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3 For
) Examinar's
{c) nmqam_fs mﬂ ehzyme in the uon._< converts excess phenylalanine into tyrosine. People oo
10 suffer from phenylketonuria are deficient in this enzyme and so phenylalani
builds up in the bloodstream. yeanine
(i) Wwﬁmﬂﬂuﬂmmmmamw m% :mmmma to catalyse different reactions. Enzymes are proteins
erstanding of bonding and protein i .
g g protein structure to explain why enzymes
...... PO O S RTRUSTOUNTUT |-
(i)} The structure of tyrosine is shown below.
OH
Ijn_wl_._
Imz‘n_u|OOOI
H
tyrosine
Tyrosine contains a functional group that i j
at is not fi i i
Parme of ittt e group ound in phenylalanine, Give the
..... 1]
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{(d) Phenylaianine cannot be made in the body. It is an essential amino acid and foods that

provide it must be included as part of our diet.
Two other essential aminc acids are valine and leucine. Their structures are shown

below.
CH,
CHs :ln_ul,ozm
:lﬁ_u!ozm Iin_ulz
Imzln_u&.ooox xmzlh_u|oooz
} !
valine leucine

Draw the structural formula of a dipeptide that can be formed when valine and leucine

react together.
Include the full structurat formuta of the functional group that holds two amino acids

together in the dipeptide.

[2}
(e) In aquecus solution, valine exists as a zwitlerion.

CHj

H—C—CHj,

HN*—C—C00™

|

I

When a small amount of hydrochlaric acid is added to this solution, the pH change is

negligible.
Draw the structure of the product formed and explain why the pH change is negligible.

structure of product

For
Examingr’s
Use

explanation ..

: _ [Totat: 15}
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concentration of ester X/moldm-2

0.24 -

0.23

06.22

0.21

0.20f

0.1545

0.09b

0.08|

0.07

0.06

0.05

0.04F
0.03%

0.02F

0.01
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|Examiner's
Use

02 03 04 05 06 07 08 09 10

time/t x 104s
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{e) The chemist found that the rate equation for the hydrolysis of ester X Is as follows.
rate = k [ester X]

He found that the initial rate of the reaction was 4.60 x 10" mokdm 5" when the initial
concentration of ester X was 0.240 moldm™3,

Use this information to calculate a value for the rate constant &.
Include the units for k in your answer,

rate constant & ...

. Lenits .. . [3]

[Total: 24]
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Gardeners use ‘lawnsand’ to kill moss and improve the appearance of their lawns. Lawnsand
confains a mixture of iron{1l) sulphate and sand.

{a) In this question, one mark is available for the quality of spelling, punctuation and
grammar.

A group of students analysed the percentage of iron(Il) sulphate FeS0, in a sample of
lawnsand.

They found that adding water to lawnsand dissolved the iron(Il} sulphate.

They decided to use a redox fitration with agueous potassium manganate(VIl) fo find
the concentration of Fe?* jons in the solution.

Cutline the procedure the students could use for this analysis, starting with a weighed
sample of lawnsand and a standard sclution of aqueous potassium manganate(V1I).

Assume that the lawnsand contains only iron(lf) sulphate and sand.

S -

Quality of Written Communication [1]

(b} Use the following haff-equations to construct a baianced equation for the chemical
reaction that takes place during the titration,

MnO,~ + 8H* + 567 — Mn® + 4H,0
Fe** — Fe¥* + ¢

For
Examingr’s
Use
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{c) The students found that 0.70 moles of Fe2* were present in a 1.0 kg packet of lawnsand.
Calculate the percentage of iron{il) sulphate FeS0, in this packet of lawnsand.

Give your answer to an appropriate number of significant figures.
A, Fe, 56; §,32; 0,16

percentage = .........

(d) A solution of iron{Il) sulphate contains Fe2* present as the complex ion MmmAImOvm_mﬁ

{i) Draw a diagram to show the shape of the complex ion. Show clearly how the water
molecutes bond to the Fe?* ion.

[

{i) In the complex ion, the water melecules behave as ligands. What feature of the
water molecule allows it to behave as a ligand?

11

i} Give the coordination number of the Fe?* ion in {Fe(H,0)1%".

(i

ever et it ettt 1
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]
{c) A chemist measured some £ &y values made by connecting together different haif-cells. >

Some of the results are shown below,

positive electrode negative electrode el V

first celt Fe**(aq)/Fe?*aq) Cd2+{aq)/Cd(s) 117
second cell Cd?{aq)/Cd(s) ZrZ+aq) / Znfs) 0.36

(i) The standard electrade potential for the Cd®+(ag)/Cd{s} hali-cell is —0.40 V. Use

this information and the information in the table to calculate values of the standard
electrode potential, £°for

°Fed* + &= —> Fe®

e

numuaa.p&q%»mw
e

* Zn* + 2~ —> Zn S

e =

IR A T
SRt rtilelrts T SER eh e
S Pl e
iy i Sl S
E°= V[3 o Eeh

(i) Use your values from (c){i} to calculate a value for E¢en for the cell made by
connecting the Fe®(aq}/ Fe?*(aq) and Zn2+(aq)/ Zn(s) half-cells.

Aﬁw«m«u.xwa
Grnie St .
= : ; -

S i i T beTThel
LEEIEREbE i b R S e S = : : aErs
i .ﬁwwmn}unwsé : Sl i L

BLGEEL

Lol = correiaaneans e V{t]

{ili) Give the direction of the electron flow in the external circuit of the csll in (i)
Explain why.

e
SR
3o Caigrns
: : e ,m,m.mmam
Thmttn e i “

:

i

Bt

frOM e v half-cell to . half-cell

et S £

[fotal: 12]
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