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[Ar7iciiaa @q?ﬁ Bl SJHYAP GIgU 3R 37T GIci7 BT :

(i) 39 397-Y7 4 33 Y97 & | @41 97 JHard 7 |

(ii)) T8 Y97-97 Qia @US] F 199IIGid &6 - @UE &, @&, T, TU09 & |

(iii) TUE & - o7 G&I7 1 d 16 T FFIAHHT JHR & 94 & | F4% Jo7 1 3% %]

g /

(iv) TUE @ - J97 G&J7 17 G 21 % 3Id TG-IFIT FHR & J97 & | I 97 2 371
HT & |

(v)  TUZ T Y97 G&IT 22 4 28 TH TY-IT0T PR @& J97 & | 9% J97 3 bl BT & |

(vi) VS T— J37 G&IT 29 TIT 30 FH-3TENRT I3 & | Idb Yo7 4 37H] 7 & |

(vii) T F— Y97 G&I71 31 G 33 TH-FT0T YbR & 97 & | I Y975 37H F1 & |

(viii) Y¥T-97 H GHY 9y T&1 1597 77 & | Jef9, @8 & & Hlaksw 33 41 @Usl &
P JoT1 7 HTaR® 1dHeT HT T4 1697 T & |

(ix) &I G 1% gieanaad qieee & 70 37T J97-97 & |

(x)  Pepoicd H ITIIT afedd & |

QUE &
Y97 G&I1 1 8 16 7% gIashe91d JhR & 1 3 & Y97 & | 16x1=16
1. fTigd J¥9 TshHUT AU o dwdl H § fhdehl gald 3T Tded I=Iad
aﬁf\&rcr g ?
(A) 3T (Z = 26)
(B) HHIN (Z = 25)
(C) ShITHIH (Z = 24)
(D) <HAfeIwm (7 = 23)
2. TH=faRgd Aifiepl § ¥ 9|1 i UAEEEES (CrOg) g 3aeichd gleht
rAC UL,
(A)  (CHg),CH - CH,OH
(B) CH3CH,CH,0OH
(C) (CHg)3C - OH
(D) CH;- CH, - (‘}H — CH,
OH
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General Instructions :
Read the following instructions carefully and follow them :

(1)
(it)
(iti)
(iv)
(v)
(vi)
(vii)
(viit)
(ix)
(x)

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

This question paper 1s 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 8 marks.

There 1s 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 1s 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.

L

16X1=16

Which one of the following first row transition elements i1s 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 (CrOg) ?
(A) (CHg)9CH — CHyOH
(B) CH3CHyCH,OH
(C) (CHjy)3C — OH
(D) CHs-CH,—-CH-CHjq
on
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3. DNA @ Uehl H ¥ @ gesh B-D-2-fe3tadisad 3 fown=sh e aid

3 | 90 U B
(A)  USHH

(B) HITHINSD 3T
(C) Ho 3TrA
(D) LiEa

4.  TorHl fogra-3mecy &1 fad™es ¥ THE B W, d1< &h HH

(A) Hcd Ush H 3%k BT @

(B)  <h1 ZRUITcHeh | BIdT &
(C) o1 I UM BIdl &
(D) Hcd Ush U %A Bdl &

5.  AMNMRIT X + 2Y > P o fou, am H3m <1 31dehdl ®9 GHIHT 2 :

2d|P| -d|Y
L 24[P]_—d[y]
dt dt
—d|P| -=-d|X
o —dlP]_—d[xX
dt dt
+d|X] B —d|P]
i dt  dt
D) 2d|Y| _ ¥ d(P]
dt dt
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3. Two among the three components of DNA are (-D-2-deoxyribose and a

heterocyclic base. The third component 1s :
(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) 1s always greater than one
(B)  has negative value

(C)  has zero value

(D) 1s always less than one

5. For the reaction X + 2Y — P, the differential form equation of the rate
law 1s :
2d|P| -—-d|Y
A 24[P]_—d[Y]
dt dt
—-d|P| —-d|X
g —d[P]_-d[x]
dt dt
X| —-d|P
o +4X]_-d[P
dt dt
-2d|Y P
o —20Y]_+d[P]
dt dt
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(A) () Br
B) ¢ )—CHy-Br
) (L Br
(D) ¢ )—Br
7.  UHICH 3 PCly & a1 AT ik <ar 2 -
(A) Cl-CH,- COCI
(B) Cl-CH, - COOH
(C) CHs-COCI
(D) CClg— COOH
8. Ufcesse U HIEHIBIEIST &l 4T Ush 3810 2
(A)  FATYRIET IS <1
(B) SAFIRI JNTS <hl
(C) AT JfdETdd ol
(D) SAFEI UTdEATIT <hl
9.
@1 9Tq Bl 8 e
(A) w%%aﬁwa’a:@'@Ea%l
(B) BT AR 3 FA:TS "Eﬁ 2 |
(C) @I _];f]”_[? g AN 3TA: TS log A @ |
(D) < 2.3(])3383 3 3R 37d:TS log A 2 |
56/1/1-11 6

g8 Jifireh A1 Syl fsha 3rcaiersp 3fterar § siar g, 98 @

IMRHAT THhor H I& 1/T o 919 log k o1 UTH @il SITdl &, a1 Ueh Hieh

VATA'A N AVAVAVNATAVAVVAVAVAVVAVAVAVVAVAAVIVAYAVAY
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The compound which undergoes Sy1 reaction most rapidly 1s :

(A)
(B)
(C)

(D)

()—Br
( )—CHy - Br
( >—Br
¢ )—Br

Acetic acid reacts with PCl5 to give :

(A)
(B)
(C)
(D)

Cl — CH, — COCl
Cl - CH,, - COOH
CH; — COCl
CCl; — COOH

The formation of cyanohydrin from an aldehyde 1s an example of :

(A)
(B)
(C)
(D)

nucleophilic addition
electrophilic addition
nucleophilic substitution

electrophilic substitution

In the Arrhenius equation, when log k i1s plotted against 1/T, a straight

line 1s obtained whose :

(A)

(B)

(C)

(D)

56/1/1-11

slope 1s ﬁand intercept 1s k.

_Ea

slope 1s A and intercept 1s

—E

slope is —2 and intercept is log A.

- K
2303 R

slope 1s and 1ntercept 1s log A.
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10. Ufcshd adee hl eIy Uohigdrse & A1 ATYRAT gRT S 994 <Al hed @ -
(A) e ATk
(B)  TBHL-AWA 3HTsha
(C) faformaa gveryo
(D) hlce 3TTHTshAT

11. TAfdigd Ueeplglal &1 A5 Ao 3T g Hsiad shl HAT 61 dal
%A B :

(A) (CHj3)3C — OH > (CH3);CH — OH > CH5CH,, — OH
(B) (CHg)CH — OH > CH3CHy — OH > (CHg)sC — OH
(C) CHsCH, — OH > (CHg),CH — OH > (CHg)5C — OH
(D) (CHg)yCH — OH > (CHg)3C — OH > CH3CH, — OH

12. TR @ DIH-H ThIcHS TYg 39H § Toha1 Hich Tshi gHIUHIEA SHIHT

qTETE GL=EHT T 9|10 shid 8 2

(A) C-4W dfcesse T iR gEgifead aqg
(B) C-5W Ufceglss THg 3R gEgiaad THg
(C) C -4 hicH THg 3T gIESifodal H&

(D) C -5 hieH THg 3T BT T

I GEIT 13 @ 16 & 70, 31 &97 70 710 § — [G7R UF &1 AT9FIT (A) a7
gEY &1 FHRUT (R) ZRT 3lebd 1647 74T § | 37 T971 & @l 3% 714 150 77 Figl
(A), (B), (C) 31T (D) T @ g7 T |

(A)  AHHIT (A) 3R HRU (R) SHI Tal a8 3 HROT (R), THHIT (A) i
&l AT hdl B |

(B) 3TUIT (A) I RO (R) I Tl &, T RUl (R), ATHHIT (A) i
Tl A FgT idl @ |

(C)  SATHHIA (A) HEl 8, 9T 1T (R) TTeid 2 |
(D)  3ATHHH (A) TTAd 7, =g R (R) ¥&1 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. H9SOy 1s :

(A)  (CH3)3C — OH > (CH3),CH — OH > CH3CH, — OH
(B) (CHs)9CH — OH > CH5CHy — OH > (CH3)3C — OH
(C) CH3CH, - OH > (CH3)9CH — OH > (CH3)3C — OH
(D) (CHg)yCH — OH > (CHg)sC — OH > CH5CH, — 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) 1s the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) 1s not
the correct explanation of the Assertion (A).

(C) Assertion (A) 1s true, but Reason (R) 1s false.
(D)  Assertion (A) 1s false, but Reason (R) 1s true.

56/1/1-11 9 RN YNy P.T.O.
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13. 37¥FI7(A) : I " NaCl fodmw S W f2ames § 3199w fera fopam Simar 2 |

FRT (R) : S H NaCl fa=ntea g Srar 2 |

14.  377%%97 (A) : Zr IR Hf ST JAFHOT hicA & |

FRU(R):  -AAIGS ATHad o Rl Zr 31 Hf 1 H=AC 99 il & |

15. 3779%%7 (A): Cl — CH, — COOH 3hl 37Uell UHIgeh 3T bl pK, HMH M

BT 8 |

FRU(R):  FARE  3JAaCH 94 (-[) I9E ol ' NEd
Cl- CH, — COOH 1 &1 AU &¢ Il & |

16. 37YHYT (A) : JAFIAT sl o1 H U JaeTdl & & |
RO (R): UM | A3 9] 9T 3UMEYd TH@HING $oideH Jd,

TG oh HRUT T b ToTT e 9Ty Bidl & |

Wis g

17. T SOTIS ol 999 Uiehford shiteTe forem Fe2* TR &Y @igdt 0-01 M B |

(298 K W E pe2+/p, = — 0-45 V) [f&am 71 2 : log 10 = 1] 2

18.  3T(WThAT <hl ATUSGehdl IR HIfGw | hiz Uesh UiEAfd sdeu fSud Uk
fgaTTfuaes TTTshaT TTidehd: TH hife 1 STTEU Hidl & | 2

N O

19. I Bl & & D-ehid bl Ffciigd stiyerderl o @1y 3tiyehd foham ST
g ? 1+1=2

(%) HI (@) ¥ HNO;
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13. Assertion (A): When NaCl 1s added to water a depression in freezing
point 1s observed.
Reason (R): NaCl undergoes dissociation in water.
14. Assertion (A): Separation of Zr and Hf 1s difficult.
Reason (R): Zr and Hf have similar radii due to lanthanoid contraction.
15. Assertion (A) : The pK, of ethanoic acid 1s lower than that of
Cl - CH, — COOH.
Reason (R):  Chlorine shows electron withdrawing (-1) effect which
increases the acidic character of Cl — CHg — 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* jon is 0-01 M.
(E pe2+/Fe = — 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 1s treated with the following reagents ? 1+1=2
(@) HI (b)  Conc. HNOg
56/1/1-11 11 TPy P.T.O.
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() TH=AfcIRad Ycdeh TTHThRAT o FE&I HiAlacll IcUIgl hl FEAU SHIST :  [+1=2

CH — CH2

o QU + HBr —»

(i1) O + Bro —>| (TSTHT ST

HYJ]

(@) T=AfIfEgd & T I e 1+1=2

(i) MR 3ATeRdS 1 o= o™ STaEd1l § T A1eT |

[

(ii) Ufeeha BEE FT KOH % H1Y Ucohlgld ¢d @ Seich Ucehlaicl]
KOH shi 3ufesfd ° Ueshia fHfda gid 2 |
21. TR HIH Toifigy I - 1+1=2

(%) YeH-2-31H whl Zn(Hg) 3R d=5 HC1 o A1 3¥hd TohAT ST 2 |

(@) WrafceaTss @ al AT @l Ag NaOH % A1 31f¥ehd fohan ST 2 |

©us

22. 99 fohH ATASRAT T Sl 0-05 M KC1 fIe=\ ¥ 9O J1aT &8, d 25°C T 39
giaie 100 3TH 8 | S 3H A I 0-02 M AgNOg faa== & w1, i
giaieg 90 ™ AT | AgNOg Taer™H hl ATeiehdl 3T HIG ATeiehdl Uiehicrd

I | 3

(femm =1 2 : 0-05 M KC1 e st =metehal = 1-35 x 1072 ohm ™ "em ™)

56/1/1-11 12 AAMAAAARAAMAAMAAAAAAA
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20. (a) Draw the structures of major monohalo products in each of the
following reactions : 1+1=2
o I + HBr —>»
- B UV light
(11) -+ 1°2 _—
OR
(b)  Give reasons for the following : 1+1=2
(1) Grignard reagent should be prepared under anhydrous
conditions.
(1)  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. HCL.
(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 AgNOg4 solution. 3
(Given : Conductivity of 0-05 M KC1 solution = 1:35 x 10~2 ohm “cm™ 1)
56/1/1-11 13 VPR AR e Iy P.T.O.
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23.  3AYHAT 2NO (g) + Bry (g) > 2NOBr (g) o foit f=feiRga Irides a7 37iehs
ATd gU .
YA &4 | [NOl/mol L™ | [Brol/mol L2 ﬁ“ﬁ é1_11
(molLL s )
1 0-05 0-05 1-0 x 10”3
2 0-05 0-15 3-0 x 10”3
3 0-15 0-05 9-0 x 10”3
() 31ifsham § NO 3TR Broy o JId hile &I & ?
(@) a7 feore (k) qiehicra it |
(1) ertyfsham o Tyl HINT S NO 3TR Br,, i @Tgdl A 0-4 M 37
0:2M%Z | 1+1+1=3
24. (%) TAfIRgd IudgEdSH JifTeh &1 P AT -
qrefIRm CereTsgifaasisiene (11)
(@) T=fIigd dpetl sl I 9o 6l ATcelshdl % d@d g0 A H Hdfed
[CI‘(NHS)E’)CHClz, [CI‘(NH3)3CI3], [CT(NH3)6]013
(1) TfRad Tl g YgRia THTE™EdT shl 89 hiloy, :
Q)  [Co(NH3)sNOg]**
(i) [Co(en)s]Cly 1+1+(§+§)=3
25. (%) F=fdfgd & @ s9-91 Uit 23S 2 2
i) CHg-CH=CH - Br
(i) CH,=CH - (FH _ CH;
Br
56/1/1-11 14 AAAAAMAMAAAAAMMAAAAAA
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23. The following initial rate data were obtained for the reaction :

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

Expt. No. | [NOJ/mol I |Bry|/mol I (;[I];I(i:l;iil_lR S“il_t]{_a )
1 0-05 0-05 1-0 x 10”3
9 0-05 0-15 3-0 x 10”3
3 0-15 0-05 9-0 x 10”3

(a) What 1s the order with respect to NO and Brg in the reaction ?

(b) Calculate the rate constant (k).

(c) 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 (I1I)

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

conductivity of their solution :

[CI'(NHS)E)C].]CIQ, [CT(NH3)3CI3]; [CT(NH3)6]013

(c) Identify the type of isomerism exhibited by the following complexes :
(i)  [Co(NH3)sNOgl?*

(11) [Co(en)3|Clsg 1+1+(§-+é )=3

25. (a) Which of the following is an allylic halide ?
(1) CH3-CH=CH-DBr
(11) CHg=CH-CH - CHjs

|
Br

56/1/1-11 15 PN A n IO P.T.O.
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(@) FARE 3 2,4,6-2TEATSe FARIS ST H H hiq ATIHRII JTeAqTa = o
gta 3ferer arffshamsiiar & 3T &= 2

(1) C4HoCl = ThE THTEFE 1 ~IJaH FFYATH Bl 8 ? Ix1=3

26. (&) THHTIRga THTHAT vl Tshamiater fTeiRgu -

CH,CH,0H — X, CH, = CH,

443 K
(@) HIRgd Tcdeh ATUTHAT & &I 3c91g TTiaT
(i)  CHg-CH,-CH = CH, 25%
b) 3H,,0,,/OH "
OH
- @ a) S NaOH
11
b) COy, H* 1+2=3
27. TAfaRad & I T : (S5 717) 3x 1=3
() ULISS Y =T 8 2

(@) T8 YR &1 39 DNA i fghscil sl TR s 1@l & ?
(1) fafafga @ 9 HE-a1 gifcdeuss 8 2
H3hId, I, W, Bl

(F) 9 ¥ fooid faeriq R 941 ¥ faoid foaeiiia I &1 Th-Ush 3E
SIS |

28. FIfh (A) (CgH1909), LiAlH, & YERA ek gl AMfies (B) 3R (C) <1 & |
i (B) PCC @ 19 Ao Bt Afies (D) 21 @ S 9 NaOH % @19
HiWhd hieh dguU-d TH Hd W Ak (E) a1 2 | Afeh (E) IchA
g IS i W AIfieh (C) <a1 3 | AMfires (D) R ifadieha gt AMfieh (F)
odl @ S foh Uh&IEhI 37 (319] MR = 60) IR AT | AR (A), (B), (C),

(D), (E) 31 (F) &I g9 I | 6><§=3

56/1/1-11 16 AAMAMAAAAAMAAAAAARAAN,
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(b) Out of chlorobenzene and 2,4,6-trinitrochlorobenzene, which 1is

more reactive towards nucleophilic substitution and why ?

(¢)  Which isomer of C4HgCl has the lowest boiling point ? 3x 1=3
26. (a) Write the mechanism of the following reaction :
Tt
CH;CH,OH T’ CH, = CH,
(b) Write the main product in each of the following reactions :
@) CHy-CH,—CH=CH, — 3;)230252 o
OH
a) aq. NaOH
(11) P ——
b) COg, H 1+2=3
27. Answer the following : (any three) dxi=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.
28. 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 §=3
56/1/1-11 17 NP A By P.T.O.
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Lls Y

1T 397 FA-3TTRAT 397 & | FF H1 IHYdS TigU 3 13T T8 F97] & I G0 |/

29, WM AR 399 HA Ted=l A o T ITANT €Y & | ToIgd Sl o G o
[T Sk ohls W1 T8 YT ¥ JAYd U H Tea-l el aidl & | a«iy, fepel
e o YHITTR ITANT o6 {70 39 Foshl aAT YHag BHT AT T AT H 14
Y 3Eh! dicedl H AfHeh UiEdd &l a1 diet | J&Id: dSeidl gl TR o
gt § — mafires Seft o Hemres Sefar |
ek Sl ¥, AMUHAT hdd Th R Bl & 991 $® T9F d JAM & d1G
delt Tfssha g1 STt 8 T QA: YIRT | a8l <18 S Hehdl, Seich Geh il
U TSI hl ST Fehell & |
o gl | forgd Icured sga Afes IuArh fafy 781 @ don I8 Yguur i Tk
9S] 9id 3 | 39 HHET o 919 oh fou U8 el dd IA9ehfcdd fhu U &
o Sl <l ggd ot b @ & fara 9t 9 aiafda fen S R, o 5=
399 Ol had & | UH Bl Teh 399 Hcd ol Ul AN hrishd H TAM H AN

T T |

fafaigd g9 o 3T ST

() e ST, T il ° fohg TR {3 gidl 8 2 1

(@) TR ¥ o1 9 faua 1-35 V 8ldl @ a1 00l $R-3761y § R @ar 2 |
I ST | 1

(1) oIS HEe Sl o qA:3mavH (fenfsin) 4 aftifoa afufska fafieu | 2

HAIT

(1) AT el A HI AU 99 Tl b gl A9 [IRIT | 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 1s 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 1s 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 1n 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 1s 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. TANhal WY Hga (VBT) SU€gEdSH Al o o9+, Jachid TagR 3R

ST 3Tl 1 IATFTd TISERIU <dl g Sdfch fshecedd & THgd’

~

3UHEEASH Aol B Tae|™ hegld 9Tq Y] /3T o d-he&Tehl hl ol ohl

FHHA W fafeE e &1 & g9E (RT=el ol foig AT&™ JHd Y 3eh g

™ [

YGd UWE) T MYING B | Yo aUT gool fsheed &F1 H d-h&iehi o fodTed

(splitting) ¥ Tafsrd seiereieh fa=mg ITH Bid & | fohed &7 foga 98 aman 2

foh ITHEHAS JIATehl b1 TT Scideid o d-d IshHY (transition) o HIOT Al

2 | SUHEHASH iRt el oTqeRd TshHi, faveiyumeess e vy WRH % &

4 Hgaqul YA 7 |

WFT@W%WW

() Tsheat &1 faqred ot w1 B 2 1

(@) foreea & fagia & R W Ta [Ti(Hy0)gl®t & ST TT 1 Hw

i | 1

() [Cr(NHg)gl®" 3 =Fhia 8 Safeh [Ni(CN) % wfeerereha 2 | s

hIfSTT, &I | [9RHTY] hHTS : Cr = 24, Ni = 28] 2

HAAT

(M) [Fe(CN)gl®™ T Al Hereh THA @ Fath [Fe(H,0)g)°" TRl Herh

G 8, SATEAT HINT, FT | [THTI] ST : 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 1n 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+ 1s paramagnetic while [Ni(CN)4]2_ 1s diamagnetic.

Explain why. [Atomic No. : Cr =24, N1 = 28] Z

OR

(c) Explain why [Fe(CN)G]S_ 1S an 1nner orbital complex, whereas

[Fe(H20)6]3+ 1S an outer orbital complex. 2
[Atomic No. : Fe = 26]
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31. (%) (G FHHE AU W O, 19 &l ga-1 4 CO, 19 I H Hlereh foaeid gidl
2 | 39 ¥ Tohdeht Ky 1 A I BT 3T 1 2
(il) ST e HIRTHIST Hl 0:9% (THHH/IA) H AU GiieaH
FANEE o TAT [Iaqd H T AT 8 a9 39ehl MHY (HEH)
fopd JehR Uiafda &idm 2 2
(iii) Toret Togd-TTET AgBg T 1 Hicid e TIa@H 60% 3TTHTehd
2T 2 | Taer ™ &1 Fa9HTeh qfterfera hifsu | 1+14+3=5
(ﬁ?ﬂ 3 % . I f&l'{ Ky, =052 K kg mol_l)
3T
(@) () 25°C W A 3R B o 917 ¢[6 shHS: 75 mm Hg 3R 25 mm Hg
3 | I A 3N B &l 30 YhR Uamn e f6 s & A &
qA-3 0-4 8, d B hl AT JEEAT H HAIA-T bl TOET
ShiToTT |
(i)  STUHET TUEH hl GRATYT HIT | FESIU3T o AR g9 HTd
0 & U HH-3 ey mured o ST € ST R 2
(iii) TITSTH FANZS 3R A & THATGK oot auUarl =i 8
gd &8 ? 2+2+1=5
32. T=fafEd fopgl grer Y941 & IO ST 5x1=5
(%) N,N-SEUIA-SEhHAES R T 3o aidl & | R ST |
(@) Ve $red-seiaed MTshar T@1 idl | i ?
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SECTION E

31. (a) (1) At the same temperature, CO, gas 1s more soluble in water
than O, gas. Which one of them will have higher value of
KH and Why ?

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

sodium chloride ?

(111) 1 molal aqueous solution of an electrolyte AoBg 1s 60%

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

(Given : K;, for HyO = 0-52 K kg mol ™)

OR

(b) (1) 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 1in the mixture i1s 0-4, then calculate the

mole fraction of B in vapour phase.

(1) Define colligative property. Which colligative property 1is
preferred for the molar mass determination of

macromolecules ?

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

not 1sotonic ? 2424+1=5

32. Answer any five questions of the following : Hrl=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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(1) WIYAUHA AR UHAH ° faug & o it Tie Tami-eh dau i |

(a) Tfsee Afemmse e ¥ gftfora temafes srfufsan fafae |

(§) 39 UHEH T p-sHUHAT H ®YA0T 8 T il ?
(@) TFefaRga TTYfshaT i gui HifST -

No"CI" (i) HBF,

@/ (ii) NaNOg / Cu, A

(V) T=fcrRaa 3TffshaT @ A 3R B &l Ii=AU fiiay -
COOH

@ NH; , Br,+NaOH _

A

(1)  Zn, Cd 3R Hg o 7T 3R #9949 =+ Bd & |

2)  Cr*" vad U=TEd & afh Mn°o' Uee STFHHE 2,
Safer 2t 2 4 Tfishe & |

(3) Cu T /CuHE°HH+034V R |

(i)  T=fcRaa TEmEeh FHeRor qui 3R dqferd I -

1) KMnOg ——>
(2) cr20§—+ 61 +14H" . 3+2=5
arraT
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(c)

(d)
(e)
(1)
(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 1in the following reaction :

COOH

@ NH; , Br,+NaOH

A

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

(2)  Of the d* species, Cr* is strongly reducing while

Mn°" is strongly oxidizing.
0 2+ :
(3) E valueof Cu /Cuis +0-34 V.

(1) Complete and balance the following chemical equations :

(1) KMnO, —Deat ,
(2) Cr,07” +61 +14H' > 3+2=5
OR
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(1)

(i1)

(111)

(1v)

(V)

Cu,Cly 3R CuCl, ® € H-ET1 S foaee d Afees Tarit 8
A ] 2

f-scATeh Tl oh1 |THTT Serareieh fo=nd ferfiy |

ffafad 3 9 fH-91 S faa== 9 @9 g8 37 =491 2

SCS+, F63+, Zn2+

[GTHTY] ShHTR : Sc = 21, Fe = 26, Zn = 30]

39 HITSIH shiHe U TISNRH SSshiHe hd ITH L Tshd & ¢

HhAUT 9TV aUT 39oh AlfTTeh IcUThIT Afhadl =1 qud &8 2 5x1=5
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(b)

56/1/1-11

(1)

(i1)

(111)

(1v)

(V)

Out of CuyCly, and CuCls, 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 ? H5x1=5
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