
16

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

*S58311A01616*

U
n
it

 3
 -

 M
a
r
k
 s

c
h
e
m

e
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

1
(a

)(
i)

 

 

x 
50

 c
m

3  
m

ea
su

ri
ng

 c
yl

in
de

r 
 

Al
lo

w
 1

00
 c

m
3 
m

ea
su

ri
ng

 c
yl

in
de

r 
 D

o 
no

t 
aw

ar
d 

be
ak

er
/p

ip
et

te
/b

ur
et

te
 

D
o 

no
t 

aw
ar

d 
an

y 
ot

he
r 

si
ze

 o
f 

m
ea

su
ri

ng
 

cy
lin

de
r 

or
 j

us
t 

‘m
ea

su
ri

ng
 c

yl
in

de
r’

 

1
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

1
(a

)(
ii
) 

x 
57

.5
 ºC

 in
 t

he
 t

ab
le

 a
nd

 p
oi

nt
 p

lo
tt

ed
 o

n 
th

e 
gr

ap
h 

 
Al

lo
w

 j
us

t 
‘c

or
re

ct
ly

 p
lo

tt
ed

 p
oi

nt
’ 

1
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

1
(b

)(
i)

 

 

x 
re

ac
ti

on
 is

 s
ti

ll 
un

de
rw

ay
 

Ex
am

pl
es

 o
f 

ac
ce

pt
ab

le
 a

ns
w

er
s:

 
 th

e 
re

ac
ti

on
 is

 in
co

m
pl

et
e 

en
er

gy
 is

 s
ti

ll 
be

in
g 

pr
od

uc
ed

 t
he

 r
ea

ct
io

n 
is

 s
lo

w
 

 D
o 

no
t 

aw
ar

d 
ju

st
 'i

t 
do

es
 n

ot
 f

it
 w

it
h 

th
e 

lin
es

 
of

 b
es

t 
fi

t' 

1
 

 
 

105Pearson Edexcel International Advanced Subsidiary/Advanced Level in Chemistry 
Sample Assessment Materials – Issue 1 – September 2017 © Pearson Education Limited 2017



Q
u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

1
(b

)(
ii
) 

 

 
 x 

a 
st

ra
ig

ht
 li

ne
 d

ra
w

n 
th

ro
ug

h 
th

e 
fi

rs
t 

fo
ur

 p
oi

nt
s 

fr
om

  
0 

to
 3

 m
in

s 
an

d 
a 

st
ra

ig
ht

 li
ne

 d
ra

w
n 

th
ro

ug
h 

la
st

 s
ix

 
po

in
ts

 f
ro

m
 5

 t
o 

10
 m

in
s 

 
x 

te
m

pe
ra

tu
re

s 
(6

8 
ºC

 ±
 1

 ºC
, 

20
 ºC

) 
m

ea
su

re
d 

us
in

g 
a 

ve
rt

ic
al

 li
ne

 a
t 

3.
5 

m
in

ut
es

  
 

x 
va

lu
e 

fo
r 
'T

 o
n 

a 
ve

rt
ic

al
 li

ne
 (

48
 ºC

 ±
1 

ºC
) 

 

        
 

       

(1
)    

(1
)   

(1
) 

                   A l
lo

w
 f

or
 a

ny
 in

di
ca

ti
on

 o
n 

th
e 

gr
ap

h,
 o

r 
if

 
co

rr
ec

t 
an

sw
er

 (
48

 ºC
 ±

1 
ºC

) 
gi

ve
n 

 A l
lo

w
 '
T 

va
lu

e 
if

 t
he

 v
er

ti
ca

l l
in

e 
is

 d
ra

w
n 

ot
he

r 
th

an
 3

.5
 m

in
ut

es
 

3
 

  
 

01020304050607080

0
1

2
3

4
5

6
7

8
9

10
11

Te
m
pe

ra
tu
re

/º
C

Ti
m
e/
m
in
s

106 Pearson Edexcel International Advanced Subsidiary/Advanced Level in Chemistry 
Sample Assessment Materials – Issue 1 – September 2017 © Pearson Education Limited 2017



Q
u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

1
(b

)(
ii
) 

 

 
 x 

a 
st

ra
ig

ht
 li

ne
 d

ra
w

n 
th

ro
ug

h 
th

e 
fi

rs
t 

fo
ur

 p
oi

nt
s 

fr
om

  
0 

to
 3

 m
in

s 
an

d 
a 

st
ra

ig
ht

 li
ne

 d
ra

w
n 

th
ro

ug
h 

la
st

 s
ix

 
po

in
ts

 f
ro

m
 5

 t
o 

10
 m

in
s 

 
x 

te
m

pe
ra

tu
re

s 
(6

8 
ºC

 ±
 1

 ºC
, 

20
 ºC

) 
m

ea
su

re
d 

us
in

g 
a 

ve
rt

ic
al

 li
ne

 a
t 

3.
5 

m
in

ut
es

  
 

x 
va

lu
e 

fo
r 
'T

 o
n 

a 
ve

rt
ic

al
 li

ne
 (

48
 ºC

 ±
1 

ºC
) 

 

        
 

       

(1
)    

(1
)   

(1
) 

                   Al
lo

w
 f

or
 a

ny
 in

di
ca

ti
on

 o
n 

th
e 

gr
ap

h,
 o

r 
if

 
co

rr
ec

t 
an

sw
er

 (
48

 ºC
 ±

1 
ºC

) 
gi

ve
n 

 Al
lo

w
 '
T 

va
lu

e 
if

 t
he

 v
er

ti
ca

l l
in

e 
is

 d
ra

w
n 

ot
he

r 
th

an
 3

.5
 m

in
ut

es
 

3
 

  
 

01020304050607080

0
1

2
3

4
5

6
7

8
9

10
11

Te
m
pe

ra
tu
re

/º
C

Ti
m
e/
m
in
s

Q
u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

1
(b

)(
ii
i)

 

 

x 
to

 e
ns

ur
e 

eq
ui

lib
ra

ti
on

 w
it

h 
th

e 
su

rr
ou

nd
in

gs
 

or
  

x 
to

 t
ak

e 
ac

co
un

t 
of

 c
ha

ng
in

g 
in

it
ia

l t
em

pe
ra

tu
re

 o
f 

so
lu

ti
on

 
or

 
x 

to
 c

he
ck

 t
ha

t 
th

e 
te

m
pe

ra
tu

re
 is

 c
on

st
an

t/
st

ea
dy

 

 
1
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

1
(b

)(
iv

) 

 

x 
to

 a
llo

w
 f

or
 c

oo
lin

g/
he

at
 l

os
s 

or
 

x 
to

 a
pp

ly
 a

 c
oo

lin
g 

co
rr

ec
ti

on
 

Al
lo

w
 m

en
ti

on
 o

f 
dr

aw
in

g 
a 

co
ol

in
g 

cu
rv

e 
 

 Ig
no

re
 r

ef
er

en
ce

 t
o 

th
e 

ex
tr

ap
ol

at
io

n 
to

 a
llo

w
 t

he
 r

ea
ct

io
n 

to
 g

o 
to

 c
om

pl
et

io
n 

to
 o

bt
ai

n 
th

e 
m

ax
im

um
 t

em
pe

ra
tu

re
 r

is
e 

1
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

1
(c

)(
i)

 

 

 x 
co

rr
ec

t 
va

lu
e 

an
d 

co
rr

es
po

nd
in

g 
un

it
s 

Ex
am

pl
e 

of
 c

al
cu

la
ti

on
: 

(5
0 

× 
4.

2 
× 
'T

) 
= 

10
08

0 
J/

10
.0

8 
kJ

  
 Al

lo
w

 T
E 

fo
r:

  
'T

�
he

at
 e

ne
rg

y 
(k

J)
 

46
  

9.
66

 
47

  
9.

87
 

49
  

10
.2

9 
50

  
10

.5
0 

Ig
no

re
 S

F,
 e

xc
ep

t 
1 

SF
 

1
 

  
 

107Pearson Edexcel International Advanced Subsidiary/Advanced Level in Chemistry 
Sample Assessment Materials – Issue 1 – September 2017 © Pearson Education Limited 2017



Q
u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

1
(c

)(
ii
) 

 

  x 
ca

lc
ul

at
io

n 
of

 e
nt

ha
lp

y 
ch

an
ge

 p
er

 m
ol

   
   

   
   

   
  

   
   

  
 

 x 
an

sw
er

 t
o 

1 
or

 2
 S

F 
  

   
   

   
   

   
   

   
   

  
   

  
   

   
  

   
  

   
   

  
 

 
x 

ne
ga

ti
ve

 s
ig

n 
a
n
d
 u

ni
ts

  
  

   
   

   
  

   
   

  
   

  
   

   
  

   
  

   
   

  
 

 

   (
1)

   
  

   
   

  
   

   
  

   
  

   
   

   
  
 

 
 (

1)
  

 (
1)

 

Ex
am

pl
e 

of
 c

al
cu

la
ti

on
: 

 An
sw

er
 t

o 
(c

)(
i)

 ÷
 0

.0
5 

 
'T

�
'+

�/
kJ

 m
ol

-1
 

46
 

-1
90

 
47

 
-2

00
 

48
 

-2
00

 
49

 
-2

10
 

50
 

-2
10

 
 Co

rr
ec

t 
an

sw
er

 w
it

h 
no

 w
or

ki
ng

 s
co

re
s 

3 

3
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

1
(d

) 

 

x 
us

e 
a 

lid
 f

or
 t

he
 p

ol
ys

ty
re

ne
 c

up
 

or
 

x  
pu

tt
in

g 
in

su
la

ti
on

 a
ro

un
d 

th
e 

cu
p 

 
1
 

  
 

108 Pearson Edexcel International Advanced Subsidiary/Advanced Level in Chemistry 
Sample Assessment Materials – Issue 1 – September 2017 © Pearson Education Limited 2017



Q
u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

1
(c

)(
ii
) 

 

  x 
ca

lc
ul

at
io

n 
of

 e
nt

ha
lp

y 
ch

an
ge

 p
er

 m
ol

   
   

   
   

   
  

   
   

  
 

 x 
an

sw
er

 t
o 

1 
or

 2
 S

F 
  

   
   

   
   

   
   

   
   

  
   

  
   

   
  

   
  

   
   

  
 

 
x 

ne
ga

ti
ve

 s
ig

n 
a
n
d
 u

ni
ts

  
  

   
   

   
  

   
   

  
   

  
   

   
  

   
  

   
   

  
 

 

   (
1)

   
  

   
   

  
   

   
  

   
  

   
   

   
  
 

 
 (

1)
  

 (
1)

 

Ex
am

pl
e 

of
 c

al
cu

la
ti

on
: 

 An
sw

er
 t

o 
(c

)(
i)

 ÷
 0

.0
5 

 
'T

�
'+

�/
kJ

 m
ol

-1
 

46
 

-1
90

 
47

 
-2

00
 

48
 

-2
00

 
49

 
-2

10
 

50
 

-2
10

 
 Co

rr
ec

t 
an

sw
er

 w
it

h 
no

 w
or

ki
ng

 s
co

re
s 

3 

3
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

1
(d

) 

 

x 
us

e 
a 

lid
 f

or
 t

he
 p

ol
ys

ty
re

ne
 c

up
 

or
 

x 
pu

tt
in

g 
in

su
la

ti
on

 a
ro

un
d 

th
e 

cu
p 

 
1
 

  
 

Q
u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

2
(a

)(
i)

 

 

 
So

lu
ti

on
 

Le
tt

er
 

di
lu

te
 h

yd
ro

ch
lo

ri
c 

ac
id

, 
H

Cl
(a

q)
 

D
 

po
ta

ss
iu

m
 c

ar
bo

na
te

, 
K 2

CO
3(

aq
) 

E 

so
di

um
 io

di
de

, 
N

aI
(a

q)
 

B 

di
lu

te
 n

it
ri

c 
ac

id
, 

H
N

O
3(

aq
) 

A 

so
di

um
 c

hl
or

id
e,

 N
aC

l(
aq

) 
C 

 x 
Al

l 5
 c

or
re

ct
  

  
   

   
   

  
  

(3
) 

           3 
or

 4
 c

or
re

ct
 s

co
re

s 
(2

) 
1 

or
 2

 c
or

re
ct

 s
co

re
s 

(1
) 

3
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

2
(a

)(
ii
) 

 

x 
(b

ot
h 

gi
ve

 a
 w

hi
te

 p
re

ci
pi

ta
te

 w
it

h 
si

lv
er

 n
it

ra
te

) 
bu

t 
th

e 
ca

rb
on

at
e 

fi
zz

es
 w

it
h 

ad
de

d 
ni

tr
ic

 a
ci

d 
(a

nd
 d

is
so

lv
es

) 
 

w
he

re
as

 c
hl

or
id

e 
do

es
 n

ot
  

Th
er

e 
m

us
t 

be
 a

 c
om

pa
ri

so
n 

1
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

2
(b

) 

 

x 
po

ta
ss

iu
m

 io
ns

/c
om

po
un

ds
 g

iv
e 

a 
lil

ac
 f

la
m

e 
s
od

iu
m

 io
ns

/c
om

po
un

ds
 g

iv
e 

a 
(p

er
si

st
en

t)
 y

el
lo

w
/ 

ye
llo

w
-o

ra
ng

e/
or

an
ge

 f
la

m
e 

 
1
 

  
 

109Pearson Edexcel International Advanced Subsidiary/Advanced Level in Chemistry 
Sample Assessment Materials – Issue 1 – September 2017 © Pearson Education Limited 2017



Q
u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

2
(c

) 

 

An
 a

ns
w

er
 t

ha
t 

m
ak

es
 r

ef
er

en
ce

 t
o 

th
e 

fo
llo

w
in

g 
po

in
ts

: 
 x 

am
m

on
ia

 s
ol

ut
io

n 
  

 
 

 
 

  
   

   
   

  
   

   
  

   
  

   
   

  
   

  
   

   
   

  
  

   
   

   
  

 x 
si

lv
er

 c
hl

or
id

e/
w

hi
te

 p
re

ci
pi

ta
te

 d
is

so
lv

es
 a

nd
 s

ilv
er

 
io

di
de

/y
el

lo
w

 p
re

ci
pi

ta
te

 d
oe

s 
no

t 
di

ss
ol

ve
  

  
   

  
   

   
   

   
   

   
  

   
  

   
   

  
   

  
  

 
or

 
x 

(p
ou

r 
of

f 
liq

ui
d)

 a
dd

 c
on

ce
nt

ra
te

d 
su

lf
ur

ic
 a

ci
d 

   
   

   
   

   
   

   
  

   
  

  
 x 

si
lv

er
 c

hl
or

id
e 

gi
ve

s 
st

ea
m

y 
fu

m
es

 a
nd

 s
ilv

er
 io

di
de

 g
iv

es
 

pu
rp

le
 v

ap
ou

r.
   

  
 

 
 

 
  

   
   

   
  

   
   

  
   

  
   

   
  

   
  

   
   

   
  

   
   

  
   

  
   

   
  

   
  

   
  

 

  
(1

)  
(1

)   
(1

)  
(1

) 
    Ig

no
re

 c
on

ce
nt

ra
ti

on
 o

f 
am

m
on

ia
 

 Al
lo

w
 o

n
ly

 s
ilv

er
 c

hl
or

id
e/

w
hi

te
  

pr
ec

ip
it

at
e 

di
ss

ol
ve

s 
  

2
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

3
(a

)(
i)

 

 

x 
(m

is
ty

 f
um

es
 a

re
) 

H
Cl

/H
Cl

(g
)/

hy
dr

og
en

 c
hl

or
id

e 
 

or
 

x 
H

Cl
(a

q)
/h

yd
ro

ch
lo

ri
c 

ac
id

  

 
1
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

3
(a

)(
ii
) 

 

x 
(s

ho
w

s 
pr

es
en

ce
 o

f)
 -

O
H

/h
yd

ro
xy

l(
l)

 g
ro

up
  

or
 

x 
al

co
ho

l 

D
o 

no
t 

aw
ar

d 
O

H
- /

hy
dr

ox
id

e 
gr

ou
p 

Ig
no

re
 c

ar
bo

xy
lic

 a
ci

d 
1
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

3
(b

) 

 

x 
37

50
 -

 3
20

0 
(c

m
-1
)/

32
00

 -
 3

75
0 

(c
m

-1
) 

Al
lo

w
 a

 r
an

ge
 w

it
hi

n 
th

e 
ra

ng
e 

as
 lo

ng
 a

s 
it

 
in

cl
ud

es
 3

35
0 

(c
m

-1
) 

1
 

 

110 Pearson Edexcel International Advanced Subsidiary/Advanced Level in Chemistry 
Sample Assessment Materials – Issue 1 – September 2017 © Pearson Education Limited 2017



Q
u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

2
(c

) 

 

An
 a

ns
w

er
 t

ha
t 

m
ak

es
 r

ef
er

en
ce

 t
o 

th
e 

fo
llo

w
in

g 
po

in
ts

: 
 x 

am
m

on
ia

 s
ol

ut
io

n 
  

 
 

 
 

  
   

   
   

  
   

   
  

   
  

   
   

  
   

  
   

   
   

  
  

   
   

   
  

 x 
si

lv
er

 c
hl

or
id

e/
w

hi
te

 p
re

ci
pi

ta
te

 d
is

so
lv

es
 a

nd
 s

ilv
er

 
io

di
de

/y
el

lo
w

 p
re

ci
pi

ta
te

 d
oe

s 
no

t 
di

ss
ol

ve
  

  
   

  
   

   
   

   
   

   
  

   
  

   
   

  
   

  
  

 
or

 
x 

(p
ou

r 
of

f 
liq

ui
d)

 a
dd

 c
on

ce
nt

ra
te

d 
su

lf
ur

ic
 a

ci
d 

   
   

   
   

   
   

   
  

   
  

  
 x 

si
lv

er
 c

hl
or

id
e 

gi
ve

s 
st

ea
m

y 
fu

m
es

 a
nd

 s
ilv

er
 io

di
de

 g
iv

es
 

pu
rp

le
 v

ap
ou

r.
   

  
 

 
 

 
  

   
   

   
  

   
   

  
   

  
   

   
  

   
  

   
   

   
  

   
   

  
   

  
   

   
  

   
  

   
  

 

  
(1

)  
(1

)   
(1

)  
(1

) 
    Ig

no
re

 c
on

ce
nt

ra
ti

on
 o

f 
am

m
on

ia
 

 Al
lo

w
 o

n
ly

 s
ilv

er
 c

hl
or

id
e/

w
hi

te
  

pr
ec

ip
it

at
e 

di
ss

ol
ve

s 
  

2
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

3
(a

)(
i)

 

 

x 
(m

is
ty

 f
um

es
 a

re
) 

H
Cl

/H
Cl

(g
)/

hy
dr

og
en

 c
hl

or
id

e 
 

or
 

x 
H

Cl
(a

q)
/h

yd
ro

ch
lo

ri
c 

ac
id

  

 
1
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

3
(a

)(
ii
) 

 

x 
(s

ho
w

s 
pr

es
en

ce
 o

f)
 -

O
H

/h
yd

ro
xy

l(
l)

 g
ro

up
  

or
 

x 
al

co
ho

l 

D
o 

no
t 

aw
ar

d 
O

H
- /

hy
dr

ox
id

e 
gr

ou
p 

Ig
no

re
 c

ar
bo

xy
lic

 a
ci

d 
1
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

3
(b

) 

 

x 
37

50
 -

 3
20

0 
(c

m
-1
)/

32
00

 -
 3

75
0 

(c
m

-1
) 

Al
lo

w
 a

 r
an

ge
 w

it
hi

n 
th

e 
ra

ng
e 

as
 lo

ng
 a

s 
it

 
in

cl
ud

es
 3

35
0 

(c
m

-1
) 

1
 

 

Q
u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

3
(c

)(
i)

 
x 

fr
om

 y
el

lo
w

-o
ra

ng
e/

or
an

ge
/b

ro
w

n 
an

d 
to

 c
ol

ou
rl

es
s 

Ig
no

re
 c

le
ar

 
1
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

3
(c

)(
ii
) 

 

x 
CH

3C
H

CH
2 

+ 
Br

2 
→

 C
H

3C
H

Br
CH

2B
r 

or
 

x 
C 3

H
6 

+ 
Br

2 
→

 C
3H

6B
r 2

 

Al
lo

w
 a

ny
 m

ix
tu

re
 o

f 
m

ol
ec

ul
ar

, 
di

sp
la

ye
d 

an
d 

st
ru

ct
ur

al
 f

or
m

ul
ae

 
D

o 
no

t 
aw

ar
d 

fo
r 

bo
th

 b
ro

m
in

e 
un

am
bi

gu
ou

sl
y 

on
 c

ar
bo

n 
1 

or
 o

n 
ca

rb
on

s 
1 

an
d 

3 

1
 

   
 

111Pearson Edexcel International Advanced Subsidiary/Advanced Level in Chemistry 
Sample Assessment Materials – Issue 1 – September 2017 © Pearson Education Limited 2017



Q
u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

3
(d

)(
i)

 

 

D
ia

gr
am

 t
o 

sh
ow

: 
 x 

ro
un

d-
bo

tt
om

ed
/p

ea
r-

sh
ap

ed
 f

la
sk

 a
nd

 s
ti

ll-
he

ad
 a

nd
 

he
at

 (
no

 n
ee

d 
fo

r 
a 

th
er

m
om

et
er

) 
  

 
 

 
  

   
  

   
   

   
   

  
   

  
   

   
  

   
  

   
   

   
  

   
   

  
   

  
   

   
  

 
x 

co
nd

en
se

r 
w

it
h 

a 
se

pa
ra

te
 in

ne
r 

tu
be

 s
lo

pi
ng

 d
ow

nw
ar

ds
  

  
   

  
 

 
 

 
 

 
 

 
 

  
   

   
x 

w
it

h 
w

at
er

 e
nt

er
in

g 
at

 t
he

 b
ot

to
m

 a
nd

 le
av

in
g 

at
 t

he
 

to
p 

an
d 

su
it

ab
le

 r
ec

ei
ve

r 
(e

.g
. 

fl
as

k 
or

 b
ea

ke
r)

. 
  

   
   

   
  

   
   

  
   

  
   

   
  

   
  

   
   

   
  

   
   

  
   

  
   

   
  

   
  

   
   

   
  

   
   

  
   

  
   

   
  

   
  

  

    
(1

) 
 ( 

  (
1)

 
   (

1)
 

Ex
am

pl
e 

of
 d

ia
gr

am
: 

 

 
  Al

lo
w

 h
ea

ti
ng

 w
it

h 
el

ec
tr

ic
al

, 
w

at
er

 b
at

h,
 

Bu
ns

en
 b

ur
ne

r 
or

 j
us

t 
ar

ro
w

 
Ig

no
re

 t
he

rm
om

et
er

 a
nd

 p
os

it
io

n,
 t

ap
 f

un
ne

l i
n 

st
ill

 h
ea

d,
 a

bs
en

ce
 o

f 
re

ag
en

ts
/a

nt
i-

bu
m

pi
ng

 
gr

an
ul

es
 in

 f
la

sk
 

 M
ax

 2
 f

or
 g

ap
 b

ef
or

e 
co

nd
en

se
r 

M
ax

 2
 f

or
 s

ea
le

d 
ap

pa
ra

tu
s 

3
 

    
 

112 Pearson Edexcel International Advanced Subsidiary/Advanced Level in Chemistry 
Sample Assessment Materials – Issue 1 – September 2017 © Pearson Education Limited 2017



Q
u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

3
(d

)(
i)

 

 

D
ia

gr
am

 t
o 

sh
ow

: 
 x 

ro
un

d-
bo

tt
om

ed
/p

ea
r-

sh
ap

ed
 f

la
sk

 a
nd

 s
ti

ll-
he

ad
 a

nd
 

he
at

 (
no

 n
ee

d 
fo

r 
a 

th
er

m
om

et
er

) 
  

 
 

 
  

   
  

   
   

   
   

  
   

  
   

   
  

   
  

   
   

   
  

   
   

  
   

  
   

   
  

 
x 

co
nd

en
se

r 
w

it
h 

a 
se

pa
ra

te
 in

ne
r 

tu
be

 s
lo

pi
ng

 d
ow

nw
ar

ds
  

  
   

  
 

 
 

 
 

 
 

 
 

  
   

   
x 

w
it

h 
w

at
er

 e
nt

er
in

g 
at

 t
he

 b
ot

to
m

 a
nd

 le
av

in
g 

at
 t

he
 

to
p 

an
d 

su
it

ab
le

 r
ec

ei
ve

r 
(e

.g
. 

fl
as

k 
or

 b
ea

ke
r)

. 
  

   
   

   
  

   
   

  
   

  
   

   
  

   
  

   
   

   
  

   
   

  
   

  
   

   
  

   
  

   
   

   
  

   
   

  
   

  
   

   
  

   
  

  

    
(1

) 
 ( 

  (
1)

 
   (

1)
 

Ex
am

pl
e 

of
 d

ia
gr

am
: 

 

 
  Al

lo
w

 h
ea

ti
ng

 w
it

h 
el

ec
tr

ic
al

, 
w

at
er

 b
at

h,
 

Bu
ns

en
 b

ur
ne

r 
or

 j
us

t 
ar

ro
w

 
Ig

no
re

 t
he

rm
om

et
er

 a
nd

 p
os

it
io

n,
 t

ap
 f

un
ne

l i
n 

st
ill

 h
ea

d,
 a

bs
en

ce
 o

f 
re

ag
en

ts
/a

nt
i-

bu
m

pi
ng

 
gr

an
ul

es
 in

 f
la

sk
 

 M
ax

 2
 f

or
 g

ap
 b

ef
or

e 
co

nd
en

se
r 

M
ax

 2
 f

or
 s

ea
le

d 
ap

pa
ra

tu
s 

3
 

    
 

Q
u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

3
(d

)(
ii
) 

 

x 
 

 

 

 
  

 
  

   
 (

1)
  

 
  

   
   

   
  

 (
1)

 
 

 Ac
ce

pt
 d

is
pl

ay
ed

, 
sk

el
et

al
 o

r 
st

ru
ct

ur
al

 
fo

rm
ul

ae
 o

r 
a 

m
ix

tu
re

 o
f 

th
es

e 
A l

lo
w

 in
 e

it
he

r 
or

de
r 

A l
lo

w
 a

ld
eh

yd
e 

w
it

h 
or

 w
it

ho
ut

 -
H

 in
 t

he
 

sk
el

et
al

 f
or

m
ul

ae
 

2
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

3
(e

)(
i)

 
x 

C−
H

 in
 a

ld
eh

yd
e/

pr
op

an
al

 
 

 
 

  
   

   
   

  
   

  No
t 

ju
st

 C
−H

 
1
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

3
(e

)(
ii
) 

 

An
 a

ns
w

er
 t

ha
t 

m
ak

es
 r

ef
er

en
ce

 t
o 

th
e 

fo
llo

w
in

g 
po

in
ts

: 
 x 

Fe
hl

in
g'

s/
Be

ne
di

ct
's 

te
st

 (
an

d 
he

at
) 

 
 

  
   

   
  

 
  x 

re
d 

pr
ec

ip
it

at
e 

/ 
so

lid
 (

w
it

h 
al

de
hy

de
).

  
   

   
   

   
   

   
   

   
   

   
  

   
  

   
   

 
 

 ( 
  

(1
)   

  
(1

) 

 Ac
ce

pt
: 

To
lle

ns
' r

ea
ge

nt
 (

an
d 

w
ar

m
) 

 
 

(1
) 

Si
lv

er
 m

ir
ro

r 
(w

it
h 

al
de

hy
de

) 
(1

) 

Al
lo

w
: 

 
ac

id
if

ie
d 

po
ta

ss
iu

m
 d

ic
hr

om
at

e 
(a

nd
 h

ea
t)

 (
1)

 
or

an
ge

 t
o 

gr
ee

n 
(w

it
h 

al
de

hy
de

) 
(1

) 

2
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

3
(f

) 
x 

pr
op

an
-1

-o
l 

 
1
 

  
 

113Pearson Edexcel International Advanced Subsidiary/Advanced Level in Chemistry 
Sample Assessment Materials – Issue 1 – September 2017 © Pearson Education Limited 2017



Q
u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

4
(a

) 

 

    
x 

a l
l 3

 n
um

be
rs

 c
or

re
ct

 
(2

) 

m
as

s 
of

 h
yd

ra
te

d 
so

di
um

 c
ar

bo
na

te
  

6.
70

 
m

as
s 

of
 a

nh
yd

ro
us

 s
od

iu
m

 c
ar

bo
na

te
 

2.
62

 
m

as
s 

of
 w

at
er

 r
em

ov
ed

 /
 g

 
4.

08
 

D
o 

no
t 

aw
ar

d 
6.

7 
  An

y 
1 

or
 2

 c
or

re
ct

 
(1

) 

2
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

4
(b

)(
i)

 

 

  
x 

ca
lc

ul
at

io
n 

of
 m

ol
es

 o
f 

w
at

er
  

Ex
am

pl
e 

of
 c

al
cu

la
ti

on
: 

 4.
08

 =
 0

.2
26

66
66

7 
(m

ol
) 

 1
8 

 Ig
no

re
 S

F 
ex

ce
pt

 1
 

TE
 o

n 
m

as
s 

of
 w

at
er

 in
 t

ab
le

 

1
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

4
(b

)(
ii
) 

 

  
x 

ca
lc

ul
at

io
n 

of
 r

el
at

iv
e 

fo
rm

ul
a 

m
as

s 
of

 N
a 2

CO
3 

  
 

  
   

   
   

   
   

   
  
 

 x 
ca

lc
ul

at
io

n 
of

 m
ol

es
 o

f 
N

a 2
CO

3 
  

 
 

 
   

   
   

   
  

   
  

   
   

   
   

  
   

   
   

   
  

   
   

   
   

   
   

   
   

   
   

   
   

   
   
 

   
   

   
   

  
   

  
   
 

 

 
 (1

)  
(1

)  

Ex
am

pl
e 

of
 c

al
cu

la
ti

on
: 

 10
6 

 = 
  

2.
62

  
= 

0.
02

47
16

98
 (

m
ol

) 
  

   
10

6 
 Ig

no
re

 S
F 

ex
ce

pt
 1

 S
F 

TE
 o

n 
m

as
s 

of
 N

a 2
CO

3 
 

2
 

  
 

114 Pearson Edexcel International Advanced Subsidiary/Advanced Level in Chemistry 
Sample Assessment Materials – Issue 1 – September 2017 © Pearson Education Limited 2017



Q
u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

4
(a

) 

 

    
x 

al
l 3

 n
um

be
rs

 c
or

re
ct

 
(2

) 

m
as

s 
of

 h
yd

ra
te

d 
so

di
um

 c
ar

bo
na

te
  

6.
70

 
m

as
s 

of
 a

nh
yd

ro
us

 s
od

iu
m

 c
ar

bo
na

te
 

2.
62

 
m

as
s 

of
 w

at
er

 r
em

ov
ed

 /
 g

 
4.

08
 

D
o 

no
t 

aw
ar

d 
6.

7 
  An

y 
1 

or
 2

 c
or

re
ct

 
(1

) 

2
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

4
(b

)(
i)

 

 

  
x 

ca
lc

ul
at

io
n 

of
 m

ol
es

 o
f 

w
at

er
  

Ex
am

pl
e 

of
 c

al
cu

la
ti

on
: 

 4.
08

 =
 0

.2
26

66
66

7 
(m

ol
) 

 1
8 

 Ig
no

re
 S

F 
ex

ce
pt

 1
 

TE
 o

n 
m

as
s 

of
 w

at
er

 in
 t

ab
le

 

1
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

4
(b

)(
ii
) 

 

  
x 

ca
lc

ul
at

io
n 

of
 r

el
at

iv
e 

fo
rm

ul
a 

m
as

s 
of

 N
a 2

CO
3 

  
 

  
   

   
   

   
   

   
  
 

 x 
ca

lc
ul

at
io

n 
of

 m
ol

es
 o

f 
N

a 2
CO

3 
  

 
 

 
   

   
   

   
  

   
  

   
   

   
   

  
   

   
   

   
  

   
   

   
   

   
   

   
   

   
   

   
   

   
   
 

   
   

   
   

  
   

  
   
 

 

 
 (1

)  
(1

) 

Ex
am

pl
e 

of
 c

al
cu

la
ti

on
: 

 10
6 

 = 
  

2.
62

  
= 

0.
02

47
16

98
 (

m
ol

) 
  

   
10

6 
 Ig

no
re

 S
F 

ex
ce

pt
 1

 S
F 

TE
 o

n 
m

as
s 

of
 N

a 2
CO

3 
 

2
 

  
 

Q
u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

4
(b

)(
ii
i)

 

 

  
x 

ca
lc

ul
at

io
n 

of
 X

   
   

   
   

   
   

   
   

  
   

   
  

  
  x 

an
sw

er
 t

o 
3 

SF
  

   
   

  
   

   
   

   
   

   
   

   
  
 

  (1
)   

(1
) 

Ex
am

pl
e 

of
 c

al
cu

la
ti

on
: 

 = 
an

sw
er

 t
o 

4(
b)

(i
) 

= 
0.

22
66

66
67

 (
= 

9.
17

04
8)

   
  

 a
ns

w
er

 t
o 

4(
b)

(i
i)

   
 0

.0
24

71
69

8 
 9.

17
 

2
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

4(
c)

 
 

  
x 

c a
lc

ul
at

io
n 

of
 p

er
ce

nt
ag

e 
un

ce
rt

ai
nt

y 

Ex
am

pl
e 

of
 c

al
cu

la
ti

on
: 

 2 
× 

0.
00

05
 ×

 1
00

 =
 (

±)
0.

03
84

(%
) 

26
.0

6 
 Ig

no
re

 S
F 

1
 

 
Q

u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

4
(d

) 
An

 e
xp

la
na

ti
on

 t
ha

t 
m

ak
es

 r
ef

er
en

ce
 t

o:
 

 x 
8.

63
 is

 t
oo

 lo
w

 b
ec

au
se

 n
ot

 e
no

ug
h 

w
at

er
 h

as
 b

ee
n 

re
m

ov
ed

  
   

 
 

 
 

 
  

   
 x 

be
ca

us
e 

it
’s

 n
ot

 b
ee

n 
he

at
ed

 lo
ng

/s
tr

on
gl

y 
en

ou
gh

  
   

  
   

 
x 

10
.7

9 
is

 t
oo

 h
ig

h 
be

ca
us

e 
ap

pa
re

nt
ly

 t
oo

 m
uc

h 
w

at
er

 
ha

s 
be

en
 r

em
ov

ed
/s

om
e 

ex
tr

a 
m

at
er

ia
l h

as
 b

ee
n 

lo
st

  
   

  
 

  
   

   
   

  
   

   
  

   
   

   
   

  
   

   
  

   
  

   
   

  
   

  
   

   
   

  
   

   
  

   
  

   
   

  
  

x 
be

ca
us

e 
so

lid
 h

as
 b

ee
n 

lo
st

 f
ro

m
 t

he
 c

ru
ci

bl
e.

   
   

   
   

   
  

   
  

   
   

  
   

   
  

   
  

   
   

   
  

   
   

  
   

  
   

   
  

   
  

   
   

   
  

   
   

  
   

  
   

   
  

   
  

   
  
 

  
(1

)   
(1

)  
(1

)   
(1

) 

  A c
ce

pt
 h

yd
ra

te
d 

so
di

um
 c

ar
bo

na
te

 h
as

 lo
st

 
w

at
er

 in
 s

to
ra

ge
 

   Ig
no

re
 r

ef
er

en
ce

 t
o 

im
pu

ri
ti

es
 in

 t
he

 s
od

iu
m

 
ca

rb
on

at
e 

 D
o 

no
t 

aw
ar

d 
m

ea
su

re
m

en
t 

er
ro

rs
  

4
 

 

115Pearson Edexcel International Advanced Subsidiary/Advanced Level in Chemistry 
Sample Assessment Materials – Issue 1 – September 2017 © Pearson Education Limited 2017



Q
u
e
s
t
io

n
 

n
u
m

b
e
r
 

A
n
s
w

e
r
 

A
d
d
it

io
n
a
l 
g
u
id

a
n
c
e
 

M
a
r
k
 

4
(e

) 

 

An
 a

ns
w

er
 t

ha
t 

m
ak

es
 r

ef
er

en
ce

 t
o:

 
 x 

di
ss

ol
ve

 k
no

w
n 

m
as

s 
of

 s
ol

id
 t

o 
fo

rm
 a

 k
no

w
n 

vo
lu

m
e 

of
 s

ol
ut

io
n 

  
  

   
   

   
   

   
  

   
   

  
   

  
   

   
  

   
  

   
   

   
  

   
   

  
   

  
 

 
x 

ti
tr

at
e 

w
it

h 
hy

dr
oc

hl
or

ic
 a

ci
d 

so
lu

ti
on

 o
f 

kn
ow

n 
co

nc
en

tr
at

io
n 

  
   

  
   

  
   

  
   

   
   

  
   

   
  

   
  

   
   

  
   

  
   

   
  

 
 

x 
us

e 
of

 m
et

hy
l o

ra
ng

e 
in

di
ca

to
r 

(a
nd

 c
ol

ou
r 

ch
an

ge
) 

   
  

 x 
re

pe
at

 t
o 

ob
ta

in
 c

on
co

rd
an

t 
ti

tr
e 

va
lu

es
. 

  
   

   
   

   
   

   
   

 

 
 

(1
)   

(1
)   

(1
) 

 
(1

)  

  Ac
ce

pt
 p

re
pa

re
 a

 s
ol

ut
io

n 
of

 s
od

iu
m

 c
ar

bo
na

te
 

of
 k

no
w

n 
co

nc
en

tr
at

io
n 

 Al
lo

w
 s

ul
fu

ri
c/

ni
tr

ic
 a

ci
d 

  Al
lo

w
 u

se
 o

f 
ph

en
ol

ph
th

al
ei

n 
D

o 
no

t 
aw

ar
d:

 u
se

 o
f 

lit
m

us
 o

r 
U

I 
Al

lo
w

 w
it

hi
n 

0.
2 

cm
3  

4
 

 

Centre Number Candidate Number

Write your name here
Surname Other names

Total Marks

Paper Reference

*S58312A0128*S58312A
©2018 Pearson Education Ltd.

1/1/1/1/

Turn over     

Instructions

• Use black ink or black ball-point pen.
• Fill in the boxes at the top of this page with your name,  

centre number and candidate number.
• Answer all questions.
• Answer the questions in the spaces provided  

– there may be more space than you need.
• Show all your working in calculations and include units where 

appropriate.

Information

• The total mark for this paper is 90.
• The marks for each question are shown in brackets 

– use this as a guide as to how much time to spend on each question.
• In questions marked with an asterisk (*), marks will be awarded for your ability 

to structure your answer logically showing how the points that you make are 
related or follow on from each other where appropriate.

• There is a Periodic Table on the back page of this paper.

Advice

• Read each question carefully before you start to answer it.
• Try to answer every question.
• Check your answers if you have time at the end.

Chemistry
International Advanced Level
Unit 4:  Rates, Equilibria and Further Organic 

Chemistry
Sample Assessment Materials for first teaching September 2018

Time: 1 hour 45 minutes WCH14/01
You must have:
Data Booklet, scientific calculator, ruler

Pearson Edexcel 
International
Advanced Level

116 Pearson Edexcel International Advanced Subsidiary/Advanced Level in Chemistry 
Sample Assessment Materials – Issue 1 – September 2017 © Pearson Education Limited 2017


