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ﬁmﬁn‘@aﬁ%@ﬁaﬁ ST YIgT 3N ITFHT GIcTT BT :

(i)
(ii)
(111)

$7 J97-97 7 33 o7 & | ¥t 3o7 sfAard § |
I8 Y97-97 giel GUS] § [q97f5d 8 - @ &, &, M, 909 & |
U & - J97 G4 1 & 16 7% Tglascid FHR & J97 & | J&F Jo7 1 3% HT

g/

(iv) TV G- ¥97 &7 17 @ 21 T 377 T9-3F09 FHR & 97 3 | 9% 97 2 37h]
# 8 |
(v) TS M- F¥7 G&IT 22 T 28 TF G-I FHR & J97 & | JH J97 3 37Hl T & |
(vi) TUE - F97 G&IT 29 7T 30 FHT-ITITRT 77 & | I9% 7 4 371 #7 & |
(vii) UG &F- F¥7 G&IT 31 T 33 -3 JHR & J97 & | F9% Jo7 5 3H H71 5 |
(viii) ¥97-99 4 GHT fascy 787 397 7137 8 | FEfd, @vs & & 3l 3= T4t @vsl &
P FHl G AR [aeheq BT T57 1797 TIT 8 |
(ix) &7 § 1o glecanea e & g ST 397-97 & |
(x)  FoPpoic & TN afda & |
Wus <h
97 &1 1 & 16 7% Fglascdid THR & 1 3% & J97 & | 16x1=16
1. TmfaReq waw ashmor oot & q@i § 9 fpeshl g e Tl S=ad
aTuferd 2 2
(A) A (Z = 26)
(B) HHIS (Z = 25)
(C)  ShIHIW (Z = 24)
(D) oHfesm (Z = 23)
2. Tfafga ANFERI § @ SHH-AT HIHE TTEEEES (CrOg) GHI HTdhd It

HIeH QI ?

(A)  (CHg)yCH — CH,OH
(B) CH;CH,CH,0H

(C)  (CHg)3C - OH

(D) CHy-CH,- (|3H — CH,4

OH
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General Instructions :
Read the following instructions carefully and follow them :

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)

This question paper contains 33 questions. All questions are compulsory.

This question paper is divided into five sections — Section A, B, C, D and E.
Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

Section B - questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

Section C - questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

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

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

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.
Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculators is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

1.

16x1=16
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)

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

(A) (CH3)9CH - CH,OH
(B) CH3CHyCH,OH
(©)  (CHgsC - OH

(D) CHz-CH, - (|:H — CH,4
OH

56/1/1-11 3 WAV P.T.O.
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3. DNAS o9 ueehi 4 4 @ 9 B-D-2-Tearfadiuzaa i fowr=shia &ne aid

3 | e e R
A T

(B) HITHIH T
(C) HoHfish A
(D) f&a

4. Tl foga-stueaey &1 faamaes § @UE 8H W, < % Hi :
(A) HeT Th T 31fereh BT B

(B) I SRUMcHeh HTE gIdT &
(C) ! Y HH Bl 8
(D) Hcd Ush d A BIdT 3

5. 3R X + 2Y —» P& foIu, 9 fom &1 7ashat &9 GHienor 2

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

@ —4P]_-d[x]
dt dt

o *+d4X]_=d[P]
dt dt

o —24[¥]_+d[P]

dt dt
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3. Two among the three components of DNA are B-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(P| -d|Y
L 24[P]_-d[Y]
dt dt
—d(P| -d|X
w  —d[Pl_-d[x]
dt dt
o *+4X]_-d[P]
dt dt
o —2[¥]_+d[P]

dt dt

56/1/1-11 5 WAV P.T.O.
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ag AMfires S Sy1 rfufsran srcafees sfigar @ st 8, 98 2 -

A) (O Br
B) { )—CHy-Br
© (O Br
(D) ¢ )—Br

7.  UHeS® A PCly & @y fufshan ohich <aT B
(A) Cl-CH,;-COCl
(B) Cl-CHy;-COOH
(C) CHz-COCI
(D) CCly- COOH

8.  Ufceass O RMIBISST ol ST Ueh 32T 2 :
(A) YRt TSt T

(B)  SASEIRE JITST
(C)  ArfHertrft Ifaedmas =hr
(D)  SoIeR AT Tfceemo ot

9. 3™ Tfihtor § S /T & &Y log k &1 UTH Wi=m JTdT &, a1 U dieht
T@T ITH Bt ® et

(A) m%%ﬁtaﬁ:@gEa%|

B) @l A2 3R siqEe ‘ﬁa 3

(C) @A _15; 2 3N 37T log A 2 |
-E L

D a 3T AT log A © |

(D) 5303 R H 0g H
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6. The compound which undergoes Sy1 reaction most rapidly is :

a) {()—Br
B) { )—CHy-Br
©) ()—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 :
(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,.

-E
(B) slope is A and intercept is —2 .
(C)  slope is —2 and intercept is log A.
RT
(D)  slope is _ and intercept is log A.

2303 R
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10. Ufcera Bags it Hifgam Uehigarss & a1y ATTHAT gRI $eR o ! ad & :
(A) g fHfsma

(B) UgW-IHT tfsran

©) faferrram avcvo

(D) i iR

11. Trafafad vehEial &1 drg Towrie o gl el &1 grar 1 9@l
%97
(A)  (CHg)sC — OH > (CH3),CH — OH > CH3CH, — OH
(B) (CHg3),CH — OH > CH3CH, — OH > (CHg)3C — OH
(C) CHsCH, — OH > (CHg)yCH — OH > (CHg)sC — OH
(D)  (CH3),CH — OH > (CH3)3C — OH > CH3CH, — OH

12. THE % HH-H ThEHS g AHH H TRl ek Tshia gHIUEEA AR
TSR LT 1 i hed & 2
(&) C-4W Yfcease oz 3N FEgiiaas oqg
(B) C-5W Ufceases T IR IR 993

o N

(C) C-—4W FHIH Tg IR TESIFIA THG

o

(D) C-5WHIH Tg 3N FTsgiFaa Tug

9T G&IT 13 @ 16 & 70, 1 &97 30 70 § — 579 U &1 9697 (A) TgT
gt &1 FWOT (R) GRT 3ifasa 137 o & | 37 o7 & @@l Iy 74 137 77 #ist
(A), (B), (C) & (D) & @ g7a 3w |

(A)  AMMHAT (A) 3T HRT (R) T T& 8 W SR (R), AR (A) I
g TEedT HLdT © |

(B) Mo (A) 3R RO (R) gHT T8l 8, g SR (R), 3MWheH (A) i
gl AT 78T T 8 |

(C)  3rfehe (A) W&l B, Tg T (R) TTefd @ |
(D)  3IfYHe (A) TAd 8, T HROT (R) T 7 |
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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. HySOy is :

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

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

(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 WAV P.T.O.
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13. S7YHIT(A) :
HRY (R) :
14. S7YFIT (A) :
PN (R) :
15. 37997 (A) :
R (R) :
16. S7YHIT (A) :
PN (R) :
17.
18.
19.
2?7
(%) HI
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I § NaCl fieme S R fgaie § 1939 Sfara foman San 2 |

[N aN

S ° NaCl feifora g sirar @ )

Zr 3R Hf ST YAFRUT Hicd 7 |
IS ATHe o HRYT Zr 3R H i Brsamd aum gt 2 |

Cl — CHy — COOH 1 374 TdAigsh 377 &l pK, AH =t
BT B |

N aY

FALT  FAdEE  ITHET (<) YW et 7 oew
Cl - CH, — COOH I 3™ A& 5 ST 8 |

I 1 o1 H Ufele Jeera 8 3 |

UfEA T ATEeieM WY WX 3UTEYd  TE TG Seide I,
TG & HRUT YT oh T HH ITcTed gl © |

Qs 9@

IR SIS ol forve afienfora shifoe frad Fe?* a1 shi @igar 0-01 M 2 |

(298 K W E po2+/pe = — 0-45 V) [fean 71 2 : log 10 = 1] 2

srfufsren &t srifogerar uftanfya vt | 8 we uftfeafa sage Sed o
fgemfoges srfufsran nifaera: wem ife &1 sgawor #adht 7 | 2

HT BIAT 8 I D™ i HHATIRId Tfhdeni o WY 3THhd TohaT STl

1+1=2

(@) ¥% HNO;g

10 AMAAAAMAAAMAMAAMAAAANAN
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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 - CH, — COOH.

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

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

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’po2+/pe = — 045 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 1 VWMV NN WAV P.T.O.
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(%) Trafafaa g rfufsrn & gea migent Scargl <t §ATd sHST : 1+47=2
CH: CH2

(1) + HBr —

(i1) O + Bry T S”””:

AYAT

(@) frafafaa & foe e i . 1+7=9
() W=AR 3TfeRds 1 fo=q Fsiefia Tewensti § T =nfey |

(i) Uferd BATSS SIefi KOH o A1Y Ucohiglddl ¢d & Sidieh Ucehlald]
KOH <hi 3ufeafd # teshia it g1d & |
TaAes gHier fofige 5« - 1+1=2

(%) SH-2-3TH 1 Zn(Hg) 3R Tg HCl & 1 Al foham simar 2 |
(@) dilcesTss % al A i Tg NaOH % 19 AHha fohal I & |

Qs 1

STa Rt areTeshar A 1 0-05 M KC1 faem & W Sfrar 2, a1 25°C W e
gfadler 100 3TH & | o1& 361 ¥ &I 0-02 M AgNOg faeram & wa o,
gfatEg 90 W AT | AgNO; foerm &1 =etehdr 3R HieR aTetehal diehiord
HIT | 3

(ﬁ?ﬂ T 2 : 0-05 M KC1 faem=m &t =metehdt = 1-35 x 1072 Ohm_lcm_l)

56/1/1-11 12 AAAAAAAAAAMAAAAMAAN,
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20. (a) Draw the structures of major monohalo products in each of the

following reactions : 1+1=2
CH — CH2
(1) + HBr —
UV light
(ii) O + Brg 8 >
OR
(b)  Give reasons for the following : 1+1=2
(1) Grignard reagent should be prepared under anhydrous
conditions.

(i1))  Alkyl halides give alcohol with aqueous KOH whereas in the

presence of alcoholic KOH, alkenes are formed.

21. 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

22. When a certain conductivity cell was filled with 0-05 M KCI solution, it

has a resistance of 100 ohm at 25°C. When the same cell was filled with
0-02 M AgNOg solution, the resistance was 90 ohm. Calculate the
conductivity and molar conductivity of AgNOg solution. 3
(Given : Conductivity of 0-05 M KCI solution = 1:35 x 1072 ohm™

cm_l)

56/1/1-11 13 VNNV P.T.O.
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23.  arfufskam 2NO (g) + Bry (g) - 2NOBr (g) & foru ffafaa yrfie am sties

g gy

T §&AT | [NOJ/mol L | [Bryl/mol L7 (m ?_11 :
1 0-05 0-05 10 x 1073
2 0-05 0-15 30 x 1073
3 0-15 0-05 9-0 x 102

(%) Afafshar & NO 3R Bry, o 3fd #ife s 8 2
(@) a1 ferme (k) uferfaa $ifve |

() fufsren o fwifa FifST S/ NO 3R Bry, =1 @igar sust: 0-4 M 3R
02M 2 | 1+1+1=3

24. (%) Fafafagd SuagaaeH s &1 ¥ fafEu -
ey erEsifFasiiehe (11)

(@) fTfafiad gal i 3T foa 1 =Tehdl % d6d Y H H oFaiead
Gﬁﬁﬂz
[CI‘(NH3)5CI]012, [CI‘(NH3)3C]3], [CI‘(NH3)6]CI3

() T=fifaa a%al g YSiia THTEFadT i 9ga™ il

i)  [Co(NHg)sNOo%*

(i) [Colen)s]Cls 1+1 +(é " é )=3
25. (%) F=fafgd & @ sH-a1 Ufafers gamgs 8 2
(i) CHs-CH=CH-Br
(i) CHy=CH-CH- CHj

|
Br

56/1/1-11 14 AAAAAAAAAAMAAAAMAAN,
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23. The following initial rate data were obtained for the reaction :

2NO (g) + Bry (g) - 2NOBr (g)

Expt. No. | [NOVmol L | [Brgl/mol L} (E‘;fiil_f‘:‘ff)
1 0-05 0-05 1-0x 1072
2 0-05 0-15 3-0x 10”3
3 0-15 0-05 9-0 x 10~ 3

(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 :
Potassium tetrahydroxidozincate (II)

(b) Arrange the following complexes in the increasing order of

conductivity of their solution :

[Cr(NH;)sClCly, [Cr(NHj3)5Clsl, [Cr(NH3)glCls

(c) Identify the type of isomerism exhibited by the following complexes :
@)  [Co(NH3)sNOg%*

(i) [Colen)sICls 1+1+(é+é)=3

25. (a) Which of the following is an allylic halide ?
(i) CH3-CH=CH-Br
(ii)) CHy=CH- (|3H — CHj

Br

56/1/1-11 15 VNNV P.T.O.
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(@) FAREA AR 2,4,6-2TATS FARIso( § & hid TR Tfaeem
gfa 31feres srfufshamsiiar B o &= 2

()  C4HyCl o fore TuTEHa 1 =[TaH FILATh BT § 2 3x1=3

(%) TrafaRaa afafsran S frenfafy fafeu .

H*

(@) f=afafed g Afafsean & gea 3aarg fofew

a) B H

b) 3H,,0,,/OH"
OH
a) A NaOH
(i1) >
b) COg, H” 1+2=3
frferRaa & s &S : (15 777) 3x1=3
(F) URIES AL 1 8 ?

(@) foa IR =1 AEY DNA i fgpeel sl Tem g W@t 3 2
() fF=fafed @ 9 9 aifadess § ?

ThIE, ThIE, WIE, B

(@) v ¥ foora faerfim ot s # faow foerfim s &1 teh-us IgmEm
T |

Afies (A) (CgH 90y), LiAIH, 8 37q=if¥ gt a1 ifies (B) 3 (C) &1 2 |
s (B) PCC & |1 3TaEhd gt ARk (D) <aT g S a3 NaOH &1
AR Fh qgRd T wH W A (B) @ 7 | A (B) 3SREE
BEgIH i W AR (C) a1 2 | Ak (D) W Afaefira gt Ak (F)
<dl 8 S b TR 3 (I ¥R = 60) 9RT T | AR (A), (B), (C),
(D), (E) 3 (F) <l 8= sy | 6x L =3

2
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(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 ? 3Ix1=3

(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, i TN
b) 3H202/OH_
OH

a) aq. NaOH
(ii) >

b) COy, HY 1+2=3

Answer the following : (any three) 3x1=3

(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.

Compound (A) (CgH1909) 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
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Qs v

eterfea 3o7 Fa-37enika Jo9 8 | FG 1 &HGEH I 3K 13T 7T Fo1 % IR T |

29, SehEl 3 Sum Ao Aeat I & rcaa w9 ¥ | faga o9 &% @a &
T wh g off Sedl T¥aT I O €9 ¥ feot ¥ g1 7 | quny, foRet
Fb % TENfeh SUE & AU 30 Bosh! T Goeg BT 18T U6 W § &1
Y 3! dlcedl H AU giEdH 81 a1 ATEY | GEId: Seial a TR 6
Bt & — wrerfires Seft it demes Sefat |
TR Sl |, SAGHAT had Th IR aldl g a9 $S THF qob TAM o 18
Sl fafsspar 31 STt @ wa A AT H T8 18 S Tehdl, Stk @Rk St
9 AT i T Fehell & |

ST Tl © forgd 3eared oigd SAlees Iwantt fafy 481 @ 9 I8 Yguu 1 Th
¥ Aid ¢ | 39 FHEAT & Ui % U vH oot da ifiekfeda fohu T B
S8 3o <l g8 ol ol JY g foega ot | ui@faa fokan Sman g, iR 3=
309 Al Had 8 | W & Th ST A FI Al ke wrEiwT § TE F oA

T T |
(%) waftes seiEt, g=mes seien @ fha yer firg gt 8 2 1
(@) 7R 9 o1 9d fava 1-35 V gial g qen Tqul shri-oEfy § fer war g |
HRU T | 1
(M) e HErEe Sl % q:emanH (frnfshn) 4 aftufaq sifsand fafeg | 2
aroraT
(1) 31 oot Tl 6l YT S84 Tl & af oy fAfEe | 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
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
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30. wANhal AEY fag (VBT) Iudgadie Afiehl & a9, Fahld agR 3R
St eTepfaR 1 Feifad T q@ R Sefe feea & fagia
IUHEEASH ARl ¥ foem™ i a1 TH /A % d-heTehl hl ol i
g W fafim foreea &= & yama (forret =t fog e1maw 71 3T 3% gm
TGT UWE) W IAUING 8 | Y9 q°1 geol fshtedd &= H d-h&ehi o fordTed

(splitting) & Torfir soiereiten fomame wTH B 8 | fohtewt & fogra o8 aman @
fop SuEREAISH AR 1 U1 3w & d-d FHAY (transition) % HIOT Bl
? | SUEEEANS ARt 6T aTged TshAl, [IveNUTeHs q9T VY WRE % &
H HETOl STIA ¢ |

(%) Topeeet & fodres o1 = 8 2 1

(@) fsrtear & firgia & MR W Hpa [Ti(H,0)gl>" & ST T1 1 R
i | 1

() [Cr(NHjy)gl>* sqrershia § Safeh [Ni(CN), 12~ wfigraehia & | =amen
SIfT, 1 | [T T : Cr = 24, Ni = 28] 2

AYAT

(M) [Fe(CN)gl*>™ T 3Aiaieh Hath Thed & Sih [Fe(H,0)gl°" STl Hefeh
TPl 7, SATEAT KT, F | [GHT] HHT : Fe = 26] 2
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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(H20)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 = 28] 2

OR
(c) Explain why [Fe(CN)6]3_ is an inner orbital complex, whereas
[FG(H20)6]3+ is an outer orbital complex. 2
[Atomic No. : Fe = 26]
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Qs &

31. (&) (i) IUE AH W O, M HI g1 T CO, 18 I H 31fersh fae gt
2 | 3 9 fohdeht Kyg o1 U S=al 8N 3T &= 2

(i) 9 BRR HIEERRT ® 0:9% (GIHH/3=H) | Afgs dfsay
FANEE o S faea ¥ T JATd1 8 a9 39! AMEY (T1E)
fop wehr ufafda gran & 2

(iii) TorEl Torgd-oT9aId AyBg 1 1 Hid Sl Toe™H 60% STaHIhd
gl 2 | oM =1 sraerTes aftefera i | 1+1+3=5

(fen ™ 8 @ 9@ & e K, = 0-52 Kkgmol_l)

AAAT

(@) (1) 25°C W A R B % ar] g/& hU: 75 mm Hg 3T 25 mm Hg
2 | afc A 3 B Hl 30 TR fuamn s 5 fasor & A &
AA-3TT 0-4 8, d B hl I TraEem H HIA-3T <hl TOMT
I |

(i)  STIHET TUIYH I GRATNG hHINT | JESUST o HITR GoIHH Ad
T o [T -8 AHET UIeH I FIAr ¢ A1t § 2

(iii) AITSTH FANSS N TEHM o FHACR foe=q FHwE =1 181
Bl g ? 2+2+1=5
32. T=fafaad frsl grer To1 o I ST ¢ 5x1=5

(%) N,N-SEufd-a-aehiAq1Ee &R § ffaeid gidr 8 | il A |
(@) Ufref reat-shreed rffshan T8 et | i 2
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Answer any five questions of the following :
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SECTION E

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 ?

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

sodium chloride ?

1 molal aqueous solution of an electrolyte A9Bg is 60%

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

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

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.

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

macromolecules ?

Why are equimolar solutions of sodium chloride and glucose

not isotonic ? 242+1=5

N,N-diethyl-benzenesulphonamide is insoluble in alkali. Give reason.

Aniline does not undergo Friedel-Crafts reaction. Why ?
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() Aforeude ot el 4 fate @ & fore @wet vamfie wdeor fife |
() st dfernss wveor § afEf TR sl fife |

(8) 3 UelH 1 p-FHIUHAT § T 8 qead il ?

(=) frefafaa sifufran 1 quf Hifse

Ny "CI” (i) HBF,
(i) NaNOg / Cu, A

(®) Tefafga sfifshan § A 3R B 1 @A foifen
COOH

@ NH;, |, Br,+NaOH _

A

33. (&) () T=faRea & sror fafee .

(1)  Zn, Cd 3R Hg & TToHe R FLHE 4 Bd & |

2+

2) Cr’" Yod 9= § Jafh Mn°' Yaw SIEEHRE 2,

St gt & d* ofefis § |

3) Cu’/CusE UM +034V R |

(i) F=fIRea TEmte deietr qui 3R Fgfctd hi :
(1) KMnOg —2
(2  Cr,02"+6I +14H —— 3+2=5

HAYAT
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Write a simple chemical test to distinguish between methylamine

and aniline.

Write the chemical reaction involved in Gabriel phthalimide

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

Complete the following reaction :

No*CI™ (i) HBF,

©/ (i) NaNOg / Cu, A

Write the structures of A and B in the following reaction :

COOH

@ NH;  Br+NaOH _

A

(i) Account for the following :
(1)  The melting and boiling points of Zn, Cd and Hg are low.

(2)  Of the da* species, cr’t s strongly reducing while

Mn®* is strongly oxidizing.
0 2+ .
(3) E valueof Cu” /Cuis +0:34 V.

(ii)  Complete and balance the following chemical equations :

(1) KMnO, —2eat ,
(2) cr20§— +61 +14H — 3+2=5
OR
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(@) (1) CuyCly 3R CuCly, ¥ & HH-AT i faeed # 3ifeeh Tomrf 3
3R A 2

(ii) f5cAieh dedl o1 AHT SoieRei-eh T fafEu |

Gii) T=afafed @ 9 -9 ST o= 9 wfi| g it =0 2
S(33+, F93+, Zn2+

[HTO] kAT : Sc = 21, Fe =26, Zn = 30]

(iv) 79 GifeIq hide T T SIEshiie d ITH o Tehd & 7

(v)  HshHYT YU qAT 3ok ATk SCEhIT AfhIal 11 gu1id 8 2 5xI=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 ? 5x1=5
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