YEAR7

SCIENCE ASSESSMENT
TERM 1

Topics:

e Introducing Science
- e Cells |

e Particles



—ss25 > Revision skills

What did you eat for breakfast on Wednesday two weeks ago? Very few people will be
~ able to answer this question! Things that are not important to remember get stored in
your brain’s short-term memory. To remember things for a test or SATs paper, you

need to store information in your long-term memory. ‘

When revising
1 divide your revision into small ch‘unks of between 20 and 40 minutes

2 take a break (5-10 minutes) between each ‘chunk’ of revision.

How to revise

1 This step gets things into your short-term memory.
Write down key words and short notes, while you' are revising.

We can all read pages and pages of information without taking it in. Our minds are
very good at day-dreaming! However, do not rewrite all your notes. That is a waste

of time.
2 This step gets things into your long-term memory.
Once you have written down key words for a particular topic, look through them again.

If possible, spend 5 or 10 minutes in the evening, going through the key words and
short notes you have made that day. The more you look at these brief notes
(reviewing), the more likely the information is to stick in your long-term memory.
Make sure you do this step, otherwise you will lose the information you have
worked hard to get into your short-term memory.

3 This step makes sure that things stay in your long-term memory for years to come.

Use learning skills.

e You could try repeating things you need to learn, over and over again.

e You could try making up silly words of phrases (mnemonics) to help
you remember.

e You could try drawing diagrams to help you remember. Mind maps are
often helpful. ; : ",

e You can find out more about Mind Maps on Skills Sheet 7.

G Developing skills in: revision
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< ss10 >Move about
investigations

Planning

I am going to investigate 2/~ ~= I must remember
whether thicker materials to make this a fair test and
keep things hotter better. : only change the thickness of

; material covering each tube.

Make sure you plan a fair test Write dbwn what you think will

Think about what you want to Write down what you are
investigate and write it down. going to do and what and change only one variable happen. This is your
‘ ' apparatus you will use. Also ~ at a time. prediction. Try to base your
write down how you plan to do i prediction.on some scientific
your investigation safely. knowledge that you have and
.  use scientific words.

Obtaining and recording your results

This issv‘r'r‘ange. This tube seems
to be the coldest. Maybe I have
\ made a mistake.

&1
wotsm

|
|
)

You need to write your results neatly as a
table. Then draw a bar chart or a line graph
down the units you use. results. to show your results.. Bar charts are used
: B ’ ' when the variable that you have changed is
written in words. Line graphs are used when
the variable that you have changed can be
shown as a reqular series of numbers.

Sometimes you might have to do part or all

Make measurements and observations very
of your experiment again to check your

carefully. Make sure you remember to write

Page 10f2
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\5510) Move about investigatious
(continued)

Considering your results

The graph shows
a relationship.
The water stays
warm longer with
thicker wool.
Thicker wool is a
better heat
insulator than
thinner wool.

Use your graph to find the pattern in your results. Use scientific

( language. '
Often one thing changes as you change your variable. If this
happens in a simple way it is called a relationship.

Evaluation

The first time I did this
experiment, the second ftube
seemed to get very cold. I think
this was because I had put cold
- water in this tube by mistake.

T could do the experiment
again using different materials
containing air spaces to see if

more air spaces keeps the

water hotter for longer.

Write down why you think any part of your investigation did not

Write down how you might improve your experiment or extend it to
work out as you expected.

find out other things to support your ideas.

5 1 What are variables?
2 a Which variable did the pupil change?
b Which variables do you think he/she should have kept the same?

¢ What relationship did he/she find?

3 When would you draw a bar chart of your results and when would
you draw a line graph? :

4 How do you think this experiment could be improved or extended?

g Developing skills in: planning, observing, considering, evaluating
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< §S11_D Go’mg furthey with
~ investigations

Use these questions to help you plan and do your investigation. Think carefully about
each question. -

Planning

e What are you trying to find out?

What are the variables (the things that change)?

Which variable will you change? (This is the input variable.)
What variable will you measure? (This is the output variable.)
Write down the input variable and the output variable.

The input (or independent) variable is the variable that you are going to change.

The output (or dependent) variable is the variable that you are going to measure. It is
| the variable that you think will change each time you change the input variable.

For example: if a football is dropped from a series of different heights it will

bounce back up to a certain height. If you change the height that you drop the ball from
(the input variable) you can measure how high it bounces (the output variable).

o What are you going to do make sure this is a fair test? Write down the controlled
variables. Are there any variables which will be difficult to control? How might

these affect your investigation?

The controlléd variables are the things that you will keep the same. In the eXperimént
above, the material that the ball is made out of, its size, and the surface it is being dropped

onto are all examples of controlled variables.

o What equipment will you use? How will you use it to get accurate measurements?
e How will you make sure you are safe while doing your experiment? :

e What do you think will happen? What scientific idea makes you think this? How do
you know this? You may have to look some things up to help you predict what

will happen.

Page 1 of 2
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\SS1D Going further with investigations
(continued) | |

Recording your results

o Write down your results, as accurately as you can, in a table. Don't forget to include
all the units. Make-sure you make enough measurements. The more you take the
more likely you are to find a pattern. You should try to take at least 5
measurements.

e Try to identify any results that are not fitting the pattern and repeat those

- measurements. _

e Show your results as a chart or graph. Decide which is the best to use. If you have

drawn a line graph, decide whether you should use a line of best fit.

o Write down why you took the range of measurements that you did.

Usually a bar chart (or sometimes a pie chart) is used to show results when your input
( variable is in words (or a range of numbers). A line graph is used if your input variable is a
sequence of numbers. .

Considering your results

 Write down what you have found out. What patterns can you see?

e Explain your results using scientific terms. Is there a scientific idea or theory which
will help you explain your results? Use your chart or graph to help your
explanation. :

e Do your results match your prediction? If not, explain why.

Evaluation

e Have you collected enough data to support your explanation of the results? Do your
results fully support your explanation?
e Were there any variables that you found difficult to control? What were they? How
( might you try to control them if you did the investigation again? ‘
' e Are there any things you would do differently if you did the investigation again?
How could you improve your investigation? '

meveloping skills in: planning, observing, considering, evaluating
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532 > Tables

-

A table is a way of showing a lot of information in a way that is easy to read.

This: ... is easier to read than this ...

Out of all the children in the class,

~ Bike Number of pupils | 16 of them have an ordinary bicycle.
S bike e Fpur of the pupils d:id not have a
g = bike at all. Racing bikes were owned
B Mountain bike 9 by five pupils, and the other nine all
“1 Racing bike 5 had mountain bikes. it

No bike 4

‘Results tables

When you do a practical, you often need to write your results in a table. You need to
draw your table before you start your experiment. This table is for an experiment to
find out how long it takes to dissolve different amounts of sugar in some hot water.

e :
‘ , ¢ This is what you
: i - : will be measuring.

| Amount of sugar Time to dissolve

(spatulas) (minutes) —J ' :
g Always put
1 . . (the units m)

This is what you are
changing in the

experiment, so it always
goes in the first column.

2
3
4
5

pd

These.are the amounts of v
: A Use a ruler when you
< sugar you will be testing. Ao Citatoht i els]. )

Sometimes you investigate more than one thing. You might want to find out how
long it takes the sugar to dissolve in hot water and in cold water. Your results table

for this experiment should look like this:

g y i s This headi i
Amount of sugar | Time to dissolve (minutes) 4{ bso_tﬁathlg% :lfx Illuf:
(spatulas) Hot water Cold water underneath it.

1

2
3
4
5

G Developing skills in: observing |
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~ss33 >Bar charts 1

Do you need a bar chart or a line graph?

The easy way to decide which kind of graph to draw is: v

e If you have measured two things (e.g. time, length or temperature) you need a
line graph. ' ’

e If you have counted something (e.g. how many insects live in different places) you
need a bar chart. :

e If one of the things you have studied can be described in words (e.g. different kind
of food) you need a bar chart. :

Breakfast |
You have done a survey to show what the people in your class had for breakfast, and
these are your results: ’

Food Number of people ‘
cereal 15 '
toast 7

crisps or chocolate 2

nothing 6

You would draw a bar chart like this one to show your results:

lﬁ What Class 7B eat for breakfast

15
14
137
o Y he
o 11 7~ You can put the Use a sharp pencil,
Label to & 10 bars in any order, and a ruler f:vﬁen you
show what g i but it looks neater draw straight lines
the numbers o if you put them :
mean © 8+ in order of size £
8 7
_E H
5 6
Z 5
4 v
3 Always use
Evenly 5 "\ graph paper
spaced 1
numbers 0

Cereal
Toast
Nothing
Crisps or

Names along \ -
the bottom

chocolate

This label says what
kind of things the Food
bar show

Page 1 of 2
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535 >Line graphs 1

Line graphs can be useful for showing the results of an experiment. You usually use a
line graph when you have to show two sets of measurements.

Here are the results of an experiment to find out how long a spring is when it has
different forces on it.

s

Force (N) : Length (cm)
0 5
10
15
,. 21
26 |
32
36
0

N o v s w N =

40 HHH
Plot the points with
small, neat crosses. /o
’g 30
3] N
=
3
g 20
13)
The =
numbers ;
must be 10 I

Graphs do not

M|

evenly
spaced.

!
3 4 5 6 7
" Force (N)

Label the axis,
to show what
the numbers

mean.

Pﬁt units
with your
labels.

Working out the scale
First, look at your table of results and work out the largest number that has to go on

each axis.

Now count the squares on your graph paper. If there are not enough, try again,
counting in 2s, or 5s, or 10s, until you find a scale that fits on the paper.

Q 1 Plot the results from the spring experiment on graph paper.

Page 1 of 2
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—ss36 > Line graphs 2

Lines of best fit

- A line of best fit on a graph is the line yoﬁ might get if all your measurements Were
perfectly accurate. It does not necessarily go through all the points. '

Anita heated a beaker of water using a
Bunsen burner, and measured the
temperature of the water every minute.
This is the graph she plotted to show
her results.

Anita did not do the experiment very
accurately. She was sometimes a few
seconds late taking the temperature. The
thermometer could only read the
temperature to the nearest 2 degrees.

If you look carefully at Anita’s graph,
you can see that all the points would be
fairly close to a straight line.

This is usually the best way of drawing
a scientific graph, but not always!

Anita did her experiment again, but this
time she carried on measuring the
temperature after the water had boiled.

Not all graphs show straight lines. Samir
investigated how runny treacle is at
different temperatures. He dropped a
ball into a long tube filled with hot
treacle, and timed how long it took to
fall.

This graph shows Samir’s results.

AFA Foremnantkaan Ca 7 ca”

Temperature of water

o
)
Bt
=
-
IS
Tl
3]
=
5
=
Time (minutes)
Temperature of water

T~ : X
o x

.
ot
=
-
«
o
)
)
g
O
=

Time (minutes)
Temperature of water
. Here is a line
8 of best fit for
o |\ the first part of
= <
2 the graph.
o
g A This is a line
Q 3
g the two lines of best fit for
= with a smooth the last few
curve. points.

Time (minutes)

How runny is treacle at diiferent temperatures?

This is NOT the
. best line to draw on
*~..\__ this graph. Draw a
g smooth curve
) through the
points.

Time for bal
to drop(sec)

Temperature ('C)
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_ss15 > Fvaluating

You carry out investigations to find things out — but how sure are you that your
‘results are correct? You need to evaluate your investigation to decide how good your
evidence is. There are different ways you can evaluate your investigation.

Evaluating a method

e Did you carry out a fair test?

e Were your measuring instruments accurate enough?

e Did anyone else in the class use a different method7 Was their method better or
worse? Why?

e Were there any factors you could not controP For instance, the Sun might have
come out halfway through an experiment and made the room warmer. Could you
control these things if you had a chance to do the-investigation again?

e How could you improve your method if you had to do the investigation again? You
need to explain why you would make the changes. .

Evaluating a set of results

e Have you got enough results? If you have drawn a graph you should have at least
5 different points on it.

e How reliable are your results? You can use a graph to help you to decide whether
or not your results are reliable.

Y e
O e}
= =
s s
© b
g =
B B
b S
= =
Volime of metal block ol £ Volume of metal block
These results look reliable. They are all very close to the straight line These results are not reliable. They do not follow a pattern closely.

“drawn through them.

e Are there any results that do not fit the pattern? If there are, can you explain them?

e Did you repeat any measurements? If your measurements were almost the same
when you repeated them, your results are probably reliable. If there is a big
difference between repeated results, then there was probably something wrong

with your experiment.

A good way of evaluating an investigation is to work with another group. Both groups .
explain their methods and results, and then you all discuss the method and the

reliability of the results.

6 DeVeloping skills in: evaluating
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~—7a_>Sumwmary Sheets

~ Cells and theiv functions

All living things are made from cells. There are two basic types of cell:

Plant cell

Cell wall. This is like a box with many large
holes in it. It supports the cell and is very strong.
It is made out of a substance called cellulose.

Animal cell

Cell surface membrane. This
is like a very thin bag. It keeps
the cell together and controls \
what goes into and out of the cell

Chloroplasts. These are green discs that allow
the plant to make food (by photosynthesis).
They contain a chemical called chlorophyll.

Nucleus. This is the ‘control
centre’ of the cell. It tells the
cell what to do.

Cytoplasm. This is a jelly-like

substance. Many of the cell’s P : g

activities take place here. Yacpole. This is a storage space filled with a
‘ liquid called cell sap.

Cells are very small. A microscope is used to see them.

To use a microscope you:

i Place the smallest objective lens over
the hole in the stage. eyepiece lens

ii Turn the focusing wheel to move the

objective lens close to the stage.
iii Place the slide on the stage. objective lens

iv Adjust the light source or mirror. . o
v - Look into the eyepiece lens focusing wheel
vi Turn the focusing wheel until what

slide

you see is clear (in focus).
light source

oI mirror

A microscope makes things appear bigger. It magnifies things. There are two lenses
in a microscope. To work out the total magnification you multiply the magnification

of the objective lens by the magnification of the eyepiece lens.

The object you want to look at using a microscope is called the specimen. It has to be
thin to let light get through it. It is placed, with a drop of water, onto a slide.

A coverslip-is put on top. The coverslip stops the specimen from drying out, holds it
flat and stops it moving. A stain might be used to help you see parts of the cell.

Page 1 of 3
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_7A > Sumwmary Sheets (continued)

Some cells have special shapes. They are adapted to do certain jobs.

Cilated epithelial cells
are found in tubes leading to
the lungs. The strands at the
top (cilia) wave about to

L ovg dirt out of the lungs. - Muscle cells are able to change

length. This helps us to move.

Root hair cells in plant roots take water
= out of the ground quickly. The root hair gives
the water more surface to get into the cell.

Nerve cells (neurones) are long so
that messages can be carried around
the body quickly.

Palisade cells in plant leaves are packed with
chloroplasts to help the plant make food.

A group of cells that are the same, all doing the same job, is called a tissue
(e.g. muscle tissue). A group of different tissues working together to do an important

job makes an organ. For example the heart is an

and nerve tissue.

Organs have very important jobs:

Brain
controls the body.

: Skin
for protection

and feeling. S
e

pumps blood.

Lungs
for breathing.

Stomach
LiVer stores and
' food.

makes and breaks up foo
destroys

substances.

Kidneys
clean the blood
and make urine.

Large instestine
Tremoves

water from
unwanted food.

Small intestine
digests and
absorbs food.

Exploring Science for QCA Copywmaster File 7 30

organ and is made of muscle tissue

Stem

carries substances
(such as water)
around the plant
and holds the
leaves in place.

Leaf

makes food by
the process of
photosynthesis.

Root

takes water out
of the soil and
holds the plant
in the ground.

Page 2 of 3
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changes of state

particles gain
_energy from the-é
surroundings

vibrate faster

particles s, particles lose their

more energy from
the surroundings

place in the pattern

particles gain iy

particles pull
completely away
from each other

particles
move faster =

@ Key terms

boiling / evaporation

particles do not mdve around,
but vibrate on the spot

state of matter

How do the
particles move?

gas

particles are spread out far away from
each other

particles are touching but can slide
over each other

arrangement of

particles
can it be no, because there is no space no, because the particles are touching yes, because there is space 5efween :
compressed? between the particles : their neighbours 3 X the particles 3
. no, because the particles can’'t move yes, because the particles can slide yes, because the particles can move
can it flow? around over each other and move around L & around -
: \. : 2 g W A - J

freezing - condensation :
particles take a particles e particles lose particles come AT parﬁdes_ : paniciéé [ose
changes of state fixed placeina °  moveeven ~ more energy to close together move slower ~  energy to the
pattern  slower the surroundings ~ surroundings

Sublimation

Particles move about randomly in liquids and gases and spread out
through mixtures. This process is called diffusion. How quickly diffusion
happens depends upon three variables:

diffusion is faster at higher temperatures because

Some solids do not exist as liquids, but instead directly change state from
solid to gas in a process called subli_mation.

Melting and boiling points

Melting point — the temperature at which a substance mefts te@peratpre particles move faster when hotter
Boiling point — the temperature at which a substance boils particle size diffusion is slower with larger, heavier particles
: s diffusionis: e fastin gases /in liqui
If you heat a solid and plot a graph of temperature against time: state of matter 9 * slowin liquids

« doesn't happen in solids

\ o e

Gas pressure

Gas particles' move around, colliding with the walls of a container they are

melting point

»
o

Temperature (°C)

o
?; 35 in. This causes a force called pressure. It depends on three variables:
2 :
T30
8 :
E 25 \ Pressure increases at higher temperatures
" 5 temperature because particles move faster and therefore
0123466789 012345678 091011121314 collide more frequently with the container.
Time (min) Time (min) . g -
Pressure increases with greater numbers of
_ particle size particles because there are more particles colliding
the melting point will appear as a If you don't see a flat line, the with the walls of the container.
~flat line if the substance is pure substance is a mixture (has different R P 5 e "
(has only one type of particle). types of particle). - | _.{ Pressure decreases asihe sizgof Conlciner
\ 4 y : increases because particles have more space to
state of container i : 3
move around, so they don’t collide with the walls of
the container as often. s

. bt ]

.0 88000 sRlsasssassssssssanssissesonssanassssssnssessnssssinsssssnte

freezing
substance
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Solids, liquids and gases

SOLID

LIQUID

GAS

Can it
be squashed?

Solids are made up of particles that are very
close together and are held tightly together by
strong bonds. ; .

Solids cannot be squashed, do not flow, have
a fixed shape and volume, and have a high
density.

v Liquids are made up of particles that are fairly

close together; the bonds between the
particles are weaker than the bonds in solids.
Liquids cannot be squashed, flow quite easily,
and have a fixed volume but no fixed shape.

Although they are dense, liquids usually have

a lower density than solids.

Gases are made up of particles that are well
spread out, with no bonds between them.

Gases are quite easy to squash, flow easily,
have no fixed volume and no fixed shape.

Gases have a lower density than liquids.
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Can its
shape be changed?

Not easily

Can it
be squashed?

LIQUID
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Can its
shape be
changed?
Yes:
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GAS
Yes
Diffusion

The natural mixing of substances is called diffusion. Diffusion occurs because
particles in a substance are always moving around. Diffusion is fastest in gases, and

slower in liquids. Diffusion in solids is extremely slow.

~ Pressure in gases _ |
Pressure is caused by particles hitting the walls of the container they are in. If the
‘pressure becomes too great for a fixed container to hold, it will burst.

The pressure may increase because:

e the container has been squashed, making the volume smaller; this means that the
particles will be hitting the walls more often.

e the number of particles has been increased, which means there are more particles
moving around to hit the walls. : b

o the temperature of the particles has increased, so they will move around faster and
hit the walls harder and more often. ; :

If the particles are in a container which is flexible, like a balloon or a syringe, an
increase in pressure will make the volume increase.

The idea of particles is a theory that scientists use to explain observations. Scientists
use theories to make predictions, and test the predictions to find out if they are
correct. If the predictions are not correct, then the theory may have to be changed to

help to explain the new evidence.
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