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PAGE 2 - SPECIFICATION REMINDER

Biology - 4.1-2015 spec

Human Reproduction — Systems, Gametogenesis,
Fertilisation & Embryo — what the new spec asks

WJEC GCE A Level Biology (from 2015) - Unit 4: Variation, Inheritance & Options - Topic 4.1.

Male reproductive system

e Testes (seminiferous tubules + Leydig cells) produce
sperm and testosterone.

e Sperm matures in the epididymis; vas deferens to the
urethra.

e Accessory glands (seminal vesicle, prostate) provide
seminal fluid.

Spermatogenesis

e Germinal epithelium = spermatogonia = primary =
secondary spermatocytes.

e Meiosis | and Il yield haploid spermatids; FSH and LH
driven.

e Sertoli cells nourish; spermiogenesis adds flagellum
& acrosome.

Menstrual cycle

e FSH stimulates follicle growth; oestrogen builds
endometrium.

e LH surge at ~day 14 triggers ovulation.

e Corpus luteum secretes progesterone; falls if no
fertilisation.

Female reproductive system

Ovaries house primary follicles; release secondary
oocytes at ovulation.

Fallopian tube site of fertilisation; uterus implants
the blastocyst.

Cervix and vagina form the birth canal.

Oogenesis

Oogonia = primary oocytes arrested at prophase |
before birth.

Each cycle, one primary oocyte completes meiosis | =
secondary oocyte.

Meiosis Il only completes if fertilised; polar bodies
degenerate.

Fertilisation & embryo

Acrosome reaction releases hydrolytic enzymes to
penetrate zona pellucida.

Cortical reaction prevents polyspermy; zygote begins
cleavage.

Blastocyst implants ~6 days; placenta forms from
trophoblast + endometrium.



PAGE 3 - CRIB SHEET

Biology - 4.1-2015 spec

Human Reproduction — Systems, Gametogenesis,
Fertilisation & Embryo in one page

Quick-reference notes — revisit before each question.

Male tract
Testes (seminiferous tubules) =
epididymis > vas deferens = urethra.

Leydig cells secrete testosterone (LH-
driven).

Sertoli cells support spermatogenesis
(FSH-driven).

Oogenesis
Oogonia all formed before birth,
arrested at prophase I.

Each cycle: 1 primary oocyte completes
meiosis | = 2° oocyte + polar body.

Meiosis Il finishes only at fertilisation.

Embryo & placenta
Cleavage - morula = blastocyst.
Implants in endometrium ~day 6.

Placenta exchanges O, nutrients,
wastes; secretes hCG.

Female tract

Ovary - fallopian tube (fertilisation) -
uterus (implant) = cervix - vagina.
~400 follicles ovulate in a lifetime.

Menstrual cycle

FSH builds follicle; oestrogen builds
endometrium.

LH surge = ovulation ~day 14.

Progesterone (corpus luteum)
maintains lining; falls > menses.

Hormones summary

FSH & LH from anterior pituitary.
Oestrogen + progesterone feedback on
hypothalamus.

hCG sustains corpus luteum in early
pregnancy.

Spermatogenesis

Spermatogonia = primary =
secondary spermatocyte = spermatid
-> sperm.

Meiosis | + Il inside seminiferous
tubule walls.

Acrosome from Golgi; flagellum from
centriole.

Fertilisation

Acrosome reaction releases enzymes
-> penetrates zona pellucida.

Cortical reaction — blocks polyspermy.
Pronuclei fuse = diploid zygote.



Question1 WJEC BY5 June 2011 -Q7 6 marks

14

Examiner
only

7. The drawing below shows a cross section through a seminiferous tubule.

(a) (i) On the diagram, label cells A-D. [2]
(1) Name the cell labelled X in the diagram. [1]

(i)  What is the function of the cell labelled X? (1]

(b) (1) State the type of cell division involved in the production of cell A. [1]
(i)  Explain why there are more spermatozoa than cell type A in the tubule. [1]
(Total 6 marks)




Question 2 WJEC BY5 June 2012 - Q2 8 marks

: ]

Examiner
only
2. (a) Mostflowering plants are adapted for pollination by wind or insects.
Define the term pollination. [1]
(b)  After pollination a pollen tube grows through the carpel of a flower.
The diagram shows a longitudinal section through a carpel with a pollen grain on the
stigma.
X
(i) Name the structure X shown in the diagram. (1
(11) Draw a line on the diagram to indicate the route of growth of a pollen tube through
the carpel to structure X. [1]




Question 2 (cont.) WJEC BY5 June 2012 - Q2 8 marks

Examiner
only

(¢) The diagram below shows the sequence of events which take place when the nucleus of
an animal sperm enters the cytoplasm of the egg.

pellucida
(jelly coat)

o NV 7
Cytoplasm JZ)’ZS(

(i) Name the part of the reproductive tract in which these events take place. 1]

(ii)  Use the information in the diagram to explain the role of Y in the process. [2]

(d) State two similarities between the process visible in the diagram in part (¢) and the

process by which the male nucleus enters a plant ovule. [2]
L.
2.
(Total 8 marks)

L




Question 3 WJEC BY5 June 2013 - Q1 8 marks

Examiner
.. . . . . . only
1. Distinguish between the following pairs of biological terms.

(a) seminiferous tubule and seminal vesicle; [2]
(b) DNA ligase and DNA polymerase; [2]
(c¢) gene and allele; [2]

(d)  primary succession and secondary succession. [2]




Question 3 (cont.) WJEC BY5 June 2013 - Q1 8 marks

; i
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Question 4 WJEC BY5 June 2013 - Q4 15 marks

; ]

Examiner
. . . only
4. The diagram below represents a section through a human ovary showing the developmental
stages which lead to ovulation.
A
B .
3
."& ———
N
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i
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i
L
)
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— 4

(a) (i) Label the structures A — C shown on the diagram above. [3]
(i1)  What process is taking place at P? [1]

(1)) Name the hormone produced by the developing embryo which prevents the
breakdown of structure C. [1]




Question 4 (cont.) WJEC BY5 June 2013 - Q4 15 marks

10

Examiner
(b)  The diagram below represents the stages of oogenesis and fertilisation. only

Germinal epithelial cell

() X

development delayed at
Prophase 1

z Y
development delayed at
Metaphase 2
©,
©)
(i) Name cells W, X, Y and Z shown on the diagram above. [4]
WY e
.
Y e
Z

(i1)  What process is involved in the production of cell W? [1]




Question 4 (cont.) WJEC BY5 June 2013 - Q4 15 marks

11

[Examiner
.. . . . . only
(111)  Inthecircles below draw diagrams showing two pairs of homologous chromosomes

as they would appear in cell X on the diagram opposite (Prophase 1) and the
appearance of the chromosomes following cell division to form cell Y on the
diagram opposite (Metaphase 2). [3]

Cell X Cell Y

(¢) Suggest why only one functional female gamete is produced as a result of meiosis.  [2]




Question 5 WJEC BY5 June 2014 - Q1 8 marks

2
Examiner
. only
Answer all questions.
1. The illustration below shows a secondary oocyte.
A
B .
(a) Label parts A and B. [2]

(b) The diagram below shows a sperm cell.

(YL ALL ALl A

(i) Name the structure labelled C. [1]

(i) Describe the role that structure C plays in fertilisation of the ovum. 2]




Question 5 (cont.) WJEC BY5 June 2014 - Q1 8 marks

; ]

Examiner

|

(c) Explain each of the following. [3] o
(i) cell cleavage
(i) blastocyst
(iii)  implantation




Question 6 WJEC BY5 June 2015 - Q3 12 marks

8
3. (a) Meiosis is a type of cell division. E"?,‘;’,{I‘ef
(i) State the purpose of meiosis. [1]
(i) Name the organs in animals where meiosis occurs. [1]
(b) The diagram below represents meiosis in a cell with two pairs of chromosomes.
equator
CellZ
Early Anaphase |
Y ..
/ Division | \
Metaphase I
/ \ Division Il / \
Cells produced
(i) Label parts X and Y. [1]
(i) Draw chromosomes in the cell outlines for: [4]
l. metaphase |
I. the cells produced




Question 6 (cont.) WJEC BY5 June 2015 - Q3 12 marks

Examiner
only

(c) The drawing of cell W below is an outline of another cell from the same individual as
cell Z. Complete the drawing of cell W to show how independent assortment could
produce an alternative outcome. [1]

CellZ CellW

(d) The drawing below shows the two larger chromosomes from cell Z at a different stage of
meiosis.

1075
010008

(i) Name the stage of meiosis. [1]

(ii)  Explain with the aid of diagrams how the larger chromosomes in cell Z took on the
appearance shown in part (c). [2]

(iii) Name the process shown in your drawings. [1]

12




Question7

WJEC BY5 June 2016 - Q2

2. The photomicrographs show some stages of cell division in a flower of a lily, Lilium candidum.

[

(iif)

(iv)

(b))

Identify the type of cell division shown. [1]

State a part of the flower that could have been used to produce the photomicrographs.

(1]

Write the letters in the order the stages would occur (the first one has been done for

you). (2]
1 E 2 i 3 s A . B i B
Use photomicrograph E to find the haploid number of Lilium candidum. [1]

Haploid number .. ... ...

Name the stages shown in the following photomicrographs. [1]

10 marks

Examiner
only



Question 7 (cont.) WJEC BY5 June 2016 - Q2 10 marks

; ]

Examiner
|
(i) Use your knowledge of cell division to describe two differences between the o

arrangement of chromosomes in stages A and C. [2]

() Name two processes occurring during this type of cell division which help to ensure
genetic variation in the offspring. [2]

10

1075
010005




Question 8

WJEC BY5 June 2017 - Q4

4. The illustration below shows the reproductive system of a human female:

(@)

(b)

O )
- a Q ) \ R
/ S
Name the parts labelled; [2]
Q
S
(i) Name and describe the key event which occurs on day 14 of the menstrual cycle.

(2]

11 marks

Examiner
only




Question 8 (cont.) WJEC BY5 June 2017 - Q4 11 marks

Examiner
only

(i)  Explain why it is important that events in Q and R are coordinated. [3]

Pregnancy testing kits contain monoclonal antibodies bound to coloured beads. The
test involves the reaction between the antibodies and the hormone, human chorionic
gonadotrophin (hCG), in urine.

The graph below shows a typical rise in urinary level of hCG from the first detection of
pregnancy.

200

150

concentration of /
hCG / umol cm™

1075
010009
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0 !
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Days relative to expected start of menstruation (day 0)

Most manufacturers recommend that the test is taken after the expected start of
menstruation.

(c) (i) One manufacturer claims that their product is sensitive enough to be used as many
as four days before menstruation is due.
Use the graph to determine the lowest concentration of hCG that this product can

detect. [1]

(i) Some research indicates that the levels of hCG naturally increase with age in some
women. How might this affect the result of a pregnancy test? [1]




Question 8 (cont.) WJEC BY5 June 2017 - Q4 11 marks

10

Examiner

|
Levels of hCG may be used to estimate the time since conception. Thresholds for the o

urinary hCG hormone can be used to determine time since conception in categories:
1-2 weeks, 2-3 weeks and 3+ weeks since conception, as shown in the graph below.

Mean
hCG level
gt i ——
threshold b
i
/
threshold a
I
i
1-2 | 2-3 3+
weeks} weeks weeks

Time since conception (weeks)

(ili)  Use this information to explain how the product might be used to give a value for
time since conception. [2]

11




Question 8 (cont.) WJEC BY5 June 2017 - Q4 11 marks

. ]
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