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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1. Answer ALL the questions.

2. Write ALL the answers in your ANSWER BOOK.

3. Start the answers to each question at the top of a NEW page.

4. Number the answers correctly according to the numbering system used in this

guestion paper.

5. Present your answers according to the instructions of each question.

6. Do ALL drawings in pencil and label them in blue or black ink.

7. Draw diagrams, tables or flow charts only when asked to do so.

8. The diagrams in this question paper are NOT necessarily drawn to scale.

9. Do NOT use graph paper.

10. You may use a non-programmable calculator, protractor and a compass

where necessary.

11. Write neatly and legibly.
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SECTION A
QUESTION 1
1.1 Various options are provided as possible answers to the following questions.
Choose the correct answer and write only the letter (A-D) next to the question
numbers (1.1.1 to 1.1.10) in the ANSWER BOOK, e.g. 1.1.11 D.
1.1.1 Which of the following cells make up a xylem tissue?
A Xylem vessel and tracheids
B Sieve tubes and companion cells
C Tracheids and sieve tubes
D Companion cells and xylem vessels
1.1.2 Which of the following is the site of protein synthesis?
A Golgi body
B Cell wall
C Ribosomes

D Plasma membrane

1.1.3 The similarity between sclerenchyma and collenchyma tissue is that they
are both ...

A packaging tissue.
B contain flexible fibres.
C provide support to the plant.

D manufacture food.

1.1.4 A motor neuron carries a nerve impulse to ...

A areceptor.

B an effector.
C the brain.

D the cell body.

Copyright reserved Please turn over



Life Bteweeonded from Stanmorephysics.com NW/November 2024
Grade 10

1.1.5 Which bone does not belong to the upper limb?
A Carpals
B Metacarpals
C Ulna

D Fibula

1.1.6 Kwashiorkor is a deficiency disease of ...
A proteins.
B vitamin A.
C vitamin B.
D fats/lipids.
1.1.7 Which organelle contains the genetic information of an organism?
A Chloroplast
B Mitochondrion
C Nucleus

D Centrosome

1.1.8 Cellsin a leaf that do not contain chloroplast.
A Guard cells
B Sclerenchyma cells
C Palisade cells
D Parenchyma cells

1.1.9 The tissue that allows sunlight to pass through into a leaf.

A Palisade mesophyll
B Epidermis

C Collenchyma

D Epithelium
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1.1.10 An organelle that generates spindle fibres in an animal cell during mitosis.

A

B

C

D

Cytoplasm
Chromosome

Centromere

Centriole

(10 x 2)

1.2 Give the correct biological term for each of the following descriptions.
Write only the term next to the question number (1.2.1 to 1.2.5) in the
ANSWER BOOK.

1.2.1 The tissue which lines all blood vessels
1.2.2 The tissue which continually form new cells in plants
1.2.3 The element needed to form haemoglobin
1.2.4 The structure that joins two chromosomes together during cell division
1.2.5 The tissue that transport food from leaves to all parts of the plant
5x1)
1.3 Indicate whether each of the descriptions in COLUMN | apply to A ONLY,

B ONLY, BOTH A AND B or NONE of the items in COLUMN Il. Write A only,
B only, both A and B, or none, next to the question number (1.3.1 to 1.3.3)
in the ANSWER BOOK.

water in a plant due to
transpiration

COLUMN | COLUMN I
1.3.1 A differentially permeable A: Cell membrane
membrane B: Cell wall
1.3.2 Gives colour to the flower A: Leucoplast
B: Chromoplast
1.3.3 Upward movement of A: Force of cohesion

B: Transpiration pull
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1.4 The diagram below shows a scientific instrument.

NW/November 2024

e —
A

1.4.1 Name the above instrument.

1.4.2 Identify parts:
@ A
(b) B

(c) D

1.4.3 Give the function of the part labelled C.

1.4.4 What is meant by magnification of a microscope?

1.4.5 Calculate the actual size of a cell in micrometres use the information and

formula below:

Width of a cell =50 mm
True length of scale line = 0,9 pm
Measured scale line = 8

Actual size = measured size x true length of scale line
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1.5 Study the diagram of a cell shown below

A
)\\
— 7o 1
E \\\‘g Q c
//,
D
1.5.1 Write down the LETTER only of the:

(a) Vacuole 1)
(b) Endoplasmic reticulum (1)
(¢) Nucleus (1)

1.5.2 Write down the LETTER of the organelle responsible for the following function:

(@) Support and protects the living contents of the cell and gives rigidity to the (2)
cell

(b) The site of all metabolic processes. (1)

(c) Provides the energy to the cell through cellular respiration. (1)

1.5.3 Provide ONE observable reason as to why this cell cannot be from the root of a

plant. Q)

1.5.4 Explain ONE observation that you would make if this cell was placed in a
concentrated sugar solution. (3)
(10)

TOTAL SECTION A: 50
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2.1 In the diagram below the letters A, B and C represents THREE groups of organic
compounds that you have studied.

211

2.1.2

2.13

214

Number 1 represents characteristics common to A and B only.
Number 2 represents characteristics common to B and C only.
B and C make up a cell membrane.
C is made up of amino acids.

)

Define an organic compound?

Name the organic compound:

(@ A
(b) B
(c C

Name the monomers of:
(@) Carbohydrates

(b) Lipids

Which organic compound (A, B or C) is stored as glycogen in the liver of

humans?
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2.2 The diagram below shows a phase of mitosis.

221

2.2.2

2.2.3

224

2.2.5
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Identify the phase of mitosis represented in the above diagram.

(@) Nucleolus
(b) Nucleoplasm

Identify part:
(@ D
(b) C

Write down the LETTER only, of the part that represent the:

Explain the importance of interphase that occurs before mitosis.

How many chromosomes would you expect in each of the daughter cells

after mitosis?
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2.3 Read the extract below about the treatment of cancer.

Chemotherapy either destroys the cancer cells directly or by destroying their
DNA.

Radiotherapy involves the use of radiation to destroy cancer cells.

In an alternative method, traditional healers use the plant Sutherlandia
frutescenes. Recently scientistis carried out tests using an extract from
Sutherlandia frutescences on 10 vervet monkeys to treat cancer and found that it
had no side effects.

2.3.1 According to the extract, name ONE method used in hospitals to treat
cancer.

2.3.2 Identify the genus name of the plant used by traditional healers.
2.3.3 Explain how ‘destroying the DNA’ can help fight cancer.

2.3.4 State TWO ways in which the scientist can improve the reliability of the
results obtained in the test with vervet monkeys.

2.4 The diagram below represents an animal tissue.

2.4.1 Provide the caption for the above diagram.

2.4.2 From the diagram above identify a structure with the following function:
(@) Provides nutrients and energy to the impulse
(b) Receives and transmits impulses to the cell body

2.4.3 Describe the functional difference between the motor neuron and the

SEeNsory neuron.
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2.5 An investigation was carried out to determine the effect of high temperature on a
washing powder containing fat digesting enzymes.

The procedure was as follows:

Two same school white shirts were used.

White shirts X and Y had same fat stain.

White shirt X was washed with detergent containing fat-digesting enzymes
for 3 minutes at 37°C.

White shirt Y was washed with detergent containing fat-digesting enzyme
for 3 minutes in boiling water.

The investigation was repeated five times.

The results of the investigation are shown below.

251

252

2.5.3

254

State TWO planning steps that were taken for this investigation.
State TWO factors that were kept constant during this investigation.
Why was the white shirt X included in this investigation?

State a conclusion for this investigation.
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2.6 The diagram below shows different types of plant tissues.

A B C

2.6.1 Identify tissues B and C. (2)
2.6.2 Explain TWO structural adaptations of tissue A for its functions. (4)
2.6.3 Tissue A also lines the root where it plays a role in increasing the surface

area for absorption of water.

Draw a labelled diagram of a root hair. (3)
2.6.4 Explain TWO ways in which the roothair is adapted for its function. (4)
2.6.5 Explain why a high temperature in the soil will increase the absorption of

water by the root hair. (2)

(15)

TOTAL QUESTION 2:  [50]
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3.1 The diagram below represents the side and ventral views of a human skull.

3.1.1

3.1.2

3.1.3

3.14

3.1.5

3.1.6

To which of the two main parts of the skeleton do these structures belong?
Identify the opening marked X.

With which vertebra does this part of the skeleton articulate?

Write down the dental formula of a human.

How many teeth does an adult human have in the upper jaw?

What is determined by an animal’s dental formula?

3.2  The diagram below shows different joints.

3.21

3.2.2
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Identify the type of joint A, B and C according to the movement they permit.

State THREE functions of the skeleton other than giving protection.
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3.3 Osteoporosis is a disorder whereby bones develop small pores and can easily break.

An investigation was conducted to determine the frequency of Osteoporosis amongst
different age groups of men and women.

The investigators carried out a survey amongst 500 men and 500 women of different
age groups in a certain country.

The results of the survey are shown in the table below.

AGE GROUP FREQUENCY OF OSTEOPOROSIS (%)

(years) Men Women
20-35 0 2
36-50 2 5
51-65 8 25
65-80 26 35

3.3.1 Identify the:

(@) Dependent variable (2)
(b) The age group with the lowest frequency of Osteoporosis (1)
3.3.2  Which gender shows the higher frequency of Osteoporosis? (1)

3.3.3 Draw a bar graph to show the results of the survey.
(6)
9)
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3.4 The graph below illustrates the rate of transpiration in a plant under conditions
of light and darkness.

£t

8

a

211

g 4

@ 2 3

k >

Day Night Day Night

06:00 18:00 06:00 18:00

3.4.1

3.4.2

3.4.3

3.44
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Give the numbers which will indicate:

(@) Open stomata

(b) Closed stomata

Mention any ONE environmental condition in the guard cells responsible

for the changes at 2.

Explain TWO structural adaptations of leaves to limit transpiration.

Tabulate TWO structural differences between a dicotyledonous root and

a dicotyledonous stem.
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3.5 The diagram below shows different parts of a plant.

= S E 0 S
ﬁ%:%//tlssueA
W e

root .

3.5.1 Explain ONE visible structural adaptation that assist the plant to prevent
water loss. (3)

3.5.2 Name the tissue that transports water from the root to reach the leaf. (1)

3.5.3 Explain TWO ways how the tissue mentioned in QUESTION 3.6.2 is
structurally adapted to perform its function efficiently. (4)

3.5.4 Name the process for which tissue A is responsible. (2)

3.5.5 Name the process which causes water to move from one parenchyma

cell to another, as it passes through the cortex of the root. (1)
(10)
3.6 Explain any TWO precautions you would take when measuring the rate of
transpiration using a potometer. (4)
4)
TOTAL QUESTION 3: [50]
TOTAL SECTION B: 100
GRAND TOTAL: 150
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PRINCIPLES RELATED TO MARKING LIFE SCIENCES

1.

If more information than marks allocated is given
Stop marking when maximum marks is reached and put a wavy line and ‘max’ in
the right-hand margin.

If, for example, three reasons are required and five are given
Mark the first three irrespective of whether all or some are correct/ incorrect.

If whole process is given when only part of it is required
Read all and credit relevant part.

If comparisons are asked for and descriptions are given
Accept if differences / similarities are clear.

If tabulation is required but paragraphs are given
Candidates will lose marks for not tabulating.

If diagrams are given with annotations when descriptions are required
Candidates will lose marks.

If flow charts are given instead of descriptions
Candidates will lose marks.

If sequence is muddled and links do not make sense
Where sequence and links are correct, credit. Where sequence and links are
incorrect, do not credit. If sequence and links become correct again, resume credit.

Non-recognised abbreviations
Accept if first defined in answer. If not defined, do not credit the unrecognized
abbreviation but credit the rest of answer if correct.

10.Wrong numbering

If answer fits into the correct sequence of questions but the wrong number is given,
it is acceptable.

11.1f language used changes the intended meaning

Do not accept.

12.Spelling errors

If recognizable, accept the answer, provided it does not mean something else in
Life Sciences or if it is out of context.

13.1f common names are given in terminology

Accept, provided it was accepted at the national memo discussion meeting.

14.1f only letter is asked for and only name is given ( and vice versa)

Do not credit.
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15.1f units are not given in measurements
Candidates will lose marks. Marking guideline will allocate marks for units
separately.

16.Be sensitive to the sense of an answer, which may be stated in a different
way.

17.Caption
All illustrations (diagrams, graphs, tables, etc.) must have caption.

18.Code- switching of official languages (terms and concepts)
A single word or two that appears in any official language other than the learners
assessment language used to the greatest extent in his/ her answer should be
credited, if it is correct. A marker that is proficient in the relevant official language
should be consulted. This is applicable to all official languages.

19.Changes to the memorandum
No changes must be made to the memoranda. The provincial internal moderator
must be consulted, who in turn will consult with the national internal moderator
(and the Umalusi moderators where necessary).
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SECTION A
QUESTION 1
1.11 AvY
112 Cvv
1.13 Cvv
114 BvY
1.15 DvVv
116 AvY
117 Cvv
118 BvY
119 BvY
1.1.10 DvVv
(10 x2) (20)
1.2.1 Endotheliumv (1)
1.2.2  Meristematicv’/ cambium (1)
1.2.3  Ironv 1)
1.2.4 Centromerev’ (1)
1.2.5 Phloemv 1)
(6x1) (5)
1.3.1 Aonlyvv
1.3.2 Bonlyvv
1.3.3 BothAandBvY
(3x2) (6)

1.4.1  (Light) Microscopev’ 1)
1.42 (a) Eyepiecevlens ()

(b) Coarse adjustment knobv 1)

(c) Stagev’ ()
1.4.3 Objective lens magnify objects enough to be seen in great detailv’ (1)
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144

145

151

152

153
154

(@)
(b)
(€)
(@)
(b)
(e)

The process of enlarging the apparent size of an object and not its physical

sizev’
50 mm x 0,9 um + 8v
=5,6v
=0,0056v
Dv
Bv
AV
GV
Fv

Ev

It contains chloroplastv’

NW/November 2024

-The cell membrane will pull away from the cell wallv'/ the cell will plasmolyse

-since water will leave the cellv'by osmosis/exosmosis
-and move into the concentrated sugar solutionv'/ because of concentration gradient.
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SECTION B

QUESTION 2

2.1.1 Organic compound is a compound which has carbonv'with hydrogen and oxygenv’
or

An organic compound is a compound which contain carbon v'and bond to other
elements like hydrogen, oxygen and nitrogenv’ 2)
2.1.2 A Carbohydratesv’ ()
B Lipidv/Fats (1)
C  Proteinv (1)
2.1.3 (a) Monosaccharidesv’/Saccharides (1)
(b) Fatty acid and glycerolv’ (2)
214 AV (1)
(8)
2.2.1 Prophasev (1)
222 (@ AV (1)
(b) EV 1)
2.23 (a) Chromatidv (1)
(b) Cytoplasmv'/ Cytosol @
2.2.4 -DNA replication occurv’ (2)
-To double the genetic materialv’
-So that each cell after mitosis has identical genetic materialv’
(Any two)
225 4v 1)
(8)
2.3.1 Chemotherapyv'/ Radiotherapy Q)
2.3.2 Sutherlandiav’ (1)
2.3.3 There will be no DNA replicationv’and hence no mitosisv’ (2)
2.3.4 -Repeat the investigation more than oncev’ (2)
-Increase the number of the monkeysv'/use more than 10 monkeys
-Increase the sample size/use more than 500 males and 500 females
(Any two) (6)
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241

2.4.2

2.4.3

251

2.5.2

2.5.3

254

2.6.1

2.6.2

Grade 10 — Marking Guidelines

Sensory neuronv’/ Unipolar
(@) Cell bodyv
(b) Dendritesv’/ Motor end plate

Sensory neuron: conduct nerve impulses from the receptors/ sense organs to the
central nervous systemv’

Motor neuron: conduct nerve impulses from the central nervous system to the
effectorsv’/ muscles and glands

- Decide on what timev'to do the investigation

- Decide on placev'where to do the investigation
- decide on the recording toolv'to use

- decide on the type of shirtsv to use

Mark the first two only (Any two)
- Shirt typev

- Type of detergentv’

- Timev

Mark first two only (Any two)

Serve as a controlv'to compare the resultsv’

The high temperature of the boilingv” affects the fat- digesting enzyme activity. v/

B- Parenchymav’
C- Collenchymav’

-The epidermal cells are transparentv’

- to allow sunlight to enter the leaf for photosynthesisv’

-The epidermal cells are closely packedv’

- to protect underlying cellsv’

-The epidermal cells in the leaves are covered by a cuticlev’
- to reduce water lossv’

-The presence of guard cells with stomatav’

- allows for gaseous exchangev’

-The guard cells contain chloroplastsv’

- to allow for photosynthesisv’

Mark the first two only (2x2)
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2.6.3
Structure of the root hair
(3)
RUBRIC TO ASSESS DRAWING
CRITERIA MARK
Caption (C) 1
Correct Drawing (D) 1
Correct Labels (any one) (L) 1
2.6.4 -ltis along tube-like outgrowth from the epidermisv’, to increase the surface 4)
area for absorption of water and nutrientsv’
-It contains mitochondriav" which releases energy for active transportv’
-Large vacuolev” with lower water potential in cell sap than ground waterv’
-Thin cell wall without cuticlev’ to maximise water movement into rootv’
(Any two) (2x2)
2.6.5 Water molecules will have a high amount of kinetic energyv’, allowing them to move
into the root hair more readilyv’ 2)
(15)
TOTAL QUESTION 2: [50]
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QUESTION 3
3.1.1 Axial skeletonv’ Q)
3.1.2 Foramen magnumv’ (1)
3.1.3 Atlasv// first cervical vertebra (D)
3.1.4 2:1:2:3

2:1:2:3v 1)
3.15 16v (2)
3.1.6 The number, typev'and arrangementv of teeth of a specific animal (2)

(7)

3.2.1 A- Pivot jointv’

B- Hingev’

C- Gliding jointv’ (3)
3.2.2 - Support

- Movement

- Hearing

- Storage of minerals (Any three) (3)

(6)

3.3.1 (a) Frequency of Osteoporosisv’ (1)

(b) 20- 35v'years (1)
3.3.2 Womenv (1)

3.3.3
Bar graph showing incidence of osteoporosis
amongst different age groups of men and women

25-35 36-50 51-65 65-80

age group (years)

o= NN W WA
oUOo 0o oo 0o

Frequency of osteoporosis (%)

H men B women
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RUBRIC TO ASSESS GRAPH

CRITERIA MARK
Caption- © 1
Correct graph- (T) 1
Correct label on Y- and X-axes- (L) 1
Correct scale on Y- and X-axes- (S) 1
Plotting- (P) 1: 2 sets plotted correctly
2. ALL sets plotted correctly

341 (@) 1v and4v
(b) 2v and 3v

3.4.2 Temperaturev'/ Light intensity

3.4.3 - The leaves are smallerv'to reduce/decrease the surface area for evaporationv’

- The leaves have thornsv'which have fewer stomatav’

- The stomata occur in the lower epidermis of the leafv'not exposed to direct

sunlightv’

- Sunken stomatav'reduces the diffusion gradient between the outside of the leaf and

air within the leafv’
- Hairs on the leafv'traps the water vapourv’
-Thick cuticlev'lowers the transpirationv’ (Any two)
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3.4.4

351
3.5.2

3.5.3

354

3.5.5

3.6

NW/November 2024

Dicotyledonous root

Dicotyledonous stem

Xylem and phloem occur in a
central stele.

Xylem and phloem occur in
vascular bundles.

Xylem alternates with
phloem/ xylem is arranged in
a cross with phloem between
the arms of the cross.

Xylem and phloem are
arranged along the same
radius/ vascular bundles are
arranged in a circle.

Clearly defined endodermis is
present.

Endodermis is absent or not
clearly visible.

Root hairs present.

Root hairs absent.

Pith absent. Pith present.
Table 1 + any 2x2 (5)
(14)
The cuticlev'is a waxy layerv'that is waterproofv’/ keeps water in and out (3)
Xylemv’ (1)
- Cross walls are perforatedv'to form continuous tubes for movement of water.v’ 4)
- Xylem vessels have no cell contentv’/dead/hollow, to allow the water to flow freelyv’
- Walls are strengthened with ligninv'to prevent the walls of collapsingv’/ withstand
sucking force of transpiration/ to allow water to move freely
- Walls have pitsv'to allow lateral movement of waterv’
- They are long and cylindricalv'to allow continuous movement of waterv’
Mark the first two only (2x2)
Photosynthesisv’ (1)
Osmosisv'/Root pressure/ Transpiration pull/ Transpiration (2)
(10)
- Cut the stem of the plant underwaterv’,to prevent air from entering the xylemv” (4)
- Apply petroleum jellyv'/Vaseline, to make the potometer airtightv’
- Cut the stem at an anglev’, to expose more of the xylem for water absorption v
(Any two) (2x2)
(4)
TOTAL QUESTION 3: [50]
TOTAL SECTION B: 100
GRAND TOTAL: 150
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