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Chemistry Il GCE A/, 2014
Part A - Structured Essay
q i Cl>F>0Qs¢ T
T () () BaCl, > CaCl, > Bec, (s)
! Ty he: } lec i+ TEATY - :
" "o filled shells, as against only one sheild in Lj 3s° state (iv) SiCl, > NCL > 1C1, (5)
we Ol aable than 3s° 3p' state of AL Al gets additional
m,::w (vi HO >HO >0 (5)
g
(vi) NI!_.OH :-FNL'}_ > CINO > NO* {5)
] I|I
H-N-H :N-H
" . l e -y E‘ -
J :N*EC_Nr.: ...r"q—H or .NE("—N-(_’““,
" H
" R (“r
‘NeC~N-~C= NH. ¥ " :N=(C- -\\_\n(].! 2
~NH,
) NH! NH, Y/
‘N=ea N \ @ & X (E‘[ Y:?H
J.- “C=NH, «— N =(C=N-C -NH,
' vy
L1 ), P‘
~ + ']

5 N ~ .- \“’: NH,
e @ @ @ 7 iN=C=NC7
S =C ~ NH .~ = N-C = NH, +~—" *3 8
2 - IN' - = | I".F;NIL
: NH, -

(Anv 4 Structures = 4)
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__%_-_. 3
= C N*or N* :
" e
C ‘oonal planar | tetrahedral -_i
. \anar | trigonal p
electr ry | lincar mgonal P l'
i CCITon pair geometn : trigoual planar__| pyramidal
- - sular
shape linear il sp’ sp’
- . sp ——
hybridization 5P (1-12)
120°
X ]
[20° N
N = ¢ <
%Q,’_ / "_-,//.; “H
(iv) \/ /120 NH,
J;,C or less
: 120° (3
’N - 1-}1}2);.[#’
(No marks are awarded for b (iv) if b(i) is incorrect)
Accepted angles - 115° — [20° for 120° or less The half ionic equations for the above are,
Lle" — 1827 for 1809 NO, "'hH:O..l- + 8e N”"‘f' +90H w o Aa)
nay |
LIS — 122¢° for 120° AA +40H.N. " A}‘O, +2H_.O'j +3e . th)
1 N 2p atomic orbital or sp hybrid ordbital; C°... s I it ! ' |
hybrid orbital s g (@) x 3)+( (b) x 8). INO, +I3H,0 + AL + 120K .
270H + 8ARO - + 16H,0 g
1 C7sp hybrid orbeal © N sp” hybrid orbital or
T N spthybrid orbital: ¢4 ? hyhrid orbi 01 «6) - .
p*hybrid o sp’ hybrid orbital INO, +2H,0 +8AN  +SOH ——» INH 4 5ALp
! L) g " H
L% F i
i CHCT [Because of the higher polanty of C-C1 bond]
] R (vii) AN or [AAH,0), 1" or [AKILO) (OH ) -
i CHI [ T has a larger electron cloud than Clj i) )
: N Evolution of gas bubbles {
vy CHI l
. _ (viil)  Tomake aluminium based paints, alloys. elecin, al power cables
(i wondon dispersion forces for drinks, cooking utensils, aircraft hodies i
or - London forces 2(byy) A= Pb (NO,). (white Ph{}k: ppt s soluble when
o anstant dipole - induced dipole attractions hot. POH), is a white ppr)
. (04 x5 marks) B= ZnSO, (white BaSO, ppt 15 involuble in dilue ik
Xa) () Aluminium /AL (5 marks) White }’.n(l)ill: PPt s soluble 1y excess alkali)
[The cﬁffetmei-n__qncrgw\ between the 3rd and 4 tonisations, is very Ce Na,CO, (white BaCO, ppt is soiuble in
high, when compared with the d:'l'i'f:wncrs between other pairs; Hence dilute acids. NaOH, formed is 11 1 ppti
there must be oaly three clectrons in the outermost shell ] .
] B35 D= KCA (All potassium salts are waicr soluble)
T e 3p (5 .
3 . E= Mg[hﬂ.]: - {Mg(".h‘, 18 water solubc
(i) +3 (5 Mg(OH), is a white ppt )
v (D 2a0 +6HCA - ——» JAACA 4 3H, (5} d arks each v
or 2Ah +6HCA = 2ah- 5 6Ch +3H, (5)

a0 2AX +2H042N80H — —» 2NaARD, + I,
or 2AL +6H.0 + 2N4OH —» IN2ANOH), + 31&1

2AA+ 6H. 0+ 2N2OH ---q AN CHO+3HO (5
V) AAO, 4% (5)
(31} INaNO, _+2HO d‘m;mw-—-fwn. “SNaado,

o INO, +2HO_ +SAX +SOH —»3NH - x40
._'_‘ ; . . '.__ ‘.. : 2 3 i - ;_ 5 W4 ! ‘.ql

-

(5

2b i) 1 PBINO), + BaCA, —— o phCA |« BarNOLL

2]

Y

PBNO,), + 2NH.OH — 5 preOoit. - INHNO,
ZnSO, + BaCA, —— BaSO_vj’ + ZnCA
Z0S0, + 2NH,OH ———» 7n(OH i NI SO
NaCO +BaCh — BaCO, | + 2NCh

\J

| AN ﬂ
MI{NO!)I ' o ZNH_'OH-—-——--—F Mg(OH) '* 2N,

& "
{4 murks cach



. 2
W piz, + 20 (h 36 HA_ o
Al Al =
I 1/," [“”.].ll("i) +4H:() Or H ) “
‘ - " :t)rll+ I'!A
» H"“ " - _—
B zoNH (OH), or Coxy HO,+ A
C e ' el
] ‘ - Cx
‘L\H- |:’-T“NH-'- (OH), + 6H O or Eaus
P o - “quilibrium
LA X . concentra
h‘ : I 100 {mol N
i Znl NH,),) (O b, () where ¢ ir:rindira!’
g ) . I - .
, ,ﬁ\"]' dissociation Concentration of J
f2) Tag) and o is the d\’.grw_ F
V]

HaC«L~ + CO?T +HO

PH =30= ‘Iﬂgm EH}

:HC) e
;m'ﬂ.' i m}u{ion = . -T :H] ) =10~ 100
b ' A NG . ‘"{-H,.;]‘-C :“,[}x1r(;1-?ldm-!=cr’- (5)
a»#"'"m qoldm” 40,00 % 10°dm’ = 0.80 mol dm™ mol d) + (1.0 mol dm) (5)
' 5 ! = 1.0 = 10
'rii': d 2500 % jo "t dm N e 107
A T C{-ﬁ]:‘! 1) Ka = [H:'] [A: ] (5)
'y Z y " [-H-AH] )
@ poxld a = CoCx (s)
¢ 08 . C(l- )
s or 1122107 ssuming  1- o Q3 ] (s)
1B~ 10 Lle 0o e o catk i
= LU mol dm™x (1.0 » 107)?
(gissociaion increases when = 1.0 x 10 mol dm’® (5)
ol 9 i< decreased =
BT acid 1s G€
e 10 ot g (10) marks 15 marks
: . [HA],
;1.'||m Eﬂemcmm —THA-]JS
0.8 mol dm :
(1.0 - 0.8) mol dm”’ =4 (5)
+ peiton coefficient !._H_rft_!,,_..
' = [HA],
iHJ-U.R}n\.nldr_t_'.' .
- 0 (5)

0.8 mol dm”’

¢ 10 mark)

Vi NaOH, s added

M) mixture = (1.0 mol dm® x 25.00 x 107 dm) - (¢ £ 25.00 * 107 dm’)

15 mol dm?

50.00 = 10" dm’

2.5 % 10" mol dm”

A s completely ionised,

Ay
B ﬁ 3y 4 ” 3 1 4
0.50 mol dm*x 25.00 x 107 dm 25 % 10" ol dm”
50.00 = 10 dm’
3 Y
Ka[HA] | 0 x 10° mol dm? x 2.5 x 10" mol &
R 2.5 % 107x mol dm”
\ dogH | =  -log,(1.00% 107 = 6.0
1\.\;c v

: [HA] = [A] Use of Henderson

?‘m".n .

(5+3)

' {5+3)

[ 00 » 10 mol &’

(5

(Toral 30 marks)
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the Ciﬂ“m Moms n(l.h: C=C

4 a

ol
srowars 0N :th ¢
A shows geometnie somensm. Hence it must have two different grovi

have & chiral carbon atom

)  chiral, € docs Dot -
B can show optical 1ssmerism only if the 3rd carbon atorm 1S chira (__ )
B — T i
A S— | H | i
i |
H H
CH

1 | |
|
CH,CH, — C — CHCH, | |CH,CH, — CH—CH — CH,

- g—

CH,CH, — € —CHCH,
CH,

|
—

CH,

(05)
(05) (05)
b) (i) :
F i
D E R 7
CH, ' .
7 T c—c C | |
I H—C—L — CH,I
C,H,— C — CH— CH, C,H,— C — CH— CH, C,H, | : | :
I | I I H O | -
H  Br H OH I
= 05
(03) - (05) o
I
G H -
CH, | CH, B CH, |
I [ 7 .
C,H,— C — CH,— CHBr| |C,H,— C —CH,CH,0H| | GH — f CH,CHO | .
| ; IR - - :
H H H 'I
(05) (05) (05) m
i) Mix with ammoniacal silver nitrate solution and heat in a water bath. J !
'I" gives a silver mirror (Because if is an aldehyde) but 'F will not form a silver mirror (as if 1s a ketone) P
g '
or Heat with feling's mixture or Bennedict's solution. Brick red precipitate is given by only ‘I
or  Warm with dilute H SO, and KMnO, 'T" will tum the purple KMnO, colourless, but F will not
or

Warm with dilute H, SO, and K Cr O, solution only 1" will make orange K.Cr.O_ tum green

or  Warm with I, KI and KOH (lodoform test) Only 'F' will give a yellow precipitate with a characteristic s w111 not answer
(Compounds that either contain, or will form C}{.‘(.'UL"{: group or CH-C(H) OH goup will answer the 1odi ! i test. 'F' contains CH.COC 22
(2 murk\',fnr test. 2 marks for rvation and | muri.’for cmngfﬁ;ﬂf‘:
i) Position isomerism
4 C)
Reactant R ; ‘
cagent Major product Reaction type ;.
H H i
1 C.H,CH=CHCH Br,/CCl Lo 2
s s S, Cij_?H_(Ij__C:H‘__ AE .
Br Br - ]
‘J ?
(03) (02) |
e
?HO
5 cuo | CHCOCI wity |
anhydrous @\ Se '
. !
AIC, COCH, (02)
Y (03)

- A : 2



RCI T
S‘ﬁ
R(.‘l-i_,(.‘H?Ul-! Anhydrous H (02)
A1,0, (hot) I }I{ E
R""Cr-z_,— __H
(03) (02)
/—/’
R R
=0 RMgBr R (1: i
B B
R/ | gbr A,
| R (02)
O
CH C”'AICl(9 OR N
o . o AJC1 — CH& CH,C = OAICI,
CHJCU(.:."*N ‘ & : IC1, @3)
| 0
9 CH CHI CHO
T — " )
N @“ @ AlCIl,
(02) & COCH
(03) 3
CCHO oy
(i) i\“# @ . CII(J
¥ —- - |
/\@f{ig)/ AIC], P + AICI + HCI
v/ \COCH ]
COCH, Acocn, @ ©Y
i (01)
CHO (f.'HO CHO !
= | (L -y e (I |
abcation COCH, = COCH, & COCH,
(01) (01) (0D

beermiate ¢
bo cation formed, is stabilised by delocalization of the

— ROH PCI,

positive charge, 35 shown by the three resona

nee SIruciures.

ft):



05.a) (i)In Raoults law,

b) i)
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Chemistry II GCE o
Part B - Essay

ideally,

Raocules Jaw -~
which is in eq
fraction in the solution,

it is assumed that the gas/vapour behaves

- i tion
Vapour pressure of a component in an ideal :‘qumole
vilibrium with jtg vapour, is proportional to its

mole frac

P, = PX,
0.1 (mol)
m (maoly

100 % 10" Pa = ¢y [mg;]

X, =

Partial pressure, p

(0.1 +0.2) (moly mhm
Or In an ideal binary solution at equilibrium with its vapour, mcrelati]‘:g P, = 333x%10'Pa f
depression of the vapour pressure of one component is equal to o
mole fraction of the pther component in the solution. . ™ 4
Or In an ideal solution a equilibrium with its vapour, the vapour ‘
pressure of a component js equal to ity sal,urapr.ed ‘;P;’—':; plesslire Il 0.2 (mol) l
;uitipll;cd by its mole fraction in solution, OrP =P X, = mz} (mol) [94+|]i,11
Or _* ~"r_ = X, Where s 2 (mol fiy
—__.F; =X, B P, = 3.50x10'Pax=02(mo _}=2.33 X 10'p,
: 0.1 +0.2) {mol
PL = Vapour pressure of pure solvent A at the given temperature (0.1+0.2) (mol) - m‘”ﬁ'l
v —_ 4 2. 1 ol
P, = Partial pressuyre of A Poar = Byt Py =033 710042335 g Pa L
Xy = mole fraction of solute B P .= 206610 Pa {04+ ’u';
X, = mole fraction of solyent A Sta) 59?#‘»-1;11:
] C{J_!.l 2DU’.| + E’!I.J li)
I-ec 2u . mols at equilibrium |
= RT):An=2+1 . 1=»
Or  (1L0-02)mol 5 « 02mol 0.2 mol (03) K K{RT) Pr_ - rea )
Unit is essential
P xp K, = KARTY other recagnition of Ap =2 il
b E
= — 204 - 5 Pa2
RIS (10) k - & el 1. SR
Partial pressures ¢ (RTy {(8.314 frnol' K- 500Ky (04 44
- Umal? o
Pc = ]‘m”x xc PJJ = Pl.mal * Xn PE = Pu.m * Xp_ (05 x 3) K‘-‘ 118 x 10 mol*m !
Q1.2 210" molpy (41
Or P = P % 0.8 mol P,=P_ % 0.4 mol P.=P_ 0.2 mol =
1.4 mol 1.4 mo! 1.4 mol
iii C. == 4.
(1.00 % 108 Pa g,_:g)l (1.00 *10° Pa x 0,2 ) b G D tEy
1.4 L4
& (100 x 105 pg x U8 (- 2ex “ ) mol at equilibriym
1.
4 (1.0-0.1) mo] 2 0.1 mol g mol
= 2.04 = |t py2 Or 2.0xp¢ Pa? (g, & vap,)
Note : Steps can be combined Total number of moles in gas phase =p !
Tew partia| Pressures,
= 5:
P" PIoLnl * xf_- : PI’-, = Pmm * X};‘ (b

Or

25



7, = P

.oﬂdﬂ"l

» 0.1 mol 06.

a) (i) Rate =K [A) ﬁ
(10)

n
l’..u 5
//“_/‘t’mwk!d‘w;wfml"mﬂjbj I‘f_) a)“i) l A B ; C

.t Nwﬂ
igible (i)
e j;qﬁ:ﬁﬂ‘“‘" 15 neglgl Al t=0s f _
e e ' pave bee? alculated, 04 +01 for each Pc At 1= 10s mol  {02)
,..:H”’j:;; g2ax 10 Po. ' n(l-x) - N e mol
Al g Ps A . ' (02)
gl Pod Note : Amounts can be giv
. pe =/ g =011 dircctly calculated. 08 +2 n be given as concentrations, mol dm’
o P Ideal eas behaviour in gas .
" ‘;o he 6T e of D is 0 used for P, no marks g haviour in gas phase is assumed.
o ;”;’”P | AL300 K
wond ‘ Total am
K ‘f_.l__lil_. ount of gases after 10s =n (1 + =) mol
K - P Initially Pp=" RT
. . v
(5.00 = 10° Pay (P = 0D (04 +01)
/‘—_———’—E-
' - w0 3 _n .
K, P Q__r:_;} 30 = 10" Pa= — RT' (1)
. (5.0 x 107 Py After 10s 32 x 10° Pa= n{l+=x)
K, 5 B TRt @ 03
. 278 » 10° P&’ {04 + 01) _
K, —— From (2) /(1): .3.: = |+ex=
30
5¢h) 100 marks
«= 1/15 Or nx =115 mol
(04 +01)
AT 00K / iiiy  Rate at 300 K, using initial concentration of A (rate constant at 300K
' is K,)
Total amount of gases after 10s =1 {1+ =') mol ~ ATA]
i n . o Rate _ - k
[nitially 45« 100 Px = -—‘— RT' -(}) (02} }“01 T k[A]
n n
= )
+ T 15v I -
il 45x10'Pa= U ST RT-4 (0 A ¥ (5) (04 + 01)
\
" I'%;i.lc at 400 K, Using initial concentration of A (Rate constant at 400
From (4)/(3) —_— =] +x Kisk,
. AIAL -k (A] L4401
xl = 1/8 Rate o = Al 1
. /8 5 o .
. T (T) - (6) (6)
nx' = /8§ mol (4 +1) {
8. b) 1) HA 0 o+ _\- From (f}}[:_‘) k:f'kl = 15/8 '.k.l""' k: {5)
Ly o .
. ¢ (Full marks can be earned for 11 if correct argiments 1o show that
or HA = H'_ +A 03) k,> k,, are given. Eg -
s @ @ hp z
6 For the same initial concentration, the change in concentration of A
TR ST - for a constait rime interval, (eg. 10s) is high at 4 00K, which is a high
HA $I-L Extistipy chge temperature, than at a Jower temperature like 300K
AA H + A
| _1;!___,., “ Ay - Hence, k, must be greater than k,
i AH_% l—“{ ;
}I ’ . Marks will be given for the correct Si€ps of an enthalpy diagram.
ALAH, 'H'H + A (04) instead of the above cycle. = AS,
— (3} -
m'- = AH‘ + AH _ -&H _ JH HA o AS, HIE' -+ Alp
= <1500 410 - (-200.0) - (-1100.0) i_’lsl ids. AS,
= (-150.0 + 1.0 +200.0 + 1100.0) kI mol* (03 + 01) =4 HA_AH, H,, * A (04)
= (+)1151.0 kJ mol” l{fya,g” & . 200.0
! T o : AS, = AS,+AS,-4S,-aH, =" 100.0 95,0 +-2000.0) - (-12000)
= (-100.0 +95 +2000.0 + 1200.0) J K mol” (03+ 01) x4
(04 + 01)

24

= 3195.0JK-1 or 3.195 k mol”



T —

: instead of the 6D

S m Will be given for the correct entropy diagram o
ve,

HE - Gibbs energy changes at 300 K
For closed Sysiem at consunt pressure,

aG = AH.Tas (05}
= MSLOKI mol ' - 300K 3.195 kJ K- mol” (04 +01)
= 1925 kS mol ! (04 +0/)

. Marks are noy awarded for AG'= AG® . TASY

6(b)ii)  Gibbs encrgy change for the dissociation of HA in gas phase at
300 K is positive Therefore,

dissociation of HA in gas phase at 300 K is not spontaneous ( 10)

No marks are given if calculations for
I is not done. B
(i) 11

i) ut marks can eamed based on the answer to b)
i) For the dissociation of HA in aqueous phase at 300 K.
AH

LOK mol! o as,

= 95.0 JK 'mol
AG,

= LOKJ mol'. (300K = 95 « 197 k) mol ')
04 + 01)
= -2715K mol! (4 +01)
-===H-“
7. a)
(04)

ale, KOH
@-CHBICH_,Br —_—

(04)
C—CH,
|
0
(04)
NaBH‘
(04) (0
(D—en—cn, _ o,
OH
C[H

ature at which the free
be the temperature at w ergy o
v) :::;qu me equal o the free energy ¢

HA(aq)

aG |
AG, .. -~
Since ot temperature T,
AH - TAS =

or AI'I,'AHL =

T

(04)
@—CH-HCH,,

"“ﬂw-r:}% _

AH, | '

am, T‘“- :

AG_=a¢ % 1
- [ a0

AH - T"L‘r ~ |

TAS, - Tay s 1

AH, - a4 \"r
.- A%, |

(1151.0-

LO) K1 g
(3.195. 0.095) 13 Mol

J109 K

i
i
|
o 156 !
T
I

F

(O4) 1
Q

(e Nﬁ? {

i

1

'UZJ ':

| !

{ |

' ;

cH, E

o

. f
|



(04
Na

Y
(02)

(04) (‘:Hﬁ

®‘CEC—-CH

9

(10) (03)
_PCC_, ey CHO
PBr, (05) "
3 = CH3 ___CH2CH2
05) |
Y E\d (15) | e
X H Mo -
dry ether CH CH MgBr _
H,0 (05)
o H.S0, or ALO (05)
conec. H, or ALO. .
CHCH,—=CHCH, < —— - on—e—anci
OH
Br, (05)

(05)
|
Br Br
28



S EEEEEEEEETEEE— ) . .
ate) either Cuat 300°C or distilling With

hromic acid "under controlled Cong

m chloro chrom a%

* In the Ist step, instead of PCC (pyridiniu

KMnO,. or chromic acid, can be used. But. acidified KMnQ, or ¢ iliﬁn:"- l
not accepred \ ‘l
7. b) Alternative method for the above conversition
(10 (05) (07) OH (09)
A = CHCHOH _PCC_ | cycno 91 NOH oy —CH —CH,—CHO
(O7) Rio, A
Zn/Hg (09) (07) (09)

Br,
B = CH—CH-48H —CH_ <" "'H(‘H,-—— “TH ___(I-H — CHO «—— CH,—CH= CH—CHg
|

Br Br Blr Br
*  Altemative paths with more steps, have been sugested, but they may not cam any marks at future €Xamg)
Alternative pathway to make CH, CHO Br
C.H,S0 55 Br, |
CH.CH,0H —— &t He=C) ——  +HC— CH,
%
2) @ 0
alcohol
0 and KOH
- HgSO
HC— S il HC= CH
@ MH and dil H,S0, B

@

Another alternative pathway for A——»B . which is much longer is as follows:-

C. HS0 B, 3
A= CH.,CH_.OH lﬂﬂ:C-' e CH: =CH, K — CH_BrCH Br {3
/ / 0 ’ " ™~ alcoholic
. ~-£\~;0H
HC==CH
(5) CH,CHBr +- / Naor NaNH,
NaC == CH ::3}
MH=C=C—an,cn, 5 3
«— HeSO,7dilHS0,(3)  y
@) HC— C— CHCH, ® l
4 T e HC—(C=C—CH
170°C ‘ ’
).” - Br
©) ’
walter
But this method is far too long! H H

H‘C-_—(l:'_"‘(./——cHJ =B

Br B
29 d




conc. H,SO,

» CH.CH — CH
3 c (10)
OSO“H
HJO! ﬂ.
Y
CH.CH —
3 CH, D 10y
OH
of CH, CH= CH_éNith dilute H,SO, :
f1on
Res 450,— 11O +HSO.
H~0+

|

H

H———(‘) H _
H E

(02) "
(0O2) - _ o
i cH + 0—H . CH——CH :
H,— | ‘ '
O
(01)
H.0or -H'
CH,— CH— CH, + H,0"
OH
hlmmtonh ct with the
“ a
o Ln dilute H.SO, can act as @ mucleophile and re -
lcohol
b CH — CH, carbocation and form the alc o

ks for state
‘w fomucture of Cal'boca'l]on s not given, NO Mar




A : ST TR e P
ﬁf-# ' L Ny @ ¢ e RNO: '
i }'-e #) Reddish brown gas could be either NO, w_:raﬂ_ﬂs';":’ G . MnO, will oxidize .0, into O,(g). ang pyy
- formed when a substancac is reacted with dil HC1 - . Qlsy | ReasoTElColtis formed. \
- NO, which is formed when a nitrite reacts with dil acid. Nacl H.O, oxidises H,S to pale yellow solig Sulphy,,
nitrite. T giving a vellow flame means that it is a Na-salt - 'bt' idises SO, in aqueous solution into Slphyg, '
as Q is reacted with a chloride. Hence Q is N"‘"‘ﬂ;' SoP mu:.“ - u.whut‘ pru‘.i[‘i'““' of BaSO,, which i "'l‘mlu; "
NaNO, which decomposes when heated to give NaNO, and oxygen. s e 1n gy
which is the colourless gas R. . "
MO, + 4H" + 2¢ ———— M 2H0
Y which tums phenolphthalemn pink. must be an alkali and X is MgO i) n. :______—- A+ O, + 2e ™
a RO, Hence Y is Mg(OH) 1,0, .
NaNO,+ NH.CA — B4 Nach o N, +2H0 MnQ, + H,0, + 2H ————>Mn"+ 2l 0,
Q : T 1! lh
3CasN,_ B | CaN, (white solid) H§ ———» S+ 2H +2¢
u W HO,+2H 4 2¢+ 2H0 "
Nitrides react with water to form ammonia . Vis NH, 1 - L |
» CaN, +6H.0 ———— % INH_+ 3Ca(OH), HO,+HS—— S+ 2H0
W v e 0> + 4H" + 2 o
A 50, +2H0 ——*> S0, & i
30: +4NH, ——= » ZN: + 6]-{___()‘.‘I H (') +IH" + 26 ———» IH:H 0,
RV U Es or s
» . H r .
2Mg + % —“—";MSO ; Mt;‘) i g Mg;o e H,0, + SO, ————» 211"+ :s(];'|tm H.S0,) .
y 'S0, + BaCh, ———» BasO_| + 2HCA X
P = NaNOQ, $=NO, V=NH, Y = Mg(OH), H,SO, + BaCA, v L)
Q = NaNoO, T=NaCA W=CaN, i) Uses: + Asan antiseptic
R=0, U=N, X =MgO (05  10) * As ableaching agent
8 {a) 50 marks - *  Asareducing agent
B . an oxidising agent
S €)@ 120 +35,07 + THO ——» Cr,03 + 6507 + 14H"  (04) As an oxidiving ager (033
Il 6Fe™ + Cr07 + 14H ——— 207" + 6Fe™ + THO (04)
8¢) (i) ’ (iv) Hydrogen bonding / 11 - bonding (05
Let the thickness of the chromium layer be y cm til}
Area of the rectangular sample = B0 =50 = 40 e’ ey
Volume of chromium layer - 40 * y em’ (-0}
Mass of chromium layer - 40y=72¢g (l+0])
= 40.0y =72 12y
Moles of chromium in the layer 7T = 554
Molar mass of Fe (NH,). (80,),, 6H.0 = 392 g mol! 02
3.10
Therefore, moles of Ferrous (Fe™) = 390 = 7908 % 107 02
0.05
Moles of K,Cr,0. used 1o titrate excess Fe* = 1000 * 8.5 "
2T (03)
6Fe o 1 CrOr,
0.05 X 8.5 =255 x 10
M= D=2 *® -]
Moles of excess Fe T000 03
Therefore, moles of Fe™* reacted with Cr.0* formed as a result of dissolution i
2 of chromiuny i
300y [ 6% 005 <85 mum layer in the sample
= 392 1000
= (7.908 < 10') - (255 ~ 109 = 5358« | (03)
Therefore, moles of C r,07.- due to dissolution of chromium layer (03)
1
T e * 538107
Therefore, moles of Cr* (03)
. —F % 5358100 = 1.786 * 10
.-‘ﬂ 0~ __?_.'1'_ - 786 = 107 - -{03) + {03)
52 |
¥ = 32 = J0*cm)

31 dine .



Alternative Answer

Let the thickness of the chromium |ay¢r be ycm

Molar mass of Fe (NH_), (80,), 6H,0

Initial moles of Ferrous (Fe')

Moles of K,Cr,0, used 10 titrate exess Fe?*

Fe : Cr,0;

Moles of excess (unreacted) Fe

Therefore, moles of Fe* reacted with Cr,0F formed as a result of dissolution of chromium layer in the sample

chromium layer

I'heretore moles of Cr layer
Mass of Cr layer

- Volume of Cr layer

ycm ® RAcm= 5.0 cm

(0F
392 g mol”! (02)
10
';‘9—2* 02}
0.05
— .5 [VE]
7000 " ¢ )
6:1
« 005 4 g5 (03)
1000
1.10 0.05
(EI;E) '(6 “Tooo 3‘5)
(7.908 x 107) - (2.55 » 107) = 5.358 x 10!
(03 + 03)
03
b osg o 03
6
2 %L 5,358 « 107 = 1.786 x 107 (03 +03)
1l
1786 107 < 52g (03)
L7786 = 107 = 52 cm! t3)
7.2
0.01288 cm’
0.01288 cm3 (03)
0.012887
40
3.224 x 10¢%cm 3.2 10% em (05)

& Total = 50
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. RO
98) ()  hematite -Fe,0, Or Magnetite - Fe.0, 4!
coke -C ‘
. 2CO.. MgCO, ()
limestone - CaCO, Or dolomite - CaCoO, g€ k Y
- is helps to keep th
(i) Coke f a large amount of heat (01) This helps tc P the tempery, L
qth li ion of & I
(1)  Coke burns in air to give CO. (01) \'-J(L]I;;!bcratlo &‘
furnace very high (01) at the bottom (

C + 0, — CO, + heat(01)

(2) TheCO, famed—reacls with C to give CO (01) which is the
&0: + C —»2C0 (01

(3)  Toreduce FeO directly by C (01)
2Fe0 + C ——2Fe +CO, (01)

iny

i reducing agent (01) in the conversion of jry, OXide
main g a8 o

Caco o m the ore by slag formatig
This isjused to remove impurities (01) such as sand / silicates (01). alumina (O1) fro - "oy
>
CaCO, A, Ca0O +CO, (02
Ca0 +8i0, —» CaSiO, (slag) (02
CaO +ALO, —» Ca(AlO,), (slag) (02)

or CaOQ +P,0, — Ca, (PO,),

: ore. slag ts " the i
Slag is obtained in the molten state (01) and is less dense lh‘an the molten iron (01) Therefore. slag floats on top of (he ifap (0
prevents atmospheric oxidation (01), mainly due to the hot air blown at the bottom

(iii) 3Fe,0; + CO ———» 2Fe,0, + CO, (01)
Fe O, +CO —— 3Fe0 + CO, ' (02)
FeO+CO — 5 Fe + Co, (03)

Or 2FeO+C — . 2Fe + Co, (04)
* Note: Marks will be awarded only once

(iv) Pig iron (02)
Composition : Fe (01); 3 - 4% C (01); Si, P, S. Mn (any three) (01)

(v) (1) Reduce carbon content (02)
(2)  Remove Si, Mn, P as slag (02)
(3) Add alloying elemcents or adding Cr/ Nj (02)
Heat with air or O, or Blow hot air or 0, to molten iron (02)

(vi)(1) From part (iii), Add eq. (1) + (2) x 2 *+(3) x 6 or otherwise to give
Fe,0, +3C0O — 2Fc + 3C0, | (05)
To produce 2 moles of Fe, require 3 moles of CO (01)
to produce 2 x 56 g of Fe, require 3 x 28 g of CO (1)
. ) ” - .

Therefore, to produce 2000 kg of Fe, require 3 %28 2000 kg of CO
3 x50
1500 kg
or Combining equation (2) and equation (3) x 3 ip Pal‘tzﬁrﬁq
Fe,0, +4CO0 — & 3Fe¢ + 4CO,
1: 4 3: 4 -
3 moles of Fe is obtained from 4 moles of CO
- 2000 kg of Fe from 4 x (12~ [6) x 103
56 % 3 x]( * 2000 kg

?_-:h:“::*

11



;@eciﬂ! N:
O <o,
. CO, CH,. volatle hydrocarbons (Other thyg CH )
; ” ) COC; Grome
re - fossil fuels. graphite, diamond, coke, minery)s cumainingmmn T 500t particies 7S mar,
- _dissolved in o water of sea. rivers 1. ) Carbonaies .
'y I (e e dakes ee) Co, A 1 o - 65 and bicarbongeg |
i gt rEMOYE co, e bicarbonages (R
' #lh . +02) « 4
po® (hesis
o sy0

ing in water of sea, rivers, lakes etc
i,
550["

0, o with hydruxidcu or oxides resulting in carbon: .
cﬂ“’b'mng ate deposits lite corg)s. limestone egc
ot r€1€8% o,

st iqingnrganihm&
o epiratif’“ by all |

s " snimals produce CH, in their digestive systems during fermentation of their
in

- - food. by un: ; .
gum ptions and natural fires (Bush fires) give om CO ¥ anaerobic et bacterig,

yolcanic €T , : » along with other species of carbon
' ldec"mpﬂh'iliun of dead organic matter, releases CO_an,
il 2

. ! d CH, This s that mi .
. Bacwn;ams and animals, back into the atmosphere. ‘ means thal microorganisms can get the carbon in
dead P : ) fany § * 04)
.. Green leaves absorb CO, for photosynthuis. Extensive cutt: '
ation : 2 ) SIve cutung down of trees greatly red
, pefores greatly reduces removal of CO,
i from alr. 2

volatile carbon compounds can be formed during synthesis of halogenated hydrxocarbons.

sgimal husbandary animal farming / live stock release CH, Also, wetland based agriculture like paddy cultivation contributes
1o CH, release.

. Eﬂcnﬁi\'c burning of fossil fuels releases (-_‘O:. CO and soot particles, along with unburmt hydrocarbon vapours, into the

amosphere. fany 3) (3 = 04)
..+ Depletion of ozone layer - from CFC s

Global warming - by green-house gases released.

pemical smog - Various chemical reactions oceur in the upper atmosphere, initiated by solar energy. Among these is the

. Ffm:noctiun mclﬁanul and other molecules which combine to form larger particles, These particles, and brown colour of NO,, give
ormal ‘ .
the air a dirty, SMOEgY appearance. fany 2% 5) (3 04)

(0. : CH, ; hydrocarbons : NO 1 (NO Lalogenated hydrocarbons or CFC, HCFC, HFC; PAN  (peroxy acety / nitrate) ;
N iy M . 4 ¥ 1
aldehydn; : ketones.

(any 3 x 03)
i\ Photochemical smog -

* Causes eye - irritation + Toxic and causes respiratory discases
AUSEN - I

* Vision gets impaired

Global warming - - . o tavel
* Increase in global temperature . Melting of polar ice caps/glaciers causing @ rise in sea le
" Extensive snowing . Change in rainfall paterns
" Frequent tornadoes /whirl winds. - Long term druu%hzs. T
" Desentification of arable land. . Frequently occuing warm air
" Drying up of fresh -water - bodies. - Epidemics

. " Extinction of certain species
"ione layer depletion .
" Skin cancery . Cataract (in €yes) 5 x24 3 %)
2 &np,,m., . . Death by heat stroke. (2 effects % prabffﬂl-"'
diseases
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- r f - 'm)
0 a6 100, +H +0l,——>Cly, HOE

CL+ yo Rt L+ 2C1
or 4 (e
CIO +2H +2 ———» L+Cl+ H,0 i
Alternate answer- i (),
Clo,, +2H +2e ——— CI +H,0 "y
2 — 5 L+2e y
or . (g
CIO +2H'+ 2 — 1, +Cl +H0 Py
L+28,08 — 507 +2I Y
19.0 (0
(I : . - 03 <19V
Moles of §,0; 1000
1 03 =x19.0 1”“})
= o
Moles of L 5 1000
Moles of CIO = 1, 03 x190 02
2 1000
- 2.85 % 107 (02)
Moles of CIO-in 250 cm® = 285% 107 %10 (02)
B 2.85 % 107 (02)
- No, of moles of Cl, thatcanbe used = 2.85x 107 (02)
Mass of CL, in 250.0 em? = 285 = 107 x T1g (02)
Mass of bleach solution = 250%12 {02)
= 30¢g (0])
% Cl, that can be used = Mass of usable Cl, in 250.0 cm® > 100 03)
mass of bleach solution
85 % 107 x
. % of useable Cl, = -2—8——%}-:—1“* 100% i)
= 6.8% (04)
(Answers between 6.7 6.8% can be given)
10 a) ii) I Is* 25% 2pf 352 3p®3d* 4s? or |g2 257 2p° 32 3p® 452 36
(03}
I +2: 43 o +HI; +111
) - 05 + 03)
I 4K [FE{CI\J)&}4 or K, [Fe(CN)&] {
(03)

f CN [ 4-

Alternate answer for 10 a (iij) NC\ ‘l /CN

1IN

et b L - -

PSR ———



assium hexacyanoferrate (11)

pot
sassium hexacyanido ferrate
or P (i
CN), NOJ or K [F
K. [ F;:( i (;0”‘ :[Fe(NO) (N N .
‘lre A = O M-
2K | : r 2K* [Fe(NO) (CN) -
1' NC CN . *
CN |2 (05)
swcrforIOa (11) \ /
2K” Fe \
L NC lN CN
gatering GrovP B NO* g
(03)
Leaving &7 oup " CN
(05)
. (10 (@) 735 mark;
3 t ” ) < RaOrks
i Amount of Din 1.0 dm’® of waster water = 0.001 mol dm™ x 1.0 dpy’ (04 + 01)
fl o) = 0.001 mol
leased wi the above . (ﬂ;,fq-ﬂ})
Amount Of electrons released when the above amount of D is oxidized
ri B 0.001 mol = 2
= 0.002 mol (04 + 01)
Amount of electricity (charge) needed
= 96500 C mol™' x 0.002 mol (04 +01)
; ired of complete oxidation of D in 1.0 dm’® waste water
Time requ
= 96500 C mol' x 0.002 mol (04 + 01)
100 = 1077 Cs”!
= 1.93 x 10° s or 32.16 min or 0.536h
{04 + 1)
i) At25°C, |
During the electrochemical process OH 15 produced. ,
[OH ] 0.001 mol dm ™ * 2 (04 +01)
04 + 0)
C nOH = -log (0.002)
OH = -log,, [OH]: <. pOH
POH ! 2.698
(04 +01)
: CoH = 14.0 - 2.698 (
pH = 11.3‘
: 11 continuously.
i be supplied to the € -
i . c 1o cend cont ]y, current must olt x 10.0 dm’ s
) When waste water is nleas_r.d continuousi 0,001 mol dm? x 2% 96500 C m (04+01) 7 3
Current needed to be supplied )
_ 1930 C st or ]930;‘\ H(}(b} ijaﬁ:f)

. aa




