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(BENGALI)

2022

CHEMISTRY
(Theory)

Full Marks : 70
Pass Marks : 21

Time : Three hours

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

General Instructions : X

(1)  All questions are compulsory.

(ii))  Marks for each question are indicated against it.
(iti)  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. : 2:1O=100

(vi) - Question numbers 17 to 25 consist of nine short answer
type questions and carry 3 marks eaclt. QRO DT

(vii) Question nunibers 26 to 28 consist of three long answer
type questions and carry 5 marks each. 5%3 =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 ‘r’ and ‘a’ ? : 1

aﬁm@mmﬁﬂﬁﬁm@mﬁ@@mﬁaw'@mﬁam it
R GR (TR AT, T 7 =, OIRE ‘0 IR 7 < T T ) 72

Arrange the following compounds in the increasing order of their boiling

points : .

FITRIe ceiel "3o-% SRR SR Aele ¢

~ CH; — CHO, CH3 — CH; — OH, CH; — CH,— CHj;

Write down the formula of Tetraamineaquachloridocobalt(III) chloride.
il

(PRI IFAFIRCTIHES (111) GHRIRIea 5107 ALTS (et |

Write the TUPAC name of the following compound : . 1
fFiesre c@ifs IUPAC AN efedt 2

CH— CH ™ CH,— OH

What will be the impact on K¢ when the molality of a solution is doubled ?
1l

4o TR D 7'ad AV K1 Tom & eorn AE?
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Which is a stronger oxidiziﬁg agent — Bi(v) or Sb(v)? 1
Bi(v) €= Sh(v) 4= S (A @ *ife=ieTl SR 9 2

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

BB OeR SRR pK, 97 T e & =2

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

e @ Gl (- (2

(i) Benzoic acid

FEIERE =it
(i) Propanoic acid

dsiiNfas it

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

GrEE oIS SR &0 W 2l 1-86°C ml | A 45¢ & 5:03 Nap SO,
wSIgo 9 2, iR [B% 3-80°C-9 SRARES 27 | @2 Nap SO4~ S0
o @] W [T we |

OR/ &«

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

liquids as the temperature is raised ? 2

(et T Srar e | Treol 3% 2ret aUPISfE M O wie $ A &=
T T ?

32T CHEM (BENG) [3] Contd.



10.

il

Calculate the pH at which the potenﬁal of hydrogen electrode will be
0-059 V. ' _ 1D

2RI Ryaics Red T 0:059 V20, pH-a8 TW 9 T4 Fef 0|

OR/ =72

The chemistry of corrosion of iron is essentially an electrochemical
phenomenon. Explain the reactions occurring during the corrosion of iron
in the atmosphere. : 2

SIRRICR 2 263 FARAD 702 I OG- ARG W6e1) | 2 St =1 267
R AR AKbe [feaiate i T |

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.

15D
Hy @R O, 929 Si=Eiai ¢ [ie e a2 A, + 3B, — 2¢ [fEata o
siforam el A s7=)ef R = @ = |

3 OR /9241

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

G e woE G 6ife &ara SF g8 0-0051 /46 -1 I SiE 010 M
s Ty i wEe ok, o9 951 @ W@ihre @ =gl [Rias
QI 2 |
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12. Answer any two:

18!

QT Il 7T G Al

() Write the mathematical expression for the Freundlich adsorption

isotherm and draw the graph log X vs log P 2
: 4

-7 SR TSI Sifefes ATEAG ETAl R

log-‘7£ vs log P~49 (514 & el |
Y :

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

W@WW&%?@?@WWM!

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

oo o SHEsa e Kl @l | @b TriEe 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

ST ~Eore SieRaE AReE e FEea) Al ST W g e
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14.  Answer any two :

15;

F (ler 7io7 ©&d Tl

(a) e compounds are colourless in aqueous solution but Ti3*

compounds are violet coloured. Explain: 2
TR Titt @piel 39%m, e e T8t @melR o @ef i
<l | | '

/[

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

example. 2

GH0 TR SREE ﬁﬁ:ﬁfmq 61 N 12 G0 Srizgd wie |

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

EFET AT (A SHIETCEAC FALH6 @ | (2

(i)  Write the IUPAC name of the following compound : ; 1

fesre @eifba TUPAC s (eieall 8

[Pt (NO>)(NH3)BrCl]

(i) How many geometrical isomers will be possible for

[Pt (Py)(NHz)Br Cl] compound ? S R

[Pt(Py)(NHs)Br Cl] (i Fouf enififos Aacais @Rt e
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OR / 241

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

complexes along with their magnetic properties. 2

Frafe. S colef| e AT A ORE @R o T FReE
FERR edelE T eIl

[Cu(NH3)4]? and (&R) [Ni(CO)4]

16. What is the prime cause of depression ? Give an example of antidepressant
drug. 2
fRasela 24 iR e [aae! SANNER] e G0 Suizdd i8 |

OR / &34l
What is the function of a Tranqu'ilizer ? Give an example of a compound
which can be used both as Antiseptic and Disinfectants. , 2
AR A PESATTR SOIE D& S 2 G0 @ Taiggd ms, @ B
ST G TGIE ToICEE. T = A |

17. 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 (S P (BIfPlk 3061 T 4@ SRR o167 3 A 1l | 9 S Gl
XY -4 NaCl -2 51 ©iiez | 7 SIoRE (X+) a3 DP1E 100 prm 2, O SR
(Y-)-ag g el e |
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18.

OR / 9241

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

1+1+1=3

SRR T2 Teo w SRR %QWW%@?

TR gdeRREekE b Tuzad wie |

In the electrochemical cell ;
Zn [ ZnSOy4 (0-1M) // CuSO4 (0- 1M)/ @

the e.m.f. of the Deniel cell is E;. When the concentration of ZnSO4 changed
to 1'0M and CuSOj changed to 0-01M, the e.m.f. of the cell changes to Es.
Establish the relation between E; and Ej. - 3

G2 ofSe-AEfE (FEre

Zn | ZnSOy (01M) // CuSO, (0-1M)/ Cu ,
em.f.-dI N9 E; 2| F¥9 . ZnSO,4 ~49 Mpel 1-0M 938 CuSO, 93 siivel
0-01M 4 RS 41 27, T PRF e.m.f. T Ex-(0 RS 20| @< o3
E1€@% E, 491 T4 =% Bl Al |

OR / &84T

The molar conductance of 0-1m aqueous squti-on of NH4;OH is
9-54 ohm~'enm?mol-' and at infinite dilution molar conductance is
238 ohm~Lem®mol™!. Calculate the degree of ionization of ammonium
hydroxide at. the same concentration and temperature. 3

0-1m NH,OH Selld Uidd Gl wiifzsi@ s 9-54 ol cm?mol-* €38 SHis
GRS R G sifFiEerm = 28 238 ohm-Len?mol-! | @F2 NSl GIR TS
S A 2RyRiRres [Raes TaE i sl FEl |
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19.

20.

(1) Define molality of a solution. ' 1

G wEa G Al vie |

(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

Kii? | 2
i D Al | 993 TEen CO, TR TRAFS! 0, MWER (A
w3 | St N G IR Ky ~ad S @ =12

Decomposition of H»O» follows a first orc_ler reaction. In 50 minutes

the concentration of H202 decreases from 0-5 to 0-125M in one such

; decomposifion. When the concentration of H>O; reaches 0:05M, what is

the rate of formation of 05? SAPe 3

H,0, ~43 Faieag [t it 498 @6 ﬁfiﬁmmzoz aﬂaenrtsoﬁﬁtﬁ
0-5 ~G3 (U@ 0-125M-q | T4 Hp0,-d= 9iioel 0-05M (S (AT, ©3

0,7 LA QT PO A ?
OR / 241

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

« 2303 Iog[R]O_ 5
i [R]

e (T 29N FeE BfEa R P-G3 (R SIeis AN eRel el

2.30 [R]
g e
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21.  What happens, when — (any three) ' TEHIF1=3" (b)) Why aryl halide undergoes electrophilic substitution reaction rather

& 900, W — (@ @ o) g A than nucleophilic substitution reaction? 1
' AT 2eTs (o SRR e At 71 (iR 2T
(a) P4Oqq is treated with dil. HNO; : : : St i 9 )

E‘r‘i HNO3 g ACx P4Oq9 ia Pl FF

; | . Identify A and B. | 2
(b) Cl, is treated with hot and conc. NaOH 23. (@ y

56 NaOH <& 7% Cl, [Rfen s A GR B *iHle Il

OH
(c) Reaction of ammonia with excess Cl, gas : NH
: o8
SYICNAIR A Cly iR Siefe saw & \ Nl Oy CLS _E;
‘ ' ' RO oo )
(d)  Orthophosporic acid is heated
SRS IR Ted w4 =
22.  (a) Write the chemical reactions for following transformations : (any two) (b) Write only the chemical reactions of the following : (any one) 1

1+1=2

: &k RS R @Rl ¢ (@ e G i
Fitste =S ef ST a1 oey AR REeR e 5 (7 et 7f3) RiRISS(Er Sy oS R e ER (T 1)

(i) Carbylamine reaction

¢ aéi] W e

(i) Benzene to Phenol

(@G (AT e

(ii)  Toluene to Benzyl alcohol (i) Hoffmann bromamide reaction

Tejes (AT QSIS SHlEThige] : T @RS [

“aw ‘ f.' )

(i) Benzene to Diphenyl 24. (a) Give an example of biodegradable polymer. :
(e (AC OiRfRrIEe (S-SR R G0 SueRd mie |
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(b) Match the following correctly :

FroreslE smsiE Jsls ¢

Polymer (I2CA)

Monomer (GSCIN)

a. Natural Rubber i

(eigfos @)

1, 3 Butadiene (1, 3 JGIGIRA) +
Styrene (Bizfaa)

b. Neoprene : ii. 1,3 Butadiene (1, 3 JoIGIfEA) +
(Frefem) acrylonitrile (STIERIZCETIZEIeT)

¢. Buna-N (39-N) iii. Chloroprene (i)

d. Buna-S (3=1-S) iv. Isoprene (S2CAIE)

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

G el | O e o Ml e F | S o o s P 1 e S ) e e I |

(& e qf5)
(i)  Benzyl chloride to benzyl

alcohol

@GI2E GFIRRT (A @ee e

(i) Methyl magnesium bromide to 2-methyl-propan-2-ol

fSelfEe SHeERTE @RS 2 2-FeiEE-@izia-2-¢

(iii) acetophenone from phenol

e (A SIEIE
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()

R@LT
: OH _
' o)

Arrange the following in increasing order of acidity :

TrEie ceelke SifEeer S s 3

CH3

NO,
CH, -

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

proteins ? 1

I TR (AT CIPYR o1oa fF S0 AT T ?

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

e exelE Yer e ¢ (@ @ 5i5)

.(i) How are vitamins classified ? Name the vitamin deficiency of
which causes scurvy. - - 2
ferifier cfifeem FeiE T @2 @i ke TeiE™ T
=S @9 @A @3, N @R |

(i) What is glycogen ? How is it different from starch ? 2
BT F12 3Bl (AT @S FoR 722
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(11i) Name the protein which is present in hair. What type of protein 28. Complete the following reactions : ; 1x5=5

is this ? ' 2
; . : frEe [Rieaef g0 =@ ¢
B ey T @ifoaa A @l | o @ @ fm e e %) W-

v - l s O .
27. (a)  Draw the structure of any one of the following : 1 |
- e @ @ @@ sion w8 - - i :
] : (i) - onc. KOH R
. (i) Chlorous acid : e 7

(SR SIS : | y

Goiss ! ) (e e (G (Gl oy e AT L B

(b) Answer the following questions : (any two) : i
; N (ii) ST e

e amelem Tea wie ¢ (@ e 77) | CuCl

(i)  Are the bond lengths of all five P 5 CI bonds in PCl5 molecule : (iv) CH, ICH — GH~ CHCOOC, ; g}i;quH |
equal? Justify your answer. , 2 . e :
PCls TSI 7154sf #if6f6 P — Cl-9= Ia=1-0n 101 =3 S612 come o
TEFTE AACE IS WS |

- +

(ii) Explain why HNO, behaves both as oxidizing as well as reducing (©) * [Ag [VH, ], ] ———
agent. : ' ' 2 ‘

HNO, (3 S5 @33 [T smidf qioa2 s (i, i e |

(iii) When HCI reacts with finely powdered iron, it forms ferrous
chloride, and not ferric chloride. Explain, why ? 2

filfe ol oimEE i HCl Riera S50 Gl (@RS ool 23,
T @RET 79 & O @iy FE1
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