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28T CHEM
(BENGALI)

2018

CHEMISTRY
(Theory)

Full Marks : 70
Pass Marks : 2\1

Time : Three hours

The figures in the margin indicate full marks

for the questions.

General Instructions :

(i)
(i1)
(iii)
(iv)
(v)
(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.

Question numbers 9 to 18 consist of ten short answer
type questions and carry 2 marks each.

Question numbers 19 to 27 consist of nine short answer
type questions and carry 3 marks each.

Question numbers 28 to 30 consist of three long answer
type questions and carry 5 marks each.

1x8 = 8
2x10 = 20
3x9 =27
5x3 =15
Total = 70
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State whether true or false : 1

In Schottky defect, in order to maintain electroneutrality, the number of

missing cations and anions are equal.

o ) ST O IFE 2
O (Schottky) @HbTS AFTIN 2SR Ty Sipeife <SIBRA © SHREER FR4
ST |

Give the definition of solubility of a substance. 1

a1 (s B 30 e e e v

Why is N less reactive at room temperature ? 1

Y TSR N, -G Ffrael o @ 2

Give the structural formula of 2-Methylpropan-2-ol. 1

-3 2tAq-2-0l-GF o7 e @l |

Arrange the following compounds in increasing order of their boiling
points : 1
CH3CHO, CH3CH,0OH, CH;-0—-CH5, CH3CH,CHs.

FeRre @heEis ouE e SRl SEEE S ¢
CH,CHO, CH5CH,0OH, CH;-0-CH;, CH3CH,CH;.

Arrange the following compounds in the increasing order of their basic
strength in aqueous solution : 1

NHj, C,HsNH,, (C,Hs),NH, (C,Hs ), H

e (THISTEE T " o FiRFI SHel SHART SEae ete ¢
NHj, C,HsNH,, (CyHs ), NH, (C,Hs ), H

[2]

10.

12,
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What are essential amino acids ? il

SRRy SpiEE Snifie et F 2

What is Chemotherapy ? il
AR F 2

Show that total vapour pressure over the solution of two liquids 1 and 2
at a particular temperature varies linearly with the mole fraction of a

component. 1

@me @, (@ O e Treem ufb ©F@ 1 ¢ 2 @3 O Baew ot (i
A Blof TEeiiod 6 SAKTR (IIET S2ARTR 05 TigsiifeTeid siFae = |

1-8g of glucose (CgH120g) is dissolved in 100g of water in a beaker. At
what temperature will water in the solution boil at 1-:013 bar ? Given

boiling point of pure water at 1:013 bar is 373 15K and K, for water is
0-052 K kgniol-1. 2

(s RPICR 100 =T 1-8g AL (C6H1206) T2 11 247 | 1-013 bar bisf A
A TE Pl Taeel FoE? (ST TR 1-013 bar-9 Rum e ToEkE
373 15K '@ &g &) K, (3 9 0052 K kgmiol 1.

Starting from the integrated rate law of a zeroth order reaction, R - P,

show that half life time of the reaction is directly proportional to the initial
molar concentration of the reactant. 2

G0 4 TR [EFW, R P, (9, Sk 99 79 (A 8F 3@ oS @,
Rieaia SSee R 9t clisR siveR Fgaiifes |

Answer any two of the following : 1%2=2

(i)

(i) Why are powdered substances more effective adsorbents than their

Why does physisorption decrease with increase of temperature ?

crystalline forms ?
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15

14.

15.

(iir) Give the decreasing order of flocculating power of the following ions

in the coagulation of a negative sol.
Na® \Ba"r, APt
Wy e @A gfpg Ted @Al
(i) TSl Jad A A (SIS TR @ g = 2
(ii) “T0F el (APS TRGINED 0Ol S92 & ST AS[EET 2

(iii) A GG sol (O RIS STFTHIT Sfwses Fereld g b
1| ;

Nab WEree s AlSE

Mention fwo industrial applications of colloids. 2
TG 7/b Sl SR S =i |
(1) Give the structural formula of H;PO,. 1

H;PO,-GR 5157 AIFS (Al |

(i) How do you account for the reducing behaviour of H3P0O, on the .

basis for its structure ? 1
H,PO,-GR 1ot fefare «a fewe & eia i w2 ¢

Identilfy the major product in the following reactions :

(1‘) CHsCH =CH2 +HI—)CH3CH2CH21+CH3CHICH3
Cl

Cl Cl

i Anhyd.EeCl Cl
e s@r@
Cl

Feare RiTaieEice 330 [iEaee smeft e Fa@i
(i) CHRCH=CH,+HI—CH3CH,CH,I+CH;CHICH,

Cl

Cl Cl
i Anhyd. FeCl ci
(ii) L eib 3, +
Cl

28T CHEM (BENG) [4]

16. Write mechanism of the following reaction : (any one)

- 17,

(i) CH;Cl+OH — CH3OH+CI~

cl
|
() CHs—-CH,—CH-CH3+OH™ — CH3—CH =CH ~ CH, +ClL -

fiea Rifgraie sy @R oile 2 (@ e 95)

(i) CH3Cl+OH — CH3OH+CI™

Cl
|
(i) CHy—CHy—CH-CH3+OH™ — CH;~CH =CH —CHj +Cl™

Identify the products A and B in the following reactions : Is+1=2

_ CH
0 @/ IR <7 A———-—>§I72§K B

(i) HCHO —Ci=SEE A s
Reare RiFmetas R »mid A ¢ B mie 7@ ¢

; CH
0 ©F M cum, 4 0,
373K

(i) HCHO C"”CZ-‘KOH s A+B

28T CHEM (BENG) (5] Contd.



18.

19!

Answer any one of the following : 2

(1)

What are antagonist and agonist drugs ?

(i1) Give one example each of bactericidal and bacteriostatic

antibiotics.

N3 o7 @ e 95T Ted S ¢

(i)

Afo @bleTs € eBEE STMTE FI 2

(i) Bactericidal @ Bacteriostatic ST /6 T@ Trizad wie |

Answer either (1) or (b) :

(a) T2 (b)-EFF Ted @l ¢

(a)

(b)

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

ARG B ? SRR Ryge-siRaiRe Tl [ Rrerg
JIfafow z e safte wd-fFaEn 3t THizad e |

intrinsic semiconductor.

OR/ 1241

What are paramagnetism and ferromagnetism ? What type of
substances would make better permanent magnets — ferromagnetic
2+1=3

SEpEFIT! 8 (FEFETC! S 2 (@ @R i TFT W pEe 4
TS A — (FEPITIR 7l (FRpFew *mid 2

or ferrimagnetic ?

28T CHEM (BENG) [6]

20. (i) The rate constant for a chemical reaction at a given temperature is
2:3x10~° Lmol ‘s~'. What is the order of the reaction ? 1
5 T Taeein AR G Ridm o7 a5 =
2-3x107% L mol ~lg-1 Rfraia @ I 2

(ii) Show that in a 1st order reaction, time required for completion of
99:9% is 10 times of half life time of the reaction. 2
Rlle (@ oY TR G0 RiEmE 99.9% T o emeam T
Rfrailba wf&ia FiE™ 10 @4 ZJ|

21. (a)) Name one important ore of aluminium. Give its chemical
composition. 1
SORFACR G0 LS SIFREE T @10 | 97 PR F5 e |

(b) Give the Mond Process for refining of nickel. 2
et e o) Mond &1 (e |

- OR/ g4
How copper is extracted from low grade ore ?
TR Tl @ F9R e Re <0 o @

22. (@) What is the basic difference between a double salt and a
co-ordination complex ? 1
(FoeRe @ A AP TR G 2y o

28T CHEM (BENG) [7] Contd.




() Give chemical tests to show that [CO(NH3)5 &l ]504 and OR/ &A1

[Co (NH, )5 50, ]Cl gt ol T, 1 () (i) Complete the following reactfon — 1
@—O—CH3 Br_z m. > a2
_ ethanoic acid
Co(NH;)-CI |SO 8 |ColNH
[CovHa)s Cl]s0, @ [Co(NH3); 50, Jcl & s sl < ficaie Rl T4l S —
CRITAR &) AR = SE Sl | @.O_CH Bram )
3 " ethanoic acid b
() Mention one analytical application of co-ordination compound. 1 (i) Explain why alkoxy group (-OR) is ortho, para directing and
activates the aromatic ring towards electrophilic substitution.
TER] FFE TR 990 QRS IRYET S F@! | ¢ ® 7 ; )

alkoxy ¢ (-OR) ortho, #Uisll R 8 aromatic SEE

23.  Answer either (a) or (b) FENEN fSTATR T AT T @ R I 2

(a) S3T (b) R B (A | ;
) 24. Write Chemical reactions to affect the following transformations : (any
(@) (i) Give a method of preparation of 3° alcohol. 1 three) 1x3=3
] -1-ol to butanoi id.
30 SECHIRER G AES A6 @Rl | , (i) Butan-1-ol to butanoic aci
. (i) Cyclohexene to hexane-1, 6 -dioic acid.
(ii) Give the mechanism of the reaction. 5 i (iii) Butanal to butanoic acid
o (IJH . ® (iv) Ethanoic acid to ethanoic anhydride.
CH3CH=CHj +H,0 = CH3-CH-CH; S5a AARREatEl TR TEce aeERe Riteam Riel @l ¢ (e
foa)
Fare RiTats Tk e
() Toma-1-SEe [esmie Suitie |
OH
(i) ARFERAGE @IF-1, 6- TSRS WIFE |

HT |
CHSCH=CH2+HQO —'—'\‘.‘__. CH3 —CH—CH3
(iii) RCBIFeT [UbHEE SO |

28T CHEM (BENG) [8]
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(iv) AR e RAES sragEyiEm |

25. (a) Give a chemical test for primary amines. il
AZAIT SR G0 AT AT el |
(b) What happens when aniline reacts with bromine water at room
temperature ? i
At Saeer siffem, @ Sem wor Rigm s @ 5@ 2
(c) Write the diazotisation reaction of aniline. 1
iR S Rt @
26. (a) A carbohydrate (CjoHy,0);) is boiled with dil. HySO, in alcoholic
solution to form two hexoses with the same chemical formula.
Identify the carbohydrate and the two hexoses. Give necessary
chemical equations. 2
G35 TG (CyoH00; ;) SUEIREE @atd o9 H,ySO0, €= Sies
CFIDICT G358 AT ICFY@ b (S 915 27 | P0G 8 @3S
Wb *qie FE! | LS AR TN WA |
(b) What is denaturation of protein ? 1
Eibew Tgfosad Ft 2
28T CHEM (BENG) [10]

27, ar
®)
(c)
28. (a)
()
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Give one example of homopolymer and one example of co-polymer.
1

G5 TR 8 b TR SR WG |

Mention the structural difference between thermoplastic polymer
and thermosetting polymer. 1
Sloi2liER qe@ET € SIPEIAR IR 109 iy T @l

Give one use of high density polythene (HDP). 1
TwEy e (HDP) G0 I8 SEs Sl |

Define standard electrode potential. 1
AN (Y R FResl 76 |

The measured emf of the cell —
Pt(s)| Hy(g, 1bar )| H* (ag,1M)||Cu** (ag,1M) |Cu(s) is 0-34V.

What is the standard electrode potential of the half cell

corresponding to the reaction ?
Cu 2*(ag, 1M )+2e~ — Cu(s)
Pt(s)| Ha(g, 1bar )| H" (ag,1M)||Cu** (ag,1M) |Cu(s) 1

@fta siasisl Ry IR 9 0-34V |
e RiapTE Sd@Ehy o LEEs el F o3 2

Cu **(ag, 1M)+2e~ —Cu(s)

[11] Contd.



(©) Represent the cell in which the following reaction takes place. (vi) What are interhalogen compounds ?

Mg (s)+2 Ag* (001 M)— Mg >* (0130 M)+2Ag(s) (vii) Why the noble gases have very low boiling points ?
- Write the Nernst equation and calculate the emf of the cell at 298K.

Given E;_,H =317V. I61+1=3 A @ @ e Bed e ¢
fFiesre [iFarTn gem @R Togen @i
(i) NO, ﬁamﬁﬂ@?{‘ﬂﬁ P — I i |
Mg (s)+2 Ag*(0:01M)— Mg (0130 M)+ 2Ag(s)
. Taee H,O OFe1 € HoS i &= 2
(1AM & Nernst-a FTaell 50l 8 298K (® @faf5a emf sitel < | o © (m), AT CEORRR
WeT SR E,,; = 317V | (iii) ~DBIFER @IEE WERE TR SRS A Telfs S F1 90 2
. o (iv) SF@Em F 2
What is battery ? Give one example each of primary battery and
secondary battery. ; (v) R eglg -1 i o) @i, € o i +1, +3, +5 8
I F 2 TR DO ¢ et e 2oy vl wm Tz ws | WEERRR SRR R Ui ]
. (0i) SNEFIEIE el T 2
29. Answer any five of the following : 1x5=5 .
i) Sl ST EeAIE TN (A 2
(i) Explain why NO, dimerises. L (vii)
(i) Why is H,0 a liquid and H,S a gas at normal temperature ? @ ®
30. Answer either (a) or (b) :
(iii) What happens when potassium chlorate is heated with manganese (a) ©IRAY (b) (T TS WIS ¢
dioxide ?
(iv) What is Oleum ? (@ (i) Give the general electronic configuration of d-block elements.

1l
(v) Fluorine exhibits only -1 oxidation state, whereas other halogens

also exhibit +1, +3, +5 and +7 oxidation states. Explain.

J-oiSE CTeTefm MR Tegg [ et |

28T CHEM (BENG 12
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- (i) What are interstitial compounds ?
(ii) Silver atom has completely filled d-orbitals (4d'0) in its ground

state. Yet, it is considered as transition element. Why ? 1 SEde] @ealE o2

oz SHEE Trerer msig d-wmioe 7o (4410) 23 A | s2lifs

G AP GTiE 96 | G 2 (iv) Gie two uses of potassium permanganate.
& ¢

(iii) (gt ion is not stable in aqueous solution. Explain. 2

T T@e Cu' SR AfEE T i <

(iv) Actinoid contraction is greater from element to element than

lanthanoid contraction. Why ? 1

Gleicem lanthanoid FGEBT (AGE Actinoid JRCHBA &L Y|

@ 2
OR/ 921
() (i) Which of the first row transition metal exhibit +7 oxidation |
state ? : 1 i
oS (R TR 49 PAEE +7 Tl SR O A 2 ® ® i

(i) How would you account for irregular variation of 1st ang
ond ionisation enthalpies in the 1st series of transition

elements ? 1

oy (i e AR A9 ¢ RORl SIRARRY Gty
gfafoeiE “FfTe =1 & ¢

EM (BENG 15
28T CHEM (BENG) [14] 28T CHEM (BENG) [15]



