SCIENTIFIC INVESTIGATION SKILLS
THE SKILLS REQUIRED IN LIFE SCIENCES FOR THE NSC EXAMS ARE INDICATED IN RED.
INTERPRETING GRAPHS AND DATA
NOVEMBER 2016
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 IDENTIFY VARIABLES
· INDEPENDENT VARIABLE
· DEPENDENT VARIABLE
· CONTROLLED VARIABLES
Example, an investigation was conducted to determine the effect of brightness of light on the diameter of the pupil of the eye.

BE ABLE TO WRITE…
· HYPOTHESIS
· INVESTIGATIVE QUESTION
· CONCLUSION
· PLANNING
· PRECAUTIONS
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SIMPLE CALCULATIONS
· AVERAGE
· DIFFERENCE
·  %
· % INCREASE
· HOW MANY TIMES BIGGER

Example, the growth rate of a certain plant per day.
	Day
	1
	2
	3
	4
	5

	Growth in cm/day
	0,5
	1,2
	2,5
	0,75
	0,75
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DRAW DIAGRAMS
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RELIABILITY AND VALIDITY
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NOVEMBER 2018
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DRAW GRAPHS
· PIE CHART
· LINE GRAPH
· HISTOGRAM
· BAR GRAPHS
NOVEMBER 2016 (P2)
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Read the extract below, which provides information on gasohol.

Petrol is a fuel produced from crude oil. When petrol is burnt in engines it
releases pollutants and greenhouse gases into the atmosphere. Since the
early 1970s there has been a shortage of crude oil causing an ‘oil crisis'.

Petrol releases 34,8 megajoules of energy per litre.

Gasohol is a mixture of 10% ethanol and 90% petrol. It can be used in most
car engines without making any changes to the engine. It releases
23,5 megajoules of energy per litre. Gasohol is used in several countries.
The use of gasohol can reduce carbon monoxide emissions by 20% to 30%.
It can also decrease greenhouse gas emissions by an estimated 2%
compared to using regular petrol. Ethanol evaporates easily and can increase
certain atmospheric pollutants in warmer weather.

The ethanol in gasohol is often obtained by fermenting sugar cane or maize.
Ethanol made from maize is expensive and energy-intensive to produce. It is
also important that the percentage ethanol should be correct, because if it is
too high, it can damage rubber seals and paint on vehicles.

[Adapted from www.wikipedia.org and www_encyclopedia.com]
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3.4.1

342

343

344

345

State TWO advantages of using gasohol rather than petrol.

Calculate the difference in the energy (in megajoules) released by
petrol compared to that of gasohol. Show ALL working.

Explain why the use of gasohol is regarded as a solution to the "oil
crisis'.

Explain why it is better to use gasohol in countries with colder
climates.

Suggest ONE reason why food products such as sugar cane and
maize should NOT be used to produce fuel.

Describe how thermal poliution can impact on the quality of water and
biodiversity.

TOTAL SECTION B:

2)

2)

2)

3)

1)
(10)

4)
[40]

80
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21 The graph below indicates the amount of water in the dams in each province
shown as a percentage of the capacity of the dams. The information shows
the amount of water in 2016 and at the end of February 2017.

Comparison of the amount of water in the dams in each
province in South Africa in 2016 and in February 2017

2016
OFeb-17

Amount of water in dams (%)

Eastern Cape
Free State
Gauteng
waZulu-Natal
Limpopo
Mpumalanga
Northern Cape
North West
Western Cape

Ki

Different provinces of South Africa
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Which province had the most water in their dams in
February 2017?

‘Which province had the greatest decrease in the amount of water
from 2016 to February 2017?

The amount of water in the dams of North West increased
by 33.4% from 2016 to February 2017. Calculate the percentage
increase this represents in comparison to the amount of water
in2016.

‘Which TWO provinces had the lowest amount of water in their
dams in February 20177

Explain TWO possible strategies, other than water restrictions, that
the provincial governments of the provinces named in
QUESTION 2.1.4 could implement to reduce the water shortages.

Explain TWO ways in which the building of dams could have a
negative effect on the environment.

1)

3)

2)

)

4)
(15)
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3.1 The diagram below represents a germinating seed. Assume that the radicle
and plumule were exposed to uniform light from all directions.

Radicle (young root) Plumule (young stem)

Leaves

Germinating seed

3.1.1 Define tropism. )

312 Draw a labelled diagram to show the position of the radicle and
plumule in the seedling one week later. (4)

(6)
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312

Plumule

Germinating
seed

Radicle
Seedling after 1 week

Checklist for marking the diagram:

Caption Q)
Correct drawing:

Radicle growing downwards 1)
Plumule growing upwards 1)
ONE correct label: Plumule/radicle/germinating seed (1)

Total

@)
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An investigation was conducted to determine the effect of different amounts of
thyroxin on metabolic rate.

The procedure was as follows:

Nine healthy adult male rats were used.

They were divided into three groups of three rats each: A, B and C.

All three groups were kept in the same environment in three separate
cages.

Each group received the same amount of water.

Each group was given a different diet.

Their initial mass was taken.

Three weeks later the mass was taken again.

Their oxygen consumption was also measured.

DIET X:  Food containing all the essential nutrients
DIETY: Food containing all the essential nutrients and an extract of

thyroxin

DIET Z: Food containing all the essential nutrients and a chemical that

inhibits the effect of thyroxin

The table below shows the results of the investigation.
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GROUP | DIET | AVERAGE MASS OF RATS (g) AVERAGE
OXYGEN
INMTIAL | AFTER THREE | CONSUMPTION
WEEKS (me/kg/min)
A X 319 321 4.0
B B 320 309 10,0
3 7 318 340 27

NOTE: Group A was given DIET X

331

332

333

334

335

336

Name the group(s) (A, B or C) in which the average mass of the
rats increased.

For this investigation state the
(@) Independent variable
(b) Dependent variable and how it was measured

Amange the diets (X, Y and Z) in order of increasing amounts of
thyroxin that would be found in the rats after they were given these
diets.

Which group (B or C) was given diet Y?

Refer to changes in mass and oxygen consumption of the rats in
the table above. Explain your answer to QUESTION 3.3.4.

State THREE ways in which the validity of this investigation could
be increased

@

[0
@

@

[0

®)

@
(18)
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The graphs below represent the resuits of an investigation to
determine if there is a possible relationship between temperature.
and the dissolved oxygen content of water and fish size.

Dissolved O, in water

Average size of a
fish species

-

‘Water temperature Dissolved O in water

Which ONE of the following i a possible interpretation based on
information from both graphs?

A

B
c
D

There will be no relationship between water temperature and
fish size.

As the temperature of the water increases, the amount of
dissolved oxygen willincrease.

The average size of the fish will decrease as the temperature.
of the water increases.

The amount of dissolved oxygen in the water will not influence.
fish size.
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Some women take longer to fall pregnant compared to others. A woman with
a normal, fertile male partner, who takes longer than 12 months to fall
pregnant, is said to be subfertile.

An investigation was conducted to determine the effect of BMI (body mass
index) and smoking on subfertility.

Body mass (kg)

(Height in metres)’

BMI is calculated as folloy

A total of 2 587 women between the ages of 20 and 30 participated in the
investigation. All of the women were at least 20 weeks pregnant, had planned
to fall pregnant and conceived naturally.

The following information was obtained from each woman:
« Height and mass

« Time taken to fall pregnant (in months)

*  Smoking habits

Of the total number of women who participated, 1 510 were subfertile.
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232

The percentage of non-smoking and smoking women
who are subfertile in each BMI category

mNon-smoking

oOSmoking

20-249  25-29.9
BMI categories (kg/m?)

Give ONE reason why the women were asked for their height and
mass. 1)

Determine how many of the participants were subfertile smokers
with a BMI 230. Show ALL calculations. (3)
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Suggest why only women with planned pregnancies were included
in the investigation.

State ONE factor that was kept constant in this investigation.
Based on the information in the graph on page 12, what advice

should be given to women who want to increase their chances of
falling pregnant?

2)
1)

2)
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The table

below shows a comparison of the composition of the amniotic egg

in three different bird species.

COMPOSITION BIRD SPECIES

Yolk (%)

17 36 22

Water content in yolk (%) 77 57 61

Energ

2241

222

223

224

kcallg 1,04 144 114
Define ovovivipary.

Which ONE of the bird species (1, 2 or 3) most probably shows a
precocial development reproductive strategy?

Explain your answer to QUESTION 2.2.2.

Which ONE of the bird species (1, 2 or 3) will possibly produce
offspring requiring the highest degree of parental care?

)

1)
)

(1)
(6)
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2.3

The table below indicates the percentage of visually impaired people in the
world suffering from different visual defects.

234

2.35

VISUAL DEFECT PEOPLE
(%)

Blindness
Long-sightedness
Short-sightedness
Other

‘Which visual defect in the table is the most common among the
world population?

In some cases where people are blind, the condition is caused by
cataracts.

(a) Explain why people with cataracts may become blind.
(b) State ONE way in which cataracts can be treated.

Explain why long-sighted people need to wear glasses with
biconvex lenses as a corrective measure.

Name a visual defect that is characterised by an uneven cornea
or lens.

Draw a pie chart to represent the data in the table.

1)

)
1)

“)

1)
(8)
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Comparison of the percentage of the brown
and black lizards in the initial and 30th
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‘The graph below shows the percentages of populations affected by
food insecurity in some developing regions in the world.

Percentages of populations
affected by food insecurity
cnwdaB8R8KSE

Percentages of populations affected by food insecurity in
‘Some developing regions in the world

o100

—I W2000s.

Sub-Saharan  EastandNorth  SouthAsia  Latin America
Affica Atrica

Developing regions in the world

TAGapted from wiwwTa ora]

‘Which ONE of the above regions does NOT show improvement in its
food security for the period shown?

Latin Ameri
‘Sub-Saharan Africa
East and North Africa
South Asia

com»
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QUESTIONS 1.1.8 AND 1.1.9 REFER TO THE INVESTIGATION BELOW.

A scientist did an investigation on a healthy individual to determine the effect
of drinking water on urine production.

The participant was requested not to eat or drink for four hours before the
investigation began. The investigation was conducted over a period of
three days.

The procedure was as follows:

On day 1 the participant was given 600 m( of water to drink.

On day 2 the participant was given 800 m( of water to drink.

On day 3 the participant was given 1 000 m{ of water to drink.

For each day the amount of urine produced by the participant was
measured and recorded over the next four hours, and an average was
calculated.
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‘Which ONE of the following CORRECTLY indicates the dependent
and the independent variables?

[ | INDEPENDENT VARIABLE | DEPENDENT VARIABLE

The amount of urine produced | Time in hours

The amount of water drunk The amount of urine produced

The amount of urine produced | The amount of water drunk

The people participating Time in hours

The list below contains some steps taken before and during the
investigation.

()  Permission was obtained to participate in the investigation.
(i) The measuring tool to be used was decided upon.

(i) Water was given to the participant to drink.

(iv) The amount of urine produced was measured.

‘Which of the steps above cah be considered as part of the planning
steps before conducting the investigation?

A
B i
C (i), (iii) and (iv) only
D (iii) only

i), (i), (iii) and (iv)
)

i) and (ii) only
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An investigation was carried out to determine the effect of caffeine on body
temperature and pulse rate. A group of 200 men participated in the
investigation.

The procedure was as follows:

e At the start of the investigation each man's body temperature was
measured, and the average of all the participants was calculated.

e Also, at the start of the investigation each man's pulse rate was
measured, and the average of all the participants was calculated.

e The men each drank 100 m{ of an energy drink containing the same
amount of caffeine.

e Their body temperature was then measured every 15 minutes for a
period of 1 hour, and an average of all the participants was calculated.

«  Also, their pulse rate was then measured every 15 minutes for a period of
1 hour, and the average of all the participants was calculated.

« All the participants were seated during the period of investigation.

The table below shows the results of the investigation.
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TIME AVERAGE AVERAGE
(minutes) TEMPERATURE PULSE RATE
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[Adapted from www.meliordiscovery.com
nd http://homeostasiseleishabiology.weebly.com|

Describe the effect that caffeine had on body temperature and
pulse rate after 15 minutes.

How long after drinking the energy drink did the caffeine have its
maximum effect?

Caffeine causes vasoconstriction and an increase in metabolism.

Explain how these effects contribute to the temperature change
that occurred.

State TWO factors that were kept constant during this
investigation.

(2)
9)




