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T 7597 :
Feferfia 14331 #1 eIqae 9ieu 37 37T IIerT Hifary :

(1)
(ii)
(ii1)

(iv)

(v)
(vi)
(vii)
(viii)

(ix)
(x)

39 J97-97 7 33 7 & | @H1 Fo7 AT & |

I8 J97-3 qiel GUS] § 1[99/ & - @I &, &, M, T09 F |

GUE & - Yo7 &1 1 & 16 7% FGlaecdid JHR & Fo7 & | T% J97 1 3 &l
&/

Ve & - 97 &1 17 @ 21 % 3fd Tg-3709 JHR & 97 & | 9% J97 2 37
#E |

GUE - J97 G&IT 22 & 28 7% TTY-IT0T FHR & 97 & | IA% 97 3 37H] # & |
GUE 7 - Jv7 G&IT 29 TIT 30 FI-ITERT F97 & | Fed% F97 4 3751 #T 8 |

U & - J97 G871 31 & 33 59-3707 JHR & F97 & | JA% o7 5 371 # & |
Jo7-97 § GHy [dhey 787 13397 737 & | FE, @vs & & Sfdlkw 3= ¥ @usl &
FT I 7 ARk [asheq HT 57 1597 T 8 |

&7 § 19 GIecanad TSl & 1o/g 3777 F97-97 & |
Fepict & ITFIT afdd & |

«us <h

Y7 G 1 @ 16 7% Fglasedd JHR & 1 3% & J97 & | 16x1=16

1.

frfaRad guw dspaor goft & ai ° @ fopeshl QA STRAA Tedt S=IaH
sruferd 8 2

(A) 3 (Z = 26)

(B) HTHN (Z = 25)

(C) ShIftEm (Z = 24)

(D) SHfeTm (Z = 23)

frfciRaa ARl # ¥ HE-81 HIH THEESEES (CrOg) G ATaihd Bl
eI QT ?

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

(C) (CH3)3C —OH

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

|
OH




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) (CHg)9CH — CH,0OH
(B) CH3CHyCHoOH
(C) (CH3)3C-OH

(D) CH,- CH, - CH - CH,
|
OH
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o

DNA & o9 oeehl § & 1 ueeh p-D-2-feariardirgana it fowm=shia anes g
2 | | U ?

(A)  UH

(B) WIEHIEh 3TF

(C) HeHh 3T

(D) &=

4. et foega-sTaecy 1 faaes § 9UH 8H T, a1 &% B :

(A) §d T ° ATUH BT &

(B) <Rl RUITcHeh HF BIdl &

(C) o1 3 WM Bl 8

(D) Hcd Ush 9 A gIdT @

5.  3TYRIT X + 2Y — P& ToIu, 97 9w &1 o79ehet ®9 THRT 2

o 2[P]_-aly]
dt dt

w —4F]_-dX]
dt dt

o *dIX]_-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 :

(A)

(B)

(C)

(D)

56/1/1-11

2d[P] —d[Y]
a  dt
_d[P] -d[X]
at  dt
+d[X] —d[P]
dt  dt
_2d[Y] +d[P]
a  dt

P.T.O.



6. g Afies S Sy1 3rffspan srcaferes sfigar @ w1 2, 8 2
@A) (O—Br
® (O—CHy-Br
() {rBr
(D) ¢ )—Br

7.  UHifes® A PCly & @y ffshan ohieh <aT B
(A) Cl-CHy-COCl
(B) Cl-CH,;-COOH
(C) CHz-COCI
(D) CClz - COOH

8. Ufceais O gRHIERElET $1 9-HT T 3T 2
(A)  ATIRTET AT T

(B)  SIFRIAT IS h1
(C) syt ufereemue st
(D) SIS ATT TfEeTad ot

9. ifFeTE wifiehtur ¥ 9e 1/T & &Y log k &l UTH Wil STaT B, a U dieft
@1 9T gt ® et

(A) m%%sﬁtaﬁa:@@Ea%|

(B) @ A 2 3R 37d:@e "f{a 2|

©) m‘;}; 2 3T 370ES log A 2 |
—E L.

D a IR Ad:EE log A 2 |

(D) 2-303R% 0g 3



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

a) (—Br
B) ¢ )—CHy-Br
) {O—Br
(D) ¢ —Br

7. Acetic acid reacts with PCly to give :
(A) Cl-CHy-COCI
(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,.

(B) slope is A and intercept is —Eq .
(C)  slope is —2 and intercept is log A.
RT
D) slopeis —— d intercept is log A
slope is 2303 R and intercept is log A.
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10. Ufcerat daTse 1 Tifsam Ueohladrss & A1 TUTHAT gRT o) S99 ol ad 3
(A) & Atufsha
(B) TsH-ImA 3fufsham
(©) faforam gwwo
(D)  hicd AHfRAT

11. Trafafad vehiEiadl &1 drg Teries o gl fsioq & grar 1 @@l
HH B
(A)  (CHg)3C — OH > (CH3),CH — OH > CH3CH, — OH

(B) (CHj3),CH - OH > CH3CH, — OH > (CHj)3C — OH
(C) CH4CH, - OH > (CH3),CH — OH > (CHy)3C — OH
(D) (CH3)QCH — OH > (CH3)3C — OH > CH3CH2 — OH

12. &M % HH-H ThEIHS g ATH H TRAT Hieh Tshia gHIUEHEA AR
UTSHTE HEEHAT 1 HHI L 8 2

(A) C -4 Ufceerss 9z IR gEgifada g

(B) C -5 Ufcegss Tz 3N grsgifadd T

o N

(C) C-4WhHEH G IR e 9z

o

(D) C—5W HIH T IR TRSFIA TG

9T G&IT 13 @ 16 & 70, 31 &7 30 70 § — 579 U &1 Af969I7T (A) TgT
g &1 FRUT (R) FRT 3iieha faar 71 § | 37 941 & &gl 3¢ 414 137 77 @ist
(A), (B), (C) 3T (D) & @ gaaw? Fifew |
(A)  AMHAT (A) 3T HRI (R) T Tl 8 T SR (R), AR (A) I
g IR hdl & |

(B) AR (A) 3T SR (R) THI T&l &, T R (R), AMMHeH (A) i
& U gt il 8 |

(C) koM (A) Wl 8, 9d %R (R) Teidl & |
(D) ARUA (A) T 8, T SRV (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. HySOy, is :

(A)  (CHj3)3C — OH > (CH3);CH - OH > CH5CH, — OH
(B) (CHg)yCH — OH > CH3CH, — OH > (CHj)5C — OH
(C) CH3CH, - OH > (CH3),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 VWMWY P.T.O.



13. 3¥FI7(A): I ° NaCl faame s = fgares d sraa Sfera fomam Stman 2

HR (R) : I 8 NaCl fernfoa g S 2 )

14. 37%HIT (A) : Zr AR Hf T JAFHTT i 7 |
FRU(R): S A= o R Zr 3R HE Il ot aum gt € |

15. 3774%97 (A): Cl— CHy — COOH &1 37U&T UgHigeh 3 &l pK, I f=m
g1 2 |

Nl aY

FRU(R):  FAA  FAFeH AT (<) Y9@  gwiat 7 foem
Cl — CHy — COOH 1 37 SAfeteior s Sirm 2 |

16. 3719 (A) : STHIAT Hl o1 § UHTH JoaaTat & & |

HRU(R):  UHEH T AT 9T W 39T STHgWTNIG Soiged I,

TG oh hRUT T o [T A I9TeY BT 3 |

w|is @

17. SO SAFIS 1 [aWd Tiehiord shiforg fed Fe?* o1 <l |igdl 0-01 M 2 |

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

18. Afufsran <h1 Tifvaenar gty <hifSu | =i we ufifearfa samse fad

fgemfuaes srfufshan mifaerd: Jem =ife 1 STTETor St 2 | 2

19. I Bl & W& DA i Hfdigad Afveheni o @19 Afiehd T STar
37 1+1=2
(%) HI (@) g5 HNO;j



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 = — 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 1 VANV P.T.O.



21.

22,

(%) Fafafea yers Afufshan & gea TRl 3carel 6 TEAT §HET @ [+1=2

CH = CH,
(1) + HBr —»

(i1) O + Bry EIiIIIEIiI!I}

AYAT

(@) F=fefaa & fou swror dfe . 1+1=2

() =R Aferde 1 foma el sTawenstt # w1 =nfEy |

(i) Ufcohdd BSg Se KOH o H1Y Ucshlald ¢d @ Sidfeh Ucehlald]
KOH I 3ufeyfa & veehia fAfta gia 2 |
TEREe gt fafgu o 1+1=2

(%) SYH-2-3T1 & Zn(Hg) 3 A5 HCL & 1 Afeha foram wmar 2 |
(@) difcesrss & al A I Tg NaOH % T AHha fohal I & |

Qs 1

e Tl aretehdt A 1 0-05 M KC1 foere @ w1 Sram 8, a1 25°C W S8R
gfelig 100 3T 3 | & 3 FA Bl 002 M AgNO; faem & s m, 4t

o

gfatig 90 39 o1 | AgNOg fae™ i =Tetehal TR AT ATeTehdl THEh{cTd
i | 3

femr T R : 0-05 M KC1 faer &t =metehdt = 1-35 x 102 ohm ™ tem ™!
(




20. (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 :

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 WAV NN P.T.O.



23. 31Uk 2NO (g) + Bry (g) - 2NOBr (g) & foru f=fafga yrfyes am oAfehs

g g

I H§& A1 | [NOJ/mol L | [Bryl/mol L2 (m ?Jl :
1 0-05 0-05 10 x 1073
2 0-05 0-15 3-0x 1073
3 0-15 0-05 9-0 x 102

(%) s1fufshan & NO 3R Bry & Ufd hife @=m 7 2
(@) a7 fere (k) afenfca Hife |

() eAfufsean an fgif@ ST S§ NO 3R Bry 1 @igdT U 0-4 M 3R
02M?%Z | 1+1+1=3

o

24. (%) TmfifEa SuagaasE Ak #1 ¥ e .
ey erEefFasiiehe (1)

(@) Fefafad g%al i 3eh foaa 1 =TAhdl % d6d g4 H H oFaiead
ﬁﬁl@:
[CI’(NH3)5C1]012, [CI‘(NH3)3C13], [CI‘(NH3)6]C13

() TrfaRea aal g TgRid FHTEaFadr i qgaM i

i  [Co(NHg)sNOoI%*

(i) [Colen)s]Cls 1+1+(é+§)=3

25. (%) F=fafega o @ w91 vfafas gamss 2 2
() CHz—CH=CH-Br
(i) CHy=CH- CH - CHjg

|
Br



23. The following initial rate data were obtained for the reaction :

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

Expt. No. | [NOVmol L™! | [Brgl/mol L1 (E;fiil_}‘j‘:ff)
1 0-05 0-05 1-0x 1072
2 0-05 0-15 3-0x 1073
3 0-15 0-05 9-0 x 10~ 3

(a) What is the order with respect to NO and Brj 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.

24. (a)

Potassium tetrahydroxidozincate (II)

Write the formula for the following coordination compound :

1+1+1=3

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

conductivity of their solution :

[CI‘(NH3)5CI]CI2, [CI‘(NH3)3C]3], [CI’(NHg)G]Clg

(c) Identify the type of isomerism exhibited by the following complexes :

(1)

(i)

25. (a)

[Co(NH3)5sNOo]%*

[Co(en)3]Clg

(i) CH3-CH=CH-Br

(i) CHy=CH-CH - CHj

56/1/1-11

|
Br

15

Which of the following is an allylic halide ?

1+1+(i+i)=3
2 2

P.T.O.



(@) FARSIA R 2,4,6-2EATEFARIs S H & ohiq ATIHHIEN T
gfa 3rferes srfufshamsiiar & o == 2

()  C4HyCl o fohe TUTEIa T =[Iad FILTh BiaT § 2 3x1=3

26. (%) fr=fafga stffsean < fsranfafyr forf

H' B
CH;CH,OH 5K CH, = CH,,

(@) Fafafea g tfafsean & gea 3aarg fofew

B,H
@  CH,-CH,- CH = CH, i1 SN
b) 8H,0,,/OH"
OH

a) ¥e11d NaOH
(i1) >

b) CO,, H* 1+2=3

27. fafafea & s @S : (8 77) 3x1=3

(%) UWIES EY T B 2
(@) fr8 YR &1 AEY DNA 61 fgpeeft Sl 7w g TEdr g 2
() fF=fafea ° 9 w9 gifvdess 8 2

TehIE, TChIE, WIE, el

(@) I ¥ foor faerfim iR gon # fao faeifim a2 &1 -t 3gR
g |

28. Mk (A) (CgH1909), LiAlH, ¥ q=iRd gt & ik (B) 31 (C) 2 & |
Afieh (B) PCC % @1 3Afefiha g1k ATk (D) a1 8 S af NaOH & Y
HfWHd Hlh qgUU=d T L R Alfies (B) a1 2 | Ak (B) ISHA
BISSISHA S W Ak (C) a1 8 | Ak (D) TR ATeiehd gl Ak (F)

TdT g S foh TR 3T (31U WR = 60) R T | AR (A), (B), (O),
(D), (E) 3R (F) &1 vg=m i | 6x =3

56/1/1-11 16




26.

27.

28.

56/1/1-11 17 WAV NN P.T.O.

(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

(a) Write the mechanism of the following reaction :

H+

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

. a) B,H
b) 3H202/OH_
OH
a) aq. NaOH
(i) >
b}CUE, H* 1+9=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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HEA1TIGT o7 H-3TETRT T97 & | T Bl 9% 96T 37K 15T 7T F9491 & I G197 |

29. T IR 399 T oot T o a1 WA €9 7 | Togga 1 o &1d
T wh ig off Selt T¥aT I O €9 9 feot I g1 7 | qumy, foet
Sl o JEIfeh 39N o foiw 36 goshl A9l gUag 81 =1 Ud & § ofrd
OO 39! dieedl § Afees ufgdd I8 g1 91eT | gEdd: Sefit @ YeR
Bl & — wnerfirs Seft 3t w=mes SefEr |
TiIfes Sl §, STShaT had Teh IR Bl & U1 $© 9 deh JAN o &g
sl Tfssha g1 STt 8 W@ g9: S= | & 18 S Gehdl, Sdfeh S Sl
Q:ATAfE S Tehd B |
S gl § Tor)d Icured Siga e IwArht oty 48 @ 9 I8 Yguu 1 Th
ST 91d & | 39 UL % FHIYH U UH Aeddl da AfeRfcad fohu e @
S i sl gg ot bl wY g foga o1 | qiafad TR ST 8, 3R $=
29 T had & | UH B T 399 A hl Ul AN Hrishd H TN §

T O |

f=fefea st % 3w e

() e Seit, g seii @ frg yor fi= gt & 2 1

(@) Wl 8§ 1 & fawa 1-35 V 8l & a1 S00l hRi-ofaty # R @ g |
I ST | 1

(M) e TErEe Sl & qerave (Fenfsin) 4 aftuferq sififsrand fafeg | 2
Jrera

(1) 1 Neat el 6l e 369 Al & g a1 fafgu | 2



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

56/1/1-11 19 WAV NN P.T.O.



30. wANhal AEY g (VBT) Sudgaie Afiehi o &4, Feehid FagR AR
SATHATT  SATRIcAl o1 AATd TICIRWT ¢l & Tdfch Thecd & faga
IqHEgAIeH ANl T faemm™ el oTq T /ARA & d-herehl i Il
gl W fafte freea &= o wwa (el =t fog strew #Md 3¢ 3k g
TG THE) W IMTNG 8 | Y9 a1 oA [heed &F1 H d-efehl o fodTed

(splitting) & Torfire soiereiten fomame wTH 21 © | Toiteet & Togra o8 aman 8
o6 IuagERSH AR T T AFH F d-d HEHYT (transition) % HRIT BT
2 | SUHEEAISH ARl I aTgeRd sk, fIveINUIenss qen 3Ty WRE % &
T TR S E |

fafafRaa g & 3 i

(%) Torteat & foames oot T R 2

(@) fored & RIg & UR W §%d [Ti(H,0)gl°" % T &1 &1 #R0
IS

(7)  [Cr(NHy)gl®" Terarehi 8 S [Ni(CN) %~ Sfcrereshia ® | same

SHIfTT, AT | [RE1] 3T : Cr = 24, Ni = 28]

HAYAT

(M) [Fe(CN)gl*>~ T 3Aiaieh H&tsh Thed & Sih [Fe(H,0)4l°" STl Hefeh

Gl 7, SATEAT ShifaT, FT | [T HHTS : 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(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)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. (&) (i) IUE AH W O, T HI g1 T CO, 18 I H 31fersh fae gt
2 | 390 9 fohEeht Kyg o1 O 3=k 81T 3T &= ?

(i) 9 B SIS Bl 0:9% (FqAH/A™—AT) 4 Al Aifeam
FANZE o S faetd § T ATd1 8 a9 3! AW (T1E)
g yepr uftafda grar g 2

(iii) TorEl ToRId-STTEIT AyBg T 1 A Sl Toe™H 60% STaHIhd
T & | TIeTae o1 ST iehierd Shiftag, | 1+1+3=5

(fen ™ 8 @ 9@ & fow Ky, = 0-52 Kkgmol_l)

AT

(@) @) 25°C W A 3T B & 9157 g€ HAW: 75 mm Hg?::ﬁ'{ 25 mm Hg
21 3afc A 3 B il 3@ TR T e o fasor 4 A w1
MA-AF 04 7, d B T ITdT JraEem d WMA-3IY <hl 7T
HIT |

(i)  STIHET TUIGH I ATV HINT | JIEU[STT o AR GeadE A
T o ToTT HH-H SHET TorgH i S=ar & S g 2

(iii) TSI FANSS N TEHM o FHACR o= FHwE =0 T8
gld 8 ? 2+2+1=5

32. Ti=foriaa foeedl gier ool & 3 difvre 5x1=5

(%) N,N-SEUIA-IaehIAATEE R | Ifqei™ 2dr 2 | R i |

(@) el wreat-shreed fifshan T8 et | i 2




SECTION E

31. (a) (@) At the same temperature, CO9 gas is more soluble in water
than Og9 gas. Which one of them will have higher value of
Ky and why ?

(ii1) 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 : Ky, for HyO = 0-52 K kg mol 1)
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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33.

(1) Ao ot el § fade w@ % foe et vemafies gdeo fafey |
(a) ffsua dfamrse deave § aftyfoa wamfes sififwa fafeg |

(¥) 34 Ul &l p-FHUHAT H FI=0T 7 TF= HUT ?

(=) Freafifa sfifmn F T SR ;

No*CI”  (§) HBF,
(ii) NaNOy / Cu, A

(®) T=laiaa s1tHfshan 6 A 3R B sl = fafe
COOH

@ Ni{?) A B+NaOH

(%) () FfIRaa % Hro faRae

(1)  Zn, Cd 3R Hg % T 3T FH 1 Bd 8 |

2) Cr¥f ved SEEe & wEh MnS' e s 2,
Srafeh gt & d* e # |

3) Cu’/CuE AN +034V R |

i) FefaRea Tamte afiemr qui 3R ggfa Hif

(1) KMnOg —2
(2) Cr203-+ 61 +14H — 3+2=5
HAAAT



(c)

(d)
(e)
(f)
(g)
33. (a)
56/1/1-11

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,
(ii) 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, or’t s strongly reducing while
3+ . g .
Mn"™ is strongly oxidizing.

3)  E°value of Cu®/Cuis + 0-34 V.

(ii)  Complete and balance the following chemical equations :

(1) KMnO, —2€at
(2) CrZO%_ +61 +14H — 3+2=5
OR
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1)

(i1)

(ii)

(iv)

(V)

CugCly 3R CuCly, T ¥ HH-A1 Sefd faeee 8§ Afas Turf 3
3R =T 2

f-ocATeh Teall 1 WHT Soidgieh (o8 fIRay |
freafafiga 4 @ wi9-ar Sy faerm 3 i g it == 2

3 3 2
Sc”, Fe'i Zn“"

[GRHT9] 3RHTR : Sc = 21, Fe =26, Zn = 30]

Y HifeIw HiHe T TefET SEshiie Sl ITH o Tehd & ?

TehHYT GTqY qAT $Teh ATk ICUhHIT HishAdT F1 G2Md & 2 5xI=5
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(b)
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1)

(i)

(iii)

(iv)

(v)

Out of CuyCly and CuCly, which is more stable in aqueous

solution and why ?

Write the general electronic configuration of f-block

elements.

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]

How can you obtain potassium dichromate from sodium

chromate ?

Why do transition metals and their compounds show

catalytic activities ? 5x1=5
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