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CHEMISTRY
(Theory)

Full Marks : 70

Pass Marks : 21

Time : Three hours

General Instructions :

(1)
(11)
(iii)

(iv)

(v)

(vi)

All questions are compulsory.
Marks for each question are indicated against it.

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 38 marks each.

Question numbers 28 to 30 consist of three long answer type questions
and carry 5 marks each. :
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1. Name one substance other than hydrogen that can be used for constructing

fuel cells. 1

WWWW?@WWW ﬁﬁ&lﬁmqﬁﬂmﬁ?ﬂ[

5. The curve showing the variation of adsorption with pressure at constant

temperature is called . (Fill in the blank) 1

fie TReore BIPE S0 SRR ARTES (ed @ et = |
(=T 312 9794 )

3. What are ores ? Name one sulphide ore. 1
R 52 95! QTR SRR A 14|
4. Mention the basicity of HzPOs. 1
Hy PO, ¥ 59 SR 341 |
5. Define enantiomers. 1
BmifreriEs kel
Il

6. Write the structural formula of propane-1, 2, 3-triol.

oProf-1, 2, 3-GIRUE 5109 AT 7 |
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7. - Arrange the following in increasing order of PpKa values :

CH3COOH, CICH,COCH, CL,CHCOOH, ClL,CCOOH.

1
CRIGERT pKa T8 Tarae el 2
CH,COOH, CICH,COOH, CL,CHCOOH, Cl,CCOOH.
8. Name two carbohydrates which act as bio-fuels. Vod o=

(-39S SR T4 75 SR80S 1N B |

Define semiconductors. Name the kind of Semlconduetor formed when Si is

doped with Ga. 1+1=2

SRR e Wl Siw Ga Ok TR (T 2P SAfRIR) st 23 0 o7 |

10. Calculate atomic radius of elementary silver which crystallises in face-

Centered cubic lattice with unit cell edge length 4.086%x10"1°m - 28

PGS I (@17 GRS e CTIeTe ToeTorm sfamie s 21 <511 form
SR B GFHE WIS W 4.086 x10-10m

OR / 923

Aluminium crystallises as face-centered cubic lattice and it has a density of

2-7x10%kgm 3. Calculate edge length of the unit cell, Given atomic mass of

aluminium equal to 27-0amu. 2

IR il e @ifbwe whiee 27 i Tae Ty 2.7x10°kgm ™2 | 337
AT (PR nifene st w9 | @itr @wRifENE s ©q 27-0amu.
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Represent the cell with cell reaction —

Zn(s)+2Ag* (aq) — Zn?* (aq)+2Ag(s)
Calculate the emf of the cell at 298K if the molar concentrations of Ag* and
7n2* ions in the half cells are 0-10mol dm-3 and 0:01mol dm 3 respectively.

Given that E° Ag*/Ag=0-80V and E° Zn?t/Zn = -0-76V - 1+1=2

Zn(s) + 249" (aq) —> Zn (ag)+24g(s) @R o RFHR R S T
% TS 46 Agt S Zn?t ENS TR ANpel IAEE 0-10mol dm=3 <
0-01mol dm=3 T, T30S 510w 41 (TR MPDETE I (emf) 298K siel 5t |
itz EO Ag® /Ag = 0-80V S E© Zn? [Zn =-0-76V | ;
A current of O-5ampere is passed for 30minutes through a voltameter
containing copper sulphate solution. Calculate the mass of Cu deposited at

the cathode. Given that atomic mass of Cu is 63-0Oamu. 2

o PIEED W A S THIRGR @B SiceE 0:5 @f AT e 30 GET 7 I 2RIRS
) e | (TS SR ARE e sl 4 | el wiez, Cus sffeeifa® ©9 63-0amu |

13. (@) The rate of a reaction is equal to rate constant of the reaction. Mention

the order of the reaction. :

ﬁ@maﬁmﬂa@mmwwﬁ@aﬁaw@mmﬁ%

(b) Give the definition of collision frequency.

sl I A ol
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14.

15.

(@) Explain the role of NazAlFy in the electrolytic reduction of alumina.

G RgeRem famae NazAlF; siw &2

(b) How does the FeO impurity present in sulphide ore of copper is

removed ?

T BETFIRG OFRFS 4 FeO Sisf@ @ res SRk 282

1

Name the catalyst used for conversion of SO, to SO; in the contact process.

How is oleum formed from SO; in this process ?

2

A AGTS SO, SO; T ARG FEICO TR <1 SR A1 7l | G2 o

SOz9 ~[l (IS ST Beriy T 27 2

16. (a) Transition metal compounds are generally coloured. Why ?
TGS g9 (O AKHere I8 2 | 572
(b) What are interstitial compounds ?
wfadel (el 59
17. lIdentify A, B, C and D in the following conversions :
A _ NaNO, [HCL cr,0m - FCh , g KCN |,
D
Fiesie sisaga@re A, B, ¢ wis D Baie =i s
A NalNo, /Hci CHLOH ECL = RGI
/0
26T CHEM
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18. How will you convert aniline into phenol?: Give necessary chemical

equations. 2
B R e o TR e AR AR
19. Answer either (a) or (b) :
(@) 24T (D) Rigsical GbIF ©es Wl ¢
1

@ @ Give one example of pseudo 1st order reaction.

HEw A2 T [l b Sz

(i) A reaction is second order with respect to a reactant. How the rate
of the reaction be affected if concentration of the reactant is

reduced to half ? 2

<51 B 96 Rl siees feom o[ | 3 [iEgoR bel iCeT g
4| 27, RITA0R 28 @rmE deoriEe 292

OR /7241

(b) Show that time required for completion %th of a first order reaction is

twice the time required for completion of % of the reaction. 3
el (A e F =9 e <o 2 e STelE 29 A STl ST A 5 o

Sy T Ace Sl RS ga |
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20. Explain the terms : (any three)

2L

() Emulsification

() Coagulation

(i) Dialysis

(iv) Electrophoresis
T 31 8 (Riepiear fefoy)
() SRES

(i) e

(i) =CHHIRA

(i) TETTER

Answer the following : (any three)

(@) Aqueous solution of Ti*' is colourless, but aqueous solution of Ti%* j

violet in colour. Explain.

1+1+1=3

B =3

S

(b) Copper (I) had d'9 configuration, while Copper (II) has d° configuration.

Still Copper (II) is more stable in aqueous solution than Copper (1.

Why ?

(¢) What are lanthanoids ?
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(d) Give the chemical equation for the reaction between a saturated

solution of sodium dichromate and potassium chloride.

FrerERs Ted wal ¢ (R fofor)

(@)

(b)

(c)

(d)

22. (a)

(b)

23. (a)

Ti** 9 ST T TR, 8 16779 STl B gl | it Sl

i ()= 10 R I 94 () d© Reoe oz walife T T80 F AN (1),
w7 AR (1) 2 9 A | e

EETeE@E 2

mﬂw@a’@mmmmwmmﬁfiwmﬁwm@mﬁmmﬁm
Fraet el |

Write the formula of lithium tetrahydridoaluminate (II). 1

SmN GHRENTYEREs ()T A 74|

What are the ambidentate ligands? Give one suitable example of

“ ambidentate ligand. Iti=>

FCrs FOleER e afirerss fmiles @b Sge TRt frl |

In the following halogen compounds, which one will readily undergo
Sn2 reaction ?

CHg ~CH, - Cl; (CH;),C - CL 1

frETe (TS (MO (RIS ARG sy2 Rzl Akabs 292

| [CHy ~CH) — €l (€H ), € ~'CL
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(b) What happens when bromo-cyclohexane is treated with Mg in presence
of dry ether and the product is hydrodysed ? Give chemical equations.

2)

@fenl I-23F REIE SF 22T TAROS Mg wsre [ o i SerneTe
I GeReRed T 2, € T 292 ARSI IR AT |

24. Answer the following : (any three) 1+1+1=3

(a) Complete the following reaction —

CH; = Br CIERONG >

(b) Explain why alcohols are more scluble in water compared to cthers.

(c) What happens when phenol is heated with Zn dust? Give chemical
equation.

(d) Name the following chemical reaction :

CHO

o3yl CHCl ; NaOH/H,0 |
(&) Hy0" OH

were raiEEs ©ed Wl ¢ (Rl fefbr)

(@) Frsre [iEH T s —

CH, — Br + CoHsONa —> ...... -

(b) TARR OeHle e @R Ae Si4s wady g i 54 |
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(c) T fiise @iy =mie Selfere s & 96 2 IemafRe Ftiwaed =
(d) R IPEES RiERoR T & e

CHO

({) CHCL, ; NaOH/H,O
OH 8 S OH
(i) H,O"

25. Answer either {a}ror (B)%: 1+1+1=3
(@) (i) What is Zwitter ion ?
(ii)) Name a source of vitamin E.

(i) Name the disease caused due to deficiency of vitamin K in our
body.

OR
(b) (i) What are enzymes ?
(i) What kind of linkages hold together monomers of DNA ?
(iii) What is denaturation of protein ?
(@) @g=T (b)F TS faml 8
(@ () DR I
(i) O EF <6 W ¥ foya |

(i) =INE orge fSUiRE K9 wrere 3% @i @i S @2
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g

(b) () TEHS B2
(i) DNAS WYIRER (SEES AR 29 5 2D A2

(i) Ao Rgossd 2

26. (a) Name the monomers of bakelite.

1
(QCETIR0S T RIS A ez |
(b) What does PVC stand for ? Mention its one use. Yotle=1
PVC e 52 AR <y TR Seaisl <1 |
(c) Give one example of addition polymer. : 1
NST G oI5 Brizse [ |
27. Answer either (a) or (b):
(@ (i) Name a substance which can act as non-narcotic analgesic.
1
(i) What are antibiotics ? Give an example of antibiotics. 1+1=2
OR
(b) (i) Why do we require artificial sweetening agent ? 1
(ii) What are antacids ? Give one suitable example. 2
26T CHEM [11]
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(a) ST (b)F T& 7l
(@ () DR @RS St I 0 ome 9[gg T R
(i) GRS 2 g5 afbaBes Svizee |

g2/

() () IFfaw FoEN w@F el &2

(i) GDIDC 2 b CAge Tuizse |

28. (a) Mention a method used for desalination of sea water.

o S TS SR A IS AT G5t S 4|

(b) Define the term ‘osmotic pressure’. How osmotic pressure of a solution

vary with temperature ? el

A DI IR Wl | w1 B T bl Taee IS @FECT ARG 277

(c) Calculate molarity of a solution containing 11:7g NaCl in 2-0L solution.

(Myoer = 58-5gmol )

2:0L @&® 11-7g NaCl @SS 2 o=l wahia R0 s <41 |

(My,c; = 58-5gmol )

26T CHEM [12]
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29. Answer either (a) and (b), or (c) and (d) :
(a) SU<E (b), ST2FN (c) = (d)F ©ed T4 2

(a) Complete the following reactions : IHlEl=3

oo Rferaicm i < 8
(i)  NaOH (hot, conc)+ Cl, (g) —>
(ii) P, +SO,Cl, —>

(iii) NHj; (excess)+ Cl,—>

(b) Draw the structural formula of H3z;PO,. How do you account for

reducing behaviour of H,PO, on the basis of its structure ? 1+1=2

H, PO, 3 957 K& il | % sione Tofes ZaR Rioeel a5 e D a2

OR / &2/

() When HCI reacts with finely powdered iron, it forms ferrous chloride

and not ferric chloride. Explain, why ?' 2

' R ofS SiEeE St Hel @ Rifea s crag 920 Ol W, FRT 313

w27 | e i =
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(d) What are interhalogen' compounds ? Give a method of preparation of

any one interhalogen compound. 1+2=3 §

@2 (S a1 e ﬁmﬁﬁrwvﬁ’t@a TR eefe forli |

30. Answer either (a) and (b), or (c) and (d) :
(@) SUF (b), G4 (c) SF (d)I Ted 41 ¢

(a) Give a chemical test with equation to distinguish between methanal and

ethanal. 2

FRIGTET SIi BATT #ii<y (reiteT TR 7R AP ~A<r=! <ol i |

(b) An organic compound has the molecular formula CsH;00. The
compound does not reduce Tollen’s reagent, but reacts with Brady’s
reagent to give orange precipitate. On vigorous oxidation, the molecule
produces ethanoic acid and propanoic acid. The compound also gives
iodoform test. Identify the compound and write equations for chemical

reactions involved. &

GBI TSR SR FACTS C5H,y 0O, GIOIIE 5w R 71 /e 7=eq |
e @O RO o1l [l R Fwen et Wi | S il T (@OIoR o~
AR TS OIF AR Ry Sesm 2@ | (THOIE SR w RTINS (3 |-
@aicst foie a1 O RfFansesm apmfie e &
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(c) What happens when carbonyl compound is treated with zinc-amalgam
and concentrated hydrochloric acid ? Give chemical equation. What is
the name of the reaction ? 2

T (@9 G auelie S o 3G ST «fees | [ woiE [ 292
ST e T | RiEsE i e

(@) Discuss the mechanism of aldol condensation. 3

_QMWWWW|
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