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7. The DNA profile from a paternity test shows six profiles. Who is the child’s father?

mother child A.

L]

C. D.

Nl

||
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13. Apedigree chart is shown.

OOM

What is the most likely pattern of inheritance?
A.  Sex-linked recessive
B. Sex-linked dominant
C. Autosomal recessive

D.  Autosomal dominant
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20. A Mirabilis jalapa plant with red flowers was crossed with one with white flowers. All plants in the
F1 generation had pink flowers. What phenotype ratio would be expected in the F2 generation?

A. 100 % pink
B. 50% red and 50 % white
C. 25% white, 50% pink and 25% red

D. 75% red and 25% white
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20. Pink flowers arise from the incomplete dominance between red and white flowers
in the four o’clock flower (Mirabilis jalapa). A pink-flowering variety is crossed with a
white-flowering variety.

What could be the possible phenotypes of the offspring?
A.  White flowers only

B.  Pink and white flowers

C. Red and white flowers

D. Pink flowers only
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21. When white flowers of the species Mirabilis jalapa are fertilized by pollen from red flowers,
the resulting plants produce pink flowers. What is the pattern of inheritance and the reason

for this?
Inheritance Reason
A. | incomplete dominance offspring show both parental phenotypes
B. | codominance offspring show both parental phenotypes
C. | incomplete dominance offspring show a blended phenotype of the parents’
D. | codominance offspring show a blended phenotype of the parents’
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Section B

Answer one question. One additional mark is available for the construction of your answer. Answers
must be written within the answer boxes provided.

8. Hereditary information is stored in nucleic acids and passed on to offspring.

(@) Outline how mitosis allows for the same hereditary information to be passed on to

new cells. [3]
(b) Describe the importance of DNA in speciation. [4]
(c) Explain the genetic basis of inheritance patterns in organisms that reproduce sexually. [8]

||| ||||||||||||||||||||||||| Turn aver
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Disclaimer:
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Section A

Answer all questions. Answers must be written within the answer boxes provided.

4, (a) Define the term genotype. [1]

PKD (polycystic kidney disease) is an inherited disorder that causes the kidneys to become
enlarged and lose function over time. PKD is caused by a dominant allele, D, which is not

sex-linked.

The pedigree chart shows the inheritance of PKD in a family.

BO

1 2
3 4 5 6 7 8 9
10 1" 12 13
Key:
Q healthy female healthy male

. female with PKD . male with PKD

(This question continues on the following page)
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(Question 4 continued)

(b) (i) Calculate the probability of individuals 1 and 2 having a child with PKD. 11

(i)  Explain how the pedigree chart shows that the dominant allele causing PKD
is not on the X chromosome. [2]

||| ||||||||| |||||||||||||||| Turn aver
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20. The pedigree chart shows the incidence of colour blindness in three generations of a family.
Colour blindness is caused by a sex-linked recessive allele.

O OO

OOM

What could the genotype of individual Z be?

A

B.

X®X® only
XEX® only
XEX® or XBXP

XPXP or XBXP®
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4. Both the genome and the environment of an organism affect its growth and development.
Variation between individuals of a species can be continuous or discrete (discontinuous).
Mitosis produces identical cells for growth and meiosis allows for variation.

The micrographs show onion and whitefish cells in mitosis.

Onion (Allium cepa) Whitefish (Coregonus lavaretus)

ey
b OE

(b) The process of cytokinesis is occurring in the whitefish embryo cells. Explain how
cytokinesis occurs in this animal cell. [2]

(This question continues on the following page)
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i B (Sl PRV L) VIVFRV)

(Question 4 continued)

The National Health and Nutrition Examination Survey in the USA measured heights of
individuals aged 21-79. Height is an example of continuous variation.

40+ 1 B
Number of ] | ]
individuals -
20 | |
0 | 1
150 160 170 180 190
Height / cm
(c) State the range of heights that is the mode. 11
(d) Blood group in humans is an example of discrete (discontinuous) variation. Explain the
inheritance of ABO blood groups in humans. [3]
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Disclaimer:
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Section A

Answer all questions. Answers must be written within the answer boxes provided.

6. In humans, sex is determined genetically and human populations have approximately equal
numbers of males and females in each generation.

(@) Outline how sex is determined in humans. [2]

(b) Explain how sexual reproduction gives rise to genetic variation. [2]
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