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Read through all the questions on this paper carefully before starting work.

Maize (corn) is an important food crop that produces grain. Fig. 1.1 shows a maize grain that has
germinated to form a seedling.
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Fig. 1.1

You are going to investigate the effect of light on the germination and early growth of maize. You
will measure and observe maize grown in the light and maize grown in the dark.

Three maize grains were planted in each of the two pots labelled L and D.
One pot (L) was placed in the light and the other pot (D) placed in the dark.
The seedlings were kept at a constant temperature.

Step1 Observe the appearance of the seedlings carefully.

(a) Complete Table 1.1 by recording two visible differences in the seedlings grown in the light
and the seedlings grown in the dark.

Table 1.1
feature seedlings grown in the light seedlings grown in the dark
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1(a)

1(b)(i)

1(b)(ii)

MIDDLE

Low

Your
Mark Q1 Mark scheme
(a) any 2 of :
comparisons must match
feature seedlings grown | seedlings grown
in light in dark
height short(er) tall(er)
colour green yellow/light
green
coleoptiles green/pink/ white/pale pink/
brown/short brown/long
leaves two or three one or two leaves
leaves/wider
coleoptile/shoot/ | widel(er) narrow(er)
stem
coleoptile/shoot/ | almost vertical/ bent/AW
stem upright
2 marks
(b)(i) 1 one table drawn with (ruled) lines;
2 column/row headings with units in the header only;
3 trials identified/numbered;
4 twelve measurements recorded in the appropriate light
and dark conditions;
R if measurements recorded are inconsistent with the unit
heading
5 all coleoptile lengths should be shorter than the total
length;
6 majority of measurements are consistent with
Supervisor’s range;
(b)(ii) any 2 of:
1 the seeds germinate in both light and dark;
2 light is needed for the leaves become green (as
chlorophyll is made/ora;
3 idea that seedlings grow longer (and thinner)
without light (because there is no light)/ora; 2 marks
EXAMINER MARK
COMMENTS SCHEME




You are going to measure the length of the coleoptiles and the total length of the seedlings visible
above the soil. You will measure all the seedlings grown in the light and all the seedlings grown in
the dark. '

(b) (i) Prepare a table to record your results.
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Step2 Use a ruler to measure the length of the coleoptile and the total length of the seedling
visible above the soil for each seedling.

Record the results for the seedlings grown in pot L and in pot D in your table.
(i) Look at Table 1.1 and the results of your measurements.

State two conclusions that can be made about the effect of light on the germination and
early growth of maize.
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1(a)

1(b)(i)

1(b)(ii)

Mark scheme
any 2 of :

MIDDLE Low

comparisons must match

feature seedlings grown | seedlings grown
in light in dark

height short(er) tall(er)

colour green yellow/light

green

coleoptiles green/pink/ white/pale pink/
brown/short brown/long

leaves two or three one or two leaves
leaves/wider

coleoptile/shoot/ | widel(er) narrow(er)

stem

coleoptile/shoot/ | almost vertical/ bent/AW

stem upright

2 marks

(b) (i)

1 one table drawn with (ruled) lines;
2 column/row headings with units in the header only;
3 trials identified/numbered;
4 twelve measurements recorded in the appropriate light

and dark conditions;

R if measurements recorded are inconsistent with the unit

heading

5 all coleoptile lengths should be shorter than the total

length;

6 majority of measurements are consistent with

Supervisor’s range;

(b)(ii)

any 2 of:

1 the seeds germinate in both light and dark;

2 light is needed for the leaves become green (as
chlorophyll is made/ora;
3 idea that seedlings grow longer (and thinner)

without light (because there is no light)/ora; 2 marks
EXAMINER MARK
COMMENTS SCHEME




Use gloves and eye protection while carrying out steps 3 to 14 of the practical work for
question 1.

Step 3

Step 4

Step 5

Step 6

Step 7

Use a marker pen to draw a line down the centre of a white tile.
Label one side L and the other side D.

Use a spatula to carefully dig out from each pot, two of the seedlings grown in the light
and two of the seedlings grown in the dark.

Use a scalpel or razor blade to cut the remains of the food store from each of the
seedlings.

Use the water in the beaker labelled water for washing to wash each of these food
stores and remove the outer covering. Put the outer covering in the beaker labelled
waste.

Place the food stores from the seedlings grown in the light on the side of the tile labelled L
and the food stores from seedlings grown in the dark on the side of the tile labelled D.

Step 8 Wash the spatula in the beaker labelled water for washing and dry it with a paper towel.
Use the spatula to crush together the two food stores from the seedlings grown in the

light on the part of the tile labelled L.

Separate the crushed food store into two equal parts spaced at least 2cm apart, as
shown in Fig. 1.2.

Repeat step 8 using the two food stores from the seedlings grown in the dark on the part
of the tile labelled D.

Step 9
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Fig. 1.2
Step 10 Label two test-tubes, one with the letter L and the other with the letter D.
Step 11 Scrape one of the food stores from the seedlings grown in the light into the test-tube
labelled L. Add 2cm® of water from the beaker labelled water, taking care to wash the
crushed food store to the bottom of the test-tube.

Step 12 Repeat step 11 using one of the food stores from the seedlings grown in the dark and the
test-tube labelled D.

Step 13 Carry out a Benedict's test on the contents of test-tube L and test-tube D.

Raise your hand when you are ready for hot water to be placed in the beaker labelled
water-bath.

Leave the test-tubes for 5 minutes.
During this time carry out step 14 and answer question (c)(i).

Step 14 Add 1 drop of iodine solution to the remaining two food stores on the white tile. Record
your results in Table 1.2.
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Mark

1(c)(i)

1(c)(ii)

1(c)(iii)

1(d)(i)

1(d)(ii)

Q1
(c)(i)

Mark scheme

MIDDLE Low

add biuret reagent to the crushed seed/crushed seed and

water (and observe the colour change);

(c)ii)

R if heated 1 mark
results
test reagent seedlings grown | seedlings grown
in light in dark
biuret purple purple
Benedict's blue blue;
iodine blue-black blue-black;
2 marks

(c)(iii)

(maize stores) starch and protein (reducing sugar); 1 mark

(d)(i)

any 6 of:

1 ref. to using same species/type/age of maize;

2 ref. to finding starting (dry) mass;

3 ref. to method of drying;

4 ref. to planting maize (grains) in soil/AW,

5 ref. to planting two sets of at least 100 maize/seeds;
6 ref. to keeping (both sets) in a warm room at/given
°C/constant temperature;

7 one other valid detail of the method:;

8 ref. to one set place in (constant) light/ref. to one set
placed in (constant) dark;

9 ref to removing (10) seedlings (from each set) every two
days for drying and weighing;

10 repeat and calculate the mean/average; 6 marks
(d)(ii) water content in, seeds/seedlings, is variable;
for comparisons to be valid; 1 mark
EXAMINER MARK
COMMENTS SCHEME




() (i) Describe how to carry out a biuret test on a crushed food store.

Conod,cip M. o
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(ii) The results of a bluret test are recorded in Table 1.2.
Complete step 13 by recording the results of your Benedict's tests in Table 1.2.

Table 1.2
test seedlings grown in light seedlings grown in dark
biuret purple purple
Benedict’s Ll Ko
odine Al i Yo Lhoek

[2

(iii) State the conclusion for the results shown in Table 1.2.
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1(c)(i)

1(c)(ii)

1(c)(iii)

1(d)(i)

1(d)(ii)

)

Q1
(c)(i)

Mark scheme

water (and observe the colour change);

m MIDDLE Low

add biuret reagent to the crushed seed/crushed seed and

(c)ii)

R if heated 1 mark
results
test reagent seedlings grown | seedlings grown
in light in dark
biuret purple purple
Benedict's blue blue;
iodine blue-black blue-black;
2 marks

(c)(iii)

(maize stores) starch and protein (reducing sugar); 1 mark

(d)(i)

any 6 of:

1 ref. to using same species/type/age of maize;

2 ref. to finding starting (dry) mass;

3 ref. to method of drying;

4 ref. to planting maize (grains) in soil/AW,

5 ref. to planting two sets of at least 100 maize/seeds;
6 ref. to keeping (both sets) in a warm room at/given
°C/constant temperature;

7 one other valid detail of the method:;

8 ref. to one set place in (constant) light/ref. to one set
placed in (constant) dark;

9 ref to removing (10) seedlings (from each set) every two
days for drying and weighing;

10 repeat and calculate the mean/average; 6 marks

(a)(ii)

water content in, seeds/seedlings, is variable;

for comparisons to be valid; 1 mark
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(d) A group of students investigated the changes in dry mass during germination and growth of
maize grown in the light and maize grown in the dark.

The dry mass is the total mass left after all the water has been evaporated.
Table 1.3 shows the results of the investigation for the maize seedlings grown in the light.

Table 1.3

time / days

0 2 4 6 8 |10 |12 |14 | 16 | 18 | 20

dry mass
of 10 maize 22 |20 | 17 | 12 | 10 8 11 13 | 14 | 15 | 17
seedlings/g

(i) Describe a method the students could have used to carry out this investigation.

Use the information on page 2 to help you.

= M ngméj

.[6]

(i) Suggest why the students measured the dry mass instead of the mass including water in
their investigation.

[Total: 21]
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1(c)(i)

1(c)(ii)

1(c)(iii)

d)(i)

1(d)(ii)

Q1
(c)(i)

Mark scheme

add biuret reagent to the crushed seed/crushed seed and
water (and observe the colour change);

MIDDLE Low

(c)ii)

R if heated 1 mark
results
test reagent seedlings grown | seedlings grown
in light in dark
biuret purple purple
Benedict's blue blue;
iodine blue-black blue-black;
2 marks

(c)(iii)

(maize stores) starch and protein (reducing sugar);

1 mark

(d)(i)

any 6 of:

1 ref. to using same species/type/age of maize;

2 ref. to finding starting (dry) mass;
3 ref. to method of drying;

4 ref. to planting maize (grains) in soil/AW,
5 ref. to planting two sets of at least 100 maize/seeds;
6 ref. to keeping (both sets) in a warm room at/given

°C/constant temperature;

7 one other valid detail of the method:;
8 ref. to one set place in (constant) light/ref. to one set

placed in (constant) dark;

9 ref to removing (10) seedlings (from each set) every two

days for drying and weighing;

10 repeat and calculate the mean/average;

6 marks

(a)(ii)

water content in, seeds/seedlings, is variable;

for comparisons to be valid;

1 mark

EXAMINER

COMMENTS
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Read through all the questions on this paper carefully before starting work.

1 Maize (corn) is an important food crop that produces grain. Fig. 1.1 shows a maize grain that has
germinated to form a seedling.

Your
Mark Q1 Mark scheme
(a) any 2 of :
“ 1(a) comparisons must match
feature seedlings grown | seedlings grown
total length of first true leaf, used in light in dark
the seedling for photosynthesis height short(er) tall(er)
visible above -
the soil colour green yellow/light
; green
coleoptile, used to - - - -
protect the plumule coleoptiles green/pink/ white/pale pink/
_____________________ belowthesail _________soillevel brown/short brown/long
food store, used leaves two or three one or two leaves
during germination for leaves/wider
energy and growth . . - -
radicle, used to obtain 1(b)(i) coleoptile/shoot/ | wide(er) narrow(er)
water and mineral ions stem
from the soil
coleoptile/shoot/ | almost vertical/ bent/AW
stem upright
Fig. 1.1 2 marks
You are going to investigate the effect of light on the germination and early growth of maize. You (b)(i) 1 one table drawn with (ruled) lines;
will measure and observe maize grown in the light and maize grown in the dark. 2 column/row headings with units in the header only;
Three maize grains were planted in each of the two pots labelled L and D. i trlal? identified/numbered; ded in th . liah
One pot (L) was placed in the light and the other pot (D) placed in the dark. twelve measurements recorded in the appropriate light
The seedlings were kept at a constant temperature. and dark conditions;
R if measurements recorded are inconsistent with the unit
Step1 Observe the appearance of the seedlings carefully. headi
1(b)(ii) eacing
(a) Complete Table 1.1 by recording two visible differences in the seedlings grown in the light 5 all coleoptile lengths should be shorter than the total
and the seedlings grown in the dark. length;
6 majority of measurements are consistent with
Table 1.1 Supervisor's range;
feature seedlings grown in the light seedlings grown in the dark '_ (b)ii) any 2 of. . . .
: 1 the seeds germinate in both light and dark;
' 3| 2 light is needed for the leaves become green (as
: ws| heoyes art en quu ore Mﬂ*’ :
Colsur DF locves e ¥ Y | chlorophyll is made/ora;
1 3 idea that seedlings grow longer (and thinner)
th pwoh o l:)QJ—eLU 1 Rods (lrLe. above without light (because there is no light)/ora; 2 marks
. seil-
soll b
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You are going to measure the length of the coleoptiles and the total length of the seedlings visible
above the soil. You will measure all the seedlings grown in the light and all the seedlings grown in
the dark.

(b) (i) Prepare a table to record your results. I

| . :
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A L ™ |
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bR  LOwn 2300 |
53 40w 340 s |
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Step2 Use a ruler to measure the length of the coleoptile and the total length of the seedling
visible above the soil for each seedling.

Record the results for the seedlings grown in pot L and in pot D in your table.
(i) Look at Table 1.1 and the results of your measurements.

State two conclusions that can be made about the effect of light on the germination and
early growth of maize.
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Q1 Mark scheme
(a) any 2 of :
comparisons must match
feature seedlings grown | seedlings grown
in light in dark
height short(er) tall(er)
colour green yellow/light
green
coleoptiles green/pink/ white/pale pink/
brown/short brown/long
leaves two or three one or two leaves
leaves/wider
coleoptile/shoot/ | widel(er) narrow(er)
stem
coleoptile/shoot/ | almost vertical/ bent/AW
stem upright
2 marks
(b)(i) 1 one table drawn with (ruled) lines;
2 column/row headings with units in the header only;
3 trials identified/numbered;
4 twelve measurements recorded in the appropriate light
and dark conditions;
R if measurements recorded are inconsistent with the unit
heading
5 all coleoptile lengths should be shorter than the total
length;
6 majority of measurements are consistent with
Supervisor’s range;
(b)(ii) any 2 of:

1 the seeds germinate in both light and dark;

2 light is needed for the leaves become green (as
chlorophyll is made/ora;
3 idea that seedlings grow longer (and thinner)

without light (because there is no light)/ora; 2 marks
EXAMINER MARK
COMMENTS SCHEME




Use gloves and eye protection while carrying out steps 3 to 14 of the practical work for
question 1.

Step3 Use a marker pen to draw a line down the centre of a white tile.
Label one side L and the other side D.

Step4 Use a spatula to carefully dig out from each pot, two of the seedlings grown in the light
and two of the seedlings grown in the dark.

Step5 Use a scalpel or razor blade to cut the remains of the food store from each of the
seedlings.

Step6 Use the water in the beaker labelled water for washing to wash each of these food
stores and remove the outer covering. Put the outer covering in the beaker labelled
waste.

Step 7 Place the food stores from the seedlings grown in the light on the side of the tile labelled L
and the food stores from seedlings grown in the dark on the side of the tile labelled D.

Step8 Wash the spatula in the beaker labelled water for washing and dry it with a paper towel.
Use the spatula to crush together the two food stores from the seedlings grown in the
light on the part of the tile labelled L.

Separate the crushed food store into two equal parts spaced at least 2cm apart, as
shown in Fig. 1.2.

Step 9 Repeat step 8 using the two food stores from the seedlings grown in the dark on the part

of the tile labelled D.
L v D
2 A%
e 3
Fig. 1.2

Step 10 Label two test-tubes, one with the letter L and the other with the letter D.

Step 11 Scrape one of the food stores from the seedlings grown in the light into the test-tube
labelled L. Add 2cm? of water from the beaker labelled water, taking care to wash the
crushed food store to the bottom of the test-tube.

Step 12 Repeat step 11 using one of the food stores from the seedlings grown in the dark and the
test-tube labelled D.

Step 13 Carry out a Benedict's test on the contents of test-tube L and test-tube D.

Raise your hand when you are ready for hot water to be placed in the beaker labelled
water-bath.

Leave the test-tubes for 5 minutes.
During this time carry out step 14 and answer question (€)(i).

Step 14 Add 1 drop of iodine solution to the remaining two food stores on the white tile. Record
your results in Table 1.2.
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Mark

1(c)(i)

1(c)(ii)

1(c)(iii)

1(d)(i)

1(d)(ii)

Q1
(c)(i)

Mark scheme

MIDDLE Low

add biuret reagent to the crushed seed/crushed seed and

water (and observe the colour change);

(c)ii)

R if heated 1 mark
results
test reagent seedlings grown | seedlings grown
in light in dark
biuret purple purple
Benedict's blue blue;
iodine blue-black blue-black;
2 marks

(c)(iii)

(maize stores) starch and protein (reducing sugar); 1 mark

(d)(i)

any 6 of:

1 ref. to using same species/type/age of maize;

2 ref. to finding starting (dry) mass;

3 ref. to method of drying;

4 ref. to planting maize (grains) in soil/AW,

5 ref. to planting two sets of at least 100 maize/seeds;
6 ref. to keeping (both sets) in a warm room at/given
°C/constant temperature;

7 one other valid detail of the method:;

8 ref. to one set place in (constant) light/ref. to one set
placed in (constant) dark;

9 ref to removing (10) seedlings (from each set) every two
days for drying and weighing;

10 repeat and calculate the mean/average; 6 marks

(a)(ii)

water content in, seeds/seedlings, is variable;

for comparisons to be valid; 1 mark

EXAMINER MARK

SCHEME
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(c) (i) Describe how to carry out a biuret test on a crushed food store.

Crudh... the. cankeats...add.. buceeat.. 0wt Ladann

by diesads.. aod.. capper. (1) .,J_,L..t..t,!..t?!,’jf.......,QC.{f.@.!:.t:,t.-,tf.....L,t,,.,l..ﬁ.l,.f;...[1] Your
g NOGatuce - boliie Mark Q1 Mark scheme
(ii) Ehe ralsults ofa bilére test are recorded in Table 1.2. _ (e)i) add biuret reagent to the crushed seed/crushed seed and
omplete step 13 by recording the results of your Benedict's tests in Table 1.2. 1(c)(i) water (and observe the colour change);
Table 1.2 R if heated 1 mark
T (c)(ii)
test seedlings grown in light | seedlings grown in dark results
test reagent seedlings grown | seedlings grown
biuret purple purple in light in dark
S - 1(c)(ii) iur rpl rpl
Benedict's orc ;-\0( ¢ ora m(;j_.( e ?t purpe purple
— - i Benedict's blue blue;
p— blue [ black | bt /black iodine blue-black blue-black;
2] 2 marks

(iii) State the conclusion for the results shown in Table 1.2. ol eize Sloles) SToreh NG RIOIEI [ECLEng Suoan: L mark
1(c)(iii) (A any 6 of:

path  feediing : : . .
ot fealng e antan) <Yuch and sedvolg 1 ref. to using same species/type/age of maize;

A AN 00 RIS e 2 ref.to finding starting (dry) mass

3 ref. to method of drying;
4 ref. to planting maize (grains) in soil/AW,
5 ref. to planting two sets of at least 100 maize/seeds;
1(d)(i) 6 ref. to keeping (both sets) in a warm room at/given
°C/constant temperature;
7 one other valid detail of the method:;
8 ref. to one set place in (constant) light/ref. to one set
placed in (constant) dark;
9 ref to removing (10) seedlings (from each set) every two
days for drying and weighing;

10 repeat and calculate the mean/average; 6 marks
(d)(ii) water content in, seeds/seedlings, is variable;
for comparisons to be valid; 1 mark

1(d)(ii)

EXAMINER MARK
COMMENTS SCHEME
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(d) A group of students investigated the changes in dry mass during germination and growth of
maize grown in the light and maize grown in the dark.
The dry mass is the total mass left after all the water has been evaporated. Your
Table 1.3 shows the results of the investigation for the maize seedlings grown in the light. Mark 01 Mark scheme
(c)(i) add biuret reagent to the crushed seed/crushed seed and
Table 1.3 1(c)(i) water (and observe the colour change);
T e R if heated 1 mark
) ' - (c)ii)
0|2 |4 6|8 |10|12 |14 16|18 |20 results
r ' test reagent seedlings grown | seedlings grown
ry mass T .
of{Omaize | 22 |20 | 17 |12 /10| 8 | 11 | 13 | 14 | 15 | 17 N in light in dark
|_seedlings/g 1(e)(ii) biuret purple purple
Benedict's blue blue;
(i) Describe a method the students could have used to carry out this investigation. ——
iodine blue-black blue-black;
Use the information on page 2 to help you. 2 marks
..\,{_(J.{Jt,..,.(D,LLL(ZI.,....bLjif.....ﬁ&.eg.tt.in,g..,.a(,tp.{.'u.x.ln:l.a;i;&;hj..,,...{ﬁ..'.......,,..,,,,.... - ()i} | (maize stores) starch and protein (reducing sugar); 1 mark
R (df() | any6of
; A RO Y 9 eemuatien.. a0 .... _ _ _
and...calcelale. . b mass.. Lot ... o) | Tef. 1o using same species/type/age of maize;
foereapier... .. Calowloule. M@ S QELE....QeulLNBIL.0L)......... 2 ref. to finding starting (dry) mass;
. : 3 ref. to method of drying;
and... 4he... 360 gmuth. Qf... MAITE. . Jow....coMLEL GMR...... 4 ref. to planting maize (grains) in soil/AW:
ONg...RL28. RGOL...40.. ght . and. . anather 0L A ] 5 ref. to planting two sets of at least 100 maize/seeds;
B | 1(d)(i) 6 ref. to keeping (both sets) in a warm room at/given
et and. . maks. .. coMPRMLON. Lnery Ay and............ °C/constant temperature;
0,409, bkl a5 fe. one. gbaul. s 7 one other valid detail of the method:
DOk, k.down. 0. 0. Fak\e af Ite  On Q 8 ref. 10 one set place in (constant) light/ ref. to one set
cligjﬂtlﬂd(klmf}ﬁﬂwlih”@du,b{‘&f‘“fx'“ placed in (constant) dark;
9 ref to removing (10) seedlings (from each set) every two
. -, TR ] = -] =
and..for. e _guwh o morze ok e end0k...... iy for drving aad worghing:
ENFLG»Jcc}r*npuhitvmm?f’f%ﬂl@m&-n"sh!“\d 10 repeat and calculate the mean/average; 6 marks
Mg 0{;5_ 0. dalt ght  companng. size of. seedS, ) (d)(ii) | water content in, seeds/seedlings, is variable;
‘b coloer €k and PO 1o moron in @ o EX<Tale i for comparisons to be valid; 1 mark
(i) Suggest why the students measured the dry mass instead of the massi clué?ng Wgﬁdr%
their investigation. 1(d)(ii)
So.as o kraw oty e roass o seedings withoo)
Lowaler ond be ade ty nvobe | companson, only.. ...
OGS & occored N 40 seect  and ng)  inclodng waber
[Total: 21]
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Read through all the questions on this paper carefully before starting work.

1 Maize (corn) is an important food crop that produces grain. Fig. 1.1 shows a maize grain that has

germinated to form a seedling. Your
Mark Q1 Mark scheme
(a) any 2 of :
1(a) comparisons must match
feature seedlings grown | seedlings grown
in light in dark
total length of first true leaf, used : 2
the seedling for photosynthesis height short(er) tall(er)
visible above .
the soil colour green yellow/light
ot s green
coleoptile, used to - - - -
pmtegt the plumule coleoptiles green/pink/ white/pale pink/
_____________________ belowthesoil _________ soillevel brown/short brown/long
food store, used leaves two or three one or two leaves
during germination for leaves/wider
energy and growth ; ; - -
yareg radicle, used to obtain 1(b)(i) coleoptile/shoot/ | wide(er) narrow(er)
water and mineral ions stem
from the soil - -
coleoptile/shoot/ | almost vertical/ bent/AW
stem upright
Fig. 1.1 2 marks
You are going to investigate the effect of light on the germination and early growth of maize. You (b)(i) 1 one table drawn with (ruled) lines;
will measure and observe maize grown in the light and maize grown in the dark. 2 column/row headings with units in the header on|y;
Three maize grains were planted in each of the two pots labelled L and D. i trlal? identified/numbered; ded in th . liah
One pot (L) was placed in the light and the other pot (D) placed in the dark. twelve meas_L_Jrements recorded In the appropriate light
The seedlings were kept at a constant temperature. and dark conditions;
R if measurements recorded are inconsistent with the unit
Step1 Observe the appearance of the seedlings carefully. heading
1(b)(ii) -
(a) Complete Table 1.1 by recording two visible differences in the seedlings grown in the light 5 all coleoptile lengths should be shorter than the total
and the seedlings grown in the dark. length;
6 majority of measurements are consistent with
Table 1.1 Supervisor's range;
feature seedlings grown in the light seedlings grown in the dark (b)(ii) | any 2 of. _ . .
1 the seeds germinate in both light and dark;
- S ' 3 2 light is needed for the leaves become green (as
y (el _
LQGIUQS F{K«S{f‘ (8'/39”] Pq[g \je“OU‘SL) chlorophyll is made/ora;
i 3 idea that seedlings grow longer (and thinner)
without light (because there is no light)/ora; 2 marks

(0\0P((C | Orogn cotoures lle conured
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You are going to measure the length of the coleoptiles and the total length of the seedlings visible
above the soil. You will measure all the seedlings grown in the light and all the seedlings grown in

the dark. Your
(b) (i) Prepare atable to record your results. Mark ai L S S IE T
(L) (ﬁ) . (a) any 2 of :
E@d”’?&; 9fouin n te {I(JI‘JC g"f&dffﬂ\?,( 9o 10 ELC de/ 1(a) comparisons must match
feature seedlings grown | seedlings grown
— in light in dark
QﬁP{i 12§ 3 Cm ' j'-? Ch height short(er) tall(er)
é colour green yellow/light
= = = = green
Tgpﬂl‘{}g\ﬂ( : coleoptiles green/pink/ white/pale pink/
G 9) 9., .; Cm 30 8((:‘"‘ brown/short brown/long
(m] leaves two or three one or two leaves
leaves/wider
1(b)(i) coleoptile/shoot/ | wide(er) narrow(er)
stem
coleoptile/shoot/ | almost vertical/ bent/AW
stem upright
2 marks
(b)(i) 1 one table drawn with (ruled) lines;
2 column/row headings with units in the header only;
3 trials identified/numbered;
[6] 4 twelve measurements recorded in the appropriate light
and dark conditions;
Step2 U ler t the length of the coleoptile and th i : ' . . . .
> vizﬁ,p: ;';3{,;;;222?.“};‘1 eaihe:éa;m;gf ¢ coleoptlle and the total length of the seediing R if measurements recorded are inconsistent with the unit
A heading
Record the results for the seedlings grown in pot L and in pot D in your table. 1(b)(ii) 5 all coleoptile lengths should be shorter than the total
(i) Look at Table 1.1 and the results of your measurements. Iength; . . .
State two conclusions that can be made about the effect of light on the germination and 6 majority of measurements are consistent with
aafly growth of maize. Supervisor's range;
AN gk s Wi e ARe e maize Sou fle. (b)fi) | any 2 of:
C @ lopPtie . roller  {la it . S . i 1 the seeds germinate in both light and dark;
___...._..........,.....J.‘.,....‘.5,...g.....................‘L.ﬂt“........{Z...JS......xﬁ"..‘?.‘.’.‘!‘.’!........l.":".....:E.,l'.ff-.n._,—,—“m._, 2 ||ght |S needed fOF the |eaVGS become green (as
chlorophyll is made/ora;
Fwe TLQ Gowpy MG i T 3 idea that seedlings grow longer (and thinner)

S.oe  (afld kester Coppre fo Ve Fujpo
Jen in e dal

EXAMINER MARK
COMMENTS SCHEME




Use gloves and eye protection while carrying out steps 3 to 14 of the practical work for
question 1,

Step 3

Step 4

Step 5

Step 6

Step 7

Use a marker pen to draw a line down the centre of a white tile.
Label one side L and the other side D.

Use a spatula to carefully dig out from each pot, two of the seedlings grown in the light
and two of the seedlings grown in the dark.

Use a scalpel or razor blade to cut the remains of the food store from each of the
seedlings.

Use the water in the beaker labelled water for washing to wash each of these food
stores and remove the outer covering. Put the outer covering in the beaker labelled
waste.

Place the food stores from the seedlings grown in the light on the side of the tile labelled L
and the food stores from seedlings grown in the dark on the side of the tile labelled D.

Step 8 Wash the spatula in the beaker labelled water for washing and dry it with a paper towel.

Use the spatula to crush together the two food stores from the seedlings grown in the
light on the part of the tile labelled L.

Separate the crushed food store into two equal parts spaced at least 2cm apart, as
shown in Fig. 1.2.

Repeat step 8 using the two food stores from the seedlings grown in the dark on the part
of the tile labelled D.

Step 9

L ht Mo D
ek e

€ S

Fig. 1.2
Step 10 Label two test-tubes, one with the letter L and the other with the letter D.
Step 11 Scrape one of the food stores from the seedlings grown in the light into the test-tube
labelled L. Add 2cm?® of water from the beaker labelled water, taking care to wash the
crushed food store to the bottom of the test-tube.

Step 12 Repeat step 11 using one of the food stores from the seedlings grown in the dark and the
test-tube labelled D.

Step 13 Carry out a Benedict's test on the contents of test-tube L and test-tube D.

Raise your hand when you are ready for hot water to be placed in the beaker labelled
water-bath.

Leave the test-tubes for 5 minutes.
During this time carry out step 14 and answer question (c)(i).

Step 14 Add 1 drop of iodine solution to the remaining two food stores on the white tile. Record
your results in Table 1.2.

<

1(c)(i)

1(c)(ii)

1(c)(iii)

1(d)(i)

1(d)(ii)

Your
Mark

Select
page

Q1
(c)(i)

Mark scheme

MIDDLE LOW

add biuret reagent to the crushed seed/crushed seed and

water (and observe the colour change);

(c)ii)

R if heated 1 mark
results
test reagent seedlings grown | seedlings grown
in light in dark
biuret purple purple
Benedict's blue blue;
iodine blue-black blue-black;
2 marks

(c)(iii)

(maize stores) starch and protein (reducing sugar); 1 mark

(d)(i)

any 6 of:

1 ref. to using same species/type/age of maize;

2 ref. to finding starting (dry) mass;

3 ref. to method of drying;

4 ref. to planting maize (grains) in soil/AW,

5 ref. to planting two sets of at least 100 maize/seeds;
6 ref. to keeping (both sets) in a warm room at/given
°C/constant temperature;

7 one other valid detail of the method:;

8 ref. to one set place in (constant) light/ref. to one set
placed in (constant) dark;

9 ref to removing (10) seedlings (from each set) every two
days for drying and weighing;

10 repeat and calculate the mean/average; 6 marks

(a)(ii)

water content in, seeds/seedlings, is variable;

for comparisons to be valid; 1 mark

EXAMINER MARK

SCHEME

COMMENTS
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(c) (i) Describe how to carry out a biuret test on a crushed food store.

0P e Sodtdn.. mfo. e C/Slkd 4ol Sidre...

1) Your
Mark Q1 Mark scheme
(i) The results of a biuret test are recorded in Table 1.2. _ (c)i) | add biuret reagent to the crushed seed/crushed seed and
Complete step 13 by recording the results of your Benedict's tests in Table 1.2. 1(c)(i) water (and observe the colour change);
Table 1.2 R if heated 1 mark
(c)ii results
test seedlings grown in light seedlings grown in dark _ _
test reagent seedlings grown | seedlings grown
biuret purple purple in light in dark
1(c)(ii) iur rpl rpl
Benedict's Yellou Yelio biu ‘.at purple purple
— Benedict's blue blue;
fodine B Prack iodine blue-black blue-black;
[2] 2 marks

(c)(iii) | (maize stores) starch and protein (reducing sugar); 1 mark

1(e)(iii) (d) (i) any 6 of:

1 ref. to using same species/type/age of maize;

2 ref. to finding starting (dry) mass;

3 ref. to method of drying;

4 ref. to planting maize (grains) in soil/AW,

5 ref. to planting two sets of at least 100 maize/seeds;
1(d)(i) 6 ref. to keeping (both sets) in a warm room at/given
°C/constant temperature;

7 one other valid detail of the method:;

8 ref. to one set place in (constant) light/ref. to one set
placed in (constant) dark;

9 ref to removing (10) seedlings (from each set) every two
days for drying and weighing;

(iii) State the conclusion for the results shown in Table 1.2.

10 repeat and calculate the mean/average; 6 marks
(d)(ii) water content in, seeds/seedlings, is variable;
for comparisons to be valid; 1 mark

1(d)(ii)

EXAMINER MARK
COMMENTS SCHEME




(d) A group of students investigated the changes in dry mass during germination and growth of
maize grown in the light and maize grown in the dark.

The dry mass is the total mass left after all the water has been evaporated.
Table 1.3 shows the results of the investigation for the maize seedlings grown in the light.

Table 1.3

time / days

02i468101214161820

dry maés
of 10 maize | 22 | 2
seedlings/g

10| 8 | 11 13|14 |15 |17

=
-
~l
ke
na

(i) Describe a method the students could have used to carry out this investigation.

Use the information on page 2 to help you.

Light ang  reice govr n dake  wdk qle
Concdand dompratwe , VoY 2. dugs,  fle Cidns
Slovd masure  fle el ey dnd e,
RS (L

....[6]

(ii) Suggest why the students measured the dry mass instead of the mass including water in
their investigation.

UF Ao g S compd, dle e vy nof

IDGSM{'LAKQUUJNN"“WM?VQ@[1]

[Total: 21]

Select
page

Your
Mark

1(c)(i)

1(c)(ii)

1(c)(iii)

1(d)(i)

1(d)(ii)

Q1
(c)(i)

Mark scheme

MIDDLE LOW

add biuret reagent to the crushed seed/crushed seed and

water (and observe the colour change);

R if heated

1 mark

(c)ii)

test reagent

results

seedlings grown
in light

seedlings grown
in dark

biuret

purple

purple

Benedict's

blue

blue;

iodine

blue-black

blue-black;

2 marks

(c)(iii)

(maize stores) starch and protein (reducing sugar);

1 mark

(a)(i)

any 6 of:

1 ref. to using same species/type/age of maize;
2 ref. to finding starting (dry) mass;
3 ref. to method of drying;

4 ref. to planting maize (grains) in soil/AW,

5 ref. to planting two sets of at least 100 maize/seeds;
6 ref. to keeping (both sets) in a warm room at/given
°C/constant temperature;

7 one other valid detail of the method:;

8 ref. to one set place in (constant) light/ref. to one set
placed in (constant) dark;
9 ref to removing (10) seedlings (from each set) every two
days for drying and weighing;

10 repeat and calculate the mean/average;

6 marks

(a)(ii)

water content in, seeds/seedlings, is variable;
for comparisons to be valid;

1 mark
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