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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.

1. BaCl, 3R KCI ® ¥ S FOTSH =151 et HITgS! HeT 1 Thed 34 TERIel o §
FHAT ? HROT FT |

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

negatively charged colloidal Sol ? Give reason.

2. 39 AT A G 1S EH Y T cep SoTw ST € 3R X aqehers R @ 1/338t
I BRAT & ?

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 ?

3. H,PO, I &R ST ¢ ?

What is the basicity of H;PO, ?

4. T3 T ANTE HT M ATHL, A feraT

N02\©: OH
NO,

Write the [UPAC name of the given compound :

N02\©: OH
NO,
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5. T I H B S 2 AR SAfue ek § BT S T 2 1

CH;
|

CH3 - CH, — Braan CH3 —? - CH3
Br

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

CH;
|

CH3 - CH2 — Br and CH3 - ? - CH3
Br

6. U3ee a9 ¥ ¥-TcRe oo ¥ 991 1cqd € ? Ueh Sa1e0l ST | TcHeh fa=et & ol
A HE e #= e 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

6. TR & GREMNT iU | ke Faq ¥ g9 foge @ are Uiy 6| TR o
T & 2 T ST T | 2

Define azeotropes. What type of azeotrope is formed by positive deviation from

Raoult’s law ? Give an example.

7. (a) oo TR & STeAd oo & foga vee § e w e eififshard g €

Ag*(aq) + e —— Ag(s) E°=+0.80 V

1
H*(aq) + e —— EHz(g) E°=0.00 V

STk T Ea oidels favd (E°) & AT & UR W hdie W e ik =
TTET & 3R =T 2

(b) I HATR TTCThaT ! ARG ST | TI7[q T8 ot ATcthal x0T % He & ard
1 T B T € 2 2
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(a) 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 —— EHz(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 ?

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

8.  shHUT dcel ST & 2 WehHUT dcall &l F fergioaati ohl fetf@w |

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

9. () W [Cr(NH;),Cly(en)|Cl (en = ethylenediamine) 1 SMEIUTH. =W
igiicpll
(i) T =i %1 g7 fareu
U=ZTUHTS S8 2-0-h[dTee (I1I).

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

(i1)  Write the formula for the following complex :
Pentaamminenitrito-o-Cobalt (I1I).

10. T eTffsransti o DgeRt STRRER! o ATH T
Name the reagents used in the following reactions :
?
(i) CH;-CO-CHy—— CH; - CH - CH,4
I
OH

?
(i) C¢H, - CH, - CH——> CH; - COOK*

11. 7= SgcTshi & Ushetehl o AT 9 3! GeHE fof@u
(i) AFAH-6, 6
(i) PHBV
(i) e
Write the names and structures of the monomers of the following polymers :
(1) Nylon-6, 6
(i) PHBV
(ii1)) Neoprene
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12. 9= Affspansti & STRT bt UfeRT ST
(i1) KOH/Glycol, A

?

CH,4

(i) CgHs—CO-CH, M sy

NaOH
(i) CH,COONa 20 A/ €0, 3

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

?

CH,

(i) CgHs—CO-CH, M oy

NaOH
(i) CH,COONa 20 A/ €0,

13. TP SIRROT 9 HH HI 2
() i @ g §
(il)  TF-2-3fiet Sl 2-OfeTsiig-2-31feT o
(il) UM @ BT § 3
How do you convert the following :
(i)  Phenol to anisole
(i) Propan-2-ol to 2-methylpropan-2-ol
(1i1) Aniline to phenol
JYaT/OR
13. (a) o= atfufsrar =t Topan-fafy =1 fefaw

+

2CH,CH,0H —— CH,CH, - O — CH,CH,
(b) AfcAtaierss e % TR H ey THIH0T & 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.
56/1/3/D 5 [P.T.O.



14. () ™= 89D SEIWES & : T, Ao, B, 6 ?
(ii) IR W AR MeAhR W J T e € 2
(iii) == § Top feraifi sht et o ROT gl W HEaT &l St € 2

(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.

15. = &% %ot gifse
(a) t-fect SIATES T 3TUeT n-Ffeet FHIES T Fereieh ST el € |
(b) YT fa=or g Mitehg € |

(c) TMIHERT D= STfshaTsti & Ui ST I WisHadT ag St § 3T o/p TrSieH
T AT Y9 (-NO,) U &t |

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.

16. a=i & 49 g T S=Tgeh 37T 1 3.9 g Fo W f&Hih T 1.62 K 1 3a-H7 & Sl & | I
BT PR Dl TR HITSTT ST foetar o TG D TN HirsTT (G071 faete)

(e T S=tis TS o HIet 5 = 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!)

17. () 576 % aitemor o ot fafy & die ST g &iam & SHepT Hobd ity |
(i) X % freemdor o fafershr w60 =m yfeen gt & 2
(iii) AR A8 T foRTg T g S B &9 & ?
(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 ?

56/1/3/D 6



18. HieR §=99M 27 g mol™! & WY UH e HR owg 4.05 x 1078 cm ool U Hfah I
el T & | A T 2.7 g e &, A gk g TeT 1 WET R 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 ?

19. (a) 39 = P HY THGET ?
(i) IS HEA I ST VRS Hepar Sfuw € |
(i) AT YTy T AT Tt & |
(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, —>

20. (i) R [PY(NH,),Cl,] % SOiHcE FHEEe i AR BT |
(i) ezt wive faaT<l & SMER W AT A < P & @ d* 1 o famam fefa |
(iii) R [Ni(CO),] 3T FHOT 3T T=HA Ui 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)

21. 9 9 # 25 °C W emf TR HIT
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
56/1/3/D 7 [P.T.O.



22. T FTEeRAl & ol HRT SN
() THINET % oS gHSl G &l ST € |
(i) o ORI QieT T 3TUeT Saeial GieT 3T T el & |
(iii) T B ThH FRT STHIAT ST ST & a6 CO ol 5T [T a9 Bl € |

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.

23. UH UGE Wl % WA S TF F UH AR HT SESH [Ha1 3R SHH S gl &
MITEhT TT SR Thedl o RISl i STHET har 3R Fa- et seai O Hede an
ST S SARET o S % TR fau W fae-fomst e | =i i e 6 wher |
Tg gU W USTE T Uiy o ST 317 W adeh ugTe S gu, o, 39 31g Suctey
FET ST | A & Shell § WAl Tl o 98T aedi i Y =S i RN Haid
FE S | T: HIE o U9 o T A U @ R g1 wEn 3R S@r @ i awa o
@A | I QUL AT |
IURRT i UG o 1% 18 o 3T BT
(i) ot T gRT FohT godt (FH T HE Q) T 9T T E 2
(i) U Tl o w0 H 34 foaua T 219 Hq Sk et 2
(ili) SN~ Re T & ? Ueh SITEX0T SIS |
(iv) TERH & IUFNT [ &2 AT qe1e T 0T | €1 Wiiee eien & 2

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 ?
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24, STA foerad | AU THRE o STot-3Tuee o ol e afRoms o g2 o

t/s

0 30 60

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

()

(i)

fegete & a8 U 530 Uuw il AMTHaT & SR & it SfoT T WKl Fer et

T

THT 30 ¥ 60 THUE & ST TIHAT i ST 5T UNBIAd HITSTT |

(s 1 % log 2 = 0.3010, log 4 = 0.6021) 5

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)

24. (a)

(b)

(a)

(b)

56/1/3/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)
gar/OR

Th AYFMNA+B—>PH R TITEE

T =k[A] [B]?

(i)  afE B T QIEOT &1 AT Y (541 ST T ST St 5T Hd WA BRI 2

(i) Al A Sgd fees o | Hisg &1t SIfshan it Fet Hife 1§ 2

T yIT Hife SR 50% T & 7 30 fae oidt € | 39 afhar ® 90% Tl e |

S AT TSGR THeheT ity |
(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)

9 [P.T.O.



25. (a)

(b)

(a)

(b)

25. (i)
(i1)
(iii)
(iv)

v)

(1)

(i)

(iii)

(iv)

v)

56/1/3/D

=7 % FROT I U T HIFT
(i) HF @ HI i 3R 37T e Sl ¢ |

(i) AT 3R Tow & e I Feih & e 581 3 & |

(il) TEISH U=TeeTEs TEl T e |

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

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.
Draw the structures of the following :
(i) CIF,
(i) XeF,

ar/OR
HRERY T B TAT STeh Ak & 3 -7 2
FURAIE S ©H 3T U % 21987 o ot et fer € 2
Cl, 1 3T F, St 3Te forier Tied &7 i ¢ ?
HAHTIR § STaeieh & o1 dofl § SR o o1 fha Sepee 719 ol WANT foham ST
T
=7 THIEHROT BT T HIT

XeF2 + PF5 —_—

Which allotrope of phosphorus is more reactive and why ?

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

F, has lower bond dissociation enthalpy than C[,. Why ?
Which noble gas is used in filling balloons for meteorological observations ?
Complete the equation :

XeF2 + PF5 —_—
10



26. 3] YA C,H,ON 1 T WHeH AMTH ‘A’ el o T % STIAR T SAaishan S@er aar

T | = afufsranat § A, B, C, D 3R E i G310 fafieu 5
+ +
(C7H7ON) A BI‘2 KOH C6H5NH2 NaN02 HCI N B CH3CH20H N C
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 :
- -
(C7H7ON) A BI‘2 KOH C6H5NH2 NaN02 HCI S B CH3CH20H N C
273 K
CHC/, + NaOH KI
\ 4 A 4
D E
JAAAT/OR
26. (a) ST9 UfCIH e f9ehReRT o T SATAIHAT ST & O T SR bl T fATEU -
() Br,5
(i) HCI
(i) (CH;CO),0 / pyridine
(b) T I 37 FIGAH & dgd HH T (AT
C,H,NH,, C,H.OH, (CH,);N
(c) 7= Aot & I H UgaH S & o1l e | e S SiTe
(CH,),NH 3R (CH,);N 5

56/1/3/D 11 [P.T.O.



(a) Write the structures of main products when aniline reacts with the following

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

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

56/1/3/D 12



CHEMISTRY MARKING SCHEME
DELHI -2015
SET -56/1/3/D

Qu | Answers Marks
€s.
1 | BaCl; because it has greater charge / +2 charge Yo+
2 XoY3 1
3 |3 1
4 | 2,5 -dinitrophenol 1
5 | CH3-CH,-Br Yo+
Because it is a primary halide / (1°) halide
6. | When vapour pressure of solution is higher than that predicted by Raoult’s law / 1
the intermolecular attractive forces between the solute-solvent/(A-B) molecules are weaker than Ya
those between the solute-solute and solvent-solvent molecules/A-A or B-B molecules. L
o
Eg. ethanol-acetone/ethanol-cyclohexane/CS,-acetone or any other correct example
AmixH is positive
OR
(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
7. (DAg” (ag) + & > Ag () Y
Reaction with higher E® value / A G° negative s
(if) Molar conductivity of a solution at infinite dilution or when concentration approaches | %2
zero
Number of ions per unit volume decreases Ya
8. | Elements which have partially filled d-orbital in its ground states or any one of its oxidation 1
states.
1) Variable oxidation states Yo +Y2
2) Form coloured ion
Or any other two correct characteristics
9. | 1) Diamminedichloridoethylenediaminechromium(lll) chloride 1+1

2) [Co(NH3)s(ONO)]**




10 | (i)LiAIH, / NaBH4/H,, Pt 1
(i)KMnO4, KOH 1
11 | (i)Hexamethylene diamine NH; (CH)s NH; and Y2
adipic acid HOOC- (CH;)4- COOH Yo
(i1)3 hydroxybutanoic acid CH3CH(OH)CH,COOH and Ya
3 hydroxypentanoic acid CH3CH,CH(OH)CH,COOH Yo
(iii)Chloroprene H,C=C(CI)CH=CHj, Yo
IUPAC names are accepted v,
Note : %2> mark for name /s and % mark for structure / s 2
12 | (I)CH3CH,CH3 1
(if) C¢HsCOONa + CHl3 Ya, Y2
(iii))CH4 1
13 | (i) CeHsOH + NaOH > CgHsONa ~ CHaX CsHsOCHj3
Or
CeHsOH + Na > CeHsONa CH3X 5 CeHsOCH3 .
(i)CH3CH(OH)CH;  CrOs or Cu/573K CH3COCH3 _())CH.MgX 5 (CH3),C(OH)CH3
(iH0 1
(III)C6H5NH2 NaNOz + Hgl C6H5N2C| M C6H5OH 1
273K
OR
13 | a)
H
(i) CH,-CH,~-O-H + H —» CH,-CH,-O-H Ya
. {-,\ H Ya
(ii) CH,CH,—O: + CH~-CH~0O H—} CH,CH,-0O- CH,CH, + H,O
H H
1

(iii) CH,CH,3") - CH,CH,— CH,CH,-O-CH,CH, + H

b)
COOH COOH

OH OCOCH,
+ (CH,C0),0—> + CH,;COOH




(Acetyl chloride instead of acetic anhydride may be used)

14 | (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
(iii) Vitamin D

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

16.

ATs= i Kim 1
AT¢=i Ky myx1000 2
Mb X ma
1.62K = i x 49Kkgmol™* x _39¢ x 1000
122 gmol™ 49 kg 1
1
i = 0.506 2
Or by any other correct method
As i<l , therefore solute gets associated. 1

17 | (i) Zinc being low boiling will distil first leaving behind impurities/ or on electrolysis the pure 1

metal gets deposited on cathode from anode.
(ii)Silica acts as flux to remove iron oxide which is an impurity as slag or FeO + SiO, 2> FeSiO; |1
(ili)Wrought iron 1
18 d=zxM Yo
3.3 Na
z= da’Na
M
z = 2.7gcm x6.022 x10%° mol™ x (4.05 x 10°%cm)® 1
27 g mol™
Yo
=3.999 =4 1
Face centered cubic cell/ fcc

19 | (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 NO5~ 1




20 | (i)
H,N NH, H,N cl
o N
cz/ \m cn/ \.\'u.
cis-isamer frans-isom er 1
1
(ii)tZ 93 € gl ot 1
(iii) sp® , diamagnetic 7o+ Y2
21 The cell reaction : Fe(s) + 2H" (aq) — Fe?" (aq) + Ha(g)
EOceII = Eoc' an
= [0-(-0.44)]V=0.44V
0 o4
Ece” = Ece“ - 0.059 |Og r Fe ;
+
2 [H] .
2 (0.01)2
1
=0.44V - 0.059 log (10)
2
=0.44V-0.0295V
== 0.410 V 1
22 | (i) mutual coagulation 1
(if)strong interaction between dispersed phase and dispersion medium or solvated layer 1
(iii)CO acts as a poison for catalyst or iron 1
23 (1) Concern for students health, Application of knowledge of chemistry to daily life, Ya, Y2
empathy , caring or any other 1
(i) Through posters, nukkad natak in community, social media, play in assembly or any other
(i) Tranquilizers are drugs used for treatment of stress or mild and severe mental disorders .. Eg: | %2, %
equanil (or any other suitable example) 1

(iv) Aspartame is unstable at cooking temperature.




24

24.

(a)

k=2.303 log [ Ag]

t [A]

k= 2.303 log 0.60
30 0.30

k= 2.303 x 0.301=0.023s"
30

k = _2.303 log 0.60
60 0.15

k= 2.303 x 0.6021=0.023s*
60

As k is constant in both the readings, hence it is a pseudofirst order reaction.
i)
Rate = - A[R]/At

= -[0.15-0.30]
60-30

= 0.005 mol L%s?

OR
a)

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

b) 'Y = 0.693

Ya

Y2

Y

Y2

1+1

Y




k = 0.0231min*

k=2.303 log [ Ag]

Y2

t [Al
t= 2.303 log 100 i
0.0231 10
Y
t= 2.303 min
0.0231
t =99.7min
1
25 | (a) (i) Due to decrease in bond dissociation enthalpy from HF to HI , there is an increase in acidic | 1
character observed.
(ii)Oxygen exists as diatomic O, molecule while sulphur as polyatomic Sg
(iii)Due to non availability of d orbitals 1
1
(b)
F
e/ .
] I
&7 \
- 1
25 .o
OR
(i) White Phosphorus because it is less stable due to angular strain vy 1
(i)Nitrogen oxides emitted by supersonic jet planes are responsible for depletion of ozone layer. 1 '
Or NO+0O3; = NOy+ O,
(iif)due to small size of F, large inter electronic repulsion / electron- electron repulsion among the 1

lone pairs of fluorine




(iv)Helium 1
(v) XeF, + PFs > [XeF]" [PFe] 1
26. 1x5=
CONH, N=NCI N=C | 5
OR
26.
a. i)
NH,
Br Br . A . 1
NH,C1 NHCOCH, 1
1
Ehr i) iii)
b. ( CHa)sN < C,HsNH, < C,HsOH 1
c. By Hinsberg test secondary amines ( CH3),NH shows ppt formation which is insoluble 1

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