CHEMISTRY
-

(313)
Time : 3 Hours | [ Maximum Marks : 80
qm ;3 UL | [ quife : 80
Note : (i) This Question Paper consists of two Sections, viz., ‘A’ and B’.

(i)  All questions from Section ‘A’ are to be attempted.

(ii) Section B’ has two options. Candidates are required to attempt questions
from one option only.

Mew : () 39 TH-79 ° 3 9GS §—EUs 3 qu1 @S 4 |
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SECTION-A
Lus-A

1. Define ‘molar mass’ of a molecular substance. 1

forelt emfoass wered & ‘Wier s=um’ @ ufenfya s

2. Why is Dalton’s law of partial pressure not applicable to a system of ammonia
and hydrogen chloride gas? 1

Sleed ol AR g o M 3R gEgey Foige T8 & s Fe™ & fou =0 ==
A B’

3. What would be the coordination numbers of an ion occupying (a) an octahedral
void and (b) a tetrahedral void? 1

(F) JIHART A I (W) IghAFE T § (Rd wh A A wued T @
Bir?
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4. Calculate the number of carbon-12 atoms in (@) 96 u and (b) 96 moles of
carbon-12 sample.

[ Given, atomic mass of C=12u and Ny =6-022x10%3 mol ™! ] 2

FeA-12 Ufdest & (F) 96 u IR (W) 96 WA H FEA-12 o TR H GEAT H
uftkfera i

[ o 2, C &1 9] 529 H = 12 u AR N =6-022x102° mol ™! |

5. Define ‘onization enthalpy’. What is the relation between atomic size and
ionization enthalpy? 2

I I f ufymn fafgw) wfiaes st s stREH Tt % =
gray 27

6. Explain the conditions which make a liquid to have wetting or non-wetting
nature on the surface of a solid. 2

Toret 3| W "ag o Ufd el 2@ il 3TEA 3R e Uehfa for afdfedrfat o fsfe et
27 =men fifv)

7. Define Hess’s law of constant heat summation. What is the basis of this law? 2

20 % Or S oo Tam i afarer faftgu| 59 e w0 enur 9 27

8. Name any one metal oxide which is not reduced to the metal when heated with
carbon. Which process is normally used for the reduction of this oxide ore?
Write chemical equation for the same. 2

foret weR wTq-ATaTES 1 AT FA1EY ST hEF o W19 TRA fRU SH W 91g § AU=tia A8
BT B ThE UEH g W ®9 W 3E SA{EES SREh ol SU=EA fhAl SaT 27 3@
fete. yamafes wteRtor fafan |
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9. (a) Write the IUPAC name of the following compound :
CH; CHj;
CH;—CH—CH—CHj3;

(b) Name the product formed when ethyne is oxidised with cold alkaline
solution of KMnOQOy,.

(%) Ffafaa @fie %1 IJUPAC W fafau -
CH; CH,4
CH;—CH—CH—CHj,4

(@) & TATEA H 38 A KMnO, faemm & @y 3u=fa form Sirar 2, @ ume 3
&1 9m fafay

10. If 20 g of calcium carbonate is added to a solution containing 20 g of HCIl, what
substances will be present when the reaction is over and how many grams of
each of them will be there?

CaC03 +2HCIl — CaC12 +H20+C02

[ Atomic mass : Ca=40u, C=12u, H=1u, C1=355u, O=16u |

g 20 g Hfcxem F@EiHe = wh foeem #@, Sed 20 g HCl ®, foemn Smar 7, @t
arfirfsran & T W -0 gerd 3uferd 2 o ude yerd % R o @My

CaCO 3 +2HCI — CaCl, + HyO+CO,

[ EH] 97 : Ca=40u, C=12u, H=1u, CI=355u, O=16u |

11. (@) What is wave number? How is it related to wavelength?

(b) Calculate the wavelength of the Balmer line corresponding to ny = 4.
[ Ry =109677 cm ™ |
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() O G=AT R B 27 T8 UG ¥ TohH YR HFI(-9d 77

(@) n,=4 9 WA I AT H1 AU qRERfeld hifeTg |
[ Ry =109677 cm™! |

12. (@) 1 g of a non-volatile solute was dissolved in 100 g of acetone (molecular
mass = 58 u) at 298 K. The vapour pressure of the solution was found to
be 192:5 mm Hg. Calculate the molecular mass of the solute. The vapour
pressure of pure acetone at 298 K is 195 mm Hg.

(b) Define :
(i) Molality
(i) Molarity 4

() 298K dqU W TH IFEWRAA foo@ & 1g & S 100g THRH (3]
T = 58 u ) W HIAT WAl 8, 1 39 fdetdd &1 am7 €™ 192-5 mm Hg & S
2| ool wered w1 o) semE ufekfera FifTl 298 K W 38 wHien #1 9t g
195 mm Hg 2|

(@) ufenfyg ik -
(i) HreTerd
(i) T

13. (@) How does a Bronsted-Lowry acid differ from an Arrhenius acid? Choose
the Bronsted-Lowry acids among the following species :

NH;, H30", CN™, HF

(b) Combustion of coal in air is an exothermic reaction. Why does coal not
burn by itself when kept in air for any period of time, but once initiated by
flame, it continues to burn? 4
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()

(@)

(b)

()

@)

(b)
(c)
(@)

FES-A 3 3HId 3TFa | oy [9d 37 FHfeigd wiiefilsl ¥ 9 seds-aid
I g

NHj, H3O", CN™, HF

HA H A H I Uk SAd AR B A H w9 I @ T
FAT o Y foREt oft srafyerrel & fofu am] ® @ Sar 8, Weg UH 9R Sarel |
TET TR A % UYEId 98 oTAR Sordl T&dl 8| e

Complete the following equation by ion electron half-reaction method :
MnOj +Fe?" - Mn?t +Fe3" (acidic medium)

Calculate the e.m.f. of the following cell at 25 °C :
Mg(s) | Mg2* (0-001 M)HCu2+(0~0001 M)|cugp)

o o

[ Given : By o o =237V, Eg oo =034V ]
Frefafaa adfieror @l A goiaga srd-srfufsan fafa g gof Hifsw

MnOj +Fe?" — Mn?t +Fe3" (sl aresm)

25 °C W F=fafgd ¥a &1 e.m.f. Iiefera FifsT -

Mg(s)‘MgQ“L (0-001 M)HCu2+(o-0001 M)\Cu(s)

[fem e Epg? g = 237V Egoe o, =0:34V ]

How does hydrogen peroxide decolourize potassium permanganate? Give
chemical equation.

Explain why oxygen exists as a gas whereas sulphur exists as a solid.
Why does BCl3 act as a Lewis acid?

Write the name of the complex (NH,4)3[Cr(NCS)g].
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()
(@)
(m)
(¥1)

(b)

()
(@)

(b)

(@)

TIESISH WIS, TISREH YTHIHE hl hdl TEH hidl 27 THrEiHs el N
AR 9 et & Tafeh Towt 3| F ¢ AR HINT |
BCl; T34 37 il 0@ #1 F@ Pl a7

(NH4)3[Cr(NCS)g] % 1 9m feifay

Write a reaction to show the oxidising property of sulphuric acid.

What is lanthanoid contraction and what are its consequences? 4

ToFIfh 7 o SATaenieh TUIEH @i 39T o fofe ush Afwfsran fafau)

AIIEE e FT B 3T Hk AT U B 87

Write chemical reactions to obtain the following :
(i Acetophenone from benzene

(ii) Benzoic acid from toluene

Giving one example of each, describe the following reactions :
(i) Wurtz reaction

(i) Hofmann bromamide reaction 4

ffafas & uw =@ & fou wamates afufwn R
(i) S 8 THEEAA
(i) 2TEd | Sigeh 37

% o [TY Ueh-Teh 3&TeW <d g¢ fmfafaa situfskensti &1 ave v
(i) 2@ AlRa
(i) ETEEA SETHTES TR
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18. (@) What is coordinate covalent bond? How is it different from a covalent
bond? Explain giving one example of each.

(b) What is meant by molecular orbital theory? On the basis of molecular
orbital theory, explain why Be, molecule does not exist.

(%) ITEEEAST e T AT 87 TE TREANT ey ¥ HE yHr fim ar 27 udw
% for weh-TR eew W gu wE Hifu)

(@) anfoas wereh fgra @« o1 27 anfias e g & efeur w = men fifse
% Be, 319 o1 3tfedea =+ 7 2|

19. (@) For a chemical reaction, AH and AS are negative. State, giving reason,
under what conditions this reaction is expected to occur spontaneously.

(b) A H and A.S for the reaction
MgO(s)+ C(s) — Mg(s)+ CO(g)

are 491-18 kJ mol~! and 197-67 JK ! mol™! respectively. Calculate the

temperature at which Gibbs’ energy change will be zero. What will be the
direction of the reaction at this temperature and above this temperature,
and why?

(%) forelt Tremafies arfufen % forg AH iR AS R &1 R0 A g wasy R B
senst § qg Al waatda g

(@) MgO(s)+Cls) — Mg(s)+ CO(g) Afufrn & faw A H IR AS & °H FHEEn:
491-18 kI mol ™! 3 197.67JK 'mol™! Bl 30 dU = Uiehew hifsg 5@

W fiest el afEdd ¥ BT TE a1 W TR 36 A o HW AR it femm @
Brft 3R A7

20. (a) Give reasons for the following :

(i) Ethyne is more acidic than ethane.

(ii) Lower members of aldehyde series have appreciable solubility in
water.
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(b) Explain Tollen’s test with the help of a suitable example.

(c) Differentiate between globular and fibrous proteins. 6

(%) Tmafafaa & FRo T
(i) TATEH, T B 21fern ST B |
(i) Ufceatses Avft % AR Tewl i S § focrrar 1fees 21

(@) U 3fa IS0 I FERAr ¥ e qheu hi e it |

() MARR R WER YEHT # A= Farsy |
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21.

22.

23.

24.

25.

SECTION-B
Qus—d

OPTION-I
[EEze
( Environmental Chemistry )
( TR WA )

Define radioactive pollution.

feanfaea wguor i uftam fofem)

Differentiate between primary and secondary pollutants giving one example of
each.

TI% 1 Ueh-Tsh 3AE0T od gC MU 3T fadiae uguent § w8 i |

Name the mercury derivative which is very toxic to humans. List any one
reason for its high toxicity.

TR oo 1 AW SdEU S A % oY sga emfawig #1 s afa enfeigar @ g
Uk I S50

Define water pollution. Describe the source and effect of each of the following
water pollutants :

(a) Oil and grease
(b) Acids and alkalies

(c) Radioactive materials

ST YT i i fafae| FrEfaRad S@ UgRT o A R Y9E 1 FUE RIS
(%) da IR MF
(@) oI AR &R

() feanfaea ward

What is ozone hole? How is it caused? Describe any two serious damaging
effects of ozone depletion on the (a) physical environment and (b) humans and
plants.

A B2 1 87 98 HW o9 a1 27 S 9T o fohel &t R effaeeit gemet i
Ui HT S (F) ifdes F@tewo T (W) a3 diEl W 2|
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21.

22.

23.

24,

25.

OPTION-II
faehca-11

( Chemistry and Industry )
( @I SR FET )

Name two feedstocks used in petrochemical industry. 1

YSRETEE AW § YA B Ot S e MR o AW SaTgy |

What are paints? Which constituent of paints is used to (a) protect the film and
(b) decrease the cost of the paint? 2

Yz w1 27 U o foRE Hew W (%) Thew I Tam A It 7 R (W) Ue ok eI # HH
F St 77

What are contraceptives? Give two examples. 2

Mg 1 B 87 & 39 i

(a) Differentiate between homopolymers and copolymers. Give one example of
each.

(b) Write the names of monomers and the repeating unit of PHBV. 4

(%) wHAgA® 3R TEagash H 3T Jasy| % 1 Uh-TUeh 3QE &I |
(@) PHBV % T&HdH o AW [dRaT| 360 95 H aNER AW Il Theh R0 §f

List different raw materials used in the manufacture of glass. What is meant by
tempering of glass? Write two examples of substances used as colourant for
glass. 6

i & AT B T B A fafiem yrfere geet W gEfee i) s o2mtan @
3T FAT THFA 27 B hl T YGH A el & garedt & 39 i)

* ok
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