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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)
(i1)
(iii)
(iv)
(v)
(vi)

(i)

All questions are. contpulsory. _
Marks for each question 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 mark each. glas g
Question numbers 9 to 16 consist of ten short answer :
type questions and carry 2 marks each. 2%x10 = 20
Question numbers 17 to 25 consist of nine short answer
 type questions and -carry 3 marks each. 3x9 =27
Question numbers 26 to 28 consist of three long answer
type questions and carry 5 marks each. 5x3 =15
Total = 70
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A metal crystallises in a body-centred cubic structure. If ‘4" is the edge

length of its unit cell, r” is the radius of the sphere, what is the relationship
between ‘r’ and ‘a” ?’ 1

GBI 49 SRS T (F102S “FOFS & | i @6 GERGR M 0’ =
S (SR AT TP 77 R, (9% 0 SF 7T e ARE 5 299

Arrange the following compounds in the increasi'ng order of their boiling

points : : 1
woTs TR (EIR0N GonlkE SRR SE@s TGl ¢ -
CH; — CHO, CH3 — CH, — OH, CHjs — CH, — CHj
Write down the formula of Tetraamineaquac}ﬂoridocobalt(IH) chloride.

‘ 1
(G IaE g R w175 (1) MRS 2127 FFo o7 |
Write the IUPAC name of the following compound : 1

weTs Al GRS TUPAC A sl 8

@I G GO

What will be the impact on Kr when the molality of a solution is doubled ?
1

q5) e SUCETED wed T6IE K e [ ger AT

32T CHEM el

Which is a stronger oxidizing agent — Bi.(tl). or Sb(v)? vl

Bi(v) B Sb(v)d foog® (D! @R *feHiel e & 21 2

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

M GZTT oo ffEme pK, 3 T 1 @l =0

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

oS Al (FE! (T2 (B TR~ (Ge % (T 2

(1)  Benzoic acid

@N@?@Lﬂ%

(ii ) Propanoic acid

TS ubw

The freezing point depre$i0n’constant for water is 1-86°C m! . If 5-0g of
Ny SO, is dissolved in 45¢ of water, then freezing point is changed by
3-80°C. Calculate the Van't Hoff factor for NaxSO,. 2

AN AT SR 46T A (22 1-86°C -l | I 45¢ Ate 5-0g NapSO4
TAew 4 2, (O0S TP 3-80°C (51 SRARS 2 | Gfoql NapSO4 -1 I (276
75 @oeq Wi T 41|

OR/ &3

State Henry’s law. Why do gases nearly always tend to be less soluble in
liquids as the temperature is raised ? 2

(2SR T Trad 1 | GReel Jid 2(E (IR AR TS 5 oo T S
TEIgS 2
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10. . Calculate the pH at which the potential of hydrogen electrode will be

11.

0-059 V. ‘ 2

3G T RaiRd Fes9 949 0:059 V 2°6 pH 9 - [ =1 [efw <1 |

OR/ /341

The chemistry of corrosion of iron is essentially an electrochemical
phenomenon. Explain the reactions occurring during the corrosion of iron
in the atmosphere. A . : D)

SIEeE = (] FAICH] o703 6 R 20t | % wiigae =y @Qﬁ
S ARANGAS A RIFACIE DI BT | '

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 thé reaction is zero

1+1=2

H, S 0, (1 <% sieiare 51 f[fe a5@2 A, +3B, - 2C Rfrase

el sife @est Bl qfce F=wpef Rl <0 @59 =
OR /S241

A first order reaction has a rate constant of 0-0051min". If we begin with

0-10M concentration of the reactant, what concentration of reactant will

remain in solution after.3 hourg ? o)

G5l ele wEE RieaE oife e T (2@ 0-0051FE5-1 | 7ff i 010 M

e olToiE WA <T@, (9% [ TOR “AIZS Tai6re i siivei Riems

fFa 2
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12. Answer any two :
Riceie 7oi7 B ol 8
(a) Write the mathematical expression for the Freundlich adsorption
isotherm and draw the graph logf vs logP. 2
Y
T SRR STCRA SHfRe<s FR=eICs! B1l & log = vs log P
. Y
B GERSCRIESI
(b) How do emulsifiers stabilize emulsion ? Name fwo emulsifiers. 2
S RO (R SR I T2 75 ORE o A Fl
(c) Define shape-selective catalysis. Give an example. =2
i e S e vikest il | et b i T il |
13. Why is it that only sulphide ores are concentrated by froth floatation
processes ? What is the role of depressants in the froth floatation process
of dressing of ores? Rl=2
o TG AFTOT ARl (T DRGSR ([ e ) 2 (T GG
ol ST SRuEeTe Rl W el &
32T CHEM [5] Contd.



S——

14. Answer any two : :
‘ ' OR / &34
Ricprea 7519 Teq =i g '
@ Titt d : Write the hybridization state of central atom of the following co-ordination
2 _ _ . ‘
ompounds are colourless in aqueous solution but Tj3+ ' complexes along with their magnetic properties. 2
compounds are violet coloured. Explain. ' : . g
£ : 2. i SERie THs (ol (R (S AR T SR S Seiee FIRed RESI
GelRl Tidt IR J92H, % eotm 753+ RIRIGIEERE GG | 1= @oF FEe = ; | |
<9 | ' 4 '
: | [Cu(NHs)4]?" and (91=e) [Ni(CO)4]
(b) What is meant by “disproportionation’ of an oxidation state ? Give a 5
- n
example. : : : | A
p . 2 | 16. What is the prime cause of depression ? Give an example of antidepressant
Gl i) O SPRETREe 0T S 57 <1 gt | drug. 5
: i i
Rrisel @il <Fiel 52 afeRaeoreRl 894 @i Tz |
(¢)  Actinoid contraction is greater than lanthanoid contraction. Why ?
5 i OR / &1
CTFTC (BB fFTR K @Rl Fae & ‘
} i What is the function of a Tranquilizer ? Give an example of a compound
i which can be used both as Antiseptic and Disinfectants. 2
15. (i) Write the [UPAC name of the followir | |
: Ng compound : by
: u 1 | SJePIR 1 (GRG0 2 451 CTior Bizset fier, fey 51 TSR
o (TG [UPAC A Fel ¢ | S G IR el S|
[P (NO3) (NH3) BrCl | ‘
WD) ! : . 17. Mention the type of Semiconductor when Si doped with P. A solid
I ' ey _ | compound XY has NaCl structure. If the radius of the cation (X*) is 100 pm
(i) How many geometrical isomers will be possible for then calculate the radius of the anion (Y7). 1+2=3
[Pt(Py)(NH3) Br Cl] compound ? ' ; ‘
S ] Giw P &R FRET (FF iR TERAID st 2 AW | o) o el

XY NaClF 59 Stz | I @O (X)I IPiE 100pm =, (508 G

[Pt (Py)(NHs) Br CI1 GTIAIUBI SoiSISTa Wi Ry rgay s
: ()3 e Fef <=

32T CHEM _ e ‘
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18.

OR / 9941

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

1+1+1=3
SRR 7 FEIRAIRIEE R #iR12el THoR 5t (et AR =72
ST SEHARIISIERE @ Srizsd |

In the electrochemical cell ;
Zn [ ZnSOy (0-1M) // CuSOs (0-1M)/ Cu ,

the e.m.£. of the Deniel cell is E1. When the concentration of ZnS0, changed

to 1:0M and CuSOj4 changed to 0-01M, the e.m.f. of the cell changes to E,
Establish the relation between E; and Eo. 2

93 e PN (PO

Zn/ ZnSOy (0-1M) // CuSOs (0-1M)/ Gus
e.m.f. I3 E; 2| CiIT%?H 7180, F 9livet [OM F Sie CuSO4F At 0-01M @
iR <1 2, (PEH em.f. T E, 5T I | SRR 92 B 9 B, wiws
o Bl 4l | '

OR / 58l

The molar conductance of 0-1m aqueous solution of NH4sOH is
9-54 ohm-em2mol~! and at infinite dilution molar conductance is

238 ofim-Lem2mol-)l, Calculate the degree of ionization Of.ammonium
hydroxide at the same concentration and temperature. 3

0-1m NH,OH TER 839 &= CIERIRSERID! 9-54olim™ en?mol! S Sy
ATSTS AN sFaifeoR W 24 238 olumlemPmol | GGF Hivel Hi% Tewrs
@ R SR HRed [eaee A [ A9 |

32T CHEM [8]

19.. (1) = Define molality of a solution. : : it
<51 ¥ FeEog e |
(h) 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
Kp? 2
- RS ! BRI @ SFeers ANe CO, (912 GRSl O (IRSCF
e | (RIR! (oled Ky 3 W @R 22
20. Decomposition of H,O, follows a first order reaction. In 50 minutes
 the concentration of H»O, decreases from 0-5 to 0:125M in one such
decomposition. When the concentration of H>O; reaches 0-05M, what is
the rate of formation of O»? : ' 3
H,0, 3 Referee REre! s @@ {1 Ho0,9 siipel 50 fiFve 053 7
0-125 M T 61 | (a1 Hp0,3 215! 0-05M 11, (STt 0,3 TeaAes I st
27|
OR / <1
Show that the integrated rate for a first order reaction R— P is
. : B
- 2808 log[ lo. 3
[R]
el (1 ele TR R R— P T R SEReTs TRl (R
: R
2308 log[ lo
[R]
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21. What happens, when — (any three)

1+1+1=3

% s, R — (R o)

(@)

P.;Om is tre'ated with dil. HNO3

- g HNO3 ¥ 11 P40, Rfea w8

(b)

(©)

(d)
22. (a)
32T CHEM

-

Cl, is treated with hot and conc. NaOH

56 NaOH 3 &19he Cl, Rl <1

Reaction of ammonia with excess Cl, gas

e sifEsids Clo (7% s/ O e [iee

Orthophosporic acid is heated
v e Ted T A

Write the chemical reactions for following transformations : (any two)
: 1+1=2
FCAIE ~ARASAER A1 SR IFRFS R &=l ¢ (Rt 75y)

(i) Benzene to Phenol

@SS #i[0 frereT

(ii) Toluene to Benzyl alcohol

ajee Al (SR o e

(iii) Benzene to Diphenyl

@ATSmE ~a1 OIRRIZE A

[10]

Why aryl halide undergoes electrophilic substitution reaction rather

(b)

than nucleophilic substitution reaction ? : 1
9 (e [ FeRRRRR sz R EoRaR Tmg e
eifozea e myEm e

23. (a) Identify A and B. L 2
A 9% B-5 BoAle |
| ~OH

NH,
NaNO, / HCI '
> A -~ > B
O-5iC 74
(b) Write only the chemical reactions of the following : (any one) i
refRed Q@ @9 IEEe [ &2 ¢ (Reeie «96r)
(i) Carbylamine reaction
¢ %(ﬁﬂﬁ'—‘{ ﬁ <l
(i) Hoffmann bromamide reaction
LH RS [iEEE

24, (1) Give an example of biodegradable polymer. ‘ 1
GRERRECEN] I <R Tueed |
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(b)) Match the following correctly : )
AREIRSER0 YaE Al 8
Polymer (=) Monomer (SIS

a. Natural Rubber i 1, 3 Butadiene (1, 3 Jowifde) +
(aipfes S99) Styrene (BI2{77)

b. Neoprene ii. 1,3 Butadiene (1, 3 iﬁ@ﬁaw
(Rerfem) acrylonitrile (a@%’w@ﬁ{a)

¢. Buna-N (FI-N) iii, Chloroprene (F'% &)

d. Buna-S (31-S) iv. Isoprene (SNi2% &)

25. (a) Write the chemical reactions for following transformations : (any two)

32T CHEM

it ARASAAR T R TR R i 2 (R gy

(1)

(it)

(iii)

1+1=2

Benzyl chloride to benzyl alcohol

@EiiEe] FAIRT P (TERE T 2

Methyl magnesium bromide to 2-methyl-propan-2-ol
fRi2iize CrERAN &R 2[l 2-FRe-ef #i-2-9a
Acetophenone from phenol I

el RURen

[12]

(h) Arrange the following in increasing order of acidity : ol

TrERe @EEe SIETeR U sase ACEEl 8

il o
: OH |
0

: CH,

‘ NO
CH, :

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

proteins ? 1

R aEAE 2B crPeRt Ao IR SR T2 A

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

WWWWWS(W7W)

(i)

(it)

32T CHEM

How are vitamins classified ? Name the vitamin deficiency of

which causes scurvy. Byl

KR @EE T fFowm 6 = & fonifirm reke I F©
IsifRe Gl [,

What is glycogen ? How is it different from starch? 2

JiiE e Ry BESHS B GO 9
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27. (a)

(b)

32T CHEM

(iii) Name the protein which is presént in hair. What type of protein
is this ? : )

. pieTe A @B 194 S 1 R RO i e

Draw the structure of any one of the following : . il

weTS GERS. Rl GBI 515N S T
(i) Chlorous acid
F90 oo
(i) Sg
Answer the following questions : (any two)

ool eiERe el Tl ¢ (R 7o)

(i) Are the bond lengths of all five P — Cflbonds in PCl5 molecule
equal? Justify your answer. 5

PCls CTI5ICHE (SNTHE ~ABIeT P — Clamﬁﬁmwmp CoR
Geaq AT e |

@ii) Explain why HNO, behaves both as oxidizing as well as reducin
agent. i

HNO, @ 53 siad O Reis e Qb 45 (EESIEN ?m'«’?ﬂ 4|

(iii) When HCI reacts with finely powdered iron, it forms ferro
chloride, and not ferric chloride. Explain, why ? i

2
fiifz @fb wiiz=elq s1ote HCI @ fie e Wﬁwﬁﬁﬂ@]
RS A3 72w e Y

[14]

28. Complete the following reactions : ;

xRe [eaEs ﬂ“ﬁ‘fﬁ“ﬂ 8

(i)

(i)

(iii)

(iv)

(v)

32T CHEM

L]
~

O 3

Conc. KOH

7

Hg2++ HQSO4 &

CH3——C——,:— C—H

CO, HCI
cuCl.

CH3 2 CH — CH o CHQCOOCzHS

17 [AQ[NHslzr Ve R

i. DIBAL - H
ii. Hy0

i1 <5=0



