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General Instructions :
(i)  All questions are compulsory.
(ii)  Questions number 1 to 5 are very short-answer questions and carry 1 mark each.
(iii) Questions number 6 to 10 are short-answer questions and carry 2 marks each.

(iv) Questions number 11 to 22 are also short-answer questions and carry 3 marks

each.
(v)  Question number 23 is a value based question and carry 4 marks.
(vi) Questions number 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. HHEST (Mn) % U S-S0 1 G fofau fSag g8 Siierdienor S1aen Su-T ol-8e &
TR TSR AT T | 1

Write the formula of an oxo-anion of Manganese (Mn) in which it shows the oxidation
state equal to its group number.

2. Trefetaa difTes o e g e T fofew - 0\ 1

(CH,;CH,),NCH,4
Write [IUPAC name of the following compound :

(CH,CH,),NCH,
3. U IEEFS A4 R — P % fow emig Waﬁmmwﬁﬁﬂﬁ

I TTET AT | SATASHAT T hife /T E 2 1
For a reaction R — P, half-life ) 18} observed to be independent of the initial
concentration of reactants. Wh ofider of reaction ?

4. 1-SIH-4-FARIFE-2-57 B G 1
Write the structure of LB -chlorobut-2-ene.

5. fifes aTfertieoT % F9 Teh GHHAT [T | 1
Write one simil een Physisorption and Chemisorption.

6. I AtisHaTsTt Bt I T 1+1=2
(i)  NH; + 3CL,(31s) ——>
(i) XeF; +2H,0 ——

YAt

ERIRIGIRASC 1+1=2

(i)  (NH,),Cr,O, % T & ¢ ?
(i) H,PO, = TH &I & ?
THIERT fAET |



10.

Complete the following reactions :
(i)  NH; + 3Cl,(excess) —>
(i) XeF; +2H,0 ——

OR
What happens when
(i)  (NH,),Cr,0, is heated ?
(i) H;POj; is heated ?

Write the equations.

(i)  FrrEET T
(i) AT (m)

Define the following terms :
(1)  Colligative properties
(i1)) Molality (m)

(i) H,S,0,

(i) XeFg

Draw the structures of the following :
(i) H,S,0,

(i) XeFg

Udifes 3T i o 1 (o
39.05 S cm’mol ™! & |

far ¥ A°(H") = 349 6*8cmBmel !
A°(CH,CQ a S

Calculate the deg
39.05 S cm’mol .

Given A°(H") =349.6 S cm” mol™! and A°(CH,COO™) =40.9 S cm” mol ™!
3

FeteAtEd atfsharetl 9 Ty THon & iy

() AH-IFTR T

(i) TS srtufskan

Write the equations involved in the following reactions :

(1)  Wolff-Kishner reduction
(i1) Etard reaction

1+1=2

1+1=2



11. TR & 10% (5H) STota oot =i fewies 269.15 K € 1 3fg 3 511 &1 fedish 273.15 K
& ol TR W 10% STel {oeta 1 feHish uehierd ity | 3

e & AR SmE (i) = 342 g mol ™!
HieR 99 (7o) = 180 g mol ™!

A 10% solution (by mass) of sucrose in water has freezing point of 269.15 K.

Calculate the freezing point of 10% glucose in water, if freezing point of pure water is
273.15 K.

Given : (Molar mass of sucrose =342 g mol_l)

(Molar mass of glucose =180 g mol ™)

12. (3 Ag & foat 7 shete W &t e 3 AgNO, % faer i 2 U =i arr |
15 e @ dega aToEfed femam T 2 2+1=3
(e & : AR’ 599 : Ag = 108 g mol™! 1F = 96500 C mol™).
@) SUT Her i G BT |
(a) Calculate the mass of Ag deposited at cathode when a cutrenof 2 amperes was
passed through a solution of AgNO, for 15 minutes.

(Given : Molar mass of Ag =108 gmol™ 1F=9 ol™)
(b) Define fuel cell. 3

13. (i) E%et [Co(NH,),] [Cr(CN)] fd w1 « femar & 2 1x3=3
(i)  [Ni(H,0)(]** =1 faema &0 3 8l o [Ni(CN),]*~ =1 forera T & 2
(Ni ST GTHT] ShHTeh = 28%
(iii) FFA [Co(NH,)5(CO,)IC PIRC T fET |
(1)  What type of isomeri % by the complex [Co(NH;)c] [Cr(CN)4] ?
- 2

(i1)) Why a solutio
colourless ?
(ii1) Write the FUP me of the following complex : [Co(NH,)5(CO5)]CL

* is green while a solution of [Ni(CN)4]2‘ is

14. =¥ 9y & o9 U 3 fafau 1x3=3
()  SETeRTT el U SeRml |iel
(i) fooraT wg wciEe
(iii) THFT ISROT Ue fauan ISR

Write one difference in each of the following :

(i) Lyophobic sol and Lyophilic sol
(i1)  Solution and Colloid
(iii) Homogeneous catalysis and Heterogeneous catalysis

4



15.

16.

17.

=1 attwishan & fofu s T eifehe W g - 3
N,Os — 2NO, + %0,

t/s 0 300 600
[N,Osl/mol L' | 1.6x 1072 | 0.8x1072 | 0.4x107
(37) TE IR fof SATafshan vem Hife A & |
() 3T I TUHT R |

(fa1 & : log 2 = 0.3010, log 4 = 0.6021)

Following data are obtained for the reaction :
N,Os — 2NO, + %0,

Us 0 300 600

[N,Os/mol L' | 1.6x 1072 | 0.8x107 | 0.4x107

(a)  Show that it follows first order reaction.
(b) Calculate the half-life.
(Given log 2 =0.3010 log 4 = 0.6021)

et frfetfiaa Fifes g e 0 1x3=3
2-SETI=, 2-SH1-2-RieTe]eA, 1-siau=" C)

(i)  S\2 AT § Fay sty Tishamiie] HIET fAray |

(ii) a7 guTsh AT F A fefET |

(iii) PB-Tactom & geg s

Following compounds are give

T A feAfEy |

2-Bromopentane, 2-Bromo et tan€, 1-Bromopentane

(i)  Write the compoun is most reactive towards Sy2 reaction.

(i)  Write the comp‘@\ is optically active.

(iii) Write the gompgund which is most reactive towards B-elimination reaction.

(31)  STHMHIY % URHI0T | 1Y 7 arelt fafy 9 getud fsra # See@ i | 1x3=3

(d) PbS @™ PbCO, | ¥ (¢S % 217%h), fhH Uh ol HEIan: & wia foifer § Hifse fopan
ST & 2

@) A= % fTepgor 3 e 1 o e § 2

(a)  Write the principle of method used for the refining of germanium.
(b) Out of PbS and PbCO; (ores of lead), which one is concentrated by froth

floatation process preferably ?

(c) What is the significance of leaching in the extraction of aluminium ?

5



18.

19.

20.

=7 erfufsranett § A, B @ C FifiTel sl ST feifEy
(a) CO

(b) H,0*

() CHBr—MZTFTR
(a) SnCL/HCI 7 NaOH
(i) CH,CN A
(b) H,0*
AT

FefeiEd SaiaRol sl AT gf =)ol | iU

1) SIgh 3T H SICSeTEs
(i) VT ST H Siigh oA

Write structures of compounds A, B and C in each of the following reactions :
(a) CO

(b) H,0*

(i) WO H
(i) CgHBr Mg/dry ether A
(a) SnCL,/HCI  dil. NaOH
(i) CH,CN A
(b) H,0*
OR

Do the following conversions in not more than two s

(1) Benzoic acid to benzaldehyde
(i1) Ethyl benzene to Benzoic acid
(iii)) Prapanone to Propene

e agetet i U e & fetus ’
() A ’

(i) HOHH-RHCSREES

(iii) AN ’

Write the structures u(v mers used for getting the following polymers :
(i) Dacron

(ii)) Melamine%- fo ehyde polymer
(ii1) Buna-N

=7 =l g hifsTe

(i) HOTEAT U

(i) fowgd T ufdsiraT]

(iii) i

Define the following :

(1)  Anionic detergents

(i) Broad spectrum antibiotics
(iii)) Antiseptic

N

Tﬁmf@f@q

1'2x2=3

1x3=3

1x3=3

1x3=3



21.  ROTSINT ; 1x3=3
() A wnfEE H,O o H,Te T %9 & a1 e |

(i) FIRISS 3T DI 3TUET FARTES 31T i STerdioT Tedl Seaar il € |

(iil) TSN GCl8cilss T S |

Give reasons:

(i)  Thermal stability decreases from H,O to H,Te.

(1)  Fluoride ion has higher hydration enthalpy than chloride ion.

(iii)) Nitrogen does not form pentahalide.

22. SR AT 1x3=3
(i)  Ufel= 1 T e TishauT T 9 Har ¢ |

(i) CH,NH, %1 &= 071 C,HNH, i o 7 37faeh e | ’%
(ili) F@T -NH, ¢ ofp Fezmh eiar & R off ufete FI AT H
HeATEZUACA &t € |

Give reasons :

(1)  Acetylation of aniline reduces its activati 4 eff@t.
(i) CH;NH, is more basic than C{HN ‘X

(iii) Although -NH, is o/p directi , yet aniline on nitration gives a significant

amount of m-nitroaniline.

23. Al H uH UM A ¥ 7 JR IR B qREE e T qieiEn e w9
HIAAISE (HEThRT) I il sUred 3@ % 918, R, IREa Fal & S, 7 A
QLR H 3 THAE % IR § SO A Head | ow @
TR FH2H THIX B AR 37 HT e {61 6 T fomntear =
Geefog, fossm, TR I IO T T9 | TUHMEE 7 dohel HeH 33 §U B
IHER I B SART Dl SWE U2 U e & R THT S e, ToTls, i ug,
T 1 Y e | 3| Mot o aedt wran-foar qen fernféat 3 @ fear |

SUGERT UShR0T i Tg & I1%, TG TeT % S ST

() T 300 T ot (FH-9-hH 1) T SO T E 9

(i) AR 9 8 H HEEIESE ol I AT Uz T2 eidl ¢ ?

(i) TEAT b Tcliaes T & 3 UK fafEy |

(iv) SToT Tt foettae o <1 ST ST | 4
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After watching a programme on TV about the presence of carcinogens(cancer causing
agents) Potassium bromate and Potassium iodate in bread and other bakery products,
Ritu a class XII student decided to aware others about the adverse effects of these
carcinogens in foods. She consulted the school principal and requested him to instruct
canteen contractor to stop selling sandwiches, pizza, burgers and other bakery products
to the students. Principal took an immediate action and instructed the canteen
contractor to replace the bakery products with some proteins and vitamins rich food
like fruits, salads, sprouts etc. The decision was welcomed by the parents and students.
After reading the above passage, answer the following questions :

(1) What are the values (at least two) displayed by Ritu ?
(i1))  Which polysaccharide component of carbohydrates is commonly present in bread ?
(i11)) Write the two types of secondary structure of proteins.

(iv) Give two examples of water soluble vitamins.

(2 = % R Tt ‘ 3+2=5
(i)  HohHUT YT ek Heped ANMTehT sht THAT A € | \’

(i) HHAU Y] & H=IqH 3iiFAEE RBA ATES IHIYET a1
AT BATE |
(iii) Mn>*/Mn** = % fow E° & +/CP+E|% T | g AT aeTesh
(+1.57 V)& & |
() W@W%W@fwaﬂrwwﬁfﬁa@l
(3D (1) T e srEeett § UREdaeietdr p-seith o deal o fohd
TR T e,

T, i 9T A= AT faora o el & 3 =41 2
(ili) Cr,0%g G T RE A1 | Ol O7 | Sgel S & | 9 4 2 3+42=5
(F) TlFATS BT AT S AEE B G § e € | 31 HROT T |

(a)  Account for the following :

(i) Cu* u

(i)  Transition metals form large number of complex compounds.

(i) The lowest oxide of transition metal is basic whereas the highest oxide is
amphoteric or acidic.

(iii) E° value for the Mn**/Mn?** couple is highly positive (+1.57 V) as

compare to Cr’*/Cr**.



25.

(b)

(a)

(b)

(30

C))

()

)

(a)

(b)

(a)

(b)

Write one similarity and one difference between the chemistry of lanthanoid and
actinoid elements.

OR

(i) How is the variability in oxidation states of transition metals different from
that of the p-block elements ?

(i) Out of Cu* and Cu®*, which ion is unstable in aqueous solution and why ?

(i11)) Orange colour of Cr2072_ ion changes to yellow when treated with an
alkali. Why ?

Chemistry of actinoids is complicated as compared to lanthanoids. Give two
reasons.

TS T S WETvES 599 93 ¢ mol ™! 3R e 11.5 g cm™ & | 3g Usheh il
% I D e 300 pm &, A ek HINSHT & UK Bl TgarT 3+2=5

AMHEAT T T ool 319 & &9 &1 i feafay | \

arrar
UAMFET o 8.1 g T ToheT Usheh HiftShIT BT AT, f.Qﬂ?\ﬁmﬁ@ﬁﬁﬁT% |

(Al 1 TETvE FeFAHE =27 gmol ™) @ 2+3=5
HROT aﬁ? : x N
(i) WrEfRaHe I |, NaCl @m%q%mfm |
(i) TafcTeT i BERRE %
(iii) HIrgeheT TS,
An element has at%s 93 g mol™! and density 11.5 g cm ™. If the edge
length of its unif cell is pm, identify the type of unit cell.

i n

Write any

A T - T STETelsh U 2id1 & |

[ St T H e Gaehig 0T {9 & |

ces’between amorphous solids and crystalline solids.
OR
Calculate the number of unit cells in 8.1 g of aluminium if it crystallizes in a
f.c.c. structure. (Atomic mass of Al=27 g mol_l)
Give reasons :

(1) In stoichiometric defects, NaCl exhibits Schottky defect and not Frenkel
defect.

(1)  Silicon on doping with Phosphorus forms n-type semiconductor.

(iii)) Ferrimagnetic substances show better magnetism than antiferromagnetic
substances.



26.

(30 e srtufsrarett & Sl i ferfan -

@)

(¥

)

)

(a)

OH

. COOH (CH5C0O),0
0 w0

CH,
. ! HI
(i) CH,~CH -O-CH,-CH, —>?7+?

PCC
(i) CH;-CH=CH-CH,-OH——>?

3+2=5

Tfatad i et # fovis s & fore Teet gt aiierr S -

(i) U 3R BHA
(i) AT 3T 2-TRFeATo-2- 34t

Yt

fAfciaa stafsransti § oge siieRen & 97 folfan :

() AT ® 2,4,6-ZESHEN § SHT
(i) T T EESER ST et o

CH,; -CH, O% CH; -CH
Write the n the following reactions :
H

0)

COOH
: (CH,C0),0
© w0

o

HI
(i) CH;-CH -0O-CH,-CHy; ——>?+?

PCC
(i) CH;-CH=CH-CH,-OH——?

10

S

5% o Tt SR

T T F et e

+
»=0 = CH, — CH; + H,0

H



(b)

(a)

(b)

(©

Give simple chemical tests to distinguish between the following pairs of

compounds :
(1)  Ethanol and Phenol
(1) Propanol and 2-methylpropan-2-ol
OR
Write the formula of reagents used in the following reactions :
(i) Bromination of phenol to 2,4,6-tribromophenol
(11) Hydroboration of propene and then oxidation to propanol.

Arrange the following compound groups in the increasing order of their property

indicated :
(1) p-nitrophenol, ethanol, phenol (acidic character)
(i) Propanol, Propane, Propanal (boiling point)

Write the mechanism (using curved arrow notation) of t llowing reaction :

CH, - Cb ,—CH, +H,0
‘Z’)& ’

+ CH,CH,OH
CH, - CH, - OH,

‘bi
O

11



Marking scheme — 2017
CHEMISTRY (043)/ CLASS XIlI

Q.No Value Points Marks
1 MnO, /KMnO, 1
2 N-Ethyl-N-methylethanamine 1
3 First order 1
4 BrCH,CH=CHCH,CI 1
5 Both are surface phenomenon / both increase with increase in surface area (orany | 1
other correct similarity)
6 (i)NH5 +3 Cl, (excess) = NCl; + 3HCI 1
(ii)XeFg+ 2H,0 > XeO,F, + 4HF 1
OR
6 (i) (NH4),Cry, O; N2+ 4H20 + Cr203 1
(ii) 4H3PO5 >3H;PO, +PHs; Q 1
7 (i) Properties that are independent of nature of s e ane. depend on 1
number of moles of solute only.
(ii) Number of moles of solute dissolved per kgio Ivent . 1
8 1
o
A
(i
oife v 1
& é\e
9 A OCH3COOH =\° CH3COoa Y
=40.9+34 mol %
Now, a = A, Y
=39.05 /390 %
10. (i)
::('-:U ?hl:,l.:EJI. ::L'—‘\.'NIL HI}EIffi};::j:llr ghycol . /{'j[ v N,
or
(i) NH2NH2
\;(\20 5 >- I, + N 1

(ii) KOH/ethylene glycol , heat

(ii)




CH, CHI[OCrOHCL), CHO
5 HO"
@/ + CrocL &} E:::r L @/

Toluene Chromium complex Benzaldehyde
or
1
©' “ (i cro2ci2, cs2 @/ o
—
Tohiene {ii}H30+ Benzaldehyde
11 | AT;=Kim %
Here, m =w,x 1000/ M,XM,
273.15-269.15 = K; x 10 x1000/ 342 x90 1
K =12.3 K kg/mol %
ATf = Kf m
= 12.3 x 10 x1000/ 180x90 {
=7.6K N
T;=273.15-7.6 =265.55 K (ora r'éerrect method) |1
12 | ()m=2zIt { S ' %
=108x2x15 x60 1
1x96500
=2.01g o (orany other correct method) | %
(i) Cells that converts the energy of com Ntﬁels directly into electrical 1
energy. \
13 (i) Coordination isomerism 1
(ii) Unpaired electrons in s~ / d-d transition 1
(iii) Pentaamminecarbomatocebalt(lll) Chloride 1
14 (i) Lyophobic are quu‘j ) edium)-hating and lyophillic are 1
liquid(dispersionimet )-loving colloids.
(ii) Solution is a nous mixture while colloid is heterogenous mixture | 1
/ does owlEyndall effect -shows Tyndall effect.
(iii) talysis : reactants and catalyst are in same phase - 1
us catalysis: reactants and catalyst are not in same phase.
(or any other correct difference)
15 %

_ 2303 _ 3 1
=00 log2=2.31x10"s
_2.303 [A]o
At 600s, k——t log Al
_2303 | 16X 1072
=00 '%80ax102
=2.31x107 5™

k is constant when using first order equation therefore it follows first order

kinetics.
or




In equal time interval, half of the reactant gets converted into product and
the rate of reaction is independent of concentration of reactant, soitis a
first order reaction.

(b) t1/2 = 0693/k
=0.693/ 2.31x10°

=300 s
(If student writes directly that half life is 300 s , award full marks) 1
16 (i) 1- Bromopentane 1
(ii) 2-Bromopentane 1
(iii) 2-Bromo-2-methylbutane 1
17 (i) The impurities are more soluble in the melt than in the solid state of the metal. | 1
(iPbS 1
(iii)impurities like SiO, etc are removed by using NaOH solution and pure aluminais | 1
obtained .
18. (i) A: CgHsMgBr B : CgHsCOOH C : CgHsCOCI % %3
% %3
(il)A: CH;CHO B : CH3CH(OH)CH,CHO C: CH3CH:CHCH}Q
OR ’
18 0] CsHsCOOH  soci, CsHsCOCI +, ,pd- sHsCHO 1
(Il) C5H5C2H5 K,Cr,07/ H" CGH5COOH 1
(III)CHgCOCHg NaBH, CH3CH(OH)CH3 c@ne.H,SO, 3CH:CH2 1
{" . ; any other correct method)
19. ’ Vet %
(i) HOCH,CH,OH + HOOC OH
(i) \ Yot Ya
H,N\l//NYNH,
Ny
, % HO
(iii)CH,=GH-CK=6H, + CH,=CHCN at %
20. (i) Anionic deterge re sodium salts of sulphonated long chain alcohols or 1
hydrocarbons Ibenzene sulphonate or detergents whose anionic part is
involved in cleansing action. 1
(inBroad spectrum antibiotics: Antibiotics which kill or inhibit a wide range of
Gram-positive and Gram-negative bacteria. 1
(iii) Antiseptics are the chemicals which either kill or prevent growth of microbes
on living tissues.
21 (0 Due to the decrease in bond dissociation enthalpy / due to increase in | 1
atomic size from O to Te. 1
(i) Due to small size of fluoride ion / high charge density of fluoride ion/ | 4
high charge size ratio of fluoride ion.
(iii) Absence of d-orbitals.
22 (i) Due to the resonance, the electron pair of nitrogen atom gets delocalised 1
towards carbonyl group / resonating structures.
(ilBecause of + effect in methylamine electron density at nitrogen increases
whereas in aniline resonance takes place and electron density on nitrogen 1
decreases / resonating structures. 1

(ii)Due to protonation of aniline / formation of anilinium ion




23 (i)concerned , caring, socially alert, leadership ( or any other 2 values) Yh+%
(if)starch 1
(iii)a _-HeI_ix and B-pleated sheets Y%+ %
(iv)Vitamin B / By / By/ Bg / C (any two ) Y+ %
24 a) (i) Due to small size and high ionic charge / availability of d orbitals. 1
(ii) Higher is the oxidation state higher is the acidic character / as the 1
oxidation state of a metal increases, ionic character decreases
(iii) Because Mn?** has d° as a stable configuration whereas Cr** is more 1
stable due to stable t°5
b) Similarity-both are stable in +3 oxidation state/ both show contraction/
irregular electronic configuration (or any other suitable similarity) 1
Difference- actinoids are radioactive and lanthanoids are not / actinoids show
wide range of oxidation states but lanthanoids don’t (or any other correct 1
difference)
OR
24 a) i) In p block elements the difference in oxidation state is 2 and in transition | 1
metals the difference is 1 &
ii) Cu™, due to disproportionation reaction / low hydration ghthalpy Yo+
iii) Due to formation of chromate ion / CrO,* ion, whig % incolour |1
b) Actinoids are radioactive , actinoids show wide ran XI ation states 1+1
25 | (@) p = (zxM) /a®x Ny %
11.5 =z x 93/ [(300x10™'%)* x 6.02x10%"] i ‘ 1
Z2=2.0 Y
Body centred cubic(bcc) o ° 1
(b)
Amorphous solids ne solids
Short range order range order 141
Isotropic Anisotropic
(or any other correct difference)
R
25 a) n=given mass / molar,
=81/27mol %
Number of atoms= 27 6 10% %
Number of atoms niteell= 4 (fcc)
Number of unit ¢ 271 X 6.022x10%%] / 4 Y
5 x10% %
Or
279 of Al contains= 6.022x10%® atoms Y
8.1g of Al contains =( 6.022x10%® / 27) x 8.1 %
No of unit cells = total no of atoms /4
=[x 6.022x10%°] / 4 %
=4.5 x10% %
b) i) Due to comparable size of cation and anion / large size of sodium ion 1
i) P has 5 valence €', an extra electron results in the formation of n-type 1
semiconductor.
iif)In ferrimagnetism ,domains / magnetic moments are aligned in opposite
direction in unequal numbers while in antiferromagnetic the domains align in 1

opposite direction in equal numbers so they cancel magnetic moments
completely ,net magnetism is zero / diagrammatic representation.




26 COOH
1
OCOCH,
a)i)
ii) (CH3),CHOH and CH3CH; |1 1
iii) CH3CH=CHCHO 1
b) i) Add neutral FeCl; to both the compounds, phenol gives violet complex. 1
i) Add anhy ZnCl, and conc. HCI to both the compounds, 1
2-methyl propan-2-ol gives turbidity immediately. (or any other correct test)
OR

26 a) i)Aq. Br, 1
ii)BoHs , H20; ang OH 1
b) i) ethanol<phenol<p-nitrophenol 1
ii) propane<propanal<propanol 1
c)

. + H

CH,CH,—O: + CHS—CHQ?O/ 1

INAT TH ’ QQ
A
‘b‘
v




