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General Instructions :

Read the following instructions carefully and follow them :

()
(ii)
(i11)
(iv)
(v)
(vi)
(vii)
(viit)
(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 calculator is not allowed.

SECTION A

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

each.

1.

~se/33* M O

16x1=16

According to Werner’s theory, the primary valencies of the central metal
atom :

(A) are satisfied by neutral molecules or negative ions.
(B) are equal to its coordination number.
(C) are satisfied by negative ions.

(D) are non-ionisable.

The oxidation number of Pt in [Pt(en)2Cl2]2+ is :

A  +3
B +4
) +2
D) +6

*
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3. frfafad § 8 H-91 Scre o9aT § S afdfaferes 3 i o1va i Sufkafa #

(CH3C0),0 o @1 s1fufsrfra foram sar @ 2
COOCHj, OCOCH4
OH OH
(A) (B)
COCH4 OCOCH;

COOH COOH
(®) (D)

4. AT, fEdiae ST qdiaes UHT & we fawe & o fe shi-an stfieris Jgad
BTS2
(A)  CgH;S0,Cl (B) CgH5COCI

(C) CHCI, + UHifess KOH (D) NaOH +1,

5.  WifeAH gragIe o @1 NaCl o i a Sl forerar ot forgd-31aee o W
(A) W H, g 3@l g |
(B) e W Na IcqTfed Brar 2 |
(C) TEW O, g i gt 2 |
(D) e T H, T IS I 2 |

6.  HHRIRET o ST faera # Hed fReRIT JTeed Sl 68 A 1 ;
(A)  (CoHg)sN > CoHNH, > (C,H,),NH
(B)  (CyH),NH > CoHNH, > (CoHg)3N
(C)  CyHNH, > (CoHy),NH > (CoHg)3N
(D) (CoHy)oNH > (CoHy)sN > CoH,NH,

7. e foci & 2-0 Hicier Siefid foaeras O SEeh HId-SAT EaT e

(A) 1-87 (B) 0-347
(C) 0-0347 (D) 000347

8. AT HshmvT ol § § -8 +1 3R +2 SATRATHTT STTEATE AT & 2
(A) Mn B) Zn

©) (D) Sc

Cu
~serzan IIWINNON O
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3. Which of the following product is formed when salicylic acid is treated
with (CH3CO)40 in the presence of acid ?

COOCHg4 OCOCHjg
OH OH
(A) (B)
COCHg OCOCHsg
COOH COOH
(C) (D)
4. Which reagent is used to distinguish between primary, secondary and
tertiary amines ?
(A)  CgHzSO,Cl (B) CgH5COCI
(C) CHClg + ethanolic KOH (D) NaOH +1,
5. On electrolysis of very dilute aqueous solution of NaCl using platinum
electrodes :

(A) H, gasis evolved at anode.
(B) Nais produced at cathode.
(C) Oy gasis evolved at anode.
(D)  H, gas is evolved at cathode.

6. The correct order of decreasing basic strength in aqueous solution of the
following is :

(A)  (CoHg)sN > CoHNH, > (C,H,),NH
(B)  (CyHg),NH > CoH NH, > (C,Hg)3N
(C)  CyHNH, > (CoH5),NH > (CoHz)sN
(D) (CoHy)oNH > (CoHy)sN > CoH,NH,

7. The mole fraction of a solute in 2-0 molal aqueous solution is :
(A) 187 (B) 0-347
(C) 0-0347 (D) 0-00347
8. Which of the following transition metals shows +1 and +2 oxidation
states ?
(A)  Mn (B) Zn

©) (D) Sc

Cu
~s6/3/3~ ([ ITIMINITN 5 [PT.O.]
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4-ATEIFARIS (1 (IV)
3 fTeRT T ARt Sfoeere stfufsrarstt  sredt 55 grmwar o1 aet e ©

(A) I<IV<III<1II (B) I<III<IV<II
(C) II<III<IV<I D) IV<II<II<I
Ty smifiren amatt & forg NH, % foriiem i srdsmg AR & 2
p @R 704 75 345

t1/o (FF1) 80 80 80
HAfRaT Shr hIfe ®
(A IIFR (B) W HIE
(C) 05 (D) fxdaawfe

Z9 A HT 1 01 3R 39 B % 2 AId U foe a1d & fSreent et areg a1 40 SRR |
T[S A 3R IE B AT 3T ST 30 2R AR 45 IR & | Inat forera

(A) T TS I 2 |

(B) T3 o [ ¥ FuTTenh Tt e & |

(C) T3 & 9w & grewes faaed eeniar /|

(D) Afreran Feraieht feraramefi ¥ |

U9 HEAT 13 @ 16 % To1g, 31 e 3T 10 § — 7w va 1 o1foremor (A) 797 g8 &t
®ROT (R) T 3iferd fe641 7127 8 | 37 991 & @&t 3w e fau e wisl (A), (B), (C)
3R (D) 9 | gt AT |

(A) SR (A) 3R T (R) &I W&l & 3R FR0 (R), AMTHA (A) &2
STEAT AT < |

(B) ¥R (A) R R (R) SHT WEl €, T R (R), 3R (A) hl Wl
ST 7T FT 2 |

(C)  SAf¥he (A) H&l 8, W T (R) e & |

(D) AR (A) T 8, W] 0T (R) HET 2 |

~serzrzn INAIEANANATRI O



[] /D

9. On hydrolysis, which of the following carbohydrates gives only B-glucose ?
(A) Starch (B)  Sucrose
(C) Maltose (D)  Cellulose

10. Consider the following compounds :
Chlorobenzene (I), 2,4,6-trinitrochlorobenzene (II),
2,4-dinitrochlorobenzene (III), 4-nitrochlorobenzene (IV)

The correct order of increasing ease of nucleophilic substitution reactions
of these compounds is :

(A) I<IV<III<II B) I<II<IV<II
C) II<II<IV<lI D) IV<III<Il<I

11. The half-life periods of decomposition of NHg for different initial

pressures are given below :

p (torr) 704 75 34-5
t1/2 (min) 80 80 80
The order of the reaction is :
(A) zero order (B) first order
(G 05 (D) second order

12. 1 mole of liquid A and 2 moles of liquid B make a solution having a total
vapour pressure 40 torr. The vapour pressure of pure A and pure B are
30 torr and 45 torr respectively. The above solution :

(A) 1is an ideal solution.

(B) shows negative deviation from Raoult’s Law.
(C)  shows positive deviation from Raoult’s Law.
(D) is a maximum boiling azeotrope.

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.

~se/33* M 7 Iy [PT.0]
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13. Assertion (A) : Ethers have lower boiling points than the boiling points of
alcohols.

Reason (R): This is due to the presence of hydrogen bonding in
alcohols.

14. Assertion (A) : Transition metals show their highest oxidation state with
oxygen.

Reason (R):  The ability of oxygen to form multiple bonds to metals.

15. Assertion (A) : Monobromination of aniline can be conveniently done by
protecting the amino group by acetylation.

Reason (R): Acetylation increases the activation effect of the amino
group.

16. Assertion (A) : Order of reaction is applicable to elementary as well as
complex reactions.

Reason (R): For a complex reaction, molecularity has no meaning.

SECTION B

17. For a reaction A + B — Products, the rate law is :
3
Rate = k[A][B]?

Write the overall order of the reaction. Can this reaction be an
elementary reaction ? Give reason in support of your answer. 2

18.  For the compound having molecular formula CHgBr, write :
(a)  the isomer which is most reactive towards Sy1 displacement.

(b)  the isomer which, on reacting with Na metal in the presence of dry
ether, gives 2,5-Dimethylhexane. 1+1=2

19. (a) Write IUPAC names of the following compounds : 1+1=2
(1) [PtCly(en)y]SO4
(i)  (NHy)9[CoF,]

OR

~se/33* M O
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]
(@) T&F & (Y Th-UF ITH 3G & a1 Fefaiad 9ai i aeaed

I : 1+1=2
1) I fetres
(i) fg-cao

a1 ffefaa it samear 8 = 2 2x1=2

(F) T H Ufoeerss aE 6 Suftfa
(@) e | refie Ueehieiicrsh @g i Suftefd

STEAT ST T T 1 et STt § 1 °9ied KC el € S/ 1 Fa9+ieh oI ST 2,
Safer 1 At ST | 1 AT AT Ueshigied Tt O STef Shl Fareiieh o ST @ | 2

RCLCRI

AT o TIA IANTTHT T HIAUSY T I FA18T | Teh d5h ohl TERAT § IRl
SIS foh gaiet forgfd-STaeral o foTQ BTEaT — HITR =Tetehdl sk o ey g0 A%, 1
W 1 AT TR oA ST Heha 2, fore TehR weret fergrd-stoeedt o fore o St weha
2l 3

31 g TRl Telgshiel (HIeR S99 = 62 g mol™1) I 600 g I T Hetehl Th
Tfafen foretaT s ST 2 | faerea 1 f&nis uitenfad Shifse |

(31 o T K, = 1-86 K kg mol 1) 3

@)  [NiCl,]?" 3 [Ni(CN),1%~
ST Sl o e H A TARad Sl o 3T I ; 3x1=3
(1) ST YoRIOT H EHATCTd EehLoT fTfa |
(i)  FTH © HF-HT AN HETh HHe @ HIL HIH-HT TR Hafeh §ohel & 2
(iii)  §Toh IrTehIT AR 31 T ShifoIT |
[ICHTY] ShHTeR - Ni = 28]

YT
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21.

22,

23.

24.

N

(b)  Define the following terms with a suitable example in each case : 1+1=2
(1) Ambidentate ligand
(i)  Double salt

How do you explain the following ? 2x1=2
(a)  Presence of an aldehyde group in glucose

(b)  Presence of a primary alcoholic group in glucose

Explain why, on addition of 1 mol of KCl to 1 litre of water, the boiling
point of water increases, while the addition of 1 mol of methyl alcohol to

1 litre of water decreases the boiling point. 2

SECTION C

State Kohlrausch’s law of independent migration of ions. With the help of
a curve, explain why it is not easy to determine A}, for weak electrolytes
by extrapolating the concentration — molar conductivity curve, as it is for

strong electrolytes. 3

An antifreeze solution is prepared by dissolving 31 g of ethylene glycol
(Molar mass =62 g mol~1) in 600 g of water. Calculate the freezing point
of the solution. (K for water = 1-86 K kg mol~1) 3

(a) Answer the following questions about the complexes 3x1=3
[NiCl,)%~ and [Ni(CN) 12"
(1) Write the hybridization involved in each case.

(i1)  Which of them is the inner orbital complex and which one is
the outer orbital complex ?

(iii) Compare their magnetic behaviour.
[Atomic number : Ni = 28]

OR

~se/33* M @ - [PT.0]
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@) (1) 9T AU &1 SUHEHAISH ATt o A faRa |
(i)  hlcie TTE T T AT 2 2 Ueh IqTewr i |
(iii) T STershoT SRt Hepe fortet &1 i aidl & 2 3x1=3

3T Ufef & feferfad s e ured st 2 wftafora Tamfes adfter fafae . 3x7=3
(F) GehiHicAh 3T

@) 2,4,6-TTgsAIUfA

(M TERfTEe

C5HN S1fUeeh § 1 T Haii-ieh A1 (A), CHMgBr & |19l ik # &
YT STA-3ATET T T A1k (B) T & | Jifiens (B), 2,4-S1.u7 41, 31fvrentes & e
M-I STIHT AT & qAT SIS TRegor T8 37 & | 9% g SAfirerden sreram
T TfireRteh ahl STdfd el har & ST T & S STet sl auifarde siaT ® | I
ShITHeh 3TFT gRT Joicd TSR0l § ek Shlalia oieh 377 (C) sHTaT & forgert fuass
T C,Hg0, 3 | A (A), (B) 3R (C) Tl 91T | AT (A) I CgH MgBr %
Trer SATTRAT T o IT STA-STTEH L T AT (B) s ot eafufspad farfaw 1 3

forett feamafsrer a ot 1311y 1-5 % 1010 o ? | 38 wwwr 1 ftere i o
q bl GishadT 3T ITfyes 99 ¥ 5o 75% & Sl © | 3
[fear mar g : log 2 = 0-30, log 3 = 0-48, log 4 = 0-60]

famatafad & fow s it 3x1=3

(F) TANTHT KCN o |y AMTRam ek Ufeshed ARATSE oATd €, STefeh AgCN
& 1Y I8 ATSHIETTSE S § |

@) SNQWW%H%O—CI i g i <:>—CH2—CI

feren AffsrameiiaT 2 |
@M IR iRt o1 forem fsiefla stagursti o e =nfee |
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(b) Q) Name two coordination compounds which are important in
biological systems.

(i1) What is meant by chelate effect ? Give an example.

(iii)) Why are low spin tetrahedral complexes rarely formed ?  3x1=3

25. How will you obtain the following from aniline ? Write the chemical
equations involved : 3x1=3

(a)  Sulphanilic acid
(b) 2,4,6-Tribromoaniline
(c)  Acetanilide

26. An organic compound (A) with molecular formula C3HsN on reaction
with CgHsMgBr followed by hydrolysis, gives a compound (B). Compound
(B) forms an orange-red precipitate with 2,4-DNP reagent and does not
give iodoform test. It neither reduces Tollens’ or Fehling’s reagent nor
does it decolourise bromine water. On drastic oxidation with chromic acid
it gives a carboxylic acid (C) having molecular formula C;HgO,. Identify
the compounds (A), (B) and (C). Write the reactions of compound (A) with
CgHzMgBr followed by hydrolysis to give compound (B). 3

27.  The half-life period of a radioactive element is 1-5 x 1010 years. Calculate
the time in which the activity of the element is reduced to 75% of its

original value. 3

[Given : log 2 = 0-30, log 3 = 0-48, log 4 = 0-60]

28.  Give reasons for the following : 3x1=3

(a) Haloalkanes react with KCN to form alkyl cyanides, while with
AgCN, they form isocyanides.

(b) Q CHy - Cl is more reactive towards Sy2 displacement

as compared to CL

(c) Grignard reagents should be prepared under anhydrous
conditions.

~se/33* M O - [PT.0]
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29, S IH S ST AT AW Frelegge, WIH, it v, fdfue, snfe @
oreTet s € | T SR FTelTezge eAR WISH o 3Tavdeh 31999 8 | 36 Afd i
FO WA AT S ToTfor A @t wteror off Sfia i rd-yontertt § wgwre e
T € | |eft ST o UHIHT STl 3 SIgeteh 1 & | SATfUereh ST o TR T TeHHT
= a1 o | fiehd fohaT ST Eehell & — WIGR TR HR Mictehehr T | faerfim
RN | ATTIF TS WIST Feh & | 3¢ q91-oeid qT Sol-foe ¥ affepd foram
ST & | ForeTfiet 6 st & 37k T &1 ST & | =efelish 37t [FAHAIIES! o S8cieh &
ST U &I, Toh U=eig STl T Uoh Hiewhe 3THTST § Hereht sid © | et 378t af
TR % B4 & — DNA 3R RNA | =il 317 Se § Fafd § U o TIH7eRer
e R B 8 |
(F) WIRHT SR el AT shl ol ST $HIgAT o AW [RaT | 3T RER

SR TRTEPTARTE S 3 ST SaTa 3 ST ot 381 ST o T 1 2 2
@) () & DNA % 9| Io (FAHAss H Sa-3ueed fohar sg ar
- H IS o+ 2 1
T

(@) (i) DNA 3 RNA & s Ueh GiaTereh 3 foafae |
M FEr-focr foerfte 7R STa-focte foreTfH Tieh 1 Uh-Tah 3aTeel i |

30. YT I WM ST T T S BISGIhTal, S T SATeehAT o AlMThi hl
T 8 UTehleicll o Fe2ieh SAfeeh Bld & | goiet SATeRiishtehl ST JTfifeh Ueshieier
JTeRiehd BTt UfTSETEE UG hd & T JocT ST ohehl §RT hIeTToRIToTeh STl
T &1 & | Tl ek Ueehiaicl STariehd QIeht shie i SIaT 3hid & STelTeh qaTaeh Ueehia d]
AT ToRT Ifarelt B0 € | R0 T Ueehlarl & fHsier aor faforerae gy fafer
FRT ST ST 8 | 32 & C — O ATEY ol BTSN aettgel gr forafera feram ST Tk
g | Bl #, - OH @9g i 3ufeuf, W aor sl et STaeemo o Sid
HishIAd L oot & Ta STTAGT ST o HIRT ST aTe] |HE o STl qem R feufe
AR fifdee et 8 | NaOH it 3ulkufd § T, BHETES 3 a1 & S hiHe °
e srfrfsrameficr ST ® | 37q:, & | | hiHTe shies 3Tffshar adt 2 |
@) FefcRaa stfufsrms & s stfiwervs & am fafe ; 2

1)  JTTHE Ueehlalet i UfesaTss W ST Iehor
(i)  STfier UeeIgTet ol s o ToTeh STFe H STTaRaRoT
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SECTION D

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

29. Living systems are made up of various complex biomolecules like
carbohydrates, proteins, nucleic acids, lipids, etc. Proteins and
carbohydrates are essential constituents of our food. In addition, some
simple molecules like vitamins and mineral salts also play an important
role in the functions of organisms. All proteins are polymers of a-amino
acids. Proteins can be classified into two types on the basis of their
molecular shape — Fibrous and Globular proteins. Vitamins are
accessory food factors required in the diet. They are classified as
fat-soluble and water-soluble. Deficiency of vitamins leads to many
diseases. Nucleic acids are the polymers of nucleotides which in turn
consist of a base, a pentose sugar and phosphate moiety. There are two
types of nucleic acids — DNA and RNA. Nucleic acids are responsible for
the transfer of characters from parents to offsprings.

(a) Write the name of basic building units of proteins and nucleic acids.
How can you differentiate between Fibrous and Globular proteins

on the basis of their structures ? 2
(b) (i) What products would be formed when a nucleotide from DNA
containing thymine is hydrolyzed ? 1
OR
(b) (i1) Write one structural difference between DNA and RNA. 1
(c) Give one example each of a fat-soluble vitamin and a water-soluble
vitamin. 1

30. Alcohols have higher boiling points than other compounds, namely
hydrocarbons, ethers and haloalkanes of comparable molecular masses.
On oxidation, primary alcohols yield aldehydes with mild oxidizing
agents and carboxylic acids with strong oxidizing agents. Secondary
alcohols yield ketones on oxidation while tertiary alcohols are resistant to
oxidation. Ethers may be prepared by dehydration of alcohols and
Williamson synthesis. The C - O bond in ethers can be cleaved by
hydrogen halides. The presence of — OH group in phenols activates the
aromatic ring towards electrophilic substitution and directs the incoming
group to ortho and para positions due to resonance effect. In presence of
NaOH, phenol generates phenoxide ion which is even more reactive than
phenol. Thus, in alkaline medium, phenol undergoes Kolbe’s reaction.

(a) Name the reagents used in the following reactions : 2

(i) Oxidation of a primary alcohol to aldehyde
(i1) Oxidation of a primary alcohol to carboxylic acid

~se/33* M O - [PT.0]
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31.

32.

(b)
(c)

(c)

(a)

(b)

(a)

(i)

(ii)

(iii)

(i)

(ii)

(iii)

(iv)

(v)

(i)

Write the reaction involved in Kolbe’s reaction.

(i)

Why are tertiary alcohols resistant to oxidation ?

OR

(i1) Write the products of the following reaction :

(CHg)g C - O - CoH, — 1L,

SECTION E

Write the product(s) when :

(D One mol of ethanal is treated with 1 mol of CH3OH in

the presence of dry HCI gas.
(II) Benzaldehyde is treated with conc. NaOH.
(ITII) Ethanoic acid is heated in the presence of P5O5.

Write a simple chemical test to distinguish between Ethanal

and Propanal.

Write the name of the reagent to transform Allyl alcohol to

Propenal.
OR
Draw the structure of the semicarbazone of acetone.

3+1+1=5

Why are o-hydrogen atoms of aldehydes and ketones acidic

in nature ?

Arrange the following compounds in increasing order of their

reactivity towards HCN :
CH3COCHg, CH3CHO, (CH3)3C - C - CHg
|

0]
Write the reaction involved in Etard reaction.

Write the product when QCHO reacts with

Zn(Hg)/conc. HCI.

5x1=5

Calculate the electrode potential of a half-cell for zinc

electrode dipping in 0:01 M ZnSOy4 solution at 25°C.

Given: E® ,,  =-076V
n“"/7Zn
[log 10 = 1]
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(i1)  Write anode, cathode and overall reaction involved in dry

cell.
(iii) Equilibrium constant (K,) is related to Egell’ but not to Eq.
Why ? 242+1=5
OR

b) @ The conductivity of 0-001 M solution of acetic acid is
3-905 x 107® S em~!. Calculate its molar conductivity and

degree of dissociation (o).

Given : ) =409 S cm? mol~1
CH,C00

Xop+ = 3496 S cm? mol !
(ii))  Give reasons for the following :

(I) Why does a mercury cell deliver a constant voltage for
its entire life ?

(II)  Why is it necessary to use salt bridge in a galvanic
cell ? 5

33. (a (@) Describe giving reason which one of the following pairs has
the property indicated :
D Fe or Cu - higher melting point
(I)  Ti3* or Sc3* - coloured in aqueous solution
(ITIT) Cr or Zn - higher third ionisation enthalpy

(ii)  Write the ionic equations for the oxidizing action of MnO, in
acidic medium with :

(D Fe2* ion
(II) T ion 3+2=5

OR

(b) @A) A black-brown coloured solid (A) when fused with KOH in
the presence of air, produces a dark green coloured
compound (B) which on electrolytic oxidation in alkaline
medium gives a dark purple coloured compound (C). Identify
(A), (B) and (C). Write the reactions involved.

(i) What happens when an acidic solution of the green
compound (B) is allowed to stand for some time ? Also write
the equation involved. What is this type of reaction called ? 3+2=5

~se/33* M O -



