3 2/t
0-125M &1 0 | (IS H,0,F Siivel 0-05M AR, (S 0,3 TeaAas I [FIW
EX g -

OR / 994t

Show that the integrated rate for a first order reaction R— P is

2:303« - [Rl; 3
e 1 ;
K 7 og_ =

(eql (1 2o TR R R P 3 AR SHeTE RS (TR

K

_2-303 e [R], 1

R]
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21. What happens, when — (any three) 1+1+1=3
& W, e — (R fefer)

(@ POy is treated with dil. HNO;
7Y HNO3 3 @ P;0y, [Rf&Fat w3

(b) Cl, is treated with hot and conc. NaOH
st NaOH 3 &9re Cl, [Rfew 3=

-

(c) Reaction of ammonia with excess Cl; gas

i sffRmeE Cl, o Fore @R R

(d) Orthophosporic acid is heated
g e ey = =

22. (a) Write the chemical reactions for following transformations : (any two)
1+1=2

BTG ARISEIR i TR A R B ¢ (Rt 55

(i) Benzene to Phenol

@fEwa o s

(ii) Toluene to Benzyl alcohol

meﬁamﬁ

(iii) Benzene to Diphenyl

@G #4 TiRReiZE
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(b)

23 (o)

(b)
24,  (a)
32T CHEM

Why aryl halide undergoes electrophilic substitution reaction rather
than nucleophilic substitution reaction ? 1

Gqizs (zEizce B Mol efegsm ffvm @oraR =g e
sfogien [fem merme

Identify A and B. 2

A TiF B-3 foire =1 |
OH

NH,

NaNO,/HCL , S

0-5°C OH~

s

Write only the chemical reactions of the following : (any one)

e ana = e [ @ o (R 9by)

(i) Carbylamine reaction

et e

(i) Hoffmann bromamide reaction

Give an example of biodegradable polymer. 1

Gl PLeIcalen 9| «oiR Twigad |
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(b)) Match the following correctly : ' 2

efRen ol TERl ¢
Polymer (IZTaR) Monomer (SFCaIa)

a. Natural Rubber i 1,3 Butadiene (1, 3 30IeifEE) +
(o 3) Styrene (BiZf)

b. Neoprene : ii. 1,3 Butadiene (1, 3 Joreifta) +
(R fem) acrylonitrile (G@iZer WIZ51%e)

¢. Buna-N (F1-N) iii, Chloroprene (% 129)

d. Buna-S (341-S) iv. Isoprene (T2 &)

25. (a)° Write the chemical reactions for following transformations : (any two)
1+1=2

e ARTSTER A= sRacE IR RitFacas &5 ¢ (@i o)

(i) Benzyl chloride to benzyl alcohol
@EIRE F AT Al @GRS Lo T

(i) Methyl magnesium bromide to 2-meﬂiyl-propan-2-ol
Rz GEARAN TR a 2-FaEa-o A2 w

(iii) Acetophenone from phenol

| 29l G5B T
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(b) Arrange the following in increasing order of acidity : 1

TEle (e wifEeeR Taeawe AreE ¢

OH CH,
: Ol
O _
~~cH

NO,
3

26. (a) What type of bonding helps in stabilizing the secondary structure of
proteins ? 1

& amfE 2’ el 5 A FRatE A9 I

(b)) Answer the following questions : (any two)

woTe Tl A S i ¢ (R whn)

- (i) How are vitamins classified ? Name the vitamin deficiency of
which causes scurvy. : 2

febifime @Ete (@ Heem o4 =2 & fooifime were I =i
@iofRd orat T, A & |

(i) What is glycogen ? How is it different from starch ? 2

2T 2 BSE T @R T2
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(i) Name the protein which is present in hair. What type of protein

2. (@
(b)
32T CHEM

is this ? 2
pfere =t e’fom fRm am ol | 2 (st Tl @’ e

Draw the structure of any one of the following : 1

weTe SRS A @brT oo S =4 8
(i)  Chlorous acid

I e
(i) Sg

Answer the following -qzlestions : (any two)
wete fral emiaes Ted ol 2 (e wor)

(i)  Are the bond lengths of all five P — CI bonds in PCl5 molecule
equal? Justify your answer. ' 2
PCl5 CTIMEIR (AICHE 25ela P — Cl 9 i 07 3 R 2 (o
Teaq erE e |

(i1) Explain why HNO; behaves both as oxidizing as well as reducing
agent. 2

HNO, @ &7 oies uie ReRs «mief qainng «=f or4amm, it <41 |

(iii) When HCl reacts with finely powdered iron, it forms ferrous
chloride, and not ferric chloride. Explain, why ? e

TR oft wiZaeR s HCl @ [T sRte g F9i3eE T =3,
Flee FaiRe =7 Fur i )

[14]



28. Complete the following reactions : 1x5=5

faxfaie Rieamm s = ¢

(@)
H
(i) Conec. KOH $
(i) EH, <o ¢ = Py il HyS0s
CO, HCl
(@) Cucl

i. DIBAL-H

(iv) CH, — CH = CH — €CH;COOC,H; s
- 23

@)

) + |Aglveg), | ——
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