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Question @ (6 marks)

The graph shows how temperature of a frozen food changed over time as the food was
heated.

Temberature {°C)
o)
;
X

|*

15 20 25

Tine (miny)

o
Y
[a]

(a) Complete the graph by drawing in an appropriate ‘line of best fit’.

(b) Complete the data table using your graph by inserting temperature values for times 14
and 17 minutes.

Time (min) Temperature (°C)
14
17

(¢) Comment on the accuracy of the.temperature values you have added to the table
above. Justify your answer.

...............................................................................................................................................



Question () (7 marks)

The graph shows the result of an experiment on bacterial growth in water. A student
proposed the following two hypotheses before doing this experiment:

@ Bacterial growth will increase as time passes.
(i) There will be more bacteria in tap water than in water from the cooler.

Comparing bacteria in a water cooler and tap water
o« 50 T
w -Tap water
g 40 p
3]
8 30 -Water cooler
S 20
k- 10
E
g 0 1 T T T ]
J Day1 Day 2 Day 3 Day 4 Day 5

(a) Suggest the purpose of the experiment.

---------------------------------------------------------------------------------------------------------------------------------------------

(b) Identify TWO factors that would need to be controlled for this experimental design to
be valid.

.............................................................................................................................................

---------------------------------------------------------------------------------------------------------------------------------------------

(¢) Evaluate the student’s TWO hypotheses in terms of the results of the experiment.

.............................................................................................................................................
.............................................................................................................................................
---------------------------------------------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------------------------------------------------------

(d) On the basis of these results the student commented in a report that it would be safer
for us to drink cooler water rather than water from a tap.
Comment on the validity this statemnent.

.............................................................................................................................................
.............................................................................................................................................
.............................................................................................................................................

---------------------------------------------------------------------------------------------------------------------------------------------



Question @(? marks) Marks

The information below was obtained in an experiment using resistor X,

-_Applz'ed Voltage Current in
V) resistor X (A)
0 0 '
1.5 0.7
3.0 1.4
4.5 22
7.5 3.8
9.0 44

In the experiment, a student applied the indicated voltage across the resistor and measured
the current flowing through it. The values for each current were recorded.

(a) Graph the results on the grid below. 2

(b)  Use your graph to predict the currents through resistor X, for applied voltages of 6 V
and 12 V. 2

{¢) Compare the two predicted values in terms of how accurate they might be.
Justify vour answer. 2

(d) Suggest ONE way to improve this experiment. 1




The haif-life of carbon-14 (a radioactive isotope) is 5730 years. The following table shows how the

The absolute ages of recent carbonaceous fossils can be determined using radiocarbon dating.
percentage of C-14 present in a fossil decreases over time.

@ Radiometric C-14 dating
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(¢) The C-14 content of a fossil was found to have decreased by 36% since the organism died.
Determine the approximate age of the fossil,

(d) A fossil is approximately 10 000 years old. What percentage of C-14 still remains?



(J

1 Write the aim of
Hank’s experiment.

2 Write out the
methed for this
experiment in clear
and concise steps. ,

3 What is the control
experiment in Hank’s
experiment?

4 Hank measured the
iron moving across
the material once for
each type of spray.
What could Hank do
to increase the
validity of his
experiment?

5 a What two steps
did Hank take to
make sure that the
same amount of spray
was used each time ?
b ‘What other step
did Hank take to make
sure that the spray was
spread similarly on the
different pieces of
cloth?

6 a Whatis the
purpose of the 800 g
mass?

b What might
happen if the mass is
10 g2

Bridget said Hank’s

experiment would be

interesting if four
different types of material
were used. Hank told

Bridget that if he used

different materials, the

experiment would have
two sets of variables.

Bridget still wanted to test

the different types of

material.

7 What is the aim of
Bridget's experiment?

8 How would Bridget
change Hank’s
experiment to
achieve her aim?

Ironing out the problems

Many people spray their clothes before ironing them. Hank bought three
different brands of non-pressurised ironing sprays at a supermarket. He also
bought four identical, empty, trigger-action spray containers. Each of the
three brands was poured into an empty spray container and water was pu in the
fourth. Hank then set up the apparatus shown in Figure 5.14.

Electrical cable
and plug )

"Bench
String pulley
Piece
of cloth
| )
Ironing
board
800 g
Figure 5.14 «

Hank used four different pieces of the same cloth. Each piece of cloth was
sprayed with a different spray container. Each piece of cloth was sprayed by
holding the container 30 cm from the cloth and giving the trigger two quick
squeezes. After each piece of cloth was sprayed, it was placed on the ironing board
and Hank timed how long it took the iron to move 50 cm.



What rot!

Theo's family recycles fruit and vegetable scraps at home. Theo was interested in
which conditions most quickly turned the scraps into compost. He did the
experiments summarised in the following table. Column 2 shows that Theo used
two different types of scraps in his experiments. Apart from the types of
scraps there were three variables in each experiment.

Experiment Type of scraps Container ‘Where put Other comments
1 Banana skins Glass jar Sunny place Lid put on jar
2 Banana skins Plastic jar Sunny place Lid put on jar
3 Potato peel Glass jar Sunny place Lid put on jar
4 Potato peel Glass jar Sunny place No lid on jar
5 Potato peel Plastic jar In shade No lid on jar

List the three
variables for each
experiment.

What is the aim of
experiments 1 and 27
What is the aim of
experiments 3 and 4?
Experiment 5 is of ne
use on its own. Theo
wanted to test if
potato peelings
become compost
faster in the sun or in
the shade. Suggest
one change Theo
must make to
experiment 5 so it
can be compared
with experiment 4.

——

|t

/\—-\k

Figure 5.10



Use the following information to answer Questions 9 + (0O

The graph shows some information about the rate of photosynthesis in a plant species, under
different conditions.

2 [ [ T P S 0.15% CO,, 30°C
L 6 L I, 1o Ve e | R | s I,
= l | ; : :
R R Sl s el = 0.15% CO;, 20°C
X P R S N S s S [
e = 1 ) I 1
= = ! I 1 )
Ry~ 3 - TR SN B S S N beemmes
s : . : : : 0.05% CO,, 30°C
P R A R Ty S 0.05% CO,, 20°C
=3 1 |
= 1 A== (AR S R

[l L] 1 ] I

O 40 80 120 160 200
Light intensity (units)
q. What is the rate of photosynthesis when carbon dioxide concentration is 0.15%, air

temperature is 30°C and light intensity is 120 units?

(A) 2.0units
(B) 3.8 units
(C) 4.9 units
(D) 6.6 units

Which conclusion can be drawn from this data?

(A) Rate of photosynthesis is affected most by temperature.

(B) Rate of photosynthesis is directly proportional to light intensity.

(C) Li Ight intensity is affected by rate of photosynthesis and temperature.
(D) Rate of photosynthesis is affected by the light intensity range tested.



Use the following information to answer Questions | — I+

‘Brand A’ claims that its dry cell battery delivers more energy than brands ‘B’, ‘C’ and ‘D"
Students decided to test this claim.

The students put a ‘brand A’ battery in a toy car, “W”.
Brands B, C and D’s dry cell batteries were placed in three different toy cars (X, Y and Z

respectively).
The cars were operated around a circular track. The number of laps each car completed before
battery discharge was recorded as results.

The same experiment was repeated with a second battery from each brand.

Bzﬁ;;ry Results using first battery Results using second battery
A Car W - 47 laps Car W - 43 laps
B Car X - 42 laps Car X - 27 laps
C CarY - 35 laps Car Y - 48 laps
D Car Z - 49 laps Car Z - 40 laps

@ Which choice correctly identifies the dependent and independent variables in this

experiment?

Dependent variable Independent variable
(A) Number of laps completed Brand of battery used
(B) Number of laps completed Type of car used
C) Brand of battery used Number of laps completed
D) Type of car used Number of laps completed

@ Which statement about reliability of the experiment is correct?

(A) The experiment is reliable, because the results for car W were almost the same
for each battery.

(B) The experiment is reliable, beécause more than one set of readirigs was taken

for each battery. p

(C) The experiment is not reliable, because laps varied greatly between the
first and second batteries for some brands.

(D) The experiment is not reliable, because the number of laps done by each brand
varied.



I3, Which statement best describes the validify of this experiment?
P
(A) The experiment is valid, because the number of laps for each car is a good indicator
of the amount of energy stored in the battery.
(B) The experiment is not valid, because results between battery brands differ.
(C) The experiment is valid, because repeated measurements are made for each toy car.

(D) The experiment is not valid, because some variables, (such as the type of toy car) are
not controlled. :

@ The graph shows the students’ results.
60 -
50 -
1]
& 40 N S /| \/<
= \ /"~ L
5 30 N\
K<
£ 20
2
10
0
A B c D
Battery used

Which statement is best supported by these results?

(A) Battery D is much better than the other three batteries.
(B) Battery C is the most efficient battery.
(C) The efficiency of the batteries varied widely.

(D) The results are inconclusive. Improved testing is required.

@ The pie chart shows the distribution of the world’s population in 2005.

Middle East

Oceania
South America

QOther North America

(incl. Caribbean)

People’s Republic
of China

USA

Europe

India

Africa
Indonesia
Other Asia

Approximately what proportion of the world’s population was in Europe in 20057

(A) 6%
B) 11%
© 33% '

(D) 40%



Use the fellowing information to answer Questions (- 2o,

A trolley was connected to a mass carrier by a piece of string, over a pulley. The mass carrier
applied a force to the trolley.

Trolley

Pulley,

Mass carrier o,

Applied force

During this experiment, students varied the force applied by the mass carrier and measured the
time it took the trolley to travel 1.0 m across the bench top.
The students used their results to calculate the acceleration of the trolley.

@ What is the meost suitable aim for this experiment?

(A) To find the relationship between the force applied to the trolley and its acceleration

(B) To find the relationship between the mass of the trolley and its speed across the
surface.

(C) To measure the speed of the trolley across the surface
(D) To find the relationship between the force applied to the trolley and its final speed

@ If the experiment is to be a valid test, what things need to be controlled?

(A) The mass of the trolley and the applied force

(B) The mass of the trolley and its initial speed

(C) The initial speed of the trolley and the applied force

(D} The mass of the trolley and the time it takes to travel the 1.0 m

@ Which variable is NOT to be controlled in this experiment?

(A) The mass of the trolley~-

(B) Size of the pulley

(C) The force applicd to the trolley
(D) The distance the trolley travelled

@ What were the measured variables in this experiment?

(A) The mass of the trolley and the applied force

(B) The force applied to the trolley and the distance travelled

(C) The initial speed of the troliey and its mass

(D) The time the trolley took to travel 1.0 m and the applied force

@ Which of the following is an appropriate safety precaution students should take when
doing this experiment?
(A) Ensure that students do not put their hands between the trolley and the pulley.

(B} Make sure that the height of the bench is more than a metre from the
floor, so that the accelerating masses do not touch the floor.

(C) Make repeated measurements for each accelerating force; and use an
average value in their calculations, so that the results are more reliable.

(D) Make sure that the pulley is lubricated, so that it does not increase friction during
each run of the experiment.



Refer to the following information to answer Questions 2t + 22

The table compares some properties of two fruit juice drinks.

Drinke’ Sugar content Protein Energy content
(2/100 mL) (2/100 mL) (kS per 100 mL)
Brand X orange 11.1 Less than 0.5 180
Brand Y strawberry 44 Less than 0.3 75

@

@

Which statement about these two juices is supported by the information in the table?

@A)
(B)
(€)
(D)

The orange juice will be better to drink before exercise than the strawberry juice.
The orange juice has less “goodness” in it than the strawberry juice.
The orange juice has about 240% of the energy content of strawberry juice.

The orange juice is less healthy to drink than the strawberry juice.

Which of the following statements is supported by the data in the table?

(A)
(B)
©
(D)

The passage describes the clotting of blood.

The energy content of the juice is linked to its sugar content.
The energy content of the juice is linked to its protein content.
There is no connection between sugar content of a juice and its energy content.

The more sugar a juice contains, the less protein it will have.

When you cut yourself, capiliaries break and blood flows. Oxygen in the
air causes prothrombin to change into thrombin, Thrombin combines
with fibrinogen to produce fibrin. Fibrin, and the protein FSF, form an
insoluble, mesh-like molecule which makes the blood clot.

The information could be put into a diagram like the partially completed flow diagram

below:

Capillary wall breaks — blocd flows

v

Prothrombin

Oxygen

— ¥ e

v

Blood clot

Which choice correctly identifies the names of the chemicals that should be placed in
boxes W, X, ¥ and Z respectively?

W X Y Z
(A) Thrombin Fibrinogen Fibrin FSF
(B) Thrombin FSF Fibrinogen Fibrin
< Fibrinogen Fibrin FSF Thrombin
(D) Fibrinogen Thrombin Fibrin FSF




Refer to the following information to answer Questions 2.4-26

The graph shows the stopping distance from various initial speeds for two car drivers. Both
drivers drive the same car over the same test course. Driver P (full line graph) is 60 years old
and driver Q (dashed line graph) is 30 years old.

35 -

20 Drive7
25

£
3 /
Va
5 @ 7
__cé: /7 Driver Q
/
[=)] 15 / /7
ol
-~ s
g 10 <
o / P
5 > -
//
0 ] 1 1
0 10 2 30

Speed (ms™)

o1y According to this data, what would be the stopping distance for the 60-year-old driver
(Driver P), if he was initially moving at 23 m s 7

(A) 25m \
(B) 28m
(C) 33m

(D) Unable to estimate from this data

Which conclusion cannot be drawn from this data?

(A) The 60 year old driver has slower reflexes than the 30 year old driver.

(B) The stopping distance is larger for the older driver at any speed measured.
(C) The faster a car is going, the longer the stopping distance for both drivers.
(D) Driver P takes longer to stop than driver Q.

What implication does this data have for car drivers?

(A) The faster you drive, the more stopping distance you need.
(B) Younger drivers are likely to be safer drivers than older drivers.
(C) Younger drivers have fewer end-on collisions than older drivers.

(D) Itis safer to drive much more slowly than the speed limit.



Refer to the following information to answer Questions 27— 31,

A student tested the effect of soil temperature on the rate of germination. The student used 1.0
kg of soil in each of six identical plastic containers. In each container, soil was kept moist by
adding 15 mL of water each day and under-soil heating elements were adjusted to different
temperatures. The diagram shows one of the six containers.

The student recorded the day on which the first green shoots broke through the soil surface at
germination.

PSS P o SR SRl
YR O SRR OISR IS
Lot ey La - v—

Plastic tray

Heating element

The student plotted her data and showed it to her teacher before completing the graph.
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Which choice correctly identifies the dependent and independent variables for the results
shown in the graph?

Dependent variable Independent variuble
(A) *  Height of plant growth ) Soil temperature
(B) * Time to germinate Height of plant growth
(C) l Soil temperature | Time to germinate | )
(D) - Time to germinate - Soil temperature '"i




@ What information in the diagram of the plastic tray may indicate a problem with
experimental design?

{A) Not enough seeds have been used in each tray.
(B) Not enough water has been used to ensure the plants survive.
(C) No indication of the temperatures of the heating eclements has been given.

(D) The depth of planting the seeds has not been controlled.

@ What error has the student made in how ‘time to genminate’ was measured?

(A) The student has dotted grid lines and replication was not used.

(B) There is no mention of averaging the results, or how many shoots needed to appear
before being recorded.

(C) The temperature should have been cycled to mimic natural variations of temperature
from day to night.

(D} Variation in sunlight should have been added to the expetiment.

@3 Which is the most appropriate conclusion for these results?

{A) The higher the soil temperature, the faster the seeds germinate.
(B) The seeds germinate fastest at 27.5°C
{C) Germination of seeds is independent of soil temperature.

(D) Germination of seeds occurs more rapidly between 23°C and 32°C.

@ There is at least one other reason that the experimental design needs improving.
Which of the following identifies an error in the experiment?
(A) Water would evaporate from the warmer containers much more quickly, thus causing

variation.

(B) At higher than 40°C the apparatus was probably too hot to handle safely and may
have prevented germination.

(C) The thermometer is easier to read if it starts somewhere below 10°C.

(D) The temperature should have been kept constant,

@ How should the student complete the graph?

1G] 61 ®B) 6+
J A (UG DIGRNINN U N - S —— {70 IS (U [ N PP S S
) ! N /|
S0 I S VU N S 72 3 S N S O S 7
g s Y H
E 34--- ---«'-\-'«..__--_./------_ ..... E " Y1 S S N Ty - ——-
&
"E P} NSRRI RN RN (RPN SR SN . R it Rl SR RS B —--
F E
ad oLt R 1 YNV SRy Y RPN PR P -
o o
A L
Tenperature of soil Terrporature of il
© (D}
GW 64

1 I A IO S\
:

Time for shoots to appea
o
]
]
]

o o S
PR S P T U I L R ] e e it gainkel el
P U N TN I T 1q---f---b---f---f---f---p--
o 0

10 15 20 25 30 3B 40 45
Termperatre of soll



Refer to the following information to answer Questions 33-3«¢
The graph shows information on the efficiency of three different types of ovens.

Efficiency is a measure of the amount of energy absorbed by the food, compared to the amount
of energy used by the oven as the food inside is heated.
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Electric oven Gas oven Microwave oven
@ Based on this information, which statement is correct?

(A) The electric oven is more efficient than the microwave oven at heating the same item.

(B) The gas oven uses more energy to heat the same item compared to the electric’
oven.

(C) The most efficient fuel is gas, followed by electricity, then microwave.

(D) The microwave oven uses the most energy to heat the same food item.

@ If 10 000 kJ of energy was supplied to each oven, what quantity of this energy would be
wasted in each oven?

Electric oven Gas oven Microwave oven
(A) 2800 2000 5400
(B) 28% 20% 54%
(9] 7200 8000 4600
D) 28% 80% 64%
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Refer to the following information to answer Questions 35

The processes and diagrams below describe how chlorofluorohydrocarbons (CFCs) affect the
ozone layer in the atmosphere.

~)

UV light hits a CFC molecule.
Chlorine atom breaks away from the
CFC molecule.
Chlorine atom hits ozone molecule.
Chlorine atom takes one oxygen
atom away from the ozone
molecule, leaving a molecule of
oxygen and forming a molecule of
chlorine monoxide.
O  Oxygen atom hits a chlorine
monoxide molecule.
P The two oxygen atoms form an
oxygen molecule and release the
chlorine atom to repeat the process.
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Which choice best matches the diagrams to the processes K to P?

K L M N 0 P
(A) 5 2 4 6 3 1
(B) 5 2 6 4 3 i
(C) 5 4 2 6 3 1
D) 5 6 2 4 3 1

Fuel to burn

The graph, Figure 3.13, shows the amounts of energy given out when 1 kg of each
fuel burns completely.

Energy released by burning fuels

120 1 Which fuel produces
the least amount of
100 energy per kilogram?
2 How many joules
80 — will be released by 2
EnlengyhflI;;m kg of coal? | )
(millions J) 60— 3 In many countries
petrol and alcohol
40~ are mixed in equal
amounts as fuel for
20— I | l cars. How much
energy would be
o—1-A released by 1 kg of
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