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1. Diversity of reproductive strategies

1.4 The diagram below shows a certain species of fish mating.
Male fish
Female fish
1.4.1 Identify the type of fertilization displayed by the fish species. (1)
142 State TWO visible ways in which the chances of fertilisation in these
fish are increased. (2)
143 Name the reproductive strategy used by these fish that involves the
production of eggs. (1)
1.4.4 Give TWO reasons why there is no need for the eggs of these fish
to be covered by a hard or leathery shell. 2)
(6)
1.4 141 Externalv fertilization (1)
1.4.2 - Alarge amount of sperm are releasedv’
- Alarge amount of eggs are releasedv
- The male and female swim close to each otherv'/the sperm is
released close to the eggs (Any 2)  (2)
(Mark first TWO only)
1.4.3 Oviparyv (1)
1.4.4 - No danger of drying outv’
- Water provides supportv’ (2)

(Mark first TWO only)

(6)
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1.5 The list below shows animals with different reproductive strategies.

| snakes; fishes; chickens; chimpanzees; humans; whales; crocodiles

Name the organisms from the list with the following reproductive strategies:

1.5.1 External fertilisation (1)
1.5.2 Internal fertilisation with altricial development (2)
1.5.3 Internal fertilisation with precocial development (1)
1.5.4 Viviparous animals (2)
1.5 1.5.1 Fishes v (1)
1.5.2 Chimpanzees, v Humans, v Crocodiles v
(Mark the first TWO only) (2)
1.5.3 Snakesv, Chickensv
(Mark the first ONE only) (1)
1.5.4 Chimpanzees, v Humans, v Whales v

(Mark the first TWO only)
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1.5 The diagrams below represent organisms with different reproductive
strategies.
Female fish Male fish

Diagram 1

Diagram 2

Diagram 3

1.5.1

1.5.2

Which diagram(s) (1, 2 or 3) represent(s) organism(s):

(a) Where external fertilisation takes place

(b) Where extra-embryonic membranes develop to assist with the

protection and nutrition of the embryo

(c) Which is/are oviparous

Name the type of egg produced by the organism represented in

Diagram 2.

1.5 1.51

1.5.2

(a) Diagram 1+
(b) Diagram 2+ and Diagram 3+
(c) Diagram 1+ and Diagram 2+

Amnioticv’ egg

2.2 Some animals share the same reproductive strategy.

Explain TWO adaptations of the amniotic egg for reproduction.

(1)
(6)

(4)

2.2 - Shellv” for protectionv’/ to prevent dehydration

- Yolk

v'[albumin for nutritionv’

- Amniotic fluidv" to maintain suitable temperaturev'/keeps embryo hydrated
- Chorionv" for gas exchangev’
- Allantoisv" for gaseous exchangev'/excretion

(Any 2 x 2)

(4)
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21 Study the diagram of one-day-old hatchlings A and B below. The diagram is
not drawn to scale.
Egg shell
A B
2.11 State TWO visible features in hatchling A which indicate altricial
development. (2)
212 The diagram represents ovipary.
Explain ONE possible advantage of vivipary when compared to
ovipary. (2)
213 Explain why you would expect that the yolk content of the egg of
hatchling B was more than that of hatchling A. (2)
(6)
2.1 211 - The hatchling's eyes are closedv’
- The hatchling can't movev
- The hatchling can't feed on its ownv’
- The hatchling has no feathers+'/wings are not developed
(Any2)  (2)
(MARK FIRST TWO ONLY)
21.2 - Foetus develops inside the uterusv for greater protectionv’
- Food is supplied by the motherv” and is therefore supplied for a
longer periodv’ (Any 1 x 2) (2)
(MARK FIRST ONE ONLY)
213 - More yolk allows for greater developmentv" of the chick

- so that it can be more independent+ after hatching

(2)
(6)
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2. Structure of the male reproductive system

1.4 The diagram below represents a part of the male reproductive system.

e 7

1.4.1 Give the LETTER and the NAME of the part that:

(a) Is used in copulation (2)
(b) Produces testosterone (2)

1.4.2 Give ONLY the LETTERS of the TWO parts in the diagram that:

(a) Contribute to the formation of semen (2)
(b) Provide a passage for the sperm cells (2)
(8)
1.4 1.4.1 (@) Av - penisv’ (2)
(b) Ev - testesv’ (2)
1.4.2 (@) Dv and Ev (2)
(Mark first TWQO only)
(b) Bv and Cv (2)
(Mark first TWO only) (8)
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2.1  The diagram below shows the structure of a human male reproductive system.

m O 0O W »

2.1.1 Identify the structure and give ONE function for each of the following labels
@ A (2)
(b) € (2)
2.1.2 Identify the part B. (1)
213 Give the LETTER of the part that ...
(a) produces the sperm cells. (1)
(b)  serves as a temporary storage of sperms. (1)
2.1.4 Name the structure that is responsible for the transfer of sperm into the female
reproductive fract. (1)
2.1.5 Explain what will happen to the ability to reproduce if the part labelled C is
permanently blocked. (3)
2.1 211 (a) A Seminal vesicle v
Produces a nutrient-rich v fluid to energise sperm cells (2)
(b) = Vas deferensv /Sperm duct
Transports the sperm v from the epididymis to the ejaculatory
duct/urethra. (2)
212 B Prostate gland v (1)
213 (a) PartEv (1)
(b) PartD v (1)
214 Penis v (1)
2.1.5 No sperm can be released through v
the penis which will result in no fertilisation v
to take place and no offspring v will be produced/no reproduction. (3)
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2.1 The diagram below represents the human male reproductive system.
F
B
D
c
211 Identify part A. (1
212 Write down the LETTERS only of TWQ parts that contribute to the
formation of semen. (2)
213 Explain the consequence on human reproduction if a male wears
tight-fitting underwear all the time. (3)
(6)
2.1 211 Seminal vesiclesv’ (1)
21.2 AV
Bv
Dv Any (2)
(Mark first TWO only)
213 - Fertility is reducedv

- because the temperature is always highv

- This will lead to production of abnormal spermv /fewer
sperm are formed/proteins in the cells that form the sperm will
denature

OR

- Fertility is reducedv

- because pressure is increasedv'/reducing circulation of blood

- This will lead to production of abnormal spermv /fewer
sperm are formed (3)

(6)

Downloag@dsep By MirY 8 auceza.com




Downloaded from gduresourceza.com

2.1  The diagram below shows the structure of a male reproductive system of
human. Study the diagram and answer the questions that follow.
A
B
D
E
211 Give labels for A and C. (2)
21.2 State ONE function of the secretion from part labelled B. (1)
213 State the letter of the part that:
(a) Transports sperms from the epididymis (1)
(b) Produces male hormone (1)
214 Name the structure where meiosis takes place. (1)
21 211 A-Seminal vesicle v
C — Cowper's gland v (2)
212 Serves as a medium of sperm mobility v’
. As a source of nutrients v
. Prevents the dehydration of sperms v
. Neutralises the acidity of vaginal tract v (Any 1) (1)
213 (a) PartDVv (1)
(b) PartEv (1)
214 Testes/partE v (1)

(6)
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Study the representation of the male reproductive system.

m

Male reproductive system

|

A
==

Identify the parts C and F.

Provide the LETTERS that represent the following tubules:

(@)
(b)

Vas deferens
Epididymis

Give ONE function of each of the following accessory glands:

(@)
(b)

Make a neat labelled drawing of the structure of the human sperm

Seminal vesicles
Cowper’s gland

cell.

If there are 23 chromosomes in the nucleus of a sperm cell, how
many chromosomes would there be in the nuclei belonging to the

cells of each of the following parts?

(@)
(b)

F
H
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Study the diagram of the male reproductive system below.

The structure of the male reproductive system

1.4.1

14.2

143

Write down the LETTER (A to G) and the NAME of the following:

(a) The part where meiosis takes place

(b) The part that transports semen and urine to the outside of the
body

(c) The part where immature sperm cells are stored

Name the male hormone that is responsible for the development of
secondary sexual characteristics during puberty.

Write down the LETTER (A to G) of the following:

(a) The part where the hormone mentioned in QUESTION 1.4.2 is
produced

(b) The part which is cut surgically during male sterilisation

(1)
(9)

14

1.41

142

1.4.3 (a)

(b)

) Fv testisv//seminiferous tubules
) Cv urethrav’
) Dv  epididymisv

(a
(b
(c
testosteronev’

Fv

Bv

(9)
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Study the diagrams below and answer the questions that follow.

%(57 |

bladder F

_ ]> head

A
//\\\\\ B
- X c . tail
D
E
J/
Human male reproductive system Human sperm cell

} middle
piece
3

Label A, B, E and G respectively.
State ONE function each of C and F respectively.

Write down the LETTER and NAME of the part where sperms are
produced.

Explain why it is necessary for part D to 'hang outside' the hody of
the male.

Name the following:
(a) The cells in the testes that secrete a male sex hormone

(b) The hormone that stimulates the development of secondary
sexual characteristics in males

During a vasectomy, part B is surgically cut.

(a) Will it be possible for a man who is HIV positive to pass the
HI virus to another person after he undergoes a vasectomy?

(b) Explain your answer to QUESTION 3.1.8(a).

Downloag@dsep By MirY 8 auceza.com

(2)
(13)




Downloaded from gduresourceza.com

3.1
3.1.1 A - prostate glandv
B — vas deferens / sperm ductv
E — urethrav
G - nucleusv (4)
3.1.2 C - Stores sperms temporarilyv/sperms mature here
(Mark first ONE only)
F - Contain enzymes to break down the cell membrane of the egg cellv
(Mark first ONE only) (2)
3.1.3 Dv testis v//seminiferous tubules (2)
3.1.4 To keep the testes at a temperature that is (about 3 °C) lower than
body temperaturev’
A lower temperature is necessary for the production and storage
of healthy spermv'/so that healthy sperms can survive (2)
3.1.5 (a) Interstitial cellsv'/Cells of Leydig (1)
(b) Testosteronev” (1)
3.1.6 (a) Yesv (1)
(b) HI virus is carried in body fluids+"/ seminal fluids/saliva/blood
Can infect a person through open wounds~'/blood transfusion/
sexual intercourse
Therefore vasectomy does not stop the transmission of HIV (2)
(15)
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3. Structure of the female reproductive system

1.4 The diagram below shows the structure of the female reproductive system.
Give the LETTER and NAME of:
1.4.1 The part that breaks down when the levels of progesterone and
oestrogen drop (2)
1.4.2 The part that plays a role during copulation (2)
1.4.3 The part where the zygote will be formed (2)
1.4.4 The part where the Graafian follicles develop (2)
(8)
14 1.4.1 Cv — Endometriumv’ (2)
142 Dv - Vaginav’ (2)
1.4.3 Av" = Fallopian tubev (2)
1.4.4 Bv — Ovaryv (2)
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The diagram below shows the structure of the female reproductive system.

Female reproductive system

Give the LETTER and NAME of the part...
1.4.1 that breaks down when the levels of progesterone and oestrogen drop.
1.4.2 where fertilisation occurs.

1.4.3 where the Graafian follicles develop.
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(1)
(1)

(1)

(1)

2.1 The diagram below represents the human female reproductive system.
211 Identify part C.
212 State ONE function of part D.
21.3 Name the hormone secreted by part B during the first week of the
menstrual cycle.
214 State how the hormone named in QUESTION 2.1.3 influences
part D.
215 During tubal ligation, part A is surgically cut or tied.
Explain how this procedure prevents pregnancy.
2.1 211 Vaginav'/vaginal canal (birth canal not accepted since itis not
always a birth canal) (1)
212 - Protects the developing foetusv
- Contracts to push the baby out during labourv
- Allows for implantation of embryov
- Contracts to push out blood/lining during menstruation+
(MARK FIRST ONE ONLY) Any (1)
213 Oestrogenv (1)
214 It causes the initial thickening of the endometrium+ /endometrium
become more vascular and glandular (1)
215 - Spermv

- cannot reach the ovum~
- therefore fertilisation cannot take placev
OR
-  Owumv cannot move into A/the Fallopian tube/oviduct
- cannot be reached by the spermv’
- therefore fertilisation cannot take placev

(3)
(7)
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3.1 The diagram below represents the female reproductive system.
3.11 Label structures A, B and C. (3)
312 State THREE functions of D. (3)
3.1.3 Fertilisation usually takes place at Y. Why will a blockage at X:
(a) Prevent fertilisation at Y (1)
(b) Not necessarily lead to infertility (2)
(9)
3.1 3.1.1 A — Fallopian tubev’
B - Ovaryv
C - Vaginav
(3)
3.1.2 - Enclosesv and protectsv’ the developing embryo/foetus
-  Forms part of the placentav’
- Which provides for the nutritionv/ gaseous exchange/
excretion of the embryo
- Allows for implantationv'/attachment of the embryo
Contracts during labour for child birthv’ (3)
(Mark first THREE only)
3.1.3 (a) The sperms will be prevented from reaching the ovumv/
prevents the ovum from travelling along the Fallopian
tube (1)
(b) The egg produced in the other ovaryv'can still be fertilisedv
in the other Fallopian tube (2)
(9)
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Study the diagram below of a part of the female reproductive organs and
answer the questions that follow:

3.21 Provide labels for parts labelled A, B, C and D.

3.2.2 Fertilisation normally takes place in the region marked Y.

Explain why:
(a) a blockage at X prevents fertilization at Y.
(b) a partial blockage at X may allow fertilisation but

prevent implantation in C.

3.2.3 Infertility due to the failure of the ovaries to produce egg cells
can be treated with hormones, the so called “fertility drugs”.
One of the disadvantages of such a treatment is the increased
risk of multiple pregnancies. Explain briefly why hormonal
treatment increases the risk of multiple pregnancies.

(2)

(2)

3.2

3.2.1 A Fallopian funnelv//Infundibulum
B Fallopian tubev/Oviduct

C Uterusv
D

Vaginav’

3.2.2 (a) sperms may not be able to reach the eggs vv

(b) the sperm may pass through because they are smallv’, but
the zygote being bigger will not be able to pass throughv
to the uterus for implantation

3.2.3  The use of “fertility drugs” results in the release of several/many
eggs in the same month/at the same time.v'v
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4. Male and female reproductive systems

1.4 The diagrams below show the human male and female reproductive systems.
A
B
c
D
Write the LETTER (A-H) and NAME of the part:
1.4.1 Which transports urine fo the outside of the body (2)
1.4.2 Where fertilisation occurs (2)
1.4.3 Where sperms are produced (2)
144 Where ova are produced (2)
(8)
1.4 141 Bv' Urethrav’ (2)
1.4.2 E v* Fallopian tube v'/oviduct (2)
143 Cv Testisv (2)
144 Fv' Ovary v (2)
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2.1 Study the diagrams below showing the male and female reproductive
systems.
F
G
Male reproductive system Female reproductive system

2.1.1 Identify parts A, B and F respectively. (3)
2.1.2 State ONE function of each of the following:

(a) The fluid produced by part C (1)

(b) PartE (1)
2.1.3 Give the LETTER ONLY of the organ where meiosis takes place in

the:

(a) Male reproductive system (1)

(b) Female reproductive system (1)
2.14 Name the type of gametogenesis that takes place in the:

(a) Male reproductive system (1)

(b) Female reproductive system (1)
2.15 State TWO functions of part H. (2)
216 Explain why it is necessary for part D to be 'outside’ the body in

males. (2)

(13)
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2.1 211

2.1.2

2.1.3

214

215

2.1.6

A - Urethrav
B - Vas deferens+'/sperm duct
F - Fallopian tubev//oviduct (3)

(a) - Protects the sperm cell against the acidic environment of the
vaginav’
- Increases the motility of the spermv
- Provides nutrientsv
(Mark first ONE only) Any (1)

(b) - Place for foetus to develop v
- Maintain pregnancyv’
- Assist in childbirthv’
- Implantationv” of blastula
- Protects the foetusv/prevents infections(mucus plug forms by

cervix)
- Passage for sperm cellsv'between vagina and fallopian tubes
(Mark first ONE only) Any (1)
(@) Dv (1)
(b) GV (1)
(a) Spermatogenesisv (1)
(b) Oogenesisv (1)

- Serves as a birth canalv
- Allows for passage of blood/ endometrial lining/amniotic
fluid/placenta
- Facilitates sexual intercourse v//receives semen
- Secretes acid which prevents infectionsv
(Mark first TWO only) Any (2)

- To keep the testes at a temperature that is lower than body
temperaturev’/optimum temperature for sperm production
- which is necessary for the production of healthy spermv'/so that
healthy sperms can survive (2)
(13)
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5. Gametogenesis

1.5

The diagram below represents two different human gametes.

Gamete A

Gamete B

1.5.1

1.52

1.53

1.54

Which ONE of the above gametes (A or B) may consist of:
(a) 22 autosomes and one X chromosome

(b) 22 autosomes and one Y chromosome

Give the LETTER and NAME of the part that:

(a) Releases powerful enzymes to penetrate the ovum

(b)  Contains many mitochondria to generate energy for the forward
movement

Name the:
(a) Cell formed when G fuses with D
(b)  Process mentioned in QUESTION 1.5.3 (a)

Which of the gametes (A or B), contributes mitochondria to the cell
mentioned in QUESTION 1.5.3 (a)?
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1.5

1.5.1

1.5.2

1.5.3

1.54

(a) Gamete A/B v

(b) Gamete B v

(a) F v — Acrosome v

(b) H v — Middle piece v/ Neck
(a) Zygote v

(b) Fertilisation v/

Gamete A v
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22 Study the following diagram of a human sperm cell.

C Nucleus
B
A < 3 um

2.2.1 Give a function of the enzymes that are contained in the structure that

covers part C. (1)
2.2.2 Provide a name for label A. (1)
2.2.3 Explain how the structure of part A makes it suitablefor its function. (2)
2.2.4 State the name and function of the organelles found in pari B. (2)

225 How does the male body ensure that sperm cells are not killed by

acidic urine as they travel through the urethra? (2)
2.2.6 What temperature is most favourable for the production of sperm? (1)
9
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2.2

221

2272

223

224

225

226

The enzymes secreted by the acrosome digest the outer coat of
the ovum v (1)

Tail + / flagellum (1)

the tail is very long v
to create wavelike movementv’
and propel the sperm+ through seminal fluid
Any 2 (2)

Mitochondrion v
Provides energy to the spermatozoa+ to swim to reach the
ovum (2)

accessory organsy [/ prostate
— produce alkaline fluidv to neutralize acids in urine (2)

35°Cv / 2°C lower than body temperature (1)

3.3 Study the diagram below of a sperm cell and then answer the questions that follow.

A
3.3.1 Identify part A. (1)
3.3.2 Explain TWO structural adaptations of sperm cells other than the role
of part A. (4)
(5)
3.3 3.3.1  Nucleusv (1)
3.3.2 Mitochondriav": supplies energy for locomotion of the sperm cellv’

Tailv": can propel forward for swimmingv'/locomotion of the sperm cell

Acrosomev’: contains enzymes that break down the membrane of
the ovumv’ (Any 2 x 2) (4)

(S)
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3.1 Gametogenesis occurs in males and females.

3.1.1

Describe the process of spermatogenesis.

State ONE way in which the process of oogenesis is different from
spermatogenesis.

Explain why the testes in males are situated outside the body
cavity.

(4)

(2)

(2)
(8)

3.1 3.11

- Under the influence of testosteronev’

- diploid cellsv’

- in the seminiferous tubulesv’/ testes

- undergo meiosisv’

- to form haploid sperm cellsv’ Any

- Only one of the four cells forms the avumv'/the other cells
disintegrate in oogenesis
- whereas in spermatogenesis all four cells form sperm cellsv’

OR

- Qogenesis is cyclicalv'/once a month
- whereas spermatogenesis occurs all the timev’
(Mark first ONE only)

- The temperature of the testis will be lowerv’
- suitable for the formation of spermsv

4)

(2)
(8)
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The diagram below represents a sperm cell.

A

m

211

2.1.2

2.1.3

Identify part:

Explain ONE way in which the sperm cell is adapted to ensure
effective movement towards the Fallopian tubes.

Explain the consequences for reproduction if a sperm cell did not
have part A.

2.1

211

2.1.2

2.1.3

(a) Nucleusv’
(b) Tailv

- C/middle piece contains mitochondriav’
that provides energy for movementv
- Has a tailv
for swimmingv”
- Torpedo shapev’
reducing frictionv’ Any (1 x2)
(Mark first ONE only)

- No acrosomev” will be present in the sperm cell
- therefore no enzymes presentv’
- Sperm cell will be unable to penetrate the ovumv
- "therefore no fertilisation will occurv’
*compulsory mark + any other 2

(3)
(7)
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The diagram below represents a cross-section of a human seminiferous
tubule in which a process is occurring.

Connective

Portion of the wall .

of the semlnlferc-ua{

between «
adjacent
seminiferous

tissue

~

tubules

&

tubule .... spermatid
q_ﬁ
\ é"f‘v—
Cross section of part of a seminiferous tubule
showing a process

2141 Name the specific process illustrated in the seminiferous tubule

which leads to the formation of structure A. (1)
2.1.2 Name the hormone produced by the organ containing seminiferous

tubules. (1)
213 Give ONE function of the hormone named in QUESTION 2.1.2. (1)
214 How many chromosomes are there in each:

(@) Spermatogonium cell (1)

(b) Spermatid (1)
215 Make a labelled drawing to show the structure of the cell

labelled A. (5)

(10)
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2.1

211

21.2

213

214

215

Spermatogenesisv’

Testosterone v

Stimulates the development of primary male sex organsv’
Stimulates the development of secondary male characteristicsv

Stimulates development of spermv’ Any

(a) 46 chromosomev’
(b) 23 chromosome v

Tail Head

Acrosome

Nucleus

Middle piece

Sperm Cell

Mark allocation for diagram:
Captionv’
Any 4 correct labelsv'v'v'v

(5)
(10)
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Study the diagram below showing parts of the male reproductive system of a

human.

Parts of the male reproductive system

2.1.1

Identify the parts labelled

Draw a fully labelled diagram of structure E.
Infertility in males could be due to a varicose vein around the testes

which affects the normal production of structure E. Explain ONE way
how this problem could be rectified.
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The diagram below shows the development of an ovum in an ovary of a female.
2n and n refer to the chromosome number (2n is diploid and n is haploid).

3.1.1

Name the processes taking place at:
@ A
(b) B

Explain the effect on the ovarian cycle shown above if a contraceptive
containing progesterone is injected before the cycle starts.

Describe the changes that occurs from 1 to 2 in the diagram under the
influence of hormones.
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A meiosisv’/oogenesis
B ovulationv’

High level of progesterone in the blood causes the pituitary
gland v'/hypophysis v

to secrete less FSH v

therefore no new Graafian follicles will be formed v

and no ovulation and menstruation will take place v

Under the influence of LH, v

the Graafian follicle ruptures v

and causes ovulation v’/release of the ovum

The LH converts the empty Graafian follicle v

into the corpus luteum v

The corpus luteum will secrete progesterone v and
a little oestrogen. v

(any 3)

(any 6)

(3)

(8)
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The diagram below represents the changes that occur in the ovary during the
menstrual cycle.

2.3.1

23.2
233
234

235

Identify:

(a) Process B

(b) The hormone responsible for the development of C

(c) The hormone produced by A

Describe the effect on the menstrual cycle if structure C did not form.
Describe the development of the zygote until a foetus is formed.
List THREE functions of the amniotic fluid.

Identify TWO systems of the baby’s body whose role is performed
by the placenta during gestation.
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2.3 231 (a) Ovulationv’ (1)
(b) LHv (1)
(c) Oestrogenv’ (1)

2.3.2 - Level of progesterone remains lowv’

- so the endometrium will no longer be maintainedv’
- leading to menstruationv’
- In addition, FSH secretion is no longer inhibitedv/FSH
secretion resumes
- and a new follicle starts to developv’ (5)

2.3.3 - Zygote undergoes mitosisv’
- to form a solid ball of cellsv
- called the morulav’
- Which is then converted into a hollow ball of cellsv
- called the blastulav’
- The cells then differentiate to form the embryov’
- with the chorionv’
- which forms the placentav'with the endometrium
- and the amnionv’ (Any 8) (6)

234 - Prevents the foetus from drying outv
- Allows for easy foetal movementv’
- It acts as a shock absorberv'/prevents mechanical injury
- Keeps the foetus within a small temperature rangev’
Helps in birth processv (Any 3) (3)
{Mark first THREE only)

2.35 - (Gas exchange systemv”
- Digestive systemv’
- Excretory systemv’ (Any 2) (2)
(Mark first TWO only) (19)
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21 The diagram below represents the sequence of events that takes place during
the ovarian cycle of a female.

2.1.1 Give the name of the:

(a) Hormone that controls the development of structure A (1)

(b) Process taking place at C (1)
21.2 Describe the change that takes place in the uterus as the result of

the hormone secreted by sfructure A. (2)
213 Structure B degenerates if fertilisation does not take place.

Explain the implications of this for the:

(a) Ovarian cycle (3)
(p) Uterine cycle (3)
(10)
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2.1

211

212

2.1.3

(a) FSHv /Follicle stimulating hormone
(b) Ovulation+

- It causes the endometrium+
- To become thickerv//more glandular/more vascular

()
- The levels of progesterone dropv
- therefore FSH secretion is no longer inhibitedv /FSH secretion
is resumed
- and a new follicle starts to developv

(b)
- The levels of progesterone dropv
- therefore the endometrium is no longer maintained v
- and menstruation takes placev

(3)
(10)
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Diagrams | and Il below represent gametogenesis in human males and
females (not in any particular sequence).

The diagrams are NOT drawn to scale.

Meiosis |

1 o 1
Meiosis Il

||
Degenerating cells
Diagram | Diagram 1l
2.21 Identify the specific type of gametogenesis in Diagram 1.

222 Explain your answer to QUESTION 2.2.1 by referring to a visible
difference between Diagram | and Diagram II.

223 Where in the human body does the type of gametogenesis shown
in Diagram Il take place?

2.24 Give the chromosome number of:
(@) Thecells at 1
(b) Cell 2

225 Name TWO processes that take place during Meiosis | that lead to
genetic variation in the four cells shown at 3 in Diagram II.

226 Explain the implication for the human population size if the three
cells referred to in Diagram | did not degenerate, but remained as
gametes.
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2.2

2.2.1

222

2.2.3

2.24

2.2.5

2286

Oogenesisv’

- At the end of the process in DIAGRAM l/oogenesis, onev’
gamete/ovum forms/three cells degenerate

- Atthe end of the process in Diagram ll/spermatogenesis fourv
gametes/sperm form/none of the cells degenerate

Testesv'/seminiferous tubules

(a) 23v

(b) 23v

- Crossing overv

- Random arrangementv’ of chromosomes

(MARK FIRST TWO ANSWERS ONLY)

- This will result in multiple birthsv /There will be increased

chances of fertilisation
- which will lead to an increase in human population+

(2)
(10)
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The diagram below represents stages in the life cycle of a mammal. The
number of chromosomes in cells at different stages in the life cycle are
shown. Study the diagram and answer the questions that follow.

MALE FEMALE

PARENTS 36 36

NN /NN P

(18 | [18 | [18 || 18 18 18 | [ 18] 18

GAMETES

S
211 Name the type of cell division represented by R in the diagram. (1)
212 State where in the male body the process mentioned in
QUESTION 2.1.1 takes place. (1)
213 Identify the process represented by S in the diagram. (1)
214 If the sex chromosomes are the same as in humans, how many
autosomes would be present in one of the female gametes in this
mammal? (1)
2.1.5 Explain ONE significance of crossing over which occurs during
process R in the diagram. (2)
2.1.6 Draw and label a chromosome to show its appearance after
crossing over takes place. (3)
(9)
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Meiosisv
Testisv'/seminiferous tubules
Fertilisationv’

17V

- Genetic material is exchangedv’
- bringing about variationv'in the gametes

A chromosome

centromere

chromatid

CRITERIA

e A double stranded chromosome joined by a centromerev’

e Evidence of crossing over is visiblev'/there are shaded and not
shaded portions

e Any one correct labelv’

(3)
(9)
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Menstrual cycle

The diagram below shows some of the changes that take place during the
menstrual cycle.

follicle

Growth of

Thickness of

the uterine
lining
14
Days
2.21 The menstrual cycle is controlled by hormones. Name ONE
hormone which will increase in level between day 2 and day 10.
222 Give ONE observable reason for your answer to QUESTION 2.2.1.
223 Explain evidence from the diagram which indicates that fertilisation
took place.
224 Describe the developmental changes in the fertilised ovum until
implantation occurs in the uterus.
2.25 Some females use an ovulation monitor so that they can be aware

of the days when they are fertile. These monitors measure the level
of hormones in the blood.

(a) Why would females want to know when they are fertile?

(b) Explain which hormone is likely to be monitored by the
ovulation monitor.
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2.2 2.21 FSHv
OR
Oestrogenv’
(Mark first ONE only) Any (1)
222 -The folliclev'develops+ during this
period stimulated by increased levels of FSH
-The lining of the endometriumv" thickensv" during this
period stimulated by increased levels of oestrogen
(Mark first ONE only) Any(1 x 2) (2)
223 - Corpus luteum has not disintegratedv”
- it continues to secrete progesteronev’
- s0 the endometrial lining remains thickenedv (3)
224 - The zygotev
- undergoes mitosisv’
- until a ball of cells is formedv
- called a morulav’
- The morula continues to divide and forms a mass of cells with a
hollow cavityv’
- called a blastocystv
- the outer membrane of the blastocyst forms chorionic villiv'/
attachment villi
- which attaches it to the endometrium+ Any (5)
225 (a) For family planningv/ to know when they can get pregnant (1

(b) LHv/FSH/oestrogen
- There is a rise in levelsv” of LH/FSH/oestrogen
- around the time of ovulationv’

(3)
(13)
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Study the graph below of a menstrual cycle and the influence of the different
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hormones on it.

Pituitary/
hypophysis
hormone
levels

— s e e e —

Growth of follicle

Ovarian
hermone levels

‘x> @

_ progesterone

Thickness of
uterine lining/
endometrium

Hormonal regulation of the female reproductive cycle

2.3.1

2.3.2

2.3.3

2.34

2.35

238

2.3.7

On which day does ovulation take place?
Between which days does menstruation take place?

State ONE function of FSH during the menstrual cycle.

Describe the functional relationship between progesterone and

FSH.

Account for the change in the thickness of the endometrial lining

between day 14 and day 21.

Did fertilisation take place within the 28-day cycle illustrated in the

graph?

Give TWO reasons for your answer to QUESTION 2.3.6.
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2.3.1 Day 14v/15 (1)
232 Day 0-6+v/day 0-7 (1)
233 Stimulates folliclev/ovum development in the ovary/secretion of

oestrogen (1)
234 An increase in progesterone levelv’ inhibits the release of FSHv

OR

FSH stimulates the development of the ovum+” and progesterone

prepares for implantation v'when this ovum is fertilised (2)
235 - Corpus luteum

- starts to secrete progesteronev’
- which thickensv" the lining of the uterus wall/lendometrium

Any  (2)
2.36 Nov (1)
2.3.7 - Corpus luteum has degeneratedv
- Progesterone level has decreasedv’
- FSH level starts to risev’
- LH level decreasesv’
(Mark first TWO only) Any (2)
(10)
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Study the graph below which shows the menstrual cycle and the influence of
the different hormones on it.

Pituitary/
. LH —;
hypophysis FSH :
hormone

levels

Growth of follicle

>
@ _
@

QOvarian
hormone levels

Thickness of ot
uterine lining/ ;
endometrium

- --r-c----7/--th

Days

Hormonal regulation of the female reproductive cycle

221

222

223

224

225

228

227

228

On which day does ovulation take place?

Between which days does menstruation take place?

State any ONE function of luteinising hormone (LH).
Describe the changes in the level of LH shown in the graph.

Describe the relationship between the level of oestrogen and the
endometrium from day 7 to day 14.

Explain why it is necessary for the level of progesterone in the
blood to increase after ovulation.

Did fertilisation take place in the 28-day cycle illustrated in the
graph?

Explain your answer to QUESTION 2.2.7.
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22 2.2.1 Accept day 14 or day 15v (1)
222 Days 0-7v (1)
223 - Causes the follicle to burst openv’/stimulates ovulation
- Stimulates the formation of the corpus luteumv
(Mark first ONE only) (1)
224 - LH levels remain low up to day 12/13 v
- Then it increases sharply up to day 14+
- After which it decreases and remains low~’ (3)
225 As the oestrogen level increases v
the thickness of the endometrium also increasesv’ (2)
226 Maintain the increase in the thickness of the endometriumv
for greater chance of implantationv (2)
227 Nov' (1)
2.2.8 The progesterone levelv'has droppedv’/not maintained/corpus
luteum has started to degenerate (2)
(13)
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The graph below represents the concentration of oestrogen, progesterone,
FSH and LH in the blood of a mature woman over a 28-day cycle.

The hormone levels of a mature woman over a 28 day cycle

Progesterone

g 4
5 &
£ Oestrogen\\r, \\\
= e ~
o 8 aEEEEREREskeEEET -
= ™
(¥
o ™ LH
[T} i 7
2 iy Tt
d o G ptar il

| 1 1 1 1 1 I I | | 1 I 1 1

2 4 6 8 10 12 14 16 18 20 22 24 26 28

Days
211 From the graph, state on which day ovulation takes place. (1)

2.12 Give ONE visible reason from the graph for your answer to

QUESTION 2.1.1 (2)
213 What has caused the increasing levels of oestrogen, as shown on the
graph, from days 8 to 147 (2)
2.14 What is the function of oestrogen in the uterus from day & to 14 of the
cycle? (2)
215 (a) Did fertilization take place during the 28-day cycle as illustrated
in the graph? (1)
(b) GiveONE explanation for your answer to QUESTION 2.1.5 (a) (2)
(10)
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21

211

212

213

215

Day 14+

There is an marked increasev'in LH levels in the bloodv” from day 12

to 14

There is a developing / growing folliclev” in the ovary which is

secreting the oestrogenv’ causing the increasing levels

— Oestrogen causes the endometrium+" / lining of the
uterus

— to become thicker and more vascular+

— In preparation for implantation of the zygote~

(a) No v

any 2

(b) - The progesterone level has dropped.+ This means that

thecorpus luteum has degenerated v

- FS5H levels begin torisev’ as progesterone is no longer

inhibitingsecretion v
(Mark first ONE only)

Any 1x2

(1)

(2)

(2)

(2)
(1

(2)
(10)
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3.2 Study the graph below.
Levels of two ovarian hormones released
during the menstrual cycle
180 OVULATION
__ 160 ’,‘
[-%]
e ALY
M XY
£120 I :
2]
$ VAN AW\
2 100 .
: | [ O\
2 80 e : \
E &0 :
; -/ \
40 :
20 -
I
0 L] L] L] L] L] L] L] L] L] L] L] L] L] Il L] L] L] L] L] L] L] L] L] L] L] L] L]
123 4567 8 91011121314151617 181920212223 24 252627
Time (Days)
3.2.1 [dentify:
(a) Hormone A (1)
(b) Hormone B (1
3.2.2 What effect does an increase in hormone A have on the
endometrium? (2)
3.2.3 Ovulation is indicated on the graph.
(a) Define ovuiation. (2)
(b)  On which day did ovulation take place? (1
(c) Which hormone secreted by the pituitary gland stimulates
ovulation? (1
3.24 Explain why high levels of hormone B prevent the development of
new follicles. (2)
3.2.5 Explain evidence in the graph that indicates that no fertilisation

took place during the menstrual cycle shown above.
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3.2

3.2.1

3.22

3.2.3

(a) Oestrogenv’

(b) Progesteronev

- ltincreasesv’

- the thicknessv" of the endometrium/the blood vessels in the
endometrium/the amount of glandular tissue in the
endometrium

(a) Release of an ovumv’ from the ovaryv'/Graafian follicle
(b) Day 14v

(c) LHv/Luteinizing hormone

3.24

3.25

High levels of hormone B/progesterone will inhibitv’
the secretion of FSHv
OR
MNo new ova/mature folliclesv
are required during pregnancyv’

The progesteronev’
levels decreasedv’
because the corpus luteum degenerated+’

(2)

(3)
(13)
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2.2 Study the graphs below and answer the questions that follow.

Levels of female hormones during the menstrual

cycle
. 90
= 80
E ”=.‘ s Ocstrogen
5 70 - h ) -
® ] A
£ / \ 4 \
g 60 4 \ —
é / '\ \.. == Bl= wProgesterone
5 30 'S .‘ 1
=
: A\ \
E -
f ! \ b | Uteinising
g 30 T ST T 1 Hormone
E 20 —
-
10
0
12345678 910111213141516171819202122232425262728
Days

2.2.1 State why there is a sharp increase in the production of:

(a) Oestrogen from day 9to 13 (1)

(b) Luteinising hormone from day 13 to 14 (1)
222 On which day did ovulation occur? (1)
223 Give ONE reason for your answer in QUESTION 2.2.2 that can be

deduced from the given graph. (1)
224 State the structure in the ovary that produces the following:

(a) Oestrogen (1)

(b) Progesterone (1)
225 What conclusion can be made if the level of progesterone:

(a) remains high from day 20-287 (1)

(b) drops as shown in the above graph? (1)
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2.2

2.2.1

222

2.2.3

224

2.2.5

(@)

(b)

To make the endometrium wall thicker/more vascular v

(Any 1)

Stimulates ovulation/convert the empty follicle into a corpus

luteum v

Day 14 v (13-15)

(Any 1)

The level of oestrogen decrease sharply v/ The level of luteinising
hormone increases v

Graffian follicle v
Corpus luteum v
Pregnancy has resulted v

No pregnancy v/ leads to menstruation
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3.2 The diagram below represents the average thickness of the endometrial
lining of the uterus over a period of 28 days.

L L I e L L L

THICKNESS OF THE UTERINE LINING

7 14 21

Menstrual cycle (days)

3.2.1

3.2.2

3.2.3

3.24

3.2.5

Define the term menstruation.
On which day of the menstrual cycle did ovulation occur?

Describe the changes in the thickness of the endometrial lining that
tock place between the following days:

(a) Between day 0 and day 7

(b) Between day 7 and day 14

Explain the role of hormones between the 71 and 215! day of the
menstrual cycle.

Explain how the contraceptive injection containing progesterone,
administered during the first 5 days of the cycle, prevents pregnancy.
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3.2 321

3.2.2

3.2.3

3.24

3.2.5

The shedding of the endometrium lining v* of the uterus accompanied
by bleeding, v occurs once in about 28 days.

On the 14" v day of the menstrual cycle.

(a) The endometrium lining becomes thinner v/ decreases as it
breaks down and detach from the uterus.

(b) The endometrium wall gradually becomes thicker, v more
vascular and glandular.

- The pituitary gland begins to secrete hormone oestrogen v from the
day 7 causing endometrium wall to become thicker, more vascular
glandular. v

- The Luteinizing hormone v secreted by the pituitary gland, causes
ovulation v" / and converts the empty Graafian follicle into a structure
called corpus luteum.

- The corpus luteum secretes a hormone known progesterone v/
which causes further thickening of endometrium v lining to prepare
it for possible implantation of an embryo.

- The higher levels of progesterone v inhibit the secretion of FSH v
by the pituitary gland

- so that no further development of Graafian follicles v* to release
mature ovum (ovulation) v that may lead to possible fertilisation.
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3.1 Study the graphical representation of a normal menstrual cycle and answer the

guestions.
N Oestrogen
|
| Progesteraone
|
') h
o 8 /ﬁgg%\
-5 ,* released | .
g E - - -_‘-, h-. e i
3 0 | il T
T |
|
5 ¥ [Menstruation Lining of utefus Lining maintained Lining breaks
2t | builds up down
o= 'l
< S 1!!}3}'
28 Lm L
- 14 28
TIME (DAYS)

3.1.1  Name the source of the hormones below:
(a) Oestrogen and
{(b) Progesterone
3.1.2 Describe the effect on the uterine wall when there is ...
(a) anincrease in the level of oestrogen between day 4 and 14.
(b) adrop in the level of progesterone

3.1.3 What possible conclusion can be drawn if the progesterone level remains
high after the 28" day of the cycle?

3.1.4 Explain why the insertion of IUD (Intra Uterine Device) into the uterus does
not stop the occurrence menstrual cycle but prevents pregnancy.
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3.1

3.1.1

3.1.3

(a) Graaffian follicle v
(b) Corpus luteum v

(a) As the level of oestrogen rises the endometrium of the

uterus becomes more vascular v and thicker v

(b) A drop in the level of progesterone leads to the

degeneration v* of the endometrium and eventually causes
menstruation v

Confirmation of pregnancy or conception v (implantation of
fertilised egg)

The insertion of IUD in the uterus only prevents the
implantation and further development of fertilised egg. (it is
used as a contraceptive device) v

It does not prevent the secretion and functioning of female
hormones and subsequent processes v

(2)

(2)

(1)

(2)
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24  Study the graphs below showing the levels of the hormones involved in the menstrual
cycle in most women.

r s

hormone
levels

1
1
1
1
1
1
1
Pituitary/ f :/
hl

1
hypophysis I i
1
1
1

Ovarian
hermone
levels

0 7 14 21 28

Hormonal regulation of the female reproductive cycle

2.4.1 Provide the label for hormone A. (M

2.4.2 According to the graph, during which period of time is the level of
hormone C lower than the level of hormone D? (1)

2.4.3 Name and explain the relationship that exists between the hormones
labelled B and D in the menstrual cycle. (4)

2.4.4 Describe the changes that occur in the ovary during the 28 day cycle. (4)

2.4.5 |If fertilisation occurs on day 15, describe the changes that occur in
the fertilised egg until the embryo attaches onto the endometrium. (3)

2.4.6 A woman takes her temperature reading on a daily basis during her
menstrual cycle.
The table provided below shows her temperature records for days 11 to
19 of one of her menstrual cycles. A slight drop in temperature followed
by a sharp rise in temperature indicates that ovulation has occurred.

Day 11 12 13 14 15 16 17 18 19
Temperature | 36,5 | 366 | 366 | 366 | 36,6 | 36,2 | 37,1 | 36,9 | 36,9
°C

(a)  According to the graphs, on which day do most women ovulate? (1)

(b) Some women use the information in the table to prevent themselves
from falling pregnant.

Use the information in the table to explain why this method of

preventing pregnancy is not reliable. (3)
(17)
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24

241

242

243

244

245

246

A — luteinising hormonev / LH
16/17 = 28/29 v

Negative feedback mechanism™*v
- increased levels of hormone Dv'/ progesterone will inhibitv
formation of hormone B v/ follicle stimulating hormone
- when levels of hormone D/ progesterone decreases+’, then
B/ follicle stimulating hormone will be releasedv from the
pituitary gland and its level will increasev. (1* + Any THREE)

- Follicles are released +

- Follicle grows and matures into the Graafian follicle v

- On approximately day 14 the ovum is released v

- Process known as ovulationv’

- The remains of the Graafian follicle becomes the corpus
luteumv’

- Under the influence of LHv

- The corpus luteum degenerates if fertilisation does not
occur v’ Any FOUR

- The zygote divides by mitosis +

- To form a solid ball of cells called the morula +

- The morula becomes the blastocyst v/ blastula

- The blastocyst/ blastula develops into the embryo v which then
attaches onto the endometrium Any THREE

a) Day 14v

b) - The woman ovulated on day 16 or day 17+
- Indicating that the days of ovulation can varyv in woman
- and if they avoided intercourse on Day 14, she could still
fall pregnantv

(3)
(17)
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2.3 The following two graphs show the changes in temperature in a woman's
body. as well as the levels of the hormones oestrogen and progesterone
during the menstrual cycle.
Changes in body temperature of a woman over a
period of one month
S 37,1
e
= 36,8
o
2 36,5
E
@ 36,2
T T T T T T
0 5 10 15 20 25 30
Time (days)
Changes in follicle development and the levels of
oestrogen and progesterone over a period of one month
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2.31 Calculate by how many degrees Celsius the woman's temperature
varied in one menstrual cycle. Show ALL working. (2)
2.3.2 From the diagrams representing the developing follicle, it appears
that ovulation took place on day 14. From the graphs, list TWO
more pieces of evidence which indicate that ovulation occurred. (2)
2.3.3 Did fertilisation take place within the 28-day cycle illustrated in the
graphs? (1)
2.34 Give a reason for your answer in QUESTION 2.3.3. (1)
2.3.5 Describe the negative feedback mechanism inveolving progesterone
and FSH in controlling the production of ova. (4)
(10)
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2.1 The following two graphs show the changes in temperature in a woman’s
body, as well as the level of the hormones oestrogen and progesterone during
the menstrual cycle. The release of the ovum takes place when there is a very
small increase in the body temperature.

Changes in body temperature of a woman
&®
o 37, 1
S 36 67
©
o 36, 5
3 .
5 362 : :
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I T T T | | | g
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Day
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% 1 : Progesterone :
£ ~ T '
8 :
5 :
E fo) :
a estrogen\// :
< J :
: 7 =
7] 1 ]
s | ——————T e ———
- i | L I i I | »
0 5 10 15 20 25 30
Days
2.1.1 Between which days does menstruation take place? (2)
2.1.2 Calculate by how many degrees Celsius the woman's temperature
varied in one menstrual cycle. Show ALL working. (2)
2.1.3 From the graph, list THREE pieces of evidence which indicate that
ovulation occurred. (3)
2.1.4 Explain the importance of the higher level of progesterone from
day 15 onwards. (2)
2.1.5 Describe the relationship between the levels of the progesterone and
the changes in temperature in the graph. (3)
(12)
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1.4 The two graphs below show the changes in temperature in a woman's body
and the levels of the hormones oestrogen and progesterone during the
menstrual cycle. The release of the ovum takes place when there is a rise in
body temperature.
Changes in body temperature of a woman
E_-; 37,1+
2 36,8
3
©
o 36,57
o
§ 36,2
- -
- .
| | | | I I | ©
0 5 10 15 20 25 30
Day
Changes in the oestrogen and progesterone levels
4 Progesterone
o -
Q
Q
o
£
L Oestrogen
[
>
2
e
e b - -’ e
o I
* | | | | | | ’
0 5 10 15 20 25 30
Day
1.4.1 What was the temperature of the woman on day 157? (2)
14.2 By how many degrees Celsius did her temperature vary between
days 13 and 157 Show ALL working. (2)
143 From the graph, state TWO factors that indicate that ovulation
occurred. (2)
144 Explain the importance of the higher level of progesterone from day
15 to day 20. (2)
(8)
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1.4
1.4.1
1.4.3

1.4.4

37v °C v (accept 36.9 to 37.1)

(Any answer between 36.9 to 37.1 - 36.2) v' = any answer between
0.7t0 0.9 v°C

The temperature rosev’

The oestrogen level decreasedv

The progesterone levels starts to increasev’ any
(Mark first TWO only)

Maintain the thicknessv” of the endometriumv/uterus lining/prepare
the uterus lining for the embryo

(2)
(8)

1.6

The graph below shows a woman's body temperature taken every second
day as soon as she wakes up. From the results/evidence it is assumed that
ovulation occurred on day 14.

BODY TEMPERATURE OF AWOMAN OVER ONE

MONTH
37.2
£ 370 .
2
2 36.8
o . \I
2 366
g
~ 364
36.2
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30
Days
1.6.1 What is the body temperature of the woman on day 27

1.6.2 By how much did the temperature (°C) rise between day 16 and
day 247

1.6.3 Explain how the information in the graph above can be used fo
predict the days when the woman is fertile.
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1.6 1.6.1 36.7v '’Ccv (2)
1.6.2 0.3v (1)
1.6.3 The woman is fertile from day 12v/ 14/ovulation occurs
because the temperaturevrisesv (3)
(6)
2.2 The diagram represents the menstrual cycle.

2.21

Which event may occur at

@  X?
b) Y?
) 27
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7. Fertilisation and development of zygote to blastocyst

1.5

Study the diagram below of the sequence of events that takes place from the
fertilisation of the ovum to the development of the embryo in a part of the

human female reproductive system.
The arrows indicate the direction of development of one ovum after
fertilisation.
E
D
c
B
A
1.5.1 Identify:
(a) Structure C
(b) The stage of embryo development at E
(c) The structure that develops from a combination of parts
FandH
1.5.2 Name the process that takes place:
(a) AtB
(b) When G attaches to part F
1.5.3 Give the chromosome number of:
(a) ThecellsatD
(b) CellA
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1.5

1.5.1

1.5.2

1.53

a) Zygotev
b) Morulav’

¢) Placentav

(@)

(b)

(€)

(a) Fertilisationv’
(b) Implantationv
(a) 46v/23 pairs
(b)

b) 23+

Downloag@dsep By MirY 8 auceza.com




1.4

The diagram below represents the events leading to the development of the
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foetus in the human uterus.

Part of the female reproductive system showing various stages in

the development of a foetus

Identify the following:

Part labelled 1

Cell labelled 2

Cell labelled 3
Structure labelled 4
Part labelled 5
Fluid labelled 6

(6)

1.4

Ovary v

Ovum v'/egg

Zygotev’

Sperm cellv//tail of sperm cell
Umbilical cordv’

Ampnioticv’

(6)
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The diagram below shows part of the female reproductive system. Structures
B to G and processes 1, 2 and 3, occurring in the Fallopian tube and uterus,
are magnified.

3.11 Label C and D.
3.1.2 State which processes are taking place at 1, 2 and 3 respectively.
3.1.3 State how many chromosomes are present in the following
structures:
(a) E

(b) Each cell of structure G

3.1.4 Draw an enlarged labelled diagram of structure F to show its
details.

3.1.5 State TWO functions of fluid A.

3.1.6 Structure B transports substances to and from the foetus.

(a) Name ONE useful substance transported to the foetus.

(b) Name ONE waste product transported from the foetus.

- T S | 1 PSR
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3.1

3.1.1

3.1.5

3.1.6

C - Endometriumv'/placenta /uterus/uterine wall/myometrium
D - Qvaryv

1- Ovulationv’
2 - Fertilisationv’
3 - Mitosisv/ cell division/growth/cleavage

(a) 23v
(b) 46+v/23 pairs

Tail / flagellum Head

Acrosome

MNucleus
Neck

Mitochondrion Middle piece

A sperm cell/spermatozoon

Caption: 1 mark
Label: any 4 correct labels: 4 marks

Shock absorberv/prevents physical or mechanical damage
Protects the foetus from drying outv’

Insulates the foetus against temperature fluctuationsv
Allows foetal movement for growth and developmentv
(Mark first TWO only)

(a) Oxygenv

any

(Dissolved) foodv” (examples e.g. glucose, amino acids, water)

Antibodiesv
(Mark first ONE only)

(b) Metabolic wastev’
Carbon dioxidev

any

Nitrogenous waste/(examples e.g. urea, ammonia, uric acid)

Water v/
(Mark first ONE only)

any

(1)
(16)
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The schematic diagram below shows a human ovum that is about to be
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fertilised. The diagram is not drawn to scale.

1.5.1

1.5.2

Identify part:

A

c

F

Give the LETTER and NAME of the part that:

(@)
(b)
()

Contains the mitochondria
Contains enzymes required to penetrate the ovum

Will enter the ovum during fertilisation
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1.5

1.5.1

1.5.2

(a) Jellyv" layer/zona pellucida

(b) Cell membranev'/plasma-lemma/plasma membrane

)
)
(c) Cytoplasmv /cytosol
(d) Nucleusv’

)

(a) Gv - Middle piecev'/neck
OR
Cv - Cytoplasmv

(b) Ev - Acrosomev’

(c) Dv - Nucleusv
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Study the diagram below showing the sequence of events occurring in the
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human, female reproductive system. Answer the questions that follow.

2.1.1

212

213

214

Identify the following:

(a) The structures labelled E and F
(b)  The process shown at D

(c) The hormone responsible for the process occurring
atD

Describe the process occurring at C in detail.
Identify ...

(a) the type of cell division that results in the formation of
structure B.

(b) the number of chromosomes found in each cell in
structure B.

TWO hormones are secreted by the structure labelled E.
(a) Name these TWO hormones.

(b)  Give ONE function of each hormone mentioned in
QUESTION 2.1.4 (a).
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2.1

2.1.1

2.1.3

(@) E:Ovary

F: Embryo+ (not zygote) (2)
(b)  Ovulation ¥/ (1)
(c) LH +// FSH / Luteinising hormone /

Follicle stimulating hormone (1)
The head of the sperm makes contact with the ovum + the (hydrolytic)

enzymes * released from the acrosome </ break down the membrane
of the ovum /. The nuclei of the sperm and egg fuse forming a diploid

zygote (Any 4) (4)
(@)  Mitosis (1)
(b) 46/ /23 pairs (1)
(a)  Oestrogen ' and Progesterone (2)

(b) Cestrogen: The appearance of the secondary sex
characteristics of females at puberty "/ maturation of female
reproductive organs-// primary thickening of the
endometrium +/ (Any 1) (1)
Progesterone: Promotes the thickening / vascularisation of the
endometrium + / maintains the endometrium during pregnancy/
[/ inhibits FSH production (Any 1) (1)

(14)
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8. Implantation, gestation and the role of the placenta

1.4  Study the diagram below and answer the questions that follow.

1.4.1 Provide the labels for parts A, B and D. (3)
1.4.2 State THREE functions of the fluid found in C. (3)
1.4.3 Describe the function of E during the birth process. (2)
1.4.4 State what happens to the level of progesterone after birth. (1)

(9)
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31 Study the diagram of a developing foetus inside the uterus.

3.1.1 Name the structures M and N.
3.1.2  Describe why structures O and P are suited for the birth process.
3.1.3  If a woman infected with HIV becomes pregnant, her baby may also

be infected with HIV, by the time the baby is born. Suggest TWO
ways how this may occur.
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The diagram below represents a developing foetus in a human body.

2.4.1

242

243

244

/\

<z A

N

c

Identify:

(a A

(b) €

State TWO functions of the fluid in part B.

Name ONE system in the baby's body that takes over the function
of part D once the baby is born.

Explain ONE negative impact on foetal development if part D is
reduced significantly.
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24

241

242

243

244

(a) Chorionv/Amnion

(b) Umbilical cordv

- Protects the foetus from shockv'/Acts as a shock absorber

- Protects the foetus from drying outv’

- Protects the foetus from temperature changesv’

- Allows free movement of the foetusv (Any 2)
(MARK FIRST TWO ONLY)

- Gaseous exchange systemv’

- Excretory systemv

- Digestive systemv’ (Any 1)
(MARK FIRST ONE ONLY)

- The foetus will receive less nutrientsv
and therefore have a lower birth mass+'/physical under-
development/mental under-development

- The foetus will receive less oxygenv
and therefore have a lower birth massv'/physical under-
development/mental under-development

- Waste will accumulatev’
and it will affect the functioning of the foetusv
(MARK FIRST ONE ONLY)

(2)
(7)
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1.5 Study the diagram below.
A
B
c
D
E
F
Match the structures (A to F) with the descriptions (1.5.1 to 1.5.5) below, for
example 1.5.6 G. A letter may be used more than once, or not at all.
1.5.1 Where gaseous exchange occurs between the mother and
the foetus (1)
1.5.2 Removes excretory products from the foetus (1)
1.5.3 Contains strong muscles which will push the foetus out during birth (1)
1.54 Clamped and cut after the baby is born (1)
1.5.5 Acts as a shock absorber for the developing foetus (1)
(3)
1.5 1.5.1 Av (1)
1.5.2 Av /B (1)
1.5.3 Ev (1)
1.5.4 Bv (1)
155 Dv (1)
(3)
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3.1 The diagram below represents a developing human foetus in the uterus.

Name TWO blood vessels found in the part labelled B.

Tabulate ONE difference in the composition of blood flowing to and
from the foetus in part B.

Name the process that enables the exchange of substances between the
foetus and the mother at A.

During pregnancy, one complication is that a part of A may tear away
from the uterus.

Explain the consequences to the foetus of such damage.

Downloaggdsiep By mirY8 auECeza.com
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3.1

3.1.1

313

- Umbilical artery v
- Umbilical vein v

(Any order)

Blood to the foetus

Blood away from the foetus

Contains relatively high
concentration of nutrients v’ (Any
examples)

Contains relatively low
concentration of nutrients v

Contains no (metabolic) waste
products v

Contains high concentration
(metabolic) waste products «

Contains relatively high
concentration of oxygen

Contains relatively low
concentration of oxygen

Contains relatively
low concentration of carbon
dioxide v

Contains relatively high
concentration of carbon dioxide v

(Mark the first ONE only)

Diffusion v

1 x 2 + 1 mark for the table

- The placenta will not be fully functional v / there is less surface

area for diffusion and therefore,

- less oxygen/ nutrients will be supplied to foetus v

- leading to under development v

- causes the accumulation of metabolic waste products v in the
foetus/less diffusion of wastes to the mother
- causing blood to be highly toxic v'and this

- results in the miscarriage / death of the foetus v

(Any 3)

(3)
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3.3 The diagram below shows the structure of a developing human foetus in the
uterus. Study the diagram and answer the questions that follow.

3.3.1 Identify the LETTER that represents the following:

(a) Foetus (1)

(b) Umbilical cord (1)
3.3.2 Give ONE function of amniotic fluid. (1)
3.3.3 Region D serves as a barrier between the growing foetus and the

mother. Provide TWO reasons why this barrier is necessary. (2)

3.34 Tabulate TWO differences between the blood that moves from the
mother to region D and the blood that goes from region D to the

mother. (5)

(10)
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3.3 3.31 (a) Bv (1)
(b) AV (1)
3.3.2 - It allows free movement of the foetusv'/
- Maintains a constant temperature/
- Acts as a shock absorber/
- Prevents dessication/drying out of the foetus
Mark FIRST ONE only (1)
3.3.3 Helps to prevent infections from passing from mother to foetusv
Helps to prevent blood from mixingv’ (2)
3.34

Blood from mother to foetus

Blood from foetus to mother

High in oxygen v

Low in oxygenv’

High in glucose v

Low in glucosev

Low in carbon dioxide v

High in carbon dioxidev’

Low in (nitrogenous) wastev’

High in (nitrogenous) wastev’

Mark FIRST TWO only+1(table)

(5)
(10)

Downloag@dsep By MirY 8 auceza.com




3.4

Downloaded from gduresourceza.com

The diagram below represents the relationship between the blood system of
the foetus and that of the mother. The arrows indicate the direction of blood
flow in the blood vessels.

Blood vessel A of Blood vessel B of
the mother \’ I 1 the mother
o i Blood space/

Sinuses of the

mother
:Ir Placenta
Blood vessel D Blood vessel C
of the foetus of the foetus
Umbilical cord
Foetus

3.4.1

342

3.43

3.44

Apart from playing a role in the diffusion of substances from the
mother's blood to the foetus' blood, and vice versa, state TWO
other functions of the placenta.

Blood vessel D is an artery.

Tabulate TWO differences between the composition of blood found
in blood vessel C and blood found in blood vessel D.

Explain ONE consequence for the foetus if blood vessel D
becomes blocked preventing blood flow.

If the blood of the mother and the blood of the foetus come into
contact with each another, it could lead to the death of the foetus.

Describe why this would occur.
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3.4 3.4.1

3.4.2

3.4.3

3.44

- It act as a micro-filterv /prevents harmful substances from

reaching the foetus

- It secretes progesterone+ /oestrogen during pregnancy
Immunity is transferred from the mother to the foetusv' (Any 2)

(MARK FIRST TWO ONLY)

BELOOD VESSEL C

ELOOD VESSEL D

High concentration of
nutrientsv/example of nutrient

Low concentration of
nutrientsv'/example of nutrient

Low concentration of waste
products+/example of waste
product

High concentration of waste
products+ /example of waste
product

High concentration of oxygenv

Low concentration of oxygen~

Low concentration of carbon
dioxidev

High concentration of carbon
dioxidev

(MARK FIRST TWO ONLY)

- Waste products/nitrogenous waste/CO; will accumulatev” in the

foetus' body

Table: (1) and (Any 2 x 2)

causing the death of the foetusv

(MARK FIRST ONE ONLY)

may not be compatiblev

Harmful substancesv /bacteria

may pass from the mother's blood to the blood of the foetusv
OR

The blood typesv/other proteins of the mother and baby

(2)
(11)

Downloag@dsep By MirY 8 auceza.com




Downloaded from gduresourceza.com

2.2 The diagram below illustrates the circulation of blood in the uterus wall of a
pregnant woman. The arrows show the direction of blood flow.

Blood circulation to the human foetus

2.2.1 Identify A as the region where the exchange of substances
between the mother's body and the developing foetus takes place. (1)
222 Identify B as the structure in which there is a vein and two arteries. (1)
223 Tabulate TWO differences in the composition of the blood in a vein
and in an artery found in structure B. (5)
(7)
2.2
221 Placenta v (1)
2.22  Umbilical cord v (1)
2.2.3 Vein Artery

Oxygen content — Highv’

Oxygen content — Lowv”

Nutrient content — Highv'

Nutrient content — Lowv’

CO:zcontent — Lowv

CO:2 content — Highv'

Nitro%anous waste — Lowv’

Nitrogenous waste — High/

Any 2 x 2 + 1 for table

(7)
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3.2 Study the diagram below and answer the questions.

> A

= D

3.2.1

3.2.2

3.23

3.24

|dentify parts:
(@ A
(b) Band
(c) D

Explain why the premature breaking of the part labelled € is regarded as

fatal or life threatening to the survival of the foetus.

Which one of the labelled part is responsible for the production of
progesterone?

Describe how exchange of nutrients, waste products and gases takes
place between the mother and the foetus even though the mother's blood

does not mix with the foetu's blood.
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3.2 3.21

3.2.2

3.2.3

3.24

(a) Placenta v
(b) Umbilical cord v

()

Amniotic fluid v

The premature breaking of amnion causes drainage of

amniotic fluid causing:

» Quicker dehydration of the foetus v

» Temperature variations v

» No free foetal movement v

» No protection from mechanical injury due to shock or
turbulence v (Any 3 x 1)

Placenta v [ A

As the foetus develops, blood filled spaces called maternal
sinuses develop v

The chorionic villi extend into these sinuses v

The blood of foetus and that of the mother are very close to
each other but do not mix because they are separated by the
walls of the chorionic villi v

The umbilical cord attaches the foetus to the placenta and it
contains the umbilical artery and umbilical vein v/

The umbilical artery carries deoxygenated blood with
nitrogenous waste from the embryo to the placenta v

The umbilical vein carries oxygenated blood with nutrients
from the placenta to the foetus v (Any 4 x 1)

(1)

(4)
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The diagram below represents a developing foetus in a human body.

2.3.1

2.3.2

2.33

2.34

2.35

Identify the parts labelled:

(@) X

(b) Y

State ONE function of the fluid labelled Z.

Explain how the part labelled V is structurally suited to perform its
function during the process of birth.

Name TWO systems in the baby's body that take over the
functions of part W once the baby is born.

Explain what prevents another ovum from being produced while
the foetus is developing in a human body.
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2.3

2.31

2.3.2

2.3.3

2.34

2.3.5

(a) Umbilical cordv

(b) Cervixv/endometrium/uterus wall

It provides the fluid medium for free movement of foetusv’

It acts as a shock absorberv

It protects the foetus against dehydrationv’

It protects the foetus against temperature changesv’

Promotes lung developmentv

Holds wastev any
(Mark first ONE only)

Uterine walls are made up of (strong) muscles+” —which contract
and relax to push the foetusv’/ afterhirth forward

Cervix has (elastic) musclesv’ — allowing dilation of the opening to
let the foetus outv” any (1x2)

Respiratoryv/Gaseous exchange system

Digestive v'system

Excretoryv” system

(Mark first TWO only) any

High levels of progesteronev’ inhibits the secretion of FSHv

(2)
(9)
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3.1 The diagram below shows the circulation of blood in the wall of the uterus of a
pregnant woman. The arrows indicate the direction of flow of blood.

Maternal blood space

' |— Foetal capillaries

To foetus

Circulation of blood in the wall of the uterus

3.1.1 Label structures A and D. (2)

3.1.2 Which blood vessel, B, C, E or F, carries the following:

(a) Food to the foetus (1)
(b) Blood from the mother (1)

3.1.3 The foetal capillaries are located inside numerous finger-like villi.
Explain why this is useful. (2)

3.14 Name and describe the role of the TWO glands and their hormones
in preparing part D for pregnhancy. (5)
(11)
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3.1

3.1.1

3.1.2

A = Umbilical cordv
D — Placentav

(a) Bv
(b) EV

The villi increase the surface areav” across which
exchange of substancesv’ can take place between foetal blood and
maternal blood

The Graafian follicle v'in the ovary

produces oestrogenv’

The corpus luteum vin the ovary

produces progesteronev’

Both hormones thicken the endometriumv'/make it more glandular
and vascular/for implantation

(5)
(11)
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3.24

3.2.5

3.2.6
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During pregnancy, the developing foetus is attached to the mother's body
through the placenta. Study the diagram below which shows the structure of
the placenta and its attachment to the foetus.

Blood from
the mother

Cells in
amniotic fluid

Foetus

Blood returns
to mother

Wall of uterus

Label structures A and B respectively.
Name:

(a) TWO useful substances that pass from the mother to the
foetus

(b)  TWO harmful substances that may pass from the mother to
the foetus.

State ONE function of the amniotic fluid.

Name the technique used to draw a sample of the amniotic fluid as
shown in the diagram above.

Give THREE reasons why some people might be in favour of the
process named in QUESTION 3.2.4.

Which condition would a baby have if it had 3 copies of
chromosome number 217
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3.2
3.2.1 A -Umbilical cordv
B - Amnionv’ (2)
3.2.2 (a) Foodv /nutrients/glucose/ amino acids,
oxygeny', waterv’, antibodiesv’ any (2)
(Mark first TWO only)
(b) Drugsv'/ nicotine/ heroin,
CO,v, alcoholv, virusesv'/ named viruses e.g. HIV any (2)
(Mark first TWO only)
3.2.3 Shock absorberv'/prevents physical or mechanical damage
Protectsv the foetus from drying out
Insulatesv” the foetus against temperature fluctuations
Allows foetal movementv'/ growth and development (1)
(Mark first ONE only)
3.2.4 Amniocentesisv’ (1)
3.2.5 - Parents will know whether the foetus grows normalv
- ltis used to determine the sex~ of the foetus
- To detect diseases~ /abnormalities/disorders of the foetus/any e.g
of diseases /abnormalities/disorders (3)
(Mark first THREE only)
3.2.6 Down's syndromev'/trisomy (21) (1)
(12)
42 Name TWO types of twins formed in humans and explain how each type is
formed during fertilisation. (6)
4.2 Non-identicalv /fraternal/dizygotic twins (1)
are produced when (two egg cells)vare (fertilised by two sperms)~ (2)
Identicalv'/monozygotic/(Siamese/conjoined) twins (1)
are formed when (one sperm)v fuses with (one egg cell)v
to form a zygote/blastula/undifferentiated cells of embryo which then splits up
into twov” ( incomplete split in Siamese twins) (any 2) (2)

(6)
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2.3 Study the graph below showing the hormonal changes during pregnancy.
T4 )
5 '.:;a"}:\:l‘:
E oestrogen ’/ .l Vi
g P i /
§ propesere s | / '; L oyoan
£ progesterone i /
= fram structure A i Vs 1",. t'. ;f
'g ) e / [,1' .,l ) / prolactin
B - e
- |_\ T = — T - -
NG 10 0 Time (weeks) 30 /T\iﬂ 50
Fertilisation Pregnancy Labour and birth Lactation
2.3.1 Identify the following structures:
(@ A
b) B
2.3.2  State the following:
(a)  Where prolactin is produced
(b)  The function of prolactin
233 Explain the significance of the levels of oestrogen and progesterone
dropping towards the end of pregnancy.
234 Explain what will happen if structure A breaks down at the end of the
first week of pregnancy.
2.3.5 Suggest the role of oxytocin around week 40 of pregnhancy.
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2.3

2.3.1

2.3.2

2.3.3

234

2.3.5

(a) Corpus luteumv
(b) Placentav’

(a) Hypophysisv//Pituitary gland
(b) Stimulates mammary glands to produce milkv’

There is no need to maintain endometrium any longerv — allows
the placenta removal as afterhbirthv’

Uterine wall will disintegratev’ — miscarriage occurs+'/implantation
would not occur

Brings about contractionsv” of the uterus during labour/stimulates
milk production

(1)
9)
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9.Investigations

2.5 The table below represents a female individual's hormone levels as measured
during the menstrual cycle. The data include the complete cycle of this woman.

Days of the FSH LH Oestrogen | Progesterone
cycle Ul/L Ul/L ng/mé ng/m#
1 6.73 2,58 41,87 0,21
5 5.41 3.5 48,77 0.25
10 3,95 6,15 188,3 0,64
12 3,32 23,71 199,79 1,44
14 3,12 4,26 88,09 5,78
22 2,68 2,63 441,94 18,23
27 4,92 2,29 120,96 0,74

2.5.1  What was the duration of the menstrual cycle of this individual?
2.5.2  Which day of the cycle did ovulation occur?
2.5.3 Give areason for your answer in QUESTION 2.5.2.

254 What evidence can be drawn from the table to suggest that
menstruation occurred during the first five days of the cycle?

2.5.5 From the table, describe the relationship between the hormones FSH
and progesterone during the cycle.

25 251 27 v days
2.5.2 12" vday of the cycle.

2.5.3 The concentration of LH had reached its highest level on that day. v

2.54 - The progesterone levels are very low. v/
- Oestrogen levels are very low. v
- FSHis high. v
255 - When the concentration levels of FSH is high, v the

concentration of progesterone is low. v/
OR

- When the concentration levels of progestercne is high, v the
concentration of FSH is low. v/
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A fertility monitor measures the concentration of cestrogen and luteinising
hormone (LH) in a woman's urine. A fertile period is the time when the ovum

is ready to be fertilised.

The graph below appears on the information sheet that is provided with the

fertility monitor.

Hormone level

HIGH

FERTILITY

HIGHEST
FERTILITY

ey

LOW FERTILITY

LOW FERTILITY

AN

”

| oestrogen

—

1 2 3 4

Day of cycle

5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

2.2.1

2.2.2

223

224

2.25

228

Name the gland that secretes LH.

Explain why the fertility monitor measures the concentration of LH.

Explain why some women would use a fertility monitor.

[Adapted from http://www.amazon.co.uk]

What evidence in the graph indicates that a healthy follicle is

developing in the ovary during the first half of the cycle?

If a woman using the fertility monitor finds that her LH level peaks
on day 17, between which days does she experience the 'highest

fertility'?

Explain why the

fertility monitor
progesterone level in the blood to predict fertile days.

does

not measure the

(3)
(12)
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22

2.21

222

223

224

225

226

Pituitaryv” gland/hypophysis

- High levels of LHv
- stimulates ovulationv”

- To monitor their fertile periodsv’
- to prevent pregnancyv/to increase chances of falling pregnant

- Qestrogenv
- levels risev’

Between 16 and 18+ v

- Progesterone only risesv’

- after ovulationv

- This shows that the fertility period has already passedv /fwhen
fertility is low

(3)
(12)
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An investigation was conducted to determine the relationship between the ages
of women and the chances of miscarriages. A group of 20 women from each
age group and from different racial groups in a specific area were selected
randomly.

» Different groups of women were exposed to similar medical care and similar

diets
« Women were encouraged to do similar physical activities

« Different groups were monitored and exposed to similar social environment

The results of the investigation are shown in a graphical form below:

CHANCES OF MISCARRIAGES AMONG WOMEN
OF DIFFERENT AGES
$ 60
73]
g 50 >0
<
% 40
<L
@
= 30 22
G
3 20 15
11
]
Nl
E D T T T T
22 28 34 40 46
AGE OF WOMEN

What was the sample size selected for this investigation?
Identify the:

(a) Independent variahle

(b)  Dependent variable

Describe the relationship that exists between the ages of women and
the chances of them miscarrying.

How would you improve the reliability of this investigation?

According to the data obtained, how many of the women sampled who
are 46 years old are likely to miscarry? Show ALL working.
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3.1 3.1.1 100 v Women (1)
3.1.2 (a) Ageof women v (1)
(b)  Percentage / incidence of miscarriage v (1)
3.1.3  The older the woman, v the higher the chances of having a
miscarriage. v (2)
3.1.4 - By taking larger samples. v’
- Repeat the investigation in different population areas. v/ (2)
315 50%x20v =10v
OR
S0 v =10 v
100 x 20 10 (2)
23 An investigation was conducted to determine the relationship between the
ages of women, the number of pregnancies per month and the chances of
miscarriages.
The results of the investigation are shown in the table below.
AGES OF |PREGNANCIES| MISCARRIAGES
WOMEN PER MONTH (%)
(%)
22 25 10
28 24 11
34 18 15
40 6 24
46 2 50
[Adapted from http://www.children.gov.on.ca]
2.3.1 Draw a line graph to show the relationship between the ages of the
women and the percentage of pregnancies per month. (6)
232 Describe the relationship that exists between the ages of women
and the chances of them miscarrying. (2)
233 According to the data obtained, if there are 12 pregnant women
who are 46 years old, how many of them are likely to miscarry?
Show ALL working. (2)
(10)
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2.3 2.3.1
Graph to show the relationship between ages of women and
the percentage of preghancies per month
30
= % 24
§ T - -%__ B
E 2 S~._ 18
2 -
gee BN
o ~
& 10 —
c > 3
E’j 5 L - 5
D.- - — *
G L L L L]
22 28 34 40 46
Ages of women (years)
232 The older the women, the higher the chances of having
miscarriagesv’ v
OR
The younger the women, the lower the chances of having
miscarriagesv v’ (2)
2.3.3 50% x 12v = 6v
OR
50 x12v =6v
100 (2)
(10)

Downloag@dsep By MirY 8 auceza.com




Downloaded from,ggluresourceza.com

3.2 Records of human fertility for the period 1941 to 1990 have shown changes in
the sperm count of normal men. The table below summarises the changing
percentages of men with high or low sperm count over a period of 50 years.

MEN WITH HIGH MEN WITH LOW
TIME PERIOD SPERM COUNT (%) SPERM COUNT (%)
1941-1950 50 4
1951-1960 45 5
1961-1970 28 11
1971-1980 21 14
1981-1990 15 18
3.2.1 During which time period was there:

3.2.2

3.2.3

(a) The highest percentage of men with low sperm count
(b) The lowest percentage of men with high sperm count

Calculate the percentage increase of men with low sperm counts from
1971 to 1990.

Draw a bar graph to show the percentages of men with a high sperm
count for the period indicated in the table.

3.2 321 (a) 1981 -1990 v

3.2.3

(b) 1981 —1990 v

3.22 9% increase =$ v =28,5% v
Percentage of men with a high sperm count from
e 1941 to 1990
= 60
@ 50
-5,%_.:, 40
= g 30
£39 20
=
s 1 =
o 0
= 1941 - 1950 1951 - 1960 1961 - 1970 1971 - 1980 1981 - 1990
Time (Years)
Criteria Mark Allocation
Bar graph drawn (T) 1
Title of graph (C) 1
Correct scale for X-axis (equal
width and spacing of the bars) 1
and Y-axis (S)
Correct label and unit for X-axis 1
and Y-axis (L)
0: No bars plotted correctly
Plotting of the bars (P) 1: 1 to 3 bars plotted correctly
2. All bars plotted correctly
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A tubal ligation is a surgical procedure in which a woman’s Fallopian tubes are
clamped and blocked. Mpume underwent this procedure to prevent pregnancy.

After many years, Mpume decided to have children but was advised that it was
dangerous to reverse the tubal ligation. It was recommended that she try in vitro
fertilisation (IVF) instead. She was given hormone supplements before the IVF
was performed.

The diagram below is a representation of how the IVF procedure was done.

l:‘. ‘\\\ /f"'\;l 2 ‘\ /,‘ - 5::‘\}\1\\ \.j:" l‘,
<GS & /°V'“
// \/\
Morula ‘ Spsrm
< ®<
———

2.3.1 Identify TWO hormones that were likely to be present in the

hormone supplement given to Mpume. (2)
2.3.2 Why is it not necessary for the hormone supplement to contain

progesterone? (2)
233 How does a tubal ligation prevent a pregnancy? (3)
234 Describe the events that take place after fertilisation in the test tube

until implantation occurs in the uterus. (6)

235 Describe the negative feedback mechanism between FSH and
progesterone as it would occur in Mpume’s body during pregnancy. (3)

2.3.6 When Mpume falls pregnant, what will happen to the:

(a) Corpus luteum (1
(b) Endometrium (1)
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2.3
2.31

2.3.2

2.3.3

2.34

2.3.5

2.3.6

FSHv
LH v

(

Mark first TWO only)

LH stimulates development of the corpus luteum v
which will produce the progesteronev’
OR
Progesterone is not needed for either the formation of ovav’
or the release of ovav’

As a result of the blocked Fallopian tubesv’
sperm cannot reach the ovumv’
and hence fertilisation cannot take placev’

The zygotev’

undergoes mitosisvy’

until a ball of cells is formedv’
called a morulav’

The morula continues to divide and forms a mass of cells with a

hollow cavityv’

called a blastocystv'/blastula

which forms chorionic villiv’

which attaches it to the endometriumv’

High progesterone levelsy’
will inhibit FSHv
so that no new follicle/ovum developsv’

(a) Remains large/v'increases in size

(b) Becomes thickerv'/thickness maintained

Any

(1)

(1)
(18)
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An investigation was carried out to determine the effects of smoking during
pregnancy on the baby's birth weight. Babies born weighing 2 499 g or less

have a low birth weight.

The table below compares the percentage of babies with a low birth weight
born to mothers who smoked with mothers who did not smoke in a certain city

in 2009.
BIRTH WEIGHT PERCENTAGE OF TOTAL BIRTHS (%) IN 2009
(GRAMS) MOTHERS WHO MOTHERS WHO DID
SMOKED NOT SMOKE
<1 000 07 0.2
1 000-1 499 09 0.3
1 500-1 999 2.2 1.1
2 000-2 499 7.1 3.2
[Adapted from www.ainw.gov. au]
2.2.1 Draw a histogram to represent the percentage of births in each

weight group born to mothers who smoked.

222 Why were babies that weighed more than 2500g at birth not
included in the investigation?

223 State a general conclusion for the investigation based on the data
in the table.
224 Describe how chemicals from cigarette smoke are able to reach

the baby's blood from the mother's blood.
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2.2

2.2.1

The percentage of low birth weight babies
born to mothers who smoked during
pregnancy in 2009

71

Births (%)

<1000 1000-1499 1500-1999 2000-2499
Birth weight (grams)

222

223

224

Babies that weigh 2 500 g or more are considered to be of a
normal/healthy birth weightv

The total percentage of low birth weight babies born to mothers
who smoked was higher than those born to mothers who did not
smokev'v

OR
The total percentage of low birth weight babies born to mothers
who did not smoke was lower than those bomn to mothers who
smokedv v

- Chemicals dissolved in the mothers blood v

- are able to move across the placentav/and through the
umbilical cord into the babies blood

- by diffusionv Any

(2)
(11)
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10. EXTRACTS
3.2 Read the passage below and answer the questions that follow.
About 400 million sperm cells are produced daily in the body of a healthy male.
Studies have shown that the sperm count drops as a result of heated car seats,
anti-sperm antibodies and the abuse of substances like marijuana and alcahol.
3.2.1 List TWO causes of male infertility mentioned in the passage ahove. (2)
3.2.2 Describe briefly how sperm cells are produced. (3)
3.2.3 Name the structure in the sperm cells that contains the enzymes that
aid fertilisation. (1)
3.24 Where does fertilisation occur in the female reproductive system? (1)
3.2.5 Describe the role of hormones in preparing the female body for the
process mentioned in QUESTION 3.2.4. 4)
(11)
3.2 3.21 Heated car seatsv'
Substance abusev’
Anti-sperm antibodiesv’ Mark FIRST TWO only (2 x 1) (2)
322 Diploidv'/germinal epithelial cells/ in the seminiferous tubules of the
testesv’ undergo meiosisv'to form haploid sperm cellsv
Any three (3)
3.2.3 Acrosome v (1)
324 Fallopian Tubev’ (1)
325 FSHv is secreted by the pituitary gland to stimulate follicle
developmenty’
LHv is secreted by the pituitary gland to stimulate ovulationv’ 4)
(11)
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11. Essays

QUESTION 4

Describe the process of cogenesis as it takes place in the female body. Also describe
the functions of the two hormones produced by the ovaries including their role in the
body during puberty.

Content:
Synthesis:

Oogenesis in female body

Under the influence of FSHv

diploidv'cells

in the ovaryv

undergo mitosisv’

to form numerous folliclesv /primary cocyte

One cell inside a follicle enlarges and undergoes meiosisv’

Of the four cells that are produced, only one cell survivesv’

to form a mature haploid ovumv’ (Any 5)

Hormones of the ovaries
Qestrogenv’
Produced by the Graafian folliclesv” in the ovaries

Causes the lining of the uterusv’/endometrium

to become thicker/more vasculary’

in preparation for a possible implantation of the embryo and
development of the foetus+

During puberty oestrogen stimulates:

The widening of the pelvis/hipsv’
The growth and development of the breastsv’
The growth of the female sex organsy’
The start of the menstrual cycle, ovulation and menstruationv’
(Any 7)

Progesteronev”
Produced by the corpus luteumv’in the ovaries

Progesterone causes further thickening of the endometriumv’
so that it is ready for implantation of the embryo should fertilisation occury’
High levels of progesteronev’
inhibits the secretion of FSHv
by the pituitary glandv
which in turn prevents the further development of any new ovum in the
ovariesv’
(Any 5)
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QUESTION 4

Describe the hormonal control of the menstrual cycle.

Content: (17)
Synthesis: (3)
(20)

QUESTION 4

The menstrual cycle is a series of events that occur in the female body to
prepare it for possible pregnancyv’

Which involves ovarian cyclev

and the uterine cyclev’

It takes an average of 28 daysv

The pituitary glandv'/hypophysis
secretes FSHv
which stimulates the development of a primary folliclev in the ovary

The developing folliclev'/Graafian follicle
secretes oestrogenv’
which stimulates the thickening of the lining of the uterusvfendometrium

Around day 13 pituitary glandv'/hypophysis
secretes LHv
which cause ovulation to occurv”’

Under the influence of LHv

the remains of the Graafian follicle develops into the corpus luteumy’
which secretes the progesteronev’

which continues to stimulate the thickening of the uterusv

High levels of progesteronev’
inhibits the preduction of FSHY
so that the ovaries are no longer stimulated to produce another ovumv”

If fertilisation does not occur, the corpus luteum degeneratesv’
and stops producing progesteronev’

The pituitary gland/hypophysis is no longer inhibited in its production of FSHv
and a new follicle developsv”

The thick endometrium is no longer maintained~/ it degenerates

and is shed together with blood v/menstruation takes place (Any 17)

Content; (17)
Synthesis: (3)
[20]
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QUESTION 4

Sperm is produced, transported and then combined with secretions from the accessory
glands to form semen. The semen is then transferred into the body of the female
where it meets the ovum.

Describe all the processes referred to in the statement above and explain THREE
structural adaptations of the sperm for fertilisation.

Content:
Synthesis:

(17)

(3)
(20)

Spermatogenesisv (5)

Takes place under the influence of testosteronev’

in the seminiferous tubulesv/testis

Diploid cellsv'/germinal epithelium

undergo meiosisv’

to form haploid sperm cellsv (Any 4}

Formation and transport of semen (T)

Sperm maturev'/are temporarily stored

in the epididymisv’

During ejaculationv”

sperm move into the vas deferensv

As it passes the seminal vesiclesv,

prostate glandv” and

Cowper’s glandsv’

fluids are added that provide nutrition,v

promote the movementv” of the sperm

and neufralise the acids v produced in the vagina
The semen passes through the urethrav’

of the penisv’

into the vaginav’

during copulationv”

and swims up the Fallopian tubev'where it meets the ovum (Any 7)

Structural suitability of the sperm cell for fertilisation (A)

The acrosomev’
contains enzymes to dissolve a path into the ovumv*

Nucleus of the spermv’
carries genetic material of the malev/haploid humber of chromosomes

Many mitochondriav’in the middle piece
release energyv’ so that sperms could swim

The presence of a tailv’
enables sperm cells to swimv towards the ovum

The contents of the sperm cell such as the cytoplasm is reducedv/condensed
making the sperm light for efficient movementy’

Sperm is streamlinedv’
to allow for easier movementy”
(MARK FIRST THREE ONLY) (Any 3x2)

4)

(7)

(6)
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QUESTION 4

Describe how genetic variation is brought about in gametes through cell division and
name and describe the specific process that takes place in the formation of an ovum.

Content:
Synthesis:

(17)

(20)

Genetic variation is brought about in gametes through meiosisv in two ways:
Crossing-over v

- During Prophase Iv

- Homologeus chromosomesv'/bivalents pair up

- Each chromosome has 2 chromatidsv’

- Non-sister chromatids of the homologous pair overlapv’/cross over

- Points at which crossing-over takes place are referred to as chiasmatav’

- Genetic material is exchangedv’

- hetween non-sister chromatids+’

- After the process of crossing-over chromosomes have genes from its
homologous partnery’

- This means that each gamete formed will have a mix of genes from maternal
and paternal parentsv’ Max

*Random arrangement of chromosomes at the equator v/

- During Metaphase Iv'

- Each pair of homologous chromosomesv’

- *may line up either wayv'/randomly on the equator of the spindle

- *Independently of what the other pairs are doingv/ independent assortment

- During Metaphase I1v/
- Each individual chromosomev’
- "may line up either wayv'fflipped on the equator of the spindle
- *This means that gametes will have differing number/mix of maternal and
paternal chromosomesv'/chromatids Max
(at least 1 of the *compulsory and any 4 which could include compulsory points)

Formation of an ovum

- During cogenesisv’

- dipleid cellsv'

- in the ovaryv’

- undergo meiosisv’

- toform a primary cocytev’

- consisting of haploid cellsv’

- One cellv develops inte an cvum

(3)
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QUESTION 4

Name the hormones produced by the testes and ovaries and describe the role of each
hormone in human reproduction.

Content:
Synthesis:

(17)
(3)
(20)

Testosteronev’

Produced by seminiferous tubules+v” in the testes

Curing puberty testosterone stimulates:

The despening of the voice as vocal cords elongate in the larynxv’

The development of musclesv”

The growth of facial, pubic and body hairv

Development of the penis and testesv’

The production of sperm in the testesv’ max

Oestrogenv’

Produced by the Graafian folliclesv” in the ovaries

Causes the lining of the uterusv/endometrium

to become thicker/more vascular v

in preparation for a possible implantation of the embryo and development of the
foetusv

During puberty oestrogen stimulates:

The widening of the pelvis/hipsv’

The growth and development of the breastsv”

The growth of the female sex organsv’

The start of the menstrual cycle, ovulation and menstruationv max

Progesteronev’

Produced by the corpus luteumv” and placentav’

Progesterone causes further thickening of the endometriumv

s0 that it is ready for implantation of the embryo should fertilisation occurv

High levels of progesteronev’

inhibits the secretion of FSHv

by the pituitary glandv’

which in turn prevents the further development of any new ovum in the ovaryv” max

Content
Synthesis

(5)

(5)
(17)

(20)
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4.3 Describe the menstrual cycle and how it is influenced by different hormones.
Content: (17)
Synthesis: (3)
(20)
4.3 The mensfrual cycle is a series of events that occur in the female body to

prepare it for possible pregnancyy”

Which involves ovarian cyclev

and the uterine cyclev

It takes an average of 28 daysv’

The pituitary glandv/hypophysis

secretes FSHv

which stimulates the development of a primary folliclev” in the ovary
The developing folliclev’/Graafian follicle

secretes cestrogenv’

which stimulates the thickening of the lining of the uterusv/endometrium
Around day 13 pituitary glandv"/hypophysis

secretes LHv

which cause ovulation to occurv’

The remains of the Graafian follicle develops into the corpus luteumv”
which secretes the progesteronev’

which continues to stimulate the thickening of the uterusv’

High levels of progesteronev’

inhibits the production of FSHv"

so that the ovaries are no longer stimulated to produce another folliclev
If fertilisation does not occur, the corpus luteum degeneratesy

and stops producing progesteronev’

The pituitary gland/hypophysis is no longer inhibited in its production of
FSHv and a new follicle develops

The thick endometrium is no longer maintained~’/ it degenerates

and is shed together with blood/menstruation takes place Any (17)

Content: (17)
Synthesis: (3)
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