DESIGN OF THE QUESTION PAPER
CHEMISTRY CLASS - Xl

Time: ThreeHours Max. Marks: 70
Thewelghtage of thedistribution of marksover different dimensionsof the question paper shall beasfollows:

A. Weightageto content/subject units

Unit Title Marks
1 Solid state 4
2. Solutions S
3. Electrochemistry 5
4, Chemicd Kinetics 5
5. Surface Chemistry 4
6. Generd principlesand process of 1solation of elements 3
7. p-Block Elements 8
8. d-and f-Block Elements 5
9. Coordination Compounds 3
10. Hal oalkanesand Hal oarenes 4
11 Alcohols, Phenolsand Ethers 4
12.  Aldehydes, Ketonesand Carboxylic acids 6
13.  Organic Compoundscontaining Nitrogen 4
14.  Biomolecules 4
15. Polymers 3
16. Chemigry inEveryday life 3

Total

~
o

B. Weightageto for m of questions

S.No. Form of Questions Marksfor each No. of Total Marks
question guestions
1 LongAnwer Type(LA) 5 3 15
2. Short Answer (SAI) 3 9 27
3. Short Answer (SAIl) 2 10 20
4. Very Short Answer (VSA) 1 08 08
Total - 30 70
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C. Scheme of Options

1. Therewill benooverdl option.
2. Internd choices(ether/or type) infivequestionshasbeen givenin questionstesting higher mental abilitiesin
thefollowing typesof questions:-
(i) Oneintwo marksquestions.
(ii) Oneinthreemarksquestions.
(iii) All thethreeinfive marksquestions.

D. Guiddinesfor Units 10-13 of syllabus.
Theseunitsinclude questionson:

¢+ Nomenclature : 2marks
¢ Reasoning 6 marks
¢ Digtinguishing between compounds : 2marks
¢ Namereactions : 2marks
¢ ReactionMechanism - 2marks
¢ Word problems(conversions) covering

Propertiesand reactionsof functional groups : 5 marks

E. Numericals:
Weightage of 8-10 marksintotal hasbeen assigned to numericals.

F. Weightageto difficulty level of guestions

S.No. Estimated difficulty level Per centage
1. Easy 15
2. Average 70
3. Difficult 15

A weightage of 20% hasbeen assigned to questionswhich test higher order thinking skillsof students.
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BLUE-PRINT |
Class Xl1
CHEMISTRY SAMPLE PAPER

(ceT)

SNO.| UNIT VSA SA| SAIl LA TOTAL
(1 Mark) (2 Marks) (3Marks) (5Marks)
1. Soild State - 4(2) - - 4(2)
2. Solutions - 2(1) 3(2) - 5(2)
3. Electrochemistry - 2(1) 3(1) - 5(2)
4, Chemicd Kinetics 5(1) 5(1)
5. Surface Chemistry 1(2) 3(1) - 4(2)
6. General principlesand processes - - 3(1) 3(1)
of |solation of Elements
p-Block Elements - - 31 51 8(2
d- and f-Block Elements - 2(1) 3(1) - 5(2)
: Coordination Compounds 1D 2(1 - - 3(2)
10. Ha oa kanesand Hal oarenes - 4(2) - - 4(2)
11. Alcohals, Phenolsand Ethers 1(2) - 31 - 4(2)
12. Aldehydes, Ketones 1(2) - - 51 6(2
and CarboxylicAcids
13. Organic Compounds Containing 1(1) - 3(1) - 4(2)
Nitrogen
14. Biomolecules 1(1) - 3(1) - 4(2)
15. Polymers 1(1) 2(1) - - 3(2
16. Chemidtry inEveryday Life 1(1) 2(1) - - 3(2)

Total 8(9) 20(10) 27(9) 15(3) 70(30)




CHEMISTRY SAMPLE PAPER - |
CLASS - XII

Time: ThreeHours

1)
@
3
4

©)
(6)
)
8
©)

General Ingtructions

All questionsare compul sory.

Question nos. 1to 8 arevery short answer questionsand carry 1 mark each.
Question nos. 9to 18 are short answer questionsand carry 2 markseach.
Question nos. 19to 27 are also short answer questionsand carry 3 markseach
Question nos. 2810 30 arelong answer questionsand carry 5 markseach
Uselog tablesif necessary, useof calculatorsisnot allowed.

SuhkhwbdE

Why isferric chloride preferred over potassium chloridein case of acut leading to bleeding?
Why doesatetrahedral complex of thetype[MA, B_] not show geometrical isomerism?
How do you account for the miscibility of ethoxyethanewith water.

Givethel UPAC name of the organic compound
(CH3), C=CH —ICIJ—CH3

O
Namethe monomersof nylon 2 or nylon 6 ploymer.

Giveoneexampleof anartificial sweetener used by the diabetic patients.
Direct nitration of anilineisnot carried out. Explainwhy?

What type of linkage holdstogether the monomersof D.N.A.?

Max. Marks: 70

1

1

Examinetheillustration of aportion of thedefective crystal given below and answer thefollowing questions.

©@ &6 0 & & & 0 ©

e ® © © 0 6 O @
®@ @ @ © ® © 0O ©
© &6 0 & &6 0 6 ©
® 0 ® 6 ® & 0 ©
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10.

11.

12.

13.

14.

15.

() What arethesetype of vacancy defectscalled?
(i) How isthedensity of acrystal affected by these defects?
(i) Name oneionic compound which can show thistype of defect inthecrystalline state

(iv) How isthe stoi chiometry of the compound affected? 2
Andysisshowsthat ameta oxide hastheempirica formulaM O, .. Calculatethe percentage of M and M3*
ionsinthiscrystal? 2

OR

Inanionic compound theanion (N ) form cubic closetype of packing. Whilethe cation (M*) ions occupy one
third of the tetrahedral voids. Deduce the empirical formula of the compound and the coordination number
of (M*)ions. 2

Given below isthe sketch of aplant for carrying out aprocess.

P applied =1 [ Piston
-
‘ Fresh water £ Sea water
Contpiner | Container
P
1
1 |

(i) Namethe process occurring in the above plant.

(i) Towhich container doesthe net flow of solvent take place?

(ili) Name one SPM which can beusedinthisplant.

(iv) Giveonepractical useof the plant. 2

Writethe chemical equationsfor al thestepsinvolvedintherusting of iron. Giveany onemethod to prevent rusting
of iron. 2

A meta ionM™ having d* va ence d ectronic configuration combineswith three didentate ligandsto form acomplex
compound. Assuming Ap =P

(i) draw thediagram showing d orbital splitting during thiscomplex formation.

(i1) writethe el ectronic configuration of the val ence el ectronsof themetal M™ ionin termsof t and e,

(i) what typeof hybridisationwill M™ ion have?

(iv) namethetypeof isomerism exhibited by thiscomplex. 2

A mixed oxide of iron and chromium FeOCr, O, isfused with sodium carbonatein the presence of air toforma
yellow coloured compound (A). On acidification the compound (A) formsan orange col oured compound (B),
whichisastrong oxidising agent. |dentify

(1) the compounds (A) and (B)

(i) write balanced chemica equation for each step 2

Anoptically active compound having molecular formulaC_H, Br reactswith agueous KOH to givearacemic
mixtureof products. Writethemechanisminvolved for thisreaction. 2
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16.

17.

18.

19.

20.

21.

Writetheformulaof main product formed in thefollowing chemical reactions.

Ma
1 -
(1) (CH,), CH-C1 diy ether
(if) CH,Br + AgF A

(iii) CH,CH Br + Nal dry accrone

N, O
. | ]
iv) O A 2

Differentiate thefollowing pair of polymersbased on the property mentioned against each.
(i) Novolac and Bakelite (structure)
(i) Bunarsand Terylene (intermol ecul ar forces of attraction) 2

Inorder to wash clotheswith water containing dissol ved ca cium hydrogencarbonate, which cleaning agent will you
prefer and why: soapsor synthetic detergents? Give one advantage of sogpsover synthetic detergents. 2

Heptance and octaneform anideal solution at 373 K, Thevapour pressures of the pureliquidsat thisterperature
are105.2 KPaand 46.8 K Parespectively. If the solution contains 259 of heptance and 28.5g of octane, calculate
(1) vapour pressure exerted by heptane

(i) vapour pressure exerted by solution

(iii) molefraction of octanein the vapour phase. 3

Thefollowing chemical reactionisoccurringin aneectrochemical cell.
Mg(s) + 2Ag* (0.0001M) — o Mg* (0.10M) + 2Ag(9)
The g 0 electrodevauesare
Mg* /Mg=-2.36V
Ag'/Ag=0.81V
For thiscdll calculate/ write
@ () E° valuefor thedlectrode 2Ag* / 2Ag
(ii) Standard cell potential E° .
(b) Céll potentid (E),
(© (i) Symbolic representation of theabovecell.
(i) Will the above cell reaction be spontaneous? 3

Consider the adsorptionisothermsgiven below and interpret the variation in the extent of adsorption (x/m) when

1894 k

244k
I ik

1

LA
P
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22.

23.

24,

25.

26.

27.

@ (1) temperatureincreasesat constant pressure
(i) pressureincreases at constant temperature
(b) Namethe catayst and the promoter used in Haber’ s processfor manufacture of ammonia 3

Account for thefollowing facts

(8) thereduction of ametal oxideiseasier if themetal formedisinliquid state at thetemperature of reducation.
(b) thereduction of Cr,O, withAl isthermodynamically feasible, yet it does not occur at room temperature.
() pineail isused in froth floatation method. 3

Explainthefollowingfacts

(8) trangition metalsact ascatalysts.

(b) chromium group €l ements havethe highest melting pointsin their respective series.

(¢) trangtion meta sform coloured complexes. 3

(8) Giveachemica test to distinguish between thefollowing pairs of compounds.
Q1 {1

0 gy

@  CH;-CH-CH; and fl‘l Lo
|
= QO

(b) Why isphenol more acidic than ethanol ? 3

Account for thefollowing observations
(i) among the hal ogens ., isthe strongest oxidising agent™?
(i) fluorine exhibits only — 1 oxidation state whereas other hal ogensexhibit higher positive oxidation states al so.
(iii) acidity of oxoacid of chlorineis
HOCI < HOCIO < HOCIO, < HOCIO, 3

(a) Giveplausbleexplanation for each of thefollowing.

() The presence of abaseisneeded intheammonolysisof akyl haides.

(i) Aromatic primary amines cannot be prepared by Gabriel phthaliminde syntheses.
(b) Writethe lUPAC name of

CH; - N - C - CH,

| .
CyHs O
Anoptically active compound having molecular formulaC H_,O, isfound intwoisomericforms(A) and (B) in

nature. When (A) and (B) aredissolved in water they show thefollowing equilibrium.
(A) === Equilibriummixture =g———(B)
[(:f ]D =111° 52.20 19.20

(i) What aresuchisomerscalled?

(i1) Canthey be called enantiomers? Justify your answer.

(iii) Draw the cyclic structure of isomer (A) 3
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28.

OR
Anoptically activeamino acid (A) canexist in threeforms depending on the pH of themedium. If themolecular
formulaof (A) isC,H,NO, write
(1) structure of compound (A) in agueous medium. What aresuchionscalled?
(i1) Inwhich mediumwill the cationic form of compound (A) exist?
(iii) Inakaline medium, towardswhich € ectrodewill the compound (A) migrateinelectricfield? 3

For acertain chemical reaction variationinthe concentrationin[R] vs. time(s) plotisgiven below.
¥

A

In [1]

= N
—= t{’)
For thisreaction write/ draw
() what isthe order of thereactions?
(i) what arethe units of rate constant k?
(i) givethereationship between k and t ¥ (half life period)
(iv) what doesthe dope of the abovelineindicate?
(v) draw theplotlog[R],/ [R] vstimet(s) 5
OR
For acertain chemical reaction
A+2B — . 2C+D
Theexperimentally obtained information istabul ated bel ow.
Experiment [A], [B], Initid rate
of reaction
1 0.30 0.30 0.096
2 0.60 0.30 0.384
3 0.30 0.60 0.192
4 0.60 0.60 0.768
For thisreaction
(1) derivetheorder of reactionw.r.t. both the reactantsA and B.
(i) writetheratelaw.
(iii) calculatethe va ue of rate constant k
(iv) writethe expression for therate of reactionintermsof A and C. 5
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29.

30.

A translucent white waxy solid (A) on heating in an inert atmosphere is converted to itsalotropic form (B).
Allotrope (A) onreaction with very dilute aqueous KOH liberatesahighly poisonousgas (C) having rottenfish
smell. With excessof chlorineforms (D) which hydrolysesto compound (E). I dentify compounds(A) to (E). 5

OR

Concentrated sulphuric acid isadded followed by heating to each of thefollowing test tubeslabelled (i) to (v)

(i) (i) (iif) (iv) (v)

I dentify inwhich of theabovetest tubethefollowing changewill be observed. Support your answer withthehelp
of achemica equation.

(&) formation of black substance
(b) evolution of browngas

(c) evolution of colour lessgas
(d) formation of brown substancewhich ondilution lue.
(e) disappearance of yellow powder along with evolutipn of cglourlessgas. 5

| dentify the unknown organic compounds (A) to (E) infthefollgwing seriegof chenpical reactions|

CIHC . 103,
0 Tz
2 2010

N g N’
(i) (A) +(B) Ail NaQT11 (@eSt@  Sodium bromide  Copper turnings
@iy (© #n(/)ﬁzo’ (A) +(D)
™ ©) —ENL @ 5
OR

Anorganic compound (A) having molecular formulaC H, O formsan orangered precipitate (B) with 2, 4- DNP
reagent. Compound (A) givesayellow precipitate (C) when heated in the presence of iodine and NaOH along
withacolourlesscompound (D). (A) doesnot reduce Tollen’sreagent or Fehling’s solution nor doesit decol orise
brominewater. On drastic oxidation of (A) with chromic acid, acorboxylic acid (E) of molecular formulaC H,O,

isformed. Deducethe structures of the organic compounds(A) to (E). 5

(138)

M\

N

Sulpht



Q.No.

10.

MARKING SCHEME
CHEMISTRY SAMPLE PAPER- 1
CLASS- XII
Value Points
Fe* (ferricion) isabetter coagulating ion.
Unidentateligandsare equidistant from each other.
Because of intermolecular hydrogen bonding between ether and water molecule.

4 - Methylpent—3—en—2—-one

Glycineand amino caproic acid

OR
H,N—-CH,—-COOH and H, N — (CH,), COOH
Saccharin/ Aspartame
Besidesortho, parasubstituted products:
(i) oxidised tarry productsand Ya }
(i) metasubstituted productsareformed Y%
Phosphodiester linkages
(i) schottky defects Y
(i) decreases Y
(iii) Na+ ClI (or any other correct example) Y
(iv) not affected Y
Let, thenumber of M2"ion =X
then, the number of m** ionwill be =(0.96 —x)
2x+3(096-x) =0.88 1
% of M%" ion = % 2100 =91.67% Y
% of M°T ion = % x100 =8.33% v,

(139)
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Q.No.

11.

12.

13.

ValuePoints

OR
Number of N ionineach F.C.C. unitcell = 4 Y%
Number of tetrahedral voids =2x4=8
1 8
Fraction occupied tetrahedral voids =3 X8= 3 Y%
Empirica formulaof compound =My, N,
=M, N, Y
Coordination number of M*ions =4 Y
(i) Reverseosmosis Y%
(ii) Freshwater container Y%
(iii) Cellul ose acetate placed on asuitable support Y%
(iv) Desdination of seawater. Y%
Oxidation : Fe(s) — . Fe*(ag) + 2e
Reduction : O,(g) +4H"(ag) +4e—*2H 0
Atmosphericoxidation:
2Fe? Fag) + 2H, 001 + %DE{g} — FeqO4(s) +4H  (aq) Yhx 3= 1%
Prevention : Applying acoating of morereactivemeta likeZn. Y%
0]
F
2 :};
o < Muaral dorhitals ™,
un sphoricdl .
crystal flield —!
dletal J cubirals 1 ‘
4 0 4
iyt t ]
(”) Eg Eg or Eg 1/2
(i) P sp? Y
(iv) optica isomerism Ve |
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Q.No. ValuePoints Marks

14. Compound (A) issodium chromateor Na,CrO, Y.
Compound (B) issodiumdichromate or Na,Cr,O, Y.
4FeCrOg +8 Mag CO5 +7 0y — 8 May Cri0y +2Fe; 045 +8 00, v
2Na,CrO, + 2H* —— Na,Cr,0; + 2Na’ + H,0 Vi )

15. Undergoes S, 1 mechanism

1. 1,0
N0 _
CIICIL—C—DBr == (" — CH.CHOCH. + Br
{H.LOHLCH. CH.CH,

(optically active)

TLC [.0° e,
OH- ¢ — CH.OHCH, —+ CH.OH,— ¢ — OH+ OH— ¢ — CHCH.
£y | fre e
CH.CH, CH.CH.CH, CH.CH.CH, )
At A

Racemic mixturs

16. (i) (CH,),CH—-CH - (CH,), Yo

(ii) CH,F Yo

(iif) CH.,CH, Yo

1

WY vl @
17. (i) Novolacisastraight chain linear polymer but bakeliteiscrosslinked. 1)

(il) Buna-Sisan elastomer having weak vander waal’ sintermol ecul ar forces )

whereasteryleneisafibrehaving strong intermolecular hydrogen bonding. 1) )]
18. Calciumionsform insoluble calcium sogpswhich separateas scumin

water, hence detergents preferred. 1]

Soapsare biodegradable, detergentsare not easily biodegradable 1] ()]

mass of heptane 20z 0.25 mel
— = =l 2o moles

19. Molesof heptane Molar mass of heptane 100g mol L ()

mass of octane  28.5g

molesof octane = =0.25moles (¥2)

molar mass of octane _114gm01_1

Total moles=0.25+ 0.25 =0.50 moles
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Q.No.

20.

21.

22.

ValuePoints
Molefraction of hept _ 02
olefraction of heptane =555 0
) 0.25
Molefraction of octane = 750 =0.5

partia pressure of heptanep = Pﬂeptm % Xheptane
=105.2K Pax 0.5

=52.6K Pa
partial pressure of octanep = pg'ctanﬁ ¥ Xoctane
= 46.8K Pax 0.5
= 234K Pa
solution = Phep tatie T Poctane
=52.6 K Pa+23.4K Pa
=86.0K Pa
_ _ Poctane 234K Pa
molefraction of octanein vapour phase = D, o B6.0K Pa
=0.272
(@) (i) 0.81V
(ii) Eveg = E yight ~Eqg = 081V — (- 236 W)
=317V
o 0.0591 *
(b) Eoell = E-:e]l - log lN[g J
n lag +F
0.0591 (0.1)
=317V - log ————
2 (0.0001)
=296V
(©) (i) Mz(s)| Mz?" (0. 10M) | g’ (0.0001M | Ag(s)
(i) yes

(@) (i) (x/ m) extent of adsorption decreases
(i) (x / m) extent of adsorption increases
(b) catalyst :iron
promoter : molybdenum/Al, O,/ K,O
(@ Inliquid state entropy ishigher than the solid form, thismakes ArG more negative
(b) By increasing temperature, fraction of activated moleculesincreasewhichhelpin
crossing over theenergy barriers.

(¢) Pineoil enhances non-wetting property of ore particlesand actsasafroth collector.

(142)
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Q.No.

23.

24,

25.

26.

27.

ValuePoints Marks

(a) Dueto their abilitiesto show multiple oxidation states and form complexes. (@)
(b) Have maximum number of unpaired eectronsind orbital sbecause of which maximum
d- dinteractions. (@)
(c) d- dtransitions. (@) 3

(& (i) Add bromine water to both the containers contai ning phenol and cyclohexanol. The container inwhich
white precipitateisformed contains phenol whilethe container in which no precipitateisformed contains

Cyclohexanol. {lﬂ | @ ‘

O

(i) Addiodineand sodium hydroxideto both the containerscontaining C11,- CIL-CI1,

1]
(isoprophyl alcohol) and @/C[ I, 011 (benzyl acohal).
The container inwhich yellow precipitateisformed contains '
ClL—€11—11,» Whilethecontainer inwhich noyellow precipitateisformed contains 3)
Ol
CHL, Ol )

94

(b) (i) Phenol haseectronwithdrawing phenyl group, but ethanol haselectron releasing
ethyl group, hence extent of forward reaction ishigher in phenol inagqueousmedium. (%)

(i) Phenoxideionisresonance stabalised, ethoxideionisnot resonance stabalised,
hence extent of back directionismorein ethanol than phenal. (¥2) i
(i) Low bond dissociation entha py and high hydration (solvation) entha py. or highest S.R.P. valueamong the
halogens. @
(i) Duetoitshigh e ectronegetivity. (@) 3
(iii) Higher the oxidation state of chlorinein oxo acid, stronger theacid. (@)
(@ (i) ToremoveHX formed sothat thereaction shiftsin theforward direction. (@)
(i) Aryl halides do not undergo nucleophillic substitution with theanion formed (@) 3
by phythdamide.
(b) (iii) N —ethyl —N —methylethanamide. (@)
(i) anomers @

(i) No, they are not enantiomers because stereo isomersrel ated to each other asnon super-
imposablemirror imagesareenantiomers. Anomersdiffer only a C, configuration. (or carbonyl carbon) (1) 3

100
H H
H
(iii) OH I @
170 OIT
H {311 (143)




Q.No.

28.

ValuePoints
OR
CI, O
()] HN_ !C _ il_ o, Zwitterion
|
H
(i) acidic
(iii) anode
(i) First order
(i) time=(s?Y)
0683
i) * =7
1/2
(iv) rate constant k of reaction
v)
5
'y
log [R,
[R]
—time (5] i
OR
() Rate = KI[A]*[B]Y
0.096 = k(0.30)*(0.30)Y W ------mmmmmmmmeeee-
0384 = k(0.60)(0.30)Y —---mmmmmmmmeeeee-
dividingegn. (ii) by (i), weget
X =2
0192 = k(0.30)*(0.60)Y  =----mm-mmmmmmmee-
dividing egn. (iii) by (i) weget
y =1
(i) Reate = k[A]?[B]*
(i) 0.096 = k(0.30)?(0.30)*
k = 356
) Reteof reaction = [Ala]]
(iv) eo reamon——l At
_ 1/lac)
o2l At

(144)
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Q.No.
29.

30.

(A) :
(B) :
©) :
(D) :
B

ValuePoints
white phosphorus
red phosphorus
phosphine or (PH,)
phosphorus pentachloride or (PCl,)

phosphoric acid or (H,PO,)
OR

@ (HC,H,0, — %  12C+11HO

(white) (black substance)

(b) (i)2NaBr+2HSO, _— 4,  Br,} + NaSO, +S0,+2H,0

(Browngas)

(© V)2KCl +HSO, _—_, 2Hc t +K,s0,

(colourless gas)

(d) (ii)Cu+ 2H,SO, _—__, CuSO,+SO, + 2H,0
© (v)3s+2Hso, _—, 3so,t+ 2HO

(A)

(B)

©)

(®)

B

(A)

(B)

©)
D)

(B

(colourlessgas)
CHC

J

!

J
@(ZII%

(3]
O,Dll
OR
i
Il
@— (I - C =TI,

H MO,

T |
@—(:H: (=N W—Q
N,

CHI, (yellow precipitate)

@—L‘]]!L‘UU Na" (col ourless compound)

@—cumu (OO,

(145)
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BLUE-PRINT 11
Class XI1
CHEMISTRY SAMPLE PAPER

(ovT)

SNO.| UNIT VSA SA| SAIl LA TOTAL
(1 Mark) (2 Marks) (3Marks) (5Marks)
1. Soild State 1() - 3(1) - 4(2)
2. Solutions 1() 4(2) - - 5(3)
3. Electrochemistry - - - 5() 5(1)
4, Chemicd Kinetics - 2(1) 3(1) - 5(2)
5. Surface Chemistry 1(2) - 3(1) - 4(2)
6. General principlesand processes 1(2) 2 - - 32
of |solation of Elements
p-Block Elements 2(2) - 6 (2 - 8(4)
d- and f-Block Elements - - - 51 5(1)
: Coordination Compounds - - 31 - 3(1)
10. Ha oalkanesand Hal oarenes 1(2) - 31 - 4(2)
11. Alcohals, Phenolsand Ethers - 4(2) - - 4(2)
12. Aldehydes, Ketones 1(2) - - 51 6(2
and CarboxylicAcids
13. Organic Compounds Containing - 4(2) - - 4(2)
Nitrogen
14. Biomolecules - 4(2) - - 4(2)
15. Polymers - - 3() - 3(0)
16. Chemidtry inEveryday Life - - 3(1) - 3(1)

Total 8(9) 20(10) 27(9) 15(3) 70(30)




CHEMISTRY SAMPLE PAPER - 11
CLASS - Xl

Time: ThreeHours Max. Marks: 70

10.

General Ingtructions

All questionsare compul sory.

Question nos. 1to 8 arevery short answer questionsand carry one mark each.
Question nos. 9to 18 are short answer questionsand carry two marks each.
Question nos. 1910 27 are a so short answer questionsand carry three marks each.
Question nos. 28 to 30 arelong answer questionsand carry five markseach.
Uselog tablesif necessary. Calculatorsare not allowed.

SuhkhwbdE

GivelUPAC nameof thefollowing organic compound
CH,CH=C-CH - CH,

| 1
CH, Br
What arethe physical states of dispersed phase and dispersion medium of froth? 1
Writethe balanced equation for complete hydrolysisof XeF, 1
Writethe structureof :
4 - methyl pent-3-en-2-one 1

A compound containstwo typesof atoms- X and Y. It crytallisesinacubic latticewith atom X at the cornersof the
unit cell and atomsY at the body centres. What isthe s mplest possibleformulaof thiscompound? 1

What isthe Van't Hoff factor for acompound which undergoestetramerizationinan organicsolvent? 1

Anoresampleof gdena(PbS) iscontaminated with zinc blende (ZnS). Name one chemical which canbeusedto
concentrate galenaselectively by froth floatation method. 1

Predict the shape of CIF, onthebasisof VSEPR theory. 1

Ethyleneglycol (molar mass= 62 gmol ') isacommon automobile antifreeze. Calculatethefreezing point of a
solution containing 12.4g of thissubstancein 100 g of water. Would it be advisableto keep thissubstancein the car
radiator during summer?
Given: K. for water = 1.86K kg/mol
K, for water = 0.512K kg/mol 2

Consider thereaction Ak, P. Thechangein concentration of A withtimeisshowninthefollowing plot:

y

A

Concentration
[A]

time t
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11.

12.

13.

14.

15.

16.

17.

18.

19.

(1) Predict the order of thereaction.
(i1) Derivetheexpression for thetimerequired for the compl etion of thereaction.

Freeenergiesof formation (A G Jof MgO(s) and CO(g) at 1273 K and 2273K are given below
AsG (MgO(s)) =-941 kJmol at 1273K
AfG (MgO(s)) =-314 kImol at 2273K
AfG(CO(g)) =-439kImol at 1273K

A¢G (CO(Q) =-628kImol at 2273K

On the basis of above data, predict the temperature at which carbon can be used as a reducing agent
for MgO(s). 2

Namethetwo componentsof starch. How do they differ from each other structurally? 2

(a) What changes occur inthe nature of egg proteinson boiling?
(b) Namethetypeof bonding which stabilizes o -hdlix structurein proteins, 2

Describethe mechanism of theformation of diethyl ether from ethanol in the presence of concentrated sulphuric
acid. 2

Completeand namethefollowing reactions:
{a) EITH, + CHCI; +3EC0H —

(b) RCONH, +Bry +4Na0OH — 2
Givechemical teststo distinguish between compoundsin each of thefollowing pairs:

(i) Phenol and Benzy! a cohol

(i) Butane-2 -ol and 2 Methyl propan - 2- ol 2

Predict, giving reasons, the order of basicity of thefollowing compoundsin (i) gaseous phaseand (ii) in aqueous
solutions (CI‘%)EN,(CHE:IE NH, CI‘ENH} Nl‘b 2

OR
Account for thefollowing:
(&) Anilinedoesnot undergo Friedel Craftsalkylation
(b) Although - NH,, group isan ortho and para-directing group, nitration of anilinegivesalongwithortho & para-
derivativesmeta-derivetivea so.

Givereasonsfor thefollowing:

(a) At higher altitudes, peopl e suffer from adisease called anoxia. In thisdisease, they become weak and cannot
think clearly.

(b) When mercuriciodideisadded to an agueous solution of K1, thefreezing point israi sed. 2

Anelement X with an atomic massof 60g/mol hasdensity of 6.23g cn®. If theedgelength of itscubic unit cell is
400 pm, identify thetype of cubic unit cell. Calculatetheradius of an atom of thiselement. 3
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20.

21.

22.

23.

24,

25.

26.

Write names of monomer/sof thefollowing polymersand classfy them asaddition or condensation polymers.
(a) Teflon

(b) Bakelite

(c) Natura Rubber 3

(a) GivethelUPAC nameof :
[CrCl,(H,0),] CI
(b) Givethenumber of unpaired € ectronsin thefollowing complex ions:

[FeFs [ and  [Fe(cag [©
(c) Nametheisomerism exhibited by thefollowing pair of coordination compounds:
[Co(ITH; )5 Br| SO, and [Co(1TH;)5 SO, |Br
Giveonechemical test to distinguish between these two compounds. 3

Explainthefollowing observations:

(&) Ferric hydroxide sol gets coagulated on addition of sodium chloride solution

(b) Cottrell’ssmoke precipitator isfitted at the mouth of the chimney usedin factories.

(c) Physical adsorptionismultilayered, whilechemisorptionismonol ayered. 3

Account for thefollowing:

(&) Chlorinewater hasboth oxidizing and bleaching properties.

(b) H,PO, and H,PO, act as as good reducing agentswhile H,PO, does not.

(c) Onaddition of ozonegasto K1 solution, viol et vapours are obtained. 3

Thedecomposition of N,O,(g) isafirst order reaction with arate constant of 5x 10 sec™ at 45° C.i.e. 2N, O, (9)
—4NO, (g) + O, (g). If initia concentration of N, O, is0.25M, ca culate its concentration after 2 min. Also
caculate half lifefor decomposition of NO, ().

(b) For an elementary reaction

24 4+B —3C
therate of appearanceof Cattime‘t’ is1.3x 10*mol |1 s,
Cdculateat thistime
(i) rate of thereaction.
(i) Rate of disappearanceof A. 3

(@ Which of the following two compounds would react faster by S > path way : 1 - bromobutane or
2 - bromobutane and why.?

(b) Allyl chlorideismorereactivethan n- propyl chloridetowards nucleophilic substitution reaction. Explainwhy?
(c) Haloakanesreact with KCN to giveakyl cyanide asmain product whilewithAgCN they formisocyanideas
main product. Givereason. 3

Givereasonsfor thefollowing:

(@ CN ionisknownbut CP ionisnot known.

(b) NO, demerisesto form N,O,

(o) IClismorereactivethan|, 3
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27.

28.

29.

OR
Anéement ‘A’ existsasaydlow solidin standard state. It formsavolatilehydride* B’ whichisafoul smellinggas
andisextensvely usedin qualitativeanaysisof sats. When treated with oxygen, ‘B’ formsanoxide* C’ whichis
acolourless, pungent smelling gas. Thisgaswhen passed through acidified KMnO, solution, decol ourisesit. *C
getsoxidized to another oxide* D’ inthe presence of aheterogeneouscatalyst. Identify A,B,C,D, andaso givethe
chemical equation of reaction of ‘C' with acidified KMnO, solution and for conversonof ‘C' to‘D’.

Account for thefollowing:

(8 Aspirindrug helpsinthe prevention of heart attack.

(b) Diabetic patientsare advised to take artificial sweetnersinstead of natural sweetners.

(c) Detergents are non-biodegradabl e while soaps are biodegradabl e. 3

(& Anorganic compound ‘ A’ with molecular formulaC.H,O, isreduced to n-pentane on treatment with Zn-Hg/
HCI. * A’ formsadioximewith hydroxylamineand givesapositive lodoform test and Tollen’stest. Identify the
compound A and deduceitsstructure.

(b) Writethe chemical equationsfor thefollowing conversons:

(not morethan 2 steps)

(i) Ethyl benzeneto benzene

(i) Acetaldehydeto butane- 1, 3- diol

(iii) Acetoneto propene 5

OR
(& Anorganic compound A’ with molecular formula C;H,O gives positive DNPand iodoform tests. It doesnot
reduce Tollen’sor fehling’ sreagent and does not decol ourise brominewater a so. On oxidation with chromicacid
(H,CrQ), it givesacarboxylic acid (B) with molecular formulaC,H,O,. Deducethe structures of A and B.

(b) Completethefollowing reactionsby identifying A, B and C

() &+, () —2E5% oy, cH-CHO
(i) CHs

|
CHy-C—-C—CH; +NaOl = B+

CH|3 !i|31
(a) Caculatethe equilibrium constant for thereaction
Cd? Gag)+ Zn) — Zn’ T (ag) +Cd(E)
¥ E'cd*/cd=-0403V
E'Zn2 /Zn =-0763V

(b) Whenacurrent of 0.75A ispassed through aCuSO, solution for 25 min, 0.369 g of copper isdeposited at the
cathode. Cal cul ate the atomic massof copper.

(c) Tarnished silver containsAg,S. Can thistarnish beremoved by placing tarnished silver warein anauminium
pan containing an inert electrolytic solution such asNaCl. The standard el ectrode potential for half reaction :
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30.

AgaSeg +2e —2he(s) +5 s 071V

andfor a1%* +3: s Al(s)is —1.66V °
OR

(a) Cdculatethe standard free energy changefor thefollowing reaction at 25°C
An(s)+Ca" (ag, 1) — An* T (ag, IM) + Cals)
E%an" |4u = +1.50V
E'Ca?t|Ca=-287V

Predict whether thereaction will be spontaneous or not at 25°C. Which of the abovetwo half cellswill act asan
oxidizing agent and which onewill beareducing agent?
(b) The conductivity of 0.001M acetic acidis4 x 10°S/ cm. Cal cul ate the dissociation constant of acetic acid, if

AS, foraceticacidis390. 5Scm?/mol.

(a) A blackish brown coloured solid * A" when fused with alkali metal hydroxidesin presence of air, producesa
dark green coloured compound ‘B’ , which on e ectrolytic oxidationin dkainemedium givesadark purplecoloured
compound C. Identify A, B and C and writethereactionsinvolved.

(b) What happenswhen an acidic solution of the green compound (B) isalowed to stand for sometime?Givethe
equationinvolved. What isthistypeof reaction called? (3+2=5)

OR
Givereasonsfor thefollowing:
(a) Trangition metd shave high entha piesof atomization.
(b) Among thelanthanoids, Ce(l11) iseasily oxidised to Ce(1V).

(©Fe** Fe“ redox couple has|ess positive dectrode potential than Mn** [n?* couple

(d) Copper (1) has d*° configuration,while copper (11) has d® configuration, still copper (I1) ismore stablein
aqueous solution than copper (1).
(e) Thesecond and third transition serieselementshave almost similar atomic radii. 5
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MARKING SCHEME
CHEMISTRY SAMPLE PAPER - I1

CLASS-XII
Q.No. ValuePoints Marks
1 4 —Bromo —3—methyl pent —2—ene. Q)
2. Dispersedphase @ gas (%2)
Dispersonmedium : liquid (%2)
3. HeF; +3H,0 — ¥eOq +6HF D
HiC-C=CH-C-CH;,
4, | I (1)
CHs 8]
5. XY D
6 i= l 1
7. NaCN, Sodium cyanide, used as adepressant. Q)
F'
8. T - shape Q)
Cl—F
v
I
9. ._"LTf = Kf}{ W—BX 1000
mp W
=1.86x EX_IDDD
£2 100

=3776K

sincewater freezesat 0°C, so freezing point of the sol ution containing ethyleneglycol will be —3.76% ¢ (1)
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Q.No. ValuePoints Marks

AT =K,y x By 1000
Mp  wy
=0512x E X m
G2 100
=1.024K
sincewater boilsat 100°C, so asolution containing ethyleneglycol will boil at 101.024°C, soitisadvisableto
keep thissubstancein car radiator during summer. (@D}
10. (i) Thereaction s —s pisazeroorder reaction.
(if) For thereaction , ¥ ¢ )
rate = L[A] = k[ﬁF C2)
dt
—d[A] =k dt
integrating both thesides:
[A]= kt+C e (i)

where C = constant of integration
at=o, [A] =[A],
Subdtituting thisinequation (i)
C=[A],
Substituting thevaueof ‘C' ineqvation (i)
[A] = -kt +[A],

kt =[A],~[A]
_ [&d —[A]
t= M
1. Thereaction for reducing action of carbonis:
MgOis) +Cls) — Mgiz) +CO(g) (2
AG = A pGICO)— A G O]
SRR )
1
=—314kT fmel at 2275k ()
Ar1273k
ApG=—439 - (541
=+ 502 kJmol at 1273 k ¥2)
So carbon can be used as reducing agent with MgO(s) at 2273k. C2)
12. Thetwo componentsof starch are:
(@Amylose )
(b) Amylopectin C2)
Amyloseisastraight chain polymer of o — D — {+) glucose, while amylopectinisabranched chain polymer of
o — I — glucose. (@)
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Q.No. ValuePoints Marks

13. (&) On bailing protein of egg gets denatured or coagul ated and water of egg get absorbed init. @
(b) Hydrogen bonding between _ x_ and - NH- groups of peptide bond. @
CI!
- Cone -
14, 2CH, CH, OH m CH; CH, OQCH, CH,
mechanism:
H
1 . o 1
(1) CH, CH, 0 H+H —cH, ¢H¥0 H ()
o H
i CHL =€l =0 I —(_‘II(—ZU‘/ 1
(i) AT lllu? 11 (v2)

& ()

CH; CH, - ':|:J— CH, CH; +H, O

H

1l f_‘llif—;D: — OO CLL, CIL -0 - CLLOLL, L

(i) ~._| (¥2)
H

15. (8) RNH, +CHCl5 + 3KOH — RNC + 3KC1 +3H,0 2
Carbylaminereaction ¥2)
(b) RCONH; + Bry +4MNaCOH — EMNH, + Nay; CCy 4+ 2NaBr + 2H, O (2]
Hoffmann bromamide degradation reaction C2)

16. (& Additionof neutra ferric chloride solutionto phenol will giveaviolet colouration, whileno such colouration
will be observedin case of benzyl acohol. (@)

(b) Onaddition of Luca sreagent (amixtureof concentrated hydrochloric acid and anhydrous zinc chloride) to
2 - methyl - 2- propanol will giveawhiteturbidity immediately while2 - Butanol will giveturbidity after five

minutes. @
17. In gaseous phase, basi ¢ character of aminesincreaseswithincreasein number of electron releasing alkyl
groups, dueto + | effect, so trend of basic character is 3! - 50 - {8 @
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Q.No.

18.

19.

20.

21.

ValuePoints Marks

but in agveous phase, solvation of ammonium cation occursby water molecules, greater thesizeof ion, lesser
will bethe solvation, and lesser will bethestability of ion, soon combining + | effect and solvation effect, in
agueous phasetrend changesto 50 .. 30 - 0. (@)
OR
(& Duringfriedal craft’sakylation, aluminium chlorideactsasacatalyst, aswell asaLewisacid, it formssalt
with - NH, group of aniline, sothat - NH,, group acquiresapositive charge, and actsasadeactivating group,
so anilinedoes not undergo FCA. (@)

(b) Duringnitration, instrongly acidic mediumanilineisprotonatedtoformaniliniumion, whichisametadirecting
group, so along with 0- & p- isomers, metaisomer isalso obtained. @

(& Athigher altitudes, partial pressure of oxygenislessthanthat at ground level, so that oxygen concentration
becomeslessin blood or tissues. Hence people suffer from anoxia (@)

(b) Dueto thefomation of complex K, (Hg1,), number of particlesin the solution decreases and hence the

freezing point israised. (@)
5= Zuld
- A ¥ Ma (73)
Zx 6l
6.23= ——
(400P 21071 6.023x% 102
Z=4 @
Theunit cell isface centered cubic C2)
adius'r’ = —
raalus r = 2&
400
= —zﬁ
= 1414 pm. (1)
(& Tetraflouroethene C2)
addition polymer (¥2)
(b) Phenol andformadehyde (*2)
Condensation polymer €2)
(c) Isoprene )
addition polymer (¥2)
(& tetraguadichlorochromium (111) chloride. (@)
(b) [FeF]* has4unpaired electronas| isawesk fieldligand (¥2)
[Fe(CN)6]* has zero unpaired electron asCN ' isastrong field ligand. (¥2)
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Q.No.

22.

23.

24,

ValuePoints Marks

(c) lonisationisomeriam. €2)
onaddition of dilute HCI followed by aqueous BaCl; , [C o MHz )5 | =Cy will giveawhite precipitatewhilethe
other coordination compound will not giveany white precipitate. ¥2)

(a) Asferrichydroxide, Fe(OH), isapositively charged sol, so it gets coagul ated by chlorideions, Cl |, released
by NaCl solution. (@)

(b) Cottrell’ssmoke precipitator, neutraliser the charge on unburnt carbon particles, coming out of chimney and
they get precipitated and settle down at the floor of the chamber. @

(¢) Asphysical adsorption, involvesonly weak vander woal’ sforce of interaction, so many layersof adsorbate
get attached, while chemisorption involves chemical bond formation between adsorbate and adsorbent, so
monolayer isformed. (@)

(@ Chlorinewater produces nascent oxygen whichisrespons blefor bleaching action and oxidation:
Cly +Hq0 — 2HC1+[0] )

(b) Both H,PO, and H,PO, have P- H bonds, so they act asreducing agents, but H,PO,, hasno P-H bond but
has O-H bonds, so it cannot act asareducing agent. (@)

(c) Ozonegasactsasastrong oxidising agent, soit oxidisesiodideionsto lodine

21E;q, FH,O) + 05 (g) — 2P 0H(ag) +1; () + O (g)
|, Vapoursevolved haveviolet colour. Q)

For first order reaction

2303, [R]
k=271 o
9 r R,
5}{10_4 _ 2.303 oz 0.245
2z 6l - [R]y
[R]t=0.23M 1
L0693
Y 51078 o
=1286zec
(©) () Rate =+ IC]
T3
1
=-x13x107?
e
— 043210 Y mel T gec ! 1)
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Q.No.

25.

26.

27.

28.

ValuePoints Marks

y ~da] 2z dc]
(i) = = E—
& 3 dt
=~ 086210 *mol T 1 gec! €2)

(@ 1- Bromo butone, being a primary alkyl halide would react faster by S pathway, due to less steric
hinderance. (@)

(b) Indllyl chloride, CH ; = CH - CH;Cl, thecarbocation ¢ | m“_'fp] . formedisstabilised dueto reso-

nance whilethe carbocation formed formn- propyl chloridei.e. CH; CHEEH ; islessstable, sodlyl chlo-

rideismorereactivetowardsnucleophilic substitution reaction. (@)
() KCN, beingionic, © yrionsliberated reactswith halo alkanesforming alkyl cyanidesbutinAg 17, being

covalent, doesnot release © —yion but lone pair on nitrogen actsasanucleophile, resulting in formation of
iso cyanides. «y

(@ Nitrogenbeing smallerissizeforms g1 — p 1 multiple bonding with carbon, So © yyionisknown, but

phosphorusdoesnot form p[1 — pr1 bond asitislargerinsize. @
(b) - NO, isan odd electron molecule and there fore gets dimerised to stable N, O,. @
(c) BecauselCl haslessbond dissociation enthalpy thanl,

OR

‘A’ = Sulphur ¥2)

B = H,Sgas ¥2)

C =50, gas (¥2)

D = SO, gas (2)

580;(g)+2Mn0O 4 + 2H,0 — 5503 +4H + 2Mn?t (2

250y (g) + 03 (8) — 2252 505(g) &)
(&) Duetoantiblood clotting action, aspirinisused for prevention of heart attacks. @
(b) Asartificial sweetnersprovidelesscaoriesthan natura sweetners. @
(c) Detergentshave highly branched hydrocarbon chain, which can not be degraded by bacteria, so they get

accumul ated while soap containing straight hydrocarbon chain can be degraded easily (@)
(8 As'A givespositiveiodoformtest, soithas C'H; — C — group ()

O
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Q.No. ValuePoints Marks

as' A’ givespositivetollen’stest, soit must have—CHO group (%)
SoAis CH; — ' — CH, CH, CHO (1)
0
(b) () CILCH, {0 %)
KMo /H _ -
) MK *| O
Ethyl henzene
|CU{JI [
@ NalMT 1 {ald }@ )
enzen:
(i) 2CH;3CHg — ot CH3 CH — CHZCHO 2
Acetaldehyde .
CH, |:|: H-CH,cHO— M8 om cm-cH, ¢ H,
COH 0
Butane- 1, 3-diol *2)
(i) CH, - .;”3_ CH, 2B (|:H3r:H— CH,
oH OH
Acetone (2
CH,— C-CH,=2HE04  opopocp,
|
OH (2
OR

(& As'A doesnot giveFehling' sor Tollen'stest, soit doesnot have—CHO group but it gives positiveiodoform
test and DNPtest soit has CHz — ' group (@)
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Q.No. ValuePoints
SO‘Alis (O,

Acetophenone
B iscarboxylic acid obtained by oxidation of AwithH, CrO,.

So‘B’is {0

@

Benzoicacid
(b) A=(CH;),CH - C -l
O
]t
B=¢11, ¢ t00Na

Cil,
C=CHI,

29. (@ By =E°-E°=—0403—(-0763)= 0360V

nEge]l |
0.059 |

Azlog Kc=‘

~ | 2% 0,360
L 0059 |

- |@| ~12.20
0,059

K, = antilog (12.20)
=1.585 x 10*
b)M=Z1t

A
0.368 = ————x 0752 25% 60 (x = molar massof copper)

2x 96500
X =63.3g/mol.

(©) EZ,y forreactionof tarnished silver warewith duminium panis
(-0.71V)—-(-166V)ie +0.95V

Tarnished silver ware, therefore, can be cleaned by placingitinan auminium pan

o .
asEL,y ispositive.

(159)

Marks

1)

@
@

()

()

@

@
(¥2)

@

@

(2



Q.No. ValuePoints Marks

OR
@ E%, = (-2.87V) = (1.50V)
=-437V ()
AG g = -6x96500x -4.37V
=+ 2350.230 kImol ()
Since a3 @ ispositive, reactionisnon spontancous. 1)
Au**/Auhdf cdl will beareducing agent Ce?*/Cahalf cell will bean oxidising agent )
) A8 =K x—120%0 @
molatity
K = specific conductance
 4x1077 s/fcm x 1000
B 001
= 40 Scm? mol* (2]
Am
o= —
AS,
40
oL=——0
3905 (*%)
=0.103
2
K, = o
1—w
0.001x (103
C 1-.103
=1.19x 10° %)
30. A= MnO, ()
B = K, MnO, (¥2)
C= KMno, ()
2MnO + 4K OH+ O — 2K ;MnOy +2H40 (1)
- lectr i -
MnO 4° SO MnOj
omdation n allaline
solution *2)

(b) InacidicmediummediumK, MnO, changesto give purple coloured compound along with black precipitate.

MO, + 2 oMnO, + MnCy +2H,0
Green purple  Black (1%2)
compound compound

(160)



Q.No. ValuePoints Marks

Itiscalled dispropostionation reaction. C2)
OR

(& Dueto stronginteratomic interaction between unpaired valence éectrons. @

(b) Because Cl(IV) hasextrastability dueto empty f ° orbital @

(©) InMn#d° configuration leadsto extrastability of half filled configuration, so Mn*/ Mn?* (d*) tendsto get
convertedto stabled®, configuration of Mn?", by accepting an € ectron so Mn**/Mn?* redox couplehasmore

positivepotentia than F&* /Fe*" couple (1)
CONCY
(d) Duetomorenegativeenthapy of hydration of Cu?* (ag) than Cu*(ag) which compensatesfor secondionisation
enthal py of copper. (1)

(e Inthethirdtrangition seriesafter lanthanum thereislanthanoid contraction, dueto ineffective shielding by
intervening f- orbital electrons and hence second and third transition series elements have similar
atomicradii. @
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BLUE-PRINT 111

Class XI1

CHEMISTRY SAMPLE PAPER

SNO.| UNIT VSA SAl SAIl LA TOTAL
(1 Mark) (2 Marks) (3 Marks) (5 Marks)
1. Soild State 2(2) 2(1) 4(3)
2. Solutions 5(1) 5(1)
3. Electrochemigtry 2(1) 3(1) 5(2)
4. Chemicd Kinetics 2(2) 3(1) 5(3)
5. Surface Chemistry 4(2) 4(2)
6. General principlesand processes - 3(2) 3(2)
of |solation of Elements
p-Block Elements 1(2) 4(2) 31 8(3
d- and f-Block Elements - - 51 5(1)
. Coordination Compounds 31 3(1)
10. Haloakanesand Hal oarenes 1(2) 31 4(2)
11. Alcohals, Phenolsand Ethers 4(2) 4(2)
12. Aldehydes, Ketones 1(2) 5(1) 6(2
and CarboxylicAcids
13. Organic Compounds Containing 4(2) 4(2)
Nitrogen
14. Biomolecules 1() 3(1) 4(2)
15. Polymers 31 31
16. Chemidtry inEveryday Life 3(1) 3(1)
Total 8(8) 20(10) 27(9) 15(3) 70(30)




CHEMISTRY SAMPLE PAPER - |11

CLASS - Xl
Time: ThreeHours Max. Marks: 70

General Instructions

1. All questionsare compul sory.
2. Question nos. 1to 8 arevery short answer questionsand carry 1 mark each.
3. Question nos. 9to 18 are short answer questionsand carry 2 markseach.
4, Question nos. 19to 27 are also short answer questionsand carry 3 marks each.
5. Question nos. 2810 30 arelong answer questionsand carry 5 markseach.
6. Uselog tablesif necessary, useof calculatorsisnot allowed.
1. Namethetype of point defect that occursinacrystal of zinc sulphide. 1
2. The decomposition reaction of ammoniagas on platinum surface hasarate constant k =2.5x 10 mol L= S™.
What isthe order of thereaction? 1
3. Givethel UPAC name of thefollowing compound 1
4, How many octahedral voidsaretherein| mole of acompound having cubic closepacked structure? 1
5. What isthe molecularity of thereaction? CH, 1
1 — COOH
Cl— > Cl,(9)
6. In each of thefollowing pairs of organic compounds, identify the compound which will undergo SN* reaction
faster? 1
@ Cl
Cl
(b) Cl CH, Cl1
7. Intheringtest for identification of nitrateion, what istheformulaof the compound respons blefor thebrown ring
formed at theinterface of two liquids? 1
8. Except for vitamin B, al other vitaminsof group B, should be supplied regularly indiet. Why? 1

9. Andement E crystallizesin body centred cubic structure. If the edge length of thecell is1.469x 10 ®mand the
density is19.3 g cm, calculate the atomic mass of this element. Also calculate the radius of an atom of this
element. 2
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10.

12.

13.

Thefollowing curveisobtained when molar conductivity # ,, (y-axis) isplotted against the squareroot of concen-
tration /2 (x - axis) for two electrolytesA and B.

441 1

-l
ami 8 cem’ mel
—t
=
=
1

R

0.2 0.4
C 5 mel LY F

() What canyou say about the nature of thetwo el ectrolytesA and B?
(b) How do you account for theincreasein molar conductivity ) m for theeectrolytesA and B ondilution? 2

(a) Adsorption of agas on the surface of solid isgenerally accompanied by adecreasein entropy. Still itisa
spontaneaons process. Explain.

(b) How doesanincreasein temperature affect both physical aswell aschemical adsorption? 2

A colloidal solution of Agl isprepared by two different methods shown below:-

AuNO, KI

ZTH—KI - =2 AeND.

() What isthecharge of Agl colloidal particlesinthetwo test tubes(A) and (B)?
(i1) Givereasonsfor theorigin of charge. 2

(a) What isthe covaenceof nitrogeninN,O,?
(b) Explainwhy both N and Bi do not form pentahalideswhile phosphorus does. 2
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14.

15.

16.

17.

18.

19.

20.

OR
When conc. H,SO, was added into an unknown salt present in atest tube, abrown gas (A) wasevolved. Thisgas
intensified when copper turnings were also added into thistest-tube. On cooling, the gas (A) changed into a
colourlessgas(B).
(&) Identify the gasesA and B.
(b) Writethe equationsfor thereactionsinvolved.

Whichisastronger acid - Phenol or Cresol ? Explain. 2

(a) How can you convert an amideinto an amine having one carbon less - than the starting compound?

(b) Namethereaction.

(c) Givethe [UPAC nameand struclure of theamine obtained by the above method if theamideis 2
3- chlorobut anamide.

(&) Why doeschlorinewater loseitsyellow colour on standing?
(b) What happenswhen Cl,, reactswith cold dilute sol ution of sodium hydroxide?Writeequationonly. 2

How will you distinguish between:

@
NH,
|
@ and CH_NH,
(b)q_'-u_‘;i.!_u and (CH,) ;N 5
CH,
Givemechanism of preparation of ethoxyethanlefrom ethanol. 2

(@ A current of 1.50 amp was passed through an electrolytic cell containing AgNO, solution withinert electrodes.
Theweight of Ag deposited was 1.50g. How long did the current flow?

(b) Writethereactionstaking place at the anode and cathodein the above cell.
(c) Givereactionstaking place at thetwo electrodoesif these are made up of Ag. 3

0]

Time —s

Answer thefollowing questionsonthe basisof theabove curvefor afirst order reaction 4, — P -

(&) What istherelation between dope of thislineand rate constant? Q)
(b) Calculate therate constant of the abovereactionif thesopeis2x 104 St
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21.

22.

23.

24,

25.

26.

27.

28.

(i1) Derivethereationship between haf lifeof afirst order reaction and itsrate constant. 3

(8) Namethemethod used for refining of

(i) Nickd

(i) Zirconium

(b) The extraction of Au by leaching with NaCN involves both oxidation and reduction. Justify giving
eguations. 3

Write down the equations for hydrolysis of X F, and XeF,. Which of these two reactions is a Redox
reection? 3

Givetheéectonic configuration of the

(a) d-orhitalsof Tiin[Ti (H,0) ] * ioninan octahedral crytal field.

(b) Why isthiscomplex coloured? Explain on the basis of distribution of electronsinthed- orbitals.

(c) How doesthe colour change on heating [ Ti(H,0) ]** ion? 3

(& Whichwill haveahigher boiling point?
1- Chloro enthane or - 2 methyl -2- chlorobutane
Givereasons
(b) p - nitro chlorobenzene undergoes nucleophilic substitution faster than chlorobenzene. Explain giving the
resonating structuresaswell. 3

Despitehaving an adehydegroup

(a) Glucosedoesnot give 2,4 - DNPtest. What doesthisindicate?

(b) Draw theHaworth structureof o — D — {(+) — Glucopyran ose.

(c) What isthesignificance of D and (+) here? 3

(8) What istheroleof Benzoy! peroxidein polymerisation of ethene?
(b) What are LDPE and HDPE?How arethey prepared? 3

Classify synthetic detergentsgiving an examplein each case.

OR
What are antihistamines? Givetwo exampl es. Explain how they act on the human body. 3
(8) Derivetherelationship between rel ativelowering of vapour pressure and molefraction of thevolatileliquid.
(b) (i) Benzoic acid completely dimerisesin benzene. What will bethe vapour pressure of asolution containing 619
of benzoic acid per 500g benzene when the vapour pressure of pure benzene at the temperature of experimentis
66.6 torr?
(i) What would have been the vapour pressurein the absence of dimerisation?

(iii) Derive arelationship between mol e fraction and vapour pressure of acomponent of anideal solutioninthe
liquid phaseand vapour phase. 5
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28.

29.

30.

OR
(8 Whichagueoussolution has higher concentration -1 molar or 1 mola solution of the same solule?Givereason.
(b) 0.5g KCl wasdissolved in 100g water and the solution originally at 20°C, froze at —0.24°C. Calculatethe
percentageionization of salt. K. per 1000g of water = 1.86K.

(a) Out of Ag,SO,, CuF,, MgF, and CuCl, which compound will be coloured and why?

(b) Explain:

(i) CrO,? isastrong oxidizing agent whileMnQO,*isnot.

(i) Z andH, haveidentica sizes.

(iif) Thelowest oxidation state of manganeseisbasic whilethe highestisacidic.

(iv) Mn (1) shows maximum paramagnetic character anongst thedivaent ionsof thefirst transtionseries. 5

OR
(@) Inthetitration of FeSO, withKMnQ, in the acidic medium, why isdil H,SO, usedinstead of dil HCI?
(b) Givereasons:.
(i) Among transition metals, the highest oxidation stateisexhibited in oxoaninsof ametd.
(i) Ce* isused asan oxidizing agent in volumetric analysis.
(iii) Trandtion meta sform anumber of interstitial compounds.
(iv) Zn* sdtsarewhitewhile Cu** sdtsareblue.

AnunknownAldehyde‘ A’ onreactingwith alkali givesa [3 -hydroxy —aldehyde, which losseswater to form an
unsaturated aldehyde, 2- butena. Another aldehyde‘ B’ undergoes disproportionation reaction in the presence of
conc. alkali toform products C and D. Cisanarylal cohol withtheformulaC_ H,O.

(i) Identify A and B.

(i1) Writethe sequence of reactionsinvolved.

(iii) Namethe product, when ‘B’ reactswith Zinc amalgum and hydrochloric acid. 5

OR

A compound ‘X’ (C,H,0O) onoxidationgives'Y’ (C,H,0,). ‘X’ undergoes haloformreaction. Ontreatment with
HCN ‘X’ formsaproduct ‘ Z' which on hydrolysisgives 2- hydroxy propanoic acid.

() Writedown structuresof *X” and ‘Y’

(i1) Namethe product when * X’ reactswith dil NaOH.

(iii) Writedown the equationsfor thereactionsinvol ved.
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CLASS - Xl
Q. No. ValuePoints
1. Frenke defect
2. Zeroorderreaction
3. 2-Methylcyclopent -3- enecarboxylic acid
4. 1Moleor 6.02 x10%
5 One
6. (3@ ¢l
(b) ._|:| ol
)
7. [FelH,0 O
8.
S
9 P = 3 I cm 2 a=146% x10710 1
’ a N,:l
~146.9x 101" em
3
M = Fa"HM,
=
 1932(146.9210 17y 26.022107
a 2
=193x317x301=183.5¢
r:E a=£><1.469><1[3_E i

MARKING SCHEME
CHEMISTRY SAMPLE PAPER - |11

Exceptfor By, noother vitamin of group B can be stored inthebody andisreadily excretedin urine.

4 4
r=0a34x=10 -8 o7l
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Q. No. ValuePoints Marks

10. (&) Aisastrong€electrolyte Yo
B isawesk electrolyte Yo
(b) Molar conductivity of astrong electrolyteincreaseswith dilution asionic mobility increases. Yo

Inawesak el ectrolytemolar conductivity increases steeply with dilution asdegree of dissociation
increases. Yo

11. (&) According totheequation

AG=AH-TAE
for aprocessto be spentoneous A3 should be negative. Eventhough A% isnegativehere, A isnegative
becausereactionishighly exothermici.e. 4 H isnegative. 1
(b) Onincreasi ng temperature desorption occursin physical adsorption. Yo
Chemical adsorptionincreasesfirst and then decreaseswith increaseintemprature. Y%
12. Test tube (A) hasnegative charge. Yo
(i) Test tube (B) positive charge onthe colloidal particles. Yo
(ii) Intest, tube (A) 1@ isadsorbed onAgl. [orAgl/ | isformed] Yo
Intest tube (B) £g® isadsorbedonAgl.[ or Agl/Ag*isformed] Yo
13. (8 4 1
(b) unlike P, N hasno vacant d-orbitalsinitsvaenceshell. Yo
Bi prefers+3 oxidation statedueto inert pair effect. Yo
OR
(@AisNO, gas Yo
Bis N,O, gas Yo
MO, +H, 50, —»MHSO, + HH O,
Cu +4HNO5 — CullO, ]2 +2H, O+ 2N 0, Ya
2NO = N,O, Ya
Brown gas Colourless gas

14. Phenol isastronger acid, Methyl group dueto +l effect concentratesthe negative charge onthe oxygen, thus

destabilizing theintermidiate phenoxideionincresol. 1
15. (a) By reactingit with NaOH and Br.,. Yo
(b) Hoffmann bromamide degradation reaction. Yo
(© 1 Yo

CH 5 — CH ~CH 4 NH 4
2-Chloropropanamine Yo
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Q. No. ValuePoints

16. (a) Chlorinewater loosesitsyelow colour on standing dueto theformation of HCl and HCIO.

17.

18.

19.

20.

Cl,+H,0= HCl+ HCIO

(b) Cly +2MacH—MNaCl+ MaClO+H,O

(cold &
dilute)

(a) By reacting with NaNO, and HCI or HNO, at temperature 0-5°C.
Anilinewill formdiazonium sat
CH,NH, will form methanol and bubblesof N, gaswill come out of the solution.

(b) By using Hinsberg'sreagent. C.H_SO,Cl
(CH,),N will not react.
(CH,),NH will form aproduct insolubleinalkali.
_ H
0O ciL=-ci=o n s EZII,‘I.",IL—I{L}—II

riﬂ-J;_H =

(i) i, —cn.—€x G-I S0 > O = CH = O =L = CHL TGO
AN . f

It .
(i) CH, - CH. 70 ~CH,~ CH,— CH.CH, -0~ CH,~ CH, - H'

H

(a) According to Faraday’sfirst law, chargerequired to deposit 1.50 g

96500
108

Ag x1.50 = 1331 .70 Coulombs

133170
1.50

Time talen = 887 153zec

(b) Inert electrodes
Anode ZHO(D) — O4(g) +4H (aq) + de”

Cathode Az (ag)+e — Agls)

(c) Agelectrodes
Anode ; Agls) — Artlag) +e
Cathode ; Agtlag)+e” — Ag(s)
k
(@) =lope = 7303

(b) Asdlope=2x10*S?
. k=2303x2+10*S?
k =4.606 x 10* S*
(170)
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Q. No. ValuePoints Marks
(o) Forafirst order reaction

2303, [R]
p= 20 P 0
R [E] 7
E
At tlﬂ,[R]_%
_ 2303, [R],
2= % [R],
2
2303
= log 2
K 2
0693 L
YK
21. (@) (i) Mond Process Ve
(if) Van Arkel Method Yo
(b) 4 A gy + BN (agy +2H0 (yqy+ Oz — 4|40 (CH; [ qagy +4 OH (agy 7
4 [ﬁ..ll':CN ]2 ]_I:ﬂq} +Z-ﬂ|:5:| — 24":"..11{5:' + [Zﬂ':CN ]4 ]2_{;3,;1} )

Inthefirst reaction Au chargesinto Au* i.e. itsoxidation takesplace. Inthe second case

At an®
i.e. reduction takes place. 1
22. 63eF, +12H,0 — 43e + 23e05 + 24HF + 30, 1
XeF; +3H,0— XeO5 + 6HE 1
Hydrolysisof XeF, isaRedox reaction. Here Xe* ischanging into Xeand X €. 1

et e + 35

23. (@In [Ti {HEDJfj ]3+ion Tiisin3* oxidation state. Thereisonly 1 electroninthed-orbital anditsconfigurationis

(5 gl eg” . 1
(b) dueto d-d trangition, configuration becomes tz; egl . 1
() On hesating [Ti Ha0k ]3 *ion becomescolourlessasthereisnoligand (H,O) leftin heating. 1

Intheabsenceof ligand, crystal field splitting does not occur.
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Q. No.

ValuePoaints Marks

24. (@) 1-chloro pentane

Surface areaand hence Van der Waal’ sforces of attraction decreases on branching. 1

(b) Inthisreaction acarbanion intermediateisformed.

25. (a

(b)

©

26. (3
()

27.

Thisisstabilized by Resonance as shown below in p-nitrochl oro benzene. Yo

|

| _

BRI s | 6
—_ >

| RIcp |
N = |
¢t o F G A Cl  OH 1
5 N/
| E— Y
N . N = Ny =
({’E’\\d - L (’j.'?D\“{ Y (}441:-\\(]'-’
The-I effect of nitro group further statrilizestheintermediate.
Hence p- nitrochl orobenzenereactsfaster than chloro benzene. Yo
Thisindicatesthat the aldehyde group in glucoseisnot free. 1
ClLal
H H
H 1
OH 1T
7T T
H (3]
o — D —{+)— Glucopyran ose
‘D’ givestheconfigurationi.e. the—OH gp at carbon 5isontheright hand side.
(+) indicatesthat theisomer isdextro rotatory.
Benzoyl peroxideisinitiator.
Itformsafreeradical. 1
LDPE:- Low Density  Polyethylene Ya
L DPE isobtained by the polymerisation of ethene under high pressure of 1000 to 2000 Atm at 350K to 570
K temperaturein the presence of aninitiator. Yo
HDPE High Density  Polyethylene Ya
It isobtained when polymerisation isdonein the presence of Ziegler NattaCatalyst at 333K t0 343K under
6- 7Atm pressure. Yo

Anionic detergents: Theseare sodium salts of sulphonated long chain acoholsor hydrocarbons.
(172



Q. No.

28.

ValuePoints Marks
Eg: Sodium Sat of akyl benzene sulphonates. 1
Cationic detergents: These are quarternary ammonium saltsof amineswith acetates, chloridesor bromidesas
anions.

(CH3)(CHz )5 l‘l‘T— CHsz | Br

CH,

Non-ionic detergents: They do not containany ioninthem.

eg . Edter of stearic acid and polyethyleneglycol 1
OR
Antihistaminesaredrugsthat interferewith the natural action of histamines.
€g: (1) Bromopheniramine 1
(2) Terfenadine 1
They interferewith thenatural action of histamine by competing with histamine binding sites of receptor where
histamineexertsitseffect. 1
AP
@) P_':' =1Xp
1
1=—
2
Xp = np  _ 617122
500
BATOR g1/120+—
78
05 035 1
C05+641 691
AP 150
66.6 2 691
ij:5[21:»{66.6:2.41 v,
691x 2
P-P=241
P=66.6-2.40
=64.20 torr Yo

(b) Intheabsenceof dimerisation
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Q. No.
©
28. (a)
(b)

ValuePoints
=1
2y
PD
AP = E;sz66.6 =4 82
691
P=666—-482=6178torr
From Raoult’slaw P, =x PP
x, =molefractionof liquid 1 P, =X, P°,

x,=molefractionof liquid 2

y, =Molefraction of component -1 invapour phase.

y, = Molefraction of component - 2in vapour phase.
I N 5|

' P B R

¥

B B
Fiota H +F:

¥a

xpe _ xR
1 X1|:'1D + XEF'ED X1|:'1D + (1 — X1 :F'ED

P
V., =
2 XIPID +X2PED

OR
1 M hashigher concentrationthan 1m.
1 msolution=1molein 1000 g solvent
or
1 molein 1000 cm? of solventif d=1g/cm?
But 1 M solution=1 molein 1000 cm3of solutioni.e. solventislesshere,

ATp = 0—(—0.24) = + 0.24°C

_ 1UUUKf WE

2 .ﬁTle

10001 .BEx.5 1
C 024x100
=38.75gmol *

Theoretical mol massof KCl

=39+355=745gmol *
calculated meol mass B 745

= Theoretica l mol mass  38.75

=1%2
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Q. No.

29.

30.

31

ValuePoints Marks
KCl — K* +Cl
Initial moles 1 mole o] o]
After dissociation 1- %) ¥,

Tota no. of molesafter dissociation

=l-agt+taotao=1+qg

1+
1

1=

m=1—1=192-1=092 Y2
Percentage dissociation = 92% Yo
(@) CuF, Yo
In CuF,, Cu** (3 d°) hasan unpaired el ectron. Yo
(b) (i) Oxidation state of Crin CrO,*is6+. Thisisits maximum oxidation stateandit canonly gain
electrons. Yo
Oxidation state of Mnin MnO,* is 6+. Mn can further loose electron to become 7+ which isiits highest
oxidation sate. Yo
(ii) Thisisdueto lanthanoid contraction. 1
(ii1) Initshighest oxidation state manganese can only accpet dectronsand soisacidicin behaviour. Smilarly inits
lowest oxidation state, it can donate el ectronsand henceisbasic. 1
(iv) Mn (11) has maximum number of unpaired electronsi.e. 3d°. 1
OR
(@ Dil H,S0,isanoxidising agent and oxidizesFeSO, to Fe, (SO,)..
Dil HCl isareducing agent and liberates chlorine on reacting with KMnO, sol ution. 1
Thus, part of the oxygen produced from KMnO, is used up by HCI.
(b) (i) Inthese oxoanionsthe oxygen atomsaredirectly bonded to thetransition metal.
Since oxygenishighly e ectronegative, the oxoanionsbring out the highest oxidation state of themetal. 1
(i) Ce** hasthetendency to attain +3 oxidation state and so it isused asan oxidizing agent in volumetric
andyss. 1
(iii) Thisisdueto the presence of voids of appropriate sizesintheir crystal lattices. 1
(iv) Zr**ionhasdl itsorbitascompletdly filled whereasin Cu?* ion thereisone hdf-filled 3d-orbitd. It therefore
hasatendency to form coloured saltswhere as Zn** hasno such tendency. 1
() AisCH,CHOor ethanal Yo
B isC,;H.,CHO or benzaldehyde. Ya
(31
(i) | 2
2 H, CHEY Nu{}H} {'H.—¢'H-CH, CHOD
-
[A] J/— 11,6
(CH.—CH-CH-{HO
2 Butenal
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Q. No. ValuePoints Marks

(fHO ?HZDH (IJDD_
22 Datati, € 3 - €D
[B] [C] (D] 1
(iii)y Toluene 1
OR
() XisCH,CHO Y is CH,COOH 1
(i) 3-Hydroxybutand. 1
(i) cEI, <28 cgemo—L8 o, coon
[Haloformtest] [X] [Y]
lHCl\_
I
CH, CH OH JLOIL oy cH oW
|
COOH N
1] )
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