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CHEMISTRY (Theory)

[FEiRT o - 3 gue 37TEHTT 375 : 70
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T e

(i)  GHIoT 3T & |

(ii) FoT-G&IT1 G5 TP 37 TG-FTIT 97 & 3R I 9% J97 & 70 1 3% 5 |

(iii) FoT-GE&IT6 T 10 TF TG-3IT07 J97 & 3 I J97 & 17T 2 HH 8 |

(iv) FoT-GEIT11 G22 7% 41 Tg-F09 J97 & 3R I J97 & 170 3 37H 8 |

(v) FIT-T&IT23 JoATITRT J97 & 3R 39% 10704 3% & /

(Vi) FIT-GEIT24 T 26 T e -IT07 F97 & 3K T4 J97 & 177 5 HFH & |

(vii) 13 ITETIHAT &1, T I 2qcA] BT FIT B | Sopeict] & 39217 B1 IFHIT 78T 8 /
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General Instructions :
(i)  All questions are compulsory.
(ii)  Questions number 1 to 5 are very short-answer questions and carry 1 mark each.
(iii) Questions number 6 to 10 are short-answer questions and carry 2 marks each.

(iv) Questions number 11 to 22 are also short-answer questions and carry 3 marks

each.
(v)  Question number 23 is a value based question and carry 4 marks.

(vi) Questions number 24 to 26 are long-answer questions and carry 5 marks each.

(vii) Use log tables, if necessary. Use of calculators is not allowed

. [Cu(NH,),][PtCl,] Sl STHEEIAISH GHIIIS TRIT | 1
Write the coordination 1somer of [Cu(NH,),][PtC/,].

2. HITSIH THTHTEE hl qdeh et FIRISS H HHIHAT BH I ITH J&H I <hl TTh
<hITTT | 1

Predict the major product formed when sodium ethoxide reacts with tert.Butyl
chloride.

3. SAMIRAT A — B oh [T, STa A hl HTgdl 11 A1 9@Ig Sl & al SAMATshAT AT i IHT &l
ST & | ST han Hhi-ehife o1 B 2 1

For the reaction A — B, the rate of reaction becomes three times when the
concentration of A 1s increased by nine times. What 1s the order of reaction ?

4. TSSO SHIT SSHTETT =1 BT 2 ? 1

Why 1s adsorption always exothermic ?

5. UWeh WHICh hisil-eh AlMeh A’ et EA C,H,O & 9HIcHsh DNP 3R HAFE®H
T CT 8 | I8 et H(WehHeh shi AT T&i hidl & T SIHH ST bl i TEH =l
Al a | A’ bl g1 ToTRa | 1

An aromatic organic compound ‘A’ with molecular formula C;H,O gives positive

DNP and 10doform tests. It neither reduces Tollens’ reagent nor does 1t decolourise
bromine water. Write the structure of ‘A’.
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6. THHICIRIT hl 98a hiloT :
(i)  3d SIoft <hl TshATT YT ST Tad AT STTFE R0 ALY Ml & |

(ii) e Thremq s ST 95% SirATaE 9Tg BId & 3R 511 §igeh <hl TIicil, ™ (W)
AT EAoh TFeTC o 3CATG H S &Il & | 2

Identity the following :

(1)  Transition metal of 3d series that exhibits the maximum number of oxidation
states.

(1) An alloy consisting of approximately 95% lanthanoid metal used to produce
bullet, shell and lighter flint.

7. TefetRad <t 9=HT RRE i : 2
(1) XeF,
(1) BrF,
Draw the structures of the tollowing :
(1) XeF,
(1) BrF;

8. e SBUCHISS L UHICH 1 W U3ce Had H YT [aga- [ eIMdl & ? 39
THSI0T | fohd TehR bl e Sd1 8 7 2

Why a maxture of Carbon disulphide and acetone shows positive deviation from
Raoult’s law 7 What type ot azeotrope 1s formed by this mixture ?

9.  AgNO, foreids arcl fohdll dgd-Auuedl ¥l § Hiohd soiwdel o @Y 1.50 A 6l

fergem e i W 1.50 g fesr Haiud g3 | fogaam foha @0 7o Jafed g8 ?
(Ag <h1 HIGR g9HH = 108 g mol !, 1F = 96500 C mol!) 9

SR

298 K W THifesh 31T & 0.01 M Taetaa <l aretehdl 1.65 x 104 S ecm™! 2 | oo i
T =TT (A, ) Bl THehe <hIIT |

A current of 1.50 A was passed through an electrolytic cell containing AgNO,

solution with 1nert electrodes. The weight of silver deposited was 1.50 g. How long
did the current flow ? (Molar mass of Ag = 108 g mol~!, 1F = 96500 C mol™).

OR

The conductivity of a 0.01 M solution of acetic acid at 298 K is 1.65 x 10* S em™.
Calculate molar conductivity (A ) of the solution.
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10. Tl AMehl § | ShF S, 2 STTUThaT o Ui 3Tfeeh TTHTRATSA & 3R &1 ? 2
CH,CH(C/)CH,,CH, 3¥@1 CH,CH,CH, C!

Which one of the following compounds 1s more reactive towards Sy2 reaction and
why ?

CH,CH(C/)CH,CH, or CH,CH,CH,C!

1. T=ITRId Sgctehl o S H TG Tshalehl o F Gl : 3
(1) d-N
(i) ATIAH-6
(iii) Sshi
Give the formula of monomers involved 1n the formation of the following polymers :
(1) Buna-N
(11) Nylon-6

(11) Dacron

2. 200 g A § 10.5 g BURREH SHES ot e [Ger== I, I8 HHd gU Toh HHiREm
SIHTSS YUIa {S—115Td |, TeHTeh ditehictd shitay | 3

(HHT3EH SIHTSS <1 HIeR 5590 = 184 g mol !, 51a1 1T K. = 1.86 K kg mol 1)

Calculate the freezing point of an aqueous solution containing 10.5 g of Magnesium
bromide 1 200 g of water, assuming complete dissociation of Magnesium bromide.

(Molar mass of Magnesium bromide = 184 g mol ™!, K. for water = 1.86 K kg mol1).

13. T9= g%l e [UPAC 9 TTRaT 3

(1)  [Ni(NH,),]C/,
(1) K;[Fe(CN)]

(111) [Co(en)?)]3+

Write IUPAC name for each of the following complexes :

() [Ni(NHy)ICL
(1) K;[Fe(CN)]

(111) [Co(en)?)]3+
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14, T=faiga sacierl & fou SR gifee 3

(i) 1§ THoer T8¢ TOeidd ol UIdREH JHEREs [aadd 4 e S g af w0
TG ShicAige! foed 9 8iaT 8 |

(i) ger TauTiora 9Tl 3Tieeh TTet TfUsTveh gam g |
(iii) AT ShIcATsS! ol 3chHUIT ATl i had & |

Give reason for the following observations :

(1)  When Silver nitrate solution 1s added to Potassium 1odide solution, a negatively
charged colloidal solution 1s formed.

(1) Finely divided substance 1s more effective as an adsorbent.

(111) Lyophilic colloids are also called reversible sols.

15. (i) T=iTRga SAT9TehaT sl qui shitelu 3T STTHTRAT b ToTU IU<h TshATIATY HBITST :

H' 443 K
CH,CH,OH X

(i) SMAT-ATSHIAIA WY RI ATSUd T BIdT & SA§ieh UU=ATSehIIc hH T
BT 8 7 3

(1) Complete the following reaction and suggest a suitable mechanism for the

reaction :

H' 443 K
CH,CH,0H 5

(1)  Why ortho-Nitrophenol 1s steam volatile while para-Nitrophenol 1s less volatile ?

16. 9TH ITE IRgT I : 3
(i) 2-STHIIIUA faeEgiaatoehtor 3TMshar ST & |
(i) FAS(H AT rehtor 3TAshaT <aT & |
(iii) WU SHTES s KCN ¥ 3A1%ehd fohdT ATaT 7 |

Write the product(s) formed when

(1) 2-Bromopropane undergoes dehydrohalogenation reaction.

(1) Chlorobenzene undergoes nitration reaction.

(111) Methylbromide 1s treated with KCN.
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17. Tk HATTHAT A & Ui I8 qUT B o Uid Tgdfla hife i 2 - 3
(i) 3Tl a7 FHIHT feifg |
(i) B <hl AT o T T | ST 9T R I9TE TS ?
(ili) A T B CMI <hl 5T ST Shi © ST U 1 THTS TS ?

A reaction 1s first order in A and second order in B
(1)  Write the differential rate equation.
(1) How 1s the rate affected on increasing the concentration of B three times ?

(111) How 1s the rate atfected when the concentration of both A and B are doubled ?

18. (i) T=TeTRaa HHtehTuTl bl Ui sHITT : 3
(8 2MnO, +5S0, +6H" —>

(b) Cr,0, +6Fe?" + 14H" -

(i) TSU U 3AThSI o YR W Fe2*, Min2" 3R Cr2t ol 37! +2 Tl STaEATAI
 TATRIH & §@d 5T shH H SHAEId hilay

EOCI'S_I_/CIQ: =04V

EDMH3+/MH2+ =+135V
EOFe3+/FeZ+ =+038YV
S

TR o6 o= I 1T T -
(i) K,MnO,¥ KMnO,
(i) FeCr,0, ¥ Na,CrO,
(i) CrO, #Cr,0;
(1) Complete the following equations :

(8 2MnO, + 580, +6H" -

(b) Cr,0, +6Fe> + 14H' -
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(i) Based on the data, arrange Fe’", Mn*" and Cr?" in the increasing order of
stability of +2 oxidation state.

E°cp3t/cprt=-04V

E°Mp3t/Mp2t =115V

E pedt/pe2t=+0.8 V
OR

Write the preparation of following :

(1) KMnO, from K,MnO,
(1) Na,CrO, from FeCr,0,

(iii) Cr,0; from CrO,

19. HHTRIA ATTHAT R Ta=R hiiNT 3
Cu(s) + 2Ag*(aq) = 2Ag(s) + Cu?*(aq)
(i) 3 oot U ol U3 FSeH &f g5 ATHThaT BIdl & |
(i) ToE[AYRI o JdTE hi Te9M ST |
(iil) U TR UATS TWEH diett 3T8-TeA HATHhA feRgu |

Consider the following reaction :
Cu(s) + 2Ag"(aq) — 2Ag(s) + Cu?*(aq)

(1)  Depict the galvanic cell in which the given reaction takes place.

(1) Give thedirection of flow of current.

(111) Write the half-cell reactions taking place at cathode and anode.

20. AR hIfT : 3
(i) F=fTREd JiTehi bl STl TaeTaF | 37 9gd gU &Neh I TSeTdl b 3hH H A Ed
HIT ;

CH,NH,, (CH,);N, (CH,),NH.
(i) ‘A’ 3R ‘B’ sl 989 iU :
NaNO,/HC/:273 K H,O/H"

C.HNH, — A — B
(iii) SPITSTUHIA JNTTSHAT ST FHIHLUT TTRIT |
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21.

22.

56/2

Do as directed :

(1)  Arrange the following compounds 1n the increasing order of their basic strength
In aqueous solution :

CH,NH,, (CH,);N, (CH,),NH.
(1) Identify ‘A’ and ‘B’ :

NaNO,/HCI/:273 K H,O/H"
C.HNH, > A > B

(1) Write equation of carbylamine reaction.

f=feTRaa i sare it : 3

(i) THH 3TF 9= WD 31T haadicreh Al ol i@ FagR Tal id 3Ud
ST <hl Wifd SHIER Hid @ |

(i) DNA o QI T Teh i o [(h BId @ |

(iti) TohrE i AMITRAT ST guIid! 8 Toh oepra 1 foga J@e T=mr 8 i 998
Tsh Ufcgars g o &4 4 3 2 |

Explain the following :

(1) Amino acids behave like salts rather than simple amines or carboxylic acids.
(1) The two strands of DNA are complementary to each other.

(1) Reaction of glucose that indicates that the carbonyl group 1s present as an
aldehydic_group in the open structure of glucose.

ffeTRad <t Yites! TeTRaT 3
(i) @M% 37T T TH o hY9 H NaCN i

(i) 3[4 USIHHAT | Ui o fshyur 4 shiaieiige i

(iii) T¥ohet o YT H CO hl

Write the role of

(1)  NaCN 1n the extraction of gold from 1its ore.
(1) Cryolite 1n the extraction of aluminium from pure alumina.

(111) CO 1n the purification of Nickel.
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23, Hey foret SgUYR HEal H 1 I & @l B hid hl IRAET 3T 9&d 8 | 38
STl oh! JUHSI ob ToFT &1 H1g ehl TMTeTAT oFT AR o TGAT | 516 3eh THA 3ATHd ol 39
R T Idl Il dl 98 [981ed (3T9MT) TU TR Y o1 UHT A i ohl TATE oI | 3G+ ALY ol
AHTSHH & b ToTU AR i bl gl | ANTRTY HiH o GTaTd H2Y 37 RIfdet 3N

T @d 2 | 4

U 30T U o U9dTd A eTRad J9-T o Ia S :

(a) a6l A ¥ HA q foeIvarsti &l Feieg Hifee i 72 HI 94 WH H TgHES
g3 |

(b) 3T T T TUIgH & ATYR W H=feiigd O 9 fovq TEmi-e Jifeh i
BT -
A, b, BT R el

(c) TIgTSeh MIeTA H SIh UET(eh JI1iTehi oh aT[ &l T4 SdT8Y |
(d) o7 Sieret & GUHESI ToTu g =hl AT ehl GLeh -1 [ 3fad &l & ?

Mathew works 1n a multinational company where the working conditions are tough.
He started taking sleeping pills without consulting a doctor. When his friend Amat
came to know about i1t he was disturbed and advised Mathew not to do so. He
suggested that Mathew should 1nstead practice yoga to be stress free. Mathew 1s now

relaxed and happy after practicing yoga.
After reading the above passage, answer the following questions :
(a) List at least two qualities of Amit that helped Mathew to be happy.

(b) Pick out the odd chemical compound on the basis of its different medicinal

property : Luminal, Seconal, Phenacetin and Equanil.
(c) Name the class of chemical compounds used 1n sleeping pills.

(d) Why 1s 1t advisable not to take the dose of sleeping pill without consulting a

doctor ?
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24. (i) (a) T=ATCTRga Trarhia ST b1 FETEId WA 2 5

HOOOOOOE

39 veTel gRT TRl JehT ohT Traiehcdl ST ST & 7
(b) (i) KCI (ii) AgC! g1 fop® TehR 1 Teigfenaidiel 2y e Sirar g 2

(i) 11.2 g cm™> g9 ITAT I3 d heAsh—<higd GH1F SlTetsh H Tsheeellshd BIdT 2,
e PR hHI TR 4 x 108 cm 8 | I7d 1 THIUGH GeIHH IHehicTd hitaTg |
(N, =6.02 x 10> mol 1)

ST

f9eat aTq ®eTsh—higd T ST H Tohteeliehd BIdl 8 | Teheh hITHehT hl TS
3.0 x 1078 cm 1A A1 T3 | THea <hl TXHTY] FA1=T 3T ocd Tiehictd ehifwid |

(Ag ST HITR 99 = 108 g mol !, N, = 6.02 x 1023 mol ).

(a)  Following 1s the schematic alignment of magnetic moments :

[0.:H00000

What type of magnetism 1s shown by this substance ?

(b) What type of stoichiometric defect 1s shown by (1) KC/ (1) AgC/ ?

(ii) An element with density 11.2 g cm™ forms a fcc lattice with edge length of

4 x 107° cm. Calculate the atomic mass of the element. (N, = 6.02 x 10*° mol ™)

OR

Silver metal crystallises with a face centred cubic lattice. The length of the unit cell 1s

found to be 3.0 x 10~® cm. Calculate atomic radius and density of silver.

(Molar mass of Ag = 108 g mol!, N, =6.02 x 1072 mol ™).
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23.

56/2

(i) 1 BIA1 8 S — 3
(a) AR T8, NaOH o 38 3R a7 foreta o @y 1fufshan owidi 2 2
(b) XeF, ol STISTTHA BIAT1 8 ?
(i) =TI o ToTC ITYH BRI QT -
(a) SF, STI37qere o Tid Hiesha 2 |
(b) H,PO,TgIét 2 |
(c) 3cp8 TET | T hael ST &l JHTIVIG TETH ek AfTehi sl S o feTT T 2 |

RN

(1) MY foFNH TIH!, Soiaed ared Tedl adT Sadied TAeH! Sy Il i
TEw &d §U F,, TUT C/, shl ST ThTeh &THdT hl il <hITT |

(i) TETTREd AR bl YUT iU :
(@) Cu+ HNO,(dd) —

(b) Fe’ + 50, + H,0 —
(¢c) XeF,+O,F,—
(1)  What happens when

(a)  chlorine gas reacts with cold and dilute solution of NaOH ?

(b) XeF, undergoes hydrolysis ?

(11) Assign suitablereasons for the following :
(a)  SF,1smert towards hydrolysis.
(b) H,PO, 1s diprotic.

(c) Out of noble gases only Xenon 1s known to form established chemical
compounds.

OR

(1) Considering the parameters such as bond dissociation enthalpy, electron gain
enthalpy and hydration enthalpy, compare the oxidizing power of F, and CL,.

(1) Complete the following reactions :

(@) Cu+ HNO,(dilute) —
(b) Fe’*+SO,+H,0—
(c) XeF,+O,F,—
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26. (i) RO G ; 3
(a) HCN % Hehetl s Hid CH,~CHO ! g1 § HCHO 3%k ¥ ishamefict 7 |
(b) CH,-COOH I 34&T O,N-CH,~COOH I pKa A =T 7 |
(c) UfcEgTEESl N hIHT ohi Tehl BTSGISH AT Fehid 1 BT & |
(i) T=TREa AMTes Al T a9 o Tl T TERIHS TH&0 giT
(a) T IR JU-A
(b) UeH-2-3TH 3R U=e-3-31H
37ET

(i) 979 3TE hl GEAT TTRIT :

Cl,, ATA HIThHRH
(a) CH,—CH, - COOH —

H,, Pd — BaSO,
(b) CH,COCI —
(c) 2HCHO = ROH —>
(i) 3T T AT G 9aI H AT HHIRId Tad hd THd il :

(a) IECIER: R LIE|
(b) Sf~TcT FARTSS H thided TS 377

(1)  Givereasons :
(a) -~ HCHO 1s more reactive than CH,-CHO towards addition of HCN.

(b) pKaof O,N-CH,-COOH is lower than that of CH,—~COOH.
(c) Alphahydrogen of aldehydes & ketones 1s acidic in nature.

(1) Give simple chemical tests to distinguish between the following pairs of
compounds

(a) “Ethanal and Propanal
(b) Pentan-=2-one and Pentan-3-one
OR
(1)  Write structure of the product(s) formed :
Cl,, red phosphorus

(@) CH,;-CH,-COOH >
H25 Pd — BaS 04
(b CH.COCI —>
Conc.KOH
(c) 2HCHO —>

(1) How will you bring the following conversions in not more than two steps :
(a) Propanone to propene
(b) Benzyl chloride to phenyl ethanoic acid
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