Year 9 Science

Semester One Examination - 2009

TIME ALLOWED
15 MINUTES READING
1 HOUR AND 15 MINUTES WRITING

Instructions to candidates:

* Do not write or mark the examination booklet in any way during reading time.

* Please check that, aside from this test booklet, you also have a multiple choice answer
sheet.

* There are 16 pages in this booklet including this one. Please check to ensure that this is
SO.

* Note that the time allocated for the examination is 75 minutes and that 75 marks have
been allocated: this should give you a guide as to how much time you should spend on
each section.

* There are 4 sections in this booklet: multiple choice, true/false, definitions and extended
guestions.

* Graphic calculators with the memory cleared may be used. Dictionaries must not
be used.

* If you finish early please do not waste your time: you only get examination time once so it
should not be wasted. Check your work thoroughly: calculations, grammar and spelling.
Re-read the questions and check your answers to ensure that you have actually
answered the questions asked.

* When the signal to write is given fill in your name, form and teacher details on this
booklet (below) and on the multiple choice answer sheet before you begin answering
any questions.

* All answers must be completed in pen.
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Section 1: Multiple Choice

Write your selections on the answer sheet supplied. Please place the answer sheet in this
booklet when you hand in this exam. This section is worth 25 marks.

1. Which of the following is not an example of a hypothesis?

a) Giving dogs bacon every morning will cause their weight to increase.

b) Wearing helmets when riding a bike will decrease the number of visits to the hospital.

c) There is extraterrestrial life in other galaxies.

d) Drinking coffee at night will cause a person to stay awake longer than not drinking coffee.

2. Ms. Johnson tests to see the effects of fertilizer on her indoor fern plants. One group of plants
she gives water and the other group of plants she gives water and fertilizer. What is the
independent variable?

a) The plants that receive water and fertilizer

b) The plants that receive only water

c) The fertilizer

d) The water

3. Astudent decided to set up an experiment to see if cats preferred skim milk or 2% fat milk. She
put out a cup of milk for 5 kittens and then measured how much the kittens drank over the course
of a day. The next day the same kittens were used and the milk was served at the same
temperature. The student discovered that the cats liked the 2% fat more than the skim milk. What
is wrong with the experiment?

a) Repeated experimentation is needed.

b) The milk should be served at different temperatures.

c) There are no controls present.

d) There is no independent variable.

4. The graph below shows the relationship between enzyme activity and temperature.
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According to the graph, enzymes are substances that:
a) speed up the rate of chemical reactions.

b) work best at specific temperatures.

c) cease to work at certain high temperatures.

d) all of the above.

5. Scientific method is best described as:

a) awell thought out scientific test designed to test a hypothesis.

b) a series of steps used in science to solve problems.

c) what a hypothesis becomes after it has been supported again and again by experiment.
d) information collected about objects and events.
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This information refers to questions 6 and 7.

A student performed an experiment to see how the fertiliser, ammonium sulphate, affected the growth

of a particular type of plant.
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The student recorded the height of the plants every seven days. The results are shown in the table

below.
Time Height of plant 1 Height of plant 2 Height of plant 3 Height of plant 4
(days) (cm) (cm) (cm) (cm)
0 5 5 5 5
7 4 6 6 6
14 3 10 6 8
21 3 18 4 12
28 3 24 4 14

6. Between which days did plant 2 grow the most?
a) Oto7

b) 7to 14

c) 1l4to21

d) 21to28

7. This type of plant grew best when:

a) only water was added.

b) only ammonium sulphate was added.

c) no water and no ammonium sulphate were added.
d) both water and ammonium sulphate were added.

8. A systematic error in an experiment could be:

a) eliminated with a large number of repetitions of the experiment.

b) lowered by averaging results of a number of duplicate experiments.
c) constant errors due to incorrect calibration of a measuring device.
d) aresult of temperature changes during the experiment.
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9. A student decides to set up an experiment to see if detergent affects the growth of seeds. He sets
up 10 seed pots. 5 of the seed pots will receive a small amount of detergent in the soil and will be
placed in the sun. The other 5 seed pots will not receive detergent and will be placed in the
shade. All 10 seed pots will receive the same amount of water,the same number of seeds, and
the same type of seeds. He grows the seeds for two months and charts the growth every 2 days.
What is wrong with his experiment?

a) More than one variable is being tested.

b) The student should have a larger number of pots.

c) There is no way of measuring the outcome.

d) There is no control set-up.

10. A sprig of an Elodea plant was placed in a test tube as shown below. The test tube was then
placed in sunlight for 6 hours.
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The bubbles of gas in the diagram are composed mainly of
a) carbon monoxide

b) carbon dioxide

C) nitrogen

d) oxygen

11. The following equation represents the process of photosynthesis in green plants.
carbon dioxide (CO,) +water (H,0) ——2 glucose (C;H,,0.)+ oxygen (O,)

What happens to most of the light energy during photosynthesis?
a) ltis transformed into heat energy.

b) Itis transformed into chemical energy.

c) Itis changed into carbon dioxide.

d) Itis changed into oxygen.

12. Which of the following processes does not occur to glucose in plant cells?

a) The glucose is converted to starch and stored.

b) The glucose is broken down to produce water as the sole product.

c) The glucose is converted via a series of processes into oil for storage in seeds.
d) The glucose is converted into sucrose for fruit.
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A group of organisms that interact with and depend upon one another is called a community. The
movement of matter and energy through a community can be studied by examining its food web.
As organisms eat other organisms, energy and nutrients pass through various feeding levels.
These feeding levels are called trophic levels. The following is a diagram of the energy and
nutrient flow through a simple community.
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Which group would most likely contain water snails?

a)
b)
c)
d)

14.
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15.
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Bacteria and fungi are important in ecosystems because they:
are so small they can barely be seen with the naked eye.

play a very small role in the food chain or food web.

break down food to organic molecules and nutrients.

they depend on the last order consumer for survival.

The diagram shows part of an aquatic food web for a stable ecosystem in the Yarra river.
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What is the source of energy for the algae?

a)
b)
c)
d)

waves

sunlight

bacteria

rotifers, water fleas and tadpoles
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b)

c)
d)

17.

a)
b)
c)
d)

18.

a)
b)
c)
d)

19.

a)
b)
c)
d)

20.

a)
b)
c)
d)

21.

a)
b)

c)
d)

22.

a)
b)
c)
d)

23.

a)
b)
c)
d)

24.

b)

c)
d)
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Which of the following processes is not a part of the nitrogen cycle?
Plants absorb nitrogen from the air.

Plants absorb ammonia (NH3) from the sail.

Certain bacteria release water soluble nitrates into the soil.

Certain bacteria release nitrogen back into the air.

The percentage of the energy taken in by phytoplankton that is available to the next trophic level
is:

100%

10%

1%

0.1%

The element carbon has an atomic number of 6 and a mass number of 12. The electron
configuration of carbon is:

2,6,4.

2,6.

2.4.

2,8,2.

Water is classed as a compound and not an element because it:
is a pure substance.

is a mixture of elements.

can be changed into a solid or a gas.

is formed by the chemical combination of hydrogen and oxygen.

Which of the following elements is located in the first period of the periodic table of elements?
sodium

helium

beryllium

chlorine

Mendeleev was famous for:

the discovery of all elements with an atomic number up to 92.

arranging known elements in a table, leaving gaps for elements he predicted would be
discovered.

naming the first 92 elements.

all of the above.

Which one of the following is INCORRECT?

New substances are formed when a chemical reaction takes place.
No mass is lost during a chemical reaction.

All chemical reactions occur very quickly and a gas is usually formed.
Some chemical reactions give off energy such as heat or light.

Which of the following is true for current theory for the structure of the atom?
a planetary model where electrons move in a circular orbit around the nucleus
electron revolving around a nucleus of protons

electrons orbiting a nucleus where most of the mass is located

mainly empty space with protons orbiting a nucleus of electrons and neutrons

A neutron:

much lighter than electrons and protons.

much heavier than electrons and about the same mass as proton.
much lighter than electrons and about the same mass as proton.
much heavier than electrons and much lighter than protons.
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25. The table below shows details of several particles.

Mass Atomic Number of Number of Overall
number number neutrons electrons charge
39 W 19 X +2
31 15 Y 17 Z

The numbers needed to complete the table in the order W, X, Y, Z are:
a) 20,18, 16 and B2

b) 20, 22,16 and +2

c) 21,17,15and 0

d) 20, 18,17 and B2
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Section 2: True and False

Indicate whether the following statements are true or false by placing 'T' for true or 'F' for false
in the boxes following each statement. This section is worth 5 marks.

1. A precise measurement is more likely closer to the true value than an accurate
measurement.

2. An experiment must confirm the hypothesis as being correct.

3. Green plants are the ultimate source of energy in a food chain

4. When a chemical reaction occurs, the products can sometimes weigh more
than the reactants.

5. Isotopes of an element have the same chemical properties but different atomic
numbers.

Section 3: Definitions

Give a term to fit each of the following definitions. This section is worth 5 marks.

1. Factors that influence the outcome of an experiment.

2. The name given to dead animals

3. A number of substances together but not chemically
combined

4. The vertical columns in the periodic table.

5. Elements that do not react or form compounds.
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Section 4: Extended Questions

Give detailed answers to each question in the spaces provided. Answers that do not show all
required mathematical working will not obtain full marks. This section is worth 40 marks.

1. Hereis an excerpt from a Year 9 student's planning form for his Plant Project:

TITLE OF PROJECT: The effect of fertiliser on the growth of radish

In the space below give a short explanation of what you plan to investigate in your
project. This is your aim.

I plan to see if fer tiliser helps the growth of plants even if you use more than the
recommended dose.

State your hypothesis.
| think that the plants with the recommended dose of fertiliser will grow more than the
control (no fertiliser), and | think that the plants with lot of fertiliser will die.

What type/s of observations are you going to make and what sort of measurements or
data are you going to collect?

| am going to measure the height of the plant, count the number of leaves, measure the

length of leaves, and o bserve the colour of the leaves. This will be done twice each week.

Give a brief outline of the method (experimental design) you plan to use to gain your
results.

I'm going to buy 4 radish plants. I'll put one of them on the window sill and it won't ge t any
fertiliser - it is the control. The second plant will have the recommended dose of fertiliser
applied every week. The third plant will have double the recommended dose of fertiliser

and the fourth plant will be kept on the window sill with the contro | plant as a spare in case
any of the plants die. The fertilised plants will be put outside in the sun to make the most

of extra sunshine they might need because they are growing faster.

a) Give two problems in the design of this experiment.

b) List four things should you change to address these problems.

(1 + 2 =3 marks)
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2. Karen noticed that her turtles were sleeping longer than normal. She decided to give one group of
turtles a new type of food called GoTurtle and the other group of turtles their same food to see if
they would stay awake longer.

Pets Room Number of
(snapping turtle) Turtle Food Temperature hours awake Behaviour
pping P each day
pacing back
Group A 1 cup of i )
(10 turtles) GoTurtle 18;C 1/2 cup 18 and forth in
cage
Group B 1 cup of regular 18:C 1/2 cup 3 don!t move;
(20 turtles) turtle food ! sedentary
Examine the data above and identify the following parts.
a) What is the experimental group?
b) What is the control group?
c) What is the independent variable?
d) What is the dependent variable?
(2 marks)
3. Scientific notation is a simple way of representing large or small numbers.
a) Convert the following numbers into scientific notation.
i) 100000
ii) 0.0007034
b) Convert the following numbers from scientific notation.
) 1.6 x 10*
ii) 6.608 x 10™
(2 marks)

10
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4. Mr. Smith wanted to know if giving his students breakfast every Monday morning would improve
their test scores. One class of thirty students he never gave breakfast and the other class of thirty
students he gave bagels and juice. Below are the results.

Time Group A B average test scores Group B - average test scores of
(Weeks) of students that did NOT eat students that DID eat breakfast at
breakfast at school school

1 75 75

2 77 80

3 80 84

4 79 89

5 82 93

a) If Mr. Smith thinks that breakfast WILL improve test scores. What is his conclusion? (Explain in
your answer why his hypothesis was supported or rejected).

b) Graph the data below and remember to include all the parts of a graph.

(2 +4 = 6 marks)

11
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5. Bats comprise 75 percent of the mammals native to Puerto Rico. In 1989, Hurricane Hugo
flattened a large section of the rain forest in Puerto Rico. Researchers collected data about the
effects of the hurricane on three different species of bats. The results are shown in the chart
below.

Bat Species Food Source Population Change

Jamaican Fruit Bat fruit sharp decline
Red Bat figs sharp decline
Long-tongue Bat | nectar from flowers slight increase

a) For each type of bat explain possible reasons for the changes in the bat populations.

b) Predict the role the bats would have in the recovery of this rain forest.

(2 + 2 =4 marks)

12
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6. Examine the food web shown below.

kookaburra
]
dingo lizard snake
/
/ \ frogs
/
potoroo marsupial mouse insects possum
\ / koala
/

native grasses eucalypt trees/leaves

a) Listthe producer organism(s) in this food web.

b) Explain why the producer organisms are so important to a food web.

¢) Show a food chain that represents the kookaburra as a third-order consumer.

d) Name two organisms that are at the third trophic level.

e) How many trophic levels are there in total?

(1+1+1+1+1=5marks)

13
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7. Not all of the energy found at one trophic level of a food chain is passed on to the next. Explain
what happens to the energy that is not passed on.

(2 marks)

8. When green cells photosynthesise at a greater rate than they respire, more glucose is produced
than is required to meet the immediate energy needs of the plant.

a) Give two examples of what might happen to this excess glucose in a plant.

b) State two environmental factors that can limit the rate of photosynthesis.

(1 +1 =2 marks)

9. What is the difference between aerobic respiration and anaerobic respiration? (Your answer
should include what is used and what is produced by each process.)

(2 marks)

14
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10. The diagram below shows the periodic table with the location of five different elements marked
from a to e. Complete the table below matching the properties of the elements with their position
in the table. Elements may be listed more than once.

F B

Description of element represented by the letter

A very light, reactive gas

A very reactive metal

A gas with atoms with one electron short
of a full outer shell

A radioactive element

The element with the highest mass
number

A non-reactive gas

(3 marks)

9
11. Draw a diagram of an atom of 4 Be(not necessarily to scale), indicating the number and
arrangement of electrons, protons and neutrons.

(2 marks)

15
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12. Study the table below showing a range of elements represented by letters (which are not their real
symbols) and the number of protons found in atoms of these elements.

Element

No. of protons 6 3 18 17 13 11 20

a) What is the electron configuration of the element represented by the letter N?

b) Which letters represent elements in the same group? Explain how you determined the answer.

c) Which letters represent elements in the third period? Explain how you determined the answer.

d) Which element is represented by the letter J?

e) Which letter(s) represent the noble gas element(s)?

f)  Which of the above letters represent metals?

(0.5+ 2 + 2 +0.5 + 0.5 + 0.5 = 6 marks)

13. List two ways we can identify a chemical change.

(1 mark)

END OF PAPER

16
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Section 1
1 c 2 c 3 c 4 d 5 b 6 c 7 d 8 c

9 a 10 d 11 ab 12 b 13 b 14 ¢ 15 Db 16 a
177 b 18 ¢ 19 d 20 b 21 b 22 ¢ 23 ¢ 24 b
25 a
Section 2

1]/2[3]4]5
FIF|[TI]FIF

Section 3
1. variables 2. carrion 3. mixture 4. groups 5. noble gases
Section 4.
1. a) (1/2 mark each) The plants are subject to more than one variable e.g. sunshine, rain.

AND They need more than one plant in each group to minimise random errors or
validate that their findings are consistent. (1)

b) (1/2 mark each for the following) Put all plants in same area i.e. window or outside,
have a number of plants in each group, ensure all plants get same amount of water,
ensure all plants receive same amount of light and grown in the same type of pots. (2)

2. (1/2 mark each)
a) go turtle fed group-Group A
b) reg turtle fed group-Group B
c) type of food presented
d) numbers of hours awake (2)

3. (1/2 mark each)

a) i) 1x10° i) 7.034x10™
b) i) 16,000 i) 0.0006608 (2)

17
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4, a) Mr Smith!s hypothesis would be supported (1) As the improvement in Group B
(breakfast at school) was significantly larger than Group A (no breakfast) (1) (2)
b)

Test marks comparison with or without breakfast

100 -

» ./'

70
w
2
g 60
E
g 50 Group A (No breakfast)
° —@— Group B (Breakfast)
g
g 40
<

30

20

10

0 T T T
0 1 2 3 4 5 6

Time (Weeks)

Time on X-axis (1/2)

Group A plotted correctly Bline graph only (1)
Group B plotted correctly Bline graph only (1)
X-axis labelled (1/2)

Y-axis labelled (1/2)

Correct scale (1/2) (4)

5. a) Jamaican Fruit bat & Red Bat experience a loss of food stocks hence unable to support
population (1) The Long-tongue bat would have greater foodstocks with regrowth and new
vegetation producing flowers (1) (2)

b) The LT bat would enable greater cross pollination allowing for greater seed production
(1) The JF bat and R bat in eating the fruit would distribute the seed (1) (2)

6 a) native grasses & eucalypts (1/2 each)
b) These organisms bring energy into a food web via photosynthesis using solar energy.
1)
c) native grasses — marsupial mouse — lizard — kookaburra (1)
d) any of: dingo, lizard, frog, snake (1)
e) 5(1) (9

7 Only about 10% of the energy taken in at a trophic level is available to the next. (1) This is
because not all energy is stored; most will be used up moving, maintaining body functions,
as heat, etc. (1)

8 a) Any two examples: glucose may be converted into starch for storage, lipids for seeds,

fruits etc.
b) The rate of photosynthesis can be affected by the availability of CO,, H,O or sunlight.

18
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Aerobic respiration: glucose + oxygen — carbon dioxide + water (+energy) (1)

Anaerobic respiration: glucose — lactic acid (+energy) (1)

e, d, ale, c, ¢, b (1/2 mark each)

Correct number of protons, electrons &
o-0- neutrons (1)
Correct arrangement of particles (1) (only
0.5 if shells are incorrect)

2O

@
020%
0O

a) 2,8,8,2

b) Elements Y & M (1) both have one outer shell electron (1) and are in the same group.

c) Elements M, L, J & Z (1) all have between 11 and 18 electrons (1), which means that
they have the third shell as the outer.

d) Chlorine

e) Element Z (1) is a noble gas as it has a full outer electron shell (1).

f) Elements Y, L, M &N (1) are all metals; these atoms have outer shells with up to 3
electrons (1).

(1 mark for any two of the following)
Change in temp, gas given off, precipitate formed, colour change

19



