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29T CHEM

2019

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.

(ii) .. 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. o 1%8 =8
(v)"  Question numbers 9 to 18 consist of ten short answer
type questions and carry 2 marks each. - ; 2x10 =120
(vi) © Question nunibers 19 to 27 consist of nine short answer
‘type questions and- carry 3 marks each. . 3x9 =27
(vii) Question numbers 28 to 30 consist of three long answer . |
" type questzons and carry 5 marks each. iy TD%3 = 18

Total = 70
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Define conductivity of an electrolytic solution. How does it vary with decrease
in concentration and why ? :

<51 Ry sy we= +iRaZor sk f | sipe! T a1 B (e o B
ffRfe =

12. Calculate e.m.f. of the following cell at 298 K : 2
woTe Al (PR e.m.f. I TN 298 K'S [efa 71 -
2Cr () +3Fe®* (0.1M) — 2Cr™** (0.01M ) + 3Fe (s)

Given : (3l 9IitR)
E (CT3T/CT)= —'0.74V 86

Ef o ) == 044V |
Or/T2qY

What type of a battery is the lead stor'aO*e battery? Write the anode and the

cathode reactions and the overall reachon occurring in a lead storage battery.
Ya+1Y2=2

1S BEE ([oN1 [ PR @OIR 2 m@%tﬂ@@ﬁéﬁ—ﬂ\‘aﬁ— (T 4T HE
ey R s 7o [feFes &

13. For areaction A +B — P, the rate is given by — ‘ - 1Ye+Y5=2
Rate = [A][B]2 | '
" (i) How istherate of reaction affected if the con;:entration of Bis doubled ?

(ii)) What is the overall order of reaction if A is present in large excess ?
A+ B —— P, Rieraices 3R al wing

= [A][B]?
(i) wﬁgamﬁz@qmﬁﬁm@mmmﬁﬁﬁﬁ?
(i) M AT Sl Tz0 @z 7@ corm RiFmR o ox T = 2
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For a reaction: 2NH3(g) —' 5 N> (g) + 3H3(g) C 1¥1~2
Rate =k ; ‘

(i)  Write the order and molecularity of this reaction.

(ii)  Write the unit of k.

% RfGFCoE e : 2NH3 (g) Py Na(g) + 3Ha (g)
T =k ‘

() Rieacsr T o S 5

(i) k93 ol

14. What are alloys ? Name the metals used for the formation of bronze. -
1+1=

T 4 fF 2 qGT SIS IRTS YIQCRRLIF AN &7 |

15. 7,2* salts are colourless while ¢3,>* salts aré coloured. Give reason.

7,2+ FROIR TR TNECS Cy>* FRPTR T8I | et wesfit |
Or/|q1
Calculate the number of unpaired electrons in Cr3* and V3* ions.

Cr s V3 o 2t S BEEAS AN Sl T

16. How will you convert the following (any two) ? Give chemical equations
only.. ST E , : 1+1=2

o1 AT AR ~{fReS R (R 757 2 et T STReel o

- (i) Ethane to bromoethene

BN o[ 3 AN
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(ii) Benzene to biphenyl

@G o ABRriza

(iii) Aniline to chlorobenzene

GfAfETR o[ TR

17.  Give reasons: ) 2

TR wefia

(@) n-Butyl bromide has higher boiling point than f-Butyl bromide.
n-Ri8Hi3a 312w Twaia -RT5IZE 178 Toairers @R |

(b) Racemic mixture is optically inactive.
@oNT Y S e [iga |
. Or/g3

What are ambident nucleophiles ? Give two examples of it.

af¥res feferea i » 2R 757 Snrad fri

18. Answer the followin-g questions :(any one)

©od SETPL0R Ol Al (Rriar «br) |

(i) Give reason for the higher boiling point of ethanol in comparison to
methoxymethane. - | : 2

e Swaied AR vemre [ @k e vl |

(i)  Aniline does not undergo Friedel-Crafts reaction. Why ? | 2

«fffers frres-zres Rl 9Or @RI e
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19. (@) A compound forms hexagonal close packed (hcp) structure. What is
the total number of voids in 0.5 miwol of it ? How many of these are
tetrahedral voids ? 2
GB1 (T2 TS 14 g FAFETS (hep) 5161 3% T |1 9% G5B 0.5 110l S
ICS BRI 9g Wtz 2 2N 01 g &ﬂfﬂ?}ﬁ ?

(b) Whatis the formula of a compound in which the element Y forms cubic -
closed packed (ccp) lattice and atoms of X occupy 1/3™ of tetrahedral
voids ? 1
PRI @B (1S Y W= 17 g HFRTS (cop) 91071 7% T &I X
TR GRLTR T TG O9F o (1/3) HFPR I | (A9 LTS [ef
91
Or/E4r.
Calculate the packing efficiency of a simple cubic lattice. 3
01 A TGRS BRI G Ree w! st |
20. (1) What will be the effect of temperature on rate constant ? ' 1
R oS 4779 eviTs TeoR doR (TG 23?2
| (b) A first order reaction has a rate constant of 1072s™! . How much time
will be taken for 20g of the reactant to be reduced to 5g ?
2
Bt 2t T R AR 827 TR 1072 1 R e ffewers A
20gavﬁ1 5¢ €T 2191 23ea i 1w =feia 2
21. What are the differences between physisorption and chemisorption ? Give -
reason Why a finely divided substance is more effective as an adsorbent.
2+1=3
@%Wﬁmmﬁ?ﬁwﬁmﬂ% sfi<fa & o 2 @fﬁzﬁeﬁw st
. SRR A foiet QR IR 2
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What is an adsorption isotherm ? In reference to Freundlich adsorption
isotherm write the expression for absorption of gases on solids in the form

of an equation. ' 1+2=3 |

ST 2% A FIF @I 2 csz%a%wﬁz*n‘scf IR AN TR G (5T SRR
iSO AT Zoitst T |

22. Explain role of the following in the processes mentioned :
1Y2+1%=3

(i) Depressant in froth floatation process

(i) Limestone in the metallurgy of iron.

T IR AR SRS SoTS Ml TR SRR 11 541 -
0) & ev{@mﬁ%ﬁﬁaﬁw i |
(i) ZFR Aol gt |
Or/&9<1
Write short notes on : . _ T B 11/2+11/2=3
(i) Zone refining
(if ) Froth floatation process .
53 (OI< forall ¢
() o'« Rz

(i) (PN SHAEH AR
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23.  Answer the following :

(1) Noble gases have very low boiling points. Why ? 1

AFIG (TR ST Sofs o | =57 2

() Copper does not dissolve in HCI while it does dissolve in HNO;.
Explain. ' s 2

T4l HCl'© BaIe® 728 58 HNO;S Targ® 28 | [ T4 |

24. Explain the following with an example : o 1%k 16=3

BRI et WA i 4

(i) Kolbe’s reaction.

g1 R[Rie |

(ii) Reimer-Tiemann reaction.

- e |
Or/g4t

(i) A Grignard reagent reacts with methanal to form

CH3~CH ~CH, -OH

Identify the Grignard feagen_’c. ' | 1
1 fAsimnes Revress franer s1sre Rigmi ¥R CH, —CH -CH, -OH
B | RAIE R Bre ot | 3
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(1) Name the reaction : » &

ﬁmmm%m

HO |
@ CHClI3 +nq NaOH ©/ |

(iif) Write IUPAC names of the following ether. 1

©eTs Il 3AFF IUPAC N1 {4 |
HsC  CHs;

OC,H;

25. What happens when — : 1+]1+1=3

& we, e —
()  Cyclohexanecarbaldehyde reacts with PiiMgBr and then H30".
BIRF CRHTIIANCRILAS TS PhMgBr OIF HyO* (& T w1

(i) Carbonyl compound is treated with zinc - amalgam and concentrated
hydrochloric acid.

aﬂéﬁacﬁﬁ%@awmmwmmma%wﬁ%mW%
%q ?

(iii) Write the major and minor product of ’Brommatlon of anisole in
ethanoic acid medium’.

AT GfoT e iR 3 i [Ridrs Sesiw mgmwcﬂﬂq
fiferarets Ml F2H! B | »
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. 9
An organic compound with the molecular formula CoH1¢O forms 2, 4-DNP
derivative, reduces Tollens’ reagent and undergoes Cannizzaro reaction. On
vigorous oxidation, it gives 1, 2-benzenedicarboxylic acid. Identify the
compound. - 3

CoH100 ST 799 @61 {5/ WY@ 2, 4-DNP (SRrefte 2194 31, R 5[
Rarets Reulffe a@ wiw @R’ ﬁ&mmﬂn—?@wwﬁ—wwi
1, 2-@EEGiFHEES oy e | (Jerst Fefa i |

26. ldentify the product of the following reactions : (any two) 11/z+11/z;3
 weTe frat R Ritrarars smid@R bare 1« (R gor)

(@@ CH;-C =0 S
(':H (ii) KOH / Glycol, 4 -
3 :
(5) C,Hs-CO—-CH,—NOH/, |
o -
e 2 }l: +conc. KOH —» ?
S

CH,

Vd

w27 Give one chemical test to dlStlngUISh between the followmg pairs - of
compounds : ‘ - 1Y2+1%2=3

(i) Methylamine and dimethylamine

(ii) Aniline and benzylamine
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were fral (s RReras sitefy Wmﬂﬁwﬁ@ﬁ%m%m :
() faEEenE o sz
(i) R % EREizEaiE
Or/11
Account for the following : |
(i) Ethylamine is soluble in water whereas aniline ié not.

(i) Methylamine in water reacts with ferric chloride to precipitate hydrated
ferric oxide. '

oo MR I ARG -
(i) TN AN whIee W e e ifem w1

(i) vnﬁﬁ—fiﬁrﬁﬁaﬂfq‘m Wﬁ@‘aﬁwtﬂrﬁfiﬁmﬁw Wﬁ?ﬁ@‘?ﬂﬁw
q3TFo (|

28. Answer the following questions :
SoTS AR Ty frat

(a) In which classes, the polymers are classified on the basis of molecular
forces ? ' 2

IR IR TS (HTRSIT 1 IANER (G FHFET! (Tro #4eF 2

(b) - Sleeping pills are recommended to patient sufferirig from sleeplessness

but it is not advisable to take them without consulting the doctor. Justify.
¢ 3

TR Raigmere of 4 @6E Gi+E o=t IS azew s/ o, [
TG I ST AT & T TS .| I .
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(c) " What are tranquilizers ? Give an example. ) 1

cﬁaﬁaﬁéﬁma@aﬁﬁs ? Bl Snizgd |

(d) Name one chemical responsible for the antiseptic property of Dettol.
1

CWWQWW/MGQWW b1 = fEar

29. Answer the following :
KCIE AW O 4

(@) What happens when sulphur dioxide gas is passed through

-acidified potassium permanganate solution ? Write equation. . 1
e Ffrs »fGifRa ARSIAED &= caf? Qe TR TR (71 A
o =3 ¢ Rferais o
(b) - Draw the structure of the following molecule and mention its shape :
' 2
X3F4
| weTe Al BT ﬂéﬂsﬁm\owﬁs\mwﬁ T 41 ¢
T XeFy , s
() Complete the following reactions : (any two) : ' 2

o R ol a1 « (Rizaea 7o1)
Gy PCly+H0 —? |

(ii) = XeFg+ H,O —— ?

(i)' Py + 805Cly - — ?
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(n) | HjS acts only as reducing agent while SO, acts as an oxidizing as well
as reducing agent. Why ? ‘ 2

H,S & mﬁmmﬁ&mmwwzmwwﬁ@w
Toren & I, 51 2 My *

|

(b) Describe the manufacture of ammonia by Haber’s process. thh
- favourable conditions. 3

(AR ~or G R BAVH Sjet 5SS 0o 11 31 |

30. Answer the following questions :

O 2PTART 8T B :
(@) Specity the oxidation numbers of the metals in the following
coordination entities : - . Yox4=2
weTe Rl FAE (TR (ofRers Tied e Fofy 4 « |
(i) [Co(H,0)(CN)(en),]** | _ |
(ii) [CoBr, (en), ]
(iif) [PtCl,]*" | | ST

29T CHEM 7 [14]
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~(b) What are carbohydrates ? Give the general formula of carbohydrates.
Why polysaccharides are called non-sugars ? 3

TGO ER B 2 FWAGHERT AR AT o1l | AR @RE
7 SH-*Ea @ ™ 2 4 '

- 29T CHEM [15]



