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Challenging 

2019 Q.7 (31%) 

DSE M.C. Questions - Photosynthesis 
(sort by difficulty) 

Direction : Questions 6 and 7 refer to Diagram I and Diagram II below. Diagram I 
shows a set-up prepared by a student to study the conditions for 
photosynthesis. Diagram II shows the leaf surface ofa variegated leafX 
before the experiment. 

�la;s honte 

dest;1rched plam 
with v;1riegW kaws 

Dfagramll 

How many indepmdent variables were being studied in the experiment? 
A. l 8. 2 C. 3 D. 4

Average 
2012 Q.23 (68%) 
Which orthe following descriptions about the role oflight in photosynthesis are correct? 

(I) Activation of chlorophyll provid(:)S high energy electrons.
(2) Photolysis of water releases oxygen for use in carbon fixation.
(3) Photolysis of water releases hydrogen for the formation of NAO PH.

A. (1) and (2) only B. (1) and (3) only

2013 Q.8 (42%) 

C. (2) and(3)only D. (I), (2)and(3)

Which of the follov-:ing processes in photosynthesis require energy input from ATP? 
( 1) fixation of carbon dioxide and the formation of 3-C compound 
(2) reduction of 3-C compound leading to the formation of glucose 
(3) regeneration of carbon dioxide acceptor

A.(l)and(2)only B.(l)and(3)only C.(2)and(3)only D.(1),(2)and(3) 
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Average 
Directions: 
Questions 6 to 8 refer to the 
diagram below, which shows 
a set-up used to determine the 
rate of photosynthesis of a 
green plant. During the study, 
the position of the plunger 
remained unchanged. 

2014 Q.6 (70%) 
Based on the results, what was the rate of photosynthesis of this plant? 

A. 0.6 ml oxygen released per hour
8. 0.3 mL oxygen released per hour
C. 0.6 ml carbon dioxide absorbed per hour
D. 0.3 mL carbon dioxide absorbed per hour

2014 Q.7 (74%) 
The rate obtained was lower than the actual rate of photosynthesis of the plant. Which 
of the following is the most probable reason for this? 

A. The plant also carried out respiration during the study.
B. The plant also carried out transpiration during the study.
C. The air temperature might have increased during the study. 
D. The atmospheric pressure might have decreased during the study. 

2014 Q.8 (47%) 
Which of the following set-ups can be used as a control for the above study to find out 
the actual rate of photosynthesis? 

'J@Pi'"" 
pr,,otbo� 

0-.j'. (" 

ci..;wx • : ,,1 
D. 

PhoLosymhc-sis / P.3 

Average 

2015 Q.4 (57%) 
Directions: Questions 4 and 5 refer to the schematic diagram below, which shows 

the structures of a chloroplast: 

p 

Q 

Regeneration of the carbon dioxide acceptor takes place at 
A.P. B.Q C.R. D.S.

Set.u A Scl•11p B 20l5Q.12(60%) 
Directions: 

cbemleal thai--l--��--1--- funnel -----<
Questions 11 and 12 refer to the 
following experiment. A student 
put two similar plants in darkness 
for 24 hours and then placed them 
in the following set-ups to conduct 
an investigation on photosynthesis: 

.ibsorbs �rbon 
dio:dde 

box that 
h!ocks light 

chemic.1! lhat 
absorbs carbon 
dioxide 

lfl:--t-sroppcr ----:',1f;!_ 

After the iodine test, the leaf taken fiom the set-up A was brown while the leaf taken 
from set-up B was blue�black. Which of the following conclusions can be drawn from 
the results? 

A. Light is necessary for photosynthesis.
B. Carbon dioxide is necessary for photosynthesis.
C. Both light and carbon dioxide are necessary for photosynthesis.
D. Photosynthesis occurs in the plant in set-up 8 but not in setwup A.
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2016 Q.10 (67%) 
Directions: Questions 9 and 10 refer to the diagram below, which shows the rate 

of photosynthesis ofa plant under dilforent conditions: 

2:'.FC, 0,04% carbon ·dfoxide 

(S·'C. 0.04%.:aihonilioxidc R 

Light lmen,;i1y 

Which of the following descriptions best accounts for the higher rate of 
photosynthesis of Pas compared to Q? 

A All conditions are optimum in P. 
B. There is a faster diffusion of carbon dioxide into the leaves. 
C. More carbon dioxide can be used as raw matcri::il for photosynthesis. 
D. Carbon dioxide concentration in Pis much higher than that in the

atmosphere. 

2017 Q.6 (73%) 
Which of the: following reactions in photosynthesis tnki.:s place nn the lhylakoid 
membrane? 

A regeneration of carbon dioxide acceptor 
B. reduction of3-C compound 

C. photolysis of water 
D. carbon dioxide fixation

Average 

2019 Q.2 l44%) 
Directions: Questions 1 and 2 refer to the electron micrograph below, which shows 

a chloroplast of a plant ce!!: 

Carbon dioxide with radioactively labelled oxygen was 
provided to the plant cell for photosynthesis. 
Radioactivity can be detected in 

A. Oxygen produced at Q. 
B. O:-...')'gen produced at R.
C. Glucose produced at Q.
D. Glucose produced at R.

2019 Q.4 (49%) 
The graph belov,r shows the changes in the relative concentrations of a 3-C compound 
and a 5-C compound (carbon dioxide acceptor) in the Calvin cycle in green plant cells 
which have been kept in bright light and then in darkness. 

Light 

5-C compound 1 
-----------------) 

i\ ,, 
JOO 200 300 400 500 600 700 

Time(�) 

Which ofthc following is not a reason ·why the concentration of the 5-C compound 
decreased in 1he dark? 

A. The 5-C compound ,vas converted to the 3-C compound.
B. The 5-C compound combined ,vith carbon dioxide to fonn glucose directly.
C. Regeneration of 5-C compound stopped because there was no ATP from 

photochemical reactions. 
D. Regeneration of 5-C compound stopped because there was no NADPH from 

photochemical reactions.
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2019 Q.5 (45%) 
The photographs on the right beJo,..v show leaves taken from different parts of the 

canopy 
of the same tree. (Note: The photographs are of the same magnification. 

LJ'a,·afrom d•e UJ{' of!he ,;anuP)· 

��� 

Which of the following is the most likely explanation for the differences between the 
leaves taken from the two parts of the canopy? 

A. 

B. 

C. 

D. 

The leaves from the top of the canopy are smaller because they do not receive 
sufficient water for grm.vth. 
The leaves from the top of the canopy are smaller because they can reduce water 
loss due to transpiration. 
The leaves from the bottom of the canopy are larger because they can store more 
food from photosynthesis. 
The leaves from the bottom of the canopy are larger because they can collect light 
escaped through the top of the canopy. 

Set-11 A Set-up B 2015 Q. l I (96%) 
Directions: 
Questions 11 and 12 refer to the 
follmving experiment. A student put 
two similar plnnts in darkness for 24 
hours and then placed them in the 
fo110\ving set-ups to conduct an 
investigation on photosynthesis: 

chemical !har, -+--�i---1- funnel:----­
absorbs carbon 
dioxide 

boxiliat 
block..s ligh.t 

chemical th.at 
absorbs carbon 
dioxide 

ffl'---1- Stopper ----,:Jll fl

At the end of the experiment leaves were taken from the plants in set-ups A and B for 
the iodine test. Arrange the following steps in the correct order: 

(I) Put the leaf in boiling water for 5 minutes.
(2) Add iodine solution to the leaf
(3) Put the leaf in hot alcohol solution for 5 minutes.
( 4) Put the leaf in water at room temperature for a few seconds.

A. (!), (2), (3), (4)
C. (2), (3), (4), (I)

2016 Q.9 (79%) 

8. (]), (3), (4), (2)
D. (4), (3), (2), (I)

Directions: Questions 9 and 10 refer to the diagram below, which shows the rate 
of photosynthesis of a plant under different conditions: 

ZS'C, 0.04% carbon dio:,;ide -Q 

�-"--------------�➔ Ligh1 in1cm,i1y 

The f'actor(s) that detennine(s) the difference in the values ofx andy in the diagram 
is/arc 
A. temperature. B. light intensity.
C. carbon dioxide concentration. D. light intensity and temperature.

13.\ 
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2019Q.1 (83%) 
Directions: Questions 1 and 2 refer to the electron micrograph bdO\'\'. which shows 
a chloroplast of a plant cell; 

During photosynthesis, light is captured at 
A.P. B.Q. 

2019 Q.6 (77%) 

C.R. D.S.

Direction : Questions 6 and 7 refer to Diagram I and Diagram ll below. Diagram I 
shows a set-up prepared by a student to study the conditions for 
photosynthesis. Diagram II shows the leaf surface of a variegated leaf X 
before th.: experiment. 

de,wc4.Jpl""t 
wi,hv,.ics•t<O lo.,1,:0 

!Jlogr,mfl 

After leaving the set-up under sunlight for several hours. iodine test was carried out 
on kafX. Which of the following diagrams correctly shows the n!sutls? 

Key· Obrown 
Ill bluef>lack 

A. 

"'"" covered - - - -

Oylhzcor< {__ --'
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