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e Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate. -

o Please check that this question paper contains 30 questions.

¢ Please write down the Serial Number of the question before attempting it.

¢ 15 minutes time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will only read the
question paper and will not write any answer on the answer-book during this period.

WA faa= @t

CHEMISTRY (Theory)

Freffer g : 3 592y [HhETT 3 : 70
Time allowed : 3 hours | [ Maximum Marks : 70
amr

(i) ®geT afar €1

(i) F¥I-9Ear] B8 7% T eTg-FIT W& | g T F w1 HwE

(iii) F¥T-Gem9 @18 7% oTg-3o0q JvT & | gedlap v & forg 2 S E

(iv) F¥T-TEar19 @27 7% 5 Tq-Ie0F JT & | 7w FT S w3 s e

(v) #vI-9ear28 @30 -y e & | 5 T S RTTS S d

(vi) STFVIHATTIT AT 26T FT HAIT B | Fopeiek] & IYFIT Y SrHlT @ 1
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General Instructions :
(i)  All questions are compulsory.
(i)  Question numbers 1 to 8 are very short-answer questions and carry 1 mark each.
(iii) Question numbers 9 to 18 are short-answer questions and carry 2 marks each.

(iv) Question numbers 19 to 27 are also short-answer questions and carry 3 marks

each.
(v)  Question numbers 28 to 30 are long-answer questions and carry § marks each.

(vi) Use Log Tables, if necessary. Use of calculators is not allowed.

1. ‘ST Hger 3 O d ST YW & THYE! 1 UH-UF IEe0] A | 1

Give one example each of “oil in water’ and ‘water in oil’ emulsion.

2. Trefem <0 e F IR % SUEF € FR B MG & 0 B F SuEEE W S v ey e 1

Which reducing agent is employed to get copper from the leached low grade copper
ore ?

3. P ast | @ w9 @ e @t @ € s =t 2 . 1
[Co(NH,)]* 31 [Coen),**
Which of the following is more stable complex and why ?
[Co(NH,)¢]** and [Co(en),]** |

4. 3@ A ® [UPAC 7 fafas - ' 1
CH, - (‘ZH ~ CH, - COOH

OH
Write the IUPAC name of the compound.
CH,; - (13H - CH, - COOH

OH
5. T TSR (SH-3TEEiea) § @ A et e & 0 1
o-rEgftEAre 3k p-Areifteten
Which of the following isomers is more volatile :
o-nitrophenol or p-nitrophenol ?

6. WHWRER (AEaRE) femr mren €9 1
What are isotonic solutions ? '
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10.

56/1/1 3

et et ) e F et e 3 & s R
C¢H NH,, (C,H),NH R C,H,NH,

Arrange the following compounds in increasing order of solubility in water :
CHsNH,, (C,H,),NH, C,H,NH,

wHE H AN A P WA | e a2

Which of the two components of starch is water soluble ?

112 g em™3 T 3R 4 x 1078 cm fFAR 1 S 1w Ta fo.c. S S9@TE | 39 A

T QAT SEHHM TR B |
(N, =6.022 x 10> @t )

An element with density 11.2 g cm™ forms a f.c.c. lattice with edge length of 4 x 1078 cm.
Calculate the atomic mass of the element.

(Given : N, = 6.022 x 10 mol ™)

gt e 7 e (feyet R B e ¢ oM @@ T W & SR o
A* B~ A* B~ At
B~ O B- A* B~
A* B~ A* O At
B~ A* B~ A* B-
() <O TFEd TR BN 9T A oo (Araaiid) a1 e st € ?
(i) THT F HR A F T W FF TR a9 Ted § 2
(iil) T vR ¥ amafe e S R § 2
Examine the given defective crystal
A* B~ At B~ At
B~ 0 B~ A* B-
A* B~ A" O A*
B~ A* B~ At B-
Answer the following questions :
(i) What type of stoichiometric defect is shown by the crystal ?

(i) How is the density of the crystal affected by this defect ?
(iii) What type of ionic substances show such defect ?
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11.

12
13.

14.

15.

16.

56/1/1

uieier FIA 6 @ 558 = 256 g Hier! & dfier ® e wen @ 75 g St &
Eel ST T 3 fewiss o 0.48 K %t %+t & s | (K, = 5.12 K kg #tet), 2

Calculate the mass of compound (molar mass = 256 g mol™!) to be dissolved in 75 g of
benzene to lower its freezing point by 0.48 K (K;=5.12 K kg mol).

T 3MEy] oo ) g 3R et #iE Ue fagivar ford | 2

Define an ideal solution and write one of its characteristics.

Ffufshan & %9 (order) 3N gH! AUEET (molecularity) & Hi$ 3 =R feafad | 2

Write two differences between ‘order of reaction’ and ‘molecularity of reaction’.

el & i w5t e faftrdt & amarom fraw fafed 2
() 9 (Eve) aRene fafy

(i) PSR fafy

Outline the principles behind the refining of metals by the following methods :

(i) Zone refining method

(i) Chromatographic method

T T TN I 2
(i) CaP,+H,0->
(i) Cu+H,S0,@®) —
STeraT .
e it TEl =t 3% 91 fore o erER safed i
(i) HF, HCI, HBr 3R HI - Sgel §¢ 37ey foaiem tedt ier
(i) H,0, H,S, H,Se 3 H,Te @il g3 &= Foreiwar 31 aR
Complete the following chemical equations :
() CapP,+H,0- /
(i) Cu+H,SO/(conc.) -
OR
Arrange the following in the order of property indicated against each set :

(i) HF, HCI, HBr, HI - increasing bond dissociation enthalpy.
(i) H,O0, H,S, H,Se, H,Te — increasing acidic character.

FHT [Cr(NH,),CL1* % [UPAC T ford | 7 6@ Wb %t Wraraat (isomerism) famn

T? 2
Write the IUPAC name of the complex [Cr(NH,),Cl,]*. What type of isomerism does

it exhibit ? '
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17, @)

(ii)

®

(ii)

o=t g @ @ W dieer SoTss R € 3R St Al Sy 231&4%2:1%%? 2
/\/\r V\
(a) |
fr=t Rt & S laﬂrs N2 ® W @ | b g 2
(a) fo=9 #1 SEFe (inversion)
(b) faHiToT (Racemisation)

Which alkyl halide from the following pair is chiral and undergoes faster Sy2
reaction ?

AN

(a) (b)

Out of Sy 1 and Sy2, which reaction occurs with

(a) Inversion of configuration
(b) Racemisation

18. /= 9 @ v sifufiear o ww AR S @ S fared
SOCI
(i) @—CH2 - CH=CH,+HBr TR,
Draw the structure of major monohalo product in each of the following reactions :
. SOC/
.. Peroxid
@) )—CHa-CH=CH, +HBr 222
19. (a) weicfay sfeive gwandt & o S uemt W A & sifmieor & ford et
fag |1
(b) TrafEfTs et =i ue foretoe ferg |
(c) VEHHOTT WERT F HUN & YR W TN (associated) ﬁm 3R SEE HIATS
1 TH-TF I S | 3
(@) In reference to Freundlich adsorption isotherm write the expression for
adsorption of gases on solids in the form of an equation.
(b) Write an important characteristic of lyophilic sols.
(c) Based on type of particles of dispersed phase, give one example each of
associated colloid and multimolecular colloid.
S6/1/1 5 [P.T.O.
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20. (a) T srupsti @t SREeR Ed BT
@) XeOF,
Gi) H,SO,
(b) AT FIERRY 3R AT FEBRY & TS 95 H UK HiE |

(a) Draw the structures of the following molecules :
(i) XeOF,

(i) H,S0,
(b) Write the structural difference between white phosphorus and red phosphorus.

21, = % wwwr fafed
(i) PCl, %t 308 PCl 3T Rewaier! (covalent) ¥ |
(i) HCI¥ sfifsran 87 W e § FeCl, 5 &, FeCl, 7t |
(i) ST 3T] | T O-O ste wwTedl THH & Tl § |
Account for the following :
(i)  PCly is more covalent than PCL,.

(i) Iron on reaction with HC/ forms FeCl, and not FeCl,.

(iii) The two O-O bond lengths in the ozone molecule are equal.

22, Fer emmas sren § SO,Cl, % WaH %1 % it fameT
SO,CLy(g) —> SO,(g) + CLy(g)

H e SRS T g
TaRT WAYs~] | A /AT
1 0 0.4
2 100 0.7
AT R IR Hiv |

(log 4 = 0.6021, log 2 =0.3010)

The following data were obtained during the ﬁrst order thermal decomposition of
SO,Cl, at a constant volume :

SO,Cl,(g) — SO,(g) + Cl,(g)
Experiment | Time/s~! | Total pressure/atm
1 0 0.4
2 100 0.7
Calculate the rate constant.

(Given : log 4 = 0.6021, log 2 = 0.3010)
56/1/1 6
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23.

24,

25.

56/1/1 : 7 [P.T.O.

() iy o F o g M 9 FERU (I STupe) & 5t SIRReT i |

(i) gferret A € 2 U SaRRr iR |

(iii) CRARA (aspartame) 1 IUAT FT Faret BUS WM SR Wi Tt 7 WiHa ¥ 2
(1) Give two examples of macromolecules that are chosen as drug targets.
(i) 'What are antiseptics ? Give an example.

(iii) Why is use of aspartame limited to cold foods and soft drinks ?

() Tu faetas w5 & U & 39T (night-blindness) & STl & 2

(i) S AR F AH TARY N HIT RNA & freriene d faemr ¥ |

(iii) HI ¥ &AFfHar 5R 7ot n-3a9 3 € | 98 B ol 9 Sl & W J W
e & 7

(1) Deficiency of which vitamin causes night-blindness ?

(ii) Name the base that is found in nucleotide of RNA only.

"(iii)) Glucose on reaction with HI gives n-hexane. What does it suggest about the

structure of glucose ?

s & Il WA A TH F SR, T T & o6 1 3 g e fF ag |t
FrATERO HR FUAT T& R whies & Il & qomg § gied S8 1 59 GEA ) ks mEt
TR & R IR T el $ T e O 62 ek s ot S awt, o
THRRT 3R feudAee @i & s & A% & | W on A wo e e w aE @t
T T & o’ g wifes & 9 @ @ AE S

SUE WUIE H T F It & SRS
() O T T e 9A T 2
(i)  Srafme sger (Gt o e & 2 T T ST § |
(iii) 3T dichel Y99T (condensation) ¥ 3T9ET el (addition) iefE ?

After the ban on plastic bags, students of one school decided to make the people aware
of the harmful effects of plastic bags on environment and Yamuna River. To make the
awareness more impactful, they organized rally by joining hands with other schools
and distributed paper bags to vegetable vendors, shopkeepers and departmental stores.
All students pledged not to use polythene bags in future to save Yamuna River.

After reading the above passage, answer the following questions :
(i) What values are shown by the students ?
(ii) 'What are biodegradable polymers ? Give one example.

(iii) Is polythene a condensation or an addition polymer ?
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26. (a) T afufsren =t wrdfafy fod -

CH,CH,0H —2BL; CH,CH,Br + H,0

(b) T Al & fed wetetor fad |

(a) Write the mechanism of the following reaction :

CH,CH,0H —2L; CH,CH,Br + H,0

(b) Write the equation involved in Reimer-Tiemann reaction.

27. T sffmmstt % A, B 3R C =t Waad sqd

KCN LiAIH, HNO,
A 4 273 K 7 C

Br,+KOH  CHCL+NaOH

(i) CH,Br

NH,
(i) CH,COOH-—>> A

_qgar
= ofters S fet st 2
(i)  REII e A,
(i) e o w1 AU
(iii) R =1 N-fFerdTRs | |
(g TEEEE R g 1)
Give the structures of A, B and C in the following reactions :
@) o KN, HAM g I;};;Oé Ne

Br,tKOH =~ CHCL+NaOH .

o NH,
(i) CH,COOH A > A

OR
How will you convert the following :
(i) Nitrobenzene into aniline
(ii) Ethanoic acid into methanamine
(i1i) Aniline into N-phenylethanamide
(Write the chemical equations involved.)

56 8
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28. (a) Frt o&l = aftemd ford 2,3
(i) HifiF HieR YaeTear (Limiting molar conductivity)
(ii) ¥uF Qe (Fuel cell)

(b) TH TAEH I ° 0.1 et L &1 KCI =1 faea™ s ¥ | 9ee wiery 100 Q ¥ 1 3l
Tt Fer § 0.02 Hier L1 @sor @1 KCI SR 8 W ufeRiyg 520 Q #ten ¥ &t 0.02 wie
L-1% KCI % faoram i damerear i Mier derermar uiewied sioe | 0.1 #er L
KCI foera= ot "@emerper 1.29 x 102 Qe @l & 1
— ,

(a) R T A TERA (electrolysis) T ygen A fAd | T Hiet Cu?* et ® Cu
T rqufed FA & 12 ferem IR et B STereeeaT @ 9

(b) 298 K W 11 9T &1 emf aReHieT Hifva
Mg(s) | Mg2*(0.1 M) || Cu?* (0.01) | Cu(s)
[ & Egyyy = +2.71 V, 1 F = 96500 C mol™!]
(a) Deﬁne the following terms :
(1) Limiting molar conductivity
(ii) Fuel cell

(b) Resistance of a conductivity cell filled with 0.1 mol L' KCI solution is 100 Q.
If the resistance of the same cell when filled with 0.02 mol L~! KCI solution is
520 Q, calculate the conductivity and molar conductivity of 0.02 mol L-! KCI
solution. The conductivity of 0.1 mol L-! KCI solution is-1.29 x 102 Q! cm™..

OR

(a) State Faraday’s first law of electrolysis. How much charge in terms of Faraday is
required for the reduction of 1 mol of Cu?* to Cu.

(b) Calculate emf of the following cell at 298 K 3
Mg(s) | Mg2*(0.1 M) || Cu?* (0.01) | Cu(s)
[Given E’_, =+2.71 V, 1 F = 96500 C mol™!]

cell

29. (a) M9 A T & | 2,3
| (i) MnO,d K,MnO,?
(i) Na,CrO, ¥ Na,Cr,0,?
(b) SR fad
(i) Fe?* % g & Mn2* +3 3o &t iieiigpa 2 | s wrt ¥ |
(i) 3d 3 % GehHoT YRS d Zn ¥ 2 Qe S et TerE B ¥ |
(iil) VRS T T WE A A e K| w1 § |
T
56/1/1 9 [P.T.0.
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30.

56/1/1

@i)
(ii)
(ii)
(iv)
(v)

(a)

()

1)

(ii)
(iii)
(iv)

(v)

(b)

3d T & 3 a7 A AW o S i it SEend T waT ¥ | 98 U
w4tz & 2

3d =T T I W1 GHA U] E(M2+/M) H1 S 119 T € 37 i ?

Cr3* 3 Mn?* ® § S 21fues vt siieRiieReS & 3fiv =i 2

AATEE 1 & IF T B AW o1 I +2 ARy raen an & T ufag €
T FHIET F QA FS

MnO, + 8H* + 5¢"—
How do you prepare :
(i) K,MnO, from MnO, ?

(i) Na,Cr,0, from Na,Cr0, ?

Account for the following :
(i) Mn?* is more stable than FeZ* towards oxidation to +3 state.

(ii) The enthalpy of atomization is lowest for Zn in 3d series of the transition
elements.

(iii)) Actinoid elements show wide range of oxidation states.
OR

Name the element of 3d transition series which shows maximum number of
oxidation states. Why does it show so ?

Which transition metal of 3d series has positive E°(M2*/M) value and why ?
Out of Cr** and Mn3*, which is a stronger oxidizing agent and why ?

Name a member of the lanthanoid series which is well known to exhibit +2
oxidation state.

Complete the following equation :

MnO, + 8H* + S5e-—>

 atfsrmat & e ford

. v +
€)) <:/\:0 +H,N - OH .__I_L_.;

(i) 2 C¢H,CHO + ¥/ - NaOH —>

- (iid) CH3COOH£&/—?—>

Attt & e 7l o A % ol wRer Tt adero o
() a=wEEES AT awsies o
(i) WU 3T WA

10
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(@)

(b)

(a)

(b)

(a)

(b)

T HRl o

(i) HCN % 3 aitifear § CH,COCH, ¥ CH,CHO 3ifas framefier & |

(i) TFATET B TAAT § HIRTRITTR 3T e HaeT I AT |

fr ey arfifsranatt % fod Tt wetteor ford

(i) ier-frwT sEE

(i) eI Ho

(iii) HFERT srfufse 2,3

Write the products of the following reactions :

: +
® D::o +HN- OH ——>

(i) 2 C¢H,CHO + conc. NaOH —

(iii) CH,COOH ——%
Give simple chemical tests to distinguish between the following pairs of
compounds :
(i) Benzaldehyde and Benzoic acid
(ii) Propanal and Propanone
OR
Account for the following :
(i) CH;CHO is more reactive than CH;COCHj, towards reaction with HCN.

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

Write the chemical equations to illustrate the following name reactions :
(i) Wolff-Kishner reduction

(i) Aldol condensation

(iii) Cannizzaro reaction
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