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CHEMISTRY (Theory)

W e (srfas)
Time allowed : 3 hours Maximum Marks : 70
fraiRa a7 : 3 g72 sferpaa 3i# ;70
General Instructions
(i) All questions are compulsory.
(i) Marks for each question are indicated against it.

(i) Question numbetl to 5 are very short-answer questions, carryihgnark each.
Answer these in one word or about sentence each.

(iv) Question numbeb to 12 are short-answer questions, carrying 2 marks each.
Answer these in abo®0 words each.

(v) Question numbet3 to 24 are short-answer questicms ®fmarks each. Answer
these in abou#0 words each.

(vi) Question numbeR5 to 27are long-answer questions &f marks each. Answer
these in abou?0 words each.

(vii) Use Log Tables, if necessary. Use of calculators is not permitte
T 39T :

() &t 597 orfvard &1

(i) 9% g97 & T SF 9T T B

(i) FoT-aeEr 1 & 5 % Sifa Tg-3ag J97 &1 g% 97 & g 1 5% &1 g J97
T IAT T I I1 G 1T H g |

(V) Fo7-a&T 6 & 12 TF Tg-IT0T J97 &1 F& 997 @& fo1g 2 &% &1 §d® g97 &7
JAX TTHT 30 = H g
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(V) To7-9@T 18 & 24 T% Tg-I70T 997 & | FAH G979 & (17 8 31 &1 FdP G97 #
JTX TTHT 40 J=T F FHAT

(Vi) To7-9@T 25 & 27 0% F-F00T §97 &1 §A% g97 & g 5 576 &1 GAB FIT BT
JT TTHT 70 = H g

(Vi) STTEYFHATTAR @I 2l FT AT B | Hegeedd P FTINT H SIgENT TE £l
1. Whatis the coordination number in a rock salt type structure ? 1

Uk @i Ta9 Y Bl ST § ST 9@ # Bl & ?

2. State Raoult’s law for a binary solution containing volatile components. 1

T AN =Rl A faaas & fou e @& Mg fafaw

3. Whatis meant by order of a reaction being zero ? 1

fordT siffeRar @61 wife S B @1 T arad B & 7

4. Write the IUPAC name of the following compound : 1
(CH,),CCH,COOH
=1 9 &1 e dne . (JUPAC) 99 fafaw :
(CH,),CCH,COOH
5. Mention one commercial use of N,N-Dimethylaniline (DMA). 1

N, NSEHR@UM (DMA) &1 U arforisds Suan faiag |

6. State as a mathematical formula the de Broglie relationship for moving particles. What
experimental evidence is available for this concept ? 2

OR

Specify the ranges of values for quantum numberamd m for an electron in an
atom when the n quantum number value for it is 2. What is the significance of these
values for the orbitals ? 2

T FOI % TR H g SRl G99 B o g & 9 fafau | 39 gee &
o @ar wrEifes goT Suee §
AT
Tq fRl 9T § SwaR N FEied §@m & AW 2 B, df SEdl m SR m, Fied
TS & WHEl BT IREX FT BT ? TEl AAfdedl & MU g8 AW HT A @d
g7
7. When can an endothermic process be spontaneous ? Give an example of such a process.
T SO WY %a @ Jafid &l 9hdl & ? U WhT Pl U% el g |
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8. Write balanced chemical equations for the following reactions : 2

() LiH+AICl, —22%

@) R,SiCl, —2—

=1 sttwferaneti & fog gqierd wEmafe qHiemr e
() LiH+AICl, —22

@) R,SiCl,—2—

9. Explain anyoneof the following statements : 2
() The transition metals are well known for the formation of interstitial compounds.

() The largest number of oxidation states are exhibited by manganese in the first
series of transition elements.

=1 el | ¥ fRdl us @ @ wif
() SiTeRIe ARl B a9 & [0 WHAYT 9y Ui © |
(i) GHAOT Tl B gEH AU H Haifeeh SUdd STERI HUHIST &N USRS
I
10. Draw the three dimensional representations of (R)- and (S)- butan-2-ol. 2

(R)- SR (S)- Zp-o-aita & fafm feqw amfad AR |

11. Wirite chemical reaction equations to illustrate the following reactions : 2
() Williamson synthesis of ethers
() Reimer-Tiemann reaction

f= erfafRamett & REm & foau wamafye stk g & fafao -
() e’ @ faferasaT doerwor
(i) TEER-Eme srfufsman

12. Distinguish between addition polymers and condensation polymers and give one example
of each class. 2

TETET 2T |

13. Answer the following in the light of MO theory : 3
(@) Which has a higher bond ordef,dE C3 ?
(b) Which species is not likely to exist, or Bg ?
OR
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(@) Compare the structural shapes of the following species :
SF, and SE
(b) What type of intermolecular forces exist betweepa@d CBy present in a mutual
solution ? 3

MO (3nfoaes sffdea) fgra & ded & =1 9t & I 4 -
(@ Car C2 o ¥ frgant ey Hife I=aw & ?
(b) Li,ar Be, ¥ & formr wfishiy 1 it qwa 781 & ?
AT
(a) F=foiaa =isliy @ 9 Tdes sriadl o gar Hifvg
SF, 3R SF,
(b) TER giod s § Cl, 3R CBr, & &9 {6 YR &1 AqUAIH a0 B Al
T ?

14. (a) Name an element with which silicon can be doped to give an n-type semiconductor.
(b) Which type of crystals exhibits piezoelectricity ? 3
(@) <9 T &1 9W fafar e Rfaes § @i &3 | td nSEy dAdaas g

BT |
(b) fre y@R & foptea a@-fagq (FeEafrRe) wifa & a g 2

15. The vapour pressure of water is 12.3 kPa at 300 K. Calculate the vapour pressure of a
one molal solution of a non-volatile non-ionic solute in water. 3
300 K ¥ 9@ & a7 a9 12.3 kPa (fhel urehar) ar &1 o § U Sramwefid 8
IS [Tod & T Hida fOaa faaas & o | aReied st |

16. Using the values of H® and A S®, given herein, calculate the standard molar Gibbs
energy of formation(A.G®) for CS, (I). Given - S9 (CS, I) = 151.34 J K mol™,
S? (C, graphit¢ = 5.74 J K mol?, S? (S, rhombic) = 31.8 JK mol* and
AH® (CS, 1) =89.70 kJ mot. 3
AH® SR AS® & U Mo 7T #1 9ER & gY CS, (I) & faw Fmior @ 7 Jier
e St (A,G®), & AW qRepfad &g | fear mar & : SP (CS, 1) = 151.34 J K mol™?,
S? (C,¥wrEe) = 5.74 J K mol?, S (S, Fumaner) = 31.8 JK mol? 3R
AH® (CS, 1) =89.70 kJ mot.

17. The rates of most reactions double when their temperature is raised from 298 K to
308 K. Calculate activation energy of such a reaction.
(R=8.314 J met K%, log2=0.3010)
ST AOA 1 298 K & 308 K T SgraT STl & ol STTerehist SArafihanst sl X g &l Sl
T UEr Sifuthatsti & afRaur ol & R HifoTT |
(R=8.314 J met K%, log2=0.3010)
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18. State what is observed when

() the electrodes connected to a battery are dipped into a sol.
() anelectrolyte solution is added to a sol.
(i) anemulsion is subjected to high speed centrifugation.

fafe 6 @& g@r o & 99

() & & 92 sawerel & R || § @ o 2|

(i) o & forelt FRrq-staaeg &1 =@ femar ST 2|

(i) fRET THEYN @1 Sad T F STUBeEOT AT ST B

19. Answer the following questions : 3

() Which element in the first series of transition elements does not exhibit variable
oxidation states and why ?

() What happens when a solution of copper (Il) sulphate is saturated with ammonia ?

(i) Why do actinoids, in general, exhibit a greater range of oxidation states than the
lanthanoids ?

= g9l & I 4y -
() WHHOT qE bl G AU § piAEr o URad IUFa STaent e Tt der & 3R
Fr
@) @ BT & 9F B (1) Ghe & faaaw w0 s & g e S g e
(i) TET F T IR AHFEr qRSHTEEl w sTuer UfRATaEl W Sudas STawreli & uier
e & 2
20. (@) lllustrate the following with an example each :
() Linkage isomerism
() Coordination isomerism
(b) Why is [NiCl ]~ paramagnetic ? (Ni = 28) 3
(@) /1 & & 9% B TH-UHh S & Al TR BT :
() svu (fWider) FE@IEAr
(i) SuHEqdH  FHEIEdr
(b) [NICl,)% sggwaa@ i &ar & ¢ (Ni = 28)
21. Write the nuclear reactions for the following radioactive changes :
() Z°Po undergoes-decay

(i) >*Pa undergoef -decay

(i) :’Ba undergoes K-decay
(You can put ‘X’ for the symbol which is not correctly known)
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22.

23.

24.

25.

ot feamifeea aRadat & fog aifwee sifufraret @ ffao
() ::"Po T 0-&7T BT ¥

(i) >*Pa T B -e1T BIAT

(i) ’Ba K-Tss (HwR) &l &

(STeT @& Uil S 7 & 9'f oy ‘X’ @ SUANT X Hhd 2)

Explain the mechanism of nucleophilic addition to a carbonyl group and give one example

of such addition reactions.

FEMA T W foAAbicrn dNT &1 Bhamafer & T9smey R UE JrTerd Attharett
H Th FE iy |

Write the chemical equations for the following chemical reactions :
(@ 1-Nitropropene is prepared from acetaldehyde

(b) Benzonitrile is converted to acetophenone

(c) Aprimary amine is prepared from a primary alkyl halide

=1 Tt stfharst & foau e gH e fqiag

(a) Twicfeeergs ¥ 1-TEAUIMN ST

(b) IIHIEEET & UHRGEN | &I

(c) TH Al Ufeehel Bel3e & WEHd UHI ST

Mention one important use of each of the following :

() Equanil

() Sucralose

(i) Carbon fibres

7 & ¥ g% # Uh g IuanT fafan
() TFEl
@) hera
(i) =TT BTER
(@) Write the formulation for the galvanic cell in which the reaction,
Cu (s) + 2Ag (ag) > Cu* (aq) + 2 Ag (s) takes place.
Identify the cathode and the anode reactions in it.
(b) Write Nernst equation and calculate the emf of the following cell :
Sn (s) | St (0.04 M) || H (0.02 M) | H (g) (1 bar) | Pt (s)
(Given E%./sa =—0.14 V)
OR

56/2/1 6

3

2,3



(@) Explain with one example each the terms weak and strong electrolytes.

(b) Write the Nernst equation and calculate the emf of the following cell :
Fe (s) | F& (0-001 M) || H (1 M) | H, (9) (1 bar) | Pt (s)
(Given E®re jre =—0.44 V) 2,3

(@) 3T Treot A &1 Geuor fafge e e erfulear e &
Cu (s) + 2 Ag (ag) > CuU* (aq) + 2 Ag (s)
HUs AR UArs rfufhamel @ yeEm i)

(b) == FeiRor B fafey &) fv= @@ @ frara. (emf) aRefoaa i -
Sn (s) | S# (0.04 M) || H (0.02 M) | H (g) (1 bar) | Pt (s)
(fear = & Ewsa =—0.14V )

e
(8) T IR yaa fagq-sruEedl # UH-UH SEed & A1 ATl Hi |

(b) T FHRor @ fafgw iR =1 ¥« &1 faars. (emf) aRefaa i -
Fe (s) | F& (0-001 M) || H (1 M) | H, (9) (1 bar) | Pt (s)
(fear mar & E®e e =—0.44V )

26. (a) How would you account for aryo of the following :

() PbQ, is a stronger oxidising agent than SnO
(i) H,PO, acts as a monobasic acid.
(i) The pKa value for HOCI is higher than that of HOCIO.

(b) Draw the structures of the following species :
() Peroxodisulphuric acid, 8,0,
(i) Xenon tetrafluoride, Xef 2,3

OR
(@) Assign reasons for amyo of the following observations :

() The lower oxidation state becomes more stable with increasing atomic number
in Group 13.

() Hydrogen iodide is a stronger acid than hydrogen fluoride in aqueous solution.

(i) The basic character among the hydrides of Group 15 elements decreases with
increasing atomic numbers.

(b) Draw the structural formula for XeQF 2,3
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27.

(@)

(b)

(@)

(b)
(@)

(b)

(@)
(b)

(@)

(b)

(@)

(b)

56/2/1

fr= & & 58 @ & Fror fomga T FHif

() SnO, @ 3Wem PbQ, UF Yae¥ IUATTF ¢ |

() H,PO,u® widfler (=t &l & FqeR LT ¢ |

(i) HOCIO =T 3mdem HOCI & fow pKa 919 3= 2idr 2|

=1 @fisliy @ @A smad #Ig

() weiTFEEaERs 3w, H,S,0,

(i) S TSRS, XeF,

Jgar

= # ¥ fFel @ Faqiedl & 0 STaRed ROl & [ikay

() @ 13 § 9] q&AT qeA H AT T U= Saeny st wmEl il S
g

(i) St faeee § eEgo FSiEs B ST ElEgio STAIeEs Sifud Jad ofd
T T

(i) & 15 9 T & TEIES F AT FGBR W] H&AT b qgd H A1 gl
AT

XeOF, &l HT&l g1 i@ i |

Name the three major classes of carbohydrates and give the distinctive

characteristic of each class.

What are nucleotides ? Name two classes of nitrogen containing bases found

amongst nucleotides.
OR

Describe the classification of lipids based on their chemical compositions. Mention

the chief chemical characteristic of each class.
Explain the term ‘mutarotation’.

FEERESE % a9 I9@ a & AW faRae iR yds &1 Herwsd AT aaeg |

fFASTICIEE T B & 7 F(oasilergel § U0 AW ardl & UF &Rl & it & AW
AT ST R g @l |
e

I TAIWE Fqaed & AUR W fAfUS & aifeor &1 v Hie | I&® a & &
TR ATHALOT BT Ieerd Doy |

RERIEYE &l AAT HINT |





