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General Instructions :
(i)  All questions are compulsory.
(ii) Q. no. 1 to 5 are very short answer questions and carry 1 mark each.
(iii) Q. no. 6 to 10 are short answer questions and carry 2 marks each.
(iv) Q. no. 11 to 22 are also short answer questions and carry 3 marks each.
(v) Q. no.23is avalue based question and carry 4 marks.
(vi) Q. no. 24 to 26 are long answer questions and carry 5 marks each.

(vii) Use log tables if necessary, use of calculators is not allowed.

I T W H & S2 SAMERaT e qorar 9 UM SR i 2 1

CH;
|

CH3 - CH, — Braan CH3 —? - CH3
Br

Which would undergo Sy2 reaction faster in the following pair and why ?

CH;
|

CH3 - CH2 —Brand CH3 - ? - CH3
Br

2. BaCl, 3R KCI % ¥ % FOTHE =S alct SIS Wit H @had A THERTe e &
FHAT ? HROT T | 1

Out of BaCl, and KCI, which one is more effective in causing coagulation of a

negatively charged colloidal Sol ? Give reason.

3. 39 AT G e EH Y T cep Sord ST € 3R X Sqehers R @ 1/33t
T ERAT & 2 1

What is the formula of a compound in which the element Y forms ccp lattice and
atoms of X occupy 1/3™ of tetrahedral voids ?

56/1/2/D 2
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4. H,PO, I &Rl T ¢ ? 1

What is the basicity of H;PO, ?

5. T3 T =@t o g W e AW fatEy 1

N02©:OH
NO,

Write the [UPAC name of the given compound :

N02©:OH
NO,

6. =1 rlskaneti W UgeRd STeRRERT o ATH T 2
Name the reagents used in the following reactions :

?
() CH,-CO-CH,——> CH, - CH - CH,
|
OH

?
(i) C4Hs— CH, - CH;—— CHs - COOK*

7. U3 W 9 geenes faae 9 91 91 € 2 U See0T ST | TR g & ol
A HF T g2 2

What is meant by positive deviations from Raoult’s law ? Give an example. What is

the sign of A . H for positive deviation ?
I9ar/OR

7. RO S AR HIT | 8o T ¥ AT faae § e Thie [6E TR 6
2T & 7 U 3T JIFT | 2

Define azeotropes. What type of azeotrope is formed by positive deviation from
Raoult’s law ? Give an example.

56/1/2/D 3 [P.T.O.
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8. (a)

(b)

(a)

(b)

faeeR FARTEe & STt foeram & forpa etagen # Feite W e aifufsrand g & -
Ag*(aq) + e —— Ag(s) E°=+0.80 V
H*(aq) + e‘—)%Hz(g) E°=0.00 V
STk TS 3T09AS SaeS fovd (E°) o M & TR W i W e eifshar =l
TUTEAT € 31 /T 2
I HIGR =TTl sl IR ity | foR]d STT9ed Sl ATetshdl WZUT & Hel o qTY
T HH & Al & ?

Following reactions occur at cathode during the electrolysis of aqueous silver
chloride solution :

Ag*(aq) + e —— Ag(s) E°=+0.80 V
1
H*(aq) + e —— §H2(g) E°=0.00 V

On the basis of their standard reduction electrode potential (E°) values, which
reaction is feasible at the cathode and why ?

Define limiting molar conductivity. Why conductivity of an electrolyte solution
decreases with the decrease in concentration ?

9.  WHHUT dcdl T & 2 HehHUT dcell okl &1 foraiarad sl fafaw |

What are the transition elements ? Write two characteristics of the transition elements.

10. (i)
(ii)
@
(ii)
56/1/2/D
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e [Cr(NH;),Cl(en)]CI (en = ethylenediamine) 1 EIHTH. TH
liglicell

=1 e %1 g fofau

URTUHTEATEZIEE -0 -hiaree (I11).

Write down the [IUPAC name of the following complex :
[Cr(NH;),Cl,(en)]CI (en = ethylenediamine)

Write the formula for the following complex :

Pentaamminenitrito-o-Cobalt (I1I).



11. (i) s [PU(NH,),Cl,] % SHdE FHedd i SRiEd Hisg |
(i) ez wive FaaT<l & SMER WAl A < P & @ d* 1 o famam fafa |
(iii) R [Ni(CO),] 3T FHOT 3T T=HE WP Ay | (TH. Ni = 28) 3

()  Draw the geometrical isomers of complex [Pt(NH;),Cl,].

(i)  On the basis of crystal field theory, write the electronic configuration for d* ion
if A <P.
(6]

(iii) Write the hybridization and magnetic behaviour of the complex [Ni(CO),,].
(At.no. of Ni = 28)

12. 991 91 & 25 °C W emf IR HINT :
Fe | Fe?*(0.001 M) Il H(0.01 M) | H,(g) (1 bar) | Pt(s)
E°(Fe** | Fe) =-0.44 V. E°(H*IH,) =0.00 V 3
Calculate emf of the following cell at 25 °C :
Fe | Fe?*(0.001 M) Il H(0.01 M) | H,(g) (1 bar) | Pt(s)
E°(Fe?* | Fe) =-0.44 V. E°(H*|H,) =0.00 V

13. 1 STaaissAT o fotd HRUT ST
() TURME % 915 THET T & ST § |
(i) & ORI QieT T 3TUeT Saeial GieT 3T T el & |
(iii) ST B ThH FRT STHIAT ST ST & a6 CO ol 5T [T 3G9 Bl € | 3

Give reasons for the following observations :

(1)  Leather gets hardened after tanning.
(1)) Lyophilic sol is more stable than lyophobic sol.
(i11) It is necessary to remove CO when ammonia is prepared by Haber’s process.

14. T SgeTohl & UheTohl o ATH F IAh! T foAf@u
(i) AFAH-6, 6
(i) PHBV
(ili) e 3
Write the names and structures of the monomers of the following polymers :
(1) Nylon-6, 6
(i) PHBV

(ii1)) Neoprene

56/1/2/D 5 [P.T.O.
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15. T9=1 Affspansti & SRt bt UfeRt ShiteTT

(i1) KOH/Glycol, A

?

CH,4

(i) CgHs—CO-CH, M oy

NaOH
(i) CH, COONa 20 A/ €0, 3

Predict the products of the following reactions :
(i) KOH/Glycol, A

?
CH,4

(i) CgHs—CO-CH, M sy

NaOH
(i) CH, COONa 20 A/ €0,

16. FF TIRROT 39 HH HII 2
() Wi i g 5
(i)  TTOH-2-31ieT T 2-AiIeTioT-2- 37t |
(ili) UM b BT § 3
How do you convert the following :
(i)  Phenol to anisole
(i) Propan-2-ol to 2-methylpropan-2-ol
(ii1) Aniline to phenol
FYaT/OR
16. (a) 7= atfufshar =t Topar-fafy =t feifaw

+

2CH,CH,0H —— CH,CH, - O — CH,CH,
(b) AfcAtaiers e & TR H ey GHIH0T & fafan | 3

(a)  Write the mechanism of the following reaction :

H+

2CH,CH,0H —— CH,CH, - O — CH,CH,

(b)  Write the equation involved in the acetylation of Salicylic acid.
56/1/2/D 6
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17. () =89S SEIHES & : T, Ao, B, T ?
(i) WER AT 3R MAThR W § #41 3T € 2
(i) sreat & fopg faetfae 6t Ht % HROT gl § FEIAT &l St € 2 3

(1)  Which one of the following is a disaccharide : Starch, Maltose, Fructose,
Glucose ?
(1))  What is the difference between fibrous protein and globular protein ?

(i11)) Write the name of vitamin whose deficiency causes bone deformities in children.

18. =1 % o gifeT
(a) t-fect SIATES T 3TUeT n-qfeet FHIES T Foreieh ST el € |
(b) (e fa=mor yehemenE Mitehg € |

(c) TNIHERT D= STfsRaTsti & U ST i WsHadT ag St § 3T o/p TrSireH
WA 4 (-NO,) Suree el | 3

Give reasons :

(a) n-Butyl bromide has higher boiling point than t-butyl bromide.

(b) Racemic mixture is optically inactive.

(c) The presence of nitro group (-NO,) at o/p positions increases the reactivity of
haloarenes towards nucleophilic substitution reactions.

19. I= & 49 g § S=Tgeh 37T 1 3.9 g Fo W f&dieh § 1.62 K 1 3a-H7 & S € | I
BT PR Dl TR HITSTT ST foetar o TG Dl TFfoRT HirsTT (G071 faeted) 3

(e T S=fis TS I HIet S = 122 g mol!, 3= % Tt K= 4.9 K kg mol ™)

3.9 g of benzoic acid dissolved in 49 g of benzene shows a depression in freezing point
of 1.62 K. Calculate the van’t Hoff factor and predict the nature of solute (associated
or dissociated).

(Given : Molar mass of benzoic acid = 122 g mol"!, K, for benzene = 4.9 K kg mol™!)

20. (i) T % GREROT e i {aTY & Ui ST T 2idT & SHeRT Gehel ity |
(i) X % freeneor o fafershr w60 om yfeer gt & 2
(iii) AR WAE 1 fog ©9 e 6 HH € & 2 3

(1)  Indicate the principle behind the method used for the refining of zinc.

(1)  What is the role of silica in the extraction of copper ?
(1ii1) Which form of the iron is the purest form of commercial iron ?
56/1/2/D 7 [P.T.O.
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21. HeR §EE 27 g mol™! & T1Y U dcd HR =g 4.05 x 1078 cm a6l Th o IS
A A € | AR T 2.7 g emi > &, A e e el 1 WeT F=1 ¢ 2 3

An element with molar mass 27 g mol™! forms a cubic unit cell with edge length

4.05 x 1078 cm. If its density is 2.7 g cm™, what is the nature of the cubic unit cell ?

22. (a) 3T T B HE TS 2
() oS GFe S ST WS S s § |
(i)  FormUT GTgE T AT A € |
(b) = THRIOT I goT AT 3
2MnO, + 6H* + 5NO, —>
(a) How would you account for the following :
(1)  Actinoid contraction is greater than lanthanoid contraction.

(i1) Transition metals form coloured compounds.

(b) Complete the following equation :

2MnO, + 6H* + 5NO, —>

23. UH UGE Wl & WA S TF F U WEAR BT SESH BT AR W S Tl &b
TG T 3T Whell o UGUeT i ST 5 3R o et ol § Hydg aor
I S SAET o T % TR o W) faerR-fomst e | =i i R 6 wher |
e g0 T TG W Hide o ST SR s Uee S gu, o, g4 3 Suers]
FET ST | AT & Shell § WA HIe Tl o 98T aedi i 3Y =S i RN Haid
FE S | T: "I % UvEI o T U @R R0 U1 wEr R I@n w6 a=d %
W § 3UH GUR g ¥ |
IURRT i UG oh 1% - o 3T JIT
() o T 5T R goat (P W W ST) T ST T E 2
(i) U fo=mdl & ®q H 39 faua T 219 Hq Sk et 2
(ili) SN~ Re T & ? Ueh SITEVT ST |
(iv) TERH & YA FI 3¢ AT 1=1d 3T 9 | € Wit gien & 2 4

56/1/2/D 8
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Mr. Roy, the principal of one reputed school organized a seminar in which he invited
parents and principals to discuss the serious issue of diabetes and depression in
students. They all resolved this issue by strictly banning the junk food in schools and
to introduce healthy snacks and drinks like soup, lassi, milk etc. in school canteens.
They also decided to make compulsory half an hour physical activities for the students
in the morning assembly daily. After six months, Mr. Roy conducted the health survey
in most of the schools and discovered a tremendous improvement in the health of
students.

After reading the above passage, answer the following :

(1)  What are the values (at least two) displayed by Mr. Roy ?

(i) As a student, how can you spread awareness about this issue ?
(1i1) What are tranquilizers ? Give an example.

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

24. 3] Y C,H,ON 1 U WHeH AN ‘A’ el o T % STIHR T SAaishan S@er aar

T | g sfufsranati § A, B, C, D 3R E i G310 fafiEu 5
+ NaNO, + H H.CH,OH
0Ny A BT KOH (o) NaNOy +HCT  CHiCHOH |
273 K
CHCI, + NaOH KI
\ 4 \ 4
D E

An aromatic compound ‘A’ of molecular formula C;H,ON undergoes a series of

reactions as shown below. Write the structures of A, B, C, D and E in the following

reactions :
Br, + KOH NaNO, + HC/ CH-.CH,OH
(C,H,0N) A 22T KOH 0 gy gy, NANO2 yB——2— 27" ¢
273 K
CHCI, + NaOH KI
 / v
D E
IYaT/OR
56/1/2/D 9 [P.T.O.
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24. (a)

(b)

©

(a)

(b)

(©

ST WA e 31 ehRehT & AT STTohaT ST € e T ScaTal o TRETY felia
(i) Br,s
(i) HCI
(iii) (CH,C0),0 / pyridine
71 =l 3o AT % ded 6 | foifay
C,H,NH,, C,H,OH, (CH,);N
e it o g o v et % ford v A T S i
(CH,),NH 3R (CH,);N 5

Write the structures of main products when aniline reacts with the following

reagents :
()  Br, water
(i) HCI
(i) (CH;CO),0 / pyridine
Arrange the following in the increasing order of their boiling point :
C,HsNH,, C,H;OH, (CH;);N
Give a simple chemical test to distinguish between the following pair of
compounds :

(CH,),NH and (CH,),N

25. ST foer | Hidet Thee o STot-2Tuees o o e afRoms o g2 o

t/s

0 30 60

[CH;COOCH;]/mol L! 0.60 | 0.30 | 0.15

()

(i)

56/1/2/D

fegetre & 98 U 30 vem Hife stfufshar & SR & it STt 1 |igvT fer @t
T

FET 30 9 60 Tehvs o s STTSHAT bt 3G T IRehierd HhifsT |
(feam T ¥ log 2 = 0.3010, log 4 = 0.6021) 5

10
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For the hydrolysis of methyl acetate in aqueous solution, the following results were

obtained :

t/s

0 30 60

[CH;COOCH;]/mol L! 0.60 | 0.30 | 0.15

()

(i)

25. (a)

(b)

(a)

(b)

26. (a)

(b)

56/1/2/D

Show that it follows pseudo first order reaction, as the concentration of water

remains constant.
Calculate the average rate of reaction between the time interval 30 to 60 seconds.

(Given log 2 =0.3010, log 4 = 0.6021)

3ar/OR

Th AMFNA+B— > PF AT TR

X =k[A] [B]?

(i) 39 B 1 WIKUT I AT T ST ST fF SATSHAT <l 3T ha wifer gt 2

(i) Al A Sgd Taeh o |/ Hisg & at Stfsan it Fet Hife =g 2

Teh T HiTe SR 50% I &4 | 30 e ot & | 39 AT9fehar 1 90% ot 81 |
ST WS ST ST TN HioTg |

(log 2 = 0.3010) 5

For a reaction A + B—— P, the rate is given by

Rate = k[A] [B]?

(i)  How is the rate of reaction affected if the concentration of B is doubled ?
(i)  What is the overall order of reaction if A is present in large excess ?

A first order reaction takes 30 minutes for 50% completion. Calculate the time

required for 90% completion of this reaction.
(log 2 =0.3010)

1 % HROT S g T T
(i) HF 9 HI i 3R 37T @e Sl ¢ |
(ii) AT 2R Howe & fedier 31K saeHish & e 581 3R ¢ |

(il) ATEEIST U=TEETES T8l ST T

=7 Bl =T SRfEd ity :
(i) CIF,
(i) XeF, 5

11 [P.T.O.
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(a) Account for the following :
(i)  Acidic character increases from HF to HI.

(i1) There is large difference between the melting and boiling points of oxygen
and sulphur.

(1i1) Nitrogen does not form pentahalide.
(b) Draw the structures of the following :
(i) CIF,
(i) XeF,
Ar/OR
26. () HIEHRE T TR e Fisha & 3 T 2
(i) GG S H ST I % 2198 & e Ha SRR € 2
(ili) Cl, S 3T F, i a4 forfier Tied! 9 =i € 2
(iv) HrHfaR H STEeieh & o Sol § WA & ford 69 Septe 1 o1 YT fohar ST
T
(v) T weenor s qu it

XeF2 + PF5 —_— 5

(1)  Which allotrope of phosphorus is more reactive and why ?

(i) How the supersonic jet aeroplanes are responsible for the depletion of ozone
layers ?

(ii)) F, has lower bond dissociation enthalpy than CI,. Why ?

(iv) Which noble gas is used in filling balloons for meteorological observations ?
(v)  Complete the equation :

XeF, + PFs——

56/1/2/D 12
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CHEMISTRY MARKING SCHEME
DELHI -2015
SET -56/1/2/D

Qu Value points Marks
€es.

1 | CH3-CH,-Br Yo +Y2

Because it is a primary halide / (1°) halide

2 | BaCl;, because it has greater charge / +2 charge Yo +Y2
3 | X2Y3 1
4 |3 1
5 | 2,5 -dinitrophenol 1

6. | (i)LiAlH,/ NaBH4/H,, Pt
(i)KMnO,4, KOH
7. | When vapour pressure of solution is higher than that predicted by Raoult’s law /

A

the intermolecular attractive forces between the solute-solvent/(A-B) molecules are weaker than Yo
those between the solute-solute and solvent-solvent molecules/A-A or B-B molecules.
Eg. ethanol-acetone/ethanol-cyclohexane/CS,-acetone or any other correct example
AmixH is positive

OR
7 (a)Azeotropes are binary mixtures having the same composition in the liquid and vapour phase | 1
and boil at a constant temperature.
(b) Minimum boiling azeotrope Ya
eg - ethanol + water or any other example Yo
8. ()Ag* (ag) + € = Ag (s) Y
Reaction with higher E° value / A G° negative Ys
(if) Molar conductivity of a solution at infinite dilution or when concentration approaches | %2
zero
Number of ions per unit volume decreases Yo
9. | Elements which have partially filled d-orbital in its ground states or any one of its oxidation 1
states.
1) Variable oxidation states Yo +15

2) Form coloured ion

Or any other two correct characteristics
10 | 1) Diamminedichloridoethylenediaminechromium(lll) chloride 1+1
2) [Co(NH3)s(ONO)**
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11 | (i)
H,N NH, H,N Cl
B B0
cx/ \cn cn/ \.\'!l.
cis-isamer [rans-isomer 1
1
(ii)tZ 93 € 91 ot 1
(iii) sp® , diamagnetic 7o+ Y2
12 The cell reaction : Fe(s) + 2H" (ag) — Fe?* (aq) + Ha(q)
E°en =E%-E%
= [0-(-0.44)]V=0.44V
(]
Ece” = Ece” - 0059 |Og [ F62+]
42
2 [H] .
Ecen =0.44V - 0.059 log (0.001)
2 (0.01)°
1
=0.44V - 0.059 log (10)
2
=0.44V -0.0295V
== 0.410 V 1
13 | (i) mutual coagulation 1
(if)strong interaction between dispersed phase and dispersion medium or solvated layer 1
(111)CO acts as a poison for catalyst. 1
14 | (i)Hexamethylene diamine NH; (CH2)s NH; and Yo
adipic acid HOOC- (CH;)4- COOH Yo
(i1)3 hydroxybutanoic acid CH3CH(OH)CH,COOH and Ya
3 hydroxypentanoic acid CH3;CH,CH(OH)CH,COOH Yo
(iii)Chloroprene H,C=C(CI)CH=CH, Ya
IUPAC names are accepted Y,
Note : % mark for name /s and %2 mark for structure / s
15 | (i)CH3CH,CHj3 1
(ii) CeHsCOONa + CHI3 Yo, Y5
(iii)CHy,4 1
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16.

(I) CeHsOH + NaOH - CgHsONa CH3§ CeHsOCH3
Or

Ce¢HsOH + Na = CsHsONa CH3X S CeHsOCH3

1

(i)CH3CH(OH)CH3  CrOs or Cu/573K CH3COCH3 _()CH.MgX s (CH3),C(OH)CHs
i (ii))H,O0 1
(III)C6H5NH2 NaNOZZ;?)I_}'(gI CeHsNLCl Hzo War!g CegHsOH 1

16. OR

a)
H
(i) CH-CH,~O-H + H —> CH,-CH,~O-11 2
. {-\ H ; Yo
(i) CH,CH,—O: + CH-CH,~ O > CH,CH,—0O—- CH,CH, + H,0
H H
(iii) CH,CH, 50~ CH,CH,—> CH,CH,-O-CH,CH, + | | 1
b)
COOH COOH
OH OCOCH,
+ (CH,C0),0—> + CH,COOH
1
(Acetyl chloride instead of acetic anhydride may be used)

17 | (i)Maltose 1
(ii) fibrous proteins: parallel polypeptide chain , insoluble in water 1
Globular proteins: spherical shape, soluble in water, (or any 1 suitable difference) 1
(i) Vitamin D

18 | (i)Larger surface area, higher van der Waals’ forces , higher the boiling point 1
(i)Rotation due to one enantiomer is cancelled by another enantiomer 1
(iii) - NO;, acts as Electron withdrawing group or —I effect 1
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19

ATs=1 Ksm Y.
AT¢=i Ky myx1000 ?
Mp X M,

162K = i x 49Kkgmol* x _39¢g x 1000
122 gmol™ 49 kg 1
1
i = 0.506 &

Or by any other correct method

As i<l , therefore solute gets associated. 1
20 | (i) Zinc being low boiling will distil first leaving behind impurities/ or on electrolysis the pure 1

metal gets deposited on cathode from anode.
(if)Silica acts as flux to remove iron oxide which is an impurity as slag or FeO + SiO, > FeSiO; |1

(ili)Wrought iron 1
21 d=zxM Yo
3.3 Na
z= da’Na
M
z = 2.79cm™ x6.022 x10* mol™ x (4.05 x 10%cm)® !
27 g mol™
Yo
=3.999 =4 1
Face centered cubic cell/ fcc
22 | (i) 5f orbital electrons have poor shielding effect than 4f 1
(if)due to d-d transition / or the energy of excitation of an electron from lower d orbital to higher 1
d-orbital lies in the visible region /presence of unpaired electrons in the d-orbital.
(i) 2 MnO4 + 6 H* + 5NO; > 2 Mn®* + 3 H,0 + 5 NO3~ 1
23 Q) Concern for students health, Application of knowledge of chemistry to daily life, Yo, Y
empathy , caring or any other 1

(i) Through posters, nukkad natak in community, social media, play in assembly or any other
(iii)Tranquilizers are drugs used for treatment of stress or mild and severe mental disorders .. Eg: | %2, %
equanil (or any other suitable example)

(iv) Aspartame is unstable at cooking temperature.
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24

24.

CONH, N=NCI"
A= @ B = ©
a. i)
NH

Br ii)

N=C

® ,0 .

OR

+ f—
NH,C]1 NHCOCH,

i)

b. ( CH3)3N < CyH5NH, < CoH50H

c. By Hinsberg test secondary amines ( CH3),NH shows ppt formation which is

insoluble in KOH , tertiary amines ( CH3)sN do not react with benzene sulphonyl choride

1x5=
: 5

>

[HEN

25

(a)

k =2.303 log [ Aq]

t [A]
k= 2.303 log 0.60
30 0.30
k= 2303 x 0.301=0.023s"

30

k= 2.303 log 0.60
60 0.15

k= 2.303 x 0.6021=0.023s*
60

Y2

Ya
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i)
Rate = - A[R]/At
= -[0.15-0.30]
60-30
= 0.005 mol L*s?
OR
a)

25. | (i) Rate will increase 4 times of the actual rate of reaction.
(if) Second order reaction

b) '» = 0.693

30min = 0.693
k

k = 0.0231min*

k =2.303 log [ Aq]

t [A]
t= 2.303 log 100
0.0231 10
t= 2.303 min
0.0231
t =99.7min

As k is constant in both the readings, hence it is a pseudofirst order reaction. "

Ya

1+1

Y2

Y

Y2

Y
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26. | (a) (i) Due to decrease in bond dissociation enthalpy from HF to HI , there is an increase in acidic | 1
character observed.

(i1)Oxygen exists as diatomic O, molecule while sulphur as polyatomic Sg
(iii)Due to non availability of d orbitals 1

(b)

1
1
26. .o
OR
(i) White Phosphorus because it is less stable due to angular strain vy 1

(ii)Nitrogen oxides emitted by supersonic jet planes are responsible for depletion of ozone layer.

Or NO+0O3; = NO»+ O, 1

(iii)due to small size of F, large inter electronic repulsion / electron- electron repulsion among the
lone pairs of fluorine

(iv)Helium 1
(V) XeFs + PFs > [XeF]' [PFel L
1

Get More Learning Materials Here : & m &N www.studentbro.in



	Delhi-Set-2.pdf (p.1-12)
	Delhi-Set-2-Answer.pdf (p.13-19)

