This Question Paper consists of 30 questions [Section-A(20)+Section-B(5+5)] and 8 printed pages.
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CHEMISTRY
oIt

(313-B)
Time : 3 Hours | [ Maximum Marks : 80
S @ 3 90T ] [ sffmi @ 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.
GBI (1) \3 eerafs gt e Rew, @ ‘A7 «3e ‘B |
(i) fRems ‘A’ (P TS AT e AW IO |
(i) ferer ‘B’ o 13ft ey awm| wos@ A9rFdied st Keer s Tea owie
IO (]|

SECTION - A / fJetst - A

1.  What does the following symbols represent ? 1
(i) ms i) Ms
fafafs teafr & ot 3@ 2
(i) ms i) Ms

2. What is meant by Glycosidic linkage ? 1
“IREPIRRGS fe12t@S (Glycosidic linkage) JeTto 6 @RI 7

3.  What is the major product of elimination reaction of 2-Chlorobutane ? 1
2-@FIRIRSHET S ffawg qav Afearers smfe 5 2

4.  What is meant by molar mass of an ionic compound ? How many moles of CaCO; weigh 5 g ? 2
[Ca=40.0 u, C=12.0 u, 0=16.0 u]
QTG SIFAT AT @ITIF ©d (molar mass) I6TCo [ @RI 7 Fo O CaCO; -99 ©d
59m ?
[Ca=40.0 u, C=12.0 u, O=16.0 u]

5.  Define Modern Periodic Law. How many groups and periods are present in the modern 2
periodic table ?

Sy s Jaft @1 SYFE = TS (periodic table) 35 R @3 &% @&
3R 7
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10.

e
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Define Hess’s Law of constant heat summation. Write one useful application of this law.

@I S g fFevel Jaft oty 3 @a it TfE At o1y |

Calculate the bond enthalpy of N—H bond in NH;(g);
1 3

Given : - Na(g) + = Hagg) = NHg(g); AH = — 461 mol !

% Hy(g) — Hg); AH®= 218 k] mol ™'

%Nz(g) — Nig); AH= 973 K] mol '

NH;(g) -9 N—H I%3 ‘T%F Q571 (Bond Enthalpy) X w2+ |
ARG % No(g) + % Hy(g) — NHa(g); A H*= — 46 K] mol !

% Hy(g) — Hg; AH?= 218 K] mol ™'

%Nz(g) — N(g); AH°= 973 k] mol !

Show by graphical representation the effect of adding a catalyst on a reaction.
W36 TR SgE6s @ deld @rafbrad TR mals |

How would you convert the following ?
(i) Benzene to m-Chloronitrobenzene
(i) Aniline to Chlorobenzene

fArfafie woisafd Feid 3@ @Us 7
() Qf&T A m-GEFETEGEET
(i) SN AF @EIERIET

192 g of sulphur dioxide reacts with 64 g of oxygen in a closed vessel to form sulphur trioxide
according to the reaction :

(a)  Which is the limiting reagent in the reaction ?
(b) Calculate the maximum mass of sulphur trioxide that can be formed in the reaction.
[Atomic mass : S=32.0 u, O=16.0 u |

192 51 ST OIRTHIZT 3 64 ST HFCSH A6 Ia 2ita [fea 9o stieeg TRSR0
TeAT I (\I ﬁﬁf—aﬁ@, i Eal :Azsoz(g) + Oyg) = 2505,

(a) @3 Ko Swm [KFEE (limiting Reagent) @&FT ?

(b) SIS F© AT ©E@d ATEE FRORET O3 [KfeTr Seom 3@ of {9y 711
[N ©F : S=32.0 u, 0=16.0 u ]




11. (a) What led Heisenberg to propose uncertainty principle ? How is it expressed
mathematically ?

(b) Calculate the uncertainty in position of an electron if uncertainty in velocity is
57x10°ms~ L. [ h=6.6x1073* kg m? s~ 1, mass of electron=9.1x1073! kg]

(a) BRSNS SAfFeer Sife Frei TPHe = 2 Frer@ @ sififssei@ aF e st
J_ 7

(b) W IEFLET SARIET AfPpTe! 77 Face 7@, I afs@er s vTer 33
5.7%x10° ms 1.

[h=6.6x10"3 kg m? s~ 1, 3EILET ©F =9.1x 10731 kg]

12. Account for the following :
(@) A solution of ethanol and cyclohexane shows positive deviation from Raoult’s law.
(b)  The determination of osmotic pressure is a better method as compared to other colligative
properties for determining the molar mass of biomolecules such as proteins.

AT P9 -
(a) 3AFS @Ie @A G &9 IA3THT J@ (Raoult’s law) (AF g9 Kp3fs
A FE |

(b) TSR Y @NF (TR SNfF B A SEs SF315 ST 4 (colligative properties)
-99 (bW ‘\Wtwllﬁl% B9’ (osmotic pressure) {4 JIfiFog SAIN effwzr|

13. (a) What is Compressibility factor ?
(b) Calculate the pressure exerted by 5.0 mol of carbon dioxide in a 1 litre flask at 47°C
using ideal gas equation.
[R=0.0821 L atm K~ 1 mol 1]
(a) STeANsSl B9F (Compressibility factor) IeTC® & (IR 2
(b) 1 fACK FIF 47°C -9 IFFS 5.0 @I I SIZSHBT 7T [5G B S ST SRR
IR I T Fa00 7|

[R=0.0821 L atm K~ ! mol~1]

14. (a) What is the relationship between the standard Gibbs energy change and equilibrium
constant of the reaction ?
(b) Calculate the standard Gibbs energy change for the reaction.

at 298 K. The standard Gibbs energy of formation of CH4( , COz(g) and HZO(I) at 298 K
are —50.8 k] mol~1, —394.4 k] mol~! and —237.2 k] mol - respectively.

(a) owie 5157 iR “1fq$q (Standard Gibbs energy) €2 35 &3 (equilibrium constant)
-QF WS B 6 2

(b) [lEfs [Kiewa Sy duie Bp] e SiTeT Fo 3@ [9T 391 (298 K -9)
CHy (), COp) 992 HyOp -9 298 K -9 #4BTSR o B =1 ze7 mrwew
—50.8 k] mol~1, —394.4 k] mol ! @92 —237.2 k] mol 1 |
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15.

16.

17.

Complete and balance the following chemical equations :
(i) FeSO,+H,SO,+H,0, -
(i) Cu+HNO;—
(conc.)
Draw structures of the following :
(i) HOCIO; (i) XeF,

o

fafeilie apmfs Kieaiafe oo s smelfRE (balance) 39 :

(i) FeSO,+H,S0,+H,0, -
(i) Cu+HNO, -
(]9)
faafafie Anstasfera stoq sIa 59 -
() HOCIO; (i) XeF,

Write IUPAC name of the following compound :
(CH3), CH—-CH—-COOH

|

cl

With the help of suitable example, describe the following reactions :

(i) Reimer-Tiemann reaction
(i) Aldol condensation

fqt6a AIfba TUPAC 91 (o740
(CHg), CH— CH - COOH
cl
TRy Suizgenty [Hgfaiis Kiaar sfem adar 59 -

G) azwR-orm Kfem

(i) OBIOeT PO

With the help of a suitable example explain nucleophilic substitution reaction. 4
Arrange the following set of compounds in the increasing order of the property indicated

against each :

(i) CH,CH,CHCICOOH, CICH,CH,CH,COOH, CH,CHCICH,COOH,

CH,;CH,CH, COOH (acid strength)

(@

TYe SuRaarR (Ao eieers dfogma i@ (nucleophilic substitution reaction)

AT PP |

el a.>]

ffafis oroa Aafar afsit ot Fdiiie «oft @rdve Sael ral STl

ATSIA

(i) CH,CH,Cl, CH,CH,0H, CH,—O—-CH,, CH,—CH, ("0~1%)

(i) CH,CH,CHCICOOH, CICH,CH,CH,COOH, CH,CHCICH,COOH,

CH,CH,CH, COOH (3 *If&) (acid strength)
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18. (a) On the basis of VSEPR theory find out the molecular geometry and draw the molecular
shape of CH, , NH; and H,O.

Arrange these molecules in increasing order of bond angles.

(b) Draw the molecular orbital diagram of Be, molecule and comment on its stability.

(a) VSEPR ©% (@ CH, , NH, 932 H,0 -9a Sq3fera snififss sighs @ oidfs sioq
fefa T |

Q3 JYSTE IHT @I TN SlFeF Nrat S [JG5sT |

(b) Be, YT ‘WeARFST SFIIZTIET (molecular orbital) f5aft =F s @7 g
(stability) JSTATT PP |

19. (a) Write the cell reaction and calculate emf of the following cell at 298 K.
Mg(s)]Mg2+ (0.001 M)| |Cu?™ (0.0001 M) Cu

Given: E. | =+271V.
ce
(b) For the reaction

the rate of formation of NOz(g) is 4.8x 1073 MS~ L.
Find the rate of disappearance of NZOS(g).
(a) @ AfFTr (cell reaction) 5 o4 @2 298 K-« fferfi® @EfGa emf faofy &4 -

Mg g, [Mg?* (0.001 M)| [Cu®* (0.0001 M)| Cuy,,

owg : E° g =T271V.
ce

(b) 2N205(g) - 4N02(g) +02(g)
ffermifBee NO,y, -9 Sestmiaa 219 4.8x 1073 MS™ L.
JfarTifGre N,O.,.\-ad SBE® 31T 3T (rate of disappearance) NI F71
2~5(g) ppP

20. (a) Howispotassium manganate converted into potassium permanganate ? Write chemical
equation involved. Give reactions of potassium permanganate to show that it acts as
an oxidising agent in acidic and alkaline medium.

(b)  Explain the application of complexes in the extraction of metals. Write chemical equation
involved.

(a) SICIPEN TEHELE Frel@ AT *MamEEG woisite sar I 2 TR armfas
TFAaft o, Rfeam TRy (e @ AT NRaWmEiEs SiEs 8 SRy oy
T3, S NE IS |

(b) A P o AR 2ws st 91 SLRE armfas sieaaafer o

e
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SECTION - B/ fJstst - B
OPTION -1/ f&a -1
(Environmental Chemistry) / (4fata #177)

21. How is carbon monoxide extremely toxic to humans ? 1

NIHIMMRd Siv§ Pl N(.fﬂ@ll‘i\b (&0 ﬁdiﬁmmﬂ@ ?

22. Describe any two toxic effect of lead pollution. 2

(O 7R @ @A 416 [KEe 4el@@ 3977 7ia |

23. Explain the types of harmful effects of exposure to ionization radiation. 2

‘SR {649 (Ionization Radiation) -G S0 SN <17 ew 2314 Flods doiesicy
AT B |

24. Mention the steps by which polluted water is made fit for drinking purpose. Why is 4
Chlorination not the most desirable method of disinfecting water ?

TG SEIE Pel@ ATET ST I 3, I G1o3fers Stad 91 ‘@ IHE=R’ (Chlorination)
eI SN FICE &3 SIAGE S dfawt 99 @ 7

25. How is ozone layer helpful to us ? Explain how does the ozone layer gets depleted ? Give 6
chemical equations involved in this process. Write any two harmful effects of ozone layer
depletion.

SIS BT ST Pl SAFT F(E 7 S S Irol@ [Fed =7 I35 371 93 afwam
SR apTfae Seaaafet el e 8@ [Kegfes @@ it sfose oo el

OPTION - 11/ &g - 11
(Chemistry and Industry) / (FPifasiust @ )

21. Which of the Newton’s laws of motion governs the motion of rockets ? 1

NS0T @ SfoTa aoa sifere fad 3@ ?

22. How is the structure of dye related to its colour ? Which is the structural unit of methyl 2
orange ?

G SMIYT (dyse) HFIFT B 08 T A IS F4Fw ? WAReA NAHT SI5F QFF6
&7

EgEE
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23.

24.

25.

Which class of drugs is used in.
(i)  Sleeping pills and (i) Pills to control fever
Give one example of each.

fAafefis ov@ @H @M e3¢ (drug) I9TS =T 7
() Yo oy €IL (i) @F AR SFY
Afefos Wb s Twzge fite 3|

Explain the preparation of following types of glasses. Mention any one use of each.
(i) Toughened glass
(i) Insulated glass

o 0N

(A fetfis F1C6a (glass) 23S Tt 391 4fsfBa WSh T 927 Ty 41

i) TIEAG A1 (Toughened glass)
ii) 3PCETOSG &7 (Insulated glass)

(
(

(a) Classify the following as addition and condensation polymers :
PVC, Terelene, Glyptal, Teflon.
(b)  Write the name and structure of the monomers of the following polymer :

H H O O
Il

I | Il
N + CHy 3y N—C+ CHy ; C
n
(c) Differentiate between homopolymers and copolymers with one example of each.
(a) fwfafesft 6 (addition) F1 2T (condensation) #IfeE EIfifelsr 4
PVC, (bfafed, 2196 (Glyptal), (GgeT |

(b) fwfafys afemiem wEmRsfom T a3 st e

H H O O
Il

| | I
N ~ CH, 3 N—C~ CH, ; C
n

(c) FAfemIF (homopolymer) €38 ZATTHE (copolymer) - QT TS AT(F 0T 741 2fsfba

GG PE SHRAT TS |

-000-
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