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Important : This question paper consists of two sheets. Put the sheets together in the.
correct order of pages before answering.

Enter your Index Number in the .-cﬁace provided on the answer sheet.
Use of calculators is not allowed. -

You should attempt all the questions in this paper. For each question there are five responses of
which only one is correct. When you have selected the response which you consider to be-the best
answer fo a question, mark your response on the answer sheet. Answer easier questions first and
leave aside any questions which you find too difficult and come back to them later. n

Universal gas constant, R = 8-314 J K™ mol™
N.B. The following abbreviations have been used.

aq = aqueous ‘ L
C = Celsius or Centigrade or Coulomb
g =gas ' u
I < liquid 3

mol dm™ = moles per cubic decimetre
s = solid

Other abbreviations also follow standard usage.

The number of electrons in the last sub-energy level of the +4 cation formed from the element of atomi‘a::
number 43 is '

(1) L @ 2 ' 3) 3. “4) 4. &5) 5.

Which one of the following statements concerning the shape of the CIO; anion is most appropriate?
(1) It is tetrahedral. : .
(2) It is planar.
(3) It takes the shape of the letter “T"."
(4) 1t is trigonal pyramidal.
(5) It has the shape of-the SO, molecule.

In which one of the following molecules is the dipolar nature least?

(1) H,S @ PH, (3) AsH, (4) H,Se (5) BF,

Which one of the folloﬁving statements concerning nitrogen is most likely to be false?

(1) NCI, exists (2) NE, exists (3) NO; exists (4) NF; exists (5) N,H, exists

—

The chemical formula of radium manganate(VII) is , :
(1) RAMnNO,),. (2) RaMnO)),. ) RAMnQ4. (4) RaMnO,: (5) Re(MnO,),.
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10.

i1

Which one of the following is present in apatite?

(1) CaMg(PO,),Cl (2) Ca,(PO,XCI, . (3) CaMg,(PO,)F
(4) Ca,(PO,),CI (5) Cay(PO,),Cl

Which one of the following statements concerning CH30H and (CH3)2CH0H is most appropriate?
(1) These two compounds can be qualitatively distinguished using PCl,.
(2) These two compounds can be qualitatively distinguished using CH,COCI.
__Q) These two compounds can be qualitatively distinguishcd using K,Cr,0./H,SO, and Brady’s reagent.

(4) These two compounds can be qualitatively distinguished using aqueous Ba(OH), and Fehling’s solution.
(5) These two compounds cannot be qualitatively distinguished using any of the above.

Consider the equilibrium reaction
INO(g) + O,(g) = 2NO,5) AH < 0

Which one of the following will decrease the NO, concentration of the equilibrium mixture?
(1) Increasing the NO concentration.
(2)__Increasing the temperature at constant pressure.
(3) Decreasing the volume of the mixture at constant temperature.
(4) Increasing the O2 concentration. ..
(5) Increasing the partial pressure of NO at constant temperature. =

’ &

Which one of the following statements concerning bromine is most appropriate?
(1) Bromine gas reacts with aqueous KOH and gives KBrO.

(2) Bromine water reacts with KOH and gives‘KBr03.

(3) Bromine gas reacts with aqueous KOH and gives KBrO and KBrO3.
(4) Bromine gas reacts with aqueous KOH and gives KBrO and KBr.
T5) Bromine water reacts with KOH and gives KBr.

For the purpose of distinguishing qualitatively between CH,CHO and C.H,CHO
(1) aqueous HCN can be used.
(2) aqueous KOH can be used.

NHNH can be used.

(4) NO AQ“NHNHZ can be used.

(5) none of the above can be used.

-—

M>(ag) + 2¢ — M(s) E = -0-76 V

X,(s) + 2¢ —> 2X(ag) E = +1.07 V
|

M(s) | M*(ag,1 mol dm")ix_z(s) X (ag.,1 mol dm™)
[

When this electrochemical cell generates electricity,

(1) X (ag) is oxidized.

(2) M?*(ag) is reduced.

(3) M(s) bears a negative charge.

(4) The emf of the cell is — 0-31 V.
(5) The emf of the cell is + 0-31 V.

55 :
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i 12 Which one of the following statements concerning the C,H, molecule is most appropriate?
(1} In the C,H, molecule there is 1 covalent bond.

(2) In the CZH2 molecule there are 2 covalent bonds.

(3, Ir the C:P'.2 molecuie there are 3 covalent bonds.

(4) In the C,H, molecule there are 4 covalent bonds. S

(5) In_the CIH2 molecule there are 5 covalent bonds.

13, Which one of the following statements concerning three of the oxy acids of phosphorus is true?
(1) In the H,PO, molecule there is onc P-H bond. * : 0
(2) In the H;PO, molecule there arc three P-H bonds. = 0 ’
(3) In the H,PO, molecule there is onc P-H bond. = f :
(4)_In_the H,PO, molecule there are three O-H bonds. I O
(5) In the H,PO, mobwlcd:c:_tare!hreeO—Hbonds. }

14. When KCNS solid was added to a portion of an aqueous solution containing cations of a certain eleme
a red colour was not obtained. To another portion of the original solution, aqueous ammonia was added ang
set aside for a short time. The product so obtained was made acidic by adding dilute HCl. When KCN
solid was added to this acidic solution, a red colour was obtained. The cation under consideration could b

(1) o> 2) Mn*. (3) Cu™.
(4) Fe*. (5) Fe*.

15. Which one of the following is most likely mot to react with chlorine?
(1) Ag metal . (2) P solid 3) N2 gas
(4) Ga liquid (5) Agqueous Fe®*

16. Which one of the following statements concerning hot concentrated sulphuric acid is most appropriate’ 3
(1) It reacts with carbon and gives CO, and SO,.
(2) It reacts with carbon and gives CO2 and SO,.
(3) It reacts with copper and gives SO, and SO, {
(4) It does not react with copper.
(5) It does not react with carbon.

17. Which pair of the following scientists is most distantly connected with the Periodic Table?
* (1) Dobereiner and Newlands .
(2) Dobereiner and Mendeleeff
(3) Avogadro and Daiton
(4) Mendeleeff and Bohr
(5) Lothar Meyer and Mendeleeff

18. Which one of the following statements concerning the particles used by Geiger and Marsden, in the experim
that provided the basis for the nuclear model of the atom, is most appropriate? - A
(1) Accelerated particles were used by Geiger and Marsden. 8
(2) Cathode rays were used by Geiger and Marsden. k.
(3) Accelerated cathode ray particles were used by Geiger and Marsden.
(4) Accelerated neutrons were used by Geiger and Marsden.
(5) All of the above statements are incorrect.

19. Which one of the following statement concerning ionization energies is true?
(1) The first ionization energy of Al is greater than the first jonization energy of Mg.%
(2) The third ionization energy of Mg is greater than the second ionization energy of Al.
“(3) The first ionization energy of S is greater than the first ionization energy of P. {_
(4) The second ionization energy of Na is greater than the thud lomzanon energy of Mg.
Nons of the above statements is true.

B8 Find more at' chemistrysabras. WEeeny com
twitter: ChemistrySabras

[Turn over



Br

20, The [UPAC name of CICH,CH,&=CHCOCH, is

24 B

22,

23.

24.

25

26.

21.

(1) 1-chloro-3- bromo 4 — hexen - 2 one.
(2) 3 -bromo — 1 - chloro — 3 - hexen — 5 — one.

’_QL__4 bromo — 6 — chloro - 3 — hexen — 2 — one.
(4) 5-chloromethyl — 4 - bromo - 3 - penten ~ 2 - one.
(5) 4-Dbromo -5 - chloromethyl — 3 — penten — 2 — one.

czoi' ions are oxidized by MnQOj ions in neutral medium. In this reaction the mole ratio, MnOj : C203".

is | S ek
() 2:5. (2) 8522 (3) 3:2 4) 2: 3.
(5) none of the above. —mm LN

The straight-chain organic compound of molecular formula C,ClBr ., 0
(1) exists as 3 isomers: s
(2) exists as 4 isomers. . NA

"T3) exists as 5 isomers. |
(4) exists as 6 isomers. )
(5) exists as 7 isomers.

The gasecus compound, X contains boron and hydrogen only. Under 1-013 x 10°Nm™ pressure and at
276 K, the volume of 100 g of the compound X, was 0-82 dm’. The relative atomic masses of boron and
hydrogen are respectively, 10-82 and 1-00. Which one of the following could be X?

(1) BH, (2) BH (3) BH, (4) B,H; (5) B,H

Consider the equilibrium,

A, + 2B,(g) = AB ().

the units of KC for this reaction are
(1) moPdm® (2 mol” dm’. (3) mol®dm™. (4) mol? dmS.  (5) mol™? dmS.

ﬁ-‘-.h o

Which one of the following statement is false?
(1 Iz can act as an oxidizing agent.
-(_?) I, can act as a reducing agent.
(3) HI can act as an oxidizing agent.
(4) The iodine in HI can be subjected to reduction by NaH.
(5) The iodine in HOI can be subjected to oxidation.

The organic compound, C dissolves in aqueous NaOH. However, it does not dissolve in aqueous NaHCO,.
C gives a precipitate with Brady’s reagent. When 1 mol of the product obtained by the reaction of C with

HCN is heated, 1 mol of water is eliminated very easily. Which one of the following is most likely to be
C?

(1) HO—@—CHlCH CHzCHO () H COCH CH,
—_— J
3 Ho—-@-cn COOCH CH, (4) HO CHO

COO

. A
(%) H COCH,CH,

The inorganic compound, D, when treated with dilute l{280 gave a brown gas and a coloured solution. When
an excess of ammonia ‘was added to a portion of this solution, a blue solution was obtained.- When H,S gas

was passed into another portion of the original coloured solution, a black precipitate was not obtained. Which
one of the following is most likely to be D?

(1) Cu(NO, )?'#-“ (2) Cu(NO,), (3) Cd(NO,), (4) Ni(NO,), A (5) Ni(NO,),
Find more at: chemlitrysabras weebly com
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The molecules, (CH,),P and AICI, form a coordination compound in the mole ratio of 1 : 1. In thi
the bond between the P atom and the Al atom
(1) can be shown as P=Al

+ .
(2) can be shown as P=Al.

- o+
(3) can be shown as P=Al.
(4) can be shown as P« Al
\(§)A__can be shown as P — Al

29.  For the purpose of obtaining a rough idea of the lattice energy of the hypothetical ionic compog
(1) the first ionization energy of sodium is essential.
(2) the second ionization energy of sodium is essential.

(3) the standard enthalpy change of the process, Cl(g) + ¢ — CI; (g) is essential.
(4) the standard enthalpy change of the process, Cl(g) + 2e — CI* (g) is essential.
(5) none of the above is essential.

30. At constant temperature, the pH of an aqueous solution changed from 8 to 6 as a result of a cert

being effected. Which one of the following statements is most appropriate in this instance?

(1) This change has occurred because [H*] was increased two-fold.
(2) This change has occurred because [H'] was increased ten-fold.
(3)__This change has occurred because [H*] was increased hundred-fold.

(4) This change has occurred because [OH] was increased hundred-fold. S
(5) A definite answer cannot be given in this insm;cc because the exact temperature is not p

.

® Instructions for questions No. 31 to 40 o
For each of the questions 31 to 40 four responses (a), (), (c), (d) are given. One or more of he
correct. Select the correct response/responses. Mark (X) against, '

(1) if only (a) and (b) are correct.
(2) if only (b) and (c) are correct.
(3) if only (c) and (d) are correct.
(4) if only (d) and (a) are correct. .
(5) if only one response or any other number of responses are correct.

.
i :; !’ Summary of Instructions
i
_ i 0y (1) @) 3) (4) ©)
% i (g Only (a) and (b) | Only (b) and (c) | Only (¢) and (d) | Only (d) and (a) | Only one respe
correct correct correct correct any other n
i responses ¢
[
31. Which of the following will react with CH,coCn?
(@ CHCONH, (b) (CH),CNH, (c) CH,OH d) CHF,

32. Which of the following concerning K, and K. of an equilibrium reaction arefis true?
(@) K, = K(RT)" Y
() K, = KRDM ™ ) A
(¢) K, depends on the total pressure of the system.
(d) K depends on the temperature of the system.

33, Which of the following are/is true? ‘
(@) F, + hot concentrated, KOH — KFO, + other products -

(b) Ag(s) + aqueous Cu(NO,), — Cu(s) + other products

Find mor§ gt ‘chemjigttysatiras.weebly.com |
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34.

35.

36.

37.

38.

39.

40.

Which of the fellowing statements/statement concerning environmental pollution are/is true?

(a)
(b)
(c)
(@)

Which

(a)
(%)
(c)

()

Which
(a)
®)
(c)
(@)

Which
(a)

(b)
(o)
)]

Which
(@)
(b)
(c)
(d)

CO, is an important factor.

NO, is an important factor.
Urea is an important factor. . .
Super phosphate is an important factor.

—

of the following concerning the Avogadro constant L arefis true?

The numerical value of L = 96490 C v
charge on the ClO; ion

The numerical value of L = 192980 C y
charge on the Mg** i

The numerical value of L = 289470 C
charge on the NOj ion

The value of L = 385960 C -
charge on the BF, ion

of the following statements/ statement concerning hydrogen bonds are/is true?
Hydrogen bonds occur in CH,CH,NH,.
Hydrogen bonds occur_in CH,SiH,OCH,.
Hydrogen bonds occur in CH,CH,OSiCH,. >
Hydrogen bonds occur in liquid NH,.

of the following statements/statement concerning proteins are/is true?
The repeating unit occurring in protein chains is N'Hl—(llHCOOH.

R

The repeating unit occurring in protein chains is NH ——CHCH2COOH

Sulphur may occur in protein chains. R
Hydrogen bonds may occur in protein chains.

of the following contribute/contributes very consnderably to acid rain?
The use of the Contact Process.
The oxidation of ammonia by catalysts.

“The use of the Haber Process.

The use of the Ammonia-Soda Process.

_ Originally, the chemists used the term, ‘atomic weight’ in place of the modern term, ‘relative atomic mass’.

In the determination of the ‘atomic weight’ of gaseous elements,
(a) Charles’s studies were useful.
(b) Mendeleeff’s studies were useful.
(c) Rutherford’s studies were useful.
(d) Avogadro’s studies were useful.

Cathode ray particles
(a) are negatively charged. v
(b) travel in straight lines.
(c) are attracted towards the N - magnetic pole.
(d) are attracted towards the S — magnetic pole.

Find more at: chemistrysabras.weebly.com
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43.

45.

46.

47.

48.

49.

50.

51

52.

I Find more

Instructions for questions No. 41 to 50

In questions No. 41 to 50, two statements are given in respect of each question. From the Tab
select the description (1), (2), (3), (4), (5) that best fits the two statements given for each ¢

and mark appropriately.

First Statement Second Statement
(1) True True, and correctly explains the first statement.
(2) True True, but does not explain the first statement correctly ,
(3) True False ;
(4) False True
(5) False False

First Statement

Second Stnlemm't

41,

CuS dissolves in hot dilute HNOS.

In the presence of hot dilute HN : |
CuS increases. 4

42,

An aqueous solution of Na,HPO, does not exhibit buffer
action.

Na,HPO, is not a salt derived from a\

The electron pair on the N atom of the CN™ anion attacks

the C atom of the ,C=0 group in the CH,COCH,
molecule.

The following electron transition may
the carbonyl group: [\l .
X=0

CF,COOH acts as a strong acid.

The electron pair forming the bond in
attracted towards the F atom.

Nitrogen cannot act as an oxidizing agent.

The nitrogen atom is incapable of o
electrons from outside.

Aniline is more basic than C6H5CON'HCH3.

The —CH, group repels electrons.

Methyl red is a suitable indicator for the titration between
0-1 moldm™ aqueous NH, and 0-1 moldm™ aqueous
H,SO,.

Methyl red indicator is yellow in
medium, while it is red in acidic med

H,0, molecule is planar.

In the H,0, molecule, the 0—O bond &
two O—H bonds are in the same plane

The —NHCH;, group linked to the benzene is ortho-para
directing. '

The N atom of the —N“HCH3 has a
of electrons, and it increases the electron d
in the benzene ring. ]

Lime water cannot be used to distinguish between NH/CI
and (NH)),SO,.

Both NH,Cl and (NH,),SO, give ammoi
lime water.

Which type of the following equations will most appropriately represent the behaviour of Ct.')2 gas!
(2) PV = nRT

(1) (P+x)(V-y)=nRT

———

(4) (P+ )(v n?b) =nRT -

For the purpose of converting the compound, (CH ,CH,),CHOH into (CH,CH,),C=
(2) an aqueous solution of K,CrO, can be used.
(4) chlorine water can be used.

(1) Tollen's reagent can be used.
(3) bromine liquid can be used.
none F_lithe abave can be us

¥ twitter: ChemistrySabras
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53.  With which of the following pairs of compounds can you start and proceed to distinguish chemically between

CH_‘—@‘ NH, and {O)- CHNH,?

(1) CH,COCI and anhydrpus AICl, (2) CH,I and water
(3) NaOH and HNO, ' (4) NH; and HNO,
(5) H,SO, and NaOH

@ It has become necessary to synthesize C.H.CH,COOH starting from C,H,CONH,. Which of the following
initial steps is most appropriate for this synthesis?

(1) CH,CONH, + HCHO + AICI,

(2) CH,CONH, + KMnO, + NaOH

(3) CH,CONH, + CH,MgBr + HCI

(4) C6H5CONH2 + Na + CH3CHzOH

(5) CH,CONH, + CH3CHO + anhydrous AIC13

55.  Which one of the following sets of values pertaining to the oxidation numbers exhibited by oxygen is most
appropriate?

() -2, -1, 0, +2 and. +34 (2) -2, -1, and +2
(3) -2, -1, 0 and +2 (4) -2, -1 and O
(5) -2, 0 and +2 S

56. Which one of the following statements pertaining to atomic spectra is false?
(I) Atomic spectra can be studied as emission spectra.
(2) Atomic spectra can be studied as absorption spectra.
(3) The spectral lines of an atomic spectrum occur as several clearly distinguishable series of lines.
(4) The dark lines of an absorption spectrum do not occur as several clearly distinguishable series of lines.
(5) There is no direct relationship between a given bright line of an atomic spectrum and a certain energy
level in the atom under consideration. |

57. Which one of the following concerning Raoults' law is most appropriate?

0 0
() Fazla o @ f=fa_,
p° B p° §
A A .
0 o x“-n
P, A

. (5) None of the above is in agreement with Raoult’s law.

58. Which of the following statements concerning the intermolecular forces in a certain binary system is true?
- (1) The forces among CH,COCH, molecules are equal to the forces among CH,OH molecules.
(2) The forces among C}13CC)CI-I3 molecules are larger than the forces among CH30H molecules.
(3) There are no attractive forces among-CHjCOCHJ molecules.

(4) The CH,COCH,—CH,OH intermolecular forces are smaller than the CH,OH—CH,OH intermolecular
forces.

(S) The CHSCOCHJ—CH30H intermolecular forces are larger than the CI-[JCOCI-I3—CI-13COCH3
intermolecular forces.

-

59. Which one of the following statements concerning a catalyst is most appropriate?
(1) A catalyst decreases the activation energy of a reaction.
(2) A catalyst increases the activation energy of a reaction.
(3) A catalyst changes the activation energy of a reaction.
(4) A catalyst decreases the standard enthalpy of formation of products.
(5) A catalyst changes the enthalpy of formation of reactants.

60. The mole fraction of ethanol in an aqueous solution of ethanol is 0-10. What is the ethanol concentration
of this solution, by weight? (H=1;0=16; C = 12) '
1) 11% (2) 11.06% 3) 20% 4) 22:12% (5) 3321%

——
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Important : This question paper consists of four sheets. Put the sheets together ind
correct order of pages before answering. 3

Use of calculators is not allowed.
This question paper consists of three parts A, B and C. The time allotted for ¢
three hours.

7 .
;
11l |

PART A — Structured Essay

Answer all the questions. Write your answer in the space provided below each question
that the space provided is sufficient for the answer and that extensive answers are¥

"
»

PART B and PART C—Essay

Answer four questions selecting two questions from each part. Use the paper supplie
At the end of the time allotted for this paper, tie the three paris A, B and C
Part A is on top and hand them over to the supervisor.

You are permitted to remove only Parts B and C of the question paper from the {i‘_
i

Universal gas constant, R = 8314 J K™ mol™

N.B. The following abbreviations have been used.

ag = aqueous 3
'

C = Celsius or Centigrade or Coulomb'-".--i
& = gas
[ = liquid

e
L
.‘

.

mol dm™ = moles per cubic decimetre ¥

s = solid

Other abbreviations also follow standard usage.

b2,
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PART A — Structured Essay

Answer all four questions. Each question carries 10 marks.

(a) (i) Define the term, ‘Avogadro constant’. Do not
write

anything
in this
column

(i) Write the numerical value of the Avogadro constant.

(i) If there is a unit pertaining to the above value, indicate it below.
If there is no unit, state that fact below, specifically.

(6b) Name the following compounds appropnately.

compound name

FeS,0,

Crz(MnO')_,‘

(¢) (i) Indicate specifically, in the usual manner, the arrangement of electrons in the last two
sub-energy levels of the element, X of atomic number 40.

b3

Find more at: chemistrysabras.weebly.com
twitter: ChemistrySabras



2(02) Chemistry II b o3® :
G.C.E.(A/L) (New ) 1998 ' IndexNo.:......occovuninnnns

2. (@

) Write a balanced chemical equation for the complete precipitation reaction occurrin
aqueous H,PO, and aqueous Ba(OH),.

(ii) Calculate thie volume of 0-2 mol dm™ aqueous Ba(OH), solution required for the 00

precipitation of POi' ions obtainable from 25 cm® of 0-12 mol dm™ agueous H,PO, sol

i

| ._-.g Find more at: chemistwsabras;wggbly.com
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(c)
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(¢) N.B. In the following syntheses, the necessary reagents and reaction condiﬂji
shown clearly at the appropriate places. When the method of synthesis proi

is unnecessarily long, you will not be awarded maximum marks. ,

(i) Indicate how you would attempt to synthesize

CH,CH,CH,NHCOCH,CH,

i

using CH,CH,CONH, as the only carbon-containing starting material.

- (ii) Indicate how you would attempt to synthesize -
(CH,),CHCOOCH(CH,),
using CH,CH,CH,OH as the only carbon-containing starting material.

&8
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‘ (b) Indicate how you would distinguish between the two compounds in each of the follo :
CH, CE, CH,
o H-:}——lé—clé—mg ¢ HO— (l.’*— CH—NE,
) CH,; CH, CH,

-
JpP———

o S e s

(i) (CH,),CHCOOCH,CH, and CH,CH,COOCH(CH,),
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(c) Consider the following acylation reaction,
(ISOCH3
cata
+ CH,COC] lyst @
Now, fill the blanks in the following sentences appropriately

(1)  For this FEACHAN, wscaiiisnrsmnmeasasiinnn . is a suitable catalyst.
(1) In this reaction,

ring.

(ili)  This attack is called

{d) Indicate how the followin

CH,NH,

NH
! ’ Br [
_—Br
Q@ —"©
Br
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Chemistry II

PART B — Essay

Answer two questions only. Each question carries 15 marks.

It " 5. (@) (i) Assuming the equation PV = ;- mNc?, derive the equation PV = nRT pertaining to an

(ii) Explain how the equation PV = nRT has been modified so as to be appropriate for a ga
does not behave ideally. N.B. Write clearly the Van der Waals equation obtained after eff

() The molar mas- of a certain gas is 16 g mol™. Calculate the density of this gas under a pressu
30-4 x 10°Nm™ at 29-5°C. N.B. Assume that the gas is behaving ideally under these condi

(¢)  You are informed that chlorine in aqueous medium cannot be directly titrated with a solution of Naj

You are provided with chlorine gas, CCl, and a standard solution of Na,§,0,. You are also sup

, with other materials and facilities normally available in the laboratory. Explain, thh the essential de
Wb : how you would attempt to determine the distribution coefficient of chlorine between CCl, and ¥
! using the above Na,S,0, solution. .

6. (a@ (i) The two ions X* and Y? react together and form the solid, szs which is sparingly s
in water. At a certain temperature, a saturated aqueous solution of X,Y, exists in equil
with solid X,Y,. Derive an equation for the equilibrium constant, K., for this equilibrit

(ii) Write an equation for the K;p of X,Y,. If there are any assumpuons that you make m
this equation, state those assumptions clearly in words.

\ (iii) Assume that the cation M** forms the hydroxide, M(OH), which is sparingly soluble in
. W The pH of a saturated aqueous solution of M(OH),, in equilibrium with solid M(OH
f : 25 °C is 9-301. Calculate the K, of M(OH), at 25 °C. K, = 10 x 107 mol* dm™® at

() (i) Describe clearly how the colour-cha.nge pH interval of an acid-base indicator, supplied t
can be experimentally determined. i

et ——

VAN 'Q.\"'““ o

(i) The colour-change pH intervals of some acid-base indicators are given in the following

indicator pH interval
P 90 - 100
Q 40 - 50
R 120 - 130
3 20 - 30
T 60 - 80

‘Now, consndu' the following titrations A, B, C and D, carried out between 0-1 mol dm™ &f

Fifid more at: cﬁdemlsf?ysaﬁrasweebly com i A
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(@ (@)

(ii)

&) @)
(ii)
() ()

(ii)

a) (i)

(ii)

._\\

Explain how ‘
the standarg enthalpy change for the reaction

3C(s) + 4H(g) — & H(g)
can be €Xperimentally determined 3

experiment | initial partiy] | artial reas |
p initia] i :
number : &
. pressure of pressure of o;e t;: f::cwﬂe

l — ; I‘(S), mm Hg s~

: 375 0-762

: 400 1% 0-125 i
291 . 400 073 ]

4 -

147 400 v
. : « * 0-3G5
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9. (a) Consider the simplest hydrides of the elements, nitrogen, oxygen and phosphorus.

(b)

(€)

10. (a)

®

(©
@

i.‘&haa

11. (a)

®)

(c)
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Assume that in this reaction the rate of decrease of the partial pressure of Li(g) varies,

x y
Rate o {PL¢)} X {Pm)
Using the data supplied to you, calculate the values appropriate for x and y.

(iii) Calculate the rate of decrease of the partial pressure of L(g) when the partial pressy
and the partial pressure of M(g) are both 300 mm Hg, and the temperature is 30 !

PART C — Essay
Answer two questions only. Each question carries 15 marks.

(i) Indicate clearly and separately whether each one of the above hydrides

acts as an acid, or

acts as a base, or

acts both as an acid and as a base, or
does not act as either an acid or as a base.

(i1)) Indicate clearly and separately whether each one of the above hydrides

acts as an oxidizing agent, or

acts as a reducing agent, or

acts both as an oxidizing agent and as a reducing agent, or
does not act as either an oxidizing agent or as a reducing agent.

(i) Explain what is meant by the ‘hardness of water’.

(ii) Explain briefly four methods used in removing the hardness of water.

You are supplied with an aqueous solution containing SO?' ions and SOf' ions. Propose 8
suitable for the quantitative determination of the concentration of SO?" ions and the con
SOf‘ jons in the solution.

Write a brief description of the manufacture of nitric acid by the ‘Ostwald Process’.

How and under what conditions does nitric acid react thh the following elements?

(i) copper
(ii) carbon
(iii) sulphur

N.B. You should write balanced chemical equations for the above reactions.
Draw the structure of the compound, HPO ..

Propose a suitable method for obtaining zinc and sulphur from zinc sulphide.
N.B. It is not necessary to write balanced chemical equations.

Name the compound with the chemical formula, [Ni(H,0)J[CoCl] in accordance with
nomenclature. 3

@) Moderétcly concentrated hydrochloric acid is gradually added to solid CuCO3. Indicate ~-‘_l
changes that you would expect to see in this instance. N.B. Disregard the heat ch

(i) Explain the reactions that occur in the above three changes. N.B. You should
chemical equations for these changes.

Present five important facts pertaining to the cnvu-onmental pollution that occurs in the
of sulphuric acid by the ‘Contact Process’.
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