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CHEMISTRY
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(313-B)

Time : 3 Hours] [Maximum Marks : 80
SE 0 3 9] [s{fan= = 80

Note : (i) This Question Paper consists of two Sections, viz., 'A' and 'B'.
(i1)) All questions from Section 'A' are to be attempted.
(ii1)) Section 'B' has fwo options. Candidates are required to attempt questions

from one option only.

wog 2 (1) @2 opelal v Rensl Res, 39w 'A' @32 'B' |

(i) fem 'A' @F T AT Ted A I 2@ |
(iii) Rt 'B'-co v Ko 7@ | @eFia AAFRioe @b [eeE oo Ted e

O A |
SECTION - A
ket - A

1  What do the following symbols represent ? 1

fafeie el i QoM e

() ng (i) Gg
2 Write [UPAC name of the following compound ? 1

fasferfes @a IUPAC 95 (&% -

(CH;), CH - $H — COOH
Cl
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3 Write structure of the major product of elimination reaction of 1
2-bromopentane.

2-@ICATATH-GF W2 (elimination) RI&F 27 (major) Rfeere it
5107 (314 |

4  What is meant by molar mass of molecular compounds ? How many 2
moles of CaCO5 weigh 5¢g ?

[Atomic Mass : Ca=40.0u, C=12.0u, O=16.0 u]

CTfeE 2MIcLa eI ©F (molar mass) ICS | (FICH 2 F© (T CaCO5-9q
©d5g ¢

[2MraefE%F ©F : Ca=40.0u, C=12.0u, O=16.0 u]

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

wgfes o 1 e a1 Syl SFRPIEAITS (Periodic Table) Fo@fe
AT (Period) @ XAt (Group) (R ?

6  Define Hess's law of constant heat summation. Write one useful application 2
of this law.

(T SICoT AT C?IT‘»T‘;E% (Hess's law of constant heat summation) (67 | €<
GG SHACIAN AR SCad FCA |

7  Calculate the bond enthalpy of N —H bond in NH;(g); Given : 2

NH;(g)-4 N — H I3 9 Gq=01eT>l (enthalpy) 66 21| 2w

%Nz (g)+ %H2 (2) — NH,(g), A, H® =— 46 kJ mol ™'

1 -1
EHZ (g) > H(g): A H® =218 kJ mol

1 -1
ENZ (g) > N(g); A H® =973 kJ mol
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11

Giving any four points, differentiate between physical and chemical adsorption. 2
(OT® € TP SIETRCE (physical and chemical adsorption)-&3 SICKy BTG
A1y (TR |

How will you carry out the following conversions : 2
(1) Aniline to sulphanilic acid

(i) Benzene to aniline

fafeiRe oAffadaafeT (conversions) fFeia ealoe 23 :
() Hiffm & et snbe
(i) @fea e S |

50.0 kg of N5(g) and 10.0 kg of H,(g) are reacted to produce NH;(g) 4
according to the reaction given below. Calculate mass of NH;(g) formed.
Which is the limiting reagent in this situation ?

N, (2)+3H, (g) = 2NH; (g)
[Atomic mass : H=1.0 u, N=14.0 u]

50.0 kg No(g) €32 10.0 kg H,(g) R stz fMlerie [iern sidll NH;(g)
A FCA | T2 NH;(2) -9 ©F o7 a1 | @2 R Afhresidl R
(limiting reagent) (=G ?

N, (g) +3H, (g) — 2NH, (g)
[#NFMe7F S : H=1.0u, N=14.0 u]

(a) Which type of deviation from Raoult's law is shown by chloroform- 4
acetone liquid pair ? Justify your answer.

(b) The determination of osmotic pressure is considered a better method as
compared to other colligative properties for determining the molar mass
of macro molecules such as starch, proteins etc. Explain why.

(a) PARE-SRRGE o g ASTHT G (A0S [ aaFfon Rpfe amfq
T2 TEEE FACE Y@ wis |

(b) TR FCA : WGATF B9 (osmotic pressure) T Sy colligative
properties-43 (2F macro molecules-93 FARF ©F et sy @
ToR& 7S |
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12 (a) Differentiate between diffusion and effusion. 4

(b) The rates of diffusion of CO,(g) and O5(g) were found to be 0.29 and
0.271 respectively. What is the molecular mass of O5(g) if the molecular
mass of CO,(g) is 44 u ?

(a) o (diffusion) 8 SN (effusion)-aF e (STCAT |

(b) CO4(g) € O5(g) -4 T T TAGFC 0.29 € 0.271 1 I CO4(g) -4
S ©F 44 u T, ST O5(g) -4 ST o FO°2

13 (a) What is the relationship between the standard Gibbs energy change and 4
equilibrium constant of a reaction ?

(b) Calculate the standard Gibbs energy change for the reaction
CH, (g)+0,(g) = CO,(g)+2H,0(1) at 298 K. The standard Gibb's

energy of formation of CH,(g), CO,(g) and H,O(l) at 298 K are
—50.8 kJ mol~!, —394.4 kI mol~! and —237.2 k] mol~! respectively.

(a) 1o [IEF Sy sl ﬁﬁ?[ &3 #/fa (standard Gibbs energy change)
@ A &<F (equilibrium constant) -9 T=>F F2

(b) fsfee Rz aay e #13 *f&= (standard Gibbs energy
change) (T a1

CH, (2) + 0, (g) = CO, (g) + 2H,0(l) @5 298 K-4 *kufbe® =raCR
TeAMCT 2| ﬁ?’{ *f\& (standard Gibb's energy of formation) 298 K
SI7RIEGR CHy(g), CO,(g) 8 H,yO(1) TN

—50.8 kJ mol™!, —394.4 kJ mol~! ® —237.2 kJ mol~! |

14 (a) What led Heisenberg to propose uncertainty principle ? How is it 4
expressed mathematically ?

(b) Calculate the uncertainty in position of an electron if uncertainty
in its velocity is 5.7 x 10°ms~!. (h=6.6 x 1034 kg m?s~!, mass of
electron = 9.1 x 103! kg)

(a) S5l i (uncertainty principle) QRGN (e 2T A ?

(b) G [EAPGLAT SRBITAF S*BIS! (uncertainty in position) T FC1 |
I OF SIfSTaCaT ™5l (uncertainty in velocity) 5.7 x 105 ms~!.
(h=6.6 x 1034 kg m? 57!, 3CERGCAT ©F = 9.1 x 103! kg)
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15 (a) Using IUPAC norms write the formula of following compounds : 4
(i) Dichlorobis (ethylenediamine) cobalt (III) chloride
(i1)) Potassium hexacyanoferrate (I1T)

(b) Mention two reasons which are responsible for the so called "inert pair
effect.”

(a) TUPAC o™ SepRel 03 [fNRie ({097 ACF© (574
(i) SRR GRfem siRentem) @& (100) @Rz
(i) SBIRTIN EIPARICAICHCRG (11D)
(b) e (I 2@ (inert pair effect)-43 Te WK 96 ST Srard FCA! |

16 (a) Write the products of the following reactions : 4

: PCC
(i) CH,4(CH,),CH,0H ——

o NaOH
(i1) 2CH,CHO 150,278 K

(b) (1) Name the base that is found in the nucleotide of RNA only.

(ii)) What is the primary structure of proteins ?

(a) fasfeie Rferme Rfeaere s @12 :

: PCC
(i) CH4(CH,),CH,0H ——

. NaOH
(i) 2CHyCHO — 00

(b) (i) RNA-93 fTSIFEHRTT (nucleotide) @ FRT “ilex I ©F AW
CoTCAN |

(i) caNforaa &1 sionfo et |
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17 (a) Write equations of the following reactions : 4
(i) Friedel - Crafts reaction - acylation of benzene.
(i1) Nitration of phenol with a mixture of conc. HNO;5 and conc. H,SO,.

(b) Arrange the following set of compounds in the increasing order of the
property indicated against each.

(i) CH;CHCICH,COOH, CH; CH, CHCICOOH,
CH; CH, CH,COOH (Acid strength)
(i) CH;CH,OH, CH; — O — CH;, CH; — CH; (Boiling point)
(a) TNfeie [ aNae el
(i) R SHPRE™S — =Free — @esa [iw
(i) ¥ HNOj; € 99 H,S0, -97 filel 7l (FelCerd aiecG=ie |

(b) IHAICS SralR® 4 SPAICE fHferie (e GNREN T (increasing
order) eS8 :

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

CH; CH, CH,COOH (SiiRces Siget)

(ii) CH;CH,OH, CH; — O — CH;, CH; — CH; (Fg5+T%)

18 (a) On the basis of VSEPR theory predict the geometry and draw the 6
molecular shape of BeH,, BF; and CH,. Arrange these molecules in
increasing order of bond angles.

(b) Draw the molecular orbital energy level diagram of He, molecule.
(a) VSEPR-9% ©§ @&l BeH,, BF; € CH,-93 ififes oiow fefa < |

G NG ST od & FCAT | I @I (bond angles)
G T @2 S fF TS |

(b) He, S e SRRIRHIE *f@Wad (molecular orbital energy level)
o S el |
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19 (a)

(b)

(a)

(b)

20 (a)

(b)

(b)

Write the cell reaction and calculate the emf of the following cell :

Me(s)|Mg?* (0.001 M)||Ag* (0.0001 M)| Ag(s)

Given Ege“ =+3.17V.

For the reaction 2N,O;(g) = 4NO, (g) + O, (g) the rate of formation
of NO,(g) is 4.8 x 10-3 ms~!. Find the rate of disapperance of N,Os4(g).

fwfee @icea @F [i@0 (cell reaction) (712 8 SfGLHEF 61 (emf)
ey 4t

Mg (s)|Mg>* (0.001 M)||Ag™ (0.0001 M)| Ag(s)

ewg : E°, =+3.17V.

2N, 0, (2) = 4NO, (2) + O, (g) i NO,(g)-97 2&feq 219 (Rate
of Formation) 4.8 x 1073 ms™! N,O4(g)-95 W?:[f@?f 219 (Rate of
Disapperance) felef 21|

When MnO, is heated with conc. HCI a pungent greenish yellow
coloured gas ‘A’ is evolved. ‘A’ reacts with excess NH; to give a
colourless gas ‘B’. Identify ‘A’ and ‘B’ and write chemical equations
involved.

Arrange the following in the increasing order of the property indicated
against each :

(i) HOCI, HOCIO, HOCIO,, HOCIO; (Acid strength)
(i1)) HF, HCIL, HBr, HI (Thermal stability)
9 HCI-93 3% T MnO, T3 T8E F(e] FRoHIS (pungent) IS 2o

ST A’ BRol 27 | A’ Sifefes NH;-«% 105t [Rfaz wea aef2ie ol B’
TAT I | ‘A’ 8 ‘B’-(F AN I | LT amnias wNieae ik |

IFAICS TS 5 S e ({1911 FERESE 0N (increasing
order) &N :

(i) HOCI, HOCIO, HOCIO,, HOCIO; (STifires Siael)
(ii) HF, HCI, HBr, HI (99 /%! : Thermal stability)

6
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25

SECTION - B
e - B

OPTION - I
Rem -1

(Environmental Chemistry)

(AR TR

Why is carbon monoxide extremely toxic to humans ? 1

PR NCARBT AR &) e [S (el ?

Mention any four toxic effects of Cadmium. 2

FCRRITE 1Rl [REe (Toxic Effects) 2©R (A0 |

Explain the effects of following radioactive radiations on living beings : 2
(i) 7y -radiation (ii)) X-rays

TG o NT® (oeg Wg3@e (Radioactive Radiations)-&3 2SI 1<
BIK I

() - (i) X-af

Mention the steps by which polluted water is made fit for drinking. How is 4
sludge utilized ?

7S TS 2 TS f[Feitd 341 27, O ivieferd e 303l | [Feia Fiw
(Sludge)-(F TR 1 =7 2

How is ozone layer helpful to us ? Explain how does the ozone layer get 6

depleted. Give chemical equations involved in this process. Write any two
harmful effects of ozone layer depletion.

ST WY [FOIE SN T2 303 2 eI S B9 Foas
(Depleted) =3 o A7t 01| @2 Afey E aEEs ARwesle o
Qe WA S (Depletion)-43 R 96 Tl A7 (10T |
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OPTION - II
o - 11

(Chemistry and Industry)
T R W)

21 What are the main classes of rocket propellants ? 1

A6 STHAF (Rocket Propellants)-4d 36T freiel & 2

22 How is the structure of dye related to its colour ? Which is the characteristic 2
structural unit of Maritus yellow ?

Tig (Dye) -9 513+ O A0S AT [FOICT 7=AfF 2 Maritus Yellow -3 W@W

NITLTE G 2

23  Which class of drugs is used to 2
(i) reduce body temperature and
(i1)) reduce anxiety and bring calmness.

Write one examples of each.
fAEleie (g (P glol 92 91 272
(i) (2T O7IGl T390 G}

(i) TT79 FACS 8 I(F =G FACS |
afefba gis S Trisdl 7l |

24 Explain the preparation of the following types of glasses. Mention any two 4
uses to each.

(i) Flint glass

(i1)) Laminated safety glass

fogieie apfon PET (Glasses) @gfe Ay a1 | &felba 7o T3 T2
forata |

(i) T© A 76 6 (Flint glass)

(i) sHNCACEe A @?ﬂg\‘) 70 F5 (Laminated safety glass)
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Compare the properties (any four) of natural rubber and vulcanized rubber. 6

Write the name and structure of the monomers of the following polymer :

n

How do thermoplastic differ from thermosetting polymers ?

25 (a)
(b)
! i
+0-H,C-CH,-0-C
(c)
(a)
O OEel A | (T 51D)
(b)
) i
+0-H,C-CH,-0-C
()

polymers)-dg (AP 7 ?

O

|
C

2APRo IS (Natural rubber) '8 !96’14311‘\113\‘37\&3 IS (Vulcanized rubber)-<4q

ferferie #IfeTsita= (Polymer)-@3 SCAINRIGE (Monomer) IS € 910+ (FTCA! |

65/SS/A/B-313-B-A |
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T 2P5F (Thermoplascit) e ATHADL AT (Thermosetting
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