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Diploma, Bilingual Private Schools, Biology First Session — Second Semester Academic Year: 2018/2019

Question 1: Multiple Choice Items (14 marks)

There are 14 multiple-choice items worth one mark each.
Shade in the bubble ((O) next to the correct answer for each of the following items.

1) The diagram below shows one stage of protein synthesis, what are the strands

labeled A and B? STRAND A
STRAND B
Strand A Strand B KEY:
O DNA RNA Adenine
i
O DNA DNA G;nm
(@) RNA RNA Thymine
PR
O RNA DNA S
Uracil

2) What is the function of transfer RNA (tRNA) molecules in protein synthesis?

(O Provide a template for the synthesis of messenger RNA.
(O Transport amino acids to DNA in the nucleus.
(O Transport amino acids to the ribosome.

(O Synthesize more transfer RNA.

3) The diagram below shows the process of translation.

Start codon - 1 Stop codon - 170 Codon - 220

l «f"‘wl 4
mRNA - FEEEE v ry Ny UL LR

Ribosome

T

Polypeptide

The number of possible amino acids that will be in the formed polypeptide is:

O 169 O 170
O 219 O 220

Do not write in this space
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Question 1 continued

4)

5)

different organisms.

Percentage of each base in DNA

Organism
Adenine Guanine | Thymine | Cytosine
Human 30.9 X Y z
Grasshopper 29.4 20.5 29.4 20.7

0000

0000

What are the percentages labeled X, Y and Z?

X Y Z
30.9 19.1 19.1
20.5 29.4 20.7
19.1 30.9 19.1
20.7 19.1 29.4

plants for a specific trait.

Both homozygous.

Both heterozygous.

Do not write in this space

This result suggests that the parents are:

One is homozygous recessive and the other is heterozygous.

One is homozygous dominant and the other is heterozygous.

The table below shows the percentage of each nitrogenous base in the DNA of two

A cross is made between two pea plants and yields 50% dominant and 50% recessive

aoeds siy3 ul 931um J0u oq
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Question 1 continued

6)

7)

8)

The diagram below shows three statuses of chromosomes during different subphases
of meiosis that take place in a diploid paternal cell.

X Y z

Which of the following correctly describes the phases in which the three statuses of
chromosomes labeled X, Y and Z can be found?

X Y V4
(@8] Prophase | Telophase | Telophase Il
(@) Prophase | Metaphase | Telophase Il
O Metaphase | Anaphase | Telophase |
O Prophase | Anaphase | Telophase |

What is the percentage of giving birth to a child with blood group (O), if his father's
blood group is (A) heterozygous and his mother's blood group is (B) heterozygous?

O 0%
O 50%

O 25%
O 75%

The coat color in rabbits has 4 different phenotypes, one of them is normal which has
4 genotypes (CC - CCH — CC* - CC®). This type of inheritance is called:

O dominance.

O multi alleles.

O co-dominance.

O sex-linkage.

Do not write in this space
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Question 1 continued

9)  Skin color in humans is a type of continuous variation. Which of the following correctly
describes the distribution of the alleles in the genotype and its corresponding
phenotype?

White man Light man Dark man
@) aabb aaBb AaBb
@) AABB AABb aabb
@) aabb Aabb AaBB
(@) AABB aaBB aabb

aoeds siy3 ul 931um J0u oq

10) A man with blood group (A) and his wife with blood group (B) have four children,
each with a different blood group (A, B, AB and O). Which type of variation does this
demonstrate?

Discontinuous, environmental and genetic.
Continuous, environmental and genetic.

Discontinuous and genetic only.

0000

Continuous and genetic only.

11) Which of the following statements is FALSE about recombinant DNA?

Presents in transgenic organisms.
Presents in genetically modified organisms.

Formed by laboratory techniques, bringing together DNA from two different
sources.

0 000

Formed naturally in bacterial cells, when plasmids and bacterial DNA join
together.

Do not write in this space
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Question 1 continued

12)

13)

Identifying transformed bacteria prior to cloning is done by:

(O expression factors.
O endonucleases.
(O R-plasmids.

O ligases.

The diagram below shows the results of electrophoresis done for a normal person
and another person with sickle cell trait.

stained 1.1kb
DNA fragment ~ X Y I

z

direction of
movement of
DNA fragments
HbA HbA HbA HbS
individual individual

Which statement best describes the result of the person with sickle cell trait?

Only the band labeled X will present.
Only the band labeled Y will present.
Only the band labeled Z will present.

0000

Both bands labeled Y and Z will present.

Do not write in this space
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Question 1 continued

14) The graph below shows a difference between genetically modified salmon (GM) and
non genetically modified (non-GM) salmon.

350

300

250

200

150

100

Length (millimeters)

non-GM GM

The genes that are genetically engineered into the salmon are:

(O vitamins enhancement genes.
(O herbicide resistance genes.
(O disease resistance genes.

(O growth hormone genes.

Do not write in this space
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Extended Questions (56 marks)

Write your answer for each of the following questions in the space provided.

Be sure to show all your work, including the correct units where applicable.

15) The strand below is for mRNA. (5 marks)

AUG UUA AUA GAC GAG UAG CGA CGA UuaGuU

Answer the following questions using the below table of mRNA codons.

mRNA Codons
UuU UCU) UAU UGU
uuc} Pre | uce . UAC} Tyr UGC} —
UUAY |, |UCA o Stop
UuG UCG UAG} %P UGG Tp
Cuu CCU) CAU} e ggg
cuc ccC CAC
CUA Leu COA ¢ Pro CAA CGA Arg
CUG CCG/ CAG} Gin | cGG
AUU ACU ) AAU AGU} Ser
AUC ¢ lle | AcC| . | AAC Asn | AGC
AUA ACA AAY Ar
AUG Met [ ACG) AAG} Lys AGG 9
GUU GCU GAU} Asp ggg
GUC GCC GAC
GuA{ '@ |aca (™ | aaa o, | GG Sy
GUG GCG J GAG} u | GGG

a. How many amino acids can be formed after the translation?

b. Which codon in the molecule acts as a stop codon?

c. Write the sequence of amino acids in the formed polypeptide.

Do not write in this space
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Question 2 continued

d. Write the anti-codon of t-RNA that carries the third amino acid in the polypeptide.

16) The diagram below shows a part of DNA structure. (4 marks)

Sugar-Phosphate
Backbones

5 ¥ Ny 3

aceds siy3 ul 8}UM jou o

Antiparallel DNA Strands DNA Ladder Double Helix

a. Name the parts labeled (X and Y).

(i) (X):

(i) (Y):

b. Determine the type of bonds labeled (1 and 2).

(1
(2)

c. Name the process that occurs in the strands of DNA ladder to form two
molecules of double Helix.

Do not write in this space
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Question 2 continued

17) Complete the table below to show the differences between RNA and DNA. (2 marks)

RNA DNA

Number of strands

Different Nitrogenous base

18) The diagram below shows gene mutation in DNA strand that will be transcribed into
mRNA. (4 marks)

Original strand TAC CGC TGA GCC CAC GTC ATT

Mutant TAC CGC TGA GCC CAC GTC ATC

a. Write the triplet code before and after mutation:

Normal triplet code:

Mutant triplet code:

b. Is this mutation harmful or harmless? Explain your answer.

c. What is the effect of this mutation on the formed polypeptide?

Do not write in this space
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Question 2 continued

19) A DNA molecule contains 21000 nucleotides. One strand is used to form one mRNA
molecule. (3 marks)

a. What is the number of nitrogenous bases in the formed mRNA?

aoeds siy3 ul 931um J0u oq

b. Calculate the number of codons that will be in the formed mRNA?

20) The diagram below shows one phase of meiosis. (5 marks)

a. Name this phase.

b. Name the parts Labeled (X and Y):

(i) (X):
(i) (Y):

c. What is the process that occurs in the previous phase and important for genetic
variation in offspring?

d. Name the phase that follows this phase.

Do not write in this space
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Diploma, Bilingual Private Schools, Biology First Session — Second Semester Academic Year: 2018/2019

Question 2 continued

21) A pea plant that is heterozygous for purple flowers and homozygous for yellow seeds
was crossed with a plant that is heterozygous for purple flowers with green seeds.

(5 marks)
Use the genetic diagram to show the genotypes of Purple flowers: dominant = P
the parents and progeny White flowers: recessive = p

Yellow seeds: dominant =Y
Green seeds: recessive =y

Phenotypes of Heterozygous purple flower  x Heterozygous purple flower

parents: and homozygous yellow with green seeds
seeds
Genotypes of X
parents:
gametes
22) A haemophiliac man is married to a woman who is a haemophilia carrier. (4 marks)

a. Use the genetic diagram to show the genotypes of the progeny.

Phenotypes of parents: Haemophiliac man (d") X Carrier female (@)

b. What is the percentage of chance of having haemophiliac daughter?

Do not write in this space
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Question 2 continued

c. Explain why it is impossible to be a carrier male?

23) The diagram below shows the inheritance pattern of albinism.

Parents

mutation

Carrier Carrier

Children %}//‘

UL

Affected Carrier Carrier Unaffected

(3 marks)

a. Explain how mutation in the gene of parental chromosome has impact on the

phenotype.

b. Is the mutated allele recessive or dominant? Show one evidence from the diagram.

Do not write in this space
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Diploma, Bilingual Private Schools, Biology First Session — Second Semester

Academic Year: 2018/2019

Question 2 continued

24) The table below gives some information about two species of palm tree that live in

two different environments.

(2 marks)

Howea forsteriana

Howea belmoreana

Optimum pH of the soil for
growth of the palm tree

pH 8

pH 6

Height above sea level of most
common habitat

30 to 60 metres

Above 120 metres

Month when most palm
trees flower

October

December

Method of pollination

Wind

Wind

Suggest two of the environmental differences that may affect the phenotypes of

these two species.

25) Write in the table below, the type of the variation of the provided human

characteristics.

(3 marks)

Characteristic

Variation type

Body weight

Height

Ability to roll tongue (able OR not able)

Do not write in this space
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Question 2 continued >
s
0
(o d
26) A species of snail lived 400 million years ago. Scientists measured the width of 49 g
fossil shells of this snail. The bar chart shows the scientists' results. (4 marks) o
=
(o
3.
10 7
= 9 »
2 s | S
B 7 o
Y= 5
(o]
o 4
3
g 2 I I l
1
< 0 -. N,
18 19 20 21 22 23 24 25 26 27 28 29 30

Width of fossil shell (mm)

a. What is the range of the values for the width of the fossil shells for this species?

b. What sort of variation is shown in the bar chart?

c. Explain the genetic base for this kind of variation?

Do not write in this space
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Question 2 continued

27) In some people, the lack of a particular enzyme causes a disease. Scientists are
attempting to use bacteria to produce this enzyme for the treatment of people with
the disease. (3 marks)

a. Which row in the table below best describes the sequence of steps the scientists
would most likely follow?

Step A Step B Step C Step D
(1) | Identify the gene .Insert the ge.‘ne Remove the Extract the
into a bacterium gene enzyme
2) Insert the gene |dentify Remove the Extract the
into a bacterium the gene gene enzyme
(3) | Identify the gene Remove .Insert the ge'ne Extract the
the gene into a bacterium enzyme
Extract th | t th
(4) |Remove the gene xrract e |dentify the gene| . nsert e g?ne
enzyme into a bacterium

b. Name this technology.

c. Write one advantage of using this technology?

Do not write in this space
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Question 2 continued >
5
3
28) The diagram below shows part of insulin production technology. (6 marks) g
o
@ f’
=
n
(2]
X ' E
(2]
1\.’; (]

—v

y
( )
@ - 3

a. Name the parts labeled (X and Y):
X:
Y:

b. Name the enzyme that is needed in the step labeled (1).

c. Predict what will happen in the following cases:

(1) Absence of DNA ligase in the step labeled (2).

(2) A scientist didn't do any identifying to the transformed bacteria resulted from
the step labeled (3).

Do not write in this space
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Question 2 continued

29) The figure bellow shows the steps of DNA electrophoresis. (3 marks)

Mixture of DNA

) § 0
= J °

Py B T Ty T
Power _’ % ? ? _’ - : :
source ; ' ; - = =
I | .- 5 3

a. Name the part labeled (A).
(A):

b. Explain the principle of electrophoresis separation shown in the step labeled (2).

c. Determine the fragments (X ORY) in the step labeled (3) as:

(i) Small (shortest) fragments:

(i) Large (longest) fragments:

[ End of Examination ]

Do not write in this space
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