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

(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)

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.

(viii) There is no overall choice given in the question paper. However, an

(ix)

internal choice has been provided in few questions in all the
sections except Section A.

Use of calculator is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying
1 mark each. 16x1=16

1.

Which of the following colligative properties can preferably
determine the molar mass of proteins ?

(A) Relative lowering of vapour pressure

(B) Osmotic pressure

(C) Elevation of boiling point

(D) Depression of freezing point

For an electrolyte consisting of a monovalent cation and a
monovalent anion undergoing dissociation in water, the
van’t Hoff factor (i) is :

(A) lessthan1 (B) equaltol

(C) greater than 1 (D) greater than 2

~56@)~ ([N 3 B [PT.0.]
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3. dH g3l A, B @1 C o A SoiaiS fovel AT + 0-34 V, -1-18 V
qAT— 0-25 V T | ST 91q3AT ohl SAT=RI &I T Tel 567 & :

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

4.  Torelt TTeeRTcer shY |iEaT QAT S O SATHTSRAT ST QAT &1 STt € | SAfafspan
Frame 2 :

(A 0O B) 1
C) 2 (D) 05

5. TefctRad o @ siH-Ht SshAuT e1d 787 © 2
(A) Hg (B) Cu
(C) Ag (D) Pt
6. [Colen)sly (SOy)3 T Co i fedfare waisishar 2 :

(A) 12 (B) 2
C) 3 (D) 6

7. ORI B FrAfciad & & foreeht daet AR & 2
(A) Fe2+
(B) Mg?*
(C) Cod3+
(D) Cu2t
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The standard electrode potentials of three metals A, B and C
are, respectively, + 0-34 V, — 1-18 V and - 0-25 V. The correct

order of reducing power of these metals is :
(A) B>C>A
(B) A>B>C
(C) C>B>A
(D) A>C>B

The rate of a reaction is doubled when the concentration of the

reactant is doubled. The order of the reaction is :
A) O B) 1
c) 2 (D) 05

Which of the following is not a transition metal ?
(A) Hg (B) Cu

(C) Ag (D) Pt

The secondary valency of Co in [Co(en)glg (SO4)g is :
(A) 12 B) 2

C) 3 (D) 6

Vitamin By is a complex compound of :

(A) Fe2+
(B) Mg?*
(C) Cod3*
(D) Cu?*

~56@)~ ([N 5 B [PT.O.]
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8. oY U g o Tl oh Iufkefcr # S e fordedt i 3ea Rt 7, T
FEAE :
(A) W&
(B) W&k
(C) g™
(D) weEiw

9.  CrOg ¥ 3iTefiard gt uH-2-3Te 3aT 2 -
(A) JUAd
(B) IUHTSeh 3T+
(C) W=
(D) WU

10. aﬁﬁmﬁ@aa@m@%aﬁw%maﬁmwﬁﬁ:
(A) TfererHEA
(B) ITuRrarsmifRm sl
(C) ZTEufreIudtT
(D) <TEEUHA

11. UHIHATREE, Bry 3R Sl KOH o 6Ter SR ohieh ST =
(A)  TIHEA

(B) i
(C) AHEHH
(D) UATEERA
12. ShaIS hl Tetd ST § THIHTER e € :
(A) C2 (B) C3
(C) C4 (D) C1
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10.

11.

12.

N

Chloroform, in the presence of air and sunlight, produces a

poisonous gas known as :
(A) Phosgene

(B) Phosphine

(C) Tear gas

(D) Mustard gas

Propan-2-ol on oxidation with CrOg gives :

(A) Propanal

(B) Propanoic acid
(C) Propene

(D) Propanone

The reaction of ammonia with a large excess of ethyl chloride
will give mainly :

(A) Ethylamine

(B) Tetraethylammonium chloride

(C) Triethylamine

(D) Diethylamine

Acetamide reacts with Bry and aqueous KOH to form :

(A) Ethanamine
(B) Ammonia

(C) Methanamine
(D) Ethanenitrile

In the ring structure of fructose, the anomeric carbon is :
(A C2 B) C3
(C) C4 (D) C1

~56@)~ ([N 7 B [PT.O.]
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9T GEAT 13 @ 16 %F foru, 3t e faw 10 § — Ry v &t aifrereT (A)
AT T T HROT (R) T 3ifebed Tobart a1 8 1 379 991 o Wl I A<l 3 710
@iel (A), (B), (C) 3iR (D) ¥ @ It fIRT |

(A) ANHIT (A) 3R FHROT (R) SHT T & 3 Ror (R), AMTHAT (A)
T FET AT FT 2 |

(B) AT (A) IR RN (R) SHIT W&l &, W] SR (R), SAHAT (A)
i T AT TET AT B |

(C) AR (A) Tl &, T T (R) TTeia 2 |
(D) AT (A) T &, T R (R) FE 2 |

18. ST (A) : HShHUT G o eI oo Bl ¢ |
FRO(R):  EhHOT ATG3AT o d-shefeh 3101 WA BId & |

14. 37FBe (A) : A B gig 3 wry-any ffshar o d gfg et 2 |
FRU(R): a9 gfg o Ay wurelt werst it v gedt 2 |

N AN v

15. 3799 (A) : HHIA hl T H p-ATELIbIHT HH SFFAT BT 2 |

PR (R) : TSN THE FOIFL M-I T ©, ST FIHIEETEe AR &
TR JeH L AT 2 |
16. 37fYe9 (A) : ZTEHIIAUHIT % FaAish ! qoiT H MIUTUHIA T Faeish
JTAA BT © |
FR (R) : MU |, AU-3h EgeH &G BT &, Sfafh
ZTSHTIAUHI FHA-3TU[H BIEGISH AT TeRid &l hidr
gl
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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.

13. Assertion (A) : Transition metals have high melting points.

Reason (R): Transition metals have incompletely filled
d-orbitals.

14. Assertion (A) : Rate of reaction increases with an increase in
temperature.

Reason (R): Number of effective collisions decreases with an
increase in temperature.

15. Assertion (A) : p-nitrophenol is less acidic than phenol.

Reason (R): Nitro group is an electron-withdrawing group,
which stabilises the phenoxide ion.

16. Assertion (A) : Boiling point of propylamine is higher than that
of trimethylamine.

Reason (R): In propylamine, intermolecular hydrogen
bonding occurs, whereas trimethylamine does
not undergo intermolecular hydrogen bonding.

~56@)~ ([N O - [PT.0.]
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17. a3l geahl o faoaa & o teee fFam saee | @ e & w5 @

sfirereror forfae ST wreft AigareT W Usee faw 1 e e e | 2
18. fsifsran h smife ug rfsyfsram i strfvaenar & i whis ot iae foifay | 2
19. FfctRad et st afeafe =fifer : 2x1=2
@) Il feree

@) foreeer & foames o=t

20. LT L SIS ; 2
(F) n-A FARTEE HI Ueanierat KOH o @rer sTfsmRia foram smam & 2
@) Fsia AlCLg it Suftef & Fariss= s CH3Cl o arer Affsriaa
IERISICIE
21. (%) ATAYIH UHHT 3T AT 2 2 AT THHT STrAT b1 SUTrHT TaerR hdl
AT ? 2
AYAT
@) frafafad et aferfyd Fif 1+1=2
i) U=ESsY
(ii) fFISTES

Qus T

22. A 20% (sewam/Eean™) KI % i forete &1 oed 1-2 ¢ mL~L &,
KI foretas it i am Aieietdl shi TUHT hifSTe | 3

[fe=m TRT & K1 o7 6ok 5899 = 166 g mol 1]

~s6@)~  [IHIHHIIH (10 B




[]

17.

18.

19.

20.

21.

22,

SECTION B

State Raoult’s law for a solution containing volatile components.
Write any two characteristics of a solution which obeys Raoult’s
law at all concentrations. 2

Write any two differences between the order of a reaction and
molecularity of a reaction. 2

Define the following terms : 2x1=2
(a) Ambidentate ligand
(b) Crystal field splitting energy

What happens when : 2
(a) n-butyl chloride is treated with alcoholic KOH ?
(b) Chlorobenzene is treated with CH3Cl in the presence of

anhydrous AlClg ?
(a) What are essential amino acids ? How do you explain the
amphoteric behaviour of amino acids ? 2
OR
(b) Define the following terms : 1+1=2

(i) Peptide linkage
(i1) Nucleotide

SECTION C

Calculate the molarity and molality of a KI solution if the
density of 20% (mass/mass) aqueous solution of KI is

1-2 g mL~L. 3
[Given : Molar mass of KI = 166 g mol 1]

~56@)~ ([N (11 I [PT.0.]
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23. U forgd-STaeey o feta sl =TeTehdl Te HITT STeTehdl 3hi JICHTISG ShifeTy |
HigdT o 512 & Gr-a7e foretad st <reterdr s gedi 8 2 3

24. UF VYW FHIE H AMGRAT % 50% 07 & | 20 firie d & | rfafsman
75% 90T B ATt 9 3T AT I | [log 4 = 0-6] 3

25. (%) HRUIN: 3x1=3

(i) T S SR e T T o d | 2
(i) [Co(NHg)gl3* & qoT # [Co(en)g]>* Tpar siferer Tomht
FTE 9
(iii) o IhARIT Fper FSiH a1 19T T o Tohae formree sl
HTq AT © S B, SATTHA T FHTGFaaT 1 81 GR0id & 2
7T

o o N 2 ~

@) () TefaRad dpa s Heaor ud greshi seaer fif ;

(D [Ni(CN)41?"
(II) [FeFgl3~

(ii) [Co(NHg)5(NOg)I?* 3t [Co(NHg)5(ONO)I2* grr fohm
UehI, ehl THTSIT Eﬂ%vﬂd“l%? 2+1=3

[fe=m T2 2 : o’ shHTk : Ni = 28, Fe = 26]

26. Syl 3R Sy2 AMGRATetl o = 3 i@ fafaw | FARE=H @
2,4,6-ZTEATE s s 1 H ¥ shid-HT At gfeeema stfsfsrameti o gfd
rferes srfafsrameficr 2 2 3
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23.

24.

25.

26.

N

Define conductivity and molar conductivity for a solution of an

electrolyte. Why does the conductivity of a solution decrease

with decrease in concentration ? 3

A first order reaction is 50% complete in 20 minutes. Calculate

the time for 75% completion of the reaction. [log 4 = 0-6] 3
(a) Give reasons : 3x1=3

(i) Why are low spin tetrahedral complexes not formed ?

(i1) Why is [Co(en)3]3+ complex more stable than
[Co(NHg)gl3* ?

(i11) Why are geometrical isomers not possible for
tetrahedral complexes having two different types of
unidentate ligands coordinated to the central metal
ion ?

OR
(b) (1) Write the hybridisation and magnetic behaviour of
the following complexes :
(D [Ni(CN)4?
(I) [FeFgl®"

(i1) What type of isomerism is shown by
[Co(NH3)5(NO9)I?* and [Co(NHg)5(ONOY2* ?  2+1=3
[Given : Atomic number : Ni = 28, Fe = 26]

Write two differences between Sy1 and Sn2 reactions. Out of

chlorobenzene and 2,4,6-trinitrochlorobenzene, which one is

r56(B)"

more reactive towards nucleophilic substitution reactions ? 3

ARV (13 I [PTO.]
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27.

28.

FefeRaa <t samen Fifsre
()  HIIUH ATt
@) Eeu sammTse e stfufsran

() STEUSIRLOT Sfehm

o~

3T FAfIRad FUT=R0T hdl il 2
(@) U & TUE-2-3ATe

(@) T T

@M Gifead d=ue ¥ sesiie

Qs Yy

3x1=3

3x1=3

fAeafeTiad 999 G- T & | I T3 § 37Tdie fashed 8 3R 4 (2+1+1)

3% 1 & | I=ee HI LAY YIgQ SR 38 918 & J¥1 % IR JIory |

29.

UGhIRIAl TR T o FaLHIh e TTISA! | Jhg o AT Jel aed
9l H Jfg % FNT ded & | Ueehleial AR BHel § — OH €98 g

HAATIVIF BIEEIS TS o HRUT 3Tk FTUHTh FHICH HTVeIh FoAHT
Tl U, SATUTRT I AT T TAT H AT 1 & | Yoshla el R

BTl 31 JRd ST BIdT & | IHTel o $eagH-3T9-a%h A8, HH &

HATT T T QT 4d & AT S (- [owI<ieh THg 6o A1 | ot
HeT ad & | Bl § — OH @qg sl 3uftefd WAfes oo i g
fcreermd o Sid |isHRIT st 8 quT STH1E TWTE o HRT T STt THE

et wd U Rufaar w ffdse st ® | B § ugm-dma sAfufsear @

gfcrifeesss sHar 8, Sfeh BT ohi shies INTRaT & Sfcafafaes e

AT ® | Sfcafaferen st o Tt o TRaiE st 7 |
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27. Explain the following : 3Ix1=3

(a) Carbylamine reaction
(b) Hoffmann’s bromamide degradation reaction

(¢) Diazotisation reaction

28. How do you convert the following ? 3x1=3
(a) Propanone to Propan-2-ol
(b) Ethanal to Ethane

(¢) Sodium benzoate to Benzene

SECTION D

The following questions are Case-Based questions. Each question has
an internal choice and carries 4 (2+1+1) marks. Read the passage
carefully and answer the questions that follow.

29. The boiling points of alcohols and phenols increase with
increase in the number of carbon atoms due to increase in
van der Waals forces. The —-OH group in alcohols and
phenols is involved in intermolecular hydrogen bonding,
due to which their boiling points are higher than those
of ethers, haloalkanes and haloarenes of comparable
molecular masses. Alcohols and phenols are acidic in nature.
Electron-withdrawing groups in phenol increase its acidic
strength, while electron-releasing groups decrease it. The
presence of — OH group in phenols activates the aromatic ring
towards electrophilic substitution and directs the incoming
group to the ortho and para positions due to resonance effect.
The Reimer-Tiemann reaction of phenol yields salicylaldehyde,
whereas Kolbe’s reaction of phenol yields salicylic acid. Aspirin
is formed by the acetylation of salicylic acid.

~56@)~ ([N (15 I [PT.O0.]
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30.

@) () F=ffad 9 ffda e scre/3cret & 9 fofay ;
(I)  Tgme-2ie sfferar
(I1) whies iR

(i) 39 fafer =1 9m fafaw s g afafafas o 9 R
EErik

@) (i) WH ST E Soidre TR Tema SATeRaT 1 ad © 2
areraT
@) (i) UchIRra shl 31U HIHTeT Tfereh STeefia RIT BraT 2 2
M Fefefiga it st 3ok FaUAihi o Sed U FH H e eerd i :
TIU-1-3Td, TIHT, sg¢H-2-3Td, s9¢-1-3Td

FAEEge YU Ui UilcTersgiad! Ufceerse S1odT $higid Bid & 3T¥am o
U ST STA-3TTEE o YU §9 T shl 31841 4d @ | g0 HE&Ad: o4 T |
Fffera form M ® - wHRRUSS, NiferaEe Td difcidese |
AHEHES  FHEAT TEHEES a9 g TSl SEHAES Y
TfTHRIEE aMTd © | TT6 3R A dIferdehiss 8id © | 6 o-ehig
FT SEAF © QAT & R : A qoT Wbl ¥ fiee s ©
UHATE STt H ARl Saae & T I8 e 1 15 — 20% Wi HiHd s
8, Sfeh UfHaeT S § 3Afoerd It & T I8 €= &l 80 — 85% I
ST @ | TH &9 8 A o-ShIE Sh1gal ohl orFsll STRMREA St
Bt B, S 31w H C1 - C4 TaTeshamse! sie grT et et @ | et
O-TThIE TSN I RMRIT @l Bt 8, St C1- C4 T C1- C6
TSRS SHt & T Tt € |

(&) Uit qor UftretiufaeT o sfier et oia fafaw |
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(a) (1) Write the name of the major product(s) formed in :

(I) Reimer-Tiemann reaction
(IT) Kolbe’s reaction

(i1) Name the method by which aspirin is formed from
salicylic acid. 2

(b) (i) Why does phenol undergo electrophilic substitution

reaction easily ? 1
OR
(b) (i1) Why is phenol more acidic than alcohol ? 1

(c) Arrange the following compounds in order of their
increasing boiling points : 1
Propan-1-ol, Ethanol, Butan-2-ol, Butan-1-ol

30. Carbohydrates are optically active polyhydroxy aldehydes
or ketones or molecules that provide such wunits on
hydrolysis. They are broadly classified into three groups :
monosaccharides, oligosaccharides and polysaccharides.
Monosaccharide units are held together by glycosidic linkages
to form disaccharides or polysaccharides. Starch and cellulose
are polysaccharides. Starch is a polymer of o-glucose and
consists of two components : Amylose and Amylopectin.
Amylose is water soluble, having 15 — 20% of starch, whereas
Amylopectin is insoluble in water, having 80 — 85% starch.
Chemically, amylose is a long unbranched chain of a-glucose
units held together by C1 — C4 glycosidic linkage. Amylopectin
is a branched chain of a-glucose units held together by C1 — C4
and C1 - C6 glycosidic linkages.

(a) Write two differences between Amylose and Amylopectin. 2

~56@)~ ([N (17 I [PT.0.]
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31. &)

@)

r56(B)"

(i) FrfcIRad T AFARTEE TUT SHHRUSS | aFiohd shiTaIT ;

hACIE, AFH, ThiE, HIe™

AT
(ii) ISTELT Afgd difcrdanrss ht i difsre |
T AT HSE SRS ohl SIS aTl 5% ShT TH SIdT3U |

Qg s

frfafaa & foaw sror i

/D
1

5x1=5

(i) SO ol O § SOt ot AT TRt STTeh T € 2ran 2 |
(i) @HferesTEe § @ - NH,, 998 814 &, T hadl T — NH,

(=N

AN N o N N
JHe dHlenlslsil [d{=- T Adad 2ldl % |

(iii) HCHO Ucerel go= A aei adr 2 |

~

(iv) eI FFl o FIUHIh GHIC 3Tk S

UEehIRIal § 3%9 BId @ |

Al

(v) et ISt STffshanatl | Ufeegrse shiaHi shi 3Tuer 31freh

AR g € |
AT
G) TAfda 3care/3caret & W fafgu s«

D) S-S FANES USITHS HT=—H ST g |

(II) TS T CH3MgBr o |rer AT Fieh STat-37ees

IERISIGIES
(III) SsifcegEe S AT T |

ARV (15 IR
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(b) (i) Classify the following into monosaccharides and

disaccharides : 1
Fructose, Lactose, Glucose, Maltose
OR
(b) (i1) Define polysaccharide with an example. 1
(c) Name the linkage which joins two monosaccharide units. 1
SECTION E
31. (a) Give reasons for the following : 5x1=5

(1) Oxidation of propanal is easier than propanone.

(i1)) There are two — NHy groups in semicarbazide.

However, only one — NHy groups is involved in the
formation of semicarbazones.

(iii) HCHO does mnot wundergo aldol condensation

reaction.

(iv) Boiling points of carboxylic acids are higher than

those of alcohols of comparable molecular masses.
(v) Aldehydes are more reactive towards nucleophilic
addition reactions than ketones.
OR
(b) (i) Write the names of the product(s) formed when :

(I) Benzoyl chloride wundergoes Rosenmund
reduction.

(II) Ethanal is treated with CH3MgBr, followed by
hydrolysis.

(ITI) Benzaldehyde undergoes Cannizzaro’s reaction.

~56@)~ ([N 10 B [PT.O.]
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32. (&)
@)
r56(B)A

(ii)

1)

(i1)

(1)

(i1)

2
fafafaa & e fave 0 & fow o tomEfs weor
fIRaT ;

(D) SO qer o

(I1) ST qUT Silgeh 3T 3+2=5

298 K W Ffafigd o & fou = gfiertor fafigu qon
faar. s (emf) ufrfara HifSQ ;

Mg (s) | Mg?2* (0-001 M) || Cu®* (0-:0001 M)|Cu (s)

[ERIRICIEE El(:/lng“/Mg =-236V, E} , . =+034V

[log 10 = 1]

S | T TITST SHSTT T 366k 31 7T b i | 3+2=5
AT

e 9 1 Ffafga sl ardt 2

2Fe3* (aq) + 21" (aq) — > 2Fe®* (aq) + Iy (s)

298 K W 8 &1 o AU Efy ) = 0-24 V & | 9 sAfwfspar &
T A, G° @I log K 3T Iiehai hifeT |

[Rarmr? : 1 F = 96500 C mol 1]
frefaRaa fem samse

D) e o forgd-sraere i voH fam

(I) ST o T&ds ARFTHEA hT RIS =g 34+2=5
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(i1) Write a simple chemical test to distinguish between :
(I)  Propanal and Propanone

(IT) Phenol and Benzoic acid 3+2=5

32. (a) (1) Write the Nernst equation and calculate the emf of
the following cell at 298 K :

Mg (s)| Mg** (0-001 M) || Cu®* (0-0001 M)|Cu (s)

Given : E° 9 =-236V, E° 9 =+034V
Mg~ /Mg Cu“"/Cu
[log 10 = 1]
(i1) Define fuel cell and write its two advantages. 3+2=5
OR

(b) () The cell in which the following reaction occurs :
2Fe3* (aq) + 21 (aq) —— 2Fe?* (aq) + Iy (s)

has E? ... = 0-24 V at 298 K. Calculate A,.G° and
(cell) r
log K of the cell reaction.

[Given : 1 F = 96500 C mol 1]

(i1) State the following laws :
(I) Faraday’s first law of electrolysis

(II) Kohlrausch’s law of independent migration of

10ns 3+2=5

~56@)~ ([N @ - [PT.0.]
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33. (=) @

(i)

@ @

(i1)

2
AU dwl skl gy S | g@skEor a6 Tl
HATTALIUT AT S I |

AT IEqEEe 3-Eh (MnOg) ¥ KMnO, 1 fot= ¥
EQUN 3+2=5

HAYAT

AIRIE ST FT © 2 A-ATS ST o TIOTH (13 &)

FIE?

o . N

D B o, 1 EEEE (+0-34 V) FITE 2

(1) UfdeAre AR STaeTaTl 1 Jeq Td Fai St
g2 3+2=5
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33. (a)
(b)
r56(B)”

(i) Define transition elements. Mention any two

characteristics of transition elements.

(ii) How will you prepare KMnO, from pyrolusite ore
(MnOy) ? 3+2=5

OR

(i) What is lanthanoid contraction ? What are
the consequences (any two) of lanthanoid

contraction ?

(i) (I) Why does Eg 94 have positive value

u“"/Cu

(+0:34V)?

(I) Why do actinoids show a wide range of

oxidation states ? 3+2=5
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