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3.Joeis mves*atmg.We effect of light intensity on the height of cress se‘lmgs "
He grows the cress in 5 plastic trays.

He puts each tray under a different light intensity.

(a) Suggest how Joe could estlmate the averagg haight of the cress seedllngs at each light
intensity.

40
20
10
)
2.5
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(b) Describe and explain the results in the table.
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7. Freddie and Ben were learning about digestion in class.
They decided to investigate the effect of changing temperature on the breakdown of starch, using
amylase.
lodine solution is used to detect the presence of starch.

(a) Name the product produced when amylase breaks down starch.

Freddie and Ben mixed together amylase and starch at 30 °C. They took a dimple tile and added
three drops of iodine solution to each dimple. -

After one minute, a drop of the starch and amylase mixture was added to iodine in the
first dimple. They recorded the colour of the iodine solution.

The starch and amylase mixture was added to each of the dimples in turn, at one minute
intervals, until the iodine solution no longer changed colour.

This showed that the amylase had completely digested the starch.
The time taken to digest the starch completely was recorded in minutes.

Freddie and Ben repeated the experiment at six other temperatures, 0 °C, 10 °C, 20 °C,
40 °C, 50 °C and 60 °C. = —

No starch digestion was observed at 0 °C or 60 °C during the 13 minutes of the experiment.
The results of the experiment are shown below.
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(b) (i) Describe the colour changes that occur when iodine solution is mixed with
starch. . ‘
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(i) Name the variable changed by Freddie and Ben.
T - )
................... 7f€”f’%wt“<(1)

f:f:.'f.'.'.'fiﬁfffi:ffﬁ::jﬁlZfé:l}i;:.'éj}:fii{éféffffgﬁﬁ@.‘%«f@%ﬁfffffi’ifééé@f.{ff.ﬁ:éfé?éffff:fffffffff:'fffffiffi‘
................................ LY o3 ¥ W L2 TN TS

(c) (i) Use the information in the diagram to plot the graph below, showing the time taken to digest
starch, in minutes, against temperature, in °C.
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(i) Draw a line of best fit.

Need £ Jo evidew o~ The Grafe ™)

-
(iii). Use the graph to predict the temperature at which amylase digests starch at its
fastest rate. >3 .0 "
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(iv) Suggest why ?the results for 0 °C and 60 °C may nL ot be accurate
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A different type of amylase is often used in the food industry to break down starch.
The amylase is usually obtained from bacteria and works best at temperatures between
50-60 °C.

(d) (i) Suggest how this bacterial amylase differs from the amylase that Freddie and Ben used.
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(i) Suggest why it is an advantage for the food industry to use amylase that works

best at between 50-60 °C. ) . ; b= &
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2 The steps taken when testing a leaf for starch are outlined in the statements below.
The steps are not in the correct order.

(a) Write the numbers 2 to 5 in the box below to show the correct order.
(Number 1 has been done for you.)

:I_wé_éf _tHe Ieéf in bdilin-gﬂethanol Z_

dip the leaf in hot water again

spread the leaf over a white tile Lf
1]

dip the leaf in hot water 1

add iodine solution to the leaf and look for a colour 5
change

(2)

(b) Suggest a reason for doing the following steps in the method.

(i) heat the leaf in boiling ethanol .~

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



(i) dip the leaf in hot water

1 LA
.......................................................................................................................... (1)
iii) add iodine solution tcu e leaf 042
() ............................ 45564 v’bMUM"L“ ..... s
................................................. m”ﬁmftk—«utf Al A (1)
(c) Explain why a water bath is used to heat the tube containing ethanol, rather than a

Bunsen burner. — ! - ;
......................... Easel L) dlummatle and Tveps
............................................................ AMemwn  in. e predeace (1)
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Q5 The diagram below shows the human respiratory system.
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D
A
(a) Give th nzrpes of the organs labelled A-D in the diagram.
PN 4 ¥)
B Tligohea or windpi'pt
C o, Bronches
[+ S @y HAlvest
(b) Suggest two ways in which structure A is important
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People who smoke may develop a disease called bronchitis.

The table below shows the &ct ofthe number of cigarettes smoked per day d the Mimber
of cases of bronchitis.

number of cigarettes smoked per day number of cases per 100000 people
| 1-5 5
6-10 1
11-15 17
16-20 31
21-25 32

/ hi'ehl i sin ~ ’r ﬂf g{ éfp
c) Plot the data given above as a bar g =_ph on the graph paper below Lab the axes.
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(e) Name two other diseases of the respiratory system caused by smoklng
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5 In 1772, Josc.a&h Priestly carried out experiments with mice and 'wants ‘Ln bell jars.
K A ) e

The bell jars were airtight, so that gases could not move in or out.

The mice were provided with food and water.

bell jar
(airtight)
/N
mouse A N\ mouse B
light —— - light
source = /;/ ( source
LS 7
plant
The mice were respiring
(a) Complete the following equation for respiration -,-_—_——-_Q,
oxygen + e lm’“yl ....... - carbon dioxide + .../ C"Jre’ﬂ + energy release (2)
(b) Suggest why use A is more likely to survwe than mouse B. N
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The rate of respiration can be measuredﬁe/ measuring the volume of carbon dioxide releasad
g .qm: 1 s

“‘ W' per minute. o

The following data were collected to investigate the effect of temperature on the rate of

respiratilon.
temperature, in °C rate of respiration, in cm3/min
20 1.0
25 1.5
30 3.0
35 4.0
40 3.2
(d) (i) Use the table above to complete the horizontal axis of the graph below. (1)
(i) Add an appropriate scale to the vertical axis of the graph below. v (1)
(iii) PIotM of the rate of respiration against temperature. (2)
(iv) Draw a curve of best fit through the points. (1)
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(f) Suggest why temperatgﬁ?s above 40 °C were not used.
........................................ CGKLJM;JMWMAB( (1)
\ K lle 4
6. Coral reefs are extremely important habitats for tens of thousands of species of
organisms.
(a) Define the term habitat. N |
......................................... P/MMI&MMMJM{‘“"” (™
The diagram below is an example of part of a food web for a coral reef.
grey reef shark
sea anemone coral trout
A
Z \ / \ \
shapping shrimp damsel fish parrot fish turtle
‘\\,\ A \\
zooplankton \
‘K\
phytoplankton seagrass

Phytoplankton and seagrass are producers.

From the food web opposite name an organ/'sm which ) &{ T
(i) is a herbivore ........ J"“‘LOI' ..... w.ff‘.f?.p;} f A A 50 o
- / /, 2 : i
(ii)is both a secondary and tertiary consumer jf&\&ﬂeﬂof%é(;{(P«]f&}[ﬂauﬂk
/

(i)  has no predators ......... 56(/\ ..... “"enimf;d)f(?{%rf»y}‘“/k‘ ................ (3)
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Corals are animals which build coral reefs.

Thed‘are ve&ry sensitive to pollution. ‘* "
Coral is normally brightly coloured.

When a coral dies it turns white.

Recent research has found that some of the chemicals found in suntan cream may dissolve in
seawater and become poisonous to coral.

Scientists need to investigate how changing the concentration of these chemicals will affect the
number of corals dying.

Below is a picture of a glass tank with some coral in it.

You are provided with 5 of these tanks, suntan cream, seawater and living coral.
You may use other pieces of apparatus.

(c) Describe how you could investigate the effect of changing the concentration of
suntan cream on the number of corals dying.

You should include details of how your investigation will be valid and reliable.

--------------------------------------------------
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S Offspring produced by sexual reproductioﬂfary fiom each other. “‘
Some of this variation is continuous and some is discontinuous.
(a) (i) In sexual reproduction in humans, two sex cells fuse together to form a single cell.
o of e 8 Gl e P o
name of female sex Cell: ......coeeveeeeeeeeeeeeeeeeeeeennn ﬁ‘)'} ..... A ot S (1)
(i) Explain the difference between discontinuous and continuous variation, giving an example of
sden DL',J taDAdon): /”1 ¢l a’¢ Z or More Gjrb%‘/ “/"h}
2N LS00 oD o i SN Y Wl = S
BT N Y MV OV TV Y 2o, B
LS e 3 i i
Below is a table which shows the average birth weight of baby boy.;s in the first weeks after birth.
time after birth, in weeks mass, in kg
0 3.8
S 4.4
10 5.8
15 6.7
20 7.3
25 7.7
30 8.2
35 8.6
40 9.1
On the graph grid, draw a line graph to show how the mass of a baby changes in the first 40
weeks after birth.
(i) label both axes and add suitable scales to them (2)
(ii) plot the data points (3)
(iii) add a line or curve (1)
ft - ! i
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c) Use the results to describe how the mass of a baby boy changes in the 40 weeks
after birth.
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6 Tom wanted to investigate the effects of drinking fizzy cola on his pulse rate.

First, he measured his resting pulse rate every minute for four minutes when sitting down.
Then he drank some cola.

He continued to measure his pulse rate each minute for the next five minutes.

(a) Suggest why Tom began the investigation by first measuring his resting pulse rate.

Ay . Gongun o [ b alety ook

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

Tom'’s four readings for his resting pulse rate, in beats per minute, are listed below.

70 75 65 74

(b) Calculate an average resting pulse rate for Tom.
Make sure you show your working.

coMe e renstessasasasanssnnasnmnssnanns unn 7 SO SN, SRS .S FS . beats per minute. (2)

(c) Suggest why To)qp]togk ?;a}/eral readings to estab(llsh his reéstlng puls ‘rate.
......................... org. [elall).... Ihe v e

................................................ eereenneaes (1
—~ N (ak e o AKX (1)
o A <

The table below shows Tom’s pulse rate for the five minutes after he drank the fizzy cola.

time after drinking fizzy cola, pulse rate, in }
in minutes beats per minute |
1 81
2 85
3 88
4 a0
5 91
— = !



(d) (i) Complete the scales on the horizontal and vertical axes. (2)

(i) Plot the results o*he a®es and join the points with a smooth curve'.“‘ i (3)
Y T
_ - ; W R O Ragnas -
ﬂo T 0 O O O O _'”7"'_;;.—-#
3 e e e e e T T L
¥ I 8 =
5 0 0 ) AT T '
pulse rate ypd LU AT LT |
N beats per T e T T
minute gy p—rf L e
§1 AT AT Tt i) -
SREISICaT e
8o§ 22, 2 SEEsNsRusaEmnnazE

0 1 (= 3 «f S
time after drinking fizzy cola,
In minutes

(iii) Describe the effect of fizzy cola on Tom'’s pulse rate. /1
.................... f“.!r.’l..:....(f:‘:lp.»...if\..c.fi.f.hf.f’.'....af:.. ‘N’k(“H‘{
..................... ﬂqwmu?emﬁw*';pﬂ—ﬁumw
................................. Nt ob o T (2)

(iv) Tom’s teacher suggested he also measured his pulse rate after he drank fizzy water.
Explain why measuring Tom’s pulse rate before and after he drank fizzy water improved the

investigation. / ‘
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(v) Use the space below to suggest a reliable method for investigating f?m effectiof exercise on your
own pulse rate in school. C/ -
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5 lzzy and Franw wanked to investigate the effect of temperature ﬂ the mate of photosynthesis in

plants.

They used water at four different temperatures and counted the number of bubbles produced by

Elodea pondweed per minute at each temperature.

- gpas collecting
in tube

- boiling tube

- thermometer

T water plant

(a) Write down two factors, other than temperature, which affect the rate of

hotosynthesis in plants.
ctonr o P Carhun Ao d e (Loace~ l«u h—wﬁ}

factorone: ....cccoovvvvrvviin s TRL70N L Y VLA O /‘ .................................. ——
factor tWo: ..oeevieeeeieiieeeeennnns f,,.F s)l,.. R Sou ¢ liad i‘(’f.z\.!’.c.!?:) ..........................
Their results are shown in the table below. J
temperature, in °C number of bubbles produced per minute

10 4

15 12

20 36

25 68

I I

- inverted funnel

(1)

........ (1)



(b) (i) Choose suitable scales and complete the axes of the graph. (2)

‘d‘ - (ii) Draw a line graph of this data on the d‘aph Mper opposite to show how the number of "‘ =
bubbles produced per minute by Elodea changes with temperature. (2)

A
0 1
Yo 11
o]
number of <

bubbles per bttt R R
minute Lo+ T T T O E 1 ~1

iy

o

E 1y w ¥
temperature, in °C

(iii) Draw a line or curve of best fit on your graph above. (1)

(iv) Use your graph to describe the effect of increasing the temperature on the number of bubbles
produced per minute by the Elodea.

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

I\Gﬂ_.’:‘:?%’?‘h/\"'{'-- ‘l‘l Ontf }1'_' [ e ﬂ}! I’\L € w | ;m‘f' [~ i !-t A {_." h--/""(2)
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(V) Use your graph to predict the number of bubbles produced per minute by the Elodea
pondweed at 22 °C.

You must show clearly on your graph how you arrived at your answer.

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

| '1 5
number of bubbles produced per minute at 22 °C "f . 4. (2)

name of gas: .....ccoevevennnnns :-.-.'.‘.\.f.‘}«;f....;.;._x_, ............................... fossesrungiesansnensaenganes e ennens (1)

0 ) N i |{ ey E:L: ...... ER TR "
chemical test: ......cccuvvvveeeeeeeiiiiiannn. LL‘\j'ﬂ‘:’\M“}) 5}’"‘” ......... (1)
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5 The African Elephant (LoWontaqefr/cana) is the largest living land animal. Edphamts have been
hunted by humans for their i |vory tusks. |

Below is a table showing an estimate of the size of the population of elephants in Kenya since
1970.

The Convention on International Trade in Endangered Species (CITES) banned the trade of ivory
in 1990.

year population of elephants in Kenya, in thousands
1970 167
1990 16
1995 26
2010 32

(a) Write down the name of the verteb(ate group to which the African Elephant belongs.
................................... e SO (1)

(b) Give two characteristics of the vertebrate group to which African Elephants belong.

(0)1: [>°A. tw'fw ...... ) )

— T
Sackle Thur iy Ao, WL - J{ ................. (1)
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(c) Follow the instructions below to plot a line graph of the data in the table.

* Inst#sction 1: Complete the horizontal axis withdlineém"scale to show the year. (1) *
Instruction 2: Add a linear scale to the vertical axis to show the African Elephant population;
try to make sure that you use as much of the graph paper as possible. 1)
Instruction 3: Using the data in the table opposite, plot the four points on the graph to show
how the African Elephant population has changed over time. (2)
Instruction 4: Join the points using a curve of best fit. (1)

A

African Elephant
population,
in thousands

T T i

1970 1980 194 0 9060 2014
year
(d) Describe and ;explan’l the shap of the graph w| :ch you h?ve dra%fvnr above.
T > 4 ..e.!."...‘.‘...f}..t ......... 7 ....... 1 o SR o (Y 1 ......................................................
e TR s.:::f.'.“:...1...1,..‘.1.\ ............. o0 7 SO | ‘e:;.\.’.&.....‘g.l..)..‘: ..................................
............... a.w\ﬂw,),w(;““”;l“’-vl,*,: (2)



6. All plants need to carry out the process of photosynthesis to survive.

The more photosynthesis a plant cawas out, the healthier and faster it will grow. “‘ "
| .4”: 1 . 98
(a) (i) Write down the name of the nutrieznt which plants make when they carry out photosynthesis.
....................................................... {bﬂk&KE;m“m"m“m“m"m"m"m”m“m"m"”m)
i) Write down the name of the by-product of photosynthesis.
e o name orthe e ey Ofq§—~ (M)
(iii) Sunlight is needed for photosynthesis.
Write down the names of TWO c‘(hemicals which are required for photosynthesis.
U ssunaausies L""”’W‘*'JL Ll e PO v N (1)
l
. T (1)

Like all living organisms, plants need to carry out the process of respiration in all of their cells.
At night plants use up their stored starch in respiration.

(b) (i) Write down the name of the chemical used to test for the presence of starch in a leaf.

............................. 000{”‘6}0(“%" (1)

(i) Describe the steps you would need to carry out in a school laboratory to test a leaf for the
presence of starch.

Remember tg include any safety pre _auﬁiqr_]s which you would take.
{ gty

_ o 'lﬂLL o L~ TR VI P Sl S
g Pl R R T

.......................................................................................................................
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6.In April 2010, a massive oil spill began in an area of sea called the Gulf of Mexico. An oil spill of
this size takes years to clean up. . \—
hfs i

To begin with, the oil floats on top of the water. o
(a) Suggest why the floating oil will reduce the rate of photosynthesis in marine plants and
phytoplankton. A - B '
(~ 5 i ™
........................................ L\>ISL (1)

(b) Marine plants and phytoplankton are the producers in sea food chains. Suggest what effect
an oil spill would have on the numbers of primarxcogsumers in the area.

Give a reason for your answer,

effect: ?\EM@U%APU“*"/ ....................................

reason: .........k e b e dd L PlOmann. . (ealuman /. F"??'“D'U'L'\f'%'/'jﬂ'd’ ------ (2)
[T " o STave ! Nt (=C50



(c) Look at the picture below.

It shows a s b|rd W|th oil from an oil spill covering its feathers.
5 W .

Suggest two effects this could have on the bird and why it is likely to result in the

bird dying if it is not helped. . B

effect on bird 1: u*“"f{“] .......................................................
reason it might cause the bird to die: L.“M[i,fj“f,{”fej(“,f ..... f.’..‘..‘."fi’.""’/
effect on bird 2: ....... L"”{“[#\Mmfﬁtj;"u ..... Py e )L;,L\) .........
reason it might cause the bird to die: ..... ‘.’...p.f. VrLil ........ ks M{/le N(fJCSC% (4)

(d) Oil is difficult to clean up.
Recently, scientists have discovered naturally occurring bacteria which can digest oil.
These bacteria could be used to help remove the oil from oil spills.
Underline the word or phrase which best completes the following sentence.

Bacteria are [ e moamd B ’C"\)"LM -

animals fungi plants single-celled organisms (1)

(d) Scientists need to find the best conditions in which to grow the bacteria. TFmey already know
that the concentration of nitrates available to them affects how fast they grow.

Suggest one _other factor which might::.,laffect how fast the bacteria can grow and reproduce.
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It is possible to grow these bacteria in a glass petri dish on a special substance called agar gel.
As the bacteria grow, they cover the surface of the gel£nd make it look dark and cloudy.
Th®Marget*the cloudy areas on the agar, the more ba®eria tfere are.

The picture above show a petri dish with dark areas of growth of bacteria on agar gel after 48
hours.

(f) Using the space below, suggest how you could find out the best concentration of nitrates for
bacterial growth. (It is possible to buy agar gel containing different concentrations of nitrates
for the bacteria to grow on.) Describe clearly how you would make your investigation a fair
test. You may use diagrams to help you with your answer.
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