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Question 1

The two karyotypes belong to a donkey (@) and a horse (R).
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Breeding these twoindividuals resultedin the production of a sterile mule (S).
Why would § be sterile?
A.The sex of the mule (8) will be undetermined at birth due to the unnatural combination ef chromosomes

B. Different combinations of alleles formed as a result of crossbreeding @ and Rwhich leads to disadvantageous
characteristicsin S

C. There are different numbers of chromosomes in the gametes of @ and Rso Swould not live long enough to breed
D. The process of meiosis will not be possible in § as homologous pairs cannot form
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Agroup of scientists were working on a project to sequence the DNA of an endangered species of gorilla in order to deduce
the nuclectide base sequence of a specific gene of interest.

Whatis the correct process that the scientists may have followedin order to sequence this specific gena froma sample of

DNA extracted from a gorilla?

Hindlllis addedto the Single stranded copies are . L
! sa The double stranded g r:a pies ar Capillary electrophoresis is
sampletocutthe DNAon . made using fluorescently
A | : fragments are separatedinto ) usedtoseparatethe DNAby
eitherside of the gene of , labelled nuclecotide bases (A, .
. singlestrands size
interest T.C.G)
Arestriction enzymeis The double stranded Smglestrlanded copies are .
B addedtothesampleto fragments are copied usin madeusing fluorescently | Gelelectrophoresisis usedto
" |cut the DNA on either side d P d labelled nuclectide bases (A, | separatethe DNA by charge
. DNA polymerase
of the gene of interest T.C.G)
Hindllli h ingl [
indlllis addedtothe The double stranded Slngestrlanded copies are Capillary electrophoresis is
sampletocutthe DNAon . made using fluorescently
C.| . : fragments are separatedinto . usedtoseparatethe DNA by
eitherside of thegene of . labelled nucleotide bases (A,
. single strands charge
interest Uu.c G
Arestriction enzymeis Ligaseenzymeis use-ld to Single strlanded copies are Capillary electrophoresis is
D addedtothesampleto | attach apromotorregion to madeusing fuorescently used to separate the DNAb
" |cutthe DNA on either side thestart of the gene labelled nuclectide bases (A, P size 4
of the gene of interest sequence U.C,G)
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Question 3

The nucleotide base sequence and the associated sequence of four amine acids can be seen below:
AGG ACA CCT GGA
Serine Tyrosine Glycine Proline

Thetable shows the mRNA codons and theirassociated amino acids.

Second Letter
U C A G
uuu ucu - UAU (Wl u
] Phe ] Tyr ] Cys c
U uuc ucc Ser uAC uUGC

UUA A Leu UcA UAA— STOP | UGA— STOP A

uuG- ucG - UAG—STOP | GGU—Trmp G

CUU CCU cau] y CGU u

c cuc ) ccc oo CAC ® CGC Ary o]

(=]

E cua | oV CCA CAA ] - CGA A %
a CUG - CCG - CAG CGG- G |9
E AUU ACU - ]Am AGU c u| e
T8 A AUC | lle ACC e AAC AGC - ' c |E

AUA - ACA m] ye AGA A Arg A

AUG — Met ACG - AAG AGG- G

GUU GCU Gau] A GGU - u

sp

G GUC Y GCC A GAC GGG A C

GUA aca |70 GM] - caa | 7 A

GUG GCG- GAG GGG~ G

Asingle mutation occurred in the original base sequence of the DNAwhich resulted in only one amino acid from the
sequence being produced.

Which of the following would represent the correct nucleotide base sequence which was found in the DNA afterthe mutation
occurred?

A AGT ACA CCT GGA
B.AGG ACT CCT GGA
C.AGG ACC CCT GGA
D AGG ACA UGA GGA
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Question 4

Which of the following statements are true for the determination of sex?

|. The chromosomes inherited through the maternal gametes determine the sex of the offspring
. Females have a larger quantity of DNA than males

lll. Sexis determined by the 23rd pair of chromosomes in humans

IV. Sex of anindividual can beidentiied using an image taken of chromosomes during interphase

A landll only
B.lllonly
C.llandlll only

D.1, lland IV only
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Question 5
Cytochrome C is a protein which is commaon to all organisms andis therefore a useful gene sequence to study when
constructing phylogenetic trees to represent evolutionary relationships.

Thetable shows the numiber of nucleotide differences in the cytochrome C genes of several different species.

Human
Chicken
Mouse
Rat
Yeast
Fruit fly

Human 0 61 32 36 112 89
Chicken | &1 1] 61 61 119 94
Mouse 32 61 1] 10 119 ir
Rat 36 61 10 ] 115 84
Yeast 112 119 119 115 1] 124
Fruit fly 89 a4 T 84 124 1]

Which of the following shows the correct order of the organisms if arranged from the most closely related to the least closely
related compared to humans?

A, 1.Human
2. Chicken
3. Fruit fly
4. Yeast
5. Mouse
&.Rat

B. 1.Human
2 Rat
3. Mouse
4, Fruit fly
5.Yeast
6. Chicken

C. 1.Human
2.Mouse
3.Rat
4. Chicken
5. Fruit fly
&. Yeast

D. 1.Human
2.Yeast
3. Fruit fly
4. Chicken
5.Rat
6. Mouse
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