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GENETICS AND INHERITANCE

1.Concepts in Inheritance

1.5 The table below shows the autosomes and sex chromosomes of human egg
and sperm cells.

EGG (23) | SPERM (23) | ZYGOTE (46) | SEX OF CHILD
22 + X 22 + X (a) (c)
22 + X 22+Y (b) (d)

1.5.1 Write down the letters (a) and (b) and next to each the autosomes
and sex chromosomes that complete the table above. (2)

1.5.2 Write down the letters (¢) and (d) and next to each the sex of the
child that completes the table above. (2)

1.5.3 A woman has three children, all of whom are boys. What is the
probability of her fourth child being a girl? Explain your answer. (3)

(7)

i s
o

A (@)  44XXV
(b)  44XY~v (2)

1.5.2 (c) Girlv' /female
(d) Boyv'/male (2)

1.56.3 50% v /equal chance that the fourth child would be a boy or a girl
Half of all the sperm of the father carry the X chromosome~ and half
of all the sperm carry the Y chromosome~

(Answer might be given in a Punnett square/line diagram) (3)

(7)
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34 Explain:
341 The principle of dominance {3)
342 Mendel's law of segregation {3)
[30]
3.4
3.4.1 In a heterozygous condition¥” the dominant allele expresses
itself in the phenotypev’, masking the effect of the recessive allelev
OR
When two individuals with pure breedingv confrasting characteristics v
are crossed,the F1-generation all display the dominantv'characteristic (3)
3.4.2 Each characteristic is regulated by two alleles¥ /factors which separatev’
during meiosis so that each gamete contains only one of the
allelesv'[factors (3)

(6)
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2.Monohybrid Crosses

2.4 In cats the allele for short hair is dominant (H) to the allele for long hair (h).

A short-haired cat that is heterozygous is crossed with a longfthaired cat.
Use a genetic cross to determine the percentage chance of the offspring
being heterozygous for hair length.

2.4  Pi/parent

F1/offspring

Phenotype: short-haired X long-haired v
Genotype: Hh x hh v
Meiosis
G/gametes H, h x h,hv
Fertilisation
Genotype: Hh Hh ; hh; hh v
Phenotype: 2 short-haired cats, 2 long-haired cats v

*50% chance of heterozygous offspring v
Parents and offspring v/P1 and F1
Meiosis and fertilisation v

(Any 5 + *1 compulsory mark)

OR
Pi/parent Phenotype: short hair X long hair v
Genotype: Hh X hhv
Meiosis
G/gametes H, h X h,hv
Gamete H h
e ertiisati h Hh hh
ertilisation h Hh hh

Fi/offspring Genotype:

1 mark for correct gametes

1 mark for correct genotypes
Hh : Hh :hh:hh v

2 short-haired cats, 2 long-haired cats v

Phenotype:

*50% chance of heterozygous offspring
Parents and offspring v/P1 and F1

Meiosis and fertilisation v

(Any 5 + *1 compulsory mark)
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2.2 In dogs rough hair (H) is dominant to smooth hair (h). A heterozygous rough-
haired dog is mated with a smooth-haired dog.
Represent a genetic cross to show the phenotypic ratio of the puppies. (6)
2.2. P Phenotype Rough hair X Smooth hairv’
Genotype Hh X hhv’
Meiosis
G/gametes H h X h hv
Fertilisation IMI
Fi Genotype Hh Hh hh  hh v
- S
Phenotypic 1 rough hair : 1 smooth hair v
ratio
P1 and F1'/
Meiosis and fertilisationv Any 6
OR
P1 Phenotype Rough hair X Smooth hairv’
Genotype Hh X hhv
Meiosis
Gametes H h
Fertilisation h Hh hh
h Hh hh
1 mark for correct gametes
1 mark for correct genotypes
Fi Phenotypic 1 rough hair : 1 smooth hair v
ratio
P: and
Fiv (6)
Meiosis and fertilisationv’ Any 6
22 A grey (G) male rabbit was mated with an albino (g) female rabbit. The entire

F 1 generation was grey.
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2.2

P3

Meiosis

Fertilisation
F3

Phenotype Grey male X Albino femalev’
Genotype Gg X ggv’
G/gametes G, g X ? T’
Genotype Gg: Gg g9 g9gg9v
Phenotype 2 grey rabbits : 2 albino rabbits v

Phenotypic ratio of offspring is *1: 1+

P> and
Fav

Meiosis and fertilisationv’

P
Meiosis

Fettilisation

F3

*1 compulsory + any 6

OR
Phenotype Grey male X Albino femalev’
Genotype Gg X agv’
Gametes G g
g Gg g9
g Gg g9

1 mark for correct gametes
1 mark for correct genotypes

Phenotype 2 grey rabbits : 2 albino rabbits v

Phenotypic ratio of offspring is *1 : 1v

P5 and
Fov

Meiosis and fertilisation+

*1 compulsory + any 6

(7)
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In rabbits, black fur is produced by the allele (B) and white fur by the
allele (b).

The table below shows the genotypes of some rabbits.

2.1.1

21.2

RABBIT GENOTYPE
1 BB
2 Bb
3 bb

What is the phenotype:

(a) Produced by the recessive allele (1)
(b) Of rabbit 2 (1)
Give the NUMBER only (1, 2 or 3) of the rabbit(s) that is/are:

(a) Pure-bred

(b) Homozygous dominant (3)
Use a genetic cross to show the percentage chance of rabbits 1 and 3

having offspring with white fur. (6)
(11)
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2.1

2.1.1

2.1.2

2.1.3

(a) Whitev'fur
(b) Blackvfur

(a) 1+ and 3v

(Mark first TWO only)

(b) 1v

(Mark first ONE only)

P4 Phenotype
Genotype
Meiosis
G/gametes

Fertilisation
Fi Genotype

Phenotype

Py and Fyv
Meiosis and fertilisationv

P4 Phenotype
Genotype

Meiosis

Fertilisation

Fi Phenotype

P4 and

Fiv

Meiosis and fertilisationv

Black X Whitev
BE X bbv

B,B X b? bv
Bb; Bb, Bb; Bbv
All black
*0v' %white
(*compulsory mark + 5)
OR

Black X Whitev’
BB X blv

Gametes B B
b Bb Bb
b Bb Bb

1 mark for correct gametes

1 mark for correct genotypes

All black
*0v"% white

(* compulsory
mark + 5)
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2.2 Inrabbits the dominant allele (B) produces black fur and the recessive allele

(b) produces white fur. Study the genotypes of four rabbits.

Rabbit 1 2 3 4
Genotype BB Bb Bb bb
221 Give the phenotypes of:
(a) Rabbit 2 (1)
(b)  Rabbit 4 (1)
2.2.2 State the genotypic ratio that is shown in the table above. (2)
223 If rabbits 1 and 4 were mated together and had 12 offspring, how
many of these would you expect to be black? (1)
224 Rabbit 3 was allowed to breed with rabbit 4. Use a genetic cross to
show the possible phenotypes and genotypes of the F1 generation
for fur colour. (B)
22 221 (a) Black vfur (1)
(b)  White vfur (1)
222 1BB:2Bb:1bb v+ (2)
223 12+ (1)
224 P4 Phenotype Black White v
Genotype Bb Bb +
Meiosis
G/gametes B, b B i
Fertilisation
F4 Genotype b Bb; b b v*
Phenotype Black whitev™
Piand F1v

Meiosis and fertilisation +
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TR

P4 Phenotype Black X White +
Genotype Bb X bb v
Meiosis
Gametes B b
Fertilisation b Bb bb
b Bb bb

1 mark for correct gametes
1 mark for correct genotypes v™*

F4 Phenotype Black ; white v™*
Piand F1+
Meiosis and fertilisation +

*(compulsory 2 + any 4)

(6)
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3.1 In rabbits the dominant allele (B) produces black fur and the recessive allele
(b) produces white fur. Study the table below showing the genotypes of four
rabbits.
RABEIT 1 2 3 4
GENOTYPE BB Bb Bb bb
3.1.1 What are the phenotypes for rabbits 2 and 4, respectively? (2)
3.1.2 State the genotypic ratio that is shown in the table above. (1)
3.1.3 If rabbits 1 and 4 mated and had 18 offspring, how many of these
would you expect to be black? (1)
3.1.4 Rabbit 2 was allowed to mate with rabbit 4.
Represent a genetic cross to show the possible phenotypes and
the genotypes of the F1 generation for fur colour. (6)
(10)
3.1
3.1.1 2-Blackv
4 - Whitev’ (2)
3.1.2 1BB: 2Bh: 1bbv/ 1:2:1 (1)
3.1.3 18+v/all/100% (1)
314 P, phenotype Black x Whitev’
genotype Bb x bbv
Meiosis
G B b xb bv gametes | b b
' ’ B Bb |Bb
b bb | bb
Fertilisation OR 1
mark for correct gametes
1 mark for correct genotypes
Fi genotype  (Bb Bbj bb bbvj
¥ Y
phenotype Black , Whitev
Parents and offspringv' /P4 & F4
Meiosis and fertilisationv’ any (6)
(10)
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14 Plants with yellow flowers were crossed with plants having red flowers. All
the offspring had orange flowers.
Crosses were then done using different combinations of parental phenotypes
to produce the F1 generation. The results are shown in the table below.
Cross Number Results of the Cross
1 All red
2 All orange
3 52 orange and 51 red
4 22 variety yellow, 55 orange, 24 red
1.4.1 Name the type of dominance for flower colour represented by the
above information. (1)
1.4.2 Use the letter Y for yellow and R for red to give the genotype for:
(a) Yellow flowers (1)
(b) Orange flowers (1)
1.4.3 Give the NUMBER of the cross where hoth parents are:
(a) Heterozygous (1)
(b) Homozygous (1)
(3)
14 141 Incompletev” dominance (1)
142 (a) YY¥ (1)
(b) YRv (1)
1.4.3 (a) 4v (1)
(b) 1+/2 (1)

®)
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3.1 In the Hedera plant green leaves (G) are dominant over
variegated leaves (combination of yellow and green) (g). A plant which is

heterozygous for green leaves is crossed with a plant with variegated leaves.

3.1.1 Write the genotype of the plant with green leaves in the crossing
mentioned above.

3.1.2 If the plant in QUESTION 3.1.1 is allowed to undergo self-
pollination and 64 offspring are produced, how many plants ...

(a) will have variegated leaves?
(b) will be heterozygous for green leaves ?
(c) will be homozygous?

3.1
311  Ggv

312  (a)16 v
(b) 32v

(c) 32v

(4)
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2.2.5 Use the symbols T for the normal allele and t for the recessive
Tay-Sachs allele.
Do a genetic cross to determine the percentage chance of a couple
who are both heterozygous for Tay-Sachs, to have a child with this
disorder. (6)
2.2.6 Tay-Sachs disorder has a high incidence among a certain population
group in Europe. One in every 27 people in this population group has
at least one allele for this disorder.
If a sample of 360 000 people in this population group is tested, how
many of them do you expect to have the allele for Tay-Sachs? Show
all workings. (3)
225 Pi:  Phenotype Normal X  Normalv
Genotype Tt X Tt
Meiosis
Gametes: T; t T; tv
Fertilisation
F1Z
Gametes T t
T TT Tt
t Tt tt

v

Phenotype: 25% chance to have a child with Tay Sachs v

Both Py and Fq v
Both meiosis and fertilisation v

OR

(Any 6)
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226

Py: Phenotype Normal X Normalv’
Genotype Tt X Ttv
Meiosis
Gametes T t T tv
Fertilisation M
Fi: TT Tt Tt tt v

Phenotype: 25% chance to have a child with Tay Sachs v/

Both Pyand Fq v
Both meiosis and fertilisation v

iv”x 360000 V= 13V OR 360 000 Vv'=13v
27 1 27

(Any 6)

(3)
(17)
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26 You have two rose plants, both with pink flowers. You cross them and find
that, while most of the offspring are pink, some are red and some are white.
Use a genetic cross to show how breeding two pink flowering plants can
result in pink, red and white flowering plants.
Use the letter R for the red allele and W for the white allele. (6)
[40]
26 2.6.1
P4 Phenotype Pink X Pinkv’
Genotype RW X RwW~
Meiosis
G/gametes R, W X R, W ¢
Fertilisation
F, Genotype RR; RW,;, RW; WW v
e Y
Phenotype Red Pink White v
Pyand Fqv
Meiosis and fertilisationv’
Any 6
OR
P, Phenotype Pink X Pink v
Genotype RW X RW v
Meiosis
Gametes R W
Fertilisation R RR RW
W RW WW
1 mark for correct gametes
1 mark for correct genotypes
Fi Phenotype Red : Pink : White v
P+ and
Fiv
Meiosis and fertilisationv’ (6)
Any 6 [40]
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In an experiment to show co-dominance, cows with white fur (W) were
crossed with bulls with red fur (R). All the offspring of the F4-generation have
roan fur (RW). A roan fur consists of patches of white and patches of red fur.
Roan cows and roan bulls were crossed and the results are given below.

Genotype RR RW

WW

Number of offspring 120 240

120

4.1.1 Give the ratio of the different phenotypes shown in the above table.

4.1.2 Use the information in the table above to draw a pie-chart showing

the proportions of the different genotypes.

4.1.3 Explain why the cows and bulls with genotype RW have roan fur

and not only red or only white fur.
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4.1.1 1:2:1vv (2)
41.2
The proportions of different genotypes for
coat colour of cattle
ww
RR
RW
Rubric for the mark allocation of the pie chart
Correct type of graph 1
Caption 1
Correct proportions of slices 1: 1 correct slice
2: 2 to 3 correct slices
Label / key for each slice 1 mark for each label

NOTE: If the wrong type of graph is drawn: marks will be lost for
"correct type of graph" as well as for drawing the slices in correct

proportions. (7)

4.1.3 Both alleles~ for fur colour are equally dominantv and therefore
both are expressed in the phenotype~

OR

Neither of the alleles+ for red or white colour are dominant over
each otherv and therefore no one colour alone is expressed/
masked in the phenotypev (3)

e
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A farmer has an orchard of apple trees. Each apple produced expressed red
and yellow colour equally (red-yellow apples). To extend his apple orchard,
the farmer collected seeds from the red-yellow apples and grew them.

When the new trees matured, he found that some of the trees produced red
apples (R), others produced yellow apples (Y) and the rest produced apples
that were red-yellow.

3.3.1 Use a genetic cross to explain his results in the F; generation.

3.3.2 What proportion of apples in the Fy generation will be red-yellow
apples?

3.3.3 The farmer saw that the red-yellow apples sell the best. Name the
phenotypes of the trees that he should cross in the future in order
to ensure that any new trees will definitely produce only red-yellow
apples.
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3.3 3.3.1 P, phenotype red-yellow X  red-yellowv
genotype RY X RYv
Meiosis
G/gametes R, Y X R, ¥v
Fertilisation \M
F1 genotype RR, RY, RY, YYv
-

phenotype red red-yellow yellowv
apples apples apples

Py and Fqv
Meiosis and fertilisationv’ (Any 6)

OR

P, phenotype red-yellow X red-yellowv
genotype RY X RYv

Meiosis

Fertilisation Gametes R Y

R RR RY
Y RY YY

1 mark for correct gametes
1 mark for correct genotypes

F1 genotype RR, RY, RY, YYv
—
phenotype red red-yellow vyellowv
apples apples apples

Pyand Fqv
Meiosis and fertilisationv’ (Any 6) (8)

3.3.2 50%v /half (1)

3.3.3 A tree with red applesv’ should be crossed with a tree that
produces yellow applesv’ (2)

(9)
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In mice, the allele for red fur colour (R) is dominant over the allele for grey fur
colour (r). It also happens that all embryos, which are homozygous for the
dominant factor, will always die before birth. If a colony of heterozygous
mice were inbred to produce 300 young living mice, how many of these
offspring would be likely to have red fur and how many will have grey fur?
Use a genetic diagram to show how you arrived at your answer.

3.1

P1 Phenotype Red fur X Red fur +
Genotype Rr v

meiosis
v Gametes

F1 Genotype rr e
Phenotype Red Grev v

Individuals with RR will die before birth:
Phenotypic ratio is therefore 2 red fur : 1 grey fur
(rather than 3 red fur : 1 grey fur)
Therefore: 200 / two thirds of the population has red fur
100 . "v'/ one third of the population has grey fur
Any 6 points from diagram plus 1 compulsory point for the answer
above (*)

4.2

There are red-flowered, white-flowered and pink-flowered varieties in a certain
plant. The results of two crosses are shown in the table below.

Crosses Number of plants of each colour
Red Pink White

Red x white 0 115 0

Pink x pink 40 80 40

Using the symbols R (red) and W (white) for the alleles for flower colour,
represent a genetic cross to explain the results in the table for the cross
between two pink-flowered plants.
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4.2 Py phenotype Pink x Pinkv
genotype RW x RWv
Meiosis
Gametes R W x R WV
Fertilisation

Fi genotype RR RW RW WWv
o
phenotype 1Red 2Pink 1 Whitev™*

Parents/P; and offspring/Fv

Meiosis and fertilisationv’
*1 Compulsory mark + any 5 other (6)

OR
P, phenotype Pink  x Pinkv
genotype RW x RWv
Meifosis
Gametes gametes R W
R RR | RW
Fertilisation w RW | Ww/

1 mark for correct gametes
1 mark for correct genotypes

F4 phenctype 1 Red 2Pink 1 Whitev™

Parents/P 1 and offspring/F v
Meiosis and fertilisationv’

*1 Compulsory mark + any 5 other (6)
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The table below shows the results obtained by first crossing a pure-bred black
furred mouse with a brown furred mouse. The gene for black fur is dominant
over the gene for brown fur. The F; generation was used as parenis
(consisting of 4 breeding pairs) of the F, generation.

Number of | Number of
black mice | brown mice
Parents 1 1

F1 generation 8 0

F2 generation

Offspring of 1% breeding pair 8 1]
Offspring of 2" breeding pair 7 1
Offspring of 3™ breeding pair 5 3
Offspring of 4" breeding pair 4 4
4.2.1 From the data, calculate the phenotypic ratio of the mice with black
fur and the mice with brown fur in the F, generation. Show ALL
your workings. (2)
4272 Suggest why it is better to use the four sets of offspring to calculate
the ratio rather than using only one set. (2)
423 Draw bar graphs on the same system of axes to represent the
phenotypic results of the F> generation offspring of each breeding
pair shown in the table above. (9)

(13)
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4.2

4.2.1

422

4.2.3

24 : 8v/(accept different correct working) =3 : 1+

To increase the reliability of theresultsv' v
OR
Reduces chances of errorsv'v’ any

(2)

(2)

Number of offspring <
O =2 N W RO~ 0O

Results of the number of different colour/phenotypes of
offspring per breeding pair +

<

v | Black - H

1 2 3 4

Breeding pairs v

Key:

Brown - []

T
D ¥'v
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A learner wanted to determine the genotypes of his breeding pair of mice, Black
fur colour is dominant to brown fur colour in mice. His black male was crossed
four times with his brown female. The results of the crosses are shown in the
following graph.

w

mBlack Brown

8
7
7
6 |
; 5
5 |
4 4
4
3
3
2
1
1
0
0o L- S bonia s - —

1st CROSS 2nd CROSS 3rd CROSS 4th CROSS
Results from the 4 crosses

Number of black and brown offspring

1.5.1 Supply the graph with a suitable heading. (2)
1.5.2 Give the dependent variable in this investigation. (1)

1.56.3 From the graph, determine the ratio between all the black and brown

offspring. Show all calculations. (2)
1.5.4 What conclusion can be made from this investigation? (2)
1.5.5 Why did the learner do four crosses? (1)

Downloag@dsep By MirY 8 auceza.com




Downloaded from gduresourceza.com

1.5.1

1.5.2

1.5.3

1.5.4

1.5.5

The number of black and brown offspringv’
from 4 crossesv” between a breeding pair of mice/ black male and
brown female

Number of black and brown offspringv’
Black : Brown

24:8v

3:1v

The black male is heterozygousv’
and the brown female is homozygousv’

To increase the reliabilityv” of the investigation

(2)
(1)

(2)

(2)

(1)
(8)
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A class of Grade 11 learners conducted an investigation to determine the
frequency of dominant and recessive characteristics in their school. The
characteristic investigated was the ability to roll one’s tongue.

The results obtained were recorded in the frequency tree as shown below.

2.3.1

2.3.2

2.3.3

234

2.3.5

800

Roll tongue

1000 /

Learners

200

Cannot roll tongue

Frequency tree for tongue rolling

Based on the results obtained from this investigation, which
characteristic is dominant?

List THREE steps that the learners need to follow while planning
this investigation.

Use the data given in the frequency tree to plot a bar graph.

Would you classify the ability to roll one’s tongue as continuous or
discontinuous variation?

Explain your answer to QUESTION 2.3.4.
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2.3 231

232

2.3.3

Ability to roll the tongue v

« Ask the permission from the participants and the school
principal to conduct the investigation. v
« Determine the sample size. v
« Decide on how data will be recorded. v
« Decide on data capturers to collect data. v
(Mark first THREE only) (Any 3 x 1)

No. of individuals able to roll
tongue vs those who cannot roll
tongue

1000

800

600

W No of individuals 400

0

Roll Tongue Can'troll
tongue
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2.3.4

235

Mark allocation of the graph

Criterion Elaboration Mark
Type of graph (T) | Bar graph drawn 1
Caption (C) Includes both variables: number of

individuals/able or unable to roll

tongue 1
X-axis Equal width of bars AND correct label 1
Y-axis Appropriate scale AND correct label
Plotting (P) 1 bar plotted correctly 1

2 bars plotted correctly 2

NOTE:

If a line graph is drawn —marks will be awarded for the ‘title and

label for X-axis and Y-axis’ only.

If a histogram is drawn — marks will be lost for the ‘type of graph

and correct scale’ only.

Discontinuous v

There is no range of different phenotypes for tongue rolling v/
there are no intermediates between phenotypes, either one can

roll their tongue or they cannot. v

(6)
(1)
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Some people have the ability to roll their tongue {rollers) while other people
cannot roll their tongues (non-rollers).

A Grade 12 learner wanted to determine the frequency of leamers in the
school that could roll their tongues.

She went to each grade in the school and counted the number of rollers and
non-rollers. She presented her results in the graph below.

Number of learners in Grades 8 -12 that can
or cannot roll their tongues

200
180
160
140
120
100 -
80 1|
60 —
40 H -
20 H -

Number of learners

Key- Grade

— Rollers
1] — Non-rollers

311 State a hypothesis for this investigation.
312 Which grade had the most learners that could roll their tongues?
313 Use the data in the graph to draw a table that shows the results

she obtained.

314 Calculate the ratio of rollers to non-rollers. Show ALL working.
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3.1
311

313

Mostv” learners in the school can roll their tonguev”
OR
Mostv” learners cannot roll their tonguev”
OR
Equalv” number of rollers and non-rollers+”
OR
Differencev” in the number of rollers and non-rollersv”
OR
Tongue rolling occursv'/does not occur among the leamersy’ (2)

Grade 10v (1)

The number of rollers and nan-rollers in the different grades

Grade Rollers Non-rollers

8 160 40

9 150 50

10 180 20

11 140 60

12 120 80

OR
The number of rollers and nan-rollers in the different grades

Grade 8 9 10 11 12
Rollers 160 | 150 180 140 120

Non-rollers 40 50 20 60 80

Captionv”
Correct column headingsv’
Correct row headingsv”
Data in table: 5 rows correctv'v'v’
3 to 4 rows correctv'v’
1 to 2 rows correctv’
Drawing of tablev” (7)

160 + 150 + 180 + 140 + 120 =750v
40 + 50 + 20 + 60 + 80 = 250v OR 750v +v 250v
750 +v 250 OR 750/250v

3:1¥ [75%:25% /% % OR 1 non-roller: 3 rollers (4}
(14)
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A learner investigated the frequency of certain dominant and recessive
characteristics in his class.
His hypothesis was:
There will be more learners with dominant characteristics than learners
with recessive ones.
He used 10 boys and 10 girls to investigate the following characteristics. He
collected the data over a two weeks period.
Characteristic Dominant | Recessive
Tongue rolling roller non roller
Number of fingers | five fingers | six fingers
Hair curly hair straight hair
Earlobe attachment [ free earlobe | attached earlobe
The results of the investigation are shown in the table below:

Tongue | NO | 6 Fingers | 5 Fingers | Curly | Straight | Free Attached
roll earlobe | earlobe
v N v

v v v el v
|V v v v v
v v v el
v v v s A
v v v v v’
v v VAN A v v v
v v v v v v’
v v v v 'l v
3.2.1  Process the results of the investigation and tabulate the findings
neatly.
3.2.2 Which TWO processes occur during meiosis to make it possible
for a child to inherit different genes from parents?
3.2.3 Which characteristic shows the largest difference between
dominant and recessive alleles?
3.2.4 Explain if this learner’s hypothesis can be accepted or rejected?
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3.2
3.2.1 Table showing the different characteristics and the number of learners g
Characteristic Number Number Total Cv
Dominant Recessive
Tongue Rolling 15 05 20
rv | Number of fingers 19 01 20
Type of hair 04 16 20
Type of earlobe 17 03 20
Vv
Mark allocation: Heading =1
Column headings =1
Row headings =1
Correct values (1-8) =1
All correct =2 (3)
3.2.2 Crossing overv and random arrangement of homologous chromosomes
at the equator. v (2)
3.2.3 Number of fingersv'/5 or 6 (1)
3.2.4 Acceptedv because the dominant trait is morev in the case given (2)
(10)
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The diagram below shows the offspring of crosses between a pure-bred black
coat bull and a pure-bred white coat cow. The coat colours of the offspring of
the first and second generations are also shown. Coat colour is controlled by
two alleles, one for black and one for white coat colour.

white cow black bull

parents 1@* l .h 2

| |
1°! generation 3 H X n 4
|
| | | ~ |
2"! generation H L)
\)f""*ul
5 6 7 :

8

1.4.1 Use the letters B and b and state which gene is responsible for the
following:

(a) Black coat colour

(b) White coat colour

1.4.2 Which animal(s) (1 to 8) in the diagram must be homozygous for
coat colour?

1.4

1.4.1 (a) Bv
(b) bv

142 v 2v 8v
(Mark first THREE only)
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The diagram below shows a genetic cross between two black mice. Study

Downloaded from gduresourceza.com

the diagram and answer the following questions. Use the symbols B and
b for the alleles of fur colour.

g

~

MALE FEMALE

~ 8

3.1.1

Give the genotype of the male and the female parents
respectively.

What percentage of the F4 generation is recessive? Show your
working.

What is the phenotype ratio of the F, generation?
By using a genetic crossing diagram, show the possible

genotypes and phenotypes of a cross between the white mouse
in the F4 generation and the female parent in the Py generation.
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31 3:14 Male parent Bb v
Female parent Bb v (2)
3.1.2 2 =
2 X 100V = 25% v (2)
3.1.3 3:1v (1)
' 3.14 =
,  Phenotype Black X White¥
Genotype Bb bbv’
v Meiosis
v{ Gamet
. Gamete| B [ b
b Bb | bb
Fertilisation b Bb | bb
1 mark for th
F,  Genotype 1 ko e enon
Phenotype Black Black White Whitev’
1 mark for P, and F{ (must have both)
|- 1 mark for meiosis and Fertilisation (must have both) B (7)
A Bt
4.3 The diagram below shows a crossing between a homozygous black mouse

and a homozygous white mouse. The Fy-generation was all black.

Male Female

P

-~ .

Use the symbols B and b for the alleles of fur colour and show
diagrammatically a genetic cross between mouse 1 and mouse 3 to show the
possible genotypes and phenotypes of the next generation (F3). (7)
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4.3

P, phenotype Black x Blackv
genotype Bb x Bbv

Meiosis

Gametes B, b x B, bv
Fertilisation OR

F; genotype BE Bb Bb bbv
——\ )
phenotype Black and Whitev’

Parents and offspringv/P; & F2
Meiosis and fertilisationv’

gametes | B b

B BB |[Bb

b Bh | bh

1 mark for correct gametes
1 mark for correct genotypes

(7)
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23 Study the diagrams below that show breeding experiments on mice. A
single pair of alleles showing complete dominance controls coat colour
(white or grey) in these mice.
Female Male Female Male
: R
L4 Lams e L2
1 2 3 4
I || | | | J
Offspring
Offspring
Offspring
Results of breeding experiments
2.3.1 Which sex chromosomes would he present in the gametes of
mouse 2 and mouse 3 respectively? (2)
232 If mice 3 and 4 had a second set of offspring, what is the
percentage chance that the first mouse born would be female? (1)
2.3.3 Which of the parent mice (1, 2, 3 or 4) is likely to be homozygous
dominant for coat colour? (1)
234 State why mouse 3 can only be heterozygous for coat colour. (2)
(6)
T
2.3
2.3.1 Mouse 2 - X and Y/XYv
Mouse 3 - X only/XXv (2)
2.3.2 50%v (1)
2.3.3 Mouse 2v (1)
2.3.4 A cross between mouse 3 and mouse 4+ produced some offspring with

whitev'/recessive coat colour and white colour will only show up if
both parents have at least one recessive genev’/
and 3 was dark therefore it must have been heterozygous

(2)
(6)
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3. Sex-linked Inheritance

3.3 Haemophilia is a genetic disorder caused by a recessive allele on the
X chromosome.

A haemophiliac female marries a normal male. Explain why all their sons will
be haemophiliacs.

(4)

3.3 - An individual inherits one allele from each parentv
- The Y chromosome was inherited from the fatherv
- and the recessive allele/X" was inherited from the motherv’
- since the mother has two recessive allelesv /X" X"
- A son only needs to get one recessive allele to be haemophiliacv'since the
- Y-chromosome does not carry any allele to mask the haemophilia allelev
Any 4

(4)

2.4 Haemophilia is a sex-linked disorder that causes excessive bleeding due to a
lack of the blood clotting protein. The recessive allele responsible for this
disorder is represented by X".

2.4.1 Show by means of a genetic cross the possible genotypes and
phenotypes of the parents and children if a man suffering from
haemophilia and a woman who is a carrier of this disorder decide
to have children.

242 Explain why this disorder affects mostly males in a family.
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24 241 P: Phenotype Haemophilia X Carrierv’

Genotype  X"Y X XHXhv
Meiosis

G/Gametes X", Y X XH . Xhv
Fertilisation
F1  Genotype XH xh xh xh, XHY, XY v

Phenotype 25% boys normal: 25% boys haemophilia

25% girls haemophilia: 25% girls carriersv’
Piand F1v
Meiosis and fertilisationv’ (Any 6)
OR

Pi Phenotype Haemophilia X Carrierv’

Genotype  XhY X XHxhy’

. Gametes | X" Y
Meiosis XH XH X0 | XHY
Fertilisati Xxn Xhxh | xhvy
uiSan 1 mark for correct gametes
1 mark for correct genotype
F1  Phenotype 25% boys normal: 25% boys haemophilia:
25% girls haemophilia: 25% girl carriersv’
P1and F1v
Meiosis and fertilisationv’ (Any 6) (6)
242 - The allele for the trait is carried on the X-chromosomev

- Males only have one X-chromosomev
- A male therefor only needs one recessive allelev'to have
haemophilia
- A female must have two recessive alleles to have haemophiliav’
(Any 3)
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2.1 Haemophilia is a sex-linked disease caused by the presence of a recessive
allele (X"). A normal father and heterozygous mother have children.

211 Represent a genetic cross to determine the possible genotypes
and phenotypes of the children of the parents mentioned in
QUESTION 2.1. (8)
21.2 What are the chances of the parents having a child that will be a
haemophiliac male? (2)
213 Explain why the father is not a carrier for haemophilia. (2)
(10)
2.1 2141
Father Mother
P./parent  phenotype Normal x Normalv
genotype XY x  XX"v
Meiosis
(G!gametes Xty x xXH XM
/l /\ Gametes | X" XN
\_ XTI XX [ XTXT
Fertilisation OR Y Xy X"y
> 1 mark for correct gametes
1 mark for correct genotypes
Fi/offspring
genotype X" x" . x"x", X"y, x"vyv _
phenotype 2 normal daughters, 1 normal son, 1 son with haemophiliav’
Max (8)
2.1.2 25v'% v chance /1v out of 4v// Vav'v (2)
213 The male has only one X chromosome v Y chromosome does not
have the allele for this trait v
OR
If he had ‘h’ he would be a suffererv’, therefore he must have had
Hv.
Max (2)
(10)
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Clouded leopards (Neofelis nebulosa) are a medium-sized, endangered
species of cat, living in the very wet cloud forests of Central America. The
normal spots (XN, pictured here) are a result of a dominant, sex-linked
allele and that dark spots are the result of a recessive allele.

A biologist crossed a male with dark spots and a female with normal spots.

She had four cubs; two are male and two female. One of each of the male
and female cubs have normal spots and one each have dark spots.

2.21 What is the genotype of the mother?

2.2.2  The biologist crosses the female cub that is heterozygous for
normal spots, with a male that also has normal spots. Using a
genetic cross determine how many of each phenotype will be
found in the cubs, assuming that 4 cubs are born and two are
males and two are females.

223  Calculate the percentage of dark spotted males among the
offspring. SHOW ALL WORKING.
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22 221 XNXvv

222  Pi/parent phenotype MNormal spotted x Normal spotted
male femalev
genotype XNy X XN xn v
Meiosis
G/gametes XNy o x XNoo Xn v

Fertilisation /

F1/offspring genotype XNXN o XNXn s XNY - XY v
phenotype 2 Normal spotted females,
1 normal spotted male and

1 dark spotted male v
Parents and offspring v /P1 and F1

Meiosis and fertilisation v (Any 6 x 1)
OR
Pi/parent phenotype Normal X Normal spotted
spotted male female v
genotype XNY X XN XN v
Meiosis
G/gametes XNy X XN XMy
Gametes | XN Y
I XN XNXN [ XNY
Fertilisation X0 XUXT X1 Y

1 mark for correct gametes
1 mark for correct genotypes
Fi/offspring phenotype 2 Normal spotted females, 1 normal

spotted male and 1dark spotted male v
Parents and offspring v'/P+1 and F4

Meiosis and fertilisation v (Any 6 x 1) (8)

223 (%x100) v=25% v (2)
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2.5 | Female fruit flies are approximately 2,5 mm long. Males are smaller and
possess a distinct black patch on their bodies. Females lay up to 400
eggs, which develop into adults in 7 to 14 days.

Fruit flies will survive and breed in small flasks containing a simple nutrient
medium consisting mainly of sugars.

2.5.1 Use the information above to explain TWO reasons why the fruit
fly is a useful organism for studying genetic crosses.

252 Male fruit flies have the sex chromosomes XY and the females
have XX. In the fruit fly, a gene for eye colour is carried on the
X chromosome.

The allele for red eyes (R) is dominant to the allele for white
eyes (r). A white eyed male is crossed with a homozygous red

253

eyed female. Use a genetic cross to show the F1 offspring.

Explain why male fruit flies are more likely than female fruit flies
to show a phenotype produced by a recessive allele.

2.5 2.5.1

2.5.2

2.53

Large number of eggs produce v, therefore improves reliability
v

simple nutrient medium v therefore reduces costs v

markings on male/size of female v therefore easy to identify +

short generation time v therefore results obtained quickly v
(Any 2 x 2)

—P1 Phenotype White eyed male X Red eyed female
Genotype X"y X xR X v

Meiosis
v

7| Gametes Xy PO G

Fertilisation

—F1 Genotype XPX XRX xRy o xRy v
Phenotype: 2 Red eyed females and 2 Red eyed males v
Males have one allele v (not chromosome), so only one

recessive allele will show the phenotype, v but females need
two recessive alleles to show in the phenotype. v (Any 2x 1)
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Study the genotypes and phenotypes below that show how the alleles for
colour-blindness are inherited. X and Y represent sex chromosomes.
Carriers do not suffer from colour-blindness, but can pass the allele for

colour-blindness onto their children.

Name of person

Genotype

Phenotype

Sarah

Female with normal sight

Beauty

Carrier female

Leonie

Colour-blind female

Paul

Male with normal sight

Sam

Colour-blind male

2.3.1 Is colour-blindness caused by a dominant or recessive allele?

2.3.2 Explain why Sam is colour-blind even though he carries cnly cne allele
for colour-blindness.

2.3.3 Use a genetic diagram to determine the possible genotypes and
phenotypes of children produced by a female with normal sight crossed
with a colour-blind male.

(1

@)

(6)
(9)

2.3

2.3.1 Recessive allele

2.3.2 Being male, Sam has only one X chromosomev or XY.
Y recessive allele do not carry this characteristic.
Therefore one recessive allele is enough for him to have the

condition

any 2 (2)
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233 Py Paul Sarah
genotype XPy A XEXx®  Pyand Fy

Meiosis: Meiosis and
fertilisationy

OO

Fy: XExP Y XB vy

Fertilisation:

Normal sight (carrier) daughter Normal sight son\ any6 (6)
(9)

3.3

The inheritance of fur colour in cats is sex-linked. The tortoise-shell colour of
cats is a combination of black and orange fur. The allele for black fur is
represented by X® and the allele for orange fur is represented by X°.

A female cat with a tortoise-shell colour mates with an orange male cat.

HINT: The sex chromosomes/gonosomes in cats are the same as in
humans.

3.3.1 Use the symbols X® X%and Y to represent a genetic cross of the
mating stated above. Also indicate the proportion of the
F1phenotypes. (7)

3.3.2 Explain why the male kittens can never have the tortoise-shell
colour. (2)

3.3.3 Explain why the female Kkittens can have the tortoise-shell colour. (2)
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3.3.1 P /parent phenotype: tortoise-shell female X orange malev’
B O Q
genotype: X X X XYV
Meiosis
v B O 0
G/gametes X X X X, YV
Fertilisation
l\_ o] 0 0™~o0
F /offspring genotype XX, XY, XX XYY
phenotype 1 tortoise-shell female, 1 black male,

1 orange female and 1 orange malev v

(1 mark for gender and 1 mark for fur colour with correct proportion)

OR
Vs P /parent phenotype: tortoise-shell female X orange malev’
B, O 8]
genotype: X X X Xy
Meiosis
vV B 0 0
G/gametes X X X X, YV
Fertilisation
gametes X" XU
X X X X X
Y XY XY
. . B.O _B 0.0 (o}
F /offspring  genotype XX XY, XX &X YV
phenotype 1 tortoise-shell female, 1 black male,
1 orange female and 1 orange malev'v'
(1 mark for gender and 1 mark for fur colour with correct proportion) (7)

3.3.2 Because fur colour is sex linked and only carried by the X chromosomev
male kittens cannot have turtoise-shell colour because their Y chromosome
does not carry any allele vfor fur colour (2)

3.3.3 Because the gene for fur colour is sex linked and only carried by the X
chromosome v female cats with the allele combination X®X° v wiill
have the turtoise-shell colour (2)

(11)
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4.Blood grouping

3.2 Human blood groups are controlled by multiple alleles.
3.21 How many alleles control blood groups?

3.2.2 Which TWO alleles are codominant in the inheritance of blood
groups?

323 A man is heterozygous for blood group A and marries a woman
who has blood group O. Use a genetic cross to show the

phenotypic ratio of their offspring.
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3.2 3.21 Threev'/3 (1)
3.2.2 1*v and IBv (2)
(MARK FIRST TWO ONLY)
3.23
P Phenotype  Blood group A X Blood group OV
Genotype M x v
Meiosis
G/gametes 1A X 0 v
Fetrtilisation M
Fi Genotype (T T i; i v

Phenotype 2 blood group A : 2 blood group Ov
Phenotypic ratiois 1 : 1*v
P4 and Fqv
Meiosis and fertilisationv
*1 compulsory mark + Any 6

OR
P, Phenotype  Blood group A X Blood group Ov
Genotype M x i
Melosis
Gametes I i
Fertilisation i % i
i 1% i
1 mark for correct gametes
1 mark for correct genotypes
F1 Phenotype 2 blood group A © 2 blood group Ov
Phenotypic ratiois 1 : 1*v
P, and
Flv (7)
Meiosis and fertilisationv (10)

*1 compulsory mark + Any 6

3.2 A man has blood type AB and his sister has blood type O.

Determine the genotypes and phenotypes of their parents by doing a genetic
cross. (6)
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3.2

P Phenotype
Genotype
Meiosis
G/gametes

Fertilisation

Fiy Genotype

Phenotype

Piand Fqv
Meiosis and fertilisationv

P, Phenotype
Genotype

Meiosis

Fertilisation

Fi Phenotype

P, and

Fqiv

Meiosis and fertilisationv

Bloodtype A x  Blood type Bv*

M x B
1A, i X B i v
|L|E‘: ; i I iiv
lﬁ—) H_)
Blood type AB Bload type O v
OR
Bloodtype A x  Blood type Bv*
M x B+
Gametes I i

B AB
I 1™ |9

- A . "
i 17 i

1 mark for correct gametes
1 mark for correct genotypes

Blood type AB and Blood type O v

*compulsory 2 + any 4

(6)

Downloag@dsep By MirY 8 auceza.com




Downloaded from gguresourceza.com

34 Human blood groups are controlled by multiple alleles.
3.4.1 Name ALL the alleles that control human blood groups. (3)
3.4.2 How many of the alleles named in QUESTION 3.4.1 can any
individual inherit? (1)
3.4.3 Give areason for your answer to QUESTION 3.4.2. (2)
3.44 A man has blood group A and his wife has blood group B. Their first
child has blood group AB and the second child has blood group O.
What can one conclude about the blood groups of their future
children? (3)
(9)
34 341 'V, 1BV v (3)
342 2v (1)
343 - Any individual inherits one allelev
- from each parentv (2)
344 - Each childv
- has an equalv'/25% chance of having 3)
- any blood groupv¥’/ A, B, AB, or O. (9)
2.3 Humans have different blood groups which are coded for by a number of
alleles.
Mary has the genotype 1% and her son Joseph has blood type AB.
2.3.1  How many alleles code for blood groups? (1)
2.3.2 Give:

(a)
(b)
(c)

Mary’s blood group
Joseph's genotype

All the possible genotypes of Joseph's father
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23 231 3v¥ (1)
232 (a) Blood group A v (1)
(b) IAIB v (1)
(c) IAIB v |BIB v |Bj v (3)
2.3 Mr and Mrs Phonela are concerned that their baby girl does not appear to

resemble either of them. They suspect that the baby they were given at the
hospital was not theirs. Mr Phonela is blood type AB, Mrs Phonela is blood
type B and the baby they were given is blood type O.
2.3.1 Give the possible genotypes of:

(a) Mrs Phonela

(b) The baby girl

2.3.2 Explain why the baby girl with blood type O cannot be Mr and
Mrs Phonela's daughter.

2.3.3 Explain why the use of blood type for paternity testing is not
conclusive.

2.34 Using your knowledge of sex chromosomes, explain why the sex of
a child is determined by the male gamete.
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2.3 2.3.1 (@) 1PEv of Biv (2)
(b) iiv (1)
232 - The baby inherited one allele for type O blood/i from each
parentv” since
- her genotype is iiv’
- Mr Phonela does not have an allele for O blood/iv’ (3)
233 Blood type can be used fo exclude a particular manv" as the parent
but it cannot confirm that a particular man is the fatherv
Since a large portion of the population have the same blood typev’
(Any 2)  (2)
234 - Normal females have two Xv" chromosomes
- Normal males have one X and one Yv
- The female always provides X in the eggv
- If an egg cell is fertiized by an X bearing spermv a
female/girlvis formed
- If an egg is fertilized by a Y bearing spermv
- a male/boyv is formed (Any 5)
OR
Gametes male gamete
X Y
female gametev’ [ X XX XYV
2XX:12XY
Female v Malev’ (Any5)  (9)
(13)
24 Use a genetic cross to show the possible blood types of the offspring of a cross

between individuals who are type AB and type O. (Blood type O is recessive)

Downloaggdsiep By mirY8 auECeza.com

(6)




Downloaded from gduresourceza.com

24 —P1 Phenotype Blood group AB X Blood group O v
Genotype 148 X i v
I—Meiosis
JO0}
v v
—Fertilisation I
IA & s
IE 18] B
—F1 Genotype 14 B v
Phenotype Blood group A Blood group B v
(Any 6)  (6)
1.3 THREE babies (X, Y and Z) from three different sets of parents were born in a
hospital. TWO of the babies were accidentally swopped. Blood groups of the
parents were used to establish which baby belonged to which set of parents.
The blood groups of the parents and the babies are shown in the table below.
BLOOD GROUPS OF
PARENTS BABIES PARENTS AND BABIES
Mother Father Baby
Mr and Mrs Pule X B A A
Mr and Mrs Chaka Y AB B o
Mr and Mrs Tau zZ o) B AB
1.3.1  Which TWO babies (from X, Y and Z) were swopped? (2)
1.3.2 Give the surnames of the biological parents of the two babies that
were swopped. Write the correct surnames of the parents next to the
letter (X, Y or Z). (2)
1.3.3 Give the possible genotype(s) of Mr Pule that could have produced
baby X. (2)
(6)
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1.3 1.3.1 Yvand Zv (2)
(Mark first TWO only)
1.3.2 Y —Tauv
Z - Chakav (2)
1.3.3 M1
Aiv
(Any order) (2)
(6)
2.5 Three babies (S, T and U) from three different sets of parents were born in a
hospital. TWO of the babies were accidentally swopped. Blood groups of the
parents were used to establish which baby belonged to which set of parents.
The blood groups of the parents and the babies are shown in the table below.
BLOOD GROUPS OF
BABIES PARENTS AND BABIES
Mother Father Baby
Mr and Mrs Khumalo S B A A
Mr and Mrs Molefe T AB B 0
Mr and Mrs Dube U 0 B AB
2.5.1 Which TWO babies (from S, T and U) were swopped? (2)
252 Give the possible genotype(s) of Mr Khumalo that could have
produced baby S. (2)
4)
[40]
25 251 T vand Uv (2)
252 IAIAV
Aiv (2)
(Any order) (4)
[40]
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2.5 Three babies (X, Y and Z) from three different sets of parents were borm in a
hospital. TWO of the babies were accidentally swopped. Blood groups of the
parents were used to determine which baby belonged to which set of parents.

The blood groups of the parents and the babies they were given are shown in

the table below.

BLOOD GROUPS OF PARENTS AND

BABIES BABIES
Mother Father Baby
Mr and Mrs Muko X B A A
Mr and Mrs Zifo Y AB B O
Mr and Mrs Bata £ 0] B AB

251 Of the alleles that code for blood groups, which alleles are
codominant? (2)
2.5.2  Which TWO babies (from X, ¥ and Z) were swopped? (2)
253 Assume that Mr Muko is heterozygous for blood group A
Give the possible genotype of Mrs Muko that will result in baby X. (2)
rd4ni
25 251 PBvand|Bv (2)
252 BabyYvandZv (2)
253 Wvv (2)
[40]

Downloag@dsep By MirY 8 auceza.com




Downloaded from gduresourceza.com

22 The graph below shows the results of an investigation into the frequency of
blood groups in a small human population.

Frequency of each blood group in a small population

o
o

o O

L[5, ]

(3,

o

—tmmgw.p..p

o

—

o ;o
I—

Proportion of population (9,)

AB A B Q

Blood groups

221 Which blood group has the lowest frequency in the population

investigated? (1)
222 How many times more often would you find people with blood group

A compared to blood group B in this portion of a human population? (1)
223 Which allele is the least frequent in this population? (1)
224 Explain your answer to QUESTION 2.2.3. (2)
225 Explain why most people in this population have blood group O. (3)

(8)
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2.2
221

222
2.2.3

224

225

ABv
4+ [four
I®v /B

People from blood groups AB and Bv' possess the B allele and
since people with blood group AB and B together are less frequent
than A or Ov the B allele is the least frequent

Many people that are of blood groups A and Bv
might be heterozygousv/ I'i and 1P
many offspring could end up with ii combinationv’

OR
Since the proportion of the population with O type is the greatestv’
the possibility of reproductionv” between individuals with O group is
greater and many offspring could end up with O blood groupv

(3)
(8)
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3.2 Blood groups in humans are controlled by multiple alleles. As a result, there
are four possible blood groups: A, AB, B and O. Study the graph below
which shows the percentage of people that have different blood group and
then answer the questions that follow.

601

49

n
o
|
T

&

|
T

N
S
{

10

Percentage of people with
different blood groups
[
=
|

-
[
|
T

0] A B AB
Blood groups

3.2.1 Explain what is meant by muiltiple alleles.
3.2.2 Which blood group is the least common in the human population?
3.2.3 Recent population statistics show that KwaZulu-Natal has a human

population of approximately 9,2 million. Calculate the number of
people who will have blood group O in KwaZulu-Natal.

32 321 There are more than two alleles v possible at the one locus. v

322 ABY

323
< 49y 9200000

100 1 >~/ = 4508 000 v people
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A group of learners conducted an investigation to determine which blood type
is most commeon in humans. They recorded the blood types of the 20 learners
in their class. The results are represented in the pie chart below.

2.4.1

242

243

—

-

¢ AB s
/ 110% | ¢
y : 2B
A 7%
H O
égg 39%
A
‘tE:;' 44°%,

Pie chart showing the percentage of different blood
types in a sample group of people

State TWO planning steps that should be considered before carrying out
this investigation.

According to Statistics South Africa, the total population in South Africa is

estimated to be 54,96 million in 2016. Use the learners results to determine
how many of the South African population are likely to have blood group B.

The frequency of each blood group woerldwide is shown in the table below.

Blood Type Worldwide
Frequency (%)
o] 45
A 40
B 11
AB 4

[Adapted from: www.inspired-self-help-shortcuts .com]

The learners expected their results to correspond with the results in the
table above but they do not. Explain why the results of the learner's

investigation are not very reliable. (2)
(6)

Use a genetic diagram to illustrate how a father with blood group A

and a mother with blood group B could have four children, each with a

different blood group. (6)
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24
241 - Get permission from all stakeholdersv’
- Design a record sheetv
- Set a date/timev
- Arrange a venuev
- Determine the composition of the samplev /participants
- Ensure that the learners know their blood groups+~/have a means to

determine blood groups of learners
(Mark first TWO only) (Any 2) (2)

2.4.2 7
100

X 54,96 million v'= 3,85+/3,9 million
OR

—T X 54950 000 v =3 847 200v

100
(2)

2.4.3 The sample that was used was very smallv and is therefore not
representative of the world population+ (2)

(6)
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2.5

P4 Phenotype
Genotype
Meiosis
G/gametes
Fertilisation
F4 Genotype
Phenotype
Piand Fqv

Meiosis and fertilisation+

Py Phenotype
Genotype

Meiosis

Fertilisation

Fi Phenotype

Piand Fqv

Meiosis and fertilisationv

Blood group A X Blood group Bv
1% X %iv

P00 x 1B, iv

B A 1B i

Any 6
OR
Blood group A X Blood group Bv
% X 1Biv
Gametes | I” i
I° I° I°i
i 1% ii
1 mark for correct gametes
1 mark for correct genotypes
AB:A: B :0Vv
Any 6

(8)
(10)
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31 The table below shows the percentage of the populations with different blood
groups for two countries.
PERCENTAGE OF
BLOOD GROUP POPULATION
COUNTRY Q COUNTRY R
8] 40 20
A 10 35
B 45 40
AB i) 8]
311 Which blood group shows the greatest percentage difference
between the two countries? (1)
312 The population size of country Q is 5 million people.
Calculate the number of people who have blood group O. Show
ALL your working. (3)
313 Explain how the inheritance of blood group AB is an example of
co-dominance. (2)
314 Explain why blood groups are considered an example of
discontinuous variation. (2)
315 In the inherntance of blood groups, give the:
(a) Recessive allele (1)
(b} Phenotype of an individual who is homozygous recessive (1}
3.1 311 Blood group Av (1)
312 40 v+ x 5000000 +
100 1
=2 000 000+7/2 million (3)
313  -Thealleles I*and I°v
- are equally dominantv’ (2)
314 - When phenotypes fit into separate or distinct categories”
- with no intermediate phenotypes+” (2)
315 (@ i (1)

(b) Blood group O+

(1)
(10)
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The table below shows the percentage distribution of bhlood groups in a
province in South Africa.

BLOOD GROUPS
A B AB O
35 15 10 40
411 How many genes control the blood groups shown above? (1)
4.1.2 Explain how it is genetically possible to have four blood groups in a
population. (2)
4.1.3 Draw a pie chart using the information in the table above. Show
ALL calculations. (8)

(11)
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4.1 4.1.1

41.3

Onev’

Blood groups are controlled by three allelesv’/ I*, 1%, 1 which when
in combination provide four phenotypes+/A, AB, B, O.

Percentage distribution of blood groups in a province

Blood group A
35%

Blood group O

40%

) Blood group B

10% 15%

Blood group AB

(1)

(2)

Blood group A: 35 360

100 1
= 126°
Blood group B: 15 360
100 * 1
= 54°
Blood group AB: 10 , 360
100 1
= 36°
Blood group ©: 40 360
100 * 1
= 144"
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Rubric for the mark allocation of the calculations

Marks Calculations
1 1-3 correct
2 4 correct

Rubric for the mark allocation of the pie chart

Caption 1

Correct proportion of slices 1:1-2 correct
2: 3—4 correct

Label / key for each slice 1:1 carrect label
2:2 correct label
3: 3—-4 correct labels

(8)

1.5

It is possible to trace the inheritance of characteristics such as blood groups
and genetic disorders over a number of generations.

1.5.1 The pedigree diagram below shows the blood groups of individuals
of a family. The blood groups are indicated inside the circle or the
square. The blood groups of individuals W and X are not indicated.

Blood w
group O
Blood
group A BIOOd
group B

Blood
group O

S
@
-

Female

Male

003
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Write down ALL the possible genotypes of individuals:

(a) W
(b) X (8)
1.5.2 Haemophilia is a blood-clotting disorder. Explain why mainly males
suffer from this disorder. (4)
(12)
1.5
1.5.1
@ 1MPvviAB (2)

(b)  PivviI1°r AO
1Biv v 1PI% BO
iiv'v'/I°I°/ 00 (8)

1.5.2 Itis a sex-linkedv disease

caused by a recessive allelev

carried on the X+ chromosome

Males need only one recessive allelev'to have the disease because

they have XY combination/Y chromosome has no alleles/H for clotting

while females have to have both recessive allelesv to have

haemophilia because they have an XX combination any (4)
(12)
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In peas, round seed shape (R) is dominant to wrinkled seed shape (r). and
yellow seed colour (Y) is dominant to green seed colour (y). A pea plant which
is homozygous round seed and has green seed colour is crossed with a pea
plant that is heterozygous round seed shape and heterozygous yellow seed

colour. The cross is represented in a punnet square below:

Gametes

RY

Ry

rY

ry

Ry

RRYY

RRyy

RrYy

Rryy

Ry

RRYY

RRyy

RrYy

Rryy

Ry

RRYY

RRyy

Rryy

Rryy

Ry

RRYY

RRyy

RrYy

Rryy

1.5.1

1.5.2

1.5.3

1.5.4

What is the percentage chances of the offspring being:
(a) Homozygous for round seed

(b) Heterozygous for both seed shape and colour
Give the gametes that resulted in the following offspring:
(a) RRyy

(b) RrYy

Give the phenotype for offspring Rryy.

Give the phenotype ratio of offspring from the cross.

1.5

1.5.1

1.5.2

1.5.3

1.5.4

(@) 8M6=%=50%v

(b) 4/16=% =25%v
(@) Ryv

(b)  Ry.ryv

() Round and green v’

8 Round yellow : 8 Round green=1:1+
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In fruit flies, the characteristic for body colour is either grey colour or black colour.
A second characteristic is normal wings or vestigial wings. Vestigial wings are
crumpled and therefore prevent flies from flying properly.

1.5.1 In a cross between a fly that is homozygous dominant for both traits and a
fly that is homozygous recessive for both traits, all the offspring are grey
with normal wings. |dentify the ...

(a) dominant trait for body colour.

(b)  recessive trait for wing type.

1.5.2 This is a cross describing two characteristics. What type of cross does it
represent?

1.5.3 Use the letters (B) for body colour and (W) for wings.
A fly is heterozygous for both traits. Give the ...
(a) genotype of the fly.
(b)  phenotype of the fly.

(c) possible genotypes of the gametes that this fly can produce.

1.5

1.5.1 (a) grey v
(b) vestigialv
1.5.2 Dihybrid v
153  (a) BbWw v
(b) grey-bodied, normal wings+

(c) BW Bw bW bw v'v (All four must be correct to get the marks.)

Downloaggdsiep By mirY8 auECeza.com




Downloaded from gduresourceza.com

1.4 In tomato plants the allele for red fruit (R) is dominant over the allele for
yellow fruit (r). The allele for tallness (T) is dominant over the allele for
shortness (t).

Plant A, which is heterozygous for red fruit and homozygous tall, was crossed
with Plant B, which has yellow fruit and is short.
141 Write down the genotype of:
(a) PlantA (1)
(b) PlantB (1)
142 Write down ALL the possible genotypes of the gametes of plant A. (2)
14.3 Name the phenotype of an offspring having the genotype:
(@) Rrtt (1)
(b)  RrTt (1)
1.4.4 Plant B was then crossed with another plant (Plant C) and all the
offspring had red fruit and were tall.
Use this information to write down the genotype of Plant C. (2)
(8)
14 1.4.1 (@) RITTY (1)
(b) rritv’ (1)
14.2 RTY rTv (2)
143 (a) Red fruit, shortv’ (1)
(b) Red fruit, tallv (1)
14.4 RRTTv v (2)
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1.4 About 70% of people get a bitter taste when a substance called PTC is placed
on their tongue. They are referred to as 'tasters'. All other people are unable
to taste PTC and are referred to as 'taste-blind'. The 'taster' allele is dominant
and the 'taste-blind' allele is recessive.
Also in humans, normal skin pigmentation is dominant to the albino condition
(no pigmentation).
The letters in the key below must be used to represent the alleles for the
different characteristics above.
Key:
T - taster
t — taste-blind
N — normal skin pigmentation
n — no skin pigmentation (albino)
A man who is heterozygous for both tasting PTC and skin pigmentation
marries a woman who is taste-blind for PTC and is an albino.
1.4.1 State why the example above represents a dihybrid cross. (1)
1.4.2 Write down:
(a) The genotype of the woman (1)
(b) ALL the possible gametes of the man (2)
1.4.3 The man and woman have a child whose genotype is ttNn. What
is the child's phenotype? (2)
1.44 A man and a woman are only able to produce children with the
genotype TtNn. The woman's genotype is tthn. State the only
possible genotype of the man. (2)
(8)
1.4 1.4.1 Two characteristicsv” are involved in the cross (1)
1.4.2 (a) ttnnv’ (1)
(b) TN; Tn; tN; tnv'v
1 -3 correct v
all 4 correct v v (2)
1.4.3 Taste-blindv" and normal skin pigmentationv (2)
144  TTNNvv (2)
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In a certain type of pigeons it was found that red eye colour (R) is dominant
over black eye colour (r), while grey tail feathers (G) were dominant over
white tail feathers (g).

A pigeon breeder crosses a homozygous female with red eyes and grey talil
feathers with a homozygous male with black eyes and white tail feathers.

1.4.1 Name the genotype of the:

(a) Female pigeon
(b) Male pigeon

1.4.2 Name the genotypes of the gametes of the female.
1.4.3 State the phenotype of an offspring having the genotype:

(a) rrGg
(b) RrGg

14 141 (a) RRGGv
(b) rrggv

142 RG,RG, RG, RGvv/all RG/RG

143 (a) Black eye, grey tail feathers v
(b) Red eye, grey tail feathersv
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In rabbits, grey hair is dominant to white hair and black eyes are dominant to red eyes.
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These letters below represent the genotypes of some rabbits:

GG - Grey hair BE - Black eyes
Gg — Grey hair Bb — Black eyes
gg — White hair bb — Red eyes

1.4.1  What are the phenotypes of the rabbits that have the following genotypes?

— e —

a
b
c
d

e e e

Ggbb
ggBB

ggbb
GgBb

1.4.2 A male rabbit with the genotype GGbb is crossed with a female rabbit with the
genotype ggBb. The punnet square is set out below:

Gb Gb Gb Gb
gB GgBb GgBb GgBb GgBb
ab Ggbb Ggbb Ggbb Ggbb
aB GgBb GgBb GgBb GgBb
gb Ggbb Ggbb Ggbb Ggbb

How many out of the 16 offspring have:

— — — —
[ R

(a) Grey fur and black eyes (1)
(b) Grey fur and red eyes (1
(c) White fur and black eyes (1
(d) White fur and red eyes (1)
14 141 (a) Grey hairwith red eyes v

(b) White hair with black eyes v

(¢) White hair with red eyes v

(d) Grey hair with black eyes v (4)

142 (a) 8 v

(b) 8 v

(c) 0v

CI N (4)
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1.4 The size and colour of unripe fruit in a plant species is genetically controlled.
The allele for small fruit (b) is recessive to the allele for big fruit (B). The allele
for yellow fruit colour (g) is recessive to the allele for green fruit (G).
1.4.1 State:
(a) The phenotype of the plant with the genotype BbGg (2)
(b) ALL possible genotypes of the gametes produced by the plant
mentioned in QUESTION 1.4.1(a) (2)
1.4.2 In a cross between two plants with genotypes BBGG and bbgg
what percentage of the offspring will be homozygous for both
characteristics? (2)
(6)
1.4 1.4.1 (a) Bigv" and greenv fruit (2)
(b) BG, Bg, bG, bgv'v’ (2)
142 OV %Y (2)
(6)
1.4 Mendel observed some characteristics of the pea plant (Pisum sativum) which

he suggested were controlled by inherited factors. He conducted a series of
experiments in which he crossed pea plants with contrasting phenotypes to
obtain the offspring of the F, generation. At first his crosses were simple and
involved only one pair of characteristics.

Mendel counted the number of offspring showing each of the variations.

His resulis are shown in the table below.

'T,TF'?'.;." CHARACTERISTIC | P, GENERATION | F, GENERATION
Seed texture Round x wrinkled All round
Seed
Seed colour Yellow x green All yellow
Pod texture Full x constricted All full
Pod
Pod colour Green x yellow All green
Flowers Flower colour Violet x white All violet
Location of flower . . .
Stem on stem Axial x terminal All axial
Height of stem Tall x short All tall
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14.1 Give the term for:
(a)  The inherited factors that Mendel referred to (1)
(b) A cross involving only ONE characteristic (1)
1.4.2 Name the female structure of the flower where meiosis occurs. (1)
1.4.3 Use the information in the table above to give the NUMBER of EACH
of the following:
(a) Characteristics of pods (1)
(b)  Alleles for seed characteristics (1)
1.4.4 Give the characteristic that is:
(a) Dominant for flower colour (1)
(b) Recessive for stem height (1)
1.4.5 If the individuals of the Fqgeneration are crossed, how many
phenotypes for seed colour would be expected in the F; generation? (1)
(8)
1.4 1.4.1 (a) Genesv/alleles (1)
(b) Monohybridv (1)
1.4.2 Qvaryv'/gynaecium/pistil/ovule (1)
1.4.3 (a) 2v/Mwo (1)
(b) 4v /Four (1)
1.4.4 (a) Violetv’ (1)
(b) Shortv (1)
1.4.5 2v'[Two (1)
(8)
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In humans the allele for short fingers (brachydactyly). represented by B, is
dominant over the allele for normal fingers (b). The allele for curly hair (H) is
dominant over the allele for straight hair (h).

Andrew, with genotype Bbhh, married Susan, with genotype bbHh.

2.21 State how the phenotypes of Andrew and Susan differ from each
other.

222 Give ALL the possible genotypes of the gametes produced by
Andrew.

(2)

(2)
(4)

2.2

2.21 - Andrew has short fingers while Susan has normal fingersv’
- Andrew has straight hair while Susan has curly hairv

222 Bhv', bhv’

(2)

(2)
(4)

2.5

In a certain species of plant, Acer rubrum (red maple), taliness (T) is dominant
over shortness (1) and red (R) fruit colour is dominant over yellow (r) fruit
colour.

251 A plant that is homozygous for both tallness and red fruit colour, is
crossed with a plant homozygous for both shortness and yellow
fruit colour.

List the phenotypes and genotypes of

(i) P1generation.
(ii) F1generation.

252 If the Fy generation in QUESTION 2.5.1 was interbred, what are
the chances of the offspring being short with yellow fruit?

253 State Mendel's principle of segregation.
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25 2.5.1 (iy PqPhenotype: Tall, red fruit colour and short, yellow fruit
coloury’
P1Genotype: TTRR and ttrrv’ (2)
(ii) F1 Genotype: TtRrv'
F1 Phenotype: Tall, red fruit colourv’ (2)
252 %8 [ BY%v v (2)
253 The two alleles controlling a given characteristic v/, separate and
go to different gametes during meiosisv'. (2)
(8)
23 In fruit flies, normal wing is controlled by a dominant allele (N) and short

wing is controlled by a recessive allele (n).

In addition, grey body colour is controlled by a dominant allele (G) and
black body colour is controlled by a recessive allele (g).

A male fruit fly that is homozygous for both normal wings and grey body

colour is mated with a female fruit fly that is heterozygous for wing length
and that has a black hody.

2.3.1 Give the genotypes of the:
(a) Male fly
(b) Female fly
{c) Possible gametes produced by the female fly

2.3.2 The male fruit fly is then mated with a second female. The
genotype of all the offspring is NnGg.

What was the genotype of the second female fruit fly?

Downloaggdsiep By mirY8 auECeza.com

(1)
(1)

(2)
()




Downloaded from gduresourceza.com

2.3 2.3.1 (a) NNGGv (1)
(b) Nnggv (1

(c) Ng; ng¥ (1)

2.3.2 nnggv'v’ (2)

(3)

In rice plants the allele for high yield (H) is dominant over the allele for low
yield (h). The allele for a tall stem (T) is dominant over the allele for a short
stem (t).

There are two varieties of rice plants, A and B.
The genotype of variety A is HHtt.
The genotype of variety B is hhTT.

A plant breeder wants to produce a rice plant variety with a high yield and a

short stem.
3.1.1 Give the phenotype of variety A. (2)
3.1.2 Give ALL the possible genotypes of the gametes of variety B. (1)

3.1.3 Give the genotype(s) of the variety the plant breeder wants to
produce. (2)

3.1.4 Explain why the plant breeder would want to produce a rice plant with
a short stem. (1)

3.1.5 Describe how the plant breeder would be able to produce rice plants
with a high yield and short stems only. (2)

(8)
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3.1

3.1.1

3.1.5

High yieldv
Short stemv

hTv
(Mark first ONE only)

HHttv", Hhitv
(Mark first TWO only)

Does not break easily in windy conditionsv'/to carry a bigger yield/

easier to harvest

The plant breeder must crossv plants of variety A (HHtt) with
plants of variety Av'(HHtt)

Any

(2)
(8)

3.1

In guinea pigs black fur is due to a dominant gene B, and white fur due to
a recessive gene b. Short fur is due to a dominant gene S, and long fur
due to a recessive gene s. A breeder did the following crossing: BbSs x

bbss.

3.1.1 Using a genetic cross, determine the phenotype of the parents and
the possible genotypes of the offspring.

3.1.2 Give the phenotype and ratio of the offspring.
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3.1 3.141 A1 Phenotype Black shortfur x White long fur v
Genotype BbSs X bbss

Meiosis
Kt

v Gametes BS:Bs:bS:bs X bs:bs;bs:bsv
(OR only one bs)

Fertilisation
N
F1
Gametes BS Bs bs bs

bs BbSs Bhss bbhSs bbss
bs BbSs Bhss bhSs bbss
bs BbSs Bhss bhSs bbss
bs BbSs Bhss bhSs bbss

3.1.2 Phenotype: 1 black short fur ; 1 black long fur v
1 white short fur ; 1 white long fur v
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Coat colour in mice is controlled by two alleles, black (B) and grey (b).
Tail length is controlled by two alleles, long (T) and short (t).

The Punnett square below shows a part of the cross between two mice.
Genotype (i) has been left out.

Parent 2 Bt BBTt | BBt | BbTt | Bbtt

Parent 1
AL

Gametes | BT Bt bT bt
Bt BBTt | BBtt | BbTt | Bbit

Bt BBTt | BBt | (i) Bhtt
Bt BBTt | EBit | BbTt | Bhtt

1.6.1

16.2

1.6.3

Give the:

(@) Genotype of parent 1

(b) Phenotype of parent 2

(c) Genotype of offspring (i)

What percentage of the offspring above is grey with short tails?
State the genotypes of TWO gametes from the table above that will

result in offspring that are heterozygous for both traits, if fertilisation
occurs.

(2)
(8)

1.6

1.6.1

1.6.2

1.6.3

(a) BbTtvv

(b) Black coatv' short tailv’
(c) BbTtv

0v'%

Btv' bTv
(MARK FIRST TWO ONLY)

(2)
(8)
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21 The leaf colour in a plant is controlled by two alleles, green (@) and yellow (g).
Thorns on plant stems are controlled by two alleles, presence of thorns (T)
and no thorns (t).
Two plants with the genotypes GGTT and ggtt were crossed. Their offspring
were then left to pollinate each other.
The table below shows the possible genotypes of the offspring of the second
generation. Genotypes (i) and (ii) have been left out.
Gametes GT Gt gT gt
GT GGTT GGTt GgTT GgTt
Gt GGTt GGtt (i)... Ggtt
gT GgTT GgTt ggTT ggTt
gt GgTt Ggtt ggTt (ii)...
2.1.1 Give the:
(a) Genotype of (i) (1)
(b) Phenotype of (ii) (2)
212 List the FOUR genotypes of the offspring of the second generation
that would be phenotypically different from the original pair
of parents. (4)
(7)
2.1 211 (a) GgTtv

(b) Yellowv" leaves no thornsv

21.2 GGt
Ggttv’
ggTTv
ggTtv
(Mark first FOUR only)

(1)
(2)

(4)
(7)
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2.7 Inadihybrid cross, a plant homozygous for tallness and coloured flowers was
crossed with a pure breeding short plant which had white flowers. The alleles
for tall plants (T) and coloured flowers (D) are dominant.

2.7.1 Use the letters T, t, D and d to show a genetic cross between a tall
plant with coloured flowers and a short plant with white flowers. (8)

2.7.2 If the Fy-generation is self-pollinated, four different kinds of plants
were produced in the Fz-generation as shown below.

4 gametes
D Td tD td

TD | TTDD | TTDd | TtDD | TiDd
Td TTDd | TTdd | TtDd | Ttdd
tD TiDD | TtDbd | DD | ttDd
td TtDd | Ttdd ttDt ttdd

1o gametes

Use the punnet diagram above to determine the phenotypic ratio of the

F2-generation. (2)
(8)
27 271 Pi-phenotype Tall coloured Short white
Pyand FyV
P; genotype: TTDD x ttdd+/
Meiosis: ~~~ \
OIOOIO™
), , Meiosis and
fertilisationy
Fertilisation:
Fs-genotypes: TtDd
Fi-phenotypes: All tall plants with coloured flowers (6)
272 9:3:3: 1 (2)

(8)
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In a certain type of plant, the genes that determine the shape of the pollen grains
and the colour of the flowers are linked on the same chromosome. The pollen
grains could either be long (D) or round (d) and the flowers could either be purple
(E) or red (e). The diagram below represents the arrangement of linked genes
on the chromosomes in plants A and B.

In a dihybrid investigation, plant A is crossed with plant B.

Plant A Plant B
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From the above diagram, determine the genotype and phenotype of:
(a) PlantA

(b) PlantB

How many gametes with different genotypes can possibly be produced
by: (Assume that there is no crossing over in meiosis when the gametes
are formed.)

(a) PlantA

(b) PlantB

What are the genotypes of the gametes produced in:

(a) PlantA

(b) PlantB

(2)
(2)

(1)

(1)

(2)
(1)

22 221

2272

223

(a) Plant A — Genotype: DdEe v"; Phenotype: Long purple v
(b) Plant B - Genotype: ddee v Phenotype: Round red v
(a) Plant A— 4 + types

(b) PlantB -1 v type

(a) DE; De: dE; de v+

(b) dev

2)
(2)
(1)
(1)
(2)
(1)
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3.1.5 The diagram below shows some of the alleles during the formation
of gametes.

Give the genotype of the:
(a) Individual represented in the diagram (1)

(b) Possible gametes resulting from the arrangement of alleles

represented in the diagram (2)
(14)
3.15 (@) RrTtv (1)
(b) RT,rtvv (2)

(14)
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In a plant species two characteristics, flower colour and plant height, were
studied. Each of these characteristics has two variations: flowers may be red
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or white in colour and the plants may be tall or short.

Plants that are heterozygous for flower colour have red flowers and plants

that are homozygous recessive for plant height are short.

The alleles for each characteristic are shown in the table below.

3.31

332

3.33

CHARACTERISTIC

DOMINANT RECESSIVE
ALLELE ALLELE

Flower colour F f

Plant height H h

What is the term given for a genetic cross involving two
characteristics?

Give the:

(a)
(b)
(©)

(d)

Dominant phenotype for flower colour
Recessive phenotype for plant height

Phenotype of a plant that is heterozygous for flower colour and
homozygous dominant for plant height

Genotype of a white flowering, short plant

State Mendel's Law of Dominance.

(1)

(1)
(1)

(2)
(2)

(3)
(10)

3.3

3.31

332

333

Dihybridv” cross

(a
(b
(c
(d

) Redv

) Shortv

) Redv and Tallv’
) ffhhv'v

- When two organisms with pure breeding~”
- contrasting traits+"are crossed
- all the individuals of the F4 generation will display the dominant

traitv”

OR

- If an organism is heterozygous+”
- the dominant allelev
- will determine the phenotypev”

(1)
(1)
(2)
(2)

(3)
(10)
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6. Genetic lineages/pedigrees

1.5 Mice may have white fur or black fur. The diagram shows the inheritance of

fur colour in mice.

1.5.1

1.5.2

1.5.3

1.5.4

e @
X Yogr Jefel
QO Q

key: () female vith white fur (@) female with black fur

4

[je]
[45]

—

16

D male with white fur . male with black fur

What is this diagram called?

How many sets of parents are represented in this diagram?
Give the phenotype:

(a) Which is dominant

(b) Of individual 9

Use the letter A for the dominant allele and a for the recessive
allele to give the genotype of:

(b) 16
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1.5

1.5.1

1.5.2

1.5.3

1.54

Pedigree v /Genetic lineage diagram

(a) Black v fur
(b)  Black v fur
(a) aav

(b) Aav
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Study the pedigree diagram below which shows the inheritance of
flower colour in a certain plant over three generations.

Use the following symbols for the contrasting alleles:

W - for white colour
R - for red colour

A

Pedigree diagram showing inheritance of flower colour in a certain
type of plant over three generations

c

KEY:

White flower colour

- Red flower colour

N
\\ Flower with equal distribution of white
and red colour
241 Name the type of inheritance shown in the pedigree diagram
above. (1)
24.2 Explain your answer to QUESTION 2.4.1. (3)

243 Use the symbols R and W and write down the genotypes of each of
the following flowers:

(3x2) (8)
(10)

c

(a
(b
(

Omwr
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2.4 2.4.1

242

243

Co-dominancev

Both allelesv” expressed themselves equallyv in the phenotypev

of the offspring

(a) RRvv
(b) RW v'v
(c) WWv'v

(3x2)

(8)
(10)

3.1 The diagram below shows the inheritance of coat colour in pigs through three

generations.
1
0@ LIOHe
I OHEIO®
KEY: 2 3
Female . Red OPink O White
Male . Red Pink White
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3.1.1 What type of inheritance is shown in the pedigree diagram? (1)
3.1.2 Explain your answer to QUESTION 3.1.1 (2)
3.1.3 Use R for the allele for red coat colour and W for the allele for white coat
colour to give the possible genotype/s of:
(a)  Individual 1 (1)
(b)  Individual 2 (1)
3.1.4 The pig farmer is interested in breeding pigs with red coats. He has a red-
coated male pig that he wishes to use for breeding purposes. He crosses
the pig with individual 3.
Use a genetic cross to show the probability of the piglets heing born with
red coats. (6)
(11)
3.1 3.1.1  Incomplete dominance v (1)
3.1.2 Some pigs have pink coloured coats / new / third phenotype
occurred / neither red nor white in the phenotype is dominant v v (2)

313 (a) 1=RRv

(b) 2=RW v
314 P1/ parent | phenctype | Red coat male | x | Pink female v
genotype RR X RW
Meiosis
G/gametes |R: R [x] R: Wv
Fertilisation M
Fq/
offspring gemoype  pp . RW : RR : RWv

phenotype 2red : 2 pinkv
*50% or2in4/1in 2/ halfv

Parents and offspringv / P, and F,

Meiosis and fertilisationv Any 5 + 1*(Compulsory)

OR

(1)
(1)
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P./parent | phenotype | Red coat male | x | pink female v |
genotype RR X RW v
Meiosis
G/gametes |R: R | x |[R: WV
Gametes R R
N R RR RR
Fertilisation W RW RW
v o
Fqi/ genotype RR; RR; RW; RWv
offspring

phenotype 2red : 2 pinkv
"50% or2in4/1in 2/ halfv

Parents and offspringv / Py and F
Meiosis and fertilisationv

Any 5 + 1*(Compulsory)

(6)
(11)
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People with albinism are unable to produce the dark pigment, melanin, in their
skin. This condition is caused when an individual is homozygous recessive for
this characteristic.

The family tree below shows the occurrence of albinism over three
generations.

Man without
Grandparents albinism (1) Woman with albinism
(Ps-generation)
Parents Woman without albinism Man without albinism
{F1-generation} | |

Children Child without albinism Child with albinism (2)
{(F2-generation)

Family tree to show the occurrence of albinism

321 Indicate whether each of the individuals below could be
homozygous dominant, homozygous recessive or heterozygous:

(@ 1
by 2

322 Explain your answer to QUESTION 3.2.1(a).

(3)
2)

3.2
321 (a) homozygous dominant¥’and heterozygousy’

(b) homozygous recessivev’

3.2.2 MNormal is dominant and the dominant conditionv’
can show up in either homozygous or heterozygous statev”
OR
To have a normal child v the person (1) must have at least one
dominant genev'/phenotype is normal

(2)
(1)

(2)
(%)
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Albinism is an inherited condition caused by a recessive gene mutation.
This mutation results in the absence of the protein melanin in the skin.
The pedigree diagram below shows the inheritance of albinism in a family.
The genotype of James is shown in the diagram.

O o
James Tebogo Grace
O O OO
Joanna John

1Tl O

Normal male Q Normal female
- Albino male . Albino female

3.4.1 How many grandsons do James and Tebogo have?

KEY:

342 Whatis:
(a) Grace's phenotype
(b) John's genotype

3.4.3 John and Joanna wish to have another child. What is the percentage
chance that the child will:

(a) Beagirl

(b) Have albinism

Downloag@dsep By MirY 8 auceza.com
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34 3.4.1 2v (1)
342 (a) Albino femalev’ (1)
(b) Aavv (2)
343 (@) 50%v (1)
(b) 25%v (1)
(6)
35 The pedigree diagram below shows the pattern of inheritance of a certain
genetic disorder controlled by a recessive allele. The dominant allele is
represented by N and the recessive allele by n.
Father Mother
. Normal Affected
“RF male . male
Normal . Affected
O female female
3.5.1 Explain why both parents must be heterozygous for this
characteristic. (2)
3.5.2 Give the possible genotype(s) of the normal children. (2)
3.5.3 Provide evidence from the pedigree diagram to show that this
characteristic is not sex-linked. (2)
(6)
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3.5 3.5.1 - Because they were normal they must each have one dominant
allelev’
- and in order for their children to be affected each parent must
have one recessive allelev’ (2)
3.5.2 NN+ or Nnv' (2)
3.5.3 - The father would have been affectedv if it was sex-linked
- In order for the daughter to be affectedv (2)
(6)
3.1 The following diagram shows the inheritance of a particular autosomal

disease in humans.

1 2
3 4 5 6 7 8 9 10 11
12 13 1 15
Key:
Male with the disease Male without the disease
Female with the disease O Female without the disease
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3.1.1  Name the type of diagram represented above. (1)
3.1.2 Is the disease inherited as a dominant trait or a recessive trait? (1)
3.1.3  Give a reason for your answer in QUESTION 3.1.2. (2)
3.1.4 If N represents the dominant allele and n the recessive allele.
Use these letters to assign the genotype of individual:
(a 1 (1)
(by 12 (1)
3.1.5 Suppose individual 11 has no family history of the disease.
Explain the probability of individual 10 and 11 having a child with the
disease. (3)
31 311 Pedigree v diagram (1)
3.1.2 Recessive v (1)
3.1.3 - Neither individual 1 and 2 have the disease v but (2)
- they have two children 7 and 8 with the disease. v
OR
- Individual 3 and 4 do not have the disease v
- but have child 12 with the disease. v
314 (a) Nnv (1)
(b) nnv (1)
J3.1.5 - Individual 11 can only have genotype NN +

If crossed with individual 10 with the genotype nn +
there is no chance/ 0% probability of having a child with the disease v
as all offspring will have the genotype Nn v (Any 3)

(3)
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The diagram below shows the pattern of inheritance of deafness in a family.
The letter H represents the allele for hearing and h represents the allele for

deafness.

221

222

223

224

How many of EACH of the following are represented in this

Hh hh

Jon Linda

Gabby Paul Fiona

Mieke Lyall

diagram?

(a)
(b)

Males

Generations

Give the:

(a)
(b)

Fhenotype of Jon

Genotype of Paul

Both Lyall's parents can hear, yet he is deaf.

Explain how he inherited deafness.

Lyall marries a woman who is homozygous dominant for hearing.
lUse a genetic cross to show the percentage chance of them having

a deaf child.

Downloag@dsep By MirY 8 auceza.com

(1)
(1)

(1)
(1)

(2)

(7)
(13)




Downloaded from gduresourceza.com

22 221 (a) 3v (1)
(b) 3¢ (1)
222 (a) Hearingv"/Normal (1)
(b) Hhv (1)
223 - Lyall inherited one recessive allelev’
- from each parentv” (2)
OR
P, Phenotype Hearing X Deaf v
Genotype HH X hh +
Meiosis
(Gametes H H
Fertilisation h Hh Hh
h Hh Hh
1 mark for correct gametes
1 mark for correct genotypes
F1 Phenotype  All hearing+
0% deaf v~
P1 and F1V/

Meiosis and fertilisation~

*{ Compulsory mark + Any 6

(7)
(13)
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Tay-Sachs disease is caused by an autosomal recessive allele (n). Children
with Tay-Sachs disease lose motor skills and mental functions. Over time, the
children become blind, deaf, mentally retarded and paralysed. Tay-Sachs
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children die by the age of five.

The pedigree diagram below shows the inheritance of Tay-Sachs disease in

a family.

251

252

)

Bill Pam

Charly Helen Portia Pafrick
®
Elizabeth Sam

[Source: www.tay-sachs.org]

Give:

(a) Charly's phenotype
(b) Portia's genotype
(c) Bill's genotype

Explain why Patrick is normal, but a carrier of Tay-Sachs disease.
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2.5

2.5.1 (a) Malev with Tay Sachs diseasev/all 4 symptoms

must be given blind, deaf, mentally retarded and paralysed/

lose motor skills and mental functions
(b) Nnvv

{c) Nnvv

252 - Since Elizabeth has Tay-Sachs diseasev'/nn she had to inherit
one recessive allele from each of her parentsv/Portia and

Patrick.

- Patrick's genotype is Nnv/heterozygous which means he is a

carrier but normal.

(Any 2)

(2)
(8)
[40]

1.5

Polydactyly (extra finger/toe) is a dominant trait in humans controlled by a
single pair of alleles. The pedigree diagram below shows a family in which

this trait has occurred.

Use F to represent the allele for polydactyly.

O ¥

o mes Lot

O Normal Female . Polydactylous Female

D Normal Male - Polydactylous Male

et

A } B

(350 &03 533
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1.5.1 How many of the males in this pedigree diagram are
polydactylous? (1)

152 Give the genotype of all normal people shown in this pedigree
diagram. (2)
1.5.3 Can individuals A and B have a polydactylous child? (1)
1.5.4 Give ONE reason for your answer in QUESTION 1.5.3. (2)
(6)
1.5 1.5 3v (1)
1.5.2 ffv v 2)
1.5.3 Nov (1)

1.5.4 - Both A and B are normalv’ and

- do not have any dominant allelesv” that can be passed on to
their offspring.

(2)
(6)
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A dominant allele causes the last joint of the little finger to bend inwards
towards the fourth finger (B) and is called ‘bent little finger'. The recessive
allele (b) causes the little finger to be straight.

The pedigree diagram below shows the inheritance of a *bent little finger' in a

family.

[y

4.
O oI

Male with straight little finger

O Female with straight little finger .Female with bent little finger

ool I*L I
TXIe

Male with bent little finger

o

2.1.1

Explain why individuals A and B are definitely heterozygous for this
trait. (3)

Individual C has a child with a partner that has straight little fingers.
Use a genetic diagram to show the possible genotypes and

phenotypes of the child. }g;
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2.1

211

- The parents have the dominant phenotypev/have one
dominant allele
- To have children with the recessive characteristicv'/bb

- The other allele of each parent must be recessivev’ (3)
P, Phenotype Bent little X Straight little
fingers fingersv’
Genotype Bb X bbv
Meiosis
G/gametes B, b X b, b v
Fertilisation
F4 Genotype Bb;  Bb; bb; bb v
'\—Y—)' ';Y_;
Phenotype bent little finger  straight little fingersv’
P;and Fqv
Meiosis and fertilisationv
OR
P4 Phenotype Bent little N Straight little
fingers fingers v
Genotype Bb X bb v
Meiosis
Gametes b b
Fertilisation B Bb Bb
B bb bb
1 mark for correct gametes
1 mark for correct genotypes
F4 Phenotype bent little fingers; straight little
fingersv’
Py and Fqv
Meiosis and fertilisationv Any (6)

(9)
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Use the pedigree diagram below to answer the questions about dimples
(small depressions that occurs on the cheeks when one smiles).

The dimple gene (D) controls whether a person has dimples or does not
have dimples. Allele for having dimples is dominant to allele for not having
dimples (d).

Key:

. :\_ | D QI I:I (:j }giar::les

)
ERCTE X ey

5 6 10 n dimples
i S male female
12 i3 14
1.4.1 How many family members have dimples?
1.4.2  Whatis the genotype of the individuals?
(@) 3
(b) 4
1.4.3  State whether the following individuals are homozygous or
heterozygous for having dimples:
(@ 2
(k) 9
1.4.4  State the family relationship between individual 12 and

individual 2.
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1.4

1.4.1

142

1.4.3

1.4.4

10 v
(@) Ddv
(b) Ddv

(a) Homozygous v
(b) Heterozygous v

Individual 2 is the grandmother v of individual 12.
OR

Individual 12 is the grandson v of individual 2.
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Huntington's chorea is a disease caused by a gene mutation that results in
the degeneration of brain tissue. It is caused by a dominant allele (H).

The pedigree diagram below shows the inheritance of this disorder in a family.

Karl Sarah
Lisa Liam Kate Susan Sean
John Alexa Emma Jo Paul
KEY

Woman with Man _with

Huntington's chorea Huntington's
chorea

Woman without Man without

Huntington's chorea Huntington's
chorea

241 What is:
(a) Susan's phenotype
(b) Sarah's genotype

242 Emma plans to have a baby. What must the father's genotype be
so that there is a 50% chance that their child will not have

Huntington's chorea?

243 Explain your answer to QUESTION 2.4.2.
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24 241 {a) Suffers from Huntington'sv'chorea (1)
(b) hhv' (1)
242  hhv (1)

243 - Emma's genotype is Hhv'/heterozygous

- The father's genotype has to be hhv'/homozygous recessive

- a cross between only these two genotypesv'/(Hh and hh)
will ensure that there is 50% chance of the child not
inheriting the disease

- The child inherits one recessive allele from each parentv’ (3)

(6)
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1.5 Haemophilia is a genetic disorder resulting in the abnormal clotting of blood.
It is caused by a recessive allele that is carried on the X-chromosome.
The allele for normal clotting is X" and the allele for haemophilia is X".
The inheritance of haemophilia in a family is shown in the diagram below.
A
B
c
O Non-haemophiliac Non-haemophiliac
female male
.Haemophiliac female - Haemophiliac male
1.5.1 Give the percentage of the males with haemophilia in this family. (1)
1.5.2 Give the phenotype for individual A. (1)
1.5.3 Give the genotype for individual:
(@ B (1)
(b) C (2)
(3)
1.5 1.5.1 100v"% (1)
1.5.2 Non-haemophiliac female v'/Normal female (1)
1.5.3 (a) X"Y v (1)
(b) XH X" vv (2)
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The pedigree diagram below traces the inheritance of haemophilia in a
family. Study the diagram and answer the questions that follow.

1 2 KEY:

'ﬁ: - Unaffected female

. |"” x :| B - Afected male
1 4 5 - Unaffected male
l. l .
S g 0 1t

3.4.1 How many family members not affected by haemophilia are
carriers?

3.4.2 Use the possible alleles X" ; X" and Y to determine the genotype
for each of the following:

(a) Individual 1
(b) Individual 4

3.4.3 Explain why this disorder affects mostly males.

3.4.4 Individual 10 and his wife, who is a carrier (not shown in the
diagram), have a son. What are the chances of this son developing
haemophilia?

345 Suggest TWO reasons why individual 9 and his partner should

undergo genetic counselling before starting a family.
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34 3441 Four/4 v'v (2)
342 (a) X"X"v (1)
(b) X"Y v (1)
3.4.3 e The allele for the trait is carried on the X-chromosome v /Y-
chromosome does not carry the allele for the trait.
« Males only have one X-chromosome v
= A male only needs one recessive allele v to be haemophiliac,
whereas for a female to be haemophiliac both alleles must be
recessive. v (Any 2 x 1) (2)
344 50v%v /% (1)
345 To determine if the wife is a carrier. v

To determine what the chances are of having a child with

haemaophilia. v

Help them evaluate whether they would cope with such a child. v
Help them to make an informed decision about whether to have

children. v

(Any 2 x 1)
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The pedigree diagram below shows the inheritance of haemophilia in a family.
The allele causing haemophilia is represented by X" and the normal allele
is represented by X".

—O

1 2
3 4 5 6 7
8 9 10 11 12 13 14
Key:
I:l Normal male O Normal female
. Haemophiliac male . Haemophiliac female

Inheritance of haemophilia

3.5.1 Determine the:
(a) Phenotype of individual 4
(b) Genotype of individual 2

3.5.2 Explain why females have a smaller chance of suffering from
haemophilia.

3.5.3 Represent a genetic cross to show the percentage chance of
individuals 13 and 14 having a haemophiliac son.
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3.5 3.5.1 (a) Normal femalev (1)
(b) XX v (2)
352 - Haemophilia is caused hy a recessive allelev’

- Carried on the X chromosome”

- Females have two X chromosomes~'/ Males only have
onhe X chromosome

- Females must inherit two copies of the recessive allelev/
females who inherit only one of the recessive allele are

still normal
Any 3 (3)
3.53
~— P41/P3 Phenotype Normal male x Haemophiliac femalev’
Genotype Xy x X"X"v
dejosis
G/gametes xty x X" xhv
ertilisation
R
F./Fs Genotype XA XAXM XMy XMy v

Phenotype 2 normal daughters : 2 haemophiliac sons+
-50%v" chance of having a haemophiliac son

Psand Fqv
Meiosis and fertilisationv
*1 compulsory +tany 6 (7)

OR

e P1/P3; Phenotype Normal male x Haemophiliac female v

Genotype XMy x XMt
Meiosis
[ Gametes XN X"
Fertilisation X T X
Y Xy X"y
1 mark for correct gametes
1 mark for correct genotypes

N~ Fi1/F3 Phenotype 2 normal daughters : 2 haemophiliac sonsv’
+50%v" chance of having a haemophiliac son

Piand Fqv
Meiosis and fertilisationv’ “1 compulsory+any 6 (7)
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A lack of immunity to infections (agammaglobulinemia) is a sex-linked
recessive genetic disorder in humans. The dominant allele is represented by
XA and the recessive allele is represented by X°.

An individual with the disorder is described as affected and an individual
without it is described as unaffected. The pedigree diagram below illustrates
inheritance of this disorder.

@
ol M
S

KEY

Unaffected male Unaffected female

-Affected male . Affected female

3.3.1 Name the genotypes of individuals:
(@ 1
(b) 2
3.3.2 What percentage of the males in this pedigree diagram is affected?

Show ALL working.

3.3.3 Explain why any son of an affected female will always have
this disorder.
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3.3 3.3.1 (@) XAYv'v (2)
(b) X X3v' v (2)
3.3.2 3
[? x 10[ﬂ v = 4286v/42,9/43% (2)
3.3.3 - An affected female carries two/only recessive allelesv’ /X*X?

- Sons/males inherit one X chromosomev from their mothers
- Sons/males need only one recessive allele to be affectedv’
- And therefore must inherit X* from their motherv’
Any3  (3)
(9)

3.2 The pedigree diagram below shows the inheritance of colour-blindness in a
family. Colour-blindness is a sex-linked disorder caused by a recessive allele
(h). The ability to see colour normally is caused by a dominant allele (H).

| OO WO
T
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321 How many of the male offspring of parents 1 and 2 were normal? (1)
322  State the genotype of:
(a) Individual 2 (2)
(b) Individual 5 (2)
323  Apersonwith a recessive allele for colour-blindness may not be colour-
blind. Explain why males with an allele for colour-blindness are always
colour-blind. 4)
3.24 Ifindividual 5 marries a normal male, what percentage of their
daughters will have an allele for colour-blindness, but will NOT be
colour-blind? (2)
32 321 2+ (1)
322 (a) XWXhvv (2)
(b) XWXhvv (2)
3.2.3 - Since the allele is found only on the X-chromosome v
- a male only has one allele v
- that is either dominant (normal) or +
- recessive (colour blind) v
- and therefore will always be colour blind v (if recessive allele
inherited) (Max. 4) (4)
324 100% v (2)

Downloaggdsiep By mirY8 auECeza.com




Downloaded fromggluresourceza.com

Downloag@dsep By MirY 8 auceza.com




3.1

Downloaded fromggluresourceza.com

The pedigree diagram below shows the inheritance of colour blindness in a
family. The allele causing colour blindness is represented by X? and the
normal allele is represented by XP.

1 2
3 4 5 6 7
9 10 11 12 13 14

3.1.1

3.1.3

Determine the:
(a) Phenotype of individual 4
(b) Genotype of individual 2

Explain why females have a smaller chance of suffering from colour
blindness.

Represent a genetic cross to show the percentage chance of
individuals 13 and 14 having a colourblind son.
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3.1.1 (a) Normalfemale v
(b) XPXdv

3.1.2 - Colour blindness is caused by a recessive allele v/

Carried on the X chromosomes v

Females have two X chromosomes v / Male only have one X
chromosome

Females must inherit two copies of the recessive allele v/ females
who inherit only one of the recessive allele are still normal.

(Any 3 x 1)
313 - P3 Phenotype Normal male x Colour blind female v
Genotype XPY x XXe v
Meiosis
Gametes Xy x x4 Xxd
Fertilisation
-~ F3 Genotype  XPX? XPX? X'Y X'Yv

Phenotype 2 normal daughters : 2 Colour blind sons
*50% chance of having a colour blind son
Pz and Fa (P1and F1) v
Meiosis and fertilisation v
(*1 Compulsory + Any 8)

(3)

(7)

OR
~ P3 Phenotype Mormal male x Colour blind female v
Genotype XPy x Xdxd v
Meiosi
[ A Gametes Xd X4
Fertilisation X2 XOXT | XOXS
Y Xy Xey
1 mark for correct gametes
1 mark for correct genotypes
~- F3 Phenotype 2 normal daughters : 2 Colour blind sons v

*50% v" chance of having a colour blind son

P3and Fa (P1and Fq) v
Meiosis and fertilisation v
(*1 compulsory + Any 6)

(7)
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2.3 Colour-blindness (Daltonism) is a sex-linked disorder caused by a recessive
allele (X9).

The diagram below shows the inheritance of this disorder in a family.

O+

Thuli
O OMm 00 e°CL |
Molly Senzo Linda

KEY

ONormal female Normal male
.Colour-blind female .Colour-blind male

2.3.1 Give the:

(a) Phenotype of Senzo (1)
(b) Genotype of Thuli (1)
23.2 Describe how Linda inherited colour-blindness. (2)

233 Explain why there are generally more males than females with colour-

blindness in a population. (4)
234 Molly married a 'normal male'. Use a genetic cross to show the possible
genotypes and phenotypes of their children. (6)
(14)

(FLL]
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2.3

2.3.1

232

233

234

(a) Colour blind malev’/male with Daltonism
(b) XPx4v

- Linda inherited one recessive allele/X" from her fatherv’
- and one recessive allele/X® from her motherv’

- Males only have one X-chromosomev’

- If this chromosome carries the recessive allelev /x®

- the male will be colour blindv

- Females have 2 X-chromosomesv

- They need to have two recessive allelesv' /X X¢ to be affected

- A dominant allele on the other X-chromosome will mask the effectv

Any 4
P Phenotype Normal female x Normal male v
Genotype xPx¢ X XPY v
Meiosis
G/gametes X2 x* x XPYv
Fertilisation
Fi Genotype XBxP xPy  xPxd x%yv *
Phenotype Normal females,
Normal male, v
Colour blind male
P,and Fqv

Meiosis and fertilisationv’

(4)
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P Phenotype
Genotype

Meiosis

Fertilisation

Fi Phenotype

P, and

Fqiv

Meiosis and fertilisationv

OR
Mormal female X Normal male v
XPxe X XPy v
Gametes | X° Y
X" XU X" xPY
X XX Xoy

1 mark for correct gametesv

1 mark for correct genotypesv *

Mormal females,

Mormal male,
Colour blind male

*Compulsory 2 + Any 4

(6)
(14)
[40]

Downloag@dsep By MirY 8 auceza.com




2.3 Thediagram

Downloaded from,ggluresourceza.com

below represents the inheritance of colour blindness in a family.

Key:
Male Female

Bill Bonnie Normal colour
vision

. . Colour blind

B0
O WO

Tom Barbara Frank Mary
Charlene Doug Ann Linda Donna

2.3.1 Give evidence from the pedigree diagram that suggests that colour

blindness is a sex-linked genetic disorder. (1)
2.3.2 What is the percentage chance that Mary and Frank’'s next daughter
will be colour blind if Mary is a carrier of the mutation? (2)
2.3.3 Explain how Tom and Barbara have a son who is colour blind even
though neither of them suffers from the condition. (3)
(6)
2.3
2.3.1 Only the males in the family suffer from colour blindness+ (1)
2.3.2 50vv (2)

2.3.3

Barbara is a carrierv'/heterozygous and does not suffer from colour
blindness

Their son received a Y chromosome from his fatherv'/

Tom/ no allele on Y chromosome for colour blindness

but an X chromosome with the allele for colour blindness

from his motherv'/Barbara (3)

(6)
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The pedigree diagram below shows the inheritance of colour-blindness
(Daltonism) in a family. Colour-blindness is sex-linked and is caused hy a
recessive allele (d). The ability to see colour normally is caused by a dominant

allele (D).

]

1 2
3 4
5
Key:
Normal female
Normal male W,
Colour-blind male . Colour-blind female
Inheritance of colour-blindness

2.1.1

2.1.2

2.1.3

How many of the male offspring of parents 1 and 2 were normal?
State the genotype of:

(a) Individual 2

(b) Individual 5

A person with a recessive allele for colour-blindness may not be
colour-blind. Explain why males with an allele for colour-blindness
are always colour-blind.

If individual 5 marries a normal male, what percentage of their

daughters will have an allele for colour-blindness, but will NOT be
colour-blind?
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2.1

211
21.2

2.1.3

2.1.4

2v

(@) XPXivv
(b) XIX%vv

Since the allele is found only on the X-chromosomev’
A male only has one allelev’

that is either dominantv (normal)

or recessivev’ (colour-blind)

and therefore will always be colour blindv" (if recessive allele

inherited)
100% v v

(Any 4)

(4)

(2)
(11)
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3.3 The pedigree diagram below shows the inheritance of Daltonism in
a family. Daltonism (red-green colour-blindness) is sex-linked.
The allele for Daltonism is recessive to the allele for normal
colour vision.

1 2 3 4 KEY:
Haw O [] Normal male

[ Colour-blind male

(5 _C\)_ﬁ E) (O Normal female

5 6 @ Colour-blind female

3.3.1 Use the symbols X, X® and Y to state the genotype of the

following:
(a) Individual 2 (2)
(k) Individual 3 (2)
3.3.2 How many family members not affected by Daltonism are definitely
carriers? (2)
3.3.3 Use a genetic cross to determine the possible genotypes and
phenotypes of the offspring that may be formed by individuals 5
and 6. (6)
(12)
3.3 3.3.1 (@) X (2)
(b) X°Yv (2)
3.3.2 v (2)
3.3.3 P4 phenotype Normal female  x Normal male v
genotype xPx¢ X xPyY v
Meiosis
G, xP, xd X X0,y v
Fertilisation
xPxP, xPxE, x°y, X%y v
L ]\ J o\ J
Y Y Y
F1 genotype 2 normal females 1 normal 1 colour- v
phenotype male blind male

Parents and offspringv'/P¢ & F4
Meiosis and fertilisationv’ (any 6)

OR
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Pi/parent phenotype Grey bodied x grey bodiedv

genotype Gg x Ggv
Meiosis
gametes | XP X°
xP XPxP ' xPxd
Fertilisation Y xPy X%

1 mark for correct gametesv’
1 mark for correct genotypesv’

F1 genotype 2 normalfemales 1 normal 1 colour-
phenotype male blind male

Parents and offspringv' /P & F4
Meiosis and fertilisationv’ (any 6) (6)
(12)
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Mutations

2.2 A group of eighteen year old learners conducted a survey on the frequency
of genetic disorders in a rural area (with a sample size of 500).
The results are shown in the table below.
Genetic disorder Frequency in population
(%)
Haemophilia 2
Down syndrome 3
Sickle cell anaemia 15
Absence of any disorder 80
2.2.1 Explain why age needed not to be controlled in this investigation. (2)
2.2.2 State TWO ways in which the learners could ensure reliable results. (2)
2.2.3 State any TWO planning steps that the learner had to consider
before conducting the investigation. (2)
(6)
22 221 Ageis afixed v variabley (2)

2.2.2 - Repeats the surveyy
- Increase the sample sizeV (2)

2.2.3 -Ask for permission from the schooly
-Inform participants+
-Decide on venue/ data/ and timey and material to be usedy
-How to record the data collected
-Training of investigators any 2 (2)

(6)
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22 A group of Grade 12 |learners did a survey about the occurrence of three
genetic disorders in a small human population. The results are shown in the
table below. The number of people in the population is 1 500.

RESULTS OF THE SURVEY ON THE FREQUENCY
OF GENETIC DISORDERS IN A POPULATION

GENETIC DISORDERS OCCURRENCE IN POPULATION (%)
Down's syndrome 9
Sickle cell anaemia 12
Albinism X
Without any disorder 75
2.2.1 Which disorder is most common in this community? (1)
222 Calculate the number of people with albinism. Show ALL working. (3)
223 Give ONE reason why genetic counselling would be important for
parents who are expecting a child that may have a disorder such
as Down'’s syndrome. (1)
2.2 2.2.1 Sickle cell anaemiav (1)
222 100% — (75+12+9) = 4v %
4 X 1500
100 1
= 60v people (3)
2.2.3 - Parents can decide whether to abort foetus or notv

- Help prepare parents to manage with such a childv

- Help them make an informed decision about whether to have
children v Any

(Mark first ONE only)

8. Genetic engineering
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The diagram below shows a process that could be used in the future to

produce a human without sexual reproduction.

Female
human

Cell W

Person A

— &8

Embryo

1.5.1 Name the process shown above.

1.5.2 Identify cell P.

1.5.3 The embryo must be placed in an adult female to develop into a child.

Where, in the adult female, should the embryo be placed?

1.5.4 Iithis technique was used in a human, how many chromosomes would

be found in cell W?

1.5.5 If this process were to be allowed to be used in humans in future,

describe ONE way in which it would be of benefit to humans.
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1.5

1.5.1

152

153

154

1.55

Cloning v
Ovum v
Uterus v
46 v

Production of children for infertile couples v
Compensating for the loss of a loved one v
Cloning of organs from a person’s tissue and used as a
transplant v
Young cells cloned to prolong lite v/ Delayed aging
(Any 1) (Mark first ONE only)

(1)
(1)
(1)

(1)
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The diagram below shows the steps of an experiment in which a large
number of genetically identical frogs were developed from unfertilised frog
eggs. The nucleus of each unfertilised egg was destroyed and replaced by a

nucleus obtained from a body cell from frog X.

Unfertilised frog egg cell

Frog X
Nucleus A
destroyed by
ultraviolet :._ka‘ l : Body cell
radiation O taken from
N frog X
£ b
__gr;;_,{ Tadpole
H,_ér

Experiment to show how genetically identical frogs
were developed from unfertilised frog eggs

1.6.1 The diploid number of chromosomes in the above frogs is 26. How
many chromosomes are present in the nucleus of the following
cells?

{a) CelA
(b) CellB
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162 Why can an egg containing a nucleus from the body cell of a frog
develop into a tadpole? (2)
163 Explain why all the frogs produced from the treated eggs are
genetically identical. (2)
164 Name the method of producing genetically identical offspring as

shown in the diagram. (1)

165 State ONE reason why some people might:

(a) Favour the process shown in the diagram

{b) Be against the process shown in the diagram

2)
2)

162

163

164
1.6.5

(3)

(a) 13v (1
(b) 26v (1
Has a full setv of chromosomesv” /Diploid number of chromosomes/
complete set of chromosomes/26 (2)
They have same/identical chromosomesv'/genetic material/DNA from the
nucleus of the somatic/body cell collected from the same frag/ X+’ (2)
Cloningv’ (1

(a) In favour:
- Producing individuals with desired traitsv'v
- Better yieldv'v
- Resistant to diseasesv'v’
- Organisms produced in a shorter timev'v’
- Saving endangered speciesv'v’
- Producing body partsv'v’
- Produce offspring for organisms that cannat have offspring+'
(Mark FIRST answer only in learner’s script) {1 x2)(2)

(b)Against:

- (Objection to interfering with God’sv' ¥ /Supreme Being's
creation/nature

- Reducing the gene pool by reducing variationv' v/ Reduces
genetic diversity

- Cloned organisms may have developmental/morphological
problemsv"v’

- Costly process+'v

- May generate more experimental wastav'v’

- May lead to killing of clones to obtain spare body partsv'v

- Cruelty to animalsv' v

(Mark FIRST answer only in learner’s scripi) {1 x2)}(2)

(11)
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The diagram below shows a genetic engineering process. A donor cell was
taken from the muscle cell of a male champion horse (stallion) to create a
new offspring.

Cell from muscle tissue of a
male champion horse (stallion) Nucleus removed
from muscle cell
Nucleus placed in

: owm of mare. An
electrical shock

Y

Owim without results in the
nucleus ‘'oum’ starting to
Owm from female horse / divide.
{mare) —_— ) —
— Nucleus of owm is @ c
B removed and discarded

'Owum’ divides
normally

.
Offspring Embryo dewelops ‘____..--—-"""— 3 ;E

normally Embryo placed in
—
uterus of adult

female horse

[Adapted from www.biologyreference.com]

3.5.1 Name the:

(a) Genetic engineering process shown in the diagram above (1)

(b) Process that produced ovum B (1)
352 Why is the donor cell extracted from a champion horse? (2)
3.5.3 Explain why only the nucleus of the donor cell is used. (2)
3.54 A somatic cell in a horse contains 64 chromosomes.

How many chromosomes would there be in:

(@) Structure A (1)

(b) Owum B (1)

(c) A muscle cell inorganism D (1)

355 Explain why the 'ovum' labelled C cannot be considered a gamete. (2)
o
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3.5

3.5.1

3.5.2

3.5.3

3.54

3.55

()
(b)

Cloningv’

Oogenesisv/gametogenesis/ meiosis
The donor horse has the desired characteristicsv
that need to be copiedv

and be present in the offspringv'/next generation Any 2

The nucleus contains all the genetic informationv v/
hereditary characteristics/chromosomes of the champion horse

B4v
32v
B4V
A gamete is generally haploidv

This ovum is diploidv" since
it has the nucleus of a somatic cell v Any 2
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The diagram below shows one method of cloning sheep.

1 An embryonic cell is :!'
removed from the —+
donor sheep and
allowed to multiply.

4! *
: = I\ & /)
&® Fe

2 The nuclei are taken from the donor
(' cells and imported into “foster eggs”
) (nuclei-less ova from another sheep).
—_— They are allowed to develop.

B =
3
' The eggs are implanted into the
wombs of foster sheep where they

/\willdevelop until birth.
‘ ’ 5 ‘ ‘Iv \ ‘ _ A
L il

‘ v |

3.4.1 Explain why the lambs produced by this technique are identical to each
other.

3.4.2 Explain why the lambs are not genetically identical to the sheep which
produced the “foster” eggs.

3.4.3 Describe how cloning in animals or plants can be beneficial to humans
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77
3.4 34.1 Contain the same chromosomes v'because the embryonic cell has divided by
mitosis v'/ they are all produced from nuclei of the donor sheep v which multiply
/ divide by mitosisv therefore have the same DNA v (2)
3.4.2 The nucleus and genetic material v originated from another sheep v / the nuclei
of the foster sheep were not used v and therefore did not contain the same
genetic material / the ova used did not contain nucleiv / it is the nucleus which
contains the genetic material v (2)
3.4.3 Animals or plants with superior / favourable characteristics v can be produced
to enhance food production v / biotechnology. (2)
(6)

2.2 The diagram below shows a biotechnology research project to improve quality of

sheep. Study the diagram and answer the questions.

Sheep A Sheep B
An egg cell / ovum
removed

\

A body cell removed @

.\ ( )
he embryo is transplanted into Embr\.’o
the womb of Sheep c

"y

2.2.1

222

223

224

Identify the biotechnological process represented in the above diagram.
Describe the process mentioned in QUESTION 2.2.1.
Does sheep X inherit desired characteristics from Sheep A or B?

Explain your answer in QUESTION 2.2.3.
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22 221 Cloning (1)
222

Remove an ovum from sheep B v

» Remove the haploid v nucleus v of this ovum in the
laboratory using micro-surgery

+» Remove an actively dividing somatic v cell from sheep A of
the same species v

» Extract the diploid v nucleus from the somatic cell using
micro-surgery

» The diploid nucleus of sheep A is inserted into the ovum of
sheep B v

» The ovum bhehaves like a fertilised egg v

+ The manipulated or fertilised ovum’ is then placed in the
uterus of sheep C for further development v

+ A new individual is born (x) and is called a clone of

sheep A v (Any 5 x 1) (5)

223 SheepAv (1)

2.24 « This technique involves no natural fusion of male and female
gametes v
+ Therefore there is no variation in the offspring v
+» The offspring X receives its genetic material only from sheep

AV
» Therefore, the new offspring (X) will be phenotypically and
genotypically identical to sheep A v (Any 2 x 1) (2)
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Study the diagram helow that shows the cloning of a sheep named Dolly.

HOW DOLLY WAS CLONED

First donor Second donor

Sk <

M4

1. A body cell is 3‘ T

removed from the \ j" 3. The nucleus is removed from

donor sheep i, the egg cell of the second

— h
~ ¥ sheep

2. The body cell nucleus (?\

is removed v 4. The body cell

5. The embryo is \_Q nucleus is inserted
cultured into the egg cell

& rd

. The embryo is %maﬂ —_— &

implanted into the : | 7. Dolly is born — the
womb of another 31 ' first clone
sheep
4.1.1 Why was it necessary to remove the nucleus from the egg cell of the

second donor before the sheep could be cloned?

41.2 Will Dolly have the characteristics of the first or second donor
sheep?

4.1.3 Explain your answer to QUESTION 4.1.2.

41.4 Number 5 in the diagram states that 'the embryo is cultured.
Through which type of cell division does the embryo develop?

415 Give:

{a) THREE reasons why people could be in favour of genetic
engineering in plants

(b) THREE reasons why people could be against cloning in
humans

(2)

(1)
(2)

(1)

(3)

(3)
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e e
s

4.1.2

4.1.3

4.1.4

41.5

To insert the DNAv/nucleus of sheep that you want to clonev’into the
egg cell of the recipient

Firstv’

Dolly will have exactly the same DNAv" as the first donor sheepv’/
DNA/nucleus of the second donor was removed and replaced

Mitosisv

(a) In favour of genetic engineering

- enhanced taste/quality of foodv’

- reduced/ increased maturation timev’

- increased yield of plants (fruit, vegetables)v

- improved resistance to disease, pests, drought and herbicidesv

- increased food security for growing populationsv’

- increased shelf lifev’ (any)
(Mark first THREE only)

(b) Against cloning

- They might feel that scientists want to play Godv

- The clones might be used for 'spare' organsv” etc./

- Could be sold to anybody that can pay for it — lead to exploitationv’
Reducing the gene poal by reducing variationv

Cloned organisms may have developmentalv’/morphological problems
Costly processv’

May generate more experimental wastev”

(3)

(Mark first THREE only) (any) (3)

(12)
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The diagram helow shows a modern technique to manufacture insulin.
Study the diagram and answer the following questions.

Bacterium E.coli —

- \
\ EnzymeB
A used
GENE
[

£

— - —
Human cell with (7 EnzymeC
Insulin gene in l used
the DNA j;

U

I
b= M=
5D ESN|GeN|HoN 6D
|
INSULIN

3.2.1 Name the technique used in the manufacturing of insulin.
3.2.2 Identify the part labelled A.

3.2.3 Supply the names of the enzymes B and C.

3.2.4 What type of cell division takes place at D?

3.25 Mention any TWO advantages of the above technique.

3.2.6 Name another unicellular organism that can be used in the
ahove process.

3.2.7 Supply ONE reason for the use of the unicellular organism
mentioned in QUESTION 3.2.6.
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3.2 3.21 Recombinant DNA technology/Genetic engineering v (1)
3.2.2 A — Plasmid (1)
3.2.3 B — Resftriction enzymes v

C —Ligase enzymes v’ (2)
3.2.4 Mitosis v (1)
3.2.5 e The product is produced rapidly+ in large quantities v
Is relatively inexpensive v
Has few side effects v and is considered as a natural
product v
s No religious resistance v (any 2) (2)
3.2.6 Yeast cells v (1)
3.2.7 ¢ Are readily available v’
s More cost effective than E. coli v
» Reproduce rapidly v (any 1) (1)
33 Since the 1980s, human insulin has been produced using genetically modified
bacteria and yeast.
331 State THREE advantages of producing human insulin by genetic
maodification. (3)
332 Give TWO reasons why some people might be against genetic
modification. (2)
3.3
331
May have fewer side effectsy
May not be contaminated+ /will be in it's natural form
No problem from a religious perspectivev’
Can be mass producedv'/produced faster
Avoids killing animalsv”
(Mark first THREE answers only in learner’s scripi) (3)
3.3.2 Against:

- risk to human healthv”

- risk to the environmentv’

- risk to the health and well-being of other organismsv”

- interference with naturev’/God's creation

- cultural sensitivityv"e.g. objection to the use of pigs and cows

{(Mark first TWO answers only in learner’s script) (2)

(5)
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Study the extract below.

Cloning in biotechnology refers to processes used to create identical copies of
DNA fragments (molecular cloning), cells (cell cloning) or organisms (organism
cloning).

Cloning may play a part in animal conservation, by cloning animals that are
endangered. Embryo cloning is the production of human embryos for use in
stem cell research.

Blood from the umbilical cord and placenta is one of the richest sources of stem
cells that can ever be collected.

341  Define the following terms:
(a) Cloning
(b) Stemcells
342  State from the extract:
(a) THREE types of cloning used in biotechnology
(b) ONE source of stems cells
343  Explain why cloning of animals is advantageous to dairy farming.

344  Explain why embryo-cloning is significant to stem cell research.
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34 341 (a) Cloning:
- Process by which genetically identical individuals are formed. v (1)

(b) Stem cells:
- Are undifferentiated or unspecialised cells v+ which can give
rise to any of the other cells of the same organism. v (Any 1) (1)

342 (a) -Molecular cloning v
- Cell cloning v
- Organism cloning +* (3)

(b} - Embryos v
- Blood from placenta and umbilical cord v (Any 1) (1)

3.4.3 -Inorder to increase the productivity and profit ¥* animals that
produce large amounts of milk are carefully selected and cloned v/
high yield of milk.
- Hence the quality of herd is improved faster +* than the fraditional
way of breeding. (Max. 2) (2)

3.4.4 - Embryos are cloned in order to maintain a steady supply of stem
cells for research purpose. v
- This enables researchers and research institutions to be seli-
sufficient in terms of the availability of stem cells. v (2)
[40]

2.2 The risks and benefits of using biotechnology have been the subject of
considerable debate in recent times. State the following:

2.21 THREE disadvantages of genetic engineering (3)

222 THREE advantages of genetic engineering (3)
(6)

Downloag@dsep By MirY 8 auceza.com




Downloaded from,gguresourceza.com

22 221

222

Disadvantages of genetic engineering

Expensivev’

May be difficult for poor people to access v

Interfere with naturev’

Immoralv’/ we cannot play God

Domination of the world food products by only a few

companies v’

Loss of biodiversityv’

Potential health impactsv’

Violation of natural organism’'s intrinsic valuev'(right to
independent existence)

Unsure of long term effectsv’

Genes from transgenic organisms could escapevand be
transferred to wild organisms

(Mark first THREE only) Any 3

Advantages of genetic engineering

Production of medicationv’
Production of resources cheaplyv’
Control pests with specific genes inserted into the cropv’
Selecting the best genes to produce better resistant cropsv’
Using specific genes to increase crop yieldsv / food security
Selecting genes to increase shelf life of plant productsv’
Selecting genes that may increase maturation timesv" to meet
the demand
Selecting genes that may decrease maturation timesv' to meet
the demand
Using specific genes to improve nutritional valuev'of food for
better health
Improve the tastev” of food
DNA and proteins of transgenic organisms unlikely to cause
problems v/ transgenic organisms do not survive easily in wild
Produce organisms that can can clean up pollutionv’
Endangered species can be savedv
Increases genetic variationv’

(Mark first THREE only) Any 3

(3)

(3)
(6)

9. ESSAYS
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QUESTION 4

Describe how blood groups in humans are determined by different alleles and

explain how blood typing can be used to solve paternity cases. Also explain why
and how DNA profiling is sometimes required to solve paternity cases.

Content: (17)
Synthesis: (3)

(20)
How alleles determine blood groups:
¢ Human blood groups are determined by multiple allelesv’
e I";IBvandiv
» 1" and I® are co-dominant v’
s iis recessivev
« Blood group A can have the genotypes I1*1*v
e or v
+ Blood group B can have the genotypes IBIE v/
e orlfiv
« Blood group AB has the genotype 1*1®v'
¢ Blood group O has the genotype iiv’ Any 9
How blood typing is used to solve paternity cases
* The blood groups of the father, mother and child must be comparedv’
» |If it proves that it is not possiblev’ for the man and woman to have a
child with the specific blood group
« the man is not the fatherv’
¢ |f it shows that the man and the woman can possiblyv” have a child
with that specific blood group
DNA profilingv’
needs to be done to confirm that he is the father or notv’ Any 4

Why and how DNA profiling can be used to confirm paternity

The DNA profiles of the possible father and child must be comparedv’

A child receives 50%/half of his/her DNA from his/her fatherv’

If half/50% of the dark bands on the DNA profile of the child correlate

with that of the possible fatherv’

the man is the father of the childv’

If there is no/little correlation between the DNA of the child and the

possible fatherv’

the man is not the father of the childv’ Any 4
Content: (17)
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QUESTION 4

Describe the inheritance of blood groups and the use of blood groups in paternity
testing.
Content: (17)
Synthesis (3)

(20)

Inheritance of blood groups

- Blood groups in humans is controlled by one genev’

- with three allelesv/ I*, 1B, |

- Each person inherits any 2 of the three allelesv” from their parents

- 1"and I? alleles are co-dominantv’

- 1" and I® are dominant over the i allelev/ the i allele is recessive to I* and 1®

- Inheriting the I* allele from both parentsv¥’/ having the genotype A

- or inheriting the 1" allele from one parent and i from the other parentv’/ having the
genotype I'i

- results in blood group Av’

- Inheriting the IB allele from both parentsv'/ having the genotype IBI®

- or inheriting the I® allele from one parent and i from the other parentv’/ having the
genotype I7i

- results in blood group Bv'

- Inheriting I* from one parent and inheriting ® from the other parentv'/having the
genotype I"I°

- results in the AB blood groupv’

- Inheriting the i allele from both parentsv'/having the genotype ii

- results in blood group O v Max 12

Use of blood groups in paternity testing

- If a genetic diagram shows that the mother and the man could produce a child with a
particular blood groupv’

- then he may be the fatherv’

- but we cannot say for sure that he is the fatherv’

- because there are many males with the same blood typev’

- If a genetic diagram shows that the mother and the man could not produce a child with
a particular blood groupv’
- then he is definitely not the fatherv’ Max 5

Content: 17
Synthesis: 3

Downloaggdsiep By mirY8 auECeza.com




Downloaded from,ggluresourceza.com

QUESTION 4

Describe TWO types of mutations and how they lead to altered characteristics in
FOUR genetic disorders you have studied.
Content: (17)
Synthesis: (3)

Mutations

+ Mutations refer to sudden changesv’
in the genetic composition of an individualv’

= Gene mutationsv’
» result in a change in the structure of the DNA in a single genev’

+» Chromosomal aberrationsv’
» are changes in the normal structure/number of chromosomesv’

Harmful/lethal mutationsv’
» result in genetic disordersv'/characteristics that decrease the survival of an
organism Any 5 (5)

Genetic disorders

+ Haemophiliav’

+ Blood does not clotv

» because the protein for blood clotting is not producedv’

Colour blindnessv’
+ The person cannot differentiate between different coloursv’
s due to the absence of the necessary protein for photoreceptionv’

Albinismv
s The lack of pigment in the skinv’
+ due to the absence of the protein that forms melaninv’

» Down syndromev’
The person has an extra copy of chromosome 21v
« due to non-disjunctionv’ during meiosis. (4 x3) (12)

Content: (17)
Synthesis:  (3)
(20)
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QUESTION 4

4.1

Sandy has given birth to a baby girl. There are two men claiming to be the
father of the child. Explain how the inheritance of blood groups and DNA
testing could assist in establishing who the father is.
Content
Synthesis

(17)

(3)
(20)

QUESTION 4

4.1

« Blood groups are controlled by three allelesv 1*, 1B i vwhich in
combination will provide four different phenotypes namely blood groups A,
B,Oand AB. v

e An individual with blood group Av" ,will inherit one allelev’ from each
parentv’ and will therefore inherit a genotype of either I*iv' or I* I* v'from
his parents

« An individual with Blood group B+ will inherit one allele from each parent
and will therefore inherit genotype of either 1%v or 1P ; and

« An individual with blood group ABv will inherit one allele from each parent
and will have bothv alleles I* and I® which are co - dominantv’, and

e Anindividual with blood group Ov" will inherit iv" allele from both parents
and will be homozygous recessive (ii) v

» The blood of each male as well as the baby’'s blood must be tested.

» |fthe baby’s blood group is O, then the father with blood group ABv will be
eliminatedv” as he does notv' carry the recessive Ov/(i) allele.

« Should the father have a blood group B v with a I¥I®v genotype, then he
will be eliminated as a potential father as he does notv’ have the recessive
Ofi) allele.

« Should the father have a blood group Av with a I*I*v (homozygous)
genotype , then he will be eliminatedv” as a potential father as he does
notv' have the recessive Ov/(i) allele.

e The father who also has a blood group Bv but a genotype of 1%
(Heterozygous)v',could be a possible father as he is carrying v'the iv’ allele
of which the baby inherited.

+ |f the father who has a blood group Av" with a genotype of 1%iv', could be a
possiblev’ father as he is carrying the i vallele of which the baby inherited.

(any 12)

DNA testing can further v'confirm the father of the child by analysingv and
comparingv the DNA genetic bandsv’ of eachv potential male parentv’ with
the genetic bandsv’ of DNA taken from the babyv'.

Should there be more v'genetic bands that are identical v'to that of the babyv
then that would confirm v'the malev’ parent/father. (any 5)
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QUESTION 4

Describe how meiosis and different types of mutations contribute to genetic variation
and the role of this variation in natural selection.

Content:
Synthesis:

(17)
(3)

Meiosis

Crossing overv’

occurs during prophase Iv

Homologous chromosomes / chromatids overlapv”’
at points called chiasmav'/ chiasmata

Genetic material is exchangedv

resulting in new combinations of genetic material v Max 3

Random arrangementv of chromosomes
occurs during metaphasev’
so that they separate in a random~’/ independent manner
resulting in new combinations of genetic materialv’
Max 3

Mutations

A genev'/ (point and frameshift) mutation occurs
as a result of a change in sequence of nitrogen basesv’
in the DNA molecule

A chromosomev mutation occurs as a
result of a change in the structure of a chromosomev’/
number of chromosomes during meiosis

Mutations that occur in sex cellsv
are passed on to the new generationsv’
creating new characteristicsv’
Max 5

(3)

(3)
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Role of variation in natural selection

- Organisms of a particular species shows a great deal of variationv’
- Some individuals may have characteristics that are favourahlev’
{ any example
- Others may have characteristics/any example that are unfavourablev’
- If there is competition/changing environmental conditionsv'/
Selective pressure by the environment
- organisms with favourable characteristics survivev’
- and reproducev’
- and pass this favourable characteristics to their offspringv’
- while organisms with unfavourable characteristics will die outv’
- QOver time the whole population will have this favourable traitv’
Max 6
Content:
Synthesis:

(6)
(17)
(3)
(20)
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