Past HKCEE Questions
Growth Response of Plant
Paper 1

. Some oat seeds were germinated and grown in
the dark. Three days later, 50 straight

The results of experiment I are shown in the table
below:

coleoptiles were chosen and treated as shown in = o] Lengihe (man) aftes two days
1 of auxin
the diagram below: solutlon (ppm) cadicle tips | coleaptile tips
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(i) What is the purpose of
(1) removing the tips of the coleoptiles?
(2) using 10 coleoptiles in each dish?

(i1) In what concentration of auxin did most
growth occur?

(iil) What conclusions can be drawn from the
above results?

(iv) State one difference between the cells of
the coleoptiles in dishes A and C after 48
hours.

(v) Why should region X be used instead of
region Y?

(HKCEE 1983)
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The diagram below shows two experiments to
study the effect of auxins on the growth of oat
seedlings. In experiment 1, the tips of radicles
and coleoptiles measuring 10 mm were
removed and immersed in auxin solutions of
different concentrations are left there for two
days.

In experiment II, two of these decapitated
seedlings, A and B, were then grown inside a

dark box illuminated by a unilateral light source.

An agar block, previously immersed in an auxin
solution of 10" ppm concentration, was placed
on top of seedling A.

(The parts are not drawn to the same scale.)

table.

(11) Which concentration of auxin solution
would exert
(1) the greatest inhibitory effect on the

radicle?
(2) the greatest stimulative effect on the
coleoptile?

(iti) Compare the effect of auxin on the radicle
and that on the coleoptile at each of the
following concentrations:

(1) 107 ppm
(2) 10" ppm

(iv) With reference to experiment 11, state and
explain the direction of bending, if any,
for seedlings A and B after they have been
growing for two days.

(HKCEE 1986)

3. The following experiment was performed in the
dark using oat seedlings. A number of
coleoptile tips were placed horizontally, and
fixed to each tip were two agar blocks, X and Y,
as shown in diagram A. After several hours, the
agar blocks were transferred to a coleoptile and
a root whose tips had been removed as shown
in diagram B. The results were observed after
12 hours.
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(1) Explain the result observed on the decapitated
coleoptile on a hormonal basis. (3 marks)
(i1) Explain why a different response was shown
by the decapitated root. (2 marks)
(iii) In another experiment, a coleoptile tip
together with agar blocks P and Q was placed
on a rotating clinostat, as shown in diagram C
below, for several hours. The agar blocks were
then placed on top of a decapitated coleoptile
as in the previous experiment.
What response would you expect to observe
after 12 hours? Explain your answer.
{4 marks)

Diagram C

ager black P clinostat

agar block @
(HKCEE 1988)

4. An experiment was carried out to investigate
factors affecting root growth. A petri dish was
held' vertically (diagram A), so that its upper
half contained plain agar. A mungo bean
seedling was then placed in the agar as shown.
Observations were made at day 2 and day 5.
The results are shown in diagrams B and C. The
plain agar provided a moist medium for the
growth of the seedling, and the experiment was
carried out in the dark.
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(1) Name the growth response of the
seedling as observed on day 2.

(2) Explain this growth response on a
hormonal basis. (5 marks}

(i)

(1) Explain the growth response of the
seedling as observed on day 5 in terms
of the relative effects of the different
stimuli acting on it.

(2) Explain the significance of this growth
response. (4 marks)

(HKCEE 1989)

5. The diagram below shows a germinating seed
placed horizontally inside a glass box
containing moist soil. The radicle of the seed
was marked with ink lines at 2 mm intervals.
The whole set-up was put in darkness.

glass box

garminating _@np:
seed T I

soil

(1) What 1s the purpose of marking the radicle
of the seed with lines at equal intervals?

(2 marks)
. Time of (i)
Experimental set-u;
i L observation (1) Draw a diagram to show the changes
Al in the appearance of the radicle after a
few days. (2 marks)
(2) Explain the importance of such
Day0 changes to the plant. (3 marks)
3‘3“:“3 (iii) If this experiment were to be carried out
experiment) inside a space shuttle flying in space, what
would be the appearance of the radicle
after a few days?
Give areason for your answer.
(2 marks)
(HK.CEE 1990)
Day2
Day$5
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6. In a growth response experiment, a bean
seedling was inserted into a transparent plastic
vial. The whole set-up (A) was held
horizontally and placed in a well-illuminated
area. It took 4 hours for the seedling to curve
upwards as shown below:

pastic
air vis  cork
seadhing

water
4 hours

later
Setup A

Another similar set-up (B) was placed inside a
lightproof box. It took 2 hours for the seedling
to curve upwards. The seedling, however, is
longer and more slender than that grown in
light,

lignt-praal box

2 hours

Iater

AN

Setup B
(1) Explain the curvature of the seedling
observed in set-up B on a hormonal basis.
(4 marks)
(if) Suggest a reason why it took a longer time
for the seedling in set-up A to curve
upwards. (2 marks)
(iii) What other evidence can be obtained from
the experimental results to support your
answer in (ii)? (1 mark)
(1v) Draw a diagram to show how set-up B
could be modified to demonstrate the
relative effects of gravity and light on the
growth response of the seedling.
(2 marks)
(HKCEE 1992)
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Growth Response of Plant
Paper I1

90-46

Which of the following treatments shown below
results in the oat coleoptile bending towards the
LEFT side?

A ﬂ = lght trom the RIGHT side only

metal fol
B. = Tight from Uy RIGHT side only
c. L metal foll inserted Inta the RIGHT side

coleoptile In DARKNESS

n. T~ suxin paste applied onto the RIGHT side

coleopille in DARKNESS

91.

Directions: Questions 40 and 41 refer to the
diagram below which shows the experimental
set-ups used to study the growth responses of plant
seedlings:

PR ¥ @
=7 [

&

T
Bl

wtup I tap I

redution

91-40
After a few days, the appearance of the plant
seedling in the three set-ups would be

FA T

m @ @ (0} ®)
Set-up I Set-up I Set-up 111
A (1) (2) 4
B. 2 “4) (5)
C. “) (1) 3
D. ®) 3) Q)
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The result of set-up I demonstrates
A. etiolation.

B. geotropism.

C. positive phototropism.

D. negative phototropism.

92-60

The root tip of a young seedling was marked with
Indian ink at equal intervals of 2 mm from the tip
a shown below:

annc 10

Fojzone §

> Yzome 1

After two days, the length of each zone was
measured, and a graph was plotted. Which of the
following graphs best represents the growth
pattern of the root tip?
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93-30
Four coleoptiles, treated a shown below, are
placed in the dark
LT rICAT
moetal folt ::; “’:‘
w
\ 7 ~
W ® @ “@

Which coleoptiles will bend towards the right
hand side?
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134

r——



A.(1)and (3)
B. (1) and (4)
C.(2)and (3)
D. (2) and (4)

Directions: Questions 31 and 32 refer to the
diagram below which shows an experimentat
set-up-up to study the effect of light on the growth
of oat coleoptiles:

metal foit el foil t— black bes
e =
et

small bole

eoleoptile (1) coleoptile (@) scleeptile B)  cotecptite (4)

94-31

Which coleoptiles will band towards the light
source?

A. Coleoptiles (1) and (2) only

B. Coleoptiles (3) and (4) only

C. Coleoptiles (1), (2) and (4) only

D. Coleoptiles (2), (3) and (4) only

94-32

If the hole of the black box is covered up, which

of the following is correct with regard to the

growth of the coleoptiles?

A. Coleoptile (1) will grow faster.

B. Coleoptile (4) will stop growing.

C. Coleoptiles (2) and (3) will show bending.

D. Coleoptiles (1) and (4) will grow vertically
upward.

o5t

Directions: Questions 40 and 41 refer to the graph
below which shows the effect of auxin
concentration on the growth of roots and shoots:

Percentage
stimulation 100{,-+
of growh

Perceniage
inhibition 50
of growth

I BREis: £ A i o
104 107 19 107 100 100 1 10 10 100
Concentration of suxins (rpe)

95-40
What is the effect of auxins at a concentration of
10 ppm on the growth of roots and shoots?

Growth of roots Growth of shoots

95-41

Predict the growth of the shoot when two pieces of
agar with different concentrations of auxins are
placed on its lip as shown below:

oatal foil
sgar with g with
160 ppm suxing 10 ppm wixing
LEFT shoot with  RIGHT

tip romaved

. It will grow towards the left.
1t will grow towards the right.
It will grow straight upwards.

. It will not grow at atl.

UOowR

97-36

In a set-up, the tip of a coleoptile was removed
and the coleoptile was treated as shown in the
diagram below:

agar block mica sheet
with auxins

decapitated

coleoptile

Which of the following set-ups will give a similar
result as the one above?

intact
cokeoptile

[
[
light ::
98,
Directions:

Questions 38 and 39 refer to the diagram below
which shows two clinostats set up by a student.
Both clinostats were rotating throughout the
investigation.

Sahugesaftor —]

fimuile.

par

moist cotton weot —t—3

vousing clinostst —}

A. stimulated stimulated Eed e
B. stimulated inhibited
(& inhibited stimulated
D. mhibited inhibited
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98-38

‘moist and dark | | cream with
What would be the change in the plumule after a chamber N 10" ppm auxing
period of growth?

oot tip removed

Set-up I Set-up 2
no bending no bending After two days, the root was found to bend

bend to one side
no bending
bend to one side

no bending
bend to the right
bend to the right

upwards. Which of the following is responsible
for this change?

A Cells in the region of elongation grew faster.
B. The root showed negative geotropic

98-39 response.

In order to study the phototropic response of the C. The effects of hydrotropism and

plumule, which of the following set-ups should be phototropism were cancelled.

used for comparison with sef-up 1? D. The upper side of the root received a higher
auxin concentration than the lower side.

vowy

A B.
05-39
. Which of the following oat coleoptiles will bend
& toward the left hand side during growth?
mal —t—
cotnon wool . s | light-proof box
elinoetat climonat
agarblock | unilatersl e
- - with auxins | " lght |~ plate
miea
l plate
. decapitated .
- i ; iniact
= coleoptite | captile
gt source
- e & 2 6]
(1) only
(2) only

(1) and (3) only
(2) and (3) only

Sowpr

03.

Directions: Questions 50 and 51 refer to the graph
below, which shows the effect of auxin
concentration on the growth of roots and shoots 05-58

& The diagram below shows an experiment used to
Percentige study the growth of oat coleoptile:
of growth L — L — L — tin
light ——im light emeie- fight —am foil
— — —
Percentage HH B intact tin
‘;;";:"V"m“ o ; T coleoptile foil
100 FHEE St =N
104 107 10+ 107 107 10" 0 1 100
Concentration of suxins (ppm)
What is the hypothesis being tested in this
03-50 experiment?
Which auxin concentration will stimulate growth A, The coleoptile is positively phototropic.
of both the roots and shoots? B.  The tip of the coleoptile is sensitive to light.
A.10%10 107 ppm C.  Auxins are produced by the tip of the
B. 10" to 107 ppm coleoptile.
C. 10 to " ppm D, Growth oceurs mainly in the region of
D. 10% to 10* ppm elongation.
03-51 06-46

A bean seedling, with its root tip removed,
was pinned in a moist and dark chamber. A
paste of cream containing 10" ppm auxins

If a mung bean seed is germinated and grown
on an agar plate with high concentration of
auxins, which of the following may be observed?

was smeared on one side of the root as shown A.  The shoot and root grow at the same rate.
in the diagram below: B.  Both the growth of shoot and root are
promoted.
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C.  The growth of shoot is promoted while that
of root 1s inthibited.

D.  The growth of shoot is inhibited while that
of root is promoted.

06-47

The following diagram shows an experiment to
investigate the growth response of decapitated
coleoptiles:

agar with auxins
coleoptile

m @ ®
Which of the following correctly states the
growth direction of the three decapitated

£ gt

light-proof
bax

coleoptiles?
(1 2) 3)
A left right right
B.  right lefl left
(o8 left right left
D. right left right
07

Directions: Questions 59 and 60 refer to the
diagram below, which shows a set-up designed by
a student for investigating the growth response of
coleoptiles:

adurniaium folf covering part
of the colsoptile

% % «— unilawrad light
X h

07-59
After a few days, the aluminium foil was removed.
Which of the following diagrams shows the most
probable results of the investigation?

B.

R
(Lo

07-60
‘Which of the following set-ups would probably
serve a similar aim as the student’s investigation?

~ 5
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Growth Response of Plant
Suggested Answers

(1)  getrid of cells producing
auxin
so that the conc. of auxin
solution in the dish would not
be affected.

(2) to obtain a more reliable /
accurate result

10 ppm (NOT D)

(iii)  growth increases as conc. of auxin

increases / auxin stimulates growth
up to a maximum effect at 10 ppm
/ optimum concentration

any further increase concentration
higher than 10 ppm would diminish
arowth

(iv)

Cells in A (0 ppm) C (1.0 ppm)

Elongation Shorter Longer

)

Past HKCEE Questions

X elongates more / is the region of
elongation / is region of most
active growth

giving a more obvious results

(or vice versa)

using correct axes as shown
plotting 8 correct points for t
curve

plotting 8 correct pints for the
other curve

joining points together on each
curve

labelling one or both curves

Leagihs of caiespia 1na reamis

105 67 gev o7 197 ' 1 R il e

Coacratntinn of 1 wiutise (ppa)
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(iii)

(iv)

O]

(i)

(iif)

(O]

(1) 1710"10%*/ 10 /ppm |
(any concentration within this
range)
(2) 1ppm
(1) resulting in equal elongation in
coleoptile and radicle (as auxin
concentration increases beyond
10" ppm, coleoptile elongates
more while radicle elongates
less) 1
(2) resulting in different elongations
in coleoptile and radicle / less
inhibitory on coleoptile /
coleoptile elongates more

(inhibitory effect on both) 1
A - bends towards the light source 1
auxin on agar block diffused
down the coleoptile 1

auxin was redistributed or inhibited
by light / more auxin on the shaded

side ]
resulting in greater elongation on the

shaded side 1
B - no bending 1
no auxin supply 1

in the coleoptile tip of diagram A,
auxins moved downwards as a result

of gravity 1
more auxins diffused into Y than into
X 1

more growth occurred on the side of

the decapitated coleoptile below Y

[OR vice versa] 1
greater concentration of auxins in

the root may retard growth hence, less |
growth occurred under Y

[OR vice versa]

the decapitated coleoptile would grow 1
vertically / with no bending 1
[accept diagrams conveying the same
meaning]

the effect of gravity on auxin

distribution was cancelled out by

the rotation of the clmostat 1
resulting in equal distribution of

auxins in P and Q 1

(1) * geotropism / geotropic
response 1
(2) the force of gravity 1
results in a higher concentration
of auxin / hormone on the lower
side of the root 1

P8/9
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since a high concentration of auxin (iii} The shorter seedling in A
/ hormone retards growth of the (iv) apply a unilateral light source from
root 1 the bottom as shown below:
upper part of the root grows faster /
lower side of the root grows slower 1
(i) (1) the root bends upwards /
towards the source of water
instead of downwards 1
(2) root grows towards sources
of water to ensure enough stand
supply of water for growth 1
(1)  to compare growth at different light
regions of the radicle i
eg to find out which region of the M.2. Ho llght, mo mack
radicle grows faster 1
() (1
3
2
t
growth in length mainly takes
place in the region of
elongation (starting from
region 2 or region 3) 1
radicle bends downwards 1
(2) enable the roots to grow
deeper into the soil for better Paper I1
anchorage 1
to ensure the root to absorb 90-46 D
enough water (dissolved 91-40 C
mineral salts) / to reach a new 91-41 A
source of water (dissolved 92-60 A
mineral salts) 1 93-30 C
(iii)  the radicle grows in length but 94-3] B
does not bend 1 9432 D
(N.B. diagram acceptable) 95-40 A
because no gravity acting on it 1 9541 A
(i)  Due to the effect of gravity 1 zggg E
there is a higher concentration of 0830 B
auxin accumulated on the lower 03-50 B
side of the horizontally placed
seedling 1 03'51 D
auxin has a growth stimulatory 05-39 S
effect 1 05-58 B
therefore the lower side grows 06-46 C
faster than the upper side 1 06-47 Deleted
and the seedling curves upwards 1 07-59 C
(ii}  Auxin moves away from light / 07-60 A
light destroys or inactivates auxins 1
resulting in an overall lower auxin
concentration in seedling A 1
therefore it grows more slowly
because of the less stimulatory
effect
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