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This Workbook is written Specially for students taking the GCE ‘O’ Level Biology
examination. To enhance learning and reinforcement, the topics in the Workbook follow
the same sequence as the Textbook.

———————Connect It!

| Students fill in a concept map using keywords
from a chapter in order to strengthen key concepts

| taught in that chapter

%--—— Link to the textbook chapter
i for easy reference.

WorkOnit! —

This section helps students monitor
their progress in learning. Questions
are categorised based on the learning
outcomes in the textbook. Students
are asked to circle the questions
they have answered incorrectly, and
refer to the relevant section in the
textbook for further revision.

—Learn & Apply

B [ A worked example and related practice
Test It! SeETeS R § ':‘—E:[::—"——“ || questions show students how to answer
A variety of questions, === | essay-type and structured questions.

with different difficulty
levels, is provided.

S——— s o

Data-based questions are provided —
to prepare students for the current
examination format. The questions
involve various kinds of data, to
provide practice in interpreting
and manipulating different kinds

of data.

The Worksheets emphasise contextual learning, information handling and
problem-solving skills. It is hoped that these emphases will stimulate students’ interest
in Biology and in the application of the Subject to everyday life.
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Terms Used in Examination Questions

Below is a list of terms that are used in examination questions. It is important that you
familiarise yourself with these terms and what is expected in your answers when such
terms are encountered.

What is expected in your answer

Suggest |_F’ropose a hypothesis or an alternative answer. |

Term
Analyse | Interpret data to reach conclusions.
| Annotate | Add brief notes to a diagram, drawing or graph.
Apply Use an idea, equation, principle, thcory or law in a new situation.
Calculate Find an answer using mathematical methods (show working unless
instructed otherwise).
Compare Give an account of similarities and differences hetween_;vo H;;oreJ
items, referring to both (or all) of them throughout your account.
Construct | Represent or develop information i.n_a; graphical form (include a legend |
or key).
Deduce Reach a conclusion from the information given.
Define ' Give the precise meaning of a word or phrase as concisely as possible. |
Derive Manipulate a mathematlcal equann to gwe a new equann or result.
Describe Give a detalled step-by-step account, mcludlng ail reievam information.
Design Produce a plan, model or simulation.
Determine Find the only possible answer. — 1
Discuss Give an account including, where possible, a range of arguments,
assessments of the relative importance of various factors or
compansons of alternative hypotheses.
| Distinguish ' Give the differences between two or more different items or comepts
Draw Illustrate by means of pencil lines (add labels unless told otherwise).
Estimate Find an approximate value for an unknown quantity, based on the |
information provided and prior scientific knowledge.
Evaluate Assess the consequences and limitations.
Explain Give a clear account including causes, reasons or mechanisms.
Identify Fmd an answer from a number of p_o_qsmnmes
List Give a sequence of names or other brief answers, W|th no elaboratlon
Each point in your sequence should be clearly separated from the rest.
Measure Find a value for a quantity (include units as well).
QOutline Give a brief account or summary (include essential information only).
Predict Grve an expected result.
Solve Obtain an answer using algebraic and/or other numerical methods i
: (show workmg unless mstructed otherwise). |
State i Give a specific name, value or other brief answers (no supporting |

argument or calculation is necessary). |




A Guide to Essay Writing

Essay questions are designed to test your ability to describe and explain biological
processes, principles and concepts. Marks will be awarded according to the points
presented.

It is important to read the essay question carefully before attempting to answer it.
Do highlight key terms and words in the question. Many students misunderstand the
guestion and as a result, their essays are inappropriate. Sometimes an essay question
consists of two or more parts. Ensure that you have answered every part.

Before starting to write, plan the essay. Here is how an essay may be planned:

1. Note the topics involved.

2. Write down all the relevant points and ideas.

3. Organise these points and ideas so that a logical sequence is formed.

4. Develop an introduction, followed by the sequence of points and a conclusion.

While writing, keep referring to the essay plan to stay on track. Avoid using long
sentences in your essay.

A few examples are given below to illustrate some key points that should
be taken note of while writing your essay.

Example 1

Describe clearly the synthesis of human insulin through the recombinant
gene technique. Discuss the advantages and disadvantages of using such a

technique. [8]

The topics involved are DNA, genetic engineering, microbiology and biotechnology.
There are two parts to this question.

The term ‘describe’ used in the first part of the question means that a detailed,
step-by-step account that includes all relevant information is required in the essay.
Your answer should provide details of the recombinant gene technique (e.g. the use of
enzymes, bacteria, plasmids and the human insulin gene).

The second part of the question requires a discussion of the advantages and
disadvantages of recombinant technology. The term ‘discuss’ is used. This means an
account that includes a range of arguments is required. As a general guide, at least two
advantages and two disadvantages should be given,

A possible distribution of marks in this question is four marks for the description of the
production of human insulin and four marks for the discussion on the advantages and
disadvantages of the recombinant gene technique.
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Example 2

Describe the functions of each of the following in the nutrition of a mammal:
a) hydrochloric acid [2]
b) liver [3]

This is considered a ‘recall’ or ‘*knowledge’ question. Note that the question requires
a description of functions that relate to nutrition in a mammal. Care must be taken
when writing so that the essay does not include items that are out of point. This is
especially true for the functions of the liver. There are six functions of the liver listed
in the textbook. The essay must only mention the functions that relate to nutrition in
mammals.

Example 3

Compare nutrition in mammals with nutrition in green plants. (5]

A common mistake which students make is to state only the differences. An appropriate
answer requires both similarities and differences to be stated.
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Name:

Class:

Cells

/\\
(@ connect i

Date:

Complete the concept map below using keywords learnt in the chapter. Discuss with your

classmates how the concept map can be extended.

= _ el Tiege e Cell | specialised 4 el
— cells =
VL ” . vesse| '
Organism )
== " e ] bl )
made up of —+ Cell wall |
| (fonlyin )
PO v |
i i | [Celr membrane |
J which
which
surrounds— which ilf
. Is LCE
c%?grtr?;;isn permeable and
(DNA) contains encloses the
20 A organelles cytoplasm
such as
1" L Y y Y Y
‘ Mitochondria ‘ { J Vacuoles =l
i = - ot e — (in plant cells)
|
, * _ Y B Y | 4 Yy
Synthesises | and Energy source I Synthesise Store Site of
| and transports| | f tei for cells proteins substances photosynthesis
substances O ProLens within the cell
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‘ Section A: 11

Choose the correct answer, and write its letter in the brackets provided.

For questions 1, 2 and 3, refer to the diagram shown below.

v [
1 2 =)
A Cell surface membrane Cell wall Cytoplasm
B Cell wall Cell surface membrane : Cytoplasm
C Cytoplasm Cell surface membrane . Cell wall
D Cytoplasm Cell wall | Cell surface membrane

2. Which structure traps light energy?

3

o0 W>

4
5
6

3. Which structures are found in both plant and animal cells?

A 1dand?2
B 1and3
C 2and3
D 2and4
Worksheet 1 2013 Marshall Cavendish International (Singapore) Private Limitec
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The electron micrograph of a section of a liver cell taken from an animal is shown below.

What are the identity of X and the function of Y?

Identity of X | Function of Y
A Endoplasmic reticulum Production of energy
B Golgi apparatus Formation of vesicles
C Mitochondrion Release of energy
D Vacuole Production of proteins ( )

An animal cell had its nucleus removed by means of a fine glass tube. The cell was not otherwise
damaged. It was put in a solution that induces cell division. It continued to survive for a day, but did
not undergo cell division. An intact cell, used as a control, divided twice in that time. What can you
conclude from this experiment about the role of the nucleus in the cell?

The nucleus controls the normal activity of the cell,

The nucleus is essential Tor cell division.

The nucleus is essential for life.

The nucleus is the only part of the cell that contains DNA. ( )

ooOomw>»

The diagram below shows a three-dimensional view of a plant cell with some of its internal
structures revealed.

[l
A i
B > Ay i
c —=—rt A
s | Lot )
D > P
ot L

L S

rd

The diagram below shows a section of the cell (viewed from above) after it has been sliced along a
plane. At which plane, A, B, C or D, has the cell been sliced?

T Q\
: /-:_ —— :__\ul
lf c_.;/ Nadl
y )
||| : e |
\ e
N @]
e g e 2/
\ e e = ( )

© 2013 Marshall Cavendish International (Singapore) Private Limited Worksheet 1
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7. The diagram below shows an electron microgr

What is the likely function of these

Carry out photosynthesis
Carry out respiration
Provide Support to the plant
Transport water in the plant

COm»x»

A

B

C 2and3
D

Worksheet 1

plant cells?
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aph of plant cells,

ndish International (Sing
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10.

11.

Which of the following correctly relates these specialised cells to their functions?

O 0 W »

Absorption of water

Conduction and

Transport of oxygen

and mineral salts support
Red blood cell Xylem Root hair cell
Root hair cell Xylem Red blood cell
Xylem Red blood cell Root hair cell
Xylem Root hair cell Red blood cell

The stomach is considered as an organ, because

A

B
c
D

it consists of a group of cells working together to digest food
it consists of different tissues working together to digest food

it is a basic unit of life

it produces digestive enzymes to digest food

Which of the following correctly lists the organs in flowering plants?

A

B
Cc
D

Flower, leaf, stem, root

Flower, leaf, stem, root hair cell
Leaf, stem, root, root hair cell

Stem, root, root hair cell

© 2013 Marshall Cavendish International (Singapore) Private Limited

Worksheet 1
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Section B: F (S ITEDL R ITEE (G 1

Answer the following questions in the spaces provided.

1. The diagram below shows the structures visible in a plant cell when it is examined under an
electron microscope.

(a) Identify the parts labelled A to J.
A: -

meoew

(b) State one function each for A, B, E, | and J.

(c¢) What feature(s) in this cell indicate(s) that it can photosynthesise?

(d) State one structural difference between structures F and G.

Worksheet 1 © 2013 Marshall Cavendish International (5ingapore) Private Limited




2.

The diagram below shows some normal blood cells when they are viewed under a microscope.

(a) Name the type of blood cells shown, and state the function of these cells.

(b) Explain how the red blood cell is adapted for its function.

(c¢) Some people suffer from a genetic disease known as sickle cell anaemia. These sufferers of
sickle cell anaemia have red blood cells that are sickle-shaped.

normal red

blood cell sickle-shaped red blood cel

Explain why a patient suffering from sickle cell anaemia feels tired easily.

o 2013 Marshall Cavendish International (Singapore) Private Limited Worksheet 1 7



3. (a) Complete the table below.

A g’ég @}-{Eﬁ

—~ o <o >
: ==

endothelial layer muscle

(b) Arrange A, B, and C in increasing order of complexity.
Least complex ———» Most complex

8 Worksheet 1 © 2013 Marshall Cavendish International (Singapore) Private Limited




Section C: [

Answer the following guestions.

1. Explain how the structure of the root hair cell is adapted for its functions.

2. Compare the structural differences between a typical animal cell and a typical plant cell.

3. The human skin is composed of many structures such as blood vessels, epidermal cells, nerves
and sweat glands. Explain whether we should classify the skin as a tissue or an organ.

Worksheet1 9

2013 Marshall Cavendish International (Singapore) Private Limited
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@ WORK ON IT?

Circle the question(s) you have answered incorrectly. Then, revisit the relevant section(s) in the
textbook to strengthen your understanding of the key concept(s).

Questions
e S — Textbook
Leami :
SENoy Ohjectives Muitiple- Structured Free- section(s)
Choice Response
(a) Identify cell structures in diagrams &
ol N " A 1,23, 4 )
or micrographs, and state the functions 5 6 1 - 2%
of organelles and membrane systems A
(b) State the relationship between cell
Q ”)
structure and function 8,9 z | ! 2.2
(c) Compare the structures of typical ~ 5 2.1
animal and plant cells —
ffarantiate hetween cell. tissue |
(d) D!rfe.a_lmf.:_e .j'(,.t,-\..(,.(.i*u cell, tissue, 10. 11 3 3 29
organ and organ system
(e) Examine and identify typical plant and = B B 51

animal cells under a microscope

Worksheet 1

11

3 Marshall Cavendish International (Singapore) Private Limited




Name: ( )

Class: Date:

Movement of Substances

P~
'@ CONNECT IT!

Complete the concept map below using keywords learnt in the chapter. Discuss with your
classmates how the concept map can be extended.

Surface area to
Movement ’7 rate affected by — s r.;m}

—
!
Y v
needed nog_;'}eerjed
), — —l —e
Active Transport | Osmosis | Diffusion |

L J " — Y ; I—

Net movement of
particles from a
region of =
concentration to a

Net movement of water
molecules from a solution of
water potential to
_ water

Movement of substances |
a concentration
gradient, from a region of

concentration to a solution of

a region of : potential, across a partially regionof |
| concentration ) o . |
permeable membrane concentration
I - =
affected by affected by
v Y
gradient
gradient across a
_ membrane
animal __ Y ar‘.i||'||',al ES'*ui_nk. in| ' rz.g,_l rEdr
(may burst) cells ‘ Cells in cells size | blood cells
solution of solution of — C
| 3 ower wate ™ ell membrane
. plant ‘ higher water lower water plant | Flaccid. o cWtopias
- cells potential Sh iracts oy — and cytoplasm
e cells | Shrink In size | pull away from
the cell wall

0 2013 Marshall Cavendish International (Singapore) Private Limited

Worksheet 2
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g TEST IT!

Section A:

1. The two gas jars shown below were left for a long time to let oxygen and carbon dioxide molecules

diffuse through them.

oxygen

molecule

e

.o
L B ]
"

-
Pl

—— gas jar

How would the molecules be arranged after a long time?

N— e — -

K fl."s i° o .
) ]
1

B A

[ .. {
p
I | oy
/-. ‘.\

D :I':.‘ 23

carbon dioxide
molecule

For questions 2 and 3, refer to the diagram below, which shows the appearance of a typical plant cell
after it was placed in concentrated sugar solution for 15 minutes.

2. Which of the numbered structures are partially permeable?

1and?2
1 and 4
2and 3
2 and 4

oOOwWm>F

3. Which of the following occupies the region labelled X?

Alr

Cell sap
Sugar solution
Water

oo wP

12 Worksheet 2

BN =
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a.
4 2
5.
6.
L
7.
A

© 2013 Marshall Cavendish International (Singapore) Private Limited

The diagram shows the results of an experiment after 3 hours. The liquid in the glass tube rose to
point X from its initial level.

initial level

3 |
Visking tubing b (| e
\ '+——— container

(partially AT
permeable)

A |
Joni) |
e 0.4 mol/dm* sucrose
I'.._ - |

A
.-x.

0.2 mol/dm- sucrose

In a second experiment, what change could be made to cause the liquid to rise higher than point X
after 3 hours?

A larger container with the same volume of liquid

A smaller container with the same volume of liquid

Change the sucrose solution in the Visking tubing to water

Change the sucrose solution in the container to water ( )

OO m>P

The process by which water enters the root haircelliscalled

A active transport

B diffusion

C osmosis

D phagocytosis ( )

Which of the following statements is true of these cells, assuming that both cells have the same

thickness?
Pl
X— O o—LL Y
A Cell X is specially adapted for active transport, and Y for diffusion.
B Cell X has a greater surface area to volume ratio than Y.
C Cell Y is modified for absorbing materials into the cell.
D Diffusion of oxygen into cell Y occurs at a higher rate than X. ( )

Which statement is true of active transport in plants?

It depends on the availability of energy.

It eventually achieves equilibrium.

It involves the random movement of molecules.

It relies on the kinetic energy of molecules. ( )

OO m>P

Worksheet 2 13



Section B:

Answer the following gquestions in the spaces provided.

1. Inanexperiment, a peeled potato was cut into half, and wells were created as shown in the diagram
below. One potato half was boiled before the experiment.

Both potato halves were soaked in 10 cm? of distilled water, before their wells were filled with

5 cm? of 10% salt solution.
\\ 10% salt
Sl \—" solution T~
PRSIRETaW_ s ; i peeled
o boiled
potato

potato

distilled

water r—

(a) Predict what will happen to

(i) thelevels of the solution in the well of the peeled raw potato and distilled water in the dish
after 24 hours.

(ii) the levels of the solution in the well of the peeled boiled potato and distilled water in the
dish after 24 hours.

(b) Explain your answers in (a)(i) using your knowledge of diffusion and osmosis.

14  Worksheet 2 @ 2013 Marshall Cavendish International (Singapore) Private Limited




2. Sixidentical cylinders of fresh potato (A to F), each weighing 10 g, were immersed in salt solutions of
different concentrations for two hours. They were removed and reweighed. The change in mass of
each cylinder was recorded in a bar graph as shown.

Change in mass of A
potato cylinder/g

12

11—

10+

9 -

8 t

- E (6)

6

51 A @)

Ly F1)
1 -
0 | >
~1- Fresh potato
- cylinder

3 DI 2)

7 - C -6)

(a) Which cylinder has been immersed in salt solution with:

(I) the highest concentration? S

(i) the lowest concentration? .

(iii) a concentration closest to that of the potato cells? —

xplain the changes in the cells of potato cylinder D,
(b) E ' hanges in th lls of inder D

(c) Calculate the percentage increase in mass shown by potato cylinder A.

© 2013 Marshall Cavendish International (Singapore) Private Limited Worksheet 2 15



(d) Suggest how the experiment can be extended to find the concentration of the potato cells.

3. In an experiment, six potato strips of equal mass were cut and placed in separate test tubes as
shown in the diagram below. Each test tube contained sugar solution of a different concentration.

A B C D E F

F |
After six hours, the potato strips were removed from the test tubes and dried carefully using a paper
towel. They were then weighed again. Some of the potato strips had gained in mass, while some had
lost in mass. The changes in mass are shown in the table below.
Amount of sugar in g in e Change in mass in g,
Test tube 100 cm® of solution | increase (+) or decrease (-)

A 18 - 0.40

B 14 - 0.02

C 12 + 0.20

D 10 + 0.30

= = -~
E 6 + 0.60
F 2 +0.80

16 Worksheet 2 = 2013 Marshall Cavendish International (Singapore) Private Limited
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(a) Draw a graph to show the results of the experiment.

(b) Which test tube contains sugar solution with the highest concentration? Explain your answer.

(c) Use the graph to estimate a value for the sugar concentration in the potato cells.

(d) Explain why the potato strip in test tube F had increased in mass.

(e) Suggdest two ways to increase the accuracy and reliability of this experiment.

© 2013 Marshall Cavendish International (Singapore) Private Limited Worksheet 2 17
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4. A student carried out an experiment to find out the effect of sugar concentration on chilli strips.
Three chilli strips of equal length were cut and placed in Petri dishes labelled 1, 2 and 3. Each
Petri dish contained different concentrations of salt solution — 1% salt solution, 0.5% salt solution
and 0.1% salt solution. The diagram below shows the appearance of the chilli strips initially and
after 60 minutes.

yuter surface :
Rt e e dish containing

(cuticle) - ———
S — N '// salt solution __ —
\/’ \\'/" ™
A\ ? ke S ﬂ N / \
At the start ‘|| ~ f ‘-l ( f \
of the experiment / L / 'I
4 \ \J / \ 74
/ Vs
\\_ __/ \ ____//
outer surface outer surface L outer surface
(cuticle) ™ — (cuticle) ™\ —— (cuticle) ™~ ,..~——‘r—h_h,
¢ SN T i \"‘w{ PN
/ \‘7’4 A 3 > B 7/ \
After 60 ( i \ fioN \. \'I ( ¥ \|
minutes \ N, / \ b ') ) \ \ /
/ . \] /
d b 7 rd
-\"‘-\—\_\__'_,_,-/ ""‘-\-\._\_\__'_/ \""-H.._\___'__/
dish 1 dish 2 dish 3

(a) Based on the appearance of the strips after 60 minutes, deduce the concentration of the salt
solution in each of the Petri dishes.

(b) Explain how the change in the chilli strip in dish 2 was brought about,

Worksheet 2 5 2013 Marshall Cavendish International (Singapore) Private Limited




Section C: L CERI G LLECR TSI

Answer the following questions.

1. Write a short paragraph to explain why the child, with a bleeding leg wound, shown in the diagram,
is in danger of being bitten by the piranhas.

blood
- piranhas
AT {J| TI [ .,/: '_’,.»"/';.J
W — <~
Y/ ( J %7; Rcnags @fr a—

© 2013 Marshall Cavendish International (Singapore) Private Limited Worksheet 2 19
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2. A scientist performed an experiment to measure the uptake of two types of sugar, Sugar A and
Sugar B, by the cells of the small intestine in the presence and absence of oxygen. The table
below shows the amount of sugar absorbed by the cells of the small intestine under the
different conditions.

!

Amount absorbed in the

Amount absorbed in the

j Sugar presence of oxygen/ absence of oxygen/arbitrary
arbitrary units units
A 8.0 1.8
6.4 6.2

Discuss the results obtained by this scientist with reference to the movement of Sugar A and Sugar B
into the cells of the small intestine.

@ WORK ON IT!

Circle the question(s) you have answered incorrectly. Then, revisit the relevant section(s) in the
textbook to strengthen your understanding of the key concept(s).

Questions

concentration gradient

3 : Textbook
Learning objectives Multiple- Stractured Free- section(s)
Choice Response ‘
(a) Define diffusion, and state its importance | ’ ‘
in nutrient uptake and gas exchange ' s B 1 | 1,2 31
in organisms .
(b) Define osmosis, and describe the effects 5 3 5 | 123 4 3.2
of osmosis in plant and animal tissues
(c) Define active transport 2 3.4
(d) Discuss the importance of active transport .
as an energy-consuming process by which 5 34
substances are transported against a

Worksheet 2

5 2013 Marshall Cavendish International (Singapore) Private Limited



Name:

Cass:

Nutrients

@\CONNECT IT!

Date:

Complete the concept map below using keywords learnt in the chapter. Discuss with your
classmates how the concept map can be extended.

Nutrients
; ..; ‘-_\,
e ™ —» Minerals
[ Organic | =l | o
" | S L Water
T I |
v _ v Y —_—
‘ Carbohydrates | Fats |
broken ‘ b o
down by ‘ consist of
Fatty acids |e— ¥ ¥
may be == — It
a Amino acids | linked
= J by
— - ‘:_ !
— ! forming
B |
N L, /— Y ‘ Polypeptides
| - Disaccharides ‘ ) T
= : ) == formed by
Cr—— [ | —L 4 ;
-—!"| ! | - | Z
| | The——= e | |
| | | — —_— | reaction
t - > Sucrose L s  Starch — ——
| — s || e
> Glucose L 5 =
i Rt— . - — i
1
1 |
_ l formed by condensation reaction TR 8
Reducing sugars B ——
|except sucrose)
¥ ¥ : : y : _ ¥
Food test Food test Food test | Food test
T - - 5 e
_ Y Y _ i L /I » y
l — solution test — emulsion test | | test
Jr v Y ¥
______ precipitate __ coloration white emulsion coloration

(Large amounts of
reducing sugar)

2013 Marshall Cavendish International (Singapore) Private Limited

and heat is given off

Worksheet 3
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Section A:

Muitiple-Choice Questions.

Choose the correct answer, and write its letter in the brackets provided.

1. Which statement correctly describes one of the roles of water in the human body?

oaom>

As a solvent to dissolve some substances

As a source of energy

As an insulating layer for the body

As material for the build-up of muscles (

2. Which form of carbohydrate is usually stored in the human body?

A Glucose

B Glycogen

C Glycerol

D Starch (

3. The diagram below shows the breakdown of three types of organic molecules.

! 0-0-0-0-0-00 OACOAD AR
| X Y PAVAVAVAN
1 z
~ ) H”'f"/ LA Ix
O O¥ o~ o b
%% 0f > o
What are the identities of X, Y, and Z7
X s Z
A Carbohydrate Fat Protein
B Carbohydrate Protein Fat
C Protein Carbohydrate Fat
D Protein Fat Carbohydrate
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. 4. Astudentwas given three testtubes, each containing two food substances. The student was asked to
identify the food substances present in each test tube. The table below shows the results of the

student’s tests.

Test
tube

Reagent added

Biuret solution Benedict's solution lodine solution

X | Solution remains blue Orange-red precipitate formed | Blue-black colour observed

Y Violet colour observed Orange-red precipitate formed | Solution remains brown

Z Violet colour observed Solution remains blue i Blue-black colour observed

Which conclusion is consistent with the results?

Egg white and maltose are present in test tube X.

Egg white and starch are present in test tube X.

Egg white and starch are present in test tube Z.

Starch and maltose are present in test tube Y. ( )

oom>

5. Food tests are carried out on four solutions. Which solution contains only glucose and proteins?
(v indicates a positive reaction; X indicates negative result.)

Solution Benedict's test Biuret test Ethanol emulsion test
A B x v
B v v - v
C v v | X
D X v v ( )

© 2013 Marshall Cavendish International (Singapore) Private Limited Worksheet 3 23




Section B: Ei(ITa TGRS (0] E

Answer the following questions in the spaces provided.

i X

2.

A student conducted food tests on a solution given to him. Complete the table to show the
conclusions which can be drawn from the tests.

Food test

Observation

Conclusion ‘

Sample mixed with Benedict's
solution and boiled

Orange-red precipitate formed

Sample mixed with sodium
hydroxide and 1% copper
sulfate, drop by drop

Violet colour observed

Sample mixed with iodine
solution

Blue-black colour observed

Sample mixed with ethanol
and then water

White emulsion formed

(a) Name the type of reaction by which amino acids are linked together.

(b) Name the product formed when many amino acids are linked together.

(c¢) How does the sequence of amino acids affect the structure and function of proteins?

24 Worksheet 3
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(73101 A=} Free-Response Questions

Answer the following questions.

1. David is given a slice of cucumber and a slice of tomato. He is curious to find out if the food samples
contain reducing sugars, proteins or fats. Outline the experiments that he should conduct to test the

food samples for reducing sugars, proteins and fats.

2. Describe the structure and function(s) of carbohydrates, proteins and fats.
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3. (a)

Sally wants to lose weight by only eating plain rice for all her meals. Explain why it is not
advisable for her to do so for a prolonged period of time.

(b) The forms of carbohydrates stored in humans and plants are glycogen and starch respectively.
Explain why glucose is not used to store carbohydrates.

ﬁ
'\_G) WORK ON IT!

Circle the question(s) you have answered incorrectly. Then, revisit the relevant section(s) in the
textbook to strengthen your understanding of the key concept(s).

Questions
5 Textbook
Leaming objectives Multiple- et Free- section(s)
Choice Response
(a) Explain the importance of water in 1 4.2
living organisms '
(b) Describe how glycogen is formed from -
simpler glucose molecules 25 2y A
(e) Describe how fats are formed from ; ;
| glycerol and fatty acids S 2,3 4.4 |
(d) Describe how proteins and l
polypeptides are formed from amino 3 2 2 4.5
acids
(e) Carry out experiments to test for the
presence of reducing sugars, starch, 4,5 1 1 43,44, 45
| fats and proteins I

26
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-

Name:

Class:

Enzymes

T~
'\0 CONNECT IT!

Date: _

Complete the concept map below using keywords learnt in the chapter. Discuss with your
classmates how the concept map can be extended.

‘m are-»d Biological

mai

y

Y

Class |

nly |

[ made of

Y
Denaturation occurs |
at extremes of |
temperature or pH

: . . e . A
| Functions ‘ Characteristics Mode of action
eed u ‘
| > Spast g o Llower
| E— _ ;
—>  complex | energy
| | substances e il
| 3 FJ!}P\; c—— and
I__ - | amount needec Lyl hypothesis
= complex —| Enzymes are specific Y
substances ) " fits
Work best at optimum into enzyme’s
and active site
; =R e
optimum forms
- Catalyse reversible | ‘
reactions | [ complex
forms
Y
Product

once formed,
product leaves

L 4

Enzyme molecule
free to take part
| in another reaction

affected by

v

based on type
of reaction
catalysed e.g.

-4,{ Hydrolases

Limiting factors [ =

2013 Marshall Cavendish International (Singapore) Private Limited
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Otestm

Section A: LT RS DRI d10])

Choose the correct answer, and write its letter in the brackets provided.

1. Enzymes are

ocoomP

proteins that speed up the breakdown of ¢
simpler substances

proteins that are used up in chemical reactions
proteins that catalyse chemical reactions at any temperature
proteins that catalyse chemical reactions in living organisms

omplex compounds into

2. To digest the xylem cell walls of dead plant cells, bacteria secrete lignaseand |

amylase
cellulase
lipase
sucrase

oo mw>»P

3. The energy graph of a reaction is shown below. The graph shows the reaction occurring with and

without an enzyme. without enzym

A

e

, with enzyme

A
A
¥

Energy | \
| / Y

.\

\ ¢

Time

Which interval, A, B, C, or D, represents the energy saved in the reaction by using an enzyme?

(

4. Enzymes are added to biological washing powders to remove stains. Which would be the most effective

enzymes in removing chocolate milk stains?

Amylase and catalase
Amylase and maltase

Protease and catalase
Protease and lipase

o0 mw>»P
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For questions 5 and 6, refer to the diagram below.

v/ e
¥

| enzyme subtrate A complex X enzyme product Y product Z

V] . o —F

enzyme subtrate B

L +

U—I-

—

ﬂ 5. Which characteristic of enzymes is the diagram above trying to illustrate?

Enzymes are specific in nature.

Enzymes speed up chemical reactions.

Enzymes work best at optimum pH.

Enzymes work best at optimum temperature. (

oOmW>

6. The reaction between substrate A and the enzyme to produce Y and Z is an example of

A anabolism

B condensation

C hydrolysis

D photosynthesis (

© 2013 Marshall Cavendish International (Singapore) Private Limited Worksheet 4
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7. The diagram shows an experiment that was carried out with water at different temperatures.

thermometer

T T

water

_ mixture of amylase and
starch in a Visking tubing

The water was tested for the presence of red ucing sugar at 30-second intervals. At which temperature
would reducing sugar be detected most rapidly?

A 10°C
B 20°C
C 40°C
D 100°C

8. Which graph correctly shows the effect of pH on the rate of reaction of an enzyme-catalysed

reaction?

A Rate of
reaction

(] Rate of

reaction

Worksheet 4

B Rate of A
reaction

pH pH
D Rate of A —_—
reaction
.—'—"'_F'_'_'_F
.—r-“’/—
//f
H—\___.—i'/ e
oH pH )
o
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9. Which graph correctly represents the changes in substrate concentration in an enzyme-catalysed
reaction given a fixed temperature and a fixed pH?

A

Substrate A B
concentration
/"/_
//
,/// /
4 /
/ /
/ J/
/ o
3 = >
Time Time
Substrate 3 D A
concentration concentration )
"\
\, ’ \
\ / \
\ / \,
N \
\\ / N
% \
\ /
S \
— - -
Time Time | )

10. Curve X represents an enzyme-catalysed reaction under optimum conditions. Curve Y shows the
action of the same enzyme on the same substrate, but with one alteration to the reaction condition.

Substrate A

concentration /%

100

curve Y

-

Which of the following factors could give the results shown by curve Y?

o0 m>

A 10°C decrease in temperature

A decreased substrate concentration
An increased enzyme concentration
An increased substrate concentration

Time,/min



Section B: Fi S {TEG R0

Answer the following questions in the spaces provided.

1. The diagram illustrates the energy changes in a reaction, with and without an enzyme.

Energy A

4

/o

(a) Define activation energy.

Key
_____ with
A enzymes
A c — without
enzymes
B
| y
A
A
y
Time

(b) Using the intervals B and €, how would you describe the lowering of activation energy caused

by an enzyme?

(c) Using your knowledge of activation energy, explain how an enzyme helps to speed up a chemical

reaction.

(d) Give an example of a reaction that involves an enzyme. State the enzyme, its substrate and the

product(s) formed.

3 2 Worksheet 4
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X is an unknown substance extracted from a living organism. A student was required to investigate
the ability of X to bring about the hydrolysis of starch. She set up two water baths, one containing
boiling water (100°C) and the other containing water at 36°C.

The student used the water baths and set up the reaction mixtures as follows:

e Test tube 1: 1 cm? of X (pre-treated at 100°C for 1 minute) + 9 cm? of distilled water
* Test tube 2: 1 cm? of X (pre-treated at 36°C for 1 minute) + 9 cm? of distilled water
» Test tube 3: 1 cm? of X (pre-treated at 100°C for 1 minute) + 9 cm? of starch

e Test tube 4: 1 cm?® of X (pre-treated at 36°C for 1 minute) + 9 cm?® of starch

e Test tube 5: 1 cm? of distilled water + 9 cm? of starch

The reaction mixtures were placed in the water bath that contained water at 36°C. After 15 minutes,
the student tested the mixture in each test tube for the presence of reducing sugar using
Benedict's test. Her observations were as follows:

Test tube Observation for Benedict's test
| 1 Mixture remained blue
i 2 r Mixture reméineéﬁ t_;mlue s
| 3 Mixture remained blue
4 Mixture turned from blue to orange-red
5 Mixture remained blue

(a) Based on the student's observations, what is the action of substance X on starch?

(b) What evidence supports that substance X contains an enzyme?

(c) Suggest two experiments that the student could perform to find out if substance X contains
an enzyme.
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(d) What is the purpose of including test tubes 1 and 2? Why are they necessary?

3. An experiment was conducted to investigate the action of the enzyme amylase in solutions of
different pH. Eight test tubes were set up, each filled with 5 cm? of buffered solutions of pH 3, 4, 5,
6,7, 8,9 and 10 respectively. 5 cm*® of amylase and 30 cm® of starch were then added to each test
tube, in sequence. 1 cm?® of the mixture was taken out every 30 seconds, and tested for starch
using the iodine test, until it gave a negative starch test. The time taken to digest all the starch
was recorded. The results were represented in the graph below.

Time taken to A
convert all the |
starch,/min |

| =
12345678910 pH

(a) What variable (factor) was being tested in this experiment?

(b) Name two conditions that had to be kept constant.

(c) From the results, what is the optimum pH of amylase? Explain your answer.,

(d) Sketch on the diagram below, how the amount of substrate varies during the reaction at
optimum conditions.

Amount of substrate A
left in reaction/
arbitrary unit

Time taken/min

-
M
W
=
%]
M
-~
oo
O
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The graph below shows the rate of an enzyme-catalysed reaction with increasing substrate
concentration.

Rate of A
reaction

-
-

).( Y Z Substrate

concentration

(a) Describe how substrate concentration affects the rate of reaction at the following points:

(i) Point X;

(ii) PointY; and

(iii) Point Z.

(b) Suggest a limiting factor between points Y and Z.
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5. A dish is filled with milk agar made by mixing milk with agar powder. Four holes are cut in the
milk agar, and each hole is filled with the substances shown.

S/ N\ _
A at protease solution

/, \

distilled water [ Ao N protease solution +
) t\ \ .P,-’l |_8/ concentrated sodium hydroxide solution
\ /.
milk agar e S
(er boiled protease solution
S =

Z -

(a) Write a word equation to show the effect of protease on milk proteins.

(b) After one day of incubation at 37°C, the agar plate is put under a light box to observe for clear
zones around the holes.

(i) Why should one look for clear zones around the holes?

(ii) State what you would observe in each hole.

Hole A: —

Hole B:

Hole C:

Hole D:

(e) Explain the purpose of distilled water in hole D.
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6. The enzyme catalase catalyses the breakdown of hydrogen peroxide to water and oxygen. An
experiment was set up to find the initial rate of reaction of catalase. The volume of oxygen is
measured at every 30-second interval. The results are shown below.

Time/s

30

60

90

120

T
150

180

210

240

270 | 300

Gas volume collected/cm?®

6

12

16

19

22

23

24

25

255 | 26

(a) Explain the meaning of 'catalyse’.

(b) Plot a graph of the results obtained.

(¢)  From the graph, calculate the initial rate of reaction. Show your working clearly.

(d) Name two conditions or factors that had to be kept constant in this experiment.

© 2013 Marshall Cavendish International (Singapore) Private Limited
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@ LEARN & APPLY

Go through the worked example below, then try to answer the Free-Response Questions.

Worked Example
Explain, with reasons and examples, why the biological activity of an enzyme may be affected by
substrate concentration.

Thought Process

This question tests your understanding of the concept of limiting factors. A substrate is a substance
that reacts with an enzyme. As an aid to answer this question, bear in mind the graph that illustrates
the relationship between the rate of reaction and subtrate concentration.

Describe the effects of low substrate concentration, high substrate concentration and excess substrate
concentration on enzyme activity.

Answer

Points to cover

1. Increasing substrate concentration will increase the rate of enzyme reaction, as there are more
molecules to react with the enzymes.

2. At low substrate concentration, many active sites of enzymes are free. Increasing substrate
concentration will increase the rate of reaction.

3. As more and more substrate is added, more active sites are occupied.

4. The maximum rate of reaction is achieved.

5. When there is excess substrate, all active sites are occupied. Thus, increasing substrate
concentration will not change the rate of reaction.

Worksheet 4 © 2013 Marshall Cavendish International (Singapore) Private Limited




Section C: [FECR:CH

Answer the following questions.

1. Explain, with reasons and examples, how the biological activity of an enzyme may be affected by:

(a) changes in pH; and
(b) increasing temperatures.
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2. (a) Describe the major properties of enzymes.
(b) Discuss the mode of action of an enzyme in terms of active site, enzyme-substrate complex,
activation energy and enzyme specificity.

) work on T

Circlethe question(s) youhave answeredincorrectly. Then, revisitthe relevant section(s) inthe textbook

to strengthen your understanding of the key concept(s).

rate of an enzyme-catalysed reaction

Questions <
Textboo!
Lasming ohjectives Multiple- s Free- section(s)
Choice Response
(a) Define an enzyme 1 54
(b) Explain how enzymes lower the 3 1 5 5.1
activation energy of a reaction ’
(c) State the function of enzymes 1 Bl
(d) Explain how enzymes are classified 2,4 5 5.1
(e) Describe the characteristics of enzymes 5,6,7,10 2.4,5,6 2 5.2
(f) Describe the mode of enzyme action 2 5.9
based on the ‘lock-and-key’ hypothesis ?
(g) Explain how conditions, such as
temperature and pH, can affect the 8,9 2.3 1 5.2
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Name:

Class:

Date:

Nutrition in Humans

@ CONNECT IT!

Complete the concept map below using keywords learnt in the chapter. Discuss with your
classmates how the concept map can be extended.

5 2013 Marshall Cavendish International (Singapore) Private Limited
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Amylase fe— Pharynx '
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Orestm

Section A: Multlple-cholaeq "

Choose the correct answer, and write its letter in the brackets provided.

1. Carbohydrate digestion occurs mainly in the

mouth and duodenum

mouth and stomach

stomach and duodenum

stomach and ileum ( )

oom>

2. What is the function of bile?

To break down fat into fatty acids and glycerol

To emulsify fat into smaller fat globules

To transport the digested fat into the bloodstream

To transport the digested fat into the lacteals ( )

ooOom>

3. Which blood vessel transports absorbed food substances to the liver?

A  Hepatic artery

B Hepatic portal vein

C Hepatic vein

D Pulmonary artery ( )

4. What substances are transported in X in the diagram shown below?

A Amino acids

B Fats

C Glucose

D Glycerol { )
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| A -

Excess amino acids are toxic to the human body, and must be deaminated. Excess amino acids are
deaminated in the

A

B
C
D

ileum

large intestine

liver

stomach ( )

For questions 6 and 7, refer to the diagram below which shows an epithelial cell from a villus.

X

(g o
f} [~ J] — mitochondrion
&

— B

How does structure X aid in the absorption of digested food?

A By active transport of the digested food into the villus

B By increasing the surface area to volume ratio for absorption of digested food

C By secreting enzymes to digest and absorb digested food

D By sweeping the food particles into the villus ( )

There are many mitochondria in the epithelial cell of a villus. What is the function of these

mitochondria?

A Control the activity of the epithelial cell

B Increase surface area to volume ratio for diffusion of digested food particles

C Release energy required for active transport of digested food particles into the villus

D Produce enzymes that digest food particles ( )

Which of the following is not a function of the liver?

A Breakdown of haemoglobin

B Deamination of excess amino acids

C Produce insulin

D Site for conversion of glucose into glycogen for storage ( )

What happens to alcohol after it enters the human body?

A Alcohol is absorbed by the stomach.

B Alcohol is deaminated by the liver.

C Alcohol is detoxified by the liver.

D Alcohol is passed out as urine. ( )
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LCTY3 (0 ) - Hl Structured Questions

Answer the following questions in the spaces provided.

1. Complete the table below, which illustrates the digestive process.

Region of digestion Active enzyme Substrate Product(s)
Mouth | Amylase
Stomach | | Proteins
Glucose
Duodenum . i Polypeptides |
| Fats

2. The diagram below shows structures from a part of the alimentary canal.

(a) In which part of the alimentary canal are these structures found?

(b) Identify Xand.

X:

Y:

(c) X is structurally adapted to absorb digested food. Suggest two such adaptations.
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(d)

(a)

(b)

(c)

Identify a substance that can be found in Y, and state the function of Y.

The diagram below shows structures from a part of the alimentary canal.

food bolus

direction of movement
of food

1
point A N
muscle X muscle Y

Food moves along the alimentary canal through the contraction and relaxation of muscles. What
is this process known as?

Identify muscle X and muscle Y.

Describe the action of muscles X and Y at point A.

@ 2013 Marshall Cavendish International (Singapore) Private Limited Worksheet 5
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Section C:

Answer the following gquestions.

1. Coeliacdisease is a human gastrointestinal disease that is characterised by the destruction of villiin
the small intestine.

(a) Explain the effect of the destruction of villi on absarption.

2. A patient suffering from gall bladder disease has his gall bladder removed. Suggest and explain the
type of diet and lifestyle that he should adopt after his gall bladder was removed.
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fiin

fthe

3.

Hepatitis B is a viral infection of the liver. Patients suffering from severe Hepatitis B infection may
die eventually due to liver failure. Explain, using your knowledge of the liver, why patients suffering

from Hepatitis B may die from liver failure.
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CWORK ON IT!

Circle the question(s) you have answered incorrectly. Then, revisit the relevant section(s) in the

textbook to strengthen your understanding of the key concept(s).

Learning objectives

Questions

Multiple-
Choice

Structured

Free-
Response

Textbook
section(s)

(a)

Describe the functions of the main
regions of the alimentary canal and
the associated organs, in relation
to ingestion, digestion, absorption,
assimilation and egestion of food

6.1

(b)

Describe peristalsis, and explain its
function in mixing and propelling the
contents of the alimentary canal

@

| (@)

(e)

Describe the functions of enzymes
such as amylase, maltase, protease
and lipase in digestion, listing the
substrates and end-products

6.1

6.2

Describe the structure of a villus and

its role, including the role of capillaries 4,6, 7

and lacteals in absorption

6.3

State the function of the hepatic
portal vein

(f)

(8)

State the role that the liver plays in
human nutrition

6.4

Describe the effects of excessive
consumption of alcohol

6.5

Worksheet 5
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Name:

Class: _ Date: I

Nutrition in Plants

LO CONNECT IT!

Complete the concept map below using keywords learnt in t
classmates how the concept map can be extended.

‘ Photosynthesis

-
"

raw materials —
7 limiting ‘
7 factors ™ |

concentration

Sunlight,

he chapter. Discuss with your

[ = = |
affects —= Reactions in
chloroplasts

affects
of

photosynthesis

¥ |
: | = W chlorophyll
Equation—» dioxide + B

excess glucose
converted to

=
converted and
stored as

e |
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+ Glucose
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Name:

Class: _ ___ Date: _

Nutrition in Plants

ko CONNECT IT!

Complete the concept map below using keywords learnt in the chapter. Discuss with your
classmates how the concept map can be extended.

| Photosynthesis ‘

i
7

raw materials

concentration
L e )

intensity

affects - Reactions in

chloroplasts
| Mot i |

i
affects

'

photosynthesis

7 limiting
/ factors
//
Sunlight,
Voon )
Equation— dioxide +

© 2013 Marshall Cavendish International (Singapore) Private Limited

chiorophyll

light energy’

+ Glucose

excess glucose

converted to

—N =
ji_

converted and

stored as

,

— for —~J| Transport '
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C1:Y0 (0, ). Wl Multiple-Choice Questions

Choose the correct answer, and write its letter in the brackets provided.

1. Which of the following leaf cells do not contain chloroplasts?

A

B
C
D

Guard cells

Palisade mesophyll cells

Spongy mesophyll cells

Upper epidermal cells ( )

For questions 2 and 3, refer to the diagram below which shows a section from the leaf of a green plant.

= &
—2
) = o——3 | vascular
N N Nem————— I bundle
5
00 00 (g
6

2. Which regions contain cells with the highest and lowest number of chloroplasts?

o 0 m P

Region with highest number of Region with lowest number of
chloroplasts chloroplasts
i 2
2 6
5 - 2
B 6 1 £

3. After a period of bright light, which regions contain the most starch?

ooOom>

1and 6
2and 4
2and b
3and5 ( )
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4. The photo below shows part of a green plant. What is X?
¥
L ] ‘-# /
>
¥
~ | A
A  Guard cell
B Palisade mesophyll
C Spongy mesophyll
D Stoma
5. How does most of the carbon dioxide enter the photosynthesising cells of a leaf?
A Diffusion through the epidermis of the leaf
B Diffusion through the phloem of the leaf
C Diffusion through the stomata of the leaf
D Diffusion through the xylem of the leaf
6. The first step in the test for starch in a leaf, is to place the leaf in boiling water for about 5 minutes.
What is the rationale for this step?
A To denature all enzymes in the leaf
B To make the leaf softer so that it is easier to test for starch
~ - C To remove air in the leaf
D To remove chlorophyll from the leaf
7. Glucose, that is manufactured by green leaves during photosynthesis, may be converted into a

storage form or be transported to parts of the plant that need glucose. In what form is glucose

being stored and transported within the plant?

Storage form of glucose

Transported form of glucose

A Glycogen
B Glycogen
c Starch
D Starch
2( shall Cavendish International (5i 1gapoi

Glucose
Sucrose

Glucose
Sucrose

e) Private Limited
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Section B: LS OIEL RIS

Answer the following questions in the spaces provided.

1. The equation for photosynthesis is usually given as:

ligh
Water + Carbon dioxide et t_enEr& » Glucose + Oxygen

chlorophyll

Which organelle does photosynthesis occur in?

2. The graph shows the rate of photosynthesis of a plant with increasing light intensity. The temperature
was kept at 20°C.

Rate of A
photosynthesis

-
g

Light intensity

(a) Mark the section of the graph where light intensity is the major limiting factor.
Label this section as X.

(b) Mark the section of the graph where a factor other than light intensity is limiting the rate of
photosynthesis. Label this section as Y.

(c) Suggest a possible limiting factor at section Y.
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3. The graph below shows the effect of light intensity on a plant’s rate of photosynthesis at two
different temperatures. Curve A was obtained from a plant kept at lower temperature, while curve

B was obtained from a plant kept at a higher temperature.

Rate of A
photosynthesis

|
"

/)
[

-

Light intensity

(a) Whatfactor(s) was (were) affecting the rate of photosynthesis at each of the regions, 1, 2 and 3,
on the graph? Give reasons for your answers.

(b) Suggest two factors that might have been limiting the rate of photosynthesis at region 4 on
curve B.
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4. The apparatus below can be used to investigate the rate of photosynthesis.

air bubble lastic tube
,-] |
=] _
= [ IV
(i =
graduated . )

capillary tube

well-lubricated
syringe

cork
dilute sodium
hydrogencarbonate
solution

water at room temperature —

boiling tube

(a) Suggest what is measured in this experiment to show that photosynthesis has occurred.
(b) Describe how this apparatus can be used to measure the effect of light intensity on the rate of
photosynthesis.
(c)

State three steps that need to be taken during the experiment described in (b) to minimise
sources of errors.

Worksheet 6
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5. A shoot of Hydrilla was placed in a boiling tube containing pond water. A bench lamp with a 60 W
bulb shining at the boiling tube, was placed 25 ¢cm away. An oxygen probe was put into the boiling
tube, and the oxygen concentration was recorded by a data logger. The oxygen concentration was
recorded after 5 minutes and again 10 minutes later. The experiment was then repeated using the
same Hydrilla in the same boiling tube, but with the lamp placed 5 cm away from the boiling tube.

The results are given in the table below.

Distance of lamp/cm

Oxygen concentration after
5 mins/% saturation

Oxygen concentration after
10 mins/% saturation

25

60

5

65

84

(a) Draw the experimental set-up as described above.
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(b) Based on the results of this experiment, explain the effect of light intensity on oxygen
production.

(c) (i) What process are we trying to investigate when we measure the oxygen concentration in
this experiment?

(ii) Why is the measurement of oxygen concentration considered an inaccurate measurement :
of the rate of the process stated in (€)(i)?

(d) State one environmental condition that would need to be kept constant during this experiment.
Describe how this condition can be kept constant.
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6.

Photosynthesis takes place mostly in the leaves of plants. The laminae of most leaves are wide

and thin, as shown in the diagram below.

(a) Name the cells in the leaf where most photosynthesis takes place.

(b) Which tissue in the leaf supplies water to the cells for photosynthesis?

(c) Explain how having a wide lamina helps a leaf to photosynthesise.

(d) Explain how having a thin lamina helps a leaf to photosynthesise.

(e) Most leaves are covered with a transparent, waterproof cuticle. How does this feature aid in

photosynthesis?
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L] Free-Respon

Answer the following guestions.

1. Discuss the major adaptations of the leaf for photosynthesis.
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(a)

(b)

Describe an experiment to show the effect of temperature on the rate of photosynthesis.

Discuss why the following statement is true: “Temperature will only increase the rate of
photosynthesis to a certain extent. At very high temperatures, the rate of photosynthesis will
decrease.”
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@WORK ON IT!

Circle the question(s) you have answered incorrectly. Then, revisit the relevant section(s) in the
textbook to strengthen your understanding of the key concept(s).

Questions
Textbook
Leaming objectives Muitiple- Shitaiad Free- section(s)
Choice Response
(a) State that chlorophyll traps
light energy, and converts it into 7 1 71
chemical energy for the formation of :
carbohydrates
(b) State the equation, in words and 1 7.1
symbols, for photosynthesis '
(c) Investigate and discuss the factors 34.5 2 71
affecting the rate of photosynthesis v :
(d) Discuss limiting factors that can affect 2 3 2 71
the rate of photosynthesis ! :
(e) Identify and label the various
cellular and tissue structures of a 45 7.2
dicotyledonous leaf as seen under the ; g
microscope
(f) Relate how the structure of the leaf is
adapted to its functions 1,2,3,6 1,6 1 7.2
(g) Describe the intake of carbon dioxide 5 7.9

| and water by plants

Worksheet 6
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Name:

Class:

Date: =

Transport in Humans

@OONNEOT I

Complete the concept map below using keywords learnt in the chapter. Discuss with your
classmates how the concept map can be extended.

Circulatory system

classified based [
> = : — — —>
BITod into Blood groups on
’ consists of
Components ! _'
e e Y W) ;
Red blood White blood 1 _|
| cells cells L | e————
contain for in spaces ;
' d_ e patem . f
‘ ‘ BIOQd | entangle and blood | flud
7 chid blood cells | capillaries _

. ‘ —— amass — contains—r{ Antibodies |
binds to Phagocytosis (clot) — A
axygen produce

| = L e e B
—>| Blood vessels |
b h . b h . join t joi !
: | _branch _ | _branc JO— 15 join to
Artgnes I e into > Capillaries = ¢ = — [ “form —»
€8 contain
L : , A
Li arteries Internal valves
bring nﬁtrients . '
two upper | . =
and oxygen to chamggrs —> ________(singular: — )
|
y Meciiar |
Heart _ contract —» entricular i
two lower n .a,
chambers | cardiac
cycle
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Section A: [N

Choose the correct answer, and write its letter in the brackets provided.

1. After centrifugation, blood separates into three layers as shown in the diagram below.
Layer X is the topmost layer and is yellowish and translucent. Layer Y is the bottom layer and is dark

red in colour.

What are the functions of the components of blood in layers X and ¥?

Layer X Layer Y
A Defend the body against foreign | Transport nutrients and waste
substances materials
Transport nutrients and waste
B ! iatanals Transport oxygen
Defend the body against
c Transport oxygen foreign substances
Transport nutrients and waste
D Transport oxygen | materials [ }

Worksheet 7

2. Fourindividuals A, B, C, and D each received a blood transfusion in a hospital. Which person will be
at risk of agglutination after the blood transfusion?
Blood group of recipient Blood type of donor
A A 0
B AB B
Cc AB
3. Aperson living at a high altitude, where there is low oxygen concentration, will adapt physiologically
by ..
A decreasing the number of red blood cells
B feeling dizzy and nauseous
C increasing his breathing rate
D increasing the number of red blood cells ( )
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4. The diagram below shows a section of the human heart.

Which of the options below correctly describes the properties of the blood flowing through blood

vessels C?
Relative carbon Relative oxygen
Relative pressure : - :
dioxide concentration concentration
-~

A Low Low ! High

B High High ! High

C High Low High

D High Low Low

( )

5. What causes the 'lub' and 'dub' sounds of a heartbeat?

A The backflow of blood hitting the heart muscles

B The closure of the semi-lunar valves, bicuspid valve and tricuspid valve

C The flow of blood into the pulmonary vein and aorta

D The return of blood into the heart from the venae cavae and pulmonary artery ( )
6. The diagram below shows a section of the human heart.

a \
N /' 5
[ 5/ % A
33— |
1\ / 2
\\? U b

What is the relative blood pressure at 2 compared to that at 1 and 37

A Higherthan1and 3

B Higher than 1, but lower than 3

C Lowerthan1 and 3

D Lowerthan 4, but higher than 3 ( )
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7. The diagram below shows the blood pressure in the aorta and left ventricle, during the cardiac cycle.
At which point does the semi-lunar valve of the aorta start to close?

Pressure/mm
of Hg

= — = - pressure in the aorta

pressure in the left
ventricle (

Time/s

8. After a patient underwent heart surgery, there was an increase in the number of white blood cells
in his body. What could be a possible reason for this increase?

L= e i

The patient might have developed an infection after the surgery.

The patient might need more nutrients to be transported around his body.

The patient might need more oxygen to help him recover faster.

The patient might need to accelerate the clotting of his blood to prevent excessive

blood loss from the surgery. ( )

9. The diagram shows the pressure changes in the left side of a human heart.

A
Pressure,/mm

of Hg

Key
pressure in the ventricles

- pressure in the atria

0O 010203040506 07y 0809 1.0
Time/s

What is the ratio of the timing of ventricular systole to ventricular diastole?

1:3
B f
1:8
7:8

oo m»
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Section B: B GIaITEL R IEE G

Answer the following questions in the spaces provided.

1. The graph below shows pressure changes in the left side of the heart during the cardiac cycle.

A
Pressure/mm

of Hg

Time/s

pressure in the
aorta

pressure in the left
ventricle

pressure in the left
atrium

(a) State whether the semi-lunar valve and the bicuspid valve are open or closed at points W, X, Y

and Z.

(b) State what happens when the pressure in the atrium is higher than the pressure in

the ventricle.

2. Aperson's blood group can be identified by mixing his or her blood with serum containing antibodies
onto a test panel like the one below.

(a) Complete the table using a () if agglutination occurs, and a (X) if agglutination does not occur.

| Test panel (serum)
: Blood group
|' Anti-A antibody Anti-B antibody Control (no antibody)
AB
0
Worksheet 7
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(b) Why is the control needed?

(c) What will happen if a patient with blood group O is given a transfusion of blood type AB?

3. The graph shows the blood pressure in the aorta and left ventricle during two cardiac cycles.

Pressure/ A
mm of Hg
pressure in the
aorta

pressure in the
left ventricle

>
| |

e
() b
[
O

1.5 Time/s

(a) How long is a cardiac cycle?

(b) State the duration in each cardiac cycle when the aortic valve (semi-lunar valve) is closed.
Explain how you arrived at your answer.
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4,

(¢) Ifalineindicating pressure in the right ventricle is drawn on this graph, state one similarity and one
difference it would have with the existing line indicating pressure in the left ventricle.

(a) Complete the diagram by drawing in the path of blood into and out of the heart.

(i) Use a black/blue pen to show the path of deoxygenated blood into and out of the heart.
(ii) Use a red pen to show the path of oxygenated blood into and out of the heart.

(b) Name valves M and N.

(c) State what would happen to valves M and N during ventricular systole.

(d) Some babies are born with a disorder known as patent ductus arteriosus. This disorder
results in a condition in which the hole between the aorta and the pulmonary artery fails
to close after birth. This causes the baby to have poor growth and shortness of breath.

(i) Predict how the blood circulation of a baby with this disorder will be affected.
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(ii) Explain why babies with this disorder may have poor growth.

5. The diagram shows the external view of a person’s heart.

(a) If there is a blockage at X, state what will happen to this person.

(b) Suggest two causes of such a blockage.

(c) State two ways in which a person can prevent a blockage at X.
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Section C: 5 CERIGCE LI EERIEE (6T

Answer the following questions.

1. Arteries and veins are two different types of blood vessels found in the human body. Compare and

contrast the structures of arteries and veins with reference to their functions.

2. The diagram below illustrates the transfer of materials between capillaries and tissue fluid.

Describe what happens at points A and B.

capillary

P
tissue fluid

© 2013 Marshall Cavendish International (Singapore) Private Limited
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3.

Describe the route taken by the blood from the intestine to the kidney. List all the major blood

vessels and organs involved.

@ WORK ON IT!

Circle the question(s) you have answered incorrectly. Then, revisit the relevant section(s) in the
textbook to strengthen your understanding of the key concept(s).

Questions
I pnae Textbook
Learning objectives Multiple- 2 > Freo- section(s)
Choice i o Response |
- |
(a) State the components of blood and 4
their roles in transport and defence 1,38 81,828
(b) List the different ABO blood groups and
all possible combinations for the donor 2 2 8.3
and recipient in blood transfusions [
(c) Relate the structures of arteries, veins 4 6 12 8.5
and capillaries to their functions _ ' ! '
| : . : =
(d) Identify the main blood vessels to and 1.3 3.6
from the heart, lungs, liver and kidneys i ’
(e) Describe the structure and function
of the heart in terms of muscular ‘ 5 3,4 8.6
contraction and the working of valves
(f) Outline the cardiac cycle in terms |
of what happens during systole and [ 7,9 1, 3, 4 8.6 ‘
diastole |
— 1
(g) Describe coronary heart disease in
terms of the occlusion of coronary
arteries, and list the possible causes, 5 8.7

70 Worksheet 7

such as diet, stress and smoking,
stating the possible preventive
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Name:

Class: Date:

Transport in Plants
@\CONNECT IT!

Complete the concept map below using keywords learnt in the chapter. Discuss with your

classmates how the concept map can be extended.

| Transport in plants

—

‘thngé transpoftcd

.//

&
Water and
minerals
|
enter
|
Y
Root hair cells
by — e
Differences 1
: Y Y
in
due | .
| == to l Diffusion
between = L — —
ssoci)liuefrlwcénclgn water minerals and ions
L |
sap [

transported to other plant
parts of the plant via

movement in

S -

from —» Transpiration ——  in excess will result in

the aerial
parts of a -
plant g

Loss of

speed |

rate of
transpiration™
affected by L >

> intensity |
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i E:Od |- —

. produced
by photosynthesis is
converted into sucrose
and amino acids

transported
to other plant
parts by

|

—
—
|

5 8
make up —Wﬂoerd

B .

tissues
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Oestm

Section A: LI EE S DRI {003 B

Choose the correct answer, and write its letter in the brackets provided.

1. The diagram shows sections of a leaf and of the stem of a plant.

A

O

& ) e 5
2 .
Leaf Slcm\ \?y \\. "

Which regions represent the tissues that transport manufactured food substances?

3

Leaf Stem
2 |
1
2
2

o 0O o @

4
-
4

2. The diagram shows a section from the stem of a plant.

What substances are present in the parts labelled P and Q?

|y

Substance in P Substance in Q
A Amino acids Sucrose
B Sucrose Amino acids
c Sucrose Water
D Water Water
T2  Worksheet 8 © 2013 Marshall Cavendish International (Singapore) Private Limited
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3.

The diagram shows a section from the leaf of a plant.

The structure labelled X

absorbs green light

is capable of carrying out photosynthesis

prevents sugar loss

prevents excessive water loss ( )

ocoOowP

Part of the branch, in the diagram below, has been ‘ringed’'. What will happen to apple Y after
some time?

Grows bigger

Remains the same

Same size as apple X at the end of the experiment

Shrinks in size (

OO WP
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5. Which conditions would cause a plant to wilt most rapidly?

A
B
C
D

High humidity, high temperature, high wind speed
High humidity, low temperature, high wind speed
Low humidity, high temperature, high wind speed
Low humidity, low temperature, high wind speed

6. Which graph shows the effect of air movement (wind speed) on the transpiration rate of a plant?

A Rate of A
transpiration
Wind speed
C Rate of A

transpiration

L — —
Wind speed

B

D

Rate of
transpiration

Rate of
transpiration

h

-

Wind speed

-
g

Wind speed

7. Aleafy shoot, with the beaker of water in which it was placed, had a mass of 315 g. Three hours later,

it was found to have a mass of 297 g. A similar beaker of water, but without the shoot, lost only 3 g
over the same period. What was the rate of water loss from the leafy shoot?

3 g/hour
4 g/hour
5 g/hour
6 g/hour

ooOom>
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| Section B:

Answer the following questions in the spaces provided.

1.

A group of students tested leaves from two different plants, thyme and mint, in order to find out which
leaf surface had more stomata. The thyme plant had fewer leaves compared to the mint plant.

Jl\-ve-ra_g_e wéiéht I_oss/%
| Nimt_ Thyme
‘ Petroleum jelly on both leaf Slnrfaces 14 L _jd
‘ Petroleum jelly on ionwer leaf surface only 41 20
’?etgeum jelly on upper leaf surface only - 44 30

(a) From which surface did the mint leaf lose the most water? Explain your answer.

(b) Which surface of the thyme leaf has more stomata? Explain your answer.

(c) Explain the differences in the results for the two types of leaves.

(d) Based on the experimental results, which plant would be better adapted to hotter, drier
conditions? Give a reason for your answer.
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2. The following graphs show the average size of the stomata on the leaves of two plants during
a 24-hour period. One plant was kept in a moist environment, while the other was kept in a hot and
dry environment.

A B
Average A Average
stomatal stomatal
size size

1

night day night night day night

Y

Time,/hr Time/hr

(a) (i) Which graph best represents the plant in a hot and dry environment?

(ii) Explain the reason for your answer in (a)(i).

(ili) Explain why the average stomatal size at night is smaller than that during the day.

(b) Predict two structural features that the plant in the hot and dry environment will have that
allows it to survive or adapt well in hot and dry conditions.
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3. The following diagrams show the transverse sections of the leaves of two different plants.

A B

K

(a) Which plant, A or B, is from a dry environment?

\

(b) Name and describe two observable features of the plant in (@) which help it to adapt to the
dry environment.

4. The diagram below shows a potometer.

shoot
rubber
tubing reservoir of
water
scale

tap

air bubble capillary tube

(a) Name the process by which water is lost from the shoot.

(b) What does the potometer directly measure?
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(c) Suggest two reasons why the measurement in (b) is not necessarily the same as the rate of

the process stated in (a).

(d) State two factors that might affect the shoot's rate of water loss.

'@LEARN & APPLY

Go through the worked example below, then try to answer the Free-Response Questions.

Worked Example
Explain how a plant absorbs water.

Thought Process

This question needs to be answered in several parts. The answer should consist of the following points:
* Which parts of plants are involved in water absorption?

* What processes are involved?

= What environmental conditions affect the absorption of water?

Answer

Points to cover

1. Water absorption occurs mainly at the root hair cells, as they provide a large surface area for
absorption.

2. The cell sap of root hairs has lower water potential than the soil solution.

3. later potential in soil solution is higher than in the root hair cell sap. Water moves from the

soil,across the permeable cell wall of the root hair cell, across the partially permeable cell

membrane of the root hair cell, into the cell by osmosis.

The water potential of the root hair cell is now higher than that of the neighbouring cells.

Water thus leaves the root hair cells, and enters the neighbouring cells by osmosis.

When the water potential of the soil solution is low, for example, during the dry season, the root

hair cells use active transport to absorb dissolved mineral salts. As the mineral salts are dissolved

in water, their movement into the plant cells will lower the water potential, and bring water into the

cells by osmosis.

-~

U
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Answer the following questions.

1. The diagram below shows a xylem vessel.

e T : 7 - =
K 9000 00208, ——
N @ Cteel S =
N 20007 00" "9 (A

S

(a) Are xylem vessels living or dead structures? Give one reason for your answer.

(b) What are the main functions of xylem vessels? State three ways in which xylem vessels are
a adapted to their functions.

2. (a) Describe how the adaptation of plant root is similar to the adaptation of lining of the small
intestine in humans for the absorption of nutrients.

(b) Systemic pesticides are pesticides that are absorbed and transported to all parts of the
plant. Describe how spraying systemic pesticides directly on the leaves of plants, kills insects
such as aphids, which feed on shoots that have grown after the spraying.
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Products of photosynthesis, such as sucrose, are translocated via the phloem from sites of
production in green leaves to places where they are utilised, such as seeds, fruits, roots and new
leaves. These places are known as ‘sinks’.

(a) Describe a pathway by which a sucrose molecule is transported from the leaf to a sink such
as a fruit.

(b) Describe an experiment that can demonstrate the process described in (a).

(¢) Suggest and provide one reason why a sucrose molecule may be transported to a particular
sink and not to other sinks.
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4.

A student set up a potometer to investigate the amount of water taken up by a leafy shoot.

rubber
tubing reservoir of
water
scale
Lioaaling Losadiaaliag Juu]
air bubble capillary tube

The distance that the air bubble travelled along the capillary tube, was measured every two minutes.
The results of the experiment are shown in the table below.

—

Time/minutes 0 2 | 4 l 6 8 '1.0 12 | 14 | 16 18 20

Distance travelled/mm 0 l 7 l20 ‘ 33 | 45 [ 57 72 | 8 | 99 | 108 122|

(a) Draw a graph to show the results.
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(c) Describe how water from the capillary tube enters the shoot to reach one of the leaves. ﬁ .
U
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@ WORK ON IT!

Circle the question(s) you have answered incorrectly. Then, revisit the relevant section(s) in the
textbook to strengthen your understanding of the key concept(s).

Questions

Textbook

Multiple- Free- section(s)
Choice Shructired Response

| Learning objectives

(a) Identify the positions, and explain ‘ |
the functions of xylem vessels and
phloem in sections of a herbaceous 1 9.1
dicotyledonous leaf and stem under ‘ |
the light microscope

(b) Outline the pathway by which water
is transported from the roots to the 1 ‘ 9.2
leaves through the xylem vessels

(c) Define translocation, and illustrate the
process through translocation studies

(d) Relate the structure and function of
root hairs to their surface area, and to ‘ [ 2 ‘ 9.3

water and ion uptake

(e) Explain the movement of water
between plant cells, and between plant ‘ ‘
cells and their environment, in terms of
water potential

9.3, 94

(f) Define transpiration, and explain that ‘

transpiration is a conseguence of gas 3,7 1,4 4 0.4
exchange in plants

|
(g) Describe and explain the effects |

of variation of air movement,

temperature, humidity and light 5.6 2,34 4 9.4
intensity on transpiration rate, and |

explain how wilting occurs
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Name:

Class:

Respiration in Humans
@CONNECT im

Complete the concept map below using keywords learnt in the chapter. Discuss with your
classmates how the concept map can be extended.

r

@kmg
vy v
[— | |

ages

‘Bronchioies «—
- == >

Date:

Respiraton |—— - offood _
substances e.g. glucose, with
' the release of energy
types
| |
not required required
| |
Y
; produces small .
Anaerobic [ amount of energy [ —| Aerobic —— —
equatTion in el | in humans, ___
equation in in n
human human cells productesflarge iy drm
amount of ener —————
muscle cells By (gas exchange) by
Glucose + > 4

Glucose —>

chemical
contents of ———
cigarette smoke

Volume of thoracic ca{fity changes due to
e movementof ________, controlled by
* movement of

Breathing i

muscles

L

Irritants ‘i Carbon

_l

l

’7_ 2 nals _1‘ ‘ Expiration

air rushes in

-
[, Trachea ‘_‘_‘_
[

l«— Nasal -(—|
|---»| passages

gas dissolves
in moist lining

carbon dioxide

K

supplied
with

oxygen

A into

—diffuses out—

lined with cilia

——» Capillaries |

| blood cells

— contain —

= |

|

-catalyses

Haemoglobin g
0

formed

_ (in blood prasma;“:’ Carbonic acid I‘——" — — T Water
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o,
f._\ TEST IT!

Section A:

Choose the correct answer, and write its letter in the brackets provided.

1. Cellular respiration is best described as )

A a3 process by which carbon dioxide is inhaled, and oxygen is exhaled
B a process by which oxygen is inhaled, and carbon dioxide is exhaled
C a process by which sugar is produced from carbon dioxide and water in the
presence of light and chloroplasts
D a process by which sugars are oxidised to release chemical energy ( )

2. The site of aerobic respiration is the

chloroplast

endoplasmic reticulum

mitochondrion

nucleus ( )

oo m>P

3. Which of the following occurs during the process of anaerobic respiration in muscles?

! -Cz;rbon dioxide proﬁﬁc;ed i Oxygen used-_- Wa;er produced
A No | I\J_U ' No
B _Yes == Yes | Yes
C [ No | N No B Yes
D No Yes No ( )

4. The diagram below shows part of the human respiratory system. |dentify the structures that will
contract and relax to change the lung capacity. J .

| only

Il and I
Il and IV
[l only ( )

oOm>
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For questions 5 and 6, refer to the experimental set-up shown below.

original position of drop of

air in coloured water

syringe

capillary tube

grasshopper
- wire gauze

sodium hydroxide pellets

5. What is the role of the sodium hydroxide pellets?

To absorb carbon dioxide

To absorb oxygen

To absorb water vapour

To act as food for the grasshopper

ooOow>

6. After a while, what would be the position of the drop of coloured water?

Disappears from the capillary tube
Nearer position X

Nearer position Y

No change in position

oW

For questions 7 and 8, refer to the diagram shown below. The cells in the diagram can be found in the

human respiratory system.

»mm?mm) TMW ciia

hob )/
|| ” r\', I’(\:/C ff(“u 'f
0| (0

-« 1R

7. Where can these cells be found?

A  Alveoli

B Diaphragm
C Bronchioles
D Trachea
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8. What is the function of the cilia on these cells?
A

B
C
D

To absorb oxygen into cells
To increase surface area for gas exchange

To produce mucus so as to trap dust particles

To sweep the mucus, along with trapped dust particles, towards the pharynx (

9. Which of the following correctly describes the diagram below, which depicts the exchange of gases in

the human circulatory system?

oOom>»

P

100 mm Hg O,

40 mm Hg CO,
i Q

40 mm Hg O,
46 mm Hg CO,

95 mm Hg O,
40 mm Hg CO,

R is a blood capillary, and blood flow is from P to Q.

R is a blood capillary, and blood flow is from Q to P.

R is an alveolus, and blood flow is from P to Q.

R is an alveolus, and blood flow is from Q to P. (

Section B: E (GG RNES T

Answer the following questions in the spaces provided.

1. The following experiment was performed to demonstrate that microorganisms in the soil respire.

concentrated
potassium
hydroxide
solution

hydrogencarbonate
— indicator

(a) What is the error in the experimental set-up? How should this error be corrected?
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(b) Assuming that the error has been corrected, how should the pump draw air through the
apparatus? Should it be from A to B or from B to A?

(c) In which test tube, C or D, would the hydrogencarbonate indicator solution change in colour?

(d) What causes the change in colour of the hydrogencarbonate indicator solution?

-] rite a chemical equation to illustrate aerobic respiration in soil microorganisms.
Writ h | equation to illustrat L pirat |

r‘ L.
2. The graph below shows the concentration of lactic acid in the blood of a person performing vigorous
exercise.
Concentration of X i Z
lactic acid “‘—";"‘—“'I*‘- >
| | \
] I
I I
I / I
| I
I {I I
I / |
I |
—r/ | -
| | -
Time
- & (a) In which region, X, Y or Z, is the person actually exercising?

(b) Write a word equation to show how lactic acid is formed during vigorous exercise,
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(c) Describe the effects of an increasing lactic acid concentration on the muscles during Y.

(d) Explain why there is a gradual decrease in lactic acid concentration in region Z.

3. The figure below shows the human respiratory system.

rib

(a) Identify structures A to F.

A:

(b) How does structure F help in breathing?
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The diagram below shows a model that represents the human respiratory system.

|
/—E A=
i F\[xh\ - A
‘ %x\t ‘
e

|'f/ III '{ \II‘

\ T 111C I

[ N A

I | = — pell jar

JA[__ s __I'I[?J rubber sheet

(a) Which part of the human respiratory system is represented by:

(i) the glass tube;

(ii) the balloon; and

(iii) the rubber sheet?

(b) Suggest two reasons why this model is not considered as an accurate representation of the
human respiratory system.

(e¢) What will happen to the balloons when the rubber sheet is pulled down? Explain your answer. ;

(d) If a hole is created in the wall of the bell jar, what would happen to the balloons when the
rubber sheet is pulled down?
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@ LEARN & APPLY

Go through the worked example below, then try to answer the Free-Response Questions.

Worked Example
Describe the movement of carbon dioxide from the body cells to the air spaces in the lungs.

Thought Process
You need to state how carbon dioxide is produced in body cells, as well as, how carbon dioxide is
transported from the cells to the lungs. Think about the process and reactions involved.

Answer

Points to cover

1.

2.

Carbon dioxide, which is produced in cells during cellular respiration, diffuses out into the tissue
fluid before diffusing into the capillary network.

This carbon dioxide will diffuse into blood in the capillaries due to a concentration gradient of
carbon dioxide between the cells and the blood.

Carbon dioxide difffuses into red blood cells and is converted into hydrogencarbonate ions by
carbonic anhydrase found in red blood cells.

Hydrocarbonate ions then diffuse into blood plasma and are carried to the lungs.

In the lungs, the hydrogencarbonate ions diffuse into red blood cells and are converted into
carbon dioxide by carbonic anhydrase.

Carbon dioxide then diffuses across the blood capillaries into the air spaces in the alveoli of the
lungs, due to the concentration gradient of carbon dioxide between the red blood cells and the air
spaces in the lungs.

Section C:

Answer the following questions.

1.

Describe three ways in which smoking damages the lungs.
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2. The diagram below shows a section of an alveolus and a blood capillary near it. Annotate the
diagram to describe the movement of oxygen when it enters the lungs.
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(gfji\hf()!!i( ON IT!

Circle the question(s) you have answered incorrectly. Then, revisit the relevant section(s) in the

textbook to strengthen your understanding of the key concept(s).

| Questions i
2 e T e e Textbook |
Leaming objectives Multiple- I St [ Free- | section(