Total number of pages —16

32T CHEM

2022

CHEMISTRY
(Theory) -

_ Full Marks : 70
Pass Marks 2021

Time : Three hours

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

General Instructions :

(i)
(if)
(iii)
(iv)
()
(vi)

(vii)

All questions are compulsory. -
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. 1x8 = 8

Question numbers 9 to 16 consist of ten short answer :

type questions and carry 2 marks each. 2x10 = 20

Qll@Sin]I 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 ‘a’ is the edge
length of its unit cell, ‘7” is the radius of the sphere, what is the relationship
between 7" and ‘a” ? : ‘ 1
a5l 49 LS T EI0RS e 27 | M I (@FR—OR wfotnd o’ =
Wi COIETFOR 2= I 7 R, (908 0 TF 7 S A [ 712

Arrange the foll_owihg compounds in the increasing order of their boiling

points : ‘ : 1
OO SRS (G520 SoslkE SR SEENs AT 8

CH; — CHO, CH; — CH> — OH, CH; — CH;—CH,

Write down the formula of Tetraamineaquachloridocobalt(ITI) chioride.
(OO IgRIZ I e 176 (1) & 912%a 915 FeFe &7 |

Write the [UPAC name of the following compound : 1

were Al @GR JTUPAC i fer4li ¢

SOH 2 CH A CE e O

What will be the impact on Ky when the molality of a solution ig doubled ?

1
€] wEq TCEED g qpitel Ky 8HTe [ ger fftqe
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Which is a stronger oxidizing agent — Bi(v) or Sb(v)? 1

Bi(v) ®I Sb ()3 [0S (G (@5 i) S & 23 2

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

MARFGNETT geme ARER pK, T W T @R @

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

o515 il G (TR - - s T

(1)  Benzoic acid -

ez afve

(i)  Propanoic acid

AATRS U

The freezing point depression constant for water is 1-86°C ™! . If 5-0g of
Na;504 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

ST BRI SR &< S 0202 1.86°C il | T 45g 21 50¢ NiaaSO,
7SS T4 27, (9% 23S 3-80°C (o s 2 | «fehll NunSO,-3 @ (S5
2% @O i e 91 |

- OR/ 9=q)

State Henry’s law. Why do gases nearly always tend to be less soluble in

liquids as the temperature is raised ? 2

(FSIR 1001 Trzrd 1 | T2l I 20 (argrdl A ST R i <o sAfRice
wIIgo w?
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10. Calculate the pH at which the potential of hydrogen electrode will be

11

0-059 V. _ 2
2g e Rgjear {o 9 0059 V e pH T I = el <1 |

OR/ @3y

The chemistry of corrosion of iron is essentially an electrochemical

phenomenon. Explain the reactions occurring during the corrosion of iron
in the atmosphere. ' 2

RSk G2 TFATCD! 3155 I RGSAPARIARS =461l | 2 e w7 o
S TS FRAE REFAIER 10 51|

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 e L

1+1=2
H, W% O, (1 3% siemiars 0 ®fEm smme A, +3B, - o0 B
et oife ol B afnez A [ 5 awm )

OR /w124y

A first order reaction has a rate constant of 0:0051 mijy-1, [¢ SR
e ) ; egin with
0-10 M concentration of the reactant, wh &l

remain in solution after 3 hours ?

2
@bl 22 @ e oo #9999 T @R 0-00517F51 | 4R i 0400

[REEERRIGRCI RGN c—\v@%ﬁﬂfﬁﬁmmwm
: [3&?&.?15
9ifepa 2
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at concentration of reactant will

12. Answer any two :

18

(1) Write the mathematical expression for the Freundlich adsorption

isotherm and draw the graph zogﬁ vs log P. 2
y .

TG S FCARER 2 FFeis! &1 S log = vs log P¥
: Yy

(Y SRkPe 41

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

SRUAR GO (FECE SHUIS A 2 70 SEaaI € A &R |

(c) Define shape-selective catalysis. Give an example. Jr1=2

- igfe T SEo R viges #71 | G SgEDS iR Guizad e |

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 ? 1+1=2
T ToGH AwSIAR! (T WAFIBG G2 (8 WSS F T2 (el G2
Jafoe ST sfFivaree RyoR g ol B2«
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14. Answer any two :

Riclea 7619 Tes Bl ¢

-4+ . ¢
(@) Ti*" compounds are colourless in aqueous solution but Tj3*

compounds are violet coloured. Explain. 2

| e Titt (JlaEE 96eH, e ey Ti®* CIAIARS 9 Q&R | <1<yt
<l | '

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

~ example. .

SISl S OIS SPIkEISIF9 G0l ite 57 b1 Swigaet |

(©  Actinoid contraction is greater than lanthanoid contraction Why ?

j : 2

(FTETIC T AfFF20 Ay @21 2

15. (i) Write the [IUPAC name of the following compound : 1
O] SR [UPAC I fe7<(l ¢
[Pt(NO>)(NH3)BrCI]

(i) How many geometrical isomers will be possible for

[ Pt(Py)(NH3) Br Cl] compound ? 1
[Pt (Py)(NH3) Br Cl] CToIBICa SISt s Festiesy TR iz o
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16.

175

OR / %<1

Write the hybridization state of central atom of the following co-ordination

complexes along with their magnetic properties. 2

TS Gioal (@9 (PR (TR 2R[AIGT A SE] S FI0e oS pEAe

@oq e o

[Cu(NH3)4]?" and (91) [Ni(CO)4]

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

drug. 2
Faaeld da S G2 afsaseormst ey @b Trizsd |

OR / 5241

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

AR AN GRFEAREN 76 B e 2 51 car Sl et FCB (o Al
Sl TSI TEiiE @ e |

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 (M) 1+2=3

5i® P T2k SR (G AT T[S o7 T 0 T2 | @B o= ol
XYJ NaCIF %159 =Ntz AW GOER (X+)F ed 100 pm 20, (S0 G
(Y-)s e el =i
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18.

OR /&<t

. What are semiconductors ? How electrical conductivity of semiconductors

vary with temperature ? Give one example of intrinsic semiconductors.

| L 1+1+1=3
SRR 2 SRR Ko ARIRI0 Taeom wiore @ sifad 27
SN SH7RRIRERT @fF Trzedl f |

In the.electrochemical cell ;
Zn [ ZnSO4 (0-1M) // CuSOy4 (0-IM)/ Cu ,

the e.m.f. of the Deniel cell is E;. When the coﬁcentration of ZuSo
to I-OM and CuSO4 changed to 0-01M, the e.m.f. of the cell ch
Establish the relation between E; and E,.

2 fie IR PR

Zn[ ZnSOy (0-1M) // CuSOy4 (0-1M) / Cu |
e.m.f. I3 E, 77 | (@A ZnS0, 3 SISt 1-OM 5 Sii=e CuSOF =lwet 0.01M 21
AW 9 2, CIEEGE em.f. TR E; G W 5| fszy
o Bl

4 changed
anges to En.
3

93 E, wiRp E, 5 Wit

OR / &2/

The molar conductance of 0-1m aqueous solyt;
ution of NH,OH i
4 15

9-54ohm " em?mol-! and at infinite dilution molar cond
Nductance is

238 ofim~cn*mol™’. Calculate the degree e
Y : of ionization

of ammonium
mperature, 3

0-lm NH;OH &tlg 499 9as sz A 9-54 o1 szmolqmn;g S
Fgere TR SAREiReN 91 = 238 ol cim2ipol-1 | G olpe) e S

, : O]
@ SR ARG BT [eanee TGN N0 siewy =54

hydroxide at the same concentration and te
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- 20.

() Define molality of a solution. ; |

@bl T_H SCETEtod kel W3 |

(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
(R @ il G Treere A CO, (R TSl O, (IRSC
it | (PAE! GIEd Ky T 99 @R 22

Decomposition of H2O> 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 0,? , ; 3

H,0, 3 Rejfesact R a2w e [femmt | H,0.9 sivel 50 RS 0-5 5 =i
0-125M 51 501 | GRS Ho0,3 alipel 0-05 M 7R, CSfoal 0,7 Seaivas 2= o

: 29|

OR / §24]

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

K

_2:803, R, _ 3
t [R]

el (@ @9S T [iF R— p 3 @ e ! (22

_2-308 long]_o |

&}

K
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21.. What happens, when — (any three) ; 1+1+1=3 | (b) ~ Why aryl ilalide undergoes electrophilic substitution reaction rather

& =0, @ — (R fefas!) ' _ , ‘ than nucleophilic substitution reaction ? 1
(@ PO , | qaizE (e [ N afogem fitml @mER 2wy e
a 40y 1s treated with dil. HNO :

2 | ) al\ORjka Ol %\]é}*ﬂi (:ﬁﬂa q?

Ff'i HNO:;Q G191\ P,Oq9 ]511«51@?1 B

(b) Cl is treated with hot and conc. NaOH | 23, (@) [dentity Zand B

oll6 NaOH J =are Cl, Rt < ' - A i B-F forfie 1
' OH
() Reaction of ammonia with excess Cl, gas
SIS AR Cl, (ol Foie 9 AR G NaNO,/HCL  , 5
_ 0_5c 7 ; OH—
(d)  Orthophosporic acid is heated
TR e Tew T4 =
22. (@) Write the chemical reactions for following transformations - (any two) (b)  Write only the chemical reactions of the following : (any one) il

T =9  fiE@ERes e @<= e /i G e (@ o)

(i) Carbylamine reaction

(i)  Benzene to Phenol o et [l
RfGea 23] st

(ii) Hoffmann bromamide reaction

(ii) Toluene to Benzyl alcohol

CLEos i s Wen e RO ok RES Ak
(iti) Benzene to Diphenyl ' 24. (a) Give an example of biodegradable polymer. | 1
@GR =11 iR SFFIEIEE TR G Tagsel
32T CHEM ' [10] [11] _ Contd.
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(b)) Match the following correctly : : 2 : (b) Arrange the following in increasing order of acidity : il

CEGIRNSEO RIS ﬂ(@?ﬂ- 2 ' ! TERe @R HHFOR UasaTe Al

LE ‘ . o ' CH, -
Polymer (I2CA1) Monomer (SSCIIa) e OH : :
a. Natural Rubber i 1,3 Butadiene (1, 3 FoGifHa) + O/ '
ot ' 0
\CH3

 (epfeT S99) Styrene (Bi2f<)

NO,

b. Neoprene | i#. 1,3 Butadiene (1, 3 SoCIfm) +
(Ferfem) _ acrylonitrile (JePIZeT IZG1251) _ :
26. (1) What type of bonding helps in stabilizing the secondary structure of
: ! ; roteins ? 1
¢. Buna-N (F9I-N) iii. Chloroprene (& f2) b
‘ ' & Qe & (PSR siim AT IR TR FE?
d. Buna-S (341-5) . Isoprene (WNizz fe)
(h) Answer the following questions : (any two)
25. (a) Write the chemical reactions for following transformations :.(auy tw.o) oo fral et Yes a2 (R 557)
eT=2 0
e fgeaEE T FEacE et B B e (e Eﬁ‘f) () How are vitamins classified ? Name the vitamin deficiency of
(i) = Benzyl chloride to benzyl alcohol ' yefnclyicalisesisCHIVY , 2
ERET R/ SIReT I (fenze €T e RIS (FECE T Rore w41 =2 & fohifime ok 1w FiS
(i) Methyl ﬁagnesium bromide to 2-methyl-propan-2-ol : @ielfEa ol TR, i o |

felEs creETEs @RS AH 2 FafEe-o AR 295

(i) What is glycogen ? How is it different from starch ? 2
*(iii) Acetophenone from phenol :

e [0 BibelE 3 (FEE YA
Sk W e AR i
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27 ()
(b)
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(iz) Name the protein which is present in hair. What type of protein
is this ? 2

pleTe 2l &’foe {4 T 11 2 GBI e 2 forre

[')raw the structure of any one of the following : 1
O SRR R GhIF 1o Skfee 4t ¢
(i) Chlorous acid

£ 9P

(i) Sg

Answer the following questions : (any two)

weTe Tl e Tes Wl ¢ (R 761

(i)  Are the bond lengths of all five P — CI bonds in PCl5 molecule

equal? Justify your answer. ;

PCls TSI (AIICH2. 25w P~ CL = <1 7 0 =y o
Tew FATE gfe Wl |

(ii) Explain why HNO, behaves both as oxidizing as we]]

as reducing
agent.

2

HNO» @%ﬂ@%@@ﬁmvmﬂm I am’cwg@m,amnwz

(iii) When HCI reacts with finely powdered iron, it for

: : ms ferrous
chloride, and not ferric chloride. Explain, why?

2

iR @fS wizses s191® HCl @ R sfie (PR ARTE Beory o

IS aize Tz 2 Tl {5
[14]

28. Complete the following reactions :

- fefERe Rieas T = ¢

(i)

(i)

(iti)

(iv)

(®

32T CHEM
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H
Conc. KOH

GL N e (e 7 SNEGR LSO,
et

CO, HCl
CuCl

CH, — CH = CH — CH,COOC,H:

(@)

+ [AQ[NH3]2]+ e

i. DIBAL - H
ii. H,0



