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3 For
Examiner's
(c} (i) Why is it necessary to reduce the perceniage of carbon in molten iron in order to vee
make steel?
RN R, oot e e e ear e e e e ne s 11}
(i) During the *oxygen blow', carbon monoxide is given off as a gas and is collected by
a hood over the converter. Why is it necessary to prevent the gas escaping into the
atmosphere?
...................................................... erveat et tare e ebeeatete st s tee e semrensesvenrnnesasnenreseres 1]
{d) Acidic silicon oxide formed in the oxygen blow is removed by reaction with a base such
as calcium oxide to form a slag.
Write equations to show
the reaction of silicon with oxygen
the reaction of silicon oxide with calcium oxide to form a slag
[2]
(e) Car bodies are made of steel. Steel rusts in the same way as iron. Car bodies are
paintad to protect them from rusting.
Explain how painting helfps to prevent a car from rusting.
............................ OOV TRRTUPTOPRRPRN I ||
(f) Stainless steel contains chromium. Suggest how the presence of chromium prevents
the formation of rust.
oo [2]
2053 Jan0d [Turn over
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{g) A chemist determined the amount of chromium present in a piece of stainless steel by
the following method.

» 1.50g of a sample of a stainless steel were dissolved by boiling in acid.
s  The resulting solution was coaled.

+ Excess agueocus ammonia was added to form 250 cm? of a solution containing the
purple complex [CriNHg) 1

« The concentration of Cr3* present in the purpfe solution was found by colorimetry.
The concentration of Cr3* was found to be 1.38 x 102moldm™3,

(i} Catculate the amount in moles of G®* in 250 em?® of the purple solution,

Answer ..mol [1]

(i) Calculate the mass of chromium present in the sample of stainless steel.
[A,: Cr,52.0]

ANSWET vireeiceinns 2]

(iiiy Calculate the percentage of chromium present in the sample of stainless steel.
Give your answer fo an appropriate number of significant figures.

ANSWET v everereev—————- [21

[Total: 16]

2853 Janos

Examiners
Use




a5
s Jaupexg

a4

EQUET 582

el

‘uawiadxe siy) Op 0} 88N PNoo Jusps ayy sniesedde ue jo weibelp pa)jaqe| e meig  (e)
‘paonposd sem ueBAXO YIIUM & a1B) B} SINSEIL 0} PBPIOSp JUSPNS 8l

"@SE[elRd JO 80N0S B SE 1any Buisn Alojeloqe
syl Ul epixosed usBoiply jo uoysodwooap jo slet ayy sleBisasul o) peuued Juepnis v

(B0 + D0PHE < (be)?0°Hz
‘uoienba Buiwojjo} auy o} Burploooe sasodwoosep apixasad uabolpAH

"paELLIO}
$i }} SB Uoos se ssodwooap 0} apixoled ueboipAy sesnes asejelen awAzus ay) 'Apod aL U

1anpoid s)sem e SB paulio s1 epixelad usboipAy ‘sijao Buia ul suonoess Auewl u)

9

lano uang] Bouer £s4z

asfy

sauErg|

404

100 1AIS-0UIZ By} JO UoIoRa) |90 aY] 4o} Uolenha [fe1aAc au lonaisuen  (p)

82 ey} Jo epodioa|s amusod aL WO} PINOM JELSUE UDILM uoseal e yum 21815 (o)

[s]

15 aunsesw usy) pue jjeo
I8A|IS-0URZ plepuels a)duws B dn Jas pmom oA moy moys of weBeip pajlede; & meig (g)

[1]

AORO+=_3 (s)By &— _o + (bE), By

AOLO—=,3 (s)uz «— _ag + (be),,uz

I1eo

‘182 Janps-ouz au Joy V3 areinoleo of mojag vep sy een (B)

‘ll80-r\g Janys
Prepue)s & puUE [[90-)§eY SUIZ PIBPUESS B WO} [|§0 B apBuw Jshueps & wawidojansp Blyung

197 J9AHS-OUIZ B SEMJSPUILTEY UI PBSN |§90 aYL
"WBI Je 3l Jemod 03 Sfj80 eIy seIoe
papasu Inq ‘Aep ey Buunp pasemod-iejos sem sueld ayl "BulOIUOW [EJUSWLONAUS

Jo} 0661 Apee aun Ul ySYN Ag pash ‘Yesie pasmod-rejos JyBremybl B sem Jepuiied

]




7

For
Examiner's
(b) The student carried out several experiments with different initial concentrations of oo
hydrogen peroxide {other conditions were kept constan), In each experiment, he found
the initial rate of the reaction.
The table below shows his results.
concentration of H,Q, initial rate
/motdm? /moldm=3s-1
0.100 0.2t4
0.250 .530
0.500 1.07
1.00 214
(i) What is the effect on the initial rate of the reaction of
e doubling the concentration of H,0,?
»  multiplying the concentration of H,0, by 47
..................... (PR | | |
(i} What does this suggest about the order of reaction with respect to hydrogen
peroxide?
et e e sea e e enean g et aeaeen e nnes srevsrsreseesensenssseesenae 1]
(€) In a further set of experiments, the student found that the reaction was first order with
respect to catalase.
(I} Use this information and your answer to (b)(ii) to construct the rate equation for the
decomposition of hydrogen peroxide in the presence of catalase.
13
(ii) Use your rate equation in {¢)(i) to work out the overall order of the reaction.
e et s et n s B OO U S [1]
{d) The student also investigated the affect of increasing the temperature on the rate of the
reaction. He found that the reaction was fastest at 35 °C.
Exptain in terms of enzyme structure and bonding, why the rate of reaction decreases if
the reaction is carried out at temperatures higher than 35°C.
.......... -[4]
[Total: 14] '~
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4 Acetanilide and phenacetin have been used in medicines for the relief of pain and fever.
In the late 1940s, it was discovered that both these compounds are metabolised (converted)
in the body to a related compound cafled paracetamol. Paracetamol has since become
widely used as a medicine.

The structures of these three compounds are shown below.

CH,—CH
o7t T OH
N CH N CH,4 AN \OIw
z\ /m\ 3 I\ /m\ H m
O (0] O
acetanilide phenacetin - paracetamol

{a) What is the name of the functional group (cther than the benzene ring) that all three
structures have in common?

R e e ere s esnraneeal ] ]
(b} Another product of the metabolism of phenacetin is para-phenetidine.

The structure of this is shown below.

CH,—CH,
o ®
para-phenetidine
(Y Mame the functional group circled on para-phenetidine.
BRSPSV [1]

(i) Choose from the list below the type of reaction that converts phenacetin into
para-phenetidine. Circle your answer.

esterification  hydration condensation hydrolysis  elimination polymerisation

i1l
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Hair is made from an insoluble protein called keratin,

(a} Proteins are polypeptides. What is meant by the term polypeptide?

For
Examiner’s
Use

Each polypeptide chain in keratin is coiled into an e-helix.
Part of the a-helix is shown below,

AU

{b) Protein molecules, such as keratin, have three levels of structure.

Complete the table below to show the names for the levels of structure described.

structure level responsible for

coiling of chain into an a-helix

order of amino acids in chain

‘2853 Jan0d
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{c) The general struciure of an amino acid is shown below.

The R groups in some of the amine acids present in keratin are shown below.

For
Examiner's
Usa

R group

—CHy—CHy—CHy—CHy—NH, | —CHg | —CHz— —CH,OH | —CHM,SH

amino acid | lysine

alanine | aspartic acid sering cysteine

Interactions between the R groups hold protein strands together as shown in the

diagram.

These interactions could be g lg

s« instantaneous dipoie-induced dipole forces l R R

s jonic attractions TS 5~ ¢ D)

s hydrogen bonds l R l

s covalent bonds s Y S
e A
S <)
S oren

() Use the information above to complete the following table. This table shows the
strongest interaction between the R groups on pairs of amino acids in keratin.

amino acid pairs
amino acid 1 amino acid 2 strongest interaction
lysine aspartic acid ionic attraction
alanine alanine
aspartic acid serine
cysteine cysteine

(31
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(b) The synthetic fibre Trice!, {celiulose triethancate), is made by esterifying the -OH

groups on cellulose with an excess of ethanoic acid, CH,COOH, and concentrated
sulphuric acid.

The diagram below Is an incomplete struciure of cellulose triethanoate
Complete the structure by drawing the ester groups in the boxes. Show the full
structural formula of the ester group.

cellutose triethanoate

ie}

(¢} Inthis question, one mark is available for the quality of written communication.

Cotton is a natural material consisting of celluiose.

In a cotion fibre, many cellulose chains are arranged in bundies, aligned more or tess
aiong the length of the fibre. Cotton fibres have a high degree of crystallinity and are
stif. They ajso have a high water absorbency. The fibres of Troef are much less stiff
than those of cotton and they have a low water absorbency.

Suggest and explain, in terms of intermolecular forces, reasons for the differences in the
properties of these fibres,

SO PSPPI [5]

Quality of Written Communication [1]
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(d) Plastic made from cellulose triethancate was once used to make children’s dolls.
Museums now collect these dolls. Sometimes the dolis suffer from ‘doll disease”; the
dolis begin to tose their shape and sticky brown liquid cozes from their joiris.
When this type of plastic is made, traces of sulphuric acid remain in the plastic.

The dolls contain steel spikes, and the iron in the stee! reacts with sulphuric acid to form
iron(I1} sulphate and hydrogen.

Write an squation, inciuding state symbols, for the reaction of the iron with sulphuric acid.
(21

{e} The iron{ll) sulphate reacts with air to form iron{I11) sulphate. The Fe™ ions formed in
this reaction are thought to catalyse the breakdown of the cellulose triethanoate.

What property of transition metal ions such as Fe®* allows them to behave as catalysts?

{f A sample of the brown liquid which oozed from the dolls’ joints was thought to contain
the complex ion [Fe{H, O}, .

{i) What is the coordination number of the complex ion [Fe(H,0),** ?
........................................... SO SO YOO PPPPPRPUROOOOPPOOR I § |
(ii) Name the shape of this complex ion.

........................ AUV PRORRURROP | 3

(i} The water molecules act as ligands in the complex ion. Explain how the water
molecules can act as ligands.

O e eenraare s s e 2]

(iv) State what you would expect to see when dilute sodium hydroxide is added to a
solution containing Fe®. Write an equation to show this reaction. Include state
symbols in your equation.
observation ...

equation

i5]
[Total: 22]

OCR has mada avery effort lo trace the capyright hokders of [tems used in #his Quastion paper, but if we have Inadvertently ovarlocked any, we
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