CBSE Class 12 Chemistry Question Paper 2013

Maximum Marks : 70
General Instructions : Time allowed : 3 hours
(i) All questions are compulsory.
(ii)) Marks for each question are indicated against it.

(iti)) Questions number 1 to 8 are very short-answer questions and
carry 1 mark each.

(iv) Questions number 9 to 18 are short-answer questions and carry
2 marks each.

(v)  Questions number 19 to 27 are also short-answer questions and
carry 3 marks each.

(vi) Questions number 28 to 30 are long-answer questions and carry
5 marks each.

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

Q= 73 :
G) @t §vT et &

(i) Y% Y7 & GET 3% gl 7T & |
(i) YvI-HE@T 1§ 8 7% 3ifq TY-3507 397 & | YAF 597 & fqw 1 37# & |

(iv) SvA-HET 9 @ 18 7% T-3507 F¥7 & | YRF ¥T & 77 2 3% & |
(v)  F¥9-G&9 19 § 27 7% 9t &g-3009 597 & | Y% 597 & @ 3 3% & |
(Vi) SvF-GET 28 § 30 AF-3707 797 & | 59F FT & W5 3F & 1

(vii) SNAVIFAFAR T A I YT & | depaed F AT 3 AT T
&1 |

1. Define ‘order of a reaction’.

Csfafsrar @ R’ w1 AR Fif

2. What is meant by ‘shape selective catalysis’ ?

‘Wmmﬁﬁ(ﬁq-@ﬁﬁza)m’mwﬁiﬁmé?

3. Differentiate between a mineral and an ore.

T @S AR UE I § IR WE Hifew |



10.

11.

What is meant by ‘lanthanoid contraction’ ?

AIgE v ¥ 1 T R ?

Write the IUPAC name of the following compound :
CH, = CHCH,Br

frafafaa difrs &1 s.g @ T, (IUPAC) AW faf@w :
CH, = CHCH,Br

Draw the structure of 4-chloropentan-2-one.

4-FANFRT-2-319 H G@A IMfEd FfSw |

How would you convert ethanol to ethene ?
WA & T Y 7 FuEaka s ?
Rearrange the following in an increasing order of their basic
strengths :
CcH;NH,, CcHN(CHjy),, (CgHy)oNH and CHgNH,,.
frfafaa # 7 g0F amed & Tgd w9 § [ Fafem Fifa
CeH,NH,, C4HN(CH,),, (CcH5),NH 3R CHZNH,.
Explain how you can' determine the atomic mass of an unknown metal
if you know its mass density and the dimensions of unit cell of its
crystal.
A HU TH IFA UG H GEEA T R WE FRd@ F wE A9 &
Tag-dter (famd) SMd @ @ W WA gemEe $8 gE S 2 e
T |

Calculate the packing efficiency of a metal crystal for a simple cubic
lattice.

WWW(W%@@)%W@H@&W%TWW
gRaEfad ST |

State the following :
(1) Raoult’s law in its general form in reference to solutions.

(ii) Henry’s law about partial pressure of a gas in a mixture.

famfafea &1 w99 fafae
() faorgAl & def O 9= w9 ¥ TSee & f99 |
(i) fazor A @& 19 & Fifvs 9 & Gay § 0 @ 9w |



12.

13.

14.

What do you understand by the rate law and rate constant of
reaction ? Identify the order of a reaction if the units of its rat

constant are :
(1) L1 mol s_1

Gi) L mol™!s!

AT E FfFT & @ fram IR X s @ w §wEe € 2 @ fems
frafafaa aoa 4 i ) A S wIr e
1) L"lmols"1

(i) L mol™} st

The thermal decomposition of HCO,H is a first order reaction with
rate constant of 2-4 x 10™ s at a certain temperature. Calculate ho
long will it take for three-fourths of initial quantity of HCO,H t
decompose. (log 0-25 = — 0-6021) '

few T @7 W 2-4 x 1078 57 & & foriF F Ww HCOH & Iy fawed u
yor e F fufFw a2 | WFem I HCO,H &t ©& amfiws amn
Tqe dH-uieE s faged § faaar @wa & 1 (log 0425 = — 0-6021)

Describe the principle controlling each of the following processes :
(1) Vapour phase reﬁnirig of titanium metal

(i)  Froth floatation method of concentration of a sulphide ore

FrafarEe wei T % Sl g & avh S -

()  TEefaaw grq & a9 SR Uity

(ii) TTHREE JITSE & I a4 fafy gry gigo



15.

16.

How would you account for the following :

(1) Cr?t is reducing in nature while with the same d-orbital
configuration (d4) Mn%* is an oxidising agent.

(i) In a transition series of metals, the metal which exhibits the
greatest number of oxidation states occurs in the middle of the
series.

frefafea & sror ofeq o FIST -

() Cr’* % IyaEs § afs oo d-ed faema @b & ww Mt
39T dl 2 |

(i)  FHWO grged &t fee SRt F, S T walfys den § suadd Faen KW
A Gl 8, 98 SR & W ¥ uny er @ |

Complete the following chemical equations :
(1)

(i) Cr,0% (ag) + Fe** (ag) + H' (ag) -

OR

State reasons for the following :
i) Cu (I) ion is not stable in an aqueous solution.

(ii) Unlike Cr3*, Mn?*, Fe** and the subsequent other M>* jons of
the 3d series of elements, the 4d and the 5d series metals
generally do not form stable cationic species.

g Tarat SdER @ Ol @

@)  MnO, (aq) + S,05 (aq) + Hy0 ()

(i) Cr,0 (aq) + Fe** (aq) + H* (ag) -

b e
frafafea & sror fafau .
()  Cu (I) 3 Sea faeraa & wndt 98 @ 2
(i) @ @ 3d Fvit F Cr3+, Mn2+, Fe3* 3ik ag & M2+ Al & favda 4d
sk 5d Al & urg @mEE ¥ W@ wE wfes @ s |



17.

18.

19.

20.

Explain what is meant by the following :
(i) peptide linkage

(ii) pyranose structure of glucose

Wy Fifve f& F=fafas @ =1 gaan S @
() Uers faes

(i) TqFE F RAT &

Write the main structural difference between DNA and RNA. Of the
four bases, name those which are common to both DNA and RNA.

DNA 3R RNA # & @ies 3@ & faf@e | 9r gel # & 39& 9w
fafae <t &7 @ & e S @

A solution prepared by dissolving 8:95 mg of a gene fragment in
35-0 mL of water has an osmotic pressure of 0:335 torr at 25°C.
Assuming that the gene fragment is a non-electrolyte, calculate its
molar mass.

S % 350 mL ¥ S & Uk @UE F 895 mg WA AR fIoEd HmEr ma
fmd 25°C W wugwl T@ 0-335 torr @ | ¥ TFAQ gL f& S @us
faq-a1g9ea 2, SEH e (FeR) FEM F9 HGC |

Classify colloids where the dispersion medium is water. State their
characteristics and write an example of each of these classes.

OR

Explain what is observed when

(1) an electric current is passed through a sol

(ii) a beam of light is passed through a sol

(iii) an electrolyte (say NaCl) is added to ferric hydroxide sol

AN G I A Sidkel f @fel HNT | g3F Gl & fEadvar ik
TH-T& 360 T |

Fren W & Fa1 @ @ 5@

1) fed oid § § faeq g} safea @ o @

(i) YH H CF OIS H o g § @ warfed fear s @

(iii) #¥ fogq-999eF (I¥ NaCl) W& eggiaases dic § S o 2
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1. How would you account for the following :

22.

23.

1) HyS is more acidic than H,0O.

(i) The N -0 bond in NO; is shorter than the N —O bond in NO;.

(iii) Both O, and F, stabilize high oxidation states but the ability of
oxygen to stabilize the higher oxidation state exceeds that of
fluorine.

frafafaa & Fr sR0 R -

(i)  HyO Ft 31 H,S 3ifes ar<iig 2 |

() NO; # N-O 3™y NO; # N-O ¥y I grer & 2 |

(i) O, 3R F, A4 & I Iugay el & @fye W ¢ wyg @@
TIHNA H I i TgH 7 |

Explain the following terms giving a suitable example in each case :
1) Ambident ligand

(ii) Denticity of a ligand

(iii) Crystal field splitting in an octahedral field

3w 3ITFT 27 gU ffafed ss W F sre #ifY -

(i)  3¥ach feve (Ambident ligand)

i) favs & fad (Denticity)

(i) EFEE &7 # frea & faura

Rearrange the compounds of each of the following sets in order of
reactivity towards Sy 2 displacement :

(i) 2-Bromo-2-methylbutane, 1-Bromopentane, 2-Bromopentane

(i1) 1-Bromo-3-methylbutane, 2-Bromo-2-methylbutane,
3-Bromo-2-methylbutane

(iii) 1-Bromobutane, 1-Bromo-2,2-dimethylpropane,
1-Bromo-2-methylbutane

fifafad s T & AME ® 7% Sy2 Framd &t wfrar & w9 § fafev
1) 25m-2-Rfamsges, 1-mMe=T, 2-Mdty

(i)  1-5-3-Afydsge, 2-Am-2-Afaesged, 3-7m)-2-Afadsea

(iii) 15M=gEH, 1-5M-2,2-SRAfGENH, 1-0a-2-Afgasea



24.

25.

26.

How would you obtain the following :

@) Benzoquinone from phenol

(ii) 2-Methylpropan-2-ol from methylmagnesium bromide
(iii)) Propan-2-ol from propene

ay fefafgs ¥ T FO

() @ § I

(i) Afgeifen SERe ¥ 2-HfadaniT-2-3d

(i) M F A-2-3TT

State reasons for the following :
@) pK, value for aniline is more than that for methylamine.

(i1) Ethylamine is soluble in water whereas aniline is not soluble in
water.

(iii) Primary amines have higher boiling points than tertiary amines.
frafafae & wro fofau .

(i) U F AT pK, F A aega Afeeidy § ifew @ @

(i) TfoRds S § geatia @ W el 9@ F T gt |

(i) wEfE TE F FogEiE goaEs WA 8 9IS ad ©

Draw the structures of the monomers of the following polymers :
(1) Polythene

i) PVC

(iii) Teflon

frafafaa sgasl & TEAR # GEAN TERT

()  uichd=
(i) PVC
(i) 2w



27. What are the following substances ? Give one example of each.

28.

(1)
(ii)

(iii)

Food preservatives
Synthetic detergents

Antacids

frfiRea Terd &1 31 € ? Y% YHR & Ush-Ud 3 T |

(1)
(ii)
(ii1)

(a)

(b)

(a)

(b)

(a)

(b)

EG | C A ELAE
dydfid gHeS
e=If4E (Antacids)

What type of a battery is lead storage battery ? Write the anode
and cathode reactions and the overall cell reaction occurring in
the operation of a lead storage battery.

Calculate the potential for half-cell containing

0-10 M K,Cr,0; (ag), 0-20 M Cr°* (aq) and 1-0 x 10~* M H* (aq)
The half-cell reaction is

Cr,02" (ag) + 14 H* (ag) + 6¢” — 2 Cr* (aq) + 7 H,0 (),

and the standard electrode potential is given as E° = 1.33 V.

OR
How many moles of mercury will be produced by electrolysing
1-0 M Hg(NOg), solution w1th a current of 2:00 A for 3 hours ?
[Hg(NO3)y = 200-6 g mol~ 1

A voltaic cell is set up at 25°C with the following half-cells
AI3*(0-001 M) and Ni®*(0-50 M). Write an equation for the
reaction that occurs when the cell generates an electric current
and determine the cell potential.

(Given : ENi2+/ -025V, E’

e guEs 2 frg YR F 320 @ 2§ duEd e F FH R W
St T 3R Fere W HFufrard B § o go-faeraR St ¥ afufwar A
g, 3R fafae | |

0-10 M K,Cr,0, (aq), 020 M Cr®* (aq) 3% 1.0 x 107* M H* (aq)
et - 1 fae oftsfda e |

¥ Afufry 3@ TER @ et @

Cr,0% (aq) + 14 H (ag) + 6 ¢” — 2 Cr®" (aq) + 7 H,0 (1),

W+ fole aes gl fawa fear mn @, E° = 133 V.

3+/ - 1‘66 V)



29.

(a)

(b)

(b)

(a)

(b)

3 € F faw 2:00 A F f%quur{r F 9¥ Ifg 1'0MHg(NO3)2ﬁrazm
& fagq-3ues fear e @ @t vkt & fead O & I@RA @ 2
[Hg(NO3)2 = 200-6 g mol—l]

s T G F 25° C W 9 d-Jadl & wg ofya frar oer @
AI3+(0-001 M) 3t Ni2+(0-50 M). 39 3fufean &1 adfiewu fafaw & S
F fagq U I 3 W A R} R ¥ @ fww g AT

UG NP

o

=-025V, B,

=— 166 V)

Draw the structures of the following molecules :
@) (HPOg)g
(i) BrF,
Complete the following chemical equations :
(i)  HgCl, + PH; —»
(i) SOz + H,SO, —»
(iii)) XeF, + H,O —»
OR
What happens when

() chlorine gas is passed through a hot concentrated solution
of NaOH ?

(1) sulphur dioxide gas is passed through an aqueous solution
: of a Fe (III) salt ?

Answer the following :
i) What is the basicity of H;PO4 and why ?

(ii) Why does fluorine not play the role of a central atom in
interhalogen compounds ?

(1ii) Why do noble gases have very low boiling points ?

10



30.

(a)

(b)

(a)

(b)

(b)

(a)

frefafaa srpslt #i d@AIC smfEd HifT .
@  (HPOy),
(i) BrF,
frfafaa Taafe el S Q@ FNT -
(i)  HgCl, + PH; »
(i) SO, + H,S0, —
(iii) XeF, + H,0 >
rear

T A 8
(i) NaOH & §% ¥ faaqgq #§ Fa07 A9 yafgq i e @ 2

4(ii) Fe (III) €07 & Sy faoad § @ g SReHEEe 19 yaifed @i

St 8 2
frfafad & W T
(i)  H,PO, & &H (basicity) #1 8 3k =i ?
(i) %w%ﬁmﬁﬁmﬁﬁmﬁamﬁmﬁwwﬁﬁ?ﬁ
?
(il) 3epE (A N & FagAiF a7 w7 F A & 2
Illustrate the following name reactions :
(1) Cannizzaro’s reaction
(ii) Clemmensen reduction
How would you obtain the following :
(1) But-2-eﬁa1 from ethanal
(i)  Butanoic acid from butanol
(iii) Benzoic acid from ethylbenzene
OR
Give chemical tests to distinguish between the following :
(1) Benzoic acid and ethyl benzoate

(ii)) Benzaldehyde and acetophenone

11



(b) Complete each synthesis by giving missing reagents or products
in the following :

| COOH  SOCI,
@ @COOH heat

3 H,N C QVHNH,,
(ii) C,H.CHO —

Gi) ( )y=CH, — (_)—CHO
(a) frefafaa T awet fufraet & 3T ST -
() HE S sfufra
(i) A JTFE
(b) fr=fafEa @ g I T O
(i) T ¥ F2-2-3id
(i) =gAfa ¥ FRIRF
(iii) Ufgde=iT ¥ I=izs 3T
tgar “
(a) f=fafEa & 9] 0 F foau gamfts o & fafau
(1)  a=gE I el ufre I
(i) ISifcsere 3R AWAWEA
(b) frfafaa # fiErs sgar 3O & 7 @ U d IR faEw TS
dyetyo & quf HifSe

COOH SOCl,
o Qo
COOH ST

v

H,NCONHNH,

(i) C4H,CHO
Gi) (=cH, —> (_)—CHO
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