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usod chemical in agriculture. The following questions
Its skeleton is given below.



: in the wble below: :
i | mﬁﬂmmﬁpw? the atom
(iif) s::m the following reslfﬂ'f‘f the € ane " eciron pairs) around
. clectron pair geometry arrangement
Ii. shape around the atom
Il hybridization of the afom

\a labelled as follows:
‘ _Cyanoguanidiné 8r¢
The carbon and nitrogen atoms of 2

N'—C*—N’ ~C'—N’
c S C )
I1. | shape —
11, | hybridization
T

i i i indicating approximate
iv) Sketch the of the Lewis structure drawn in part (i) above Ir valugg
" of the baﬂsiila (show all bond angles other than those involving N—H bonds).

(v) Identify the atomic/hybrid orbitals involved in the formation of the following o—bonds in the
Lewis structure drawn in part (i) above (numbering of atoms as in part (iii)).

1. N'—? , ORI W S LG
n. c—n? o SR I
G m N-c N2t ...

. % (&) Consider the two chemical substances CH,Cl (boilingpoimMQK)deHJ]

(boiling point 316 K)-
(i) Which substance has the larger dipole moment?

(i) Which substance has the stronger London dispersion . )
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tn ihe third [n'ri!.ﬂ of the Periadic Table. :
et ively, 77, 1816, 2744, 11577 ang 14842
4, ar respoct ely, hberating the same colourless and tﬁnﬂz

@ grousd $1ale electronic configuration of X

Wit - itive oxidation state of X
w wmcm(,.sublcpm; ¢ TR
G j— chemical equations for the reaction of element X -
ive
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Thaw
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.............................
...............................................
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...........
.............
-----------------------------------------------------------
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.......................
(LR :

.............................................................................
..................
......................

the formula of the chemical spectes that the ion of X having the most stable oxidation

write .
&'ﬂ state forms in an agueous medium. Predict what you would expect to observe when a small
ymount of solid Na,CO, is added t0 an aqueous solution of this ion.

.......................................................................................
---------------------------
L

..............................................................
....................................................
ane s
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---------
oooooo

Test tubes labelled A to [E contain solutions of Mg(NO,),, Na,CO,, KCI, ZnSO, and PB(NO,),
(ﬁ ia order). BaCl, and dilute NH,OH solutions are added separately to portions of each solution.
The observations are given in the table below.

Solution BaCl, solution dilute NH,OH solution
A a white precipitate soluble | a white precipitate
in hot water 1 e
B a white precipitate insoluble | a white precipitate soluble in
in dil. HCl excess NHOH
C a white precipitate soluble | a clear solution
SR in dil. HC! I S SR v
| D a clear solution _ aclearsolution
X E | aclear solution a gelatinous white precipitate
- Kdentify solutions A to E.
" A = -----------------------------
 Ba
C=
B=
E=
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Il. All the reactions invoiving dissolution
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3. Yis a 1.00 M solution of a weak acid HA with a pH = 3.0 at 25 °C. A 100.0 cm? sample of g
solution was placed in a shaking bottle and 100.0 cm® of an organic solvent was added. After shaking the
bottle it was placed in a waier bath at 25 °C for 30 minutes. Thereafter, the two layers were separated
and the aqueous layer was labeiled as solution Z. A 25.00 cm’ sample of solutmp £ was titrated with
050 M NaOH using phenolphthalein as the indicator. The volume of NaOH required was 4000 cm?.

(i) Calculate the degree of dissociation, @, of the weak acid in solution Y at 25 °C.
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(i) issociation
ii) Calculate the dissoc constant (X ) of .
(K,) of the acid HA at 25 °C
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(a‘} b g B are structural isomers of methylpentene with the molecular formuia CH
e g prg e (R
structures n? Am the molecular formula C,H,,. C does not exhibit optical isomersy, Dy,
» B and C in the boxes given below (It is not mecessary o draw the sterm,n'”‘

forms), Sf!rn::

.

©
“"s%

[ i : .
®) @) gonslder!hcfollomngtwommionseqmnm(lmdll)anddmwtthresofuRMI
B, F, G, H and [ in the boxes given below.

l, A HBr D ﬂi. KOH P(:C
1O, = ki
i B :;r G —KOH . _ PCC I
2
T T——
D E F
G jisd i o

(hiy Give & chemical test with the relevant observations 1o distinguish between I and |.
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as nm!m

of the majm' gmducts of the reaction
ilic addition (Ay), electrophjji,

S BIVEN in the taite

e

g miﬁnn (A hﬁifm’- Maqn _

) ion (Sg) OF climination (E), . 2 Nichermper, 20y egep, | ,
4 ﬂd?:’ub’umn ’ by Writing Ay Ay, 8 :N‘m,,‘. Subctitutiog, 5 ! E
' 2 T By, B g the “nl, i

e PP, |
/ F\‘——-\____‘
/ Reactant Reagent Major produc ‘“_H T :
l w __.-—"'—‘—_ Rmtlrm !m
o — ]
1
! C,H 5CH£HC2 H Br)/ CC]a
o
/F‘*-—#—__
__‘-__-h—""'"-—-_._.
CHO CH,CocCy
) @— anhydrous AICL,

ROH PCl,
.o-""'_—_-‘ B
anhydrous
OH
4 RCH,CH, ALO,/A
] I ’_-.,..-u—l—_
’j R
’ 5 /C=0 RMgBr
R
(25 maris) :
(@) Write the mechanism for Resction No. 2. Explain why the intermediate formed from benzaldehyde
i§ stable in this reaction.
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5 Umvmmmﬂ=33!4jxlm'
# Avogedro constant A, = 6.022 x 107 mol”

PART B — ESSAY
Arswer &so questions omly. (Each question carries 15 warlo.)

[

T —
S. (@ () Stme Racult’s law,

(i) A 2nd B form an ideal solution. This solutioa is in cquilibrium with its vapour phase in a rigyg
Mm.mmmdﬂmdminmdaint!wliqtﬁdpl’mmnﬂmdngmpmﬁveay.m
Mmmd&ﬂﬁnﬂmw?m P mdﬁﬁ respectively.

L Calculste the partial pressure of A given that n, = 0.10 mol, ny = 0.20 mol, Pl =100x100py b
and B) =350 x 10* Pa.

(55 mardy)

Gid) &tmd,[. ‘.fﬂ.msw.“",““h"uad"’Tz{Tz=3mK).ilwmmvedﬂmﬂbﬂsmm'ﬂly
liquaBied -smeqmﬂbﬂmmﬂntsvaw.cwmmmainasmmmimduucinm:!équid ‘
mdm.mmvmmdDuMKiss.ﬂox

® 7, i8 0.10 mol. Calcutate &, 10? Pe. The amount of C dissaciated
(188 seerls)

Ag) — B(g) + C(p)
() Write the wmie law for the reaction.

i
g
1
i
i
:

2
Nal
i
e e

Sl L T A e

_r-_'_ o — (5.9 marlts) /;l



o .
o Ay + H@ AH, = |4 I
HMﬂ) ASl = 95
- ) AH = _ 0
w <M . 43, = 2009
:'w shihiod ¥ = -l As, = l'mﬁ
—-1 H.l\(ﬂ) M = "150' o
W ’ " AS, = ~-1000

nemical equation for the dissoci dation of HA in
& L ) €as phase.
.‘,W #Mwsmﬂnmmdﬂﬂmmm_

Mwﬁimﬂwmﬁfmmd‘m ation of HA in the equeous phase at 300 K.
) does the Gibbs energy change of dissociation of HA in phase become
" ”.'H@:im change of dissociation in the agueous phase? - ol
w8 :
and AS are independent of temperature.
R W“m pe (188 marks)

g acly e micals given in the list, show how you would carry out the following conversion.
X

List of chemicals
3 . .
H,, Pd/BaSO,/Quinoline, NaBH,,
[0)-CHBe—CH,Br — @)—Cﬂﬂiﬂ*l--ém-l Na,  alcoholic KOH,  HgSO,
dil. H,SO,, PBr,

(58 meris)

5 %52 ke you would syntbesize compound B using compound A as the oaly organic stariing materal

CHBrCHBrCH
G,?,m CH, B ’ (78 mari)

e . jven below.
" & Wructures of the compounds C and D in the reaction sequence EVn

CHCHecy, o2 Mp%0s , ¢ _H0, D

LY .
%hﬂtm I Dm&mmﬂﬂ}’b}’ O can ast 38 2
%mfhﬂﬂllﬁsmwlﬂﬁﬂﬁinmmwfaﬂM&

(0 rlis)

R




PART C — ESSAY ‘
questions only. (Euch question Carrie?

gnd uncuamminﬂml’uioﬁchue.mum
vmw’ixmﬂvinmmmmgmm_

1§ maris.)

Answer o

8 (a) The following question is based on
dmamlapadulr.ﬂ.ﬂ.!i.'l‘.“.

P (whitc solid) —— @ (white sofid) + R (colourless gas)

Q MO g (reddish brown gas) + other products
white residue that gives a bﬁﬂhi) ool
Q+ MHLOs) —— T (yeuowmlmrinmmmm: + U (colouriess gas) + water vapoy;
_high |y + water vapour
R + V (colourless gas) |
Cas) + U —2—= W (white solid)
W+ HOW) — ¥ + another product

Mg(s) + B —2-o X (white solid)
X + HOMH — ¥ (tums phenoi phthalcin pink) s )

(b) Tests (1), (2) and (3) were carried out with an agueoes solutiom containing an inorganic covalent
compound Z. The tesis and observations are given below.

Test Oliservalion
(1) Added an acidified suspension of MnQ, to the agseeas | 2 pale pink solution with evolution of O, gas
solution.
{2) Passed H,S gas through the aquesss solation. a pale yellow (sometimes white) turbidity

(3) Passed SO, gas through the agueons solation. Removed | 2 white precipitate insoloble in dilute HCI
:nmsSDzandaddndasduﬁmdBnClT '

(i) Identify Z.
(ii) Give balanced chemical equations for the reactions that occur in tests (1), (2) and (3).
(ii1) Give tweo uses of Z.

(iv) What is the most important intermolecular force that is present in Z7 o .

(c) The following procedure was used to delcrmine the thickmess of a layer of chromium coated on 0nc
surfsce of a rectangular sheet of an inerl material.

Provedwse:
A dilute gcid was used to dissolve the chromium in a 8.0 cm x 5.0 cm rectangular sampie of the g
sheet. The resuiting Cr**, was oxidized with S,07 (peroxydisulfate ion) in neutral medium as given bel

$,02 (aq) + Cr**(aq) + H,00) — Cn0% (ag) + H*(ag) + SO} (a9

Afier removal of excess 31013', the solution was acidified and an cxcess of fermous ammonivm sulf=ic,
(Fe(NH),(S0,),.6H,0) 3.10 g was added. The unreacted Fe?* was then titrated with 005 M K,Cr.t
solution. The volume required was 8.50 cm.
(i) Give balanced chemical equations for the reactions of
I. C*(ag) with S,0% (ag)

I Fe(ag) with Cr0% (aq).

| (i) Calculate the thickness of the chromium layer on the sample.
o (Density: Cr = 7.2 g cm™>; Relative atomic mass: Fe= 56, Cr=52, $=32, O=16, N=14, H=1)

N

e LA =]
b v -




Ifi@ﬂﬁ#ﬂwdim. m“““‘mm.m'%
{'ﬁd'w’.mfﬁmﬁmdmaﬂgm T Motergy;
@M where applicable. 'w‘h‘flmumumm”
"”G;Mclmnﬂlﬂmtom:mmmm Chemica]
.\ Wik version of iron ope 1 ;

\’“‘”ﬁ thjmgmm

muﬁ"ﬁmw.smmarmmmsm. 'mwm‘”’mﬂﬁﬂmm
n -

the mass of the gas, (identified in part i) ; . .
i&%nwmmdm. ))mkgmm%m“'”m"mﬁ of
“mﬂpmmmumu_we;lsupamiwmudthem
qﬂ)pamw,munemmpnlmumntinthenﬁxm
Mwmicm:&*zﬁ. O0=16 C=12

ﬁlmhhmnmmﬁ”
mmﬁfywmg.

(78 carl)

, () Sue two major carbon species found in cach of the following.
|. emosphere
Ii. lithosphere (carth’s crust)
1. hydrosphere
(i) St Gve matural processes that provide and remove carbon species 1o and from the atmosphere.
(i) Explain how humen activities imcrease the carbon content in the atmosphere.

(v) Swe two global environmental issues that are caused by the elevation of carbon content in the
Amosphere. .

0) Neme the chemical species/class of chemical species that are responsibic for the environmental
issuzs you mentioned in part (iv). | _ i

M%Mdﬂﬂimﬂﬂcﬂmﬂmwmammwmmm}lsstecssmmdmpan .
gobal climate/human health. —




of sodium

Generall -available chiorine’ of 2 bieachin ‘ > Q’
w}nﬁmﬂr lgﬁ; of the blcaching solution. The following procedure was used "
‘ - =
!Ilﬂﬂlble chiorine’ in 2 bleaching solution. detery,

. : ' 2500 cm’ in a vol . ‘
250 cm® sample of the bieaching solution Was msf){mutimwmﬁc acid and umu:"gmw::‘t Wity
A-dmn}aﬁﬂmjmmdmmlm sd‘tjonl.tsingstamhasl}uimﬁ Aty
"]F:IL fw was then titrated with 03C M Nazszoj u Cator. Tb.e
i
ired was 19.0 cor'. i |
vdm‘:‘mb:r:mdchmﬁa! equations for the reaction of ClO(aq) with I'(ag) and the reaction o
1. Wnte
with Na,$,0,. ‘ | |
n (L;a.lculatc lhezp:m:nmgc of ‘available chlorine” by mass in the_ 1'ﬂﬁt!li:l'lfﬂtg?l si)hrjustg
’ (Density of the bleaching solution = 1.2 g cm™, Relative atomic mass: = )

(ii) The following questions are based on the transition metal Fe and its compounds.
L. Write the ground state electronic configuration of Fe.
II. State the two most common positive oxidation states of Fe.

lIl. Aqueous FeSO, reacts with excess KON to give a yellow octahedral ionic complex, G.
G does not contain the elements H. O and S. Write the structural formula of G.

IV. Give the IUPAC name of G.
V. G reacts with 30% aqueous HNO, to give a red-brown octahedral ionic complex, L. The

oxidation stale of Fe remains unchanged during this reaction. The molecular formula of L s
FEK:CSNﬁ(). Write the structural formula of L.

VL. The reaction taking place in part (V) above can be described as a ligand subsiitution reaction in
an octahedral complex. From the list given below, identify the entering group, and the leaving
group. with their correct charges. in this substitution reaction.

N,, NO, NO', Noj3, NO3, CN°, Co

Dag — A%Gag) + Bag) + 2
ZH,O() + 28 — H(g) + 20H (aq)
The concentration of compound B in the waste water was found to be 0.001]

(i) Calculate the time required for complete electrochemical oxidation of Compound [ j dm?
sample of the waste water by an electrolytic cell consisting of two Py electrodes usinﬂ e
current of 100 mA. . € a constant

(charge of 1.0 moi of electrons = 96500 C)

(i) If A(OR), is cor.nplete{‘y |-:).nized in the aqueous medium, calculate the pH of the waste wager sample after
the electrochemical oxidation.

mol dm-3,

(iii) If the above industry releases wasie water containing compound D at a rate of 10 dm.‘ir:. calculate
the minimum current that must be supplied 1o the electroiytic cell in order to Omplete)y OXidizie
compound D.




