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Answers for MCQ
- Chemistry I GCE A/L 2013
1-5 11-5 21-2 31-3 41-4
2.5 12-2 22-2 32-5 42-2
3-4 13-5 23-3 33-1 43 -4
4-3 14 -2 24-2 34-5 44-3
5-2 15-1 25-1 35-4 45-1/2
6-1 16-4 26-1 36-4 46 - 5
7-4 17-3 27-2 37-1 47-1
8-3 18 -4 28-4 38-3  48-all3/5
9-1 19-5 29-2 39-3  49-3
10-2 20-2 30-3 40-4/5 50-5
Answers
Chemistry II GCE A/L 2013
Part A - Structured Essay
0L a) @) CO<CO,<CO}
| (i) NH,<NO;<NO;
(i) BaSO, < MgSO, < CaSO,
(iv) Ne<Ar<Kr (vander Wall forces of attraction are greater when atom/molecule gets larger)
(v F<Cf<S<Si .
b) (1) o+ ae o | :6:
H-N-N = 0O Or ];I A
H 0° H-N-N= O:
- + - + + e — T + o
) H= N-N=Q<«—H-N=N-0: «—H-N-N-0Q:
. l L 1]
H Q¢ H :0¢ H O
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B
’ pecause WO opposite Stab!c because )
Stable because  opposite %nitg::tsﬂe are On adjacent fzft:gcrfc;::i:n e Tﬁh{
) a ¢ ch: O
charges on adjacent atoms, e en) atoms ore ele e o T,
with negative charge on the (nitrog ) i CIroncgam.c “Wgr:: b
more electro negative oxygen m,
Alternative answer H :ﬁ):
(e ] v
Ly YL H-N-N—Q
H-N-N=0 Bl '
e - = 5 :
H :0: iy e
@ H—T:I=1\I]-'—"—"6: or H_N=N “’
+ N *
N attached to 2 H atoms N attached tom
- T
(iii) [ tetrahedral e | v trigonal planar
| (SRR IR pyramidal -, trigonal planar
)1 O e sp?
(iv)  Molecule is polar.
(v) | RO sp’ (hybrid orbital) + sp*(hybrid orbital)
II.......sp* (hybrid orbital) +Is (atomic orbital)

(Type of orbital in words is not necessary. But for hydrogen, only Is is acce-lated;)
" 2.(@a(@ A=Li B=H;C =Li,N;
D=LiH;E=NH,
(If A is incorrect, no marks for B,C,D &F)
I
» at the top, as the number of screening (electron t_"“,ed:rm
ck should be either Li or Be. But only Lt g
(ii) 2Li+2H,0 — 2 LiOH + H,
2 LiOH — Li,0 + H,0
6Li+N,—»2LiN
2Li + H,—» 2 LiH
Li,N + 3H,0 — 3LiOH + NH,



(v

)  1°28°2p° 35737457 30 Or 15?25 2p% 352 30 300 42
(ii) +2;+3;+4;+S0r+1[;+1!1:+lv;+v S
Or 2;3:4:;50r 11;11;1V:V
(iii) +2 ... VO .. basic
+3 ... V0O, basic
+4 ... VO, amphoteric
+5 ... V,0, acidic (amphoteric also accepted)
(iv) VO; ...yellow, VO* ... blue
(Y’* and V?*, are not oxocations)
) [Cr(Hzo)B]" ... violet or blue-violet
or Cr'-::q‘ or Cr* ... green

w“lll tﬁazcg}s — Green precipitate or evolution of (colourless) bubbles
[evolution of CO, was also accepted though you cannot actually see thatitis CO,]

(vi) V is used as in steel-alloys
or used as a catalyst [ as V, O, in contact process for manufacture of H,S0,)
(vii) I... green precipitate (of Cr(OH),)
II..... yellow solution (H,0, Oxidises Cr of oxidation state + 3 , to + 6 in chromate. CrO;
(viti) X=Cr0,,Y= Cr, O,
(ix) Orange solution turus yellow
(Dichromates are converted to chromates in alkaline medium)

(x) Advantage :- Titration can be done in the presence of chloride ions.

or It is a primary standard.

Disadvantage :- Difficult to observe a sharp colour change at the end point

Or It is not a self-indicator and hence an external indicator is needed.

(i) Oxidation reaction: M* —> M3;w+e
Reduction reaction: C{m +2e—»2CL )

Cell reaction : ZM:’&]J +Cly,—> IME+ 2 C{’;m _
(i) A: Cﬁm‘lm] ,

B : Salt bridge

C: Volt meter/ Potentiometer

D: C£ (ag, 1.0 mol dm™)

. 2 3+
E : Mixture of M= ol de) and M {aq1.0 mol dmr3)
(aq}h0
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(iii) Bl = Efus = Elus OF Een® Ecupose amoe

or Eﬂun = Eocry(:r - Eﬂmlmiz* or
EL“ =136V-077V

=0.59V
@ 202+ oy, s S I 20 4
2x-82.5k}mol"
2x-48.5kJmol" -334kJmol™

2 M(s)+ Cly

AH® = (2x-82.5 kJ mol") + (-334 kJ mol™) - (2 x -48.5 kJ mol)

= -402 kJ mol
‘.
(iv) or
Enthalpychange kimol*
A
2M, + G,
97.0
2M*  +4e+CL
-97.0 () 2 3 165.0
b QM}L:: +6e + Cfm} Y
AH®
. _ 334
e 2M1;,‘ + ZC{;“]H&

AH® = (2 x -82.5 kI mol) + (-334kJmol™) - (2 x 48.5 kJ mol")
= -402 kJ mol"!

v)  AG  =-kE_!=(-1.93 x 10° Imol"V")x 0.50 V
= -1.1387 x 10° Jmol" = 113.87 KJn\o]
AG? = AH®- TAS® (standard states essential)
-113.87 kJ mol* = -402kTmol - 298 (K) AS?

AS*  =288KkImol + (-298K)
AS®*  =-0.97 KJmol'K-

OYCR P T
» G~ CH,CH,CH, , CH,—C — € —cn
\ k]

CH,CH, CHych, 1
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1l structural isomers or chain isomers or constitutional isomers.

(ii) ] . B C
ll.i : }-\I EH’ C\l\*l; H
cH~ —CH,CH,CH, | o= (\: | N4
/ \
CHZCH3 CH‘ CHz CH2CH3 CHz CHl C:H:2 CI‘I:

i Bis3- methyl - 2 - hexene or 3 - methylhex -2 - ene
C is 3 - methyl - 3- hexene or 3 - methylhex -3 - ene
(if B & Cin [ are interchanged, the correct TIUPAC names should be written accordingly)
Br Br Br Br
o O P ci—tu—dy o we—¢—¢—w
HOH

'Q CH,C=CH or HC-C=C-H
R CH,C=CNa’ or CH,C=CNa or HC-C=CNa* or HC-C= CNa
S CHC=C-CHCH, or HC-C=C -CH,CH,

(i) _
Reaction 1 > 3 n
Reaction type A, E, - AB s,
CH, = CH-CH,Br . : I?r
—>» CHC'H-CHBr ——> CH, CHCH, Br
(ii1) H-Br | -
\\J :Br-
Alternate answer:
H{-Er—h H* Br
. .
Hf = CHCHBr —» HC-C CH,Br — H,C—CHCH, Br
H' :Br- r
_Bl’ H Br Br Br
: | / 7 £ 1 . /
v T: H—C—q—(¢—H of CH,—CH,—CH,
H H H

(v)  The intermediate carbocation for 'P', which is CH,-C*HCH,Br , is more stable since itis a
secondary carbocation. Therefore P is formed faster.

The intermediate carbo cation for T, which is C*H,-CH,-CH,Br, being a primary carbocation, is

less stable.
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Answers
Chemistry I GCE A/L 2013
Part B - Essay

05. 2) (i) the total number of moles in the gas phase =n

Using PV= 1RT

_ PV
= xr

n = 10x10°Pax 08314 m’
83 TmoF K J00K

n = (0.5mol

(i)  the mole fractions of A and B in the liquid phase

Number of moles of A in gas phase =n » » Number of moles of B in gas phase

=1, ,mole fracty

of A in gas phase = X » » mole fraction of B in gas phase = X} , mole fraction of A in liquid phyg
= X', » mole fraction of B in liquid phase =X

x-ﬂ n’t = _2_
x w3

n = n+n =05

n, = 0.2 mol :

n = 0.3mol N

Amount of A left in the liquid phase
Amount of B left in the liquid phase

]

(1.0 - 0.2) mol = 0.8 mol

il

(1.0-0.3) mol = 07 mol

! — 0.8 mol 8
%s (08+0.7Ymol = Tg = 0.533
X! = 0.7 mol _ 7

i (0.8+0.7) mo] 5 = 0467
(The steps can be combined)

@iii)  The saturated vapour pressures of A and B,

Partial pressure of A = P, . Partia] Pressure of B =

Py, Saturated vapour pressure of
A = P saturated vapour pressure of B = po
B

Applying Daltons law.
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(ii)

P, = PxX, = 1.0 x 1 Pag-'-z_‘_n_':_’l
— a0x 10 0.5 mol
Poo - O x 102 Pa
~ similarly '
Ps‘ = PXXB=1_0;¢103 Pam
0.5 mol
P, - 6.0x102Pa -
Applying Raoults law
A 3;15
= 75x10Pa
R = P - 60x10Pa
Xa M5
= 1286 x10*Pa
2+ . '
Mn(OH),(s) == Mn*(aq) + 20H1(aq) ............ (physical states required)
K, =. [Mn*(aq)] [OH (2Q)]? ........... (physical states required)
K, =  1x10°moldm’ x(2x 10° mol dm’} |
K, = 4 x 105 mol® dm™®
NH,OH(aq) === NHj(aq) + OH'(aq) ............. (physical states required)
% (aq)) [OH(a ' '
K, = [NH: (2q)] [0 (aa)] weeeeenie (physical states required)
[NH,OH(aq)) '

Since NH,OH is a weak base, amount dissociated is very small

[NH!(aq)] = [OH:(aq)}) or [NH,0H] =0.01 mol dm?

6% L0 . _  [OH(ag)] (mol dm?y
16 3102 mol der= = -0.01 mol dm?
[OH(aq)) = 4.0x 10% mol dm |
Ker = [Mn*(aq)] JOH Q)T
4x10% (moPdm?) = 107 (mol dm?) X [OHG@AY
4 x 107 (mol’ dm”) _ 4 102 (mol dm?
[OH'(ﬂq)]z = 10.3. (m OI dm-.f)
[OH]'(aq) = 9 x 10 mol dm’
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(iv)

] ) ) OI (im ;‘\!ﬂ”]]‘n

!h:v
N = 4 .[ Inl
ide [OH(a@)] = 2> 10" mol e
ntration of NH OH necessary 10 provide |
concentrs .

NH:(aq) + OH(aq) (NH‘OHW' is 2 weal hascj,
NH,OH(aq) =—= 4 4 mol dm"*
2 :IU“‘ mol dm? 2 x 10*mol dm?2 = 10°mo
x -

(2 % 10*F (mol dm”’

1.6 x 10* mol dm™ = -2 x 10° mol dm”

x = 225x10°mol dm’
- i cd to be constant)
(As dissociation is very slight [NH,OH],_, 1s assum

1.6 x 10 mol dm?® = [2 x 10%])* (mol dm™)?
X

x = 25x10"mol dm?

Mol Wt. of NH4C, = 14.04+1.0x4 +35.5 =53.5 g mol*!

-1
Therefore the moles of NHCl= 535g+53.5g mol" =0.1 mol
Since NH,Cl is completely dissociated in aqueous medium. (salt)

[NH;aq] = 0.1 mol dm?

If the concentration of NHOH as C mol NM~ the degree of dissoclation as o

NHOH(ag) <= NH {@aq) + OH(aq)
at equllbrium
C (1-) mol dm? Cc moldm? (o mol dm?
[NH;(aq)] = (0.1+¢xc) mo) dmy® = 0.1 mol dm?
[NH,OH(aq)] = (1.0 cx) mol dm3 = 1 mol dm?
Note; If written as statements also, correct
1.6 x 10 miol gy = . |
Mol dm 0.1 mol gy [OH‘(aq)] moldm?
. 1.0 mol dmy3
[OH(aq)) - = 1.6 X 104 g dm
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T]-.cfcfore the amount of NH4C1 = 5135 £/53

gince NH,CI is completely dissociateq in aqueg
Hj(ﬂq)] = 0.1 mol dm??

NH:(aEIJ' = (0-1C°‘:)Im°l'dm'3= 0.lmoldm= =

Nﬂqoﬂ(aq) = (0.1 Cec) mol dm? = 0.1 mol dm? -

Note: If written as statements

3.6 = 535 g mop
3 g mol"

us medium

= 0.1 mol

also, full marks can ‘be’eamed.

[salt]
'FOH = pk, +log,, | > i

- pOH

[base]

i

: ' 0.1 3
pOH = -108,,(16 X 10-5) + log, ({0 mol dmt)

3.796

[0H]= 1.6 x 10" mol dm?

The [Mg(NO,),(aq)] in the final solition

_ 0.02 mol dm? x 0,50 dm?
1.0 dm?

= 0.01 mol! dm’®

To avoid the prebipitation of Mg'(OI.-I)z(s) in the fjinal'mixturé, the followirig criteria should be
satisfied \

Mg(N()z) 1s completely dissociated tf) Mg?* and NO; ions - i
Therefore [Mg2*(a¢)] in the final solution = 0.01 mol dm"

in order for Mg(OH), not to precipitate,

K, of Mg(OH), > [Mg* (aq)] [OH (aq)]? |

That is solubility product of Mg(OH), 2 its ionic product o
1%10-10 (mol? dmr®) o 102 (mol dm?) {OH-(aq)}*

Oftagp < LXW0PORdM) 108 ol gy

1 02 (mol dm™)




]
i
Haq) € ¥ 17 10" mol dn on
i: ;NqH oH(@in th nal s0
| | dni”
0.20 mol dnt” X 0.50dn’ = 0.01 M7
-
= 1.0 dnt’ keep [OH-(aq)]at 1x10* mol dm? be ,, /
: NH,Cl 10 {2 ; !
Let the required concentration of (; e - =

t dissociated

Since amoun
dissociated

Salt is completely |
“ A x1x 10+ (mol dm™)

» (mol dm
y (o 0.1 mol dnt’

—3

- 1.6 x10%mol dm’

¥=1.6 x 107 mol dm” .
The amount of NH, Cl necessary 10 prevent Mg (OH),

- 2
precipitation = 1.6 x 107 mol dnrd x 1.0 dn® = 1.6 x10 mq!

(vi)  In group separation to avoid the precipitation of Mg(OH), in group III (Or other cations iy

6. (a) (i)
(ii)

may precipitate as hydroxides) NH,Cl is added before adding NH, OH.

~ Rate=K [M]*[N]" _
I According to the first graph, the rate of the ion is ind t
0 the : reaction is independent
of the reaction with respect to M must be zero (m=0). Thzrefore Ezt?:]i(%??fore e orde
I From second gra | |
Ph, when [N] = 0.1 mo] dm?3 =
Rate = 40 mo] g g ™", Rate = 10 mol dm* s-] » When [N] 0.2 mol dur
When the concentragion ; |
: on is doubled rate ;

Nis 2 (concentrat: ' ¢d rate increased i
o tration x 2/, 2t o 2y four times, therefore the order with respectto
Using data 1o an

Y two poj

‘]‘g mol dm? 51 (0.1 mI:]I 323),,
2 MO 5=k (02 gy dodp_ (1)
._l . 40 mol dm3 §' . T (2)
) Tomol gy = ( mo] g
4=7n mo] 4 3)
n=3
Note : Fq, obtap;

half the 5 " = 2 on]

© Marks ar o 2 O Agume
Im “8iven * 8- Curveq o
veral] ape o
Order = me2eg fthe graph means order = 2, 00lY
T2
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(iv)

From equation (1)
= 10 mol dm s
~ (0.1 mol dnri)?

= 1000 mol dm? s

or

From equation (2)
40 mol dm3 g

k= (0.4 mol dnr3y:
= 1000 mo! dnm® s
AB(g) == A :

Att Tg 1.0 mol 0(g) + Bég}

at equilibrivm - _
q o = (1 -x) mol X mol xmol

concenfration
at equilibrium | 1:]_,—-*" X X
(mol dm) v 4
(o BN g

7 ([ oy
KCV (1-x)=x*

After opening the tap the volume is increased to 3V, The amount dissociated is 'y’ mol
AB(g) == A(g + B(p)

at equilibrium (1 -x) mol y mol y mol
or '
concentration o .
at equilibrium IT-% | }yﬁ - '3?’?
(mol dm)
o IDIN)_

T [y

3KV (1-y)=)




same becausc INCre 1§ pq chy
c

s th Mg i

{i i) Equi]i

32 0.5 mol (1-%) =0

(3x -1 mol) (2x +1 mol) =0
x=-§—mol' Or

X =% mol Or (cannot be accepted as it is a negative value,

. x=0.33 mol

(i) When volume is V, the amount dissociated = 0.33 mol, when the volume 1s increased
3V the amount dissociated = 0.5 mol. increasing of volume decreases the pressure of b
System, more AB(g) is dissociated to counter this change -

(iv)  Applying PV =nRT to second equilibrium,
Y =0.5 mol .
n=1+y=15mo]

Volume =3V ang = 400K
P,= 15« R x 400

Yoy
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Increasing of temperature from

() @) dissociated. Therefore, supply 0‘1-01? Kto GUD_K (at constant volume) has increased the amount
b reaction must be endothermic. eat has driven the forward reaction. Therefore, the forward
) Assumption made in the calculations Ay the gasses behavé as ideal gasses.
0
i : 0 ' : OH 1
_ dilH SO V/
CH —254 A NaBH N PCl
CHC= HgSO, CH,—C CH, ——» CH}_,CH_CH._,’_ ,_,5_;.. . CH,CH CH,
' ' g lether
CH OH ¥ MgCl
 / eoncgso, | di'H,SO, T e 7 N
/9 = g\ “~or _ CH,C CH, "‘m* CH, ?CHS CH,CCH, CH >H ~-CH,
dil ’
- cu, 41 .50, cH, CH cH, 2~ ' CH,CHCH
(i) CH, COCH,
(i) dil H, SO,
()

g(“:\m@ ©/“\©\C

A
COOH NH, *NH,
0} i. ag.NaOH ot
L O :
C\ / ii. dil. H?SOI‘I NaNOszC‘u
HE or lPC‘s 05°C
dil. H,SO
: Ic-,';‘ . COoCl N:Cl
dil. acid ©/ . ,
0O CuCl or CuCVHCI
" or Cu

of
1 -t

AICI,
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Alternative answer
0
e
g N NH
1 C1,/FeCl,

COOH NH,
0 f i, ag.NaOH
e d

ii. dil. H S0, 'al'\OﬂiCl

|
b PCI
NH J s
gc dil. H SO cocl NiCl
dil. nmd ©/ )g
Cl 1 H,PO,

CT AICI, @’C'

Cl
or CH,-J:H - CH,+ CHJOH + Na

cl

7. () () CHS-(J.‘H-CH, + CH,O
?.—

CH,-CH-CH, + CHCI

Cl
CH -('IJH-CH + CH,0- reactants
(ii) ’ i
Y = CHCH=CH,
(iii) Elimination reaction
(iv) (c:
|
CH-CH-CH, — CH,-E:H -CH,+ CI
+
CH:!"CH-CI'I3 'OCH, —_— ?CHJ
CH:' CH - CH}
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A=ZnCO,

o Yellow when hot, white when cold, is ZnO
B=2Zn0 e £0 60, > ZnO + CO, Colourless - lime water milky
c=CO,
D = Zn* orasoluble Zn salt like Zn Cl,
E= ZF‘S is ﬂ"_" “’l?ile precipitate formed in Gp. IV of the qualitative analysis reactions and sulphides
dissolve in dil. acids. Also Zn(OH), is a gelatinous while precipitatc which dissolves both in
NH,OH and NaOH. Other amphoteric hydroxides like AI(OH), do not dissolve in NH,OH.
F = Zn(OH),
G = Na,ZnO, or Na, Zn (OH), or Zn(OH)> or ZnO,*
H = [Zn (NHl)‘]z* or [ZH(NH,)‘,]L
g ® O SO,
(i) 3(S0,+2H,0 — » SO +4H" + 2¢)
Cr. O+ 14H" + 66 —— 2CP* + 7H,0
Cr,0,* +2H' + 350, —— 2Cr* + 3507 + H,0
H,0,+2H*' +2¢ —» 2H 0O
SO, + 2H,0 —— SO+ 4H" + 2¢
SO, + H,0, —» SO% + 2H" or SO, +H,0,— H,SO,
H,SO, + BaCl, —» BaSO,) + 2HCI or SO} + BaCl, ——» BaSO,} +2CI
Alternate answer (I)
3(H,S0,+2H,0 —> SO +4H" + 2¢)
Cr,0F + 14H* + 6e —— 2Cr" + TH.O
Cr,0 +2H" + 3H,S0, — 2Cr** + 3807 +H,0
H,0,+2H" +2¢ ——> 2H,0
H,SO,+HO0— SO} +4H" +2e
H,S0, +H,0,— SO +2H*+H,0
H,SO, + BaCl, —— BaSO“lr +2HC! or SO%+ BaCl, —— BaSOf\' +2CI
Alternate answer (II)

R
e g 3. " et .

3(SOZ + H,0 —— SOF + 2H" + 2¢)
Cr,0r + 14H* + 66 ——» 2Cr* +7H,0

1

Cr,0,7 + 8H' +350; —— 2Cr" + 3507+ 4H,0

231
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H,0,+2H" +2e —> 2H,0

$O% + H,0 — SO >4 2H' +2€
. S07+H,0

SOr+ H,0, —

H,SO, + BaCl, —> BaSO, | + 2HCI or SO BaCl, —> BaSOy+ 2.
Fantaat’ | 4 | _ .

Note :
If equations are no balanced - No marks ' S
frect complete reaction 15 given full marks are give,

If the half reactions are not given but the €0

i) L Q = HSS
I 2HS+S0,—» 35y +2H,0

8. () () 10; + 51 + 6H* —— 31, + 3H,0 ==~ (1)
L +25,05——S0F +2I (2)
moles of $,03 . L0 12.50
moles of I, = 1%33 x 12.50 X
moles of H* = 1%33 x 12.50 x_21_>< 2
[(H] = 30 %1250 x £x 2 x 1900

= 0.25 mol dm?

Note : * T T y . |
The relationship H* = 82032 can also be used in the above calculation



T

e AR

e Tuae
T

(i) NaOH +HCl —_, NaCl + Hz()

NaCO, +2HCl — 2NaCl + 1,0+ co,

moles of HCI required to reget with NaOH & Na,CO, 0.25

= 7000 * 320
moles of HCI required to react with NaOH = T%%% x 24,0
Therefore, moles of HCI required 1o react with Na,CO,
_ 025 0.25
1000 X 32.0 - 'iﬁﬂ—'o x 24_0
= 0.008 - 0.006 | =.0002mol -
Therefore, moles of Na, CO, in 25.0cm . = 0.002
2 .
Moles of Na, CO, in 500.0 cm, - . L%QZ;-TSGD =0.002 x 10
w
= 0.02
molecular mass of Na,CO, - : - =106g mol"
mas of Na,CO, _ = 0.02x106=2.12¢g
% Na,CO, in sample ©o=22 x100%
i

. ‘ . : - . T e aed f
(iii) Assumptions - all the carbonate in the solution is precipitated as BaCO, A TG 30N o
excess BaCl,

233



SO.(g)
9 @G 1 S(s) + Og) —2— °-:
450°C .

250,(g)
250,(g) + 0,(8) “T2am 3

oX¢
s0,(g) + H,S0,()— 2‘:;5;01((3;)
H,8,0,(1) +H,0 (I)——" <"

Other methods in producing SO, are also acceptable
+250
eg.  2PbS(s)+30,(g) —=— PbO(s) A8)
2ZnS(s) +30,(g) —E—> Zn0(s) + 250,(g)

2H,S(g) +30,(2) _é-—:-lep(g) +250,(g) |

(H,S in crude oil bumed in air)

2CuFeS (s) + 40 (g) —E—> Cu,S(s) + 2Fe0(s) +350,(g)
(copper pyrites)

4CuFeS () + 110,(g) —2—» 2 Cu,0(s) +4FeO(s) +8S0,(g)
4FeS,(s) + 110,(g) —L—» 2Fe,0,(s)+850,(g)

Note: Physical states are not required

9 ())II. ®  The reaction between SO, and O, is reversible
and exothermic

and the number of molecules decreases in the forward reaction
According to the Le Chatelier principle

the forward reaction will be favoured

by low temperature

and high pressure

The small advantage gained in this reaction by using high pressure is more than o
by the greater cost of equipment that would be needed

Hence, 1-2 atm pressure is used.

At low temperatures, the rate of reaction is
Hence, a temperature of 450C°4
A catalyst, (V,0,) isused to g
and achieve the

low

S used to get an acceptable rate

peed up the rate of the reaction
equilibrium condition faster

Any 9 points out of the 13 given
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Uses of sulphuric acid

{lll) -
Manufacture of fertilizer

production of dyes

pmduclion of explosives

production of detergents

Oxidizing agent

Manufacture of syntheltic fibres

Manufacture of paints & pigments

Drying agent(gases)

(any two) out of the is uses given above

AN
g 0 CaCO,(s) —=—> Ca0() + CO,(g)

or

Manufacture of chemicals
Production of drugs

In automobile batteries/ battery acid
Processing of metal ores
Dehydrating agent

Manufacture of plastics.

Used in petroleum refining

Cao(s) + 3C(S) ——é—i' CaCz(S) + CO(g)

2Ca0(s) + 5C6) — &, 2CaCs) + CO,g)

CaC,

II

= 450°C

(s) + 2H,0(1) —— Ca (OH),(aq) + CHy(2)

2NH,(g)

-..—

—~

N,(g) + Hz(g)

j

200 - 250 atm
Fe/K,O/ALO,

From natural gas or

Fractional distillation
naptha

of liquid air

850 -

4NO(g) + 6H,0@)

1000 °C

4NH,(g) + 50,8)

NO(g) + 0.8

"EW

Pt/Rh

Elcctrolyms of NaCl

2NaNO,(s) 1) +0:)
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1-10atm

2NO.(8)

2HNO,(aq) + NO@)

4HNO,(a9)
NaNO,(aq) + H,0(aq)

ot recired



9 (a) (iii) I

9(®) @

(i)

(iif)

Or

11

11
IV

VI

: 4CO,
Brinc (cnnccnlrmcd NaCl snlutmn}- NH, an z

Brinc - from s¢d walcr

NH, - from {he Haber process
CO, - from lime stone (b purning)

CaCl,

to precipitate NaHCO, |
o dissolve gases in brine
manufacture of glass, detergents, S0P
soda in detergents

CaCl, is added to remaining

sodium
(any two)

mother liquor after precip

Good source of SOF
CaCL+80; —> CaSO,2H,0 (gypsum

F F F
C‘-—‘%-—Cl F— (IF_CI F— #-—F

Cl cl Cl

CFC CFC CFC

F . -
H——tlL,-—CI H—¢—F H“%-*H.

Cl a R
HERC HCFC HCEC

Statement is correct

When ¢
ompared to C-F and C - Cl bounds, the C-H bond is weake
r

&

Problem is global warming.
B
oth HCFCs one CFC s are green house gases
That contri i -
iy ontribute to the rise in atmospheric tem
e lifetime of HCFC s S
s 1n the air is sh -
Hence, The contribut; orter as they are m i
ntibutions by HCFCS o i ore reactive
rming, is less

Since CFCS ar.
e les ‘
and 50 the contri .reactwe, they remain longer in th
ution by CFCS to global warmj ¢ atmosphere
lngs is more
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silicate and paper to soften hard water, 5
] “'a&hm
4

itating Na_Cl from sea water,



) Three Pmpcrlics of CFCy
(¥

l { c ] " h f‘ t!

W {-hcn’lic"HY inert - No damage 10 the foo

! ical inert .
physiolog no health problem .
Nonflammable - safey S even if consumed
gasily compressible and expandable . effective o

N e coili

Less ViSO © emsilymopile e
Low boiling points -

gascous at room temperature

ol specific heat - ; :
High sp effective cooling using a lesser mass of CFC

» CFCs at higher elevations / upper atmos

(v eaves C-CL or C-F bonds. phere, get exposed to UV radiations. This UV, breaks or

. gcneraling chlorine free radicals / flourine free radicals / ClorF

» The (Ct) chlorine free radicals or ( ) fluorine frec radicals

o calalyse the destruction Oro_,' molecules

¢ and reduce or deplete ozone levels in the upper atmosphere.

CFCl, Wk, CFC, + Cl (any CFC can be used)
(1+0,— OCI+0,

0,—™—»20

0Cl+0 — CHO0,

(vi) Depletion of ozone layer allows the penetration of high energy UV to the g:round.

Penetrated UV can contribute to following problems.
Elevate the atmospheric temperature

Produce ozone at the ground level

Cataract

Skin Carcinoma - Skin cancer

(Adverse) effect on vegetation (any three)
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(i) MnOi(aq) + H,0,(ag) * H*(aq

P‘b ,_...-—-'-"" H
s t or undergoes reductiol

oxidizing agen |
)-_2-;4;;+ §H,0+502

+8H* :

dergoes oxidation

2MnO; + SH:0:
Reducing agent of un

—

(iii) Cr,07(aq) + H-S@Q)* Hz'[aq)zcﬁ+ 435 + TH0

x +8H — .
Cr,07 +3H:S ¢ oxidation

Reducing agent of undergoé

(iv) Cu(s) + H:S(s) —=—>

(v)

10 (b)

Cu + HyS —2— CuS +H: : acid
Oxidizing agent or undergoes reduction or acts as an

C(s) + conc HNQ;—2—>
C +4HNO, — CO, + 4NO, +2H,0
Oxidizing agent or undergoes reduction

Method 1

Half reaction taking place:
5(Fe?* —» Fe¥*+e)
5(C,0? — 2CO, + 2¢)

3(MnQ; + 8H* + 5S¢ — Mn* + 4H'0)
3MnO, + 5C,0,** + 5Fe* 24H* —» 5Fe** + 10CO, + 12H,0 + 3Mn*

molar mass of FeC,0, =144 g

molesof Fe C,O, - 0.300g
144g

" 0.
moles of Fe** = moles of CrO} = %2008 =2.08 x 102

144g
Let the volume of KMnO, be V ¢m?
moles of MnO,” = -?%55. x v
Therefi +
erefore, moles of Fe* = moles of C0z = 0.025 XV x 3
0.025 0 "3

X VX-%. = 2.08 x 10°

1 B
o - V=49929 50

.s V - 50_0 Cm:‘
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Method 2

g(Fe? s Pt o g

"“‘QAJLE!_!.:..}'.E‘.EM'Z‘.;;,_;;:_Mu" I
fFer « MO, ¢ RH 0
ST » Mn,. . 4'1()
§(C,0) w200, 4 2 * )
2AMNO, 4 BH" 4 Se g e 4H 0

Eﬂh(ﬁ 4 -"(.;‘(')j + 1614 e ()

‘UJ * IMn* 4 tH.O (2)

moles of Fe™ = molesof Cop o 0300p '
Eh 'ﬁzﬂ— =208 10

Let the volume of MnO, for reacion (MYbe v et

of Mno, = 2025
Moles © A oo Y,

Therefore, moles of Fe* - ?0(315 ¥V, »§ (a3MnO,:Fe" =1:9)

— x\V x5 = 208x10°

Vv, e 16.67cm’ = 16.7em’

Let the volume of Mn0; for reaction (2) be V,em’
0.025 , .

moles of MnO, = 1000
- 0.025 « vV, x S ) (as MnO; : C,Of') =2:5
moles of C,Oj' 000 i
10
0.025 5 = 208X10
000~ V272 |
- 33.28cm’ = 33.3cm

AY

: . 16.7 cm' + 33.3 cm’

Total volume .
- 50.0 cm’
pam——

139

-



j0(p) Method3 (3ex3)

i + 570+ 10007 12H,0

I
IMnO; + SFeC,0. * 241 (%)

o

+(5¢x 3)

=208 % 10°
moles of FeC,O, = [}.30(:;5

] 3
of MnO,” for the reaction be ¥ .cm

Let volume

0025, p
moles of MnO, = To00”

5 moles of FeC,0, = 3 moles of KMnO,

0300 5 _ 0025x Vx5
144 1000

208x10* x10° x 3 =V
0.025 5

or

vV = 500cm’

10. (c) (i) Bumning of propane

2H(g) + 120,(g) — H.O(]
A8+ 120, 00 AH, = -286 kI mol! - (1)
Clgraphite) + 0,(g) ——» €O, (g) AH '

‘ . = -394 k 1 L2)
3C(graphite) + 4]{1(33 —_— C;”,(g) AH- ::134 kJ mol (2)
CH : ) Rhciad "

#(g) + 5 O:[g} S 3(‘.02 () + 41_]20(1) AH3 ) mol (3)
: . = -(4)
AH, = 4~ A}
“AH, +3 -
s 1 ¥ 3%AH, - ) 1,

\ = 4(-286 kJ mol') 4 3 (-394 kJ mo]

8
'2-.."."33},;'_{1:10]-1 ) -(-104 kJ mol-)
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.OR

AH,
+5048)— > 3CO,(g) +4H,00)

C)H,(g)
oy mol” PAH, + 3l
o, =4 (286 kImol) + 3 (-394 kJ ol
3C(graphite) + 4H,(g) + 50,(g)
g, = 4OH, + 38H, - Al

= -2222 kJ mol"
F

OR

Enthalpy Change
kJ mol"!

3C(graphite) +4H,(g) + 50,(g)

4 AH,

AH,
+3 x AH,

CJ Ha(g) +5 03(3}

~104

AH,

3co, + 4000, 4 |
2126 b—mmmm

C 1) (-104 kJ mol)
AH, = 4(-286 kJ mol') +3 (-394 kJ mol) (

(or correct cnthaipy on the diag
Al = -2222 k) mol”

ram)
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286 KJ mol! -(1)

Bumning of butan€ | AH, = |
- l-l - 2
2H (g) + 1120,(6) 1,00 ) =394 1 mol” @
C(eraphite) + 08) — _——»CO; (}g{ (g) AL 261 mol A
CHy o
4C(graphite) + SH, (g)— 4 -
C, P(Ig (g)+1320) " 4Co8) * 5H,0() 4
4xAH, - AH, | |
ot o 394kJmoI“) - (-126k]m01 1)

AH, —5(286k1m01')+4(-
— -2880 kJ mol”
==s=

CH, () +1320 (g)_—-———l' 4c0,g +5H,00)

AHsé-lzﬁkJmo\ %}H -!-:J,x.:_'xH2 =5 (-286 kImo’ )+4(394k1m01'

4C(graphite) + SH,(g) + 13/2 0,(8)

AH, =5><AH]-|-4><AH2—AH3

= -2880 kJmol!
OR
Enthalpy Change
kJ mol*
o [#C(eraphite) + SH,(g) + 13/20,(g)
C AH, SAH, +4AH,
12 3H8(g? +13/2 O(g)
AH,
_3006 |_22048) + SH,O(), -

Y
— Y

AH 6 kI mol1y + 4 (-394 k3 .
)+4( mol")-(~126k]m I
ol'') = 2880 kJmol

e ——————1
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gal "ecdﬂd to raise the temper ature of 400
of

i)
;ﬂf‘(l o =400 421 1C x (85 - 25710 Water from 25

' 10 85°C = akJ
"#ﬁﬁ#

(iif) Al gunt ofprlopane needed to produce the arﬁuunt of he .. | .
_ 1p222 kJ mol'l x 100.8 kJ e atin (ii

_ 454102 mol

Amount of CO, emitted

- 454x 102 mol x 3

= 136 % 19" mol

M#s of CO, emitted

1.36 x'10* mol x 44g mol"!

n

5.98g

Amount of butane needed to produce the amount of heat in (ii)

1/2880 kJmol! x 100.8 kJ
3.50 x 102 mol

Amount of CO, emitted

- 3.50 x 10? mol x 4
1.40 x 10! mol

[}

Mass of Co, emitted

1l

1.40 x 10" mol x 44 g mol"

N .

6.16g

parcd to butane for the same amount of heat produced. Hence
n com |

) prg
. whe
pane emits less CO, friendly.

Propane is more environmentally
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