CHEMISTRY

WA -
(313)
Time : 3 Hours | [ Maximum Marks : 80
qu ;3 " | [ qUTisk : 80
Note : (i) This Question Paper consists of two Sections, viz., ‘A’ and ‘B’.

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

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

fder: () 39 Y- 9 @ we 2w 31 qu1 @ve 9 |
(i) w@ug ‘@ & At U H TA BT B
(i) @Ue & T < forere 1 whenfiat i Faer ek femew F € T F S A B

SECTION-A
EGus—-3H

1. A sample of nitrogen gas consists of 4.63%x10%3 nitrogen atoms. How many
moles of nitrogen atoms are there? 1

TS T % TH A H AN % 4-63x102° wAM] | gEH RSN WHS %
fope et 87

2. Write the IUPAC name of the following complex : 1
[Crlen),Cly]*
fr=fafad ¥Fa #1 IUPAC M fafew :
[Cr(en),Cly] "

3. What is heavy water? Write its one important use. 1

I U T 37 THR Uk g&F 39 fotan |
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4. (@) Name the SI unit of (i) temperature and (i) mass.
(b)) Name the prefixes used for (i) 10 and (i) 107°. 2
(F) (i) 99 IR (i) TFIE & SI 9w fian |
(@) (@) 10° @R (@) 107° % U v &9 o g % 4w fefaw)

5. Calculate the wavelength of Lyman line corresponding to ny =3.

[ Given : Ry = 109677 cm ™! | 2
n, =3 W WA ARET @1 (ATEH) 1 qlTesd uiehfera it

[ fem & : Ry =109677cm™! |

6. The rates of diffusion of CO, and O3z were found to be 029 and 0271
respectively. Calculate the molecular mass of CO,, if the molecular mass of O3
is 48. 2

CO, ¥R Oy I oo s wwer: 029 IR 0271 B AR Oy H s F=uH
48 B, @ CO, & Mo Fe9aH qiesfera hifem |

7. Acetic acid associates in benzene. 1:60 g of acetic acid when dissolved in 100 g
of benzene raised the boiling point by 0-:35 °C. Calculate the van’t Hoff factor.

[ Given : Ky, for benzene = 2-57K kg mol~}; normal molar mass of acetic
acid = 60 g mol ™! | 9
A= ufifes ol G| Bl 81 100 g S #1460 g THRH ol YoM W
FYAH 1 IA9H 0-35 °C TA1 g1 I 6 Uk 1 TRHEH hiforg |

[ feom 2 ¢ a=fq % fow Ky =2-57K kg mol™!; e vt &1 wmmr Hiew
259 = 60 g mol ! |
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8. Calculate the enthalpy change for the reaction
Hy(g)+ Bry(g) — 2HBr(g)
Given :

Bond enthalpy of H—H = 435 kJ mol !
Bond enthalpy of Br— Br =192 kJ mol !

Bond enthalpy of H—Br = 364 kJ mol !

Trefeftaa stfvrfsrn o wdedt aiada afesfea s -
H,(g)+ Bry(g) — 2HBr(g)
fem 2
H—H i 31&e Tt = 435 kJ mol !

Br— Br ! 37@Y9 T3 = 192 kJ mol !

H—Br & 3769 9t = 364 kJ mol !

9. (a) Write the [IUPAC name of the following compound :

(l)H Clll
CH3;—CH—CH,—CH—COOH

(b) Describe Sandmeyer reaction.

(%) Ffataa @fie 1 IJUPAC W fafau -

(l)H (|31
CH3;—CH—CH,—CH—COOH

(@) GuemR AMHfR 1 aui Hifg)
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10. Magnesium reacts with sulphur as per the following chemical equation to form
MgsS :

Mg+S — MgS
In an experiment, 2:00 g of magnesium was reacted with 2:00 g of sulphur.
(a) Which is the limiting reagent?
(b) How many moles of MgS will be formed?

(c) How many moles of other substance will remain unconsumed after the
reaction?

(d) What mass of the limiting reagent be taken so that no reactant is left at
the end of the reaction?

[ Atomic mass : Mg = 243 a.m.u.; S = 321 a.m.u. | 4

frefafad vomfe affeo & sgar Tfiftem, o & Wi AfufsEm e MgS
AT B

Mg+ S — MgS
T W H 2-00 g HHEW, 2:00 g TeH F WY ATRAT Far 2|

(%) a0 fufseen § dmma eIfieRes & 27
(@) MgS & fohaa A =77
() efufsrn o o g e % fohad Wi swfwea w® Sman?

(&) dea Afieres f fradl mEn ot we arfe stfafear & Swma g ot cifvere
[ T =7

[ 9] 97 : Mg = 243 am.au.; S = 32'1 am.u. |

11. (@) Define an orbital. With the help of a diagram, describe the shape of a
2s orbital. How is it different from 1s orbital?

(b) Define Pauli’s exclusion principle. 4

() et ol aRAT dST| TE fom bl wER@l @ 2s ek shi AR H AU AT
Ig 1s F O forg yr fim 27

(@) urRet & 3uasiA fagra i ufam i
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12. Examine the illustration of a portion of the defective crystal given below and
answer the following questions :

() What is this type of defect called? Also name the defect.
(b) How is the density of a crystal affected by this defect?
(c) How is the stoichiometry of the compound affected by this defect?

(d) Which type of ionic compounds shows this type of defect? Name one such
compound.

= fou U fom @ uw foEfud (Sgul) fored & U 9T I SRt T B gEeRT StEdie
ok fEfIRad Tl @1 3w T

\B—4Y

(%) U2 39 ford TR 1 HEAal 87 3N &1 AW off Ty

(@) T IR & 39 ¥ freat &1 oFcg o gTfad grar 27
() =@ 9w ¥ ANt H wEdewtEfa (wEfEandid) w e ve gear 27

(@) fore yR & oIl AR T a8 @9 9@ Sar 87 UH Uek Alfieh 1 A SId1sU|

313/I1SS/105A 6



13. Explain the following : 4

(a) Reaction between FeClz and NH4SCN solutions attains a stable
equilibrium in an open vessel but decomposition of CaCOg3 does not.

(b) At equilibrium, the mass of each of the reactants and products remains
constant. Does it mean that the reaction has stopped?

(c) NHj is more readily adsorbed on the surface of charcoal in comparison
to 02.

(d) In case of chemisorption, adsorption first increases and then decreases
with the increase in temperature.

feafafga i =amen fifs .

(%) T 9 H FeCly 3R NH,SCN faemm amuw # ifufsrn ek Tomit 9 wm o
Ad T Teg CaCO4 w1 fomed 7|

(@) omEERen § SARRRR R 3R+ FeMH B8R TEd B dr gEe of § f%
AfyfeRa &k T 7

(7) O, il WA NH; IR W 37fek st & tfeenfya gt 2
(=) T SR aEE % ded W Ted dedl @ 3R R medr 21

14. (@) Explain the following :
(i) Hydrogen ion cannot exist free in aqueous solution.

(i) When an aqueous AgNO 3 solution is added to silver iodide solution,
a precipitate is formed.

(b) In a first-order reaction, the concentration of a reactant is reduced from
0-6mol L™} to0-2 mol L™! in 5 minutes. Calculate the rate constant of the

reaction.

[ Given : log3=0-4771 | 4
(%) f=faRaa &t =men Fifg .

(i) A foeeH § BEgeE IPH g 9 ° faeme € 8 ekl

(i) T mieTEe faeea & Si9 AgNO 5 &1 Siefia forera firemn S 2, @ w a8y

AT 2|

(@) wh gum-+ife A erfufen F fog ifimns f arsa 5 fime & 0.6 molL™! @

T2 0-2 mol L™ 2 St 21 3@ wifufsrn & fow @ foris &1 aiteem Fifs

[fem ® : log3=0-4771]
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15. (q)

(b)

(=)

Describe how potassium permanganate is obtained from pyrolusite ore.
Write the chemical equations for the reactions involved.

Describe with an example each the oxidizing actions of potassium
permanganate in alkaline and acidic media.

TRIGHTEE 3%k O Wefiem WiHe F0 uw R S 27 avia fifsw) wrerg
o arfirfmaet & fau wamties i fafan)

(@) UHk-UH 3RO Hl TeEdl ¥ iy wiHe g’ afg dur el mesm o

TR feranett w1 aui fifsa |

16. Account for the following :

(a) Heavier elements of p block exhibit the so-called ‘inert pair effect’.
(b) Boric acid is not a protonic acid.

(c) SiO, is a high melting solid, whereas CO, is a gas.

(d)  Chlorofluorocarbons (CFCs) are environmentally hazardous.
FrefaRad o FR0T FaRy

(%) p A & 9K q@ Ffsr 3w gaE’ qeid §)

(@) «ifteh 3Tl Tt o T 2|

(m)
(¥1)

17. (q)

(b)

Si0, TH 3= T 3 Bl 8, Sdfh CO, Th 19 2|
FANGIARNFE (CFC) Fatator % fot e 2id 2|

Give the chemical tests to distinguish between the following :
(i) Propanone and Propanol

(i) Propan-1-ol and Propan-2-ol

How will you carry out the following conversions?
(i) Phenol to salicylic acid

(ii) Aniline to para-bromoaniline

(%) Tmfafaa & v feam & foau qaafe e fafe

(i) IO R T
(i) TUH-1-3ATd TR To-2-377ed
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(@) THAfIRgd AT A9 g il
() i o ferfafas swa
(i) TR @ T-smeeE

18. (a) On the basis of molecular orbital theory, explain the following :

(i) He, molecule does not exist.

(i) O3 shows paramagnetic behaviour.

(b)  Account for the following :
(i) There is a decrease in first ionization enthalpy from Mg to Al

(ii) The ionization enthalpy of noble gases is the highest in their respec-
tive periods. 6

(%) 3mfoaes wereh fgra & 3R ) =ffaa ft smen fifse .
(i) He, 319 1 Afeded T&i 2rarl
(i) OF Fggrehr =Faer femmr 2|

(@) fmafafad & FRor FadEe

(i) Al @ Mg it oM AT Tt etfass Bt 2|
(i) 39 iR AEAl H IRE TET hl A TIH Tl 3T Bt ¢ |

19. (@) What is the second law of thermodynamics? Give its mathematical
expression. For a reaction, both AH and AS are positive. Predict the
condition for the reaction to be spontaneous. What is the significance of
TAS in the expression AG = AH -TAS?

(b) Calculate the standard Gibbs’ energy change for the reaction
CH3OH(1)+ ;OQ(g) — COQ(g)+ QHQO(I)

at 298 K. The standard Gibbs’ energy of formation of CH3OH(l), CO5(g)
and H50() are -166-27 kJ mol_l, ~394-36 kJ mol ! and

—237-12 kJ mol ™! respectively. 6

(%) FeATTRl 1 gEa T w27 soe i wiee fafae) et sttt & forg
AH 3R AS TFI & orcAs g1 3 Al & @a:vafad gF o fog @& o
AEF 27 FAH AG = AH —TAS T TAS &FI I g 27

313/I1SS/105A o IPTO



(@) 298 K W HHfciRad 31fshan o1 HHeh st sl URadH Uiehleld hifslT :

20. (a)

(b)
(c)

()

(m)

CH3ZOH()+ ZOQ(g) — CO4(g)+2H,0()

f@m %, CHZOH(), CO,(g) W H,O) I dFs fied Wyed =l A
~166-27 kJ mol™!, —394.36 kJ mol ! 3w -237-12 kJ mol~! 2|

How would you account for the following?
(i) Aldehydes are more reactive than ketones toward nucleophiles.

(ii) The boiling points of aldehydes and ketones are higher than those of
the corresponding hydrocarbons.

Give two main structural differences between DNA and RNA.

Complete the following reaction equations by giving the missing materials,
reagent or product as required :

CH,CHjg
. NaQCr207, HQSO4
(1) >
A
Cl COOH
.. 1) CO,
(ii) -
.......... 2) HSO
ffafaa & s fafau .

(i) iEREE sAfireRteRt % ufd hIeHl 6t e Ufceeres Afue Tl 2 2|
(i) UfcserEel 3t HEHl % HUHiTh dearaetl TEgihlsHl i el 3ffteh 2id 2 |
o THo To 3R Mo To To H & Y&I TLIHIHE fIadTd Fdmsy|

AT TP wared, e s1gen Iaare foed gu fefafad stfwfsren avfeon
= o1 AT

CH,CHjg
. NaQCr207, HQSO4
(i) >

A

Cl COOH
.. 1) CO,
(ii) -

.......... 2) H3O
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21.

22.

23.

24.

25.

SECTION-B

Qus—d
OPTION-I
faeheu—1
( Environmental Chemistry )
( TaTERUE WA )

What are environmental effects of acid rain? 1
sttt awt % wafeRefi gvma @ 87
Which heavy metal pollutant comes into the air from automobile exhausts,
paint, ceramic and pesticide industries? What are its harmful effects? 2

FE-T R 9Tg YgEE aedl k gu, Yo, frfiw ot diewmft @ @ ag # en
ST 27 TUH ETHHR TS 1§

How does cadmium enter the human body? List any three toxic effects of
cadmium. 2

refrm gl % TR § FH UgEd 27 39 Tl e oTfaT yeEl i gEfeg Aif)
() What are ionizing radiations? How are they produced?
(b) Name any three manmade or anthropogenic sources of radioactive

pollution and one accident in the past which led to high radioactive
leakage. 4

(%) AEFeR faferor = gidt 27 a8 9 Ie Bl 27

(@) wHaHHd a1 AFaRsd! feAufFea weguo o fohel o9 @ial o AW Sdse| et o
TS ThEl T gee 1 W sy e 3= eAfFea fwe ga)

(a) Explain the various physical pollutants that enter the water bodies. What
are their effects and significances?

() Why is chlorination not regarded the most desirable method of
disinfecting polluted water? Which precaution is necessary before
purifying the drinking water by chlorination? Mention two methods which

are preferred over chlorination. 6
(%) TARME H YA FH Al Wifde UgueRl I AR HIWU| Ik TWE IR HEd
ER I

(@) FAERT Fb Ugfia S w fwia w A wed e o a7 R T o
H FAHIRT B IE B W TR F HEEH EwEd 37 37 @ Al @
Faree 2 st & S wefear f =nlie)
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21.

22.

23.

24.

25.

OPTION-II
faehca-11

( Chemistry and Industry )
( @I SR FET )

Name the fuel and oxidizer used in ballistic missiles. 1

sfcfees faea & W= 29 9 99 3 IT=Es w1 AW fafEu)

Can the same substance be used as an antiseptic and a disinfectant? Explain
giving example. 2

w1 TF & uerd qfaeft 3R AT R w9 B WA R ST oweRdr 27 Saw afd
e Hif |

List the raw materials used to prepare chemical stonewares. Write its uses. 2

ORI qE-0 F9H T B 9 gere  gEieg i TR 3 uEl ok 3w
fetfiam |

(a) Define dye. What are complementary colours?

(b) What are mordant dyes? Give one example. 4
(%) o i afedmon difs) aftqEes T # g 27

(@) TEYH Sk 1 T 87 TR Ueh I e |

(a) Differentiate between addition polymerization and condensation
polymerization. Give one example of each.

(b) Write the names and structures of monomers of PHBV. 6
(F) T FECAHT AR HoH SElHl H g HIWT| T&AF 1 Teh 3801 AT |
(@) PHBV & U&halshl & A1 3R Gr=Ad fafaw)

* ok
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