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INTI INTERNATIONAL COLLEGE PENANG

FOUNDATION IN SCIENCE (CFSI)
BIO1203: BIOLOGY 1
FINAL EXAMINATION: APRIL 2019 SESSION

Instructions: This paper consists of FIVE (5) questions. Answer any FOUR (4) question in the
answer booklet provided. All questions carry equal marks.

Question 1

(a)

®) O
(i)

(c)

Define emergent properties.

(1 marks)

List the procedures that involves in the modern scientific method.
(3 marks)

An experiment is performed on plants to see how different liquids affect plant growth.
Each plant in the experiment is given a different liquid; water, apple juice, and milk.
Each plant has the same amount of soil, same amount of sunlight, and the same
amount of liquid. In this investigation, identify the control, independent and dependent

variable.
(3marks)

Low density of ice is an important life supporting properties of water. Figure Q1(c) illustrates
the molecular structure of water molecules in solid (ice) and liquid phase.

®

(i)

Liquid water
Figure Q1(c).

Name the bond in A.
(1 mark)

Explain why ice is less dense than water, and how do aquatic organisms benefits in

this phenomenon.
(5 marks)

(d) List THREE (3) examples of polysaccharides and describe their functions.

(6 marks)
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(e) Figure QI(e) shows the monomer of protein.

Monomer of protein

Figure Ql1(e)
(1) Name the monomer of protein in Figure Q1(e).
(1 mark)
(ii)  Name the functional group(s) of monomer presents in Figure Q1(e).
(1 mark)

(iii) Using the monomer of protein as an example, explain the chemical reaction of

building a polymer from a set of monomers.
(4 marks)
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Question 2

(a)

(b)

(©)

The Figure Q2(a) shows cells in various phases of the cell cycle. Note that the cells are not
arranged in the order in which the cell cycle occurs.

E
Figure Q2(a)

(1) Name the structure labelled X and state its function.

(2 marks)
(ii)  List the correct sequence of mitosis event using letters (A to F).

(3 marks)
(iii) Name the stage of mitosis shown in F. Explain the important events in this phase.

(3 marks)
(iv)  State ONE (1) similarity and ONE (1) difference between mitosis and meiosis.

(2 marks)
Define incomplete dominance and codominance.

(2 marks)

A human female "carrier" who is heterozygous for the recessive, sex-linked trait causing red-
green colour blindness, marries a normal male. What proportion of their female children will
have red-green colour blindness? What proportion of their male children will have red-green
colour blindness?
Key: Normal =A, red-green colour blindness = a

(5 marks)
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(d) Complete the following dihybrid cross for summer squash plant’s traits. The plant produces
fruits that are either white or yellow in colour and are either shaped like a disc or a sphere.
The dominant phenotypes are white and disc shaped fruits. Using the symbols A for white, a
for yellow, B for disc and b for sphere, draw a Punnett square to show the genotypes and
phenotypes of all offspring if a white and disc-shaped fruit plant is self fertilized, and
assumed heterozygous for both genes. Include fraction of each phenotype.

(8 marks)
Question 3
(a) Figure Q3(a) illustrates an incomplete cell structures of plant.
f@ w__—— Vacuole
& A
%)
) @@@
@ & F
Lk Vacuole
Figure Q3(a)
(1) Identify structure A, B, C, D, E, F and state one function for A, B, C and D.
(10 mark)

(i) There are a few missing structures in the plant cell which are important for
manufacturing lipids and proteins, distribution and also breakdown of
macromolecules. List any TWO (2) cell structures with these functions that are not
included in the figure.

(2 mark)
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(b) Figure Q3(b) shows an inhibition of enzyme.

Figure Q3(b)
(i) Identify the structures labeled P, Q, R and S.
(4 marks)
(i)  Explain how enzyme activity in cell is regulated by the mechanism with R.
(4 marks)

(¢) Figure Q3(c) below illustrates a reaction with and without an enzyme. Which curve represents
the enzyme-catalyzed reaction? Briefly explain how enzymes speed up the cell’s chemical

reaction?

Energy ——»

Figure Q3(c)
(2 marks)

(d) With an image of phospholipids, briefly explain why phospholipids are made from

unsaturated fatty acids that have kinks in their tails.
(3 marks)
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Question 4

(a) Figure Q4(a) shows diagram of main stages in aerobic respiration.

Stage N 2ATP

Oxalate | | Citrate
o-0-0-0— c00000
Stage K |=
Figure Q4(a)
(1) Write the summary equation for cellular respiration.
(2 marks)
(i)  Name the label L, M, N, and K.
(4 marks)
(iii)  Where do stage N and K takes place in the cell?
(2 marks)
(iv)  Identify J and state the role of J in stage K.
(2 marks)

(b) Anaerobic respiration occurs primarily in muscle cells when human perform high intensity
activity. Describe what happen during anaerobic solution.
(2 marks)
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(¢) Figure Q4(c) illustrates the light-dependent reaction of photosynthesis.

R
F o
T} Reduced NADP
R
. C.
ﬁ D NADP
C Electron
transport
chain

Key:

ﬁ Change in energy level
-=-3 ¢ -=-9 Transler of an electron

v Transfer of light energy

Figure Q4(c)
(i) Write the summary equation of photosynthesis.
(2 marks)
(i)  Where does the light-dependent reaction take place in a chloroplast?
(1 mark)
(iii)  What are the products of light dependent reactions?
(3 marks)

(iv)  What happen to the oxygen atom and hydrogen ion after water splits in conjunction
with activities in A?
(2 marks)

(v)  When light energy strikes A, it triggers light-dependent photosynthesis. Elaborate
events happened in stage C and D.
(5 marks)
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Question 5

(a) Figure Q5(a) below shows part of the DNA molecule.

Figure Q5(a)
(1) Name the structures labeled E, F, G and H.
(4 marks)
(i)  How are two stands of DNA molecule held together?
(1 mark)

(iii)  Structure I refers to a segment of nucleotide sequence in a DNA molecule that codes
for a protein. It is known as
(1 mark)

(iv)  An analysis of a molecule of DNA showed that thymine accounted for 10 % of the
content of the nitrogenous bases. Calculate the percentage of cytosine in the molecule.
Show your working.
(2 marks)

(b) The letters below represent part of a DNA sequence for a gene encodes for a certain protein.
CCT TAC GAA CGA

(i) Write the nucleotide sequence of the other strand of DNA.
(1 mark)

(i)  Transcribe the DNA sequence mentioned in (i) into RNA.
(1 mark)
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(iii)  The table Q5(b) shows the codons and the specified acid amino. Write the sequence of
amino acids that is produced by the translation of the RNA mentioned in (ii).

Three-letter codons of messenger RNA, and the amina acids speclfied by the codens
ﬁﬁ:g ]-Asparagine C AC }Hlstldme gﬁg }Qg,%a'a“c Hﬁg ]—Tyro_sine
AAA ; CAA GAA 7 Glutami UAA
AaG FLysine GAG fGlutamine  GaG Facid UAG stop
Aoy g0y GCY ] ucy |
AGA [Threonine CCAC -Proline ' ggg - Alanine HSE Serine
ACG CCG . GCG | uce
AGU i CGU ' GGU] UGy :
AGc9erne 660 |y i GGC | o\ UGE Foysteine
AGAT 5 T GGA Feaene UGA - Stop
AGG}Argmlne - GGG ] UGG— Leucine
AUU g 1 S Uy ;
AUC}Iscleucine 888 i 888 ‘ ch]‘ Phenylalanine
AUA CuUA [Leucine GUA [Valne UUAT |
AUG—Methionine ~ CUG] - GUG bUg Feucine

Table Q5(b)

(1 mark)

(¢) Describe the flow of genetic information from DNA to protein expression, and state where the
reaction takes place.
(2 marks)

(d) Explain how a large number of copies of DNA can be produced using the polymerase chain
reaction (PCR).
(5 marks)

(e) Figure Q5(e) shows two different types of mutation that occur in a gene. Identify the type of
mutation for both mutation 1 and 2 and explain the consequences of each.

TR, T e e M IS

THERTERNRESEERr m LLUNEL ﬁE
Normal | { A | , : L 1
gene RNAa Em:‘j uli:]]aaaaak “nemgmfvl An] ﬂﬂu‘aq |Gah
4 TRt ~ P Me Lys H Phe W GI Qﬁu =
Protein | Met H s H Phe { Gy "‘L o rotein | Met Fr ys = Sy %

Inserted

Wm@&ﬂ@mmﬂ@mﬂa@ ot Am;mw;;m\ T8

substitution insertion

| Met :J Lys ={ Phe HITH " Ala = [Met | Lys {_L‘-J ST A
Figure Q5(e)

(f) Explain THREE (3) mechanisms of bacteria gene transfer.

~ The End ~
BIO1203(f)/apr2019/formatted



