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CHEMiSTRYafﬁ\PLR 233/2 MARKING SCHEME
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1. In an experiment tq;ﬁudy the rate of reaction between duralumin (an alloy of

alumininm, magf@Swm, copper) and hydrochlorie acid, 0.5g of alloy were reacted wi
excess 4M hyddoghloric acid. The data in the table below was recorded. Use it to
answer the GuesPons that follow.

4\6 ,b\\ Time Total volume of gas |
& Q\{zﬁ  (minutes) (cm’)
@(" o? 0 0
D 1 220
e®\§ 2 410
<N\ 3 540
N 4 620
W 5 640
LN
‘) 6 [ 640
N o e
a) i) On the grid provided, plot a graph of total volume of gas produced (vertical axis
against time) (3 marks)
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iy  Fromthe waph determine the velume of gas pmnund at mc snd of 2%
MInNges. (| mark)
L0 (EsoCcev ).
i. R‘t:'-":"-f.l*-' Wik j—r‘{:fw ey ﬁMLLCJLLt’ = L|"H-_'”r"rj
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it} From the graph, delnrmigﬁ\he volume of gas produced at the end of 2% minutes
O

o
485cm’ ( 4e5 1.6, 480 <> 490cm’)
_ (NB g.;&@va}uﬂ from the candidate’s graph)

1) Determine the %Qe@f reaction between the 3™ and 4" minute

S
m ¥ ‘3‘4{]’ 3 =
Q — = R0cm /min
é\o\\& I
AN
Qg’\\ 0& 620 - 540

¢ & S 33em fSec

PN 60

3 f§
¢ \Crive a reason why some solid remained at the end of the experiment
2 ,\Q" - Bolid is due to presence ol copper which had ool reacted
%o\{‘\& - It did not react because it is below hydiogen in the reaction series

Y .
QO&\C.’\ ) Given that 2.5cm3 of the total volume of the gas was from the reason between
magnesinm and aqueous hydrochloric acid, calenbate the percentage mass of
aluminimn present in 0.5g of the alloy
(Al=27.0 and Molar gas volume = 24,000cm” at 298K)
Volume of gas to {(Hz) =640 - 2.5

_ =637.5em’
637.5
Moles of Hag = ——— = 0.0266
24,000 e
3AI + 6HCL — 2AICL + 3H, OR  Moleratio Al : H2
(s} (ag}  (aq) () 213
6375 2 6375 2
Mole of Al = ——— - Mass of Al = ——— « =27
24.000 3 24000 3
0478

Percentage mass of Al = = 0/ (% (95.55% - 95 64)

e} State two properties of duralumin that make it more suitable than pure aluminiom
in aeroplane consiruction
- Stronger than pure Aluminium // higher tensil strength
- Harder than pure Aluminium // tougher //
- More durable /finore resistance to corrosion/rusting

2. a} In which homologous series do the following compounds belong?
i) cr,oen
Alkyne

ii) CH3ICH,COOH
Carboxylic acid //Alkanoic acid
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b) Raw rubber is heated with sulphur in the manufacture of natural rubber
i) What name is gven to the process?
"«-"ui-::fl'|'tismic@}6

>
ii) Why is ﬁm process necessary
'[’né@?@ rubber// make it tougher//stronger :
<

) Slmlyéhoe\éﬂmme given below and answer the question
X \Y

N
Q;\\ ’b-{b
L
@%\}09 Study the scheme given below and answer the questions that follow
N -
Q)Q)\ Propan — | = O Fm:.:'_“ e} Two products
<<‘Q.\ : >
NN :
N ¥
NS\ : | ’
Qo* c’)\\' : Bromine £35 10
K\ [T | rmenaen [ e |t gt
% i
Propans
l Cracking :Ihlf'.]i\lli!: an wlkune mte o smalier
i albane and 3a sikene) |
1 J
Hyvdrwarbon I Methane
i) Write an equation for the reaction between propan-1-0/and potassium metal
201L,CHLCH, 01+ 2K —>  2CH,CHCHOK + H;
(h (=) (5} {3
i 2CHOH + 2K 2C;HsOK +
{1} 15} (= ()
ii) Name process | and 11
1 - Dehydration
il - Hydrogenation
iiiy  Identify the products A and B
A - 1, 2 - Dipromopropane
B = Ethene/ CH,CH2//C3Hy
iv) Name ONE caialyst used in process il
Nickel // Ni /f Palladium // Platinum // Platimin // pt
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d) State

Wroduction of

=)

N
W
Draw the structural fghmula of the repeting unit in the polymer ¢
cris 9
i S
- c— ¢9_
. | Q’bQ
5% H
9
&

: o°ﬁ'o' _
T&u wdustrial uses of methane
%@é wlource of fuel

&
&

uction of hydrogen gas
1) CCly

2 i1} Chloroform(trichloromethane)
<
G AN i) A ltylne
2. Q iv) Methanol
S
$ 3. a) Study the standard electrode potentials for the half-cells given below and answer
R\ tire questions that follow. (The letters do not represent the actual symbouois of the
elements).
E" volts
Ny + ¢ o=——> Nw: ~2.92
Jog + e e ey +0.52
K+ & s WK, 0.00
YWlim + e =—— ey +1.36
L 0.44
i) ldentify the strongest oxidising agent. Give a reason for your answer

iii)

i i i " aYa IR Y
o r P ) Soan 0750500450 Wiy StudentBounty.com

Gz or G.

It has the highest positive electrode potential OR It has the highest
reduction potential

Which two halif cells would preduce the highest potential difference when

combined? .
g + B ——= G- -292+1.36
N'+ & ——3 N N and G or Gy
{mig) is)

Explain whether the reaction represented below can take place
IN'wy + My,——22N, + MY,

Can’t take place from left to right, M is below N in reactivity series; it cannot

displace N from its solution

E'Cell = -292 + 0.44 =248
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b) 100cm’ of ZM m:t]:lmrit nci‘,h%v:m electrolysed using the set up represented by the

diagram below O
Ko i
) L — - Bulh
QQ} I\‘. Id Y
L
TN
&S
e G 1.
Th Manimum
~t— 1 A1 Selphuny o

i) Write an equation for the reaction that produces gas L
40H wg—= Onw + 2H;0y + de
ii) Describe how gas K can be identified

Insert a burning splint in a gas jar of gas K, the gas burns with a pop sound to
show that it is hydrogen.

iti} Explain the difference in
a) the volumes ol gases produced at the elecirodes

Hydrogen — Monovalent
Oxygen - divalent )
Same amount of electricity liberates twice as much hydrogen as oxygen.
The volume ol Hyy, 18 twice Oy because Lo produce T mole of Uy 2
moles of electrons a required and to produce 1 mole of Oz, ~ 4 mole of
electrons are given out.

b) brightness of the bully il 100cm” of 2M ethanoic acid was used in place of
sulphuric acid.
Bulb is brighter with sulphuric (H2504); H2S04 15 stronger acid hence its
degree ol onization is higher

4. a) Fractional distillation of liquid air usually produces nitrogen and oxygen as the
major products
i) Name ONE substance that is used to remaove carbon dioxide from the air before
it is changed into ligquid
KOH/MNaOH/Castric potash/Castric soda
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i) Describe how ugrﬁ;ru gas is obtained from the Ii:ylid air
' (Boiling pointNitrogen = -196"C, Oxygen = -183"C)
Liquid air y@rmed, to temperature below — 196"'C
M EUTI%%_Q%IJ'. first, because it has lower boiling point

b) Study k¥ flow chart below and answer the questions that fellow
]

| Step 3

|

I Ammonia J
Aur, platinum-riiodivm

Stepd | 0
Catalyst at 900°C

E('nl{_ntrh‘.ss pas ) 1

Seps | A

Step 6
Mitric acid‘]

T Step 7
' Ammonium | *
mitrate J

Y
|

{i) Nae clenient M
Hydrogen (11;)

(i)  Why is it necessary to use excess air in step 47
Ammonia converted to gas

(iii)  ldentify gas Q
Nitric oxide// NOg, // Nitrogen monoxide// Nitrogen Il Oxide

(iv)  Write an equation for the reaction in step 7
Nilyy + [INOyay ———>  NH4NO,,
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{v) Give ONE use of amm uﬁsl\im nifrate
Fertilizers// Manulacy@re ol ex plosive
=)
c) State and exply in the observations that would be made il a sample of sulphur
is heated witRoncentrated nitric acid
Brown funads groduced, HNO; reduced to NO;
Yellow @,}ZTQ@T disappears // yellow sulphur dissolves
Brmmf\glzm' {{ Sulphur disappears
5\\14@#,} is oxidized to HySO4 /1 SO / H80
o _
3. a](,?(({Q;ﬁﬁ\w the name of one reagent which when reacted with concentrated

(DO hydrocholoric acid produces chroline gas
Q)@\ Potassium permanganate KM, O, M. Manganese 1V Oxide,
<& Lead 1V Oxide bO,. // CaOCl
2NN
N
< &‘Q h) A student set out to prepare iron (I11) chloride using the apparatus shown in the
KL diagram below
4\ Cuard whe | i o Caluiam sz
Irom filings i e
' i
D Chiteene was ////,;;-://j ! E;g/_;’,f:/;a \ ‘
o : ; et
T et Sy TR s
E."_:;_{:/._-_‘L "_-1 . LT DL ."_';/::".-‘r_;é ;
i didd ;
i eniihad
mpustiLn L lran 1118 R de -~ = ".'i_:.t.:‘:.
:TJ"‘-'D F Hem H\‘"—'
i) Explain Why
a) It is necessary to pass chlorine gas through the apparatus before heating
begins?
To remove all the oxygen which would form tron 11 Oxide instead of Iron 111
chloride .
b) Calcium oxide would be preferred to calcium chloride in the guard tube
Ca0 can absorh both Cly and moisture, calcium chloride can only absorb moisture
ii) What property ol iron {111) chloride makes it possible to be collecied as shown in
the diagram
It sublimes or changes directly from solid to gas
iii) Write an equation for one chemical reaction that took place in the guard tube
CaOyy + Hi0y —= Ca(OH)y
Cﬁ.[}{_ﬂ + Ci{g} —:—} [THUCHM
Lﬂ{UHh + C]]m] — Ca0Cl ".H;D.[x]
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The total mass of iron ( Ihg\tlllm‘il]t formed was found to be 0.5g. Calculate the
volume of chlorine gagthat reacted with iron.
(Fe= 515 0, CI =355 and Molar gas volume at 298K is 24, 000cm’)

2' L= - 3C Ej {8 QQ‘_:’ zr{.’.{_,h i#) ZFe 1) + 3Cl 151—9 ZFECILQ

or {/ Fe: Qfg}h Q 3 % 24000 «-renreeem 325
X ewemememe= ()5
RH\@RI@L Iy =162.5
05 3 x 24000 % 0.5
fFeCly= —— =0.003 OR =
&@@Ol&’ ! CE = 325
- Mole of Cl, = ﬁ x 0.003 = 00045 = 110.79em’
<
<
GSAY Vol of C12 = 00045 % 24000 = 110.8cm® (110,76 - 1 1em?)
el
%0 < c) When hydrogen sulphide gas was passed lluuugil a solution of iron (H) chloride
<< O the following observations were macde:
4\ i) the colour of the solution changed from reddish-brown to green and
ii) a yellow solid was deposited '
Explain thesc observations
Fe'' reduced 1o Fe’' 11,8 oxidised o Sulphur fron T to Tron 1 Sulphur is
deposited
tron 1 to lron 11 Sulphur is deposited
d) State and explain the observations that would be made is a moist biue litmus

paper was placed in a gas jar full of Chlorine gas
Turns red, then white — because chlorine is acid and is a bleaching acid

6. a) Study the information in the table below and answer the questions that follow (The

letters do not represent the actual symbols of the elements)

Ok 1u1wni NN I IE}_{,_l‘_IEi!HLLEﬁI_Ib}EEMH B lunhalmn umlby kimol™ |
. 2.1 SI9

.? Q 2.8.1 494

L R 2838.1 i 418

“hii)
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What is the general name given to the group in which elements P,Q and R
belong?
Alkali metals (reject alkaline metals)

What is meant by ionisation energy
Energy required to remove an electron from an atom

Explain why element P has the highest ionisation encrgy

P has the smallest atomic radius therefore the outer most electron is most strongly
altracted to the nucleus, hence more energy is required to remove it

225

A ht + A ] ] vaxaas i
www StudentBounty.com

v Aanl s

oshuaari m .com

Arim on facebook. Not 4 resal e


http://www.StudentBounty.com

&6

W
(@)
iv) When a picce ol cle n?gl () is placed on water, it melts and a hissing sound is
produced as it mg@es on the surface of the water. Explain these gbservations’
Melts, because wf the heal produced during, the reaction '
Iissing soung@hecause of production of 11,
Floats, be@Bisc its less dense than water
F\-itwur:é\_i@nu strlaee due to it propelled by escaping hydiogen
SIS
v) .\Q%(b'.in equation lor the reaction hetween element O and waler
2N 2100 =3 2008y 1 W2y 1 2Nagy 1 21200 2Naol g H e
& .
!hgéﬁsb‘nﬁ;uiwh between a strong and a weak base, Give an example of each
D o Astiong base produced a ingh concentration ol Q1T jons when dissobved in
2 water e g Naotf /KON A LiOHY Na; O or K0, Wouod ash,
% .\\ Weak base ws patinlly wonized mowater hence o prodoce a low concentrilion
@R ol Ol ions eg, Ca(OI Dy 4 NELOLE /0 Caty S MggORDY & NI
NN OR
<<°& c’)\\' - H!.| ong base hus:_nmrv Ol _imlﬂ or P'H n_l' 12-11
I\ o Weak hase has few O ons or PH ol 8-11

(r) Neutvalisation is one of the methods of preparing salts

iy Whant is meant by nentreahisafion
Reaction between D mole ol T and Dwole ol OF 1o fvnm 1 mole of T
HJ‘:nH I LJH: EUE] R ..' i ”g{ i

"0 Breservibe iy you would prepare erystals of sodinn witvate starlting wih

20em3 of 2M sedimm hydroxide
Aded 200em’ of 2M TINOG (o the 200em’ of 2h Naot]
- Tleat evaporation (o concentrate the mixiure
- Allens the mixture to cool for erystals o appear
Filterfdecani o obiam crystala

iii} Write an equation for the veaction that takes place when a solil sample of

steehognnir neteale s heafed .
CINANU L —— MNaliO P Doy
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