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

1)

(i)

§229)

(iv)

(v)

(vi)

(vit)

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

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

(ix) 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.  The value of Henry’s law constant (Ky)

(A) increases with an increase in temperature
(B) remains constant with an increase in temperature
(C) decreases with an increase in temperature

(D) first increases, then decreases with an increase in
temperature
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FHEAR S o foIe iz safta foreram o @ T et AW depiod 8 S e,
‘ORﬁ'Fm":

(A) ORI o FHROT I ST TS B Il & |

(B)  URTERUT o SHRUT g STel ohT &0 L T & |

(C) eIy TREToT o HIOT IE STl TEUT hL AT & |
(D) SfceI YURTOT 3 HIUT 8 STeT 3T 80T L T & |

1 91 Sn4+ &l Sn2+ # =R ¢ & foIT forde e e 8 2
(A) 2F (B) 3F
(C) 4F (D) 6F

foreft srfrfora # safirerren <Al TS <R T 3 § SAfTsRaT 6T AT 318 T
BT | SR R il 8

(A) 25 (B) 20
(C) 15 (D) 05
faafafga 9 9 go@ 0 grehg Aifien 2

(A) CH;- NH,
(B) CgH;- NH,
(C) (CHy,N

(D) (CHy), NH

TR SshmoT Tl § & hiH-6l TRed- ATerTeRtor teeet 787 awiidt
22

(A Ti (B) Cu

(C) Mn (D) Sc
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2. An unripe mango placed in a concentrated saline solution to
prepare pickles shrivels, because :

(A) it gains water due to osmosis.
(B) it loses water due to osmosis.
(C) it gains water due to reverse osmosis.

(D) it loses water due to reverse osmosis.

3. How many Faradays are required to reduce 1 mol of Sn** to

Sn2+?
(A) 2F (B) 3F
(C) 4F (D) 6F

4., The rate of a reaction increases eight times when the
concentration of the reactant increases four times. The order of
the reaction is :

(A) 25 (B) 20
C) 15 (D) 05

5. Among the following, the least basic compound is :
(A) CHs-NH,

(B) CgHs—NH,
(C) (CHy)y N
(D) (CHg), NH

6. Which of the following transition metals does not show
variable oxidation states ?

(A) Ti (B) Cu
(C) Mn (D) Sc
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7. iy i gatfes gmm sl e @
(A +2dar+4

B) +3dur+4
(C) +3dqur+5
(D) +27quT+3

8. FmfaRaa & & wafferes wurf @5 = -
(A) [FeCly]3-

(B) [Fe(NHg)gl3*
(C) [Fe(Hy0)gl3+
(D) [FG(CQO4)3] 8-

9. [Co(NHj3)5(NO3)ISO, @ [Co(NH;)5(SO,)INO, e quie :
(A) YT gHEIEAT
(B) SUHUSHIISH GGl

(C) AT gHTEISdT

(D) eI THTSIEA]

10. Uchid ¥ Ufchdd 2ATEE o fo=d o foTu fAmaferRaa srfsysrtent 1 o foraent
TTrfHeRdT 2 ST & 2

(A) PCls
(B) SOCI,
(C) PCly
(D) HCVZnCl,
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7. The most common oxidation states of cerium are :
(A) +2and+14
(B) +3and+4
(C) +3and+5
(D) +2and+3

8. Amongst the following, the most stable complex is :
(A) [FeClgl3-
(B) [Fe(NHy)gl3*
(C) [Fe(Hy0)gl3+
(D) [Fe(Cy0,)513-

9. The pair [Co(NH3)5(NO3)]SO, and [Co(NHj3)5(SO,)INOg will
show :

(A) linkage isomerism
(B) coordination isomerism
(C) 1onization isomerism

(D) hydrate isomerism

10. In the preparation of an alkyl halide from alcohol, which of the
following reagents is preferred ?

(A) PCls
(B) SOCI,
(C) PCly

(D) HCVZnCl,
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(A) et dgeror
(B)  SIEst SATMIsh
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(D) ShIST-shde ¥R

12. TSI Fe 3 HCI 3 6T 3T9=R—E § 971
(A)  FARESE
(B) W
(C) Ufiet=
(D) ISHEIRA

99 G&AT 13 § 16 % fo7g, 3t 9= 30 78 & — 570 Tk &1 AfiaRaT (A)
AT TH %1 HROT (R) FWT 3ifehd Tend1 7141 2 | 57 W91 o Wl I A1el fau 1Y
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(A) SANHIT (A) 3R FHRT (R) ST T & 3 T (R), AMTHAT (A)
T FET AT FLdT 2 |

(B) ke (A) SR RN (R) 31 ©&l &, W] SR (R), SAMha (A)
1 Tt e T AT e |

(C) AR (A) T &, T HROT (R) el 2 |
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11. The reaction of an alkyl halide with sodium forming alkane is
known as :

(A) Williamson synthesis
(B) Wurtz reaction
(C) Swarts reaction

(D) Friedel-Crafts reaction

12. Nitrobenzene on reduction with Fe and HCI will yield :
(A) Chlorobenzene
(B) Phenol
(C) Aniline

(D) Benzonitrile

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.
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18. 3fYIT(A): Ufeohd TARES & UAMT AT H Ufcshdd odllse ohl
=T & wHifoTeR T o arer srfsfsrar shuE STt @ |

R (R) : 16 Trefies U o forte o fof THIHY SToere U <]
fafer i 2

14. 37YFIF (A) :  HhiH T ST I 8 |

FRT (R) : Th1E H T UfeeeTge! Tehmcne: 9hg Sufterd & |

15. 379 (A) :  TEUH SIA-3TEEA TH Hife ST o HTET Bl 8 |

SR (R) : SATITERAT o S ST Shl HigdT AT e Tt 2 |

16. 39T (A) : = am w (273 — 278 K) UeshdASISUSIHIT A9l ohl
YT TS TSUSITIH 90T foreta § 37fereh TR 2 € |

R (R) : UFSTSUSITAW SR 311G TEfRid Far g |

LCLCRC]

17. (%) RO TS skl GRATT ST | 1 M KCL @ 1 M wefshie foier | 4,
ToReehT TUTERT 219 STaT BT 2 379 3T hT ey i | 2

YT

[N N e

@) Fafafaa & o 2x1=2
(i) Uk Teoraanelt fom forelt Here o e o ST1gd &1 ST 2 |
(i) STelTa Sl & g 7 STt it qo | 3¢ St | @1 e

FTHEIF BT e |
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13. Assertion (A) : Ammonolysis of alkyl halides involves the
reaction of an alkyl halide with an ethanolic
solution of ammonia.

Reason (R): Ammonolysis is not a good method to prepare
pure primary amines.

14. Assertion (A) : Sucrose is a non-reducing sugar.

Reason (R): A free aldehydic functional group is present in
sucrose.

15. Assertion (A) : Hydrolysis of an ester follows first order
kinetics.

Reason (R) : Concentration of water remains almost
constant during the course of the reaction.

16. Assertion (A): At low temperatures (273 — 278 K),
arenediazonium salts are more stable in
solution than alkyldiazonium salts.

Reason (R): The arenediazonium ion shows resonance.

SECTION B

17. (a) Define osmotic pressure. Out of 1 M KCI and 1 M glucose
solutions, which will have a higher osmotic pressure ?

Justify your answer. 2
OR
(b) Give reasons for the following : 2x1=2

(i) An azeotrope distills without any change in
composition.

(i1) Aquatic animals are more comfortable in cold water
than in warm water.
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18.

19.

20.

21.

22,

23.

24.

SO Shife sht SAMTRAT 1, aw1isy foh 99% SAMfskam ol &1  <m &war 90%
ATTsram 9ot & H T ATt @ W g e € | [log 10 = 1] 2

TSaa Ue SWFEQ formTeel | =R SATMIRI © 2 T ol Uoh-Ush AT AT | 2

Sy 1 3R Sy 2 AffsRaTal o off= ®IS & 3iar foiRaw | 2
ST UHIHT ST T & 2 UHIAT Tt IHITEHT Jehidl o A1 &I & 2 2
Qug T

5 g Ssilgeh 3T (HIeR SS90 = 122 g mol~1) &l 35 g swsfi9 § Hiet T
feuiss ¥ 2-94 K &1 F90 grar ¢ | Jf¢ I8 faeem & fgawr smar &, @
SIFSIISeh TR o STV 1 =TT shi UM HITT |

(av—vﬁ:ra?%iEKf= 4-9 K kg mol™1) 3

() 3CTRUT Fied S O shl TSt ST | S8 8t o & o Tl |
@) Trftres defEt g T SefE ° v T fafau | 3

ffafad & s@ difse - 3x1=3

(F) TH TAH Hif H sAwisrar i Sty F1q hifow fSrmer o ferie,
2:31 x 106 s~1 e M 2 |

(@) IR A R AlhIT et (B,,) T T THE IS 8 2
(M o gfe o wrer affsram s A I e | 2
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18. For a first order reaction, show that the time required for 99%
completion is twice the time required for the completion of 90%
of the reaction. [log 10 = 1] 2

19. What is meant by didentate and ambidentate ligands ? Give an

example of each. 2
20. Write any two differences between Sy1 and Sy2 reactions. 2

21. What are essential amino acids ? Why are amino acids
amphoteric in nature ? 2

SECTION C

22. The freezing point of a solution containing 5g of benzoic acid
(Molar mass = 122 g mol~!) in 35 g of benzene is depressed by
2:94 K. Calculate the percentage association of benzoic acid, if
it forms a dimer in solution. (K for benzene = 4-9 K kg mol~1) 3

23. (a) Define a fuel cell with an example. Write two advantages
of fuel cells.

(b) Write one difference between primary batteries and
secondary batteries. 3

24. Answer the following : 3Ix1=3

(a) Find the half-life of a first order reaction with a rate
constant given as 2:31 x 106 s-1,

(b) What is the effect of adding a catalyst on the activation
energy (E,) ?

(c) Why does the rate of a reaction increase with the rise in
temperature ?
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25.

26.

27.

28.

@) Tohteat & fodmed St o1 © 2 Tohtew & f9gid o e W d4

AT o foTu s iier famame forfae ofer -
() A, <P,q
(i) A,>PeI

AYAT

[N N e

(@) FHffad 3 8 T et S €T Ud grechid e fafay . 3x1=3

@  [NiCl]2-

(i) [Co(NHg)gl3*

(iii) [FeFgl3-

[T 19 < Ni = 28, Co = 27, Fe = 26]
@) Trfafaa aat i afemr df -

(i) wlkifea &7

(i) fafoes forsmor
(@) TS qAT TSRS HU[SHT o el Teh S Y |

faafaRaa it seme Hifse

I
g

~

@)  USHH-S U=
D

(M) EAHE AffRT

4ql

FITEIAT S I

() U ol S ST o | AR foram STaT g 2

2+1=3

3x1=3

3x1=3

(@) TIHTSE &l Bry 3R Sefid NaOH o @19 STifshfr foram smar & 2
(M) ASISTEUSITIY FARTES ol TH STt o a1 AMTeRRa foram strar @ 2
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25. (a)

(b)

26. (a)

What is crystal field splitting energy ? Write the
electronic configuration of d4 ions on the basis of crystal
field theory when :

(i) A,<P,and
(i1)) A, >P. 3
OR

Write the hybridization and magnetic behaviour of each
of the following complexes : 3x1=3

@)  [NiCl]%-

(ll) [CO(NH3)6] 3+

(iii) [FeFgl3-

[Atomic number : Ni = 28, Co = 27, Fe = 26]
Define the following terms :

(1) Enantiomers

(11) Racemic mixture

(b)  Give one difference between chiral and achiral molecules.
2+1=3

27. Explain the following : 3Ix1=3

(a) Aldol condensation

(b) Rosenmund reduction

(c) Haloform reaction
28. What happens when : 3x1=3

(a) Aniline is treated with bromine water ?

(b) Ethanamide is treated with Bry and aqueous NaOH ?

(c) Benzenediazonium chloride is treated with warm water ?
56(B)/7 (15 I [P.T.O.]
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29. UcThIEd, TESISH SATSST & HT AT TfEITo ik Ufoshel 23S
ST & | UeehigTedl o Fsier § Ueshi s § | 73 ATt S CrOg,
PCC & 91 9rifiies Ueehiaid, Ufeearss sHIdl & aT Jael ATl g
Frefihd KMnO, % €19 FleifoElct 37 STl &, Seish fadiaeh
UGhIICT ShielH ST & | ik Ueehlalel SATae1ehtuT o Jid STcRTe Bidl & |
S T o= Ui ial o fasiara qun faforemam decivor gy fomam S gehdn
g 13T C — O &Y el BId & U STeh! 3T AT e Fa2Ihi hl
AT TTferd et ahiet § |

@) Trefctieaa stivlsrarsti § waeh stiverrer & 99 fofieT ;
(i) Serfir YeHTeTett i1 el R St i SR
(ii) ol SehTerat s hieHT o SATataRtor
@) (1) forfcrre dyetyor At s i |
areraT

@) (i) Tfa 3caet =1 fafae & woHa 1 9% H,S0, 3 91 /e
EDISIIESE

1) 413 K, @
(II) 443 K9T|
(M 3 % TR GHGY ATV FeAHHI ATt Yool o FaUHIh
U FTEIGE ?

56(B)/7 @ «




SECTION D

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

29. Alcohols undergo nucleophilic substitution with hydrogen
halides to yield alkyl halides. Dehydration of alcohols gives
alkenes. On oxidation, primary alcohols yield aldehydes with
mild oxidising agents like CrO3, PCC and carboxylic acids with
strong oxidising agents like acidified KMnO,, while secondary
alcohols yield ketones. Tertiary alcohols are resistant to
oxidation. Ethers may be prepared by the dehydration of
alcohols and by Williamson synthesis. The C — O bonds in
ethers are polar, but their weak polarities do not appreciably
affect their boiling points.

(a) Name the reagent used in the following reactions : 2
(i) Oxidation of primary alcohols to carboxylic acid

(i1) Oxidation of secondary alcohols to ketones
(b) (1) Explain Williamson synthesis. 1

OR

(b) (ii)) Write the products formed when ethanol is heated
with conc. H,SO, at : 1

(I) 413K, and
(II) 443 K.

(c) Why are the boiling points of ethers comparable to those
of the alkanes of comparable molecular masses ? 1

56(B)/7 Q x [P.T.O.]
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30. Carbohydrates are broadly classified into three groups -
monosaccharides, oligosaccharides and polysaccharides.
Monosaccharides are held together by glycosidic linkages to
form disaccharides and polysaccharides. An important
monosaccharide glucose was assigned an open chain structure
on the basis of its reaction with different reagents, such as HI,
to confirm the presence of a straight chain, and HoN — OH or
HCN to confirm the presence of a carbonyl group.

(a) How do you confirm the presence of straight chain and the
presence of a carbonyl group in the open chain structure

of glucose ? 2
(b) (1) What are polysaccharides ? 1
OR
(b) (ii)) How are -carbohydrates used as food storage
molecules in plants and animals ? 1
(c) Define glycosidic linkage. 1
SECTION E

31. (a) (1) What are transition elements ? Why do transition
metals have high melting points and form coloured
compounds ?

(11) What is lanthanoid contraction ? Write two of its
consequences. 3+2=5

OR
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32. (F)

@)
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(1)

(ii)
(1)

(i1)

o

3d goft o F=faRad T w o fifse -
ScTi V Cr Mn Fe Co Ni Cu Zn

ffaiaa o s difse

(I) hIF-81 d JATFHIRT AGEATAT shl Gaifereh e

ef¥iq sar g 2

(II) SHH-8T o + 3 ST R ST H T 2 2

(III) HIF-9T d< + 2 ST TeRuT AT H TeleT I & ?

ok Joh{0T § 379 I o gH § 0T ST |

WIHTIET T UfereATaeT shi THRIA o o= & AT SISTT |

frefefad & o Ao

3+2=5

(I)  hIEHT 6 T H UceeTse! 1 HTelshor grrar & &1

Sare |

(I1) W FHAT T AT FHISIFTh 3TFA JIAd 378

B2 |

(III) SsifcegEs, Ueeid G99 T8l hidT & |

frefefa e et o ae faveg e & [ o TEmte

qumnﬁ?ﬁgq:
(D) TS qAT IO

(II) S=sgeh 3TE qT desl (¢S ee

YT

o
(A&l

(1)
(ii)
(i11)
(iv)
(v)

faq shl sameaT i

TA-BIATS STAGhT ST TshAT
o

FATH AT

@ x

3+2=5

5x1=5



(b) () Consider the following elements of 3d series :
Sc Ti V Cr Mn Fe Co Ni Cu Zn

Answer the following :

(I)  Which element shows the maximum number
of oxidation states ?

(IT) Which element is colourless in + 3 oxidation
state ?

(ITI) Which element is a strong reducing agent in
+2 oxidation state ?

Give a reason in support of your answer in each
case.

(i1) Write two differences between the chemistry of
lanthanoids and actinoids. 3+2=5

32. (a) (1) Give reasons for the following :

(I) The oxidation of aldehydes is easier than that
of ketones.

(IT) Carboxylic acids are stronger acids than
simple phenols.

(ITI) Benzaldehyde does not wundergo Aldol
condensation.

(i1) Write a simple chemical test to distinguish between
the following pairs of compounds : 3+2=5

(I) Ethanal and propanone
(II) Benzoic acid and benzaldehyde
OR
(b) Explain the following : Sx1=5

(i)  Acetylation
(i1) Decarboxylation
(iii) Cannizzaro reaction
(iv) Hell-Volhard-Zelinsky reaction

(v) Clemmensen reduction

56(B)/7 @ x [P.T.O.]



33. (&) () F=fRaauet i afeamr s
(I)  =TTehdt
(II) TR AT
(IT1) HiHid AR TetehdT

(i) T=faRaa sfifrar & fu A e e o1 Iiehed
I : 3+2=5

Zn(s) + Cu2+(aq) — an"'(aq) + Cu(s)
[feam o g E(%H) =+1-1V, 1F = 96500 C mol-1]

HYAT

@) (1) 25°C R f=ferRad Ot #1 emf uftfera shifs

Mg(s) + Cu2+(0-:001 M) —— Mg2+(0-:01 M) + Cu(s)
IERIREIES B =+ 271V, log 10 = 1]

(ii) ffaRad aar skt ot €T - 3+2=5
(I) w&n
(I1) STk TATeTehcd
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33. (a)

(b)

56(B)/7

(1)

(ii)

(i)

(ii)

Define the following terms :
(I)  Conductivity
(II) Molar conductivity

(ITI) Limiting molar conductivity

Calculate the standard Gibbs energy for the
following reaction : 3+2=5
Zn(s) + Cu?+(aq) —— Zn2*(aq) + Cu(s)

[Given : Ez)cell) =+ 11V, 1F = 96500 C mol—1]

OR

Calculate the emf of the following cell at 25°C :
Mg(s) + Cu2+(0:001 M) —— Mg2+(0:01 M) + Cu(s)

[Given : Efceu) =+ 271V, log 10 = 1]

Define the following terms : 3+2=5
(I)  Corrosion

(IT) Ionic conductance



