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

(1) This question paper contains 35 questions. All questions are
compulsory.

(i) This question paper is divided into five Sections — A, B, C,
D and E.

(iti) In Section A — Questions no. 1 to 18 are multiple choice (MCQ)
type questions, carrying 1 mark each.

(iv) In Section B — Questions no. 19 to 25 very short answer (VSA) type
questions, carrying 2 marks each.

(v) In Section C - Questions no. 26 to 30 are short answer (SA) type
questions, carrying 3 marks each.

(vi) In Section D — Questions no. 31 and 32 are case-based questions
carrying 4 marks each.

(vii) In Section E — Questions no. 33 to 35 are long answer (LA) type
questions carrying 8 marks each.

(viit) There is no overall choice. However, an internal choice has been
provided in 2 questions in Section B, 2 questions in Section C,
2 questions in Section D and 2 questions in Section E.

(ix) Use of calculators is not allowed.

SECTION A

Questions no. 1 to 18 are Multiple Choice (MCQ) type Questions,
carrying 1 mark each. 18 x1=18

1. For an electrolyte undergoing dissociation in an aqueous
solution the Van’t Hoff factor :

(a) 1is always less than one.
(b) is always greater than one.
(c) has zero value.

(d) has negative value.
56(B) Page 3 of 23 P.T.0.
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frefaRad gati ° 9 foreeht fave aryel %R sfafy o ferm w1 2 2

(a) I & (b) Tergq-eTaEe g«
(c) W T @ =feaaa

Tk Hld Snd+ & Sn2+ ¥ IMfud @ & fdu fead e &
ARl BT 2

(a) 20 (b) 40

(¢c)p 10 d) 690

Afufshar A + 2B — 3C + D = foiu, d[C]/dt Terdeh =R 8 2

d[A] d[B]
T T

, 3dIA] —3d[B]
@ Ta AT

fFafafega @ 9 forges fow o ferges 31t arfufsham 9 wonam™ B1d 8 2
(a) I whife TR (b) 9H hife ffsean
(c) Todtm =hife srfufshan (d) T HIfE AR

fAfaTRad TshavT GTgsi § & SIF-Tt TRad-a SATFEThTT TIEAW g7
Tt B 2

(a) Cu (b) Ti

(¢0 Mn (d) Sc

[Ag(NH,),IC1 H Ag ! SU@EEITSH HEA ? :

(a) 3 (b) 1
(c) 2 d 4
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2.  Which of the following cells has a constant voltage throughout

its life ?
(a) Dry cell (b) Electrolytic cell
(c) Mercury cell (d) Daniell cell

3. How many Faradays are required to reduce one mole of Sn+ to

Sn2+ ?
(a) 20 (b) 4-0
(¢ 1.0 d) 60

4.  For the reaction A + 2B —— 3C + D, d[C]/dt is equal to :

d[A] d[B]

(a) — T (b) - T
3d[A] — 3 d[B]

©  + =4 D -5

5. The unit of rate constant and rate of reaction are identical for a :
(a) zero order reaction (b) first order reaction

(c) second order reaction (d) third order reaction

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

(a) Cu (b) Ti
(c) Mn (d) Sc
7.  The coordination number of Ag in [Ag(NH,),|Cl is :
(a) 3 (b) 1
(c) 2 d) 4
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frfaRea o @ gaifees worl 9% 3
(2) [Fe(Cy0,)ql" (b) [FeClgl®
(0 [Fe(Hy0),"" (d) [Fe(NHy)*"

Pd-BaSO, ! 3ufeufa # S Teffedt aaiirse sl H, < &1 sk
<1 STt 7, o fFfdd scue

(a) CH4CH,OH (b) CH4CHO
(¢ CH,COOH (d) CH,COCH,

ffsrrer AfcraTse dvawur 1 3w formes famm o foru foman i @ 2

(a) ST TATES THHT & fog
(b) Sefies Ufeithieess wial & fou

(c) Tecitores wfiAi & forw

(d) Terres UHET % foTg

TIIUH T 18¢H 370 <h! fshalT § J&Id: IT9 BT &

(a) fereT T3S (b) T

(c) TEgIueq (d) IS Ueshigiar
I i pusfaf (sfcted) TwaaT i Tamiica JgH *d %
(a) UEE &Y (b) TRHCHIES IEY
(c) TIEZNH AEY (d) 9t ded

fere foeTftm <t it & fehca graT 2@ 2

(a) faerfim A (b) foera B
(¢) faerfm C () T D
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8. Amongst the following, the most stable complex is :

(2)  [Fe(Cy0,),]% (b) [FeClgl”

(© [Fe(H,0).]°" (d [Fe(NH,) %"
6 6

9.  Acetyl chloride is treated with H, in the presence of Pd-BaSOy.

The product formed is :
(a) CHy;CH,OH (b) CH4;CHO
(0 CH;COOH (d) CH5;COCH,4

10. The Gabriel phthalimide synthesis is used for the preparation of :
(a) primary aromatic amines
(b) primary aliphatic amines
(c) secondary amines

(d) tertiary amines

11. The action of nitrous acid on ethylamine gives mainly :
(a) ethyl nitrite (b) ethane
(c) nitroethane (d) ethyl alcohol

12. The helix structure of proteins is stabilized by :
(a) peptide bonds (b) disulphide bonds
(c) hydrogen bonds (d) Van der Waals forces

13. The deficiency of which Vitamin causes rickets ?
(a) Vitamin A (b) Vitamin B
(c) Vitamin C (d) Vitamin D
56(B) Page 7 of 23 P.T.O.
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14. 3NfAMERIES F TA-21TeT & TH B @
(a) 3 ¥ 9 AHAHUSS
(b) 4 ¥ 10 AHERES
(¢) 10 | 31feeh AHIERUSS
() 33 10 TSRS

97 G&IT 15 @ 18 & 70, 31 97 130 10 § — 547 ver &1 1f9e97 (A)
7T &R @ HRT (R) g7 3ifaha a7 77 § | 37 9971 & qgl I 719 137
7T HiSl (a), (b), (c) 3 (d) F @ g7 FHv |

(a) 3AMHAT (A) 3 SR (R) AT &l & W HRUT (R), (HhH
(A) <h T T KT 2 |

(b) AfYHA (A) IR SR (R) Al & &, T R (R),
JAYHT (A) hl TE AT FgT Hdl 7 |

(c) 3R (A) T8 8, T Rl (R) TeId 7 |
(d) 3IReH (A) Td &, 9g SR (R) T8 7 |

15. 3YFI7(A): Td oA § faa=a hl Hiokdr 99 & 919 giafdd
B 2 |

FRT (R) : e 1 ST a9 & g1 qiafdd g 2 |
16. 3W%H97(A): Fet qu=aeh hl Hifd R LT & |

HRI (R) : Fe3* arawen 3d° =g & wror Tomh gt 8 |
17. S%HI7(A): Gav T0ih aATSel shl ATHRETE! TIAETa SATHIRATAT
¥ yfdfers w91 (@) =1 fosor e gan @ |
#RY (R) : Yau HUish B@ESl W Sy 2 AWRAN fo=r
T < I1 9 Bl & |
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14. Oligosaccharides on hydrolysis could yield :

(a) 3 to9 monosaccharides
(b) 4 to 10 monosaccharides
(¢) more than 10 monosaccharides

(d) 3 to 10 monosaccharides

For Questions number 15 to 18, 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.

15. Assertion (A): Molarity of solution in liquid state changes
with temperature.

Reason (R):  The volume of a solution changes with change
in temperature.

16. Assertion (A): Fe’* acts as a reducing agent.

Reason (R):  Fe®*state is stable due to 3d° configuration.

17. Assertion (A): Nucleophilic substitution reaction of an
optically active halide gives a mixture of
enantiomers.

Reason (R) : Sy2 reactions of optically active halides are

accompanied by inversion of configuration.

56(B) Page 9 of 23 P.T.0.



*@% @collegebqtch_wm

18. 3¥HIT(A): TIBUISA AT <hl STULT TAATA hl FIYTh =TT gl
2 |

HRT (R) : AT T, S{qUSTIUash TR EEd ° Y
G B &, Sefeh Uy R | 98 99 81 ® |

Qs g
19. FANGHE IR VEHH oo Tk8ee & w3 foom yor =1 fomer
T9id 8 ? SR ST | 2
20. (%) s TS o Y UAe, heig R guu Afufran fifgu | 2
AT
(@) U 3CTEL0T AiZd o7 Ot ol TNIING hifoT | 377 |Ewor ol
61 g1 § S99 T & g1 oy feAfen | 2

21. 3Tffshar <Al <hife 3T TTfsham <Al 3TTfUerehdT o A&Y 21 3TaX ffgu | 2

22. (%) ARYN.TH. AFGUEl I TN Hd gL HEAIRGd HHaAl
Tgfdeig T forfa - 2x1=2

(i)  Ky[Fe(CN)]

(i)  [Co(en)yClyl*

HAAAT
(@) f=fafad gois ¥ THh-Us 3¢ afgd IudgadS Afeh i
yftreh forfae - 2%1=2
i g

(ii) GTgTr 1 shum
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18. Assertion (A): The boiling point of ethanol is lower than that
of diethyl ether.

Reason (R) : In ethanol, the molecules are associated due to
intermolecular hydrogen bonding, whereas in

diethyl ether it is not possible.

SECTION B

19. What type of deviation from Raoult’s law is shown by
chloroform and acetone solution ? Give reason. 2

20. (a) Write anode, cathode and overall reaction of lead storage
battery. 2

OR

(b)  Define fuel cell with an example. Write two advantages of
fuel cell compared to other ordinary cells. 2

21. Write two differences between order of reaction and
molecularity of reaction. 2

22. (a) Using IUPAC norms, write the systematic names of the
following complexes : 2x1=2

()  Ky[Fe(CN)]
(i)  [Co(en)yClyl™

OR
(b) Write the role of coordination compounds with an
example in each of the following : 2x1=2

(i)  Biological system
(i1) Extraction of metals
56(B) Page 11 of 23 P.T.0.
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I & 2x1=2

(%) 1-FARSYA sl Uewhigic! KOH o |1 31Mfsham i STt 8 2
(@) b 32 T FAI~A 6 Aifeay o @y Afafsr=n 6t St g 2

fefafad @ gag vamtie gHiewr fafge 2x1=2
(%) TSRETA rfufshan

(@) farfcraae $er geaiyor

R AT 2x1=2

() hIRT <l gorT U UfceaTge! 1 STFHIehor STTE il 2 |
(@) T i 7T FHIEifFaeTeh 3T Jeeldl 37T 8l 7 |

Qe 1

5 g Algeh 3Tt (M = 122 g mol 1) 35 g Il § He W fauies o
2:94 K 319994 Bidl & | Ifc I8 foaoa 4 fgaw s=mar 8, a S—iissh
3TFA W1 T Teha Tfaerd g 2 3

(St & fle Ke = 49 K kg mol_l)

et iR & fofw 300 K @ 9 f@ri® 2 x 1072 1 3 ok
340 KW 8x 10 2 g1 2 | arffman <61 afpar ot aiepferd Hife | 3

[R = 8314 JK " mol ], [log 2 = 0-3010, log 4 = 0-6021]
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23. What happens when : 2x1=2

(a) 1-chlorobutane is treated with alcoholic KOH ?

(b) Chlorobenzene is treated with sodium in dry ether ?

24. Write the chemical equation involved in : 2%X1=2
(a) Reimer-Tiemann reaction

(b) Williamson ether synthesis

25. Give reasons : 2X1=2
(a) Oxidation of aldehydes is easier than that of ketones.

(b) Carboxylic acid is a stronger acid than phenol.

SECTION C

26. The freezing point of a solution containing 5 g of benzoic acid
M =122 ¢ mol_l) in 35 g of benzene is depressed by 2-94 K.
What is the percentage association of benzoic acid if it forms a
dimer in solution ? 3

(K¢ for benzene = 4-9 K kg mol )

27. The rate constant of a reaction is 2 X 10_2 s at 300 K and

8 x 1072 571 at 340 K. Calculate the energy of activation of the
reaction. 3

[R = 8314 JK " mol ], [log 2 = 0-3010, log 4 = 0-6021]

56(B) Page 13 of 23 P.T.0.
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28. (%) hiclc Tpel 41 B ? Th 3T ST |
(@) [FeFG]S_WWUT 3R Fraehiy a8 faRa |
[Fe 3T THTY] ShHT = 26]
(M) SuEEEASH A [Cr(Hy0)-BriSO, % g1 fhd TR
GUTERIET ST STt 2 2 3x1=3
29, fmfufga ¥ @ fhdl 77 & s G . 3x1=3
() FARISI Sl YT p-TTEaaAIlaoia  ATMeREE!  TfeermH
rferfspan feres st & 2t B |
(@) (H)-FA-2-3TTA gau Tk T &, JAU 3qH Fhia e
ITHTY] BT & ?
(1) FANBIE Dl aTFeg el WA sidel § 21 T@1 <I1aT & 2
(F) & 2-5HeeA I Ueehlgict! KOH o @1 Y foham S & i
ffta gex 3Iouarg fofEu |
30. (%) o F=faRed TU=or 8 Tr= A 3x1=3
1) HHA B Sl |
(ii) TATA I TUA-2-3T7cA §
(iii) U o 2-AeTRiUEeIGAT o
Jroqa
(@) () TgHE AfRHS gRI AT A, fgdes IR g
Ucehigicd | faug e il ?
(i) ATAT-ABIHHIA WU g aIfdd RN Bl g Sk
YA &1 |t ? 2+1=3
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28. (a) What is a ‘chelate complex’ ? Give an example.
(b) Write the hybridisation and magnetic character of

[FeF,]>".
[Atomic number : Fe = 26]

(c) What type of isomerism is shown by the coordination
compound [Cr(Hy0) Br[SOy ? 3xX1=3

29. Answer any three of the following : 3x1=3

(a) p-nitrochlorobenzene undergoes nucleophilic substitution
reaction faster than chlorobenzene.

(b) Why is (#)-Butan-2-ol optically inactive, though it
contains a chiral carbon atom ?

(c) Why is chloroform kept in airtight dark coloured bottle ?

(d) Write the major product formed when 2-Bromobutane is
heated with alcoholic KOH.

30. (a) How do you convert the following : 3x1=3
(i)  Phenol to Benzene
(i1) Ethanol to propan-2-ol

(iii) Anisole to 2-methoxyacetophenone

OR

(b) (i) How will you distinguish between primary,
secondary and tertiary alcohol by Lucas reagent ?

(i1) Why 1is o-nitrophenol steam volatile while
p-nitrophenol is not ? 2+1=3

56(B) Page 15 of 23 P.T.0.
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FHEleTiad J97 Ha-STT9IRT 97 & | 9 &1 TEeHigas 9igT 3R 13 1@
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31. Ui @l M % BRGNS WA 1 Ufeshal 21eran TR wqgl &
gfeeiud =Jcad O Wehd & | STHIMAT i Wifq dH1 atg sl viEr |
SIS A W Tsh FHFHIG SAdE A A &Il 8 9ok Rl A
TEH T hi TE AGER Hidl & | THH I 132, BES, UHTSS,
3cTfe AR T a9t & | I FEeio ey Yelkid wdl & g gk
Wi o1 menferd g 2 | Ueet Wi oA @ vea i B # |
U UHHT | SoigeH fomeeh 9 3T9eh GHg haW: &Nhdl H Jig
79 B9 L 7 |
fAafaiad s 3ot R

(i) Ufeie oK Afeu i 8 9 H-8a1 9o &R g 3] =1 ? 1
(i) YT THH IfUaeh GeIHM aTelt WigfHeh UHHT shi go |
qlieeh UHIHI oh FeTeh fHTat 91 81d & ? 1
(iii) T BT 8 9 2% 1=2
(1) TAIHATSS I Br, AR ey KOH & @1 T fepa e
87
(2) S SEUAIEH FASE hl TOHTA & g 3rffsean i
STt 8 2
AT
(iii) F=feiRad W oy femfrr fofew 2x1=2
(1) riseeHE rffshan
(2) Ui 1 vEifeefiento
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SECTION D

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

31. Amines can be considered as derivatives of ammonia obtained
by replacement of hydrogen atoms with alkyl or aryl groups.
Like ammonia, all the three types of amines have one
unshared electron pair on nitrogen atom due to which they
behave as Lewis bases. Amines are usually formed from nitro
compounds, halides, amides, etc. They exhibit hydrogen
bonding which influences their physical properties. Alkyl
amines are found to be stronger bases than ammonia. In
aromatic amines, electron releasing and withdrawing groups,
respectively increase and decrease their basic character.

Answer the following :

(i)  Out of aniline and methylamine, which is a stronger base

and why ? 1
(i1) Why does tertiary amine have lower boiling point than

primary amine of comparable molecular masses ? 1
(i1i) What happens when : 2x1=2

(1) Ethanamide is heated with Br, and aqueous KOH ?

(2) Benzene diazonium chloride 1is treated with
Ethanol ?

OR
(iii)) Write short notes on the following : 2x1=2

(1) Carbylamine reaction

(2) Acetylation of aniline
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32. HEEES I &I T W o THE H avffhd R W@ @ —
TERTEE, SNMaRiEs I Uifcddeiss | AHERES,
TATEHIASSH T G TS STFARUSS 1T TiicThiss sHId 2 |
3 AT B ’H e o - U TR Bid |, A WA el ST
3 | 919 31al pH H IREdd i W W faehdishd &1 Id 2 |
fefafga & 3w difve
1) TARHIYSH 9Y N ILES 94 § 7 T 7 2 1
(i)  Torehdientor ST TIEH <l LTS X &R—IT U9 BidT & ? 1
(iii) FAfafaa et = gfnfya Hifsw . 2x1=2

(1) 37w A
(2) T
AT
(iii) F=fafiaq & JTA-3195eT Ieqe w1 8 ? 2x1=2
(1) F»E
(2) <™

Qe &

33. (%) ‘A’ 3R ‘B’ ¢ C4HLO % 31 TshMicHs GHE¥d & | NaOH
HRX I, % €Y TH HH W, GAEIG B’ ARSHH 1 el
ALY TAGT B, 9k GHEdd ‘A’ HIS ERY TG S
3 1 ‘A’ 3 ‘B’ =h! wg=T |
(@) fr=fataa & foe s i .
(i) el 3T, HrEi-el aug i Affsamd 78 a1 2 |
(i) TiEREE JTe AR B WS S 3UeT WUEH %Y

arfirfshamsiicr gt 2 |
() sAlEH T AR BHIA H fa¥g ®H % v Wa q@h
e fofau | 2+2+1=5
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32. Carbohydrates are broadly classified into three groups
monosaccharides, oligosaccharides and polysaccharides.
Monosaccharides are held together by glycosidic linkages to
form disaccharides or polysaccharides.

Proteins which contain only a-amino acids are called simple
proteins. Proteins get denatured if subjected to change in
temperature or pH.

Answer the following :

(1) What is the difference between glycosidic linkage and
peptide linkage ? 1

(i) What is the effect of denaturation on the structures of
protein ? 1

(iii) Define the following terms : 2x1=2

(1) Essential amino acids
(2) Anomers

OR

(iii) What are the hydrolysis products of : 2x1=2
(1) Sucrose
(2) Lactose

SECTION E

33. (a) ‘A’ and ‘B’ are two functional isomers of compound
C4sHgO. On heating with NaOH and I,, isomer ‘B’ forms
yellow precipitate of iodoform whereas isomer ‘A’ does
not form any precipitate. Identify ‘A’ and ‘B’.

(b)  Give reasons for the following :
(i) Carboxylic acid does not give reactions of carbonyl
group.
(i1) Propanone is less reactive towards nucleophilic
addition reaction as compared to propanal.

(c) Write a simple chemical test to distinguish between
benzoic acid and phenol. 2+2+1=5
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34. (&) (1) F=Afafaa & wror e .

(1) ATFSH o Y Mn I=dH SR STEAT

+7 T B Wg FSIA o Y 9§ S=ad
SATFHISRTOT STTEAT +4 <A1 8 |

(2) Cr’" s Yot STUERE 2 |

(3) Cu’t wau T B § St Zn?t otau T%e B § |

(ii) TG TEEHS SAHATT I T Td T hITT
(1) 2MnO, + 4KOH + 0, —

(2) Cr0. +14H" + 6 —— 3+2=5

HAAT

(@) () 3d2vft % Fspav a feafafad 2

Sc Ti V Cr Mn Fe Co Ni Cu Zn
ffafga = 3 SR .

(1) T8 a8 1 3=dH Tk 8 3 =l 2

(2) - dE +2 HATFEIRT ITGEAT H FAT 1%k TARMN 3
IR FAT ?

(3) TopH T <hl UM T-AHl =Idad g TR 1 ?

(ii) SRIMTSE 3R H NayCryO- i o= Ty | 3+2=5
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34. (a) (i) Account for the following :

(1) Mn shows the highest oxidation state of +7 with
oxygen but with fluorine it shows the highest

oxidation state of +4.
(2) Cr’fisa strong reducing agent.

(3) Cu?* salts are coloured while Zn>" salts are

white.

(i1) Complete and balance the following chemical
equations :

(1) 2MnO, + 4KOH + 0, —2>
(2) Cr,0) +14H" +6I° —— 3+2=5

OR

(b) (1) The elements of 3d transition series are given as :
Sc Ti V Cr Mn Fe Co Ni Cu Zn
Answer the following :

(1) Which element has the highest melting point
and why ?

(2)  Which element 1s most stable in +2 oxidation
state and why ?

(3) Which element has lowest enthalpy of
atomisation and why ?

(i) Write the preparation of NayCryO; from chromite
ore. 3+2=5
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298 KWt fretferfiga safirfspar & forq B2 witepferd Sifsr -

2Al () + 3CuZ* (0-01 M) — 2A1°" (0-01 M) + 3Cu (s)
femmn g . E,, =198V, log10=1

AR B & E° WHI %1 W % §¢ IARe i 5

IO b o foU &g (B ,,  =—044V)H HdE
Fe“" /Fe
T AY o TIU H19-97 98X @ 3T =401 ? 3+2=5
femmng: E =237V
(A2t /)
E°2 =—-014V
B2+ /B)
AT

CH3COOH % 0001 M TfaeE hl  =Tctehal

o

3-905 x 10_58 em™! 2 ggehl fos AT (o) Iienfera

T |

femmng: A = 40-9 S cm? mol_1
(CH4C007)
A =3496S em? mol !
H+
B ol Tagd-eTaeed & fgde 99 sy |
1 il § Al Topelt fogq-Tmmiies @ W T S aTedt
el fava 39k EY Y e &l 9T g ? 3+1+1=5
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(a)

(b)

(1)

(i1)

(1)

(i1)

(iii)
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Calculate Egell for the following reaction at 298 K :
2Al (s) + 3Cu®* (0-01 M) — 2A1°" (0-01 M) + 3Cu (s)
Given: E_; =198V, log10=1

Using the E° values of A and B, predict

which is better for coating the surface of

iron (E = — 0-44 V) to prevent corrosion and
Fe2+ /Fe
why ? 3+2=5
Given: E’ =-237TV
(A2F/A)
E , =-014V
(B“* /B)
OR

The conductivity of 0-001 M solution of CH3COOH

is 3905 x 10°S cem™l. Calculate its degree of

dissociation (o).

Given: A = 40-9 S em? mol
(CH3COO™)

%A  =349.6'S cm? mol_1
H+

State Faraday’s second law of electrolysis.

What happens if external potential applied becomes
greater than Egell of electrochemical cell ? 3+1+1=5
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