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Answer all the questions.

Iron carries out a vital role in the body as part of the hasmoglobin molecule.

Part of the structure of haemaoglobin is shown below.

Haemoglobin is a complex involving the transition metal ion Fe?*.
(a} The atomic number of irgn is 26.

{i) Compiete the boxes beiow to show the electronic configuration of an Fe® ion.

: EEE_I_EEE.___;_ﬁu

382 3p® 3d 4s
{2]

(i) Explain in terms of electron configuration why iron is described as a transition
metal,

e et e R ER e e et ere etk eb e meb e s ar e an et n nn s JRTORR [2]

{iii) State two properties, other than ability to form complexes, shown by transition
metals or their compounds.
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5
Silk is an example of a fibrous protein produced by some insects and spiders. Silk is

composed principally of a protein called fibroin. Part of the primary structure of fibroin is
shown below.

-gly-ser-gly-ala-gly-ala-

(a} What is meant by the primary structure of a protein?

(b} Fibrein has peptide linkages between amino acids, for example between the amino acid
molecules glycine and alanine.
The structures of glycine and alanine are shown below.

H
H _ O
glycine VZ — G OW\/
H | OH
—.._
e
H
alanine /\/2310‘0\/\/
H _ OH
_..._

(i} Draw the structural formula of a dipeptide formed from glycine and afanine.

2]

(#) Draw a circle around the peptide link in your structural formula in (i} [1]
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(¢} The protein chains in silk fibroin are folded into sheets,

Part of the structure of a sheet is shown below.,

IlZVO”O IIZA _
/OIE IIO\

_ \

—C \ZL|I
/Z|I O—=C

{iy What name is given to this level of protein structure?

(i} State the strongest type of intermolecular force which holds the chains in the
sheet together.

(ii) On the diagram above, show where these intermolecular forces arise. 2]

(d) A synthetic fibre related to silk was introduced to the general public al the New York
World Fair in 1939. The fibre, called nylen, had similar properties to silk, but was much
cheaper.

The structure of a type of nylon is shown below.
—HN—{CH,)};—NHCO—(CH,},—CO—

A student decided to hydrolyse a sample of this nylon in the laboratory.

{i) Describe how he could do this.

2853 Jund3
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9

(i) Draw the structural formuta of a cempound that reacts with testosterone to form
compound ¥ and give the name of this compound.

structural formula

.............. TP U PP PROPUROUUURIN o~ |

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

m:~<3m o.mﬁ_ﬁma reactions are specific. Enzymes in the liver are not able to catalyse
the oxidation of compound Y and so it lasts longer in the body than testosterone.

Use your understanding of the structure of an enzyme to explain why enzymes onty
catalyse specific reactions.

15

Quality of Written Communication [1]
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(d) A series of experimerts was carried out to investigate the rate of oxidation of
testosterone.

The sketch graph below shows how the initial rate of oxidation of testosterone varies
with initial testosterone concentration in the presence of a fixed small amount of
enzyme.

rate of
reaction

{testosterone]

(i} Whaiis the order of reaction with respect to testesterone at point A?

(i) At point B, where the concentration of testosterone is high, the reaction is zero
order with respect to testosterone.

Suggest a reason for this in terms of the way enzymes work.

(e} The proton (H) n.m.r. spectrum of lestosterone contains two signals which are not
present in the corresponding spectrum of androstenedione. On the diagram of
testosterone below, label ciearly the position of the hydrogen atoms responsible for
these two signals.

OH O

testosierone androstenedione
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13
Copper contamination is widespread in copper mining areas. Copper ions are poisonous to
plants and micro-crganisms; at low pH they leach into ground water, where they are present
as the blue complex ion [Cuf{H,0) >

(a) () Draw the structure of the complex ion _O:ﬁzmovm_mf Show clearly how the water
molaecules attach to the Cu®* ion.

2]
(i) Give the coordination number of Gu?* in the complex ion [Cu(H,0)1*.

{b) .O:mimrn. can use a solution of edta*” ions to determine the concentration of copper
fons present in ground water. The struciure of edta?” is shown below.

o)

A O
Vo - CH, cH—c”
-0 / \ ~ o~

- N——CH,—CH,—N
¢ o:\ /o <
— H,—C
o’ ? Y
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(c) Engineers investigated the possibility of reopening an old copper mine.
They noticed that as the blue groundwater ran across some oid iron rails, it teft a pinkish
brown coating on their surface.
You are given the following half-equations.

Fe?* + 2e~ — Fe E®=-0.44V
E® =4034V

Cu?t + 2e - Cu
Use these half-equations o

(i} explain the chemical reacticn that took place

for the reaction.

(i) calculate £°

ANSWET oo A L B |
{d) A groundwater sample contains Cu?* jons present as the blue complex ion
[Cu(H,0) **. The presence of water ligands around the Cu?* ion causes the five 3d
orbitals to split into two groups at different energy levels. When a photon of light is
absorbed, an eleciron is promoted from a lower energy level to a higher one.
Use this Information to help you to explain why the solution of copper ions is coloured.

................................................... OO OO POU U PY PO PO PP OO PUUTPUPRPROURRPROS! |

2853 Jun03

For

{Examiner's

Use




asfy
5 J8uExT
o4

£0uly* gegz
ive ‘2ol ]

M.E ..... L U UD ST paunoy xa|diuoo 8} JO BINWLIOY

UCIBAISSQO

‘PG xo1dwoo s Jo BINwig) ay) anb pue 8ss 0} 10adxa PiNom NoA Jeym srelg

aoe|d saye) uoloeal IaYLIN) B ‘ancqe
(1} ul paw.o; eendideld oy o pappe St BlUOWIWR snosnbe epnjp sseoxs uays, (1)

"SUO] SPIXOIPAY yiim ‘(be},zng *uot (11)1addos
SUl Jo uonoeal oyl Jo) ‘sjoquiAs eyels Bulpnjour ‘uonenba ojuoy paoueeq ® a)upn (1)

“pawiog 1511 st alejdoald aniq e ‘(be),no
Bulueuceo uonnjos sng B o} S81MdOID PBpPpPEe ¢ BIUOWWE snoanbe ANEP usupy (4

Poyal sip Aq Jarem punoaB u) suo
(Ip1addos jo uonesuasuoo sy SUlLIBBP PIN0D NOA MOL BUING W aq1I53(] LNERTIS)
asn 0} 8| J8jem punoib ul Jaddoo jo uonenuasuos sy Suunsesw Jo poylaw Jaiouy (a)

g1




