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e Please check that this question paper contains 12 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 30 questions.
e Please write down the Serial Number of the question before
attempting it.

e 15 minutes time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
students will read the question paper only and will not write any answer on
the answer-book during this period.
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CHEMISTRY (Theory)
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G) Y I HHaE §
(i) Yo7-GEI11 @8 7% 3Id Tg-FoIT T & | I9% o7 & g 1 3 & |
(iii) Fo-GEIT9 T 18 T TG-F70T J97 & | ¥4 F97 & 70 2 37 & |
(iv) Fo7-GEq119 @27 % 4 TY-3TT J97 8 | I3% J97 & 70 8 37% & |
(v  FET-GEIT 28 & 30 TF Fe-FTT I & | FAF I97 & [70 5 3% 8 |
(vi)  STTAVIHAFIR ST A1 BT JINT F | Sepeiet] & 37917 #1 FAA 51 8 /|
General Instructions :

(1) All questions are compulsory.

(it)  Questions number 1 to 8 are very short-answer questions and carry

1 mark each.

(iii) Questions number 9 to 18 are short-answer questions and carry 2 marks

each.

(iv) Questions number 19 to 27 are also short-answer questions and carry

3 marks each.

(v) Questions number 28 to 30 are long-answer questions and carry 5 marks

each.

(vi)  Use Log Tables, if necessary. Use of calculators is not allowed.

1.  foreecfia 3 foumefyes =i 2d @ 2 1

Why are crystalline solids anisotropic ?

2. THIH 1 BId & ? Ueh UM SHoYM <1 ¥ <o fored a7 gi@qur qreay <hr
& T B | 1

What are emulsions ? Name an emulsion in which water is a dispersed
phase.
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What are the collectors used in froth floatation process ? Name a
substance that can be used as such.

4.  Cly ol U Fy, Il YA a1 Bl @ ? 1
Why is Fy a stronger oxidising agent than Cl, ?

5. 39 Ucohigid o1 9 foigu foees 1 w6t &1 91 § 39 foman STan 2 1

)

|
CH; - C - O ~ CH -~ CH,

CH,

Name the alcohol that is used to make the following ester :

O

|
CH, - C ~ O - CH — CH,

CH,4
6.  TIUH-2-37H 3T UeH-3-3TH & o9 3T i o 0L Teh A9 faIfan | 1
Give a test to distinguish between propan-2-one and pentan-3-one.
7.  FEeET, ‘et @ he " g g 2 1
How does a homopolymer differ from a copolymer ?
8.  Uwrse fofehst ol GG hiforg | 1

Define a ‘Peptide linkage’.

9. TeE gE HA h (oY 4= THieR ol fARaT | 30 ISR 1 YN Hd BT I8
TS, foh IURNT ST o |1 I6H TS i dleedl i HAT AT | 2

Set up Nernst equation for the standard dry cell. Using this equation

show that the voltage of a dry cell has to decrease with use.
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How does a change in temperature affect the rate of a reaction ? How can
this effect on the rate constant of a reaction be represented
quantitatively ?

11. 7 wrHi | T & MuRA fagra w1 9uH Hif 2
(i)  NaCN foerm o @1y faeat sk &1 faiad & @ W ge faeem 9
foeat &1 gy
(i) U 3G 9T 1 ToIgq-3Taere-t qishion
AYAT
1 spdi # T % N® S wRiw fagrea 8 39t auia i 2

()  oTg 1 A (TSA) iR
(i)  GTqeT I AT AT BT TSR

Describe the underlying principle of each of the following processes :

(1) Recovery of silver from the solution obtained by leaching silver ore
with a solution of NaCN

(ii))  Electrolytic refining of a crude metal

OR
Describe the principle involved in each of the following processes :
(1) Zone refining of a metal

(ii))  Vapour phase refining of metals

12. To= qomfie st i gt i 2
(1) SO + MnO4 + Hy0 —
(i)  Fo(g) +HyO () —
Complete the following chemical equations :
(1) SOy + MnO4 + HyO —
(i)  Fg(g) + HO () —
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(1) (1) AT T JAT faetz=t § BHT T8 ST et g |

(i) O 3N Fy HT & TshHYT YT sl I=T =T FaeTetl ol femar <t
8 UGg 3 TSI STTEAT i TORAT ¢ T ST 6l &ar Feiiid &
31fYreh Bt 7 |

Assign reasons for the following :
) Copper(I) ion is not known to exist in aqueous solutions.

(i1))  Both O9 and F9 stabilize high oxidation states of transition metals
but the ability of oxygen to do so exceeds that of fluorine.

14. {1 Affent & o, 7, @ w @Y. (IUPAC) i w1 faaflaw - 2
(i)  CHy= CHCHyBr
(i)  (CClg)3 CCl

Write the IUPAC names of the following compounds :
(1) CH2 = CHCHQBI‘
(ii)  (CClg)5 CCl

15. SIhREl Afiehed (YUrreve fFasiivsed) F1 8ld 8 2 T 3T & a1
Ty I | 2

What are ambident nucleophiles ? Explain with an example.

16. (i) 4= Fiffent =1 e wed & ed $HH H ¥aiedd hIfNT -
CeH5NH,, CgH5N(CHgy),, (CoHs)oNH 3R CH3NH,,
(i) T AR T pKy, AT o Ted 3 H FafEdd hIfT
CoH5NH,, CqH;NHCHg, (CoHp)oNH 3R C4gHzNH, 2

1) Arrange the following compounds in an increasing order of basic
strength :

C6H5NH2, C6H5N(CH3)2, (CQH5)2NH and CH3NH2

(i)  Arrange the following compounds in a decreasing order of pKj
values :

02H5NH2, C6H5NHCH3, (02H5)2NH and C6H5NH2
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(1) CeeH SR Ul
Gi) e it afSeuda
Give a chemical test to distinguish between each of the following pairs
of compounds :
(1) Ethylamine and Aniline

(11) Aniline and Benzylamine

18. T Sgahl ol UH i % T ST Thersh ITANT H AT A 8 39 M 3R

3I7eh! F=ATE faifEn 2
©» TS
()  ATEAH-6, 6

Write the names and structures of monomers used for getting the
following polymers :

(1) Buna-S
(ii)) Nylon-6, 6

19. 286-65 pm fohIR (VW) o TR o WY AR HT HE higd THT I T
8 | TR 1 cE 7-874 g em ™S @ | $9 FEAT 1 ITAN L gY VaNIG! HEAT
1 gftehe T | (Fe 1 UM THT0G 290 H = 55-84 g mol ™) 3
Iron has a body centred cubic unit cell with a cell dimension of

286-65 pm. The density of iron is 7-874 g cm™3. Use this information to
calculate Avogadro’s number (Gram atomic mass of Fe = 55-84 g mol™).

20. 25° C W 0-01 M NaCl fer=a 1 Ifalig 200 Q 8 | T Teishal-gd &1 o
feores w7 | faeem i dier aretshar uftesfera i | 3

The resistance of 0-01 M NaCl solution at 25°C is 200 Q. The cell
constant of the conductivity cell used is unity. Calculate the molar
conductivity of the solution.
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kq =2-15 x 107° L/(mol.s), 650 K™
ko = 2-:39 x 10~/ L/(mol.s), 700 K W
arfufskan & fotw B, 1w aftesfera Hifs |
(Log 11-11 = 1-046) (R =8-314J K1 mol™}) 3

For a decomposition reaction, the values of k at two different
temperatures are given below :

ky = 2-15 x 1078 L/(mol.s) at 650 K
ko = 2-39 x 10~/ L/(mol.s) at 700 K

Calculate the value of E, for the reaction.

(Log 11-11 = 1-046) (R = 8-:314 J K~ mol™1)

22. 3UYTH I od U AT Hitag foh MM & q TR % Tepd (Hiferh 9
TEES ATTNT) fRE YRR qUHE, RIS % gEE gEha TR Ak
el o W H YA B1d & ? 3

AAAT
T &Y ¥ SRS hifore fop Afersmeor st qfterear 3 & 8 ST Ut 2 3
() T §a7 § aiq der e |
Gi)  fowAml IO #
(iii) aTged | %A T YshH §
Giving appropriate examples, explain how the two types of processes of
adsorption (physisorption and chemisorption) are influenced by the

prevailing temperature, the surface area of adsorbent and the activation
energy of the process ?

OR

Explain clearly how the phenomenon of adsorption finds application in
1) production of vacuum in a vessel

(i1))  heterogeneous catalysis

(iii)  froth floatation process in metallurgy
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ey any @ S TE W 3T TS YEiia e | |
(i) wETE(I]) I =il § 9gd €A3 @ UGq Y9 forvel i Iueafd

LdT O IYFRE 8 ST |

(i) TS T e TS TR TE H I AT TG Hd & |

Give reasons for the following :

1) Transition metals exhibit a wide range of oxidation states.

(i1)  Cobalt(Il) is very stable in aqueous solutions but gets easily
oxidised in the presence of strong ligands.

(iii) Actinoids exhibit a greater range of oxidation states than
lanthanoids.

24. T4 wireq AgEasT § Y% &1 [UPAC 9 faflgu 3t g hl 9t=mn
aftga fifsre 3

CO0\ 13-
6) Co| |
COO /5

i) [Cr(CO)g]
(i) [PtCly(CoH,)l

(9TETY] AT Cr = 25, Co = 27, Pt = 78)
Write the ITUPAC name and draw the structure of each of the following
complex entities :

COO
(1) Co < | >
COO /3

(i)  [Cr(CO)gl
(iii))  [PtClg(CoHyl
(At. nos. Cr = 25, Co = 27, Pt = 78)

25. Tcdeh o iU Teh-Ush 38001 o @1 5 <t =amen hifse .
(G)  hicd shi AfYfsRaT
()  Tm-Aue arferfsean
(i) TaferrEm Ser Gveyor 3

Explain the following with an example for each :

3—

(1) Kolbe’s reaction
(11) Reimer-Tiemann reaction
(iii) Williamson ether synthesis
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whnat are essential and non-essential amino acids ? Give two examples of
each.

27. 91 9ei =1 =1 A9 BT B 2 I3k hl Ueh-Ush 32180 Higd THeSU |
() AT WRE § ITEIER d& 3
() @ 9EEs
(i) S (AH-ARAMF) STIHTSIh 3
What is meant by the following terms ? Explain with an example for
each.

1) Target molecules as used in medicinal chemistry
(ii))  Food preservatives
(iii) Non-ionic detergents

28. (a) dUC B[P hNeh o1 Bl & ? 3Heh HM fhd YR o BId & I(e faeiad &
T | fao™ & o1
(i) Toafed g g 2
(i) @fed BId & ?
(b) NagCOg 3R NaHCO3 % 1 g ot § g1 ugrel it a9 Hier. ArEmd
Toeft 33 2 | 39 Heror < @y QUi ®9 8 AR S % T 0-1 M HCl
o= & fohdd mL st Tawehar grft ? 2,3

(AR ge9m™ : NayCOg = 106 g, NaHCO4 = 84 g)

arera
(a)  OfqmT fofE
(i) i T
(i)  HicTerdl
(ii)) T3ee o1 fFom
®) 9 w4 ¥ fd wHd g, 39 faerem w1 yentia e aftesicrd
HIT S 0-100 kg T T TR a0 (F=i), NagSO,. 10 HyO &
6:00 g <! YA A SR T & |
(I & foTT Ky = 1-86 K kg mol ™!, 9] ge90H : Na = 23, S = 32,
0=16,H=1) 3 2
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1e solution the solute molecules undergo
(i)  Dissociation ?
(i1) Association ?

(b) How many mL of a 0-1 M HCI solution are required to react
completely with 1g of a mixture of NagCO3 and NaHCOg
containing equimolar amounts of both ?

(Molar mass : NagCOg = 106 g, NaHCO3 = 84 g)

OR
(a) Define

(i)  Mole fraction
(i1)) Molality
(iii) Raoult’s law
(b)  Assuming complete dissociation, calculate the expected freezing

point of a solution prepared by dissolving 6-00 g of Glauber’s salt,
NagS04.10 H9O in 0-100 kg of water.

(K¢ for water = 1-86 K kg mol_l, Atomic masses : Na = 23, S = 32,
O=16,H=1)
29. (a) 39 Iy 19 TS 1 g gy 3R IFeh! =1 1 9 I S
=1 o Ty guETEETeE 8@
(i) IBry
(ii) BrOg
®) = % %o fafee
(i) smrrﬁmﬁr%aﬁm%
(i) NF3 T SsH1& 2Nfies 3 sefeh NClg v 7 2 |
(iii) HF 1 379& HCl Yo 3 & JeTU FISHA FARM <hl T0en
31fereh forggq o 2 | 2,3
STt
() o< 99 W AT HH S9E Il 8 2 3H TshH T M T 3 3§
ThH GRI ST o 3I7UTed o foTU Aspctan aifedfaai o1 3g@
HIT |
®) T % fog R fafen
(i)  HyO i 3TUE HyS 1M it 7 |
(i) PHg % 37081 NHy 1 & § |
(i) TS hl TUET TR H *T@a hl Ygh 3T 3 | 23
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sostructural with
(1) IBr2_
(11) BrO3_

(b)  Assign reasons for the following :
(1) SFg is kinetically inert.
(ii) NFgis an exothermic compound whereas NClg is not.

(iii) HCI is a stronger acid than HF though fluorine is more
electronegative than chlorine.

OR

(a) How is ammonia prepared on a large scale ? Name the process and
mention the optimum conditions for the production of ammonia by
this process.

(b)  Assign reasons for the following :
(1)  HyS is more acidic than HyO.
(ii) NHg is more basic than PHg

(iii) Sulphur has a greater tendency for catenation than oxygen.
30. (a) T AR} % TUPAC AW faifew :
(i) CH3CO(CHy)4CHg
(ii) Ph-CH=CH-CHO
(b) T SO T IUH AT S SO T 3 A&l H hd HAT
(i) TS HI 3-TEGA A H

(i) SwslIgeh 3T Sl m-ATEeIel et Ueehigicd |
(iii) IEAH T AT | 23
aroran
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(i)  4A-FARYH-2-314
(i) p-TTEIUSTHAM

(b) ARl o e gt A e w9 % fore St w1 @
(i) TS AR TS |
(i) HHTA N S=Argeh A |
(i) s=feeass R THErGHN o 2 3

(a)  Write the IUPAC names of the following compounds :
(i) CH3CO(CHy)4CHjg
(ii) Ph-CH=CH-CHO

(b) Describe the following conversions in not more than two steps :
(i)  Ethanol to 3-Hydroxybutanal
(i1) Benzoic acid to m-Nitrobenzyl alcohol

(iii) Propanone to Propene

OR

(a)  Draw the structures of the following compounds :
(i)  4-Chloropentan-2-one
(ii) p-Nitropropiophenone

(b) Give tests to distinguish between the following pairs of

compounds :
(i) Ethanal and Propanal
(i1) Phenol and Benzoic acid

(iii) Benzaldehyde and Acetophenone
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