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T (7597 :

[ETfeTiega 14397 &) eTyde 9Igu 37 37T 9IerT BT :

() 37 I7-97 H 33 F7 & | @HT I97 AT & |

(i) I8 Y97-97 Giel @US] 7 [q975id 8 - @ &, &, M, 409 & |

(iti) TYUE & - J97 &4 1 16 T%F Fglascdid J#R & J97 & | I3% Fo7 1 3% &1
&/

(iv) @8 W ¥97 &7 17 @ 21 7% 377 Tg-3709 JHR & J97 3 | §9% 397 2 371
#E

(v) UG - 597 G&IT 22 T 28 T G-I FBR & o7 & | IAH F97 3 37 FT & |

(vi) TUE T— F97 J&IT 29 TIT 30 FT-STITRT T7 & | F9F Fo7 4 3% BT 8 |

(vii) U F- F97 &7 31 T 33 FH-3709 FHR & 7 & | IA% Jo7 5 371 H1 & |

(viii) Y¥7-97 H GHF fdheq 787 1597 7137 & | JEfE, @vs & @ Il 57 gt @vsl &
FT I 7 Ak [aeheq HT 97 1597 T 8 |

(ix) &I § I GIeanea Wieneal & org ST J97-97 & |

(x)  FoPpoic & TN afda & |

g & ds
- ~ n . . -E .
57§11 @ 16 7% Fglasedid JHR & 1 3% & J97 & | 16x1=16

1. Tmfafed yom wshaer Joff & qi § @ foreshl Qi STAA Toedt S=IaH
uferd 8 2
(A)  HTH (Z = 26)

(B) HTS (Z = 25)
(C) ShIftRM (Z = 24)
(D) Sfem (Z = 23)

2. THffegd AFER § 8 SHH-A1 HiHE TIRESRES (CrOg) g SaElhd Bl
EACE R

(A)  (CH3),CH - CH,OH
(B) CH3CH,CH,OH

(C) (CH3);C —OH

(D) CH;-CH,-CH-CH,q

|
OH
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General Instructions :

Read the following instructions carefully and follow them :

(i) This question paper contains 33 questions. All questions are compulsory.

(it)  This question paper is divided into five sections — Section A, B, C, D and E.

(iti) Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

(iv) Section B — questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

(v)  Section C — questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

(vi) Section D - questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

(vii) Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5§ marks.

(viii) There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

(ix) Kindly note that there is a separate question paper for Visually Impaired

candidates.
(x) Use of calculators is not allowed.
EyEE
SECTION A Rk
Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark
each. 16x1=16
1. Which one of the following first row transition elements is expected to

have the highest third ionization enthalpy ?
(A)  Iron (Z =26)

(B) Manganese (Z = 25)

(C)  Chromium (Z = 24)

(D) Vanadium (Z = 23)

2. Which of the following compounds will give a ketone on oxidation with
chromic anhydride (CrO3) ?

(A) (CH3)9CH — CH,0OH
(B) CH3CHyCH,OH
(C) (CH3)3C - OH

(D) CHy-CH, - CH - CH,
|
OH
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DNA % o 5eehi § ° 1 "2 p-D-2-feariardirgaia it fowm=shia ames g
2 | HU wes B

(A) A

(B) HITHINEh 3TFd

(C) HeHh 3T

(D) &=

4.  TopHll TIgQ-3TT9cT I OAEH § TUE g1 W, IT< §h HIH

(A) ¥F¢d Th § AUH 3T &

(B) R RUMTcHeh {19 BIdT @

(C) I I AH BT &

(D) Hcd Ush 9 A BT @

5. kA X + 2Y — P T, a1 fom o1 atasher &9 TR @

a  2[P]_-d[Y]
dt dt

w —4F]_-dX]
dt dt

o *+4X]_-d[P]
dt dt

o —240Y]_+d[P]

dt dt



3. Two among the three components of DNA are 3-D-2-deoxyribose and a

heterocyclic base. The third component is :

(A) Adenine

(B)  Phosphoric acid

(C)  Sulphuric acid

(D) Uracil

4., For an electrolyte undergoing association in a solvent, the van’t Hoff

factor :

(A) is always greater than one

(B)  has negative value

(C)  has zero value

(D) is always less than one

5. For the reaction X + 2Y — P, the differential form equation of the rate

law is :
2d —
s 24[P]_-d[Y]
dt dt
-d _
o —d[Pl_-d[x]
dt dt
o +4X]_=d[P]
dt dt
o —2dY]_+d[P]
dt dt
56/1/1-11
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ag AMfires SN Sy1 3rffsran srcafess sfigar @ s 8, 98 2 -

(A) {—Br

(B) ¢ )y—CHy-Br

(©) {rBr

(1) @—Br

uHifesh T PCly o @19 ffshan ohieh <ar 8 -

(A) Cl-CH,-COCl
(B) Cl-CH,- COOH
(C) CH;z-COCI

(D) CCly— COOH

Ufcegse U TEAIEEET o 9941 Teh IS0 2 ¢ EyE
(A) ATyt TSt S =
(B)  SSRI-RI ANTS o

(C)  ireRrft fdeemaT =t
(D) ST AT TfEemae oAt

Imifem gl § 9 1T & A1 log k &1 UTH Wie ST &, df Ueh Hieft
@1 9 gt 7 et

(A) m%%aﬁmq’a:@gEa%|

(B) < A g 3R 37d:Ee "f{a 2|

©) m‘lf; 2 3T 370ES log A 2 |
—-E ..

D a 3T 37d:@S log A = |

(D) 2-303R% 0g 3



6. The compound which undergoes Sy1 reaction most rapidly is :

&) (O—Br
B) { )—CHg-Br
¢y {(O—Br
D) ¢ —Br

7. Acetic acid reacts with PCly to give :
(A) Cl-CHy-COCl
(B) Cl-CHy-COOH
(C) CHs-COCl
(D) CClg-COOH

8. The formation of cyanohydrin from an aldehyde is an example of : [Ty
(A) nucleophilic addition
(B)  electrophilic addition
(C)  nucleophilic substitution

(D)  electrophilic substitution

9. In the Arrhenius equation, when log k is plotted against 1/T, a straight
line is obtained whose :

(A)  slopeis %and intercept is E,.

(B) slope is A and intercept is —2& .
(C)  slope is —2 and intercept is log A.
RT
D) slope is —— d intercept is log A
slope is :
pe i 5303 R and intercept is log

56/1/1-11 7 VWMWY P.T.O.



10. Ufcora 3ATSe Y Aifeam UeohladTss o A1 TUTHAT gRT o) S &1 Had @
(A) g ffspan
(B) gt Safuisha
(©) fafoarem gwwo
(D)  hicdl ATHfRAT

11. fmffeq UehiEidl &1 A Towgieh o gil i i gmar &1 @&l
HH B

(A)  (CHj3)3C — OH > (CHg),CH — OH > CH5CH, — OH
(B) (CHj3),CH - OH > CH3CH, — OH > (CH3)5C — OH
(C) CH3CHy - OH > (CHg)yCH — OH > (CHj)3C — OH
(D) (CHz)yCH — OH > (CH3)5C — OH > CH3CH, — OH

12. THE % HH-H THEHS TUE AUH H RIT Hieh Tehid gHIUHICA SR
TRAE =T 61 i 5 § 2

(A) C-4W Ufceess 9z IR gEgifada g

(B) C-5m Uceases agg MR gEgifad aug

o

(C) C-4WhTH Gqg AN ESae Tz

o

(D) C-—5W HIH T IR TRSFIA TG

97 @&AT 13 @ 16 & (70, 31 %97 70 70 § — 574 v &7 sif9eh97 (A) Tar
g &1 FRUT (R) FRT 3k faar 71 § | 37 941 & &gl 3¢ 714 137 77 @ist
(A), (B), (C) 37 (D) & @ g% Fifwiw |

(A)  AMMHAT (A) 3T HRIT (R) T T&l 8 JW SR (R), AR (A) I
g ST Ll & |

(B)  AfYHH (A) 3T HRU (R) THI T&l &, T RV (R), AMMHheH (A) &
& AT FgT Har 8 |

(C)  fiehed (A) & B, Tg HRU (R) Ted B |
(D) YA (A) T 8, T HRU (R) T 2 |




10. The reaction of an alkyl halide with sodium alkoxide forming ether is

known as :

(A) Wurtz reaction

(B) Reimer-Tiemann reaction
(C) Williamson synthesis

(D) Kolbe reaction

11. The correct order of the ease of dehydration of the following alcohols by
the action of conc. HySOy4 is :

(A)  (CHg3)5C — OH > (CH3);CH — OH > CH5CH, — OH
(B) (CH3)yCH — OH > CH3CH, — OH > (CH;)3C — OH
(C) CH3CH, - OH > (CH3),CH — OH > (CH;)3C — OH
(D) (CH3),CH - OH > (CH3)3C — OH > CH5CH, — OH

12.  Which functional groups of glucose interact to form cyclic hemiacetal — gua
leading to pyranose structure ? S

(A) Aldehyde group and hydroxyl group at C — 4
(B) Aldehyde group and hydroxyl group at C — 5
(C) Ketone group and hydroxyl group at C — 4
(D) Ketone group and hydroxyl group at C — 5

For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given
below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D)  Assertion (A) is false, but Reason (R) is true.

56/1/1-11 9 VWMWY P.T.O.



13. 3% 97 (A): T B NaCl fiame 9 W fgures o 10 gfera fomam Siman 2 |
FRU(R): I ¥ NaCl fenfoa & smar 2 |
14. 37¥H97 (A) : Zr 3R Hf ST JUFH HiSH 3 |
FRU(R): TS e o R Zr 3R Hf i B 99 8l 8 |
15. 3774%97 (A): Cl— CHy — COOH &1 3U&m UoHigsh 3 &l pK, A fm
AT R |
FRU(R):  FAA  FAFeH AT (<) g9@ gt 7 foem
Cl — CHy — COOH 1 37 STfYeteivr s SITm 2 |
16. 3719 (A) : AHIAT Hl o1 § U Jeaa & 7 |
HRU(R):  UHEA T T8 THIY] W 39T STHgUTNG Soiged I, ; E;
TG o HRUT T oh [T A I9TeY BT 3 |
Qg @
17. SO SAFIS 1 [aWd Tiehiord shiforg fed Fe?* o1 <l |igdl 001 M 2 |
(298 K W E po2+/pe = — 0-45 V) [fean 71 2 : log 10 = 1] 2
18. sfufskar & snifvaepar aftfya v | #i5 w ufifeafa sare ad
fgemfoges rferfsran nifaera: wem wife o1 STgERor et 2 | 2
19. 1 Fdl @ & DIEhE Sl HIRad TiHerHehi o A9 IAMhd foram SITal
8 ? 1+1=2
(%) HI (@) ¥g HNO;g



13. Assertion (A): When NaCl is added to water a depression in freezing

point is observed.

Reason (R): NaCl undergoes dissociation in water.

14.  Assertion (A) : Separation of Zr and Hf is difficult.

Reason (R): Zr and Hf have similar radii due to lanthanoid contraction.

15. Assertion (A) : The pK, of ethanoic acid is lower than that of
Cl- CHy — COOH.

Reason (R):  Chlorine shows electron withdrawing (-I) effect which
increases the acidic character of C1 - CHy — COOH.

16. Assertion (A) : Aniline is a stronger base than ammonia.

Reason (R): The unshared electron pair on nitrogen atom in aniline  FEy

becomes less available for protonation due to resonance.

SECTION B

17. Calculate the potential of Iron electrode in which the concentration of
Fe" ion is 0-01 M.
(E°Fe2+/Fo = — 0-45 V at 298 K)
[Given : log 10 = 1] 2

18. Define molecularity of the reaction. State any one condition in which a

bimolecular reaction may be kinetically of first order. 2

19. What happens when D-glucose is treated with the following reagents ? 1+1=2

(a) HI (b)  Conc. HNOg
56/1/1-11 11 VNNV NNV P.T.O.



20. (&) fm=fifga g sifufshan o gea miFEel Icurgl sl atEATd oFT8Y : 1+71=2

CH = CH,

(1) + HBr —

(i) @ + Brg RIS SR >

HAYAT

(@) Tt & foe s i . 1+7=2

() M= At =1 fomm ST saeast 4 s =nfgu |

(ii) Ufeered BaTgS el KOH & T1Y Ucwhlaldl dd @ Sieiich Ucdhlgred]
KOH i Jufedrfa # veeh fAfifa g € |

21. TEES gHteRr fiflge o« . 1+1=2
(%) SYH-2-311 & Zn(Hg) 3 AT HCL & 1 A1eha fomam Sman 2 |
(@) difceass % a U I g NaOH % T AMhd fohal I 2 |

Queg T

22. 9 Tl =ATetshdr @ &I 0-05 M KCI foet@a & w1 Srar 2, a1 25°C 9 3HehT
gl 100 379 g | S1a 3 A Bl 0:02 M AgNO; faeea & wu =,
gfeig 90 3T o1 | AgNOg3 fae=a &1 aTcishal TR Hick ATeTehdl Uiehioid
Hifre | 3

(fe=m T 2 : 0-05 M KCl forer =it =Iethal = 1-35 x 1072 ohm lem™})



i

20.

21.

22,

56/1/1-11 13 WAV NN P.T.O.

(a) Draw the structures of major monohalo products in each of the

following reactions : 1+1=2
CH = CH,
(1) + HBr —
(i) O + Bry UV light i
OR
(b)  Give reasons for the following : 1+1=2
(1) Grignard reagent should be prepared under anhydrous
conditions.
(ii))  Alkyl halides give alcohol with aqueous KOH whereas in the X
presence of alcoholic KOH, alkenes are formed.
Write the chemical equation when : 1+1=2
(a)  Butan-2-one is treated with Zn(Hg) and conc. HCI.
(b)  Two molecules of benzaldehyde are treated with conc. NaOH.
SECTION C
When a certain conductivity cell was filled with 0-05 M KCl solution, it
has a resistance of 100 ohm at 25°C. When the same cell was filled with
0-02M AgNOj3 solution, the resistance was 90 ohm. Calculate the
conductivity and molar conductivity of AgNOg solution. 3
(Given : Conductivity of 0-:05 M KCl solution = 1:35 x 1072 ohm_lcm_l)

i[x]
OE
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23.  SAMfsRAT 2NO (g) + Bry (g) - 2NOBr (g) % fau f=fafaa urfyes an stiews

g g

T §& AT | [NOJ/mol L | [Bryl/mol L2 (m ?_Tl :
1 0-05 0-05 10 x 1072
2 0-05 0-15 3-0 x 1073
3 0-15 0-05 9-0 x 103

() Afufsean & NO 3R Bry, & Ui whIfe 1 7 2
(@) a7 feore (k) afenfca hifv |

() srfufspan o fAwif@ SifT @ NO 3R Bry &1 @igar U 0-4 M 3R
02M 32 | 1+1+1=3

24. (%) TmfifEa SuasaasE Afies #1931 fafav .

e fEm erEeifFasiiehe (11) i

(@) T=ffied §%all i 3T faoaa 1 =TAhdl % F6d U A H oFaieed
@ﬁm:

[Cr(NH;)sClICly, [Cr(NHj3)5Clsl, [Cr(NH;3)glCls

.

() TrafaRea aal g TERid FHEFEdr i TgaH hig

i  [Co(NHg3)sNOol%*

(ii) [Colen)s]Cls 1+1 +(é " é )=3

25. (%) f=fafaa o @ w-a1 Wl gase 8 ?
() CHz—CH=CH-Br
(i) CH,=CH—-CH - CHj,

|
Br
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23. The following initial rate data were obtained for the reaction :
2NO (g) + Brgy (g) - 2NOBr (g)
_1 -1 Initial Rate
Expt. No. | [NO]/mol L [Brg]/mol L (mol L™t &)
1 0-05 0-05 1:0 x 1073
2 0-05 015 3:0 x 1073
3 015 0-05 9:0 x 1073
(a) What is the order with respect to NO and Bry in the reaction ?
(b)  Calculate the rate constant (k).
(¢) Determine the rate of reaction when concentration of NO and Bry
are 0'4 M and 0-2 M, respectively. 1+1+1=3
24, (a) Write the formula for the following coordination compound : i
Potassium tetrahydroxidozincate (II) C
(b) Arrange the following complexes in the increasing order of
conductivity of their solution :
[Cr(NHj3)5ClICly, [Cr(NHg)3Clgl, [Cr(NHg)glClg
(c) Identify the type of isomerism exhibited by the following complexes :
)  [Co(NHg)sNOgl%*
(i) [Colen)sICls 1+1+(§+§)=3
25. (a) Which of the following is an allylic halide ?

56/1/1-11

(1) CH3-CH=CH-Br
(ii)) CHy=CH- (|3H — CHg
Br

15 P.T.O.



(@) FAREI R 2,4,6-2EATEeFARIs o H & hiq ATIHHIEN T &
gfa 3rferes srfufshamsiiar & o ==t 2

()  C4HyCl o fore TUTEHa 1 =[Iad FILTh Bl § 2 3x1=3

26. (%) TieAfciiaa stfifsean shi fshafafey fofew

H+

(@) f=afafea g Afafshan & gea 3aarg fofaw

B,H
@  CH,-CH,- CH = CH, 2B,
b) 8H,,0,,/OH"
OH

a) Fed NaOH
(i1) »

b) COy, HY 1+2=3

Egm
27. fF=fafea & s i (915 717) Ix1=5"
(F) UES Y F1 8 ?

(@) for8 YR &1 AEY DNA 61 fgpeeft Sl 7 g T@dr g 2
() fr=fafea o @ w9-an gifadeuss 8 2

~

ehIE, TChIE, W, Hael

(&) S ¥ fooa faerfm e o 4 foo faeifim gos 1 -t e
T |

28, Mk (A) (CgH1909), LiAlH, ¥ Aq=if¥a gt & Aifieh (B) 31T (C) 2 # |
Ak (B) PCC % @1y 3Afafiha g1k Ak (D) <l 8 S 9 NaOH & 1Y
HAfWhd Hh qgUU=d T HH W Alfies (BE) <a1 2 | Ak (B) IAHA
BIEGISHA S T Ak (C) ol & | ATk (D) 3R HATaeliehd sieRt Al (F)

TdT 8 A1 foh TSGR 3R (31U WR = 60) 9T T | AfRRL (A), (B), (C),
(D), (E) 3T (F) i wg=m AT | 6x =3

56/1/1-11 16




(b) Out of chlorobenzene and 2,4,6-trinitrochlorobenzene, which is
more reactive towards nucleophilic substitution and why ?

(¢)  Which isomer of C4HgCl has the lowest boiling point ? 3x1=3

26. (a) Write the mechanism of the following reaction :

H+

(b)  Write the main product in each of the following reactions :

B,H
@)  CHs-CH,- CH = CH, 2B
b) 3H,0,/0H™
OH
a)ag. NaOH
(i1) >
b) COy, H* 1+9=3
EyEE
27. Answer the following : (any three) 3 x 1:%

(a) What is peptide linkage ?

(b) What type of bonds hold a DNA double helix together ?

(c)  Which one of the following is a polysaccharide ?
Sucrose, Glucose, Starch, Fructose

(d) Give one example each for water-soluble vitamins and fat-soluble

vitamins.

28. Compound (A) (CgH;909) on reduction with LiAlH, gives two compounds
(B) and (C). The compound (B) on oxidation with PCC gives compound (D)
which upon treatment with dilute NaOH and subsequent heating gives
compound (E). Compound (E) on catalytic hydrogenation gives compound
(C). The compound (D) is oxidized further to give compound (F) which is
found to be a monobasic acid (Molecular weight = 60). Identify the

compounds (A), (B), (C), (D), (E) and (F). 6 x é=3

56/1/1-11 17 WAV NN P.T.O.
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HET1TIGd o7 Ha-3TTETRT T97 & | T Bl 9% U1eT 37K 15T 7T F9491 & I G197 |

29. Rl 3R 3o TA Teat T o A< WA &9 § | fogga 91 & @ia &
U wh g ot St 1o I g ®9 @ Aot I B 2 | qenfy, fhe
deli o UEAfiTeh AN % U 30 Feshl do1 GHaG AT A8 & JA | &Td
Y $Heh! dleedl | AU INadd Tal g1 A1y | J&Ia: Sl @ SR o
Bt § — erfires Sefe ot T et |
TiIfires Sl W, SAGhaT had Teh IR Bl & U1 $© G9I deh TAN 6 &g
St ffsha &1 STt 8 @ H: T § T8 A1 S dehdt, Seich daeh St
QST BT ST el § |

Fo{ia wEl § forgd Icured wgd Aferes Iwrh fafyr 481 2 qo1 I8 UgW B U gy
ST 91 & | 39 GES % GHIYH % U U8 Aead) da ofieefod feu o g M
S Sem1 1 g5 ot i Hg F fogga o | gRafda fRer ST 7, R 3
399 O $ed @ | TH B Ueh SU Ut ol Ul 3TANS HRAshA H TN T AR

T T |
(%) erfhes Sef@T, v=mas dcfat o fhm yr fie gt @ 2 1
(@) TR 9 w1 9d fava 1-35 V giar g qen Tqul sri-oafy # fer twar g |
SR ST | 1
(1) e HEEe S & q:eavH (fenfn) o affufea siffpamd fafe | 2
JrqaT
(1) 1= Neat At 6T e o9 A & qf oy farfay | 2
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SECTION D

The following questions are case-based questions. Read the case carefully and

answer the questions that follow.

29. Batteries and fuel cells are very useful forms of galvanic cell. Any battery
or cell that we use as a source of electrical energy is basically a galvanic
cell. However, for a battery to be of practical use it should be reasonably
light, compact and its voltage should not vary appreciably during its use.
There are mainly two types of batteries — primary batteries and

secondary batteries.

In the primary batteries, the reaction occurs only once and after use over
a period of time the battery becomes dead and cannot be reused again,

whereas the secondary batteries are rechargeable.

Production of electricity by thermal plants is not a very efficient method 3

and is a major source of pollution. To solve this problem, galvanic cells

are designed in such a way that energy of combustion of fuels is directly

converted into electrical energy, and these are known as fuel cells. One

such fuel cell was used in the Apollo space programme.

Answer the following questions :

(a) How do primary batteries differ from secondary batteries ? 1

(b) The cell potential of Mercury cell is 1-35 V, and remains constant
during its life. Give reason. 1

(c) Write the reactions involved in the recharging of the lead storage
battery. 2

OR
(c) Write two advantages of fuel cells over other galvanic cells. 2

56/1/1-11 19 WAV NN P.T.O.
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30. TANhal AEY g (VBT) Iudgdie Afiehl o &+, Yaehid FagR AR
SATHATT ATl 1 AATd TICRWT ¢l & SAdich Theed & faga
IyHgEAS ARl B faemm Sefis o1g TH] /3R % d-hetehl i Sl hl
g W fafte fpeea &=l & wwa (forrel =i fag strew A ¢ 3k g
TG THE) T IMUTNG 8 | Y9 a1 o [heed &= H -l o fodTed

(splitting) & Tofire soiereiten fomame wTH B © | Tohtee & Togra o8 aman @
o6 IuagERSH ARl 1 T AFH &+ d-d THHYT (transition) % HRIT Bl
2 | IUUEEASH ARl T Rt sk, fIveINUTenss qen iy WRE % &
H HETEYe ST 8 |

Fafafea g & s S .

(%) Toreat & fourea ot = 8 2

(@) foreea & fgid & U W €@%d [TiH,0)g1%" % St &1 1 %rw
3 |

() [Cr(NHg)gl®* Srershia & wefeh [Ni(CN),J2~ wfergresbia 8 | samem
SHIfTT, T | [T AT : Cr = 24, Ni = 28]

AYAT

(M) [Fe(CN)gl*>™ T il Heteh Tophe & Sfh [Fe(H,0)4]°" STl Hefeh

g%l 7, ST SHIfW, T | [T 3HHTH : Fe = 26]
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30. The Valence Bond Theory (VBT) explains the formation, magnetic
behaviour and geometrical shapes of coordination compounds whereas
‘The Crystal Field Theory’ for coordination compounds is based on the
effect of different crystal fields (provided by ligands taken as point
charges), on the degeneracy of d-orbital energies of the central metal
atom/ion. The splitting of the d-orbitals provides different electronic
arrangements in strong and weak crystal fields. The crystal field theory
attributes the colour of the coordination compounds to d-d transition of
the electron. Coordination compounds find extensive applications in

metallurgical processes, analytical and medicinal chemistry.

Answer the following questions : %

(a) What is crystal field splitting energy ? 1

(b)  Give reason for the violet colour of the complex [Ti(H2O)6]3+ on the
basis of crystal field theory. 1

(c) [Cr(NH3)6]3+ is paramagnetic while [Ni(CN)4] 2= is diamagnetic.
Explain why. [Atomic No. : Cr = 24, Ni = 2§] 2

OR

(c) Explain why [Fe(CN)G]?’_ is an inner orbital complex, whereas

[Fe(H2O)6]3+ is an outer orbital complex. 2

[Atomic No. : Fe = 26]
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31. (&) () TUE AH W O, T HI g1 § CO, 18 I H 31fersh faer gt
2 | 370 ¥ fohueht Kyg o1 O 3=l 81T 3T &= 2

(i) 9 ®RR HIEERRT H 0:9% (Ga0H /=) | At aifsam
FANEE o S faed § T ATa1 8 a9 3! AT (T1E)
form yepr aftafda &rar 2 2

(iii)  Toreht foRga-aTaeIcd AgBg 1 1 Hiaid e fae™F 60% TR
T 3 | T =1 FraeHTes qitehfcrd it | 1+1+3=5

(fezm T B : STt % fo1T Ky, = 0-52 K kg mol ™)

AT

(@) () 25°C W A 3R B % ard T A 75 mm Hg 3T 25 mm Hg %
213 A 3R B & 389 YR foemn wmu f fysor & A &
MA-I 04 8, I B < aofig Yo § HiA-3131 sl TT0MT
HIT |

(i)  STIHET TUIGH I GRATYG HINT | FIEUSTT o AR GeadE A
T o T -8 AHET Tured =l IR € Sl 3 2

(iii) AIfSTH FANSS N TEHM o FHACR foo=H FHwE =& 181
Eld 8 ? 2+2+1=5

32. famfefiga frdl gigr ol & 3o € . 5x1=5

(%) N,N-SEUIA-I-THHIAATEE TR | fIei™ Bid1 2 | ROy e |

(@) el $reat-shreed rfifshan T8 et | i 2




SECTION E

31. (a) (@ At the same temperature, CO9 gas is more soluble in water
than Oy gas. Which one of them will have higher value of
Ky and why ?

(ii) How does the size of blood cells change when placed in an
aqueous solution containing more than 0-9% (mass/volume)

sodium chloride ?
(iii) 1 molal aqueous solution of an electrolyte A9Bg is 60%

ionized. Calculate the boiling point of the solution. 1+1+3=5

(Given : Kj, for HyO = 0-52 K kg mol %)
OR

b)) @) The vapour pressures of A and B at 25°C are 75 mm Hg and
25 mm Hg, respectively. If A and B are mixed such that the
mole fraction of A in the mixture is 0-4, then calculate the

mole fraction of B in vapour phase.

(ii)  Define colligative property. Which colligative property is
preferred for the molar mass determination of

macromolecules ?

(iii) Why are equimolar solutions of sodium chloride and glucose

not isotonic ? 242+1=5

32. Answer any five questions of the following : 5x1=5
(a) N,N-diethyl-benzenesulphonamide is insoluble in alkali. Give reason.

(b)  Aniline does not undergo Friedel-Crafts reaction. Why ?
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() Afeedia o ey ¥ favg 0 & forw wia e wdhen fafae |
(7) Aswa Afcurse gvermr § wfifera T sifufsean fafaw |

(8) 39 Ufef 1 p-siufAefa & ®9=aer S8 grg 3l ?
(=) T=fafaa stfufsean i qui i -

Ny*CI”™ (i) HBF,

@/ (i) NaNOQ, / Cu, -_‘L;

(®) F=kaiaa stffshan § A 3R B sl @=A fafE

COOH

@ NEI3 . B+NeOH

33. (%) () T=foRaa & wror fofaw .
(1)  Zn, Cd 3R Hg % T 3T FH 1 Bd 8 |
2) Cr¥t ved SuEEs & wEh MnS' e s 2,
Steifer g & d* el ¥ |
3) Cu”*/Cu s E° UM +0-34V 3 |
i) Trfriaa TEmtes Tt g 3R Fgfaa i
(1) KMnOg —2
2 Cr,027+61 +14H —— 3+2=5

AAAT



(c) Write a simple chemical test to distinguish between methylamine

and aniline.

(d) Write the chemical reaction involved in Gabriel phthalimide

synthesis.
(e) How will you convert aniline to p-bromoaniline ?

(f)  Complete the following reaction :

No"CI" (i) HBF,
>
(ii) NaNOg / Cu, A

(g) Write the structures of A and B in the following reaction :

COOH

@ NH;  Br+NaOH _ N

A 2
33. (a) (@) Account for the following :
(1)  The melting and boiling points of Zn, Cd and Hg are low.
(2)  Of the at species, cr’t s strongly reducing while
Mn®>* is strongly oxidizing.
3)  E’value of Cu”"/Cu is + 0-34 V.
(ii) Complete and balance the following chemical equations :
(1) KMnO, —2€at ,
(2 Cr,02” +6I +14H —— 3+2=5

OR
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1)

(i)

(ii)

(iv)

V)

CuyCly 3R CuCly, ¥ ¥ HIF-A1 Sy faeee d o1fus warf 2
IR FAT 2

f-ocATeh Teall 1 WHT Soidgieh fo=ame faRay |
frafafiga 4 @ s9-a1 sef faomm 9 il g it == 2

3 3 2
Sc”" Fe +, Zn“"

[GXHTY] ShHT : Sc = 21, Fe = 26, Zn = 30]

Y GifeTw HiHe T TISREH SEhie Sy ITH L Hohd & 7

TShHYT YU AT $h AiTeh IhT Flshadl o goild & 2 5x1=5
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(b) (@ Out of CuyCly and CuCly, which is more stable in aqueous

solution and why ?

(ii)) Write the general electronic configuration of f-block

elements.

(iii)  Predict which of the following will be coloured in aqueous

solution and why ?

3 3 2
Sc +, Fe +, Zn“"

[Atomic number : Sc = 21, Fe = 26, Zn = 30]

(iv) How can you obtain potassium dichromate from sodium

chromate ?

(v)  Why do transition metals and their compounds show

catalytic activities ? 5 x 1=[Eyum
E%
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