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6 (a) State the balanced chemical equation for photosynthesis.

light

L6 €O x GH20  oopyi

LCea0e 602 .

(2]

A student investigated the effect of different wavelengths of light on the rate of photosynthesis of
the water plant, Cabomba.

The student used the apparatus shown in Fig. 6.1.
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Mark scheme
6CO, + 6H,0 — C,H 0, + 60

6 1276 2 "
one mark for the correct chemical formulae
one mark for balancing the equation correctly

R word equation 2 marks

as wavelength increases, rate (of photosynthesis)
decreases and increases ;

units must be used once in the answer

A volume of gas for rate

high rates in, blue and violet and red/400-475nm and
675nm ;
low(est) rate in, green and yellow/550-600nm ;

either

maximum rate = 0.9cm?, at 675nm/red

or

minimum rate = 0.2cm?, at 550nm/green ; 3 marks

divide the volumes by, five (minutes)/time ; 1 mark
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(b) The student collected the gas produced by the plant for five minutes. The results are shown

in Table 6.1.
Table 6.1 Your
; ; ] Mark Q6 Mark scheme
o | vaswon | v oy (@) 600, + 6H,0 — CH,0, + 60, ;
. 6(a) one mark for the correct chemlcal formulae
violet 400 0.80 one mark for balancing the equation correctly
blue 475 0.80 ' R word equation 2 marks
green 550. : 0.20 : (b) as wavelength increases, rate (of photosynthesis)
decreases and increases ;
el e 600 f 040 units must be used once in the answer
red ' 675 0.90 6(b) A volume of gas for rate
Describe the effect of wavelength of light on the rate of photosynthesis as shown in the student’s high rates in, blue and violet and red/400-475nm and
results in Table 6.1: 675nm ;
low(est) rate in, green and yellow/550-600nm ;
You will gain credit if you use data from the table. wiest) "9 yellow/
p;s, wavelength  {neraaned F\fo-m uee Yo ‘5% 0, 6(c) either
' maximum rate = 0.9cm?, at 675nm/red
or
minimum rate = 0.2cm?, at 550nm/green ; 3 marks
(c) divide the volumes by, five (minutes)/time ; 1 mark
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6(e)
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(d) State why the student:

() keptthe lamp at the same distance during the investigation,
To keep Ught intenging comstant - o iV ic

o connoued yarviable -

(e) State three uses in a plant of the carbohydrate produced in photosynthesis.
; veapiranom .

. converted

N cetts -

(3
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to keep the light intensity the same ;

R temperature | 'fair test’

A ‘control light intensity’/‘light intensity is a control(led)
variable’ 1 mark

Mark scheme

(a)(ii)

to provide carbon dioxide/so carbon dioxide is not a
limiting factor/so the only limiting factor is wavelength ;
1 mark

(e)

for, respiration/energy ;

| protein synthesis/growth/active transport
R produces energy

converted to sucrose ;

used to make, nectar/fruits ;

used to make, cellulose/lignin ;

used in cell walls ;

used to make, starch/oils/fats ;

I ‘makes food’, but A ‘stores food’ for 1 mark
storage ;

used to make, amino acids ;

used to make, chlorophyll ; 3 marks

EXAMINER MARK

SCHEME

COMMENTS




4 Spi"ggt } MIDDLE Low
6 (a) State the balanced chemical equation for photosynthesis.
ight bou Q6  Mark sch
ig Mark ark scheme
C + prorrmrr o A 0 O
h‘—\uoﬁ ........... O chlorophyll :C-O.QH'?Q (a) 6CO, + 6H,0 — C,H,,0, + 60, ;;
6(a) one mark for the correct chemical formulae
(2] one mark for balancing the equation correctly
R word equation 2 marks
(b) as wavelength increases, rate (of photosynthesis)
A student investigated the effect of different wavelengths of light on the rate of photosynthesis of decreases and increases ° P Y
th ter plant, Cabomba. . !
e 6lb units must be used once in the answer
The student used the apparatus shown in Fig. 6.1. Ll A volume of gas for rate
[ high rates in, blue and violet and red/400-475nm and
tap 7 FETTTES syringe 675nm ; .
' low(est) rate in, green and yellow/550-600nm ;
~ Noo 6(c) either
graduated tube - gas maximum rate = 0.9cm?, at 675nm/red
—_] "“‘-H:'_D.Sl’.’ or
El1o minimum rate = 0.2cm?, at 550nm/green ; 3 marks
JL (c) divide the volumes by, five (minutes)/time ; 1 mark
6(d)(i)
—‘ el ] _— 1% sodium
: hydrogencarbonate
solution
[~ funnel 6(d)(ii)
Cabomba
bench lamp
coloured filter
Fig. 6.1 6(e)
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(b) The student collected the gas produced by the plant for five minutes. The results are shown

in Table 6.1.
Table 6.1
: Your
T— : e Mark Q6 Mark scheme
colour of filter | wavelength of volume of gas 5 .
light/nm collected/em® | (a) 6CO, + 6H,0 — CH,,0, + 60, ;;
- 6(a) one mark for the correct chemical formulae
violet 400 0.80 one mark for balancing the equation correctly
blue 475 0.80 R word equation 2 marks
green 550. 0,20 | (b) as wavelength increases, rate (of photosynthesis)
— " - 200 T 0.40 ' decreases and increases ;
R b — s - units must be used once in the answer
red 675 | 090 6(b) A volume of gas for rate
Describé the effect of wavelength of light on the rate of photosynthesis as shown in the student's high rates in, blue and violet and red/400-475nm and
results in Table 6.1. 675nm ;
low(est) rate in, green and yellow/550-600nm ;
You will gain credit if you use data from the table. wiest) n. 9 yellow/
Generaly). gs.. wevelena®h of  Ught increases, 6(c) either
maximum rate = 0.9cm?, at 675nm/red
or
minimum rate = 0.2cm?, at 550nm/green ; 3 marks
(c) divide the volumes by, five (minutes)/time ; 1 mark
6(d)(i)
6(d)(ii)
6(e)

EXAMINER MARK
COMMENTS SCHEME




(d) State'why the student:

(i) kept the lamp at the same distance during‘the-investigation,

Corolled vanede for & Fon fest

.............................................................................................................................. . M
(e) State three uses ‘iii_'-a plant of the.carbohydrate produced.in phdtd‘s'ynth-esis.
. e [l . . : . T
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[Totak: 11]
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Mark scheme

to keep the light intensity the same ;

R temperature | 'fair test’

A ‘control light intensity’/‘light intensity is a control(led)
variable’ 1 mark

(a)(ii)

to provide carbon dioxide/so carbon dioxide is not a
limiting factor/so the only limiting factor is wavelength ;
1 mark

(e)

for, respiration/energy ;

| protein synthesis/growth/active transport
R produces energy

converted to sucrose ;

used to make, nectar/fruits ;

used to make, cellulose/lignin ;

used in cell walls ;

used to make, starch/oils/fats ;

I ‘makes food’, but A ‘stores food’ for 1 mark
storage ;

used to make, amino acids ;

used to make, chlorophyll ; 3 marks
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6 (a) State the balanced chemical equation fi hgt_gsynthgsj_s/

| Yo
?. H}O A C.le l(\ o O H O o I\I(I):r:( Q6 Mark scheme

«4.l@....... chlorophyll (a) 6CO, + 6H,0 — C,H,,0, + 60, ;;
6(a) one mark for the correct chemical formulae
(2] one mark for balancing the equation correctly

R word equation 2 marks

(b) as wavelength increases, rate (of photosynthesis)
decreases and increases ;

units must be used once in the answer

A volume of gas for rate

A student investigated the effect of different wavelengths of light on the rate of photosynthesis of
the water plant, Cabomba.

The student used the apparatus shown in Fig. 6.1. A

high rates in, blue and violet and red/400-475nm and
syringe 675nm;

tap SRkAADZ .
low(est) rate in, green and yellow/550-600nm ;
210.0 6(c) either
graduated tube - gas maximum rate = 0.9¢cm?, at 675nm/red
o5 o :
=l 1.0 minimum rate = 0.2cm?, at 550nm/green ; 3 marks
(c) divide the volumes by, five (minutes)/time ; 1 mark
6(d)(i)
1 f
— | _—1% sodium
hydrogencarbonate
solution
[ funnel 6(d)(ii)
: Cabomba
bench lamp
coloured filter
Fig. 6.1 6(e)
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(b) The student collected the gas produced by the plant for five minutes. The results are shown

in Table 6.1.
Table 6.1 Your
Mark Q6 Mark scheme
colour of filter wavelength of volume of gas B
light/nm collected/cm’® (a) 6CO, + 6H,0 — CH,,0, + 60, ;;
- 6(a) one mark for the correct chemical formulae
violet 400 0.80 one mark for balancing the equation correctly
blue 475 0.80 R word equation 2 marks
green 550 _ . 0.20 (b) as wavelength increases, rate (of photosynthesis)
- decreases and increases ;
yellow 600 040 units must be used once in the answer
red 675 0.90 6(b) A volume of gas for rate
Describe the effect of wavelength of light on the rate of photosynthesis as shown in the student's high rates in, blue and violet and red/400-475nm and
results in Table 6.1. 675nm ;

: low(est) rate in, green and yellow/550-600nm ;
You will gain credit if you use data from the table.

.................... N0 o~k O A= A 2 2V s mec = 3 6lc) either

maximum rate = 0.9cm?, at 675nm/red

Pt on e care. of | grotesoinets or

minimum rate = 0.2cm?, at 550nm/green ; 3 marks
(c) divide the volumes by, five (minutes)/time ; 1 mark
6(d)(i)
&)
_ 6(d)(ii)
(¢) State how the student would calculate the rates of photosynthesis from the results in Table 6.1.
................ Qu....S=too and. Rasring,.. oo o
Jre Rus. X\Ge o rarss.. . Sf 0
6(e)
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(d) State-why the student:

(i) kept the lamp at the same distance during the investigation,

So

(ii) used sodium hydrogencarbonate solution.
.................... Ceocese A0k, Sewfen...oMes.. e
OOk OCCX e Cesolts..ond (s
e oL U Ao s e Ooe D s 1)

(e) State three uses in a plant of the carboh!drate produced in photosynthesis.
1 DR 0. DK OO e
A0 0 L ONGKE K. Q0N Dredue fsed.
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[Total: 11]
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to keep the light intensity the same ;

R temperature | 'fair test’

A ‘control light intensity’/‘light intensity is a control(led)
variable’ 1 mark

Mark scheme

(a)(ii)

to provide carbon dioxide/so carbon dioxide is not a
limiting factor/so the only limiting factor is wavelength ;
1 mark

(e)

for, respiration/energy ;

| protein synthesis/growth/active transport
R produces energy

converted to sucrose ;

used to make, nectar/fruits ;

used to make, cellulose/lignin ;

used in cell walls ;

used to make, starch/oils/fats ;

I ‘makes food’, but A ‘stores food’ for 1 mark
storage ;

used to make, amino acids ;

used to make, chlorophyll ; 3 marks
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