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Materials ————/“
For this paper you must have: For Examiner's Use
b ru'.er d Question Mark
e a scientific calculator
« the periodic table (enclosed). L
2
Instructions 3
o Use black ink or black ball-point pen. 4
« Pencil should only be used for drawing.
« Fill in the boxes at the top of this page. e
o Answer all questions in the spaces provided. 6
« If you need extra space for your answer(s), use the lined pages at the end of 7
this book. Write the question number against your answer(s).
« Do all rough work in this book. Cross through any work you do not want tobe |TOTAL

marked.

Time allowed: 1 hour 15 minutes

« In all calculations, show clearly how you work out your answer.

Information
« The maximum mark for this paper is 70.
« The marks for questions are shown in brackets.

« You are expected to use a calculator where appropriate.

« You are reminded of the need

for good English and clear presentation in your answers.
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) .
[11] This question Is about the Earth's resources.

box

When most fuels burn carbon dioxide is produced.

Propane (C3Hs) is a fuel.

|I] Balance the equation for the combustion of propane.

[1 mark]
CiHs + 5 0; - 3CO, + 4H,0
\
|
[0]1].[2] Describe the test for carbon dioxide. ‘
J
Give the result of the test. ‘
[2 marks] |

Test Bubble the gas thioagh limeunter
Resut  Wwill turn  a '““Kj whice  colouc (n the
presaence  OF  cofoon  Aioiide

[0]1].[3] Propane can be cracked to produce propene and hydrogen.

|

|

Complete the symbol equation for the reaction. ‘
[1 mark] |

C3H8 — C.3 g b + H> |

|
propane propene hydrogen

02




[0]1].[4] Describe the test for hydrogen. e e

Give the result of the test.
[2 marks]

Test Hold o U LgQL\ N to _the test fupe )

|

| Result _ Burns  wikh  a SqAxQQ\Cg po_p_so.\md—*.-i

E] Propene is an alkene.
Describe the test for alkenes.

Give the colour change in the test.
[3 marks]

Test Add__to homine  wares

Colour change orange to Colaur losy

Turn over for the next question

Turn over »
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Do rd ovite

oattyicte he
@ 2_] Some students Investigated the effect of temperature on the rate of reaction. bo

(0]2].[1] The students reacted sodium thiosulfate solution with hydrochloric acid.
This is the method used.

1. Use a beaker to measure 50 cm? of heated sodium thiosulfate solution into a
conical flask.

2. Measure the temperature of the room.

3. Put the conical flask on a black cross drawn on a piece of paper.

4, Start a timer.

5. Use the same beaker to measure 10 cm® of hydrochloric acid into the conical flask.

6. Stop the timer when the cross is no longer visible.

The students repeated the experiment at a different room temperature.

Figure 1 shows the apparatus.

Figure 1

Thermometer

i

Conical flask

Sodium thiosulfate
and hydrochloric acid

Black cross drawn
on a piece of paper

0 4
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The method contains errors and does not produce accurate results.
Describe a method the students should use to produce accurate results

You do not need to write about safety precautions.
[6 marks]

Use_ A_measxing Oyundec to Measure SO em3 of
the Sodium thosulgare  then  meajure  10em’ of
“ayadsochionc _acid vSing o diggerent meanag
_oylinder. Pdd e tuwo o__bogether in a conica)
_pask _omnd Stast the  «imel [Stop wakon - Reaosd
_the  keroperare  of  khe  Sowbon as goon
~6S _kne QOA s added ko the Solwhen and
—place  Conicod (lask onto  the piece of
pn_pd pnkh _the K on &. When the ¥ 5 |
PO \onger  Visibe , Skap  the timer and |
(ecord khe temperalve Gk the solubon agdin
—Calaulale _the paean tempeigture of the
ceachen  then cepeak the  experiment ak
_different tmmnhx‘er by heahng khe SOdmm

(mpottant  to  Lee the same  conmatolon |
and_volume  ofF  Sodiom thiase\fake axnd |
h@o\xoc)n\cx\c acd  ih_ each €xgenment .

Question 2 continues on the next page

Turn over »

IB/M/Jun20/8464/C/2H




Some students investigated the effect of temperature on the rate of a
different reaction.

They recorded the loss of mass from their apparatus at 40 °C

Figure 2 shows the results.

Figure 2

I,A P
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L—i] Calculate the mean rate of reaction between 1 minute and 3 minutes at 40 °C

Use Figure 2 and the equation:

change in mass of gas in g
time In mins

Mean rate of reaction =
(3 marks)

Q:33-6:\¢ _*0:\S

—Change o massof gas
_ kbme = 2

o\S _ -
___rake of ceachen * T3 — T 0-O715

»

Mean rate of reaction = 0-0 7 S Q/min

[0]2].[3] Draw acurve on Figure 2 for the results you would expect at a temperature of

S0 °C instead of 40 °C
[2 marks)

Turn over for the next question

Tum over »

it
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[o]3]

This question Is about pollutants.

[:([EIE] Waste water has harmful substances removed before being released Into the

environment.

Complete the sentences.

[2 marks]
Agricultural waste water requires the removal of harmful
051 (9 16, - TS T S
Industrial waste water may require the removal of harmful
Chemi COLS :
[0]3].[2] Howis sewage sludge treated before being released into the environment? ?
[1 mark]
Tick (v) one box. |
’a
Aerobic biological treatment ﬁ
|
Anaerobic digestion \/ g
Grit removal ;
Screening ‘
|
1
L
!
|
|
l
i
{
0 8
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EnE Do nof write
L()J_ﬂ@ Hydrocarbons are used to make polymers. Polymers are used to make plastic bags. b+~
In one year 8.0 billion plastic bags were used. b
>
The next year there was a charge for plastic bags and only 1.3 billion plastic bags
were used.
‘ Calculate the percentage decrease in the number of plastic bags used.
1 [3 marks]
| ,_gi)_;_];?z,ib;Z,_LMI@) ‘ .
| N g " -
| 2 x\00 = &% s -
|
|
|
|
|
; Percentage decrease = 8 L\’ % |
| |
' 1
| ;
Question 3 continues on the next page
, 1
i 1
\ l
i
|
Turn over b
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J
, Oxides of nitrogen are pollutants formed in car engines.

’ - Give one problem oxides of nitrogen cause.
un E [1 mark]

Respiratary lorable,mS‘

[0]3].[5] Figure 3 shows the mass of oxides of nitrogen produced from car engines
from 1986 to 2016.

Figure 3

2500

2000+

Mass of 15001
oxides of
nitrogen
produced
in arbitrary
units 1000+

l : = B b ] B
. 3 | - | g :
% 1] el B P IS 1

oIS R e £

1986

500-

2001 2006 2011 2016
Year

1991 1996

Suggest why the mass of oxides of nitrogen produced from car engines increased and
then decreased.
[2 marks]

Increased _ MO(€ UQFF{C

Decreased __LMproved _efficiency of Cou englnel

Do not write
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A student investigated the mass of dissolved solids in four water samples
A B, CandD.

Figure 4 shows the apparatus used.

Figure 4

\ /Q Evaporating basin
Water sample /K_..-—/k

| Beaker

Droplets of water— |

Boiling water/r

Bunsen burner

This is the method used.

1. Record the mass of a dry evaporating basin.

2. Pour 25 cm? of water sample A into the evaporating basin.
3. Place the evaporating basin on the beaker for 10 minutes.

4. Record the mass of the evaporating basin and contents.

5. Repeat steps 1 to 4 with water sample A three more times.

6. Repeat steps 1 to 5 with water samples B, C and D.

1B/M/Jun20/8464/C/2H
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Do not write
[1]1][_1_—] What type of variable is the mass of dissolved solids? ovtst e
[1 mark]
Tick (v') one box.
Categoric
Control
Dependent \/
Independent
| [0]4].[2] The method produced an error in the mass recorded in step 4. |
Suggest what caused the error. ‘
|
How could the error be avoided? i
[2 marks] ;
eror NOE ol woker  had heen ceémoved o
i \
the Sampe  Ofer the (O mins OF hent -
Avidedby il neak  oabl @ coendtant mass |
(S athmexed -
Question 4 continues on the next page ‘
Turn over »
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Another student carried out the investigation correctly,

Table 1 shows the results.

Do rof write
oufsate (he

Table 1
S

Water Mass of dissolved solids in g
sample

Test1 Test 2 Test3 Test4 Mean
A 0.22 0.23 0.20 X 0.21
B 0.03 0.08 0.02 0.03 0.04
C 0.45 0.60 0.49 0.58 0.53
D 0.80 0.91 0.79 0.86 0.84

@ Calculate value X in Table 1.

0111 0-23¥0 24 X il
&7 = L |
!
=Gl 21 \
b *’( ™ @ QL <0xL3gO“2
\ /

i
X= O ’ ‘ q g I
|

[0]4].[4] Which water sample has the greatest range of masses of dissolved solids?
Give the reason for your answer. |

A

Water sample

C.

Reason __Biggest ditlesence  betwen Ehe

[2 marks] |

Maxiom — od — eanimom  VGuwes

1B/M/Jun20/8464/C/2H
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Turn over for the next question

Do nof write
‘0] 4][5] Water companies measure the volume of water used by h et
e8] cubic metres (m?). y households in box
25 cm® of a different water sample contained 0.016 g of dissolved solids.
Calculate the mass of dissolved solid in 1 m? of this water sample, |
1 m®= 1000 dm? ;
|
Give your answer in standard form. :
[4 marks]
| 3 - \ 3 3 |
(e =4 %10 Tem
C-glo |
6 . |
1170 I .47 W B |
1
4
ey : = |
= (7 4o 9 = bL.4% x\o g ‘
[~
|
|
4
Mass (in standard form) = b-G X\O e g ; 14
|
{
g
|

Turn over »
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Do not write
outside the

@E This question is about crude oil and alkanes. s

[0]5].[1] Describe how crude oil is formed.
[3 marks]

~Croge ol s famed  when  Plankkon  adie
Jgod__ga;m‘_bm_cd WO mud. undes
_high _temperatues and _pressuce and over
— ANy yeafs the (emains tuin #d
(N0 cae ol .-

5 [0]5].[2] Describe how crude oil is separated into fractions by fractional distillation.
‘ [4 marks] |

The crde ol s heakred and_the different
hgdeccubons that it s made op &2 of =
evaparoke. _and__enter _the frachianing Cotumn.
The frachaning Coomn i€ hot ak &re b{“ttom
and_gets Coo\e,r as__yaw go L. Qoue to H\e
_m‘c&mg_bgaxgcmm_@m_c%mf_ﬁﬁ%_m
hawe  differenk bo\\'\(\g po’mtS and___theretore

Congense ond _dfain _ouvr of the calomn ak
Aifterent  points  Lp the  Cawmny The longes
Ohains draun  fist ax the botrom Whece &
'S bhottelw

LT
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Table 2 shows the boiling points of three alkanes.

Table 2
Alkanes | Boiling pointin °C
CsHi2 36
CioH22 174
CisHaz 271

' [0]5].[3] Whatis the general formula for alkanes?

|
|
|
1
|
l
|
!
i
i
|
|
i
|

Cr\ H 7% e 0 9

E] Explain the trend in the boiling points of the alkanes.

L

[3 marks] )-

The boi\mg poin t noceaits s the nomber |
0f cosbon  mkoras  nceeases  becowse the |

forres behweon the maolecules  horease

aS bhe Size OF bhe  mdlecules Lackeages

Question 5 continues on the next page

|

Turn over »
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[_T)-B]@ A student investigated one property of the alkanes CsH12, CioHy; and CsHy,

L

This is the method used.

1. Pour 20 ¢cm? of CsH12 into a separating funnel.

2. Open the tap of the separating funnel and start a timer.
3. Stop the timer when the level of CsH12 reaches line X.

4. Repeat steps 1 to 3 with C1oH22 and CisHa2 \

Figure 5 shows the apparatus used.

Figure 5

Separating funnel

20 cm3 C5H12

Line X
Tap

The level of CsHy, takes 6.4 seconds to reach line X.

Predict the trend in times for the other two alkanes.

Give one reason for your answer. ;
[2 marks] |

Trend _ QS e oumber of casbans in fhe Chain
_ihereare.  Ene  ime inceages |
Reason _ The iKCosity increases uith —chain \ength

1B/M/Jun20/8464/C/2H
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Do not write
0 ﬂ This question is about the Earth’s atmosphere. e

[0]6].[1] Carbon dioxideis a greenhouse gas.

The greenhouse effect happens in four stages.

The four stages are:

Stage A
Stage B
Stage C

Stage D

Carbon dioxide stops longer wavelength radiation escaping
Radiation is absorbed by the Earth
Longer wavelength radiation is emitted

Shorter wavelength radiation enters the atmosphere

What is the correct order of stages A, B, C and D?

[1 mark]

Tick (v') one box.

C, A B,

L

—

Question 6 continues on the next page

Turn over »
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Figure 6 shows how the percentage of carbon dioxide in the Earth's atmosphere has
changed over 4.6 billion years.

Figure 6

1001~

80

\ 60+
| Percentage of
t carbon dioxide
! in the Earth’s

1 atmosphere
l 40

204~

Billions of years ago Prg:snt

@ The mass of gas in Earth’s atmosphere remains constant at 5.15 x 10'® kg

Determine the maximum mass of carbon dioxide that was in the Earth’s atmosphere.

Use Figure 6.
[3 marks] |
_MAKmUe_pereokage = 9 /o |

Mmosioom_ s = 155 X 515 x0®
= k- 9%  x\o 1 8
|
Mass of carbon dioxide = L\' 9l X\Q " kg J‘
i

1B/M/Jun20/8464/C/2H
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Do not write
outside the

|0]6].[3] Describe the processes that have caused the main changes in the percentage of box
e ~ carbon dioxide in the Earth’s atmosphere over the last 4.6 billion years.

Use Figure 6.
[6 marks]

An the fust hillon  yeass geen of the earths
existence  coshon dioxide els (ncreased due o
ntense vdcanic achviy- From 4.4 o .7
bl L&gﬁm;aga_imhani}gan&ed__bmsﬂ |
_dm@_mmmﬂm_&mf_
oceans ond the cashon diovig dissowed
0 _the QOceans . The Casborakes form  and
_Fol a5 Sediment _ond  foc  Sedicentasy |
focks an the Sea bed. £om 2-7 ko -7 |
Jxmon_ﬁfé‘s ago  casbon dicxide lewels |
decreased QS algoe appeared and Plams
evolwed thak  phatosynthesise e o convert
the (0. ko 0xygen. Also moe sedimonkasy
(OCK _oxd  fossil pels g formed . Over

the  past 100-200  geass  cathon
AMOXAC \exelS  Lnareard dwe o the
LOdWSHal vewoWwRen 4GS tove  Eosal fels
are _boint _so _more  COy 1S pformcod.

Turn over for the next question

Turn over »
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Do not writs
(0] 7] This question is about equilibrium. ot o

[0]7].[1] Describe how a reaction reaches equilibrium.
[2 marks]

10 a reversib\e reachen  thak tgyes place
0o syStemn WO revents bhe escage of
feactants and  pradwcks  when  the Forwosd

Ond__backasd reachens occur ok exactly tie

Some  raxe ik \S Said to be in ea(w\lbnum

Nitrogen dioxide gas reacts to form dinitrogen tetraoxide gas.
The reaction is reversible.
The equation for the reaction is:

_2_N02(g) = _N204(9) :

@ Explain the effect on the equilibrium position of increasing the pressure.

| [2 marks]“
i l/hen pressure. noreases  bhe eaﬁui\\bd'\)m 1
‘ POSIRCN Wil Shigk  fo  the rigt hand side
hecanse there ure WSS molecules gn

the 9 ht -

I
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Figure 7 shows the change In the percentage of dinitrogen tetroxide (N;0.) in the
equilibrium mixture as the temperature of the equilibrium mixture is changed.

Figure 7
A
Percentage
of dinitrogen
tetroxide
(N20a)
Temperature il

Explain the effect on the equilibrium position of increasing the temperature.

Use Figure 7.

[3 marks] |

hs the tempefature noreases tne equilib rivm

posibion _shigts ko Fhe lect hand Sside bemuse
the forwasd readien \S eothermic and
backwaxd _reachen i s endo¥hosaiC - This means

Do not write
outside (he
box

the perCenrage of procck (Np@l
deceases

END OF QUESTIONS
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