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Figure 1 shows the structure of molecules found in organisms.
Figure 1
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- Complete Table 1 by putting the correct letter, A, B, C or D, in the box next to each
statement. Each letter may be used once, more than once, or not at all.

[4 marks]
Table 1
Letter Statement
is @ monomer in an enzyme’s
B active site

is a monomer in cellulose

photosynthesis and respiration

forms a polymer that gives a
positive result with a biuret test

D
A is produced during
B




‘Z’ Raffinose is a trisaccharide of three monosaccharides: galactose, glucose and
fructose. The chemical formulae of these monosaccharides are:

* galactose = CgH120¢
e glucose = CgH1206
o fructose = CgH1206

Give the number of carbon atoms, hydrogen atoms and oxygen atoms in a molecule
of raffinose.

[1 mark]

Number of carbon atoms I 8

Number of hydrogen atoms 3 l

Number of oxygen atoms l G

- A biochemical test for reducing sugar produces a negative result with raffinose
solution.

Describe a biochemical test to show that raffinose solution contains a non-reducing
sugar.

Hydvolyse the raffinose golution by healing ‘:l with '[3 marks.]

dilute hydvochlovic acid . Neuivalise the solution by &dding Sodium N
hydrogencarbonate , then cavry owt the Benedici’s %031.‘Add Benod'.ct s
reagent 40 the Solution and heat in a water bath. A positive result is
indicated by orange-red precipitate.



m A student prepared a stained squash of cells from the tip of an onion root and
observed it using an optical microscope.

During the preparation of the slide, he:

cut the first 5 mm from the tip of an onion root and placed it on a glass slide
covered this tip with a drop of stain solution and a cover slip

warmed the glass slide

pressed down firmly on the cover slip.

He identified and counted nuclei in different stages of the cell cycle.

Explain why the student:
[2 marks]

1. used only the first 5 mm from the tip of an onion root.

cells at the 1ip of onion root are dividing

2. pressed down firmly on the cover slip.
1o fovm a thin loyer of cells which light can poss through
ond make dhe cells ViSible



Figure 2 shows the cells the student saw in one field of view. He used this field of
view to calculate the length of time these onion cells spent in anaphase of mitosis.

Figure 2

R |

El Scientists have found the mean length of time spent by onion cells in anaphase of
mitosis is 105 minutes. They also found the cell cycle of cells in the onion root shown
in Figure 2 takes 1080 minutes.

32 whole cells are shown in Figure 2.
Use this information and Figure 2 to calculate the length of time the cells of this onion
root are in anaphase and then calculate the percentage difference between your

answer and the mean length of time found by the scientists.

Show your working.

3 [2 marks]
= = 101.25 mins$
37 x 1080
-101. °
10510125 o= 3.57°h
105

Answer = 3 . 5 7 %




EI Tick (v) the name given to the division of cytoplasm during the cell cycle.
[1 mark]

Binary fission

Cytokinesis \/

Phagocytosis

Segregation

El Describe and explain what the student should have done when counting cells to make
sure that the mitotic index he obtained for this root tip was accurate.

The Siwdent should look at a number of avegs to L2Marksl
ensure @ representative sampie IS obtained and repeat

bevS Qve Covvect,
counting cels to ensuve That the numbe



III Describe a biochemical test to confirm the presence of protein in a solution.

[o]8}[2]

Bimret 1081 can be nsed to test for the presence of [2 marks]

peptide bondS in a Solution. Add eqwal volume of NaoH
‘nte o fest tube confaining the Sample follewed by a few
dvops of dilute copper MY Sulfate and mix gmﬂv. If proteins
ave present, The Sample will turn from hiue 1o purpre.

A dipeptide consists of two amino acids joined by a peptide bond. Dipeptides may
differ in the type of amino acids they contain.

Describe two other ways in which all dipeptides are similar and one way in which they
might differ.

[3 marks]
Similarities

1 formed thrvough condensahion veactions

2 contain Carbon, hydrogen, oxygen and nitvogen

Difference __they may have different PhySical and chemical

propevties




A solution contained a mixture of three different amino acids. A scientist passed an
electric current through the solution to separate the amino acids.

She placed a drop of the mixture at one end of a piece of filter paper, attached an
electrode to each end of the paper and switched on the current. She switched off the
current after 20 minutes and stained the paper to show spots of the amino acids at
new positions.

Her results are shown in Figure 6.

Figure 6
Drop of mixture
placed here
/ Filter paper
/

Positive (+) j ,/ Negative (=)
electrode ).< ¢ . electrode
Key

@ Spot showing the location of
amino acids after 20 minutes

- Explain what the positions of the spots in Figure 6 show about these amino acids.
. [3 marks]
Both amino acids ave positively charges as they ave

mMoving towards {ne negative electrode. The spot fuvther to
the vight confains amino acidS with o higher Charge /mass ratio.



III A student investigated starch hydrolysis using the enzyme amylase.

During the procedure, the student:

treated the starch

added an identical concentration of amylase to each starch solution

to make it soluble

L ]
« prepared 10 cm? of different concentrations (mg dm=3) of starch solution
L ]

measured the time in minutes to completely hydrolyse starch.

He repeated the procedure and calculated the mean time to completely hydrolyse
starch in each concentration of starch solution.

Draw a table the student could use to record all of his results.

You only need to show completed column headings.

[2 marks]

Concentrvation of
Starch Solution
(mgdm- 3)

Concentvotion
of omulase
(mgdm -3)

Time talken 10

hbdyol\J k{4 S*GVC‘\ (min

|

2

Mean time taken
to hy dvoluse
$1GvCh (mins )

IZI Describe the results you would expect the student to obtain.
Mean time token for Stovch to be hydvolysed Increases

as concentvatio

n starch solwlion increases

[1 mark]




10

. A competitive inhibitor decreases the rate of an enzyme-controlled reaction.

Explain how.
[3 marks]

A competitive inhjbitor has a Shape Similar o the subtrate ,
which is complementavy to the shape of the active site on

the emzyme. Competitive inhibitors bind to The active site, preventing
subtvate from binding to 1he enzyme and Torming enzyme-substrate
complexes. This is a veversible inhibition as it can be overcowme by

Increasing substrate concentration.



[o[1][1]

[of1][2]

11

Structures A to E are parts of a plant cell.

Cell Wall
Chloroplast
Nucleus
Mitochondrion
Golgi apparatus

moow»

Complete Table 1 by putting the correct letter, A, B, C, D or E in the box next to each
statement.

[3 marks]
Table 1
Statement Letter
Has stacked membranes arranged in parallel and
contains DNA. R
Is made of polysaccharide. A
Is an organelle and is not surrounded by two membranes. E

Human breast milk is produced and secreted by gland cells. These gland cells have
adaptations that include many mitochondria and many Golgi vesicles. The milk
contains a high concentration of protein.

Explain the role of these cell adaptations in the production and secretion of
breast milk.
[2 marks]

Many mitochondria produces move ATP which is needed
for protein synthe sis and he transpovi of proteins.

Many Golgi vesicles are needed for the vesicular transpovi
of proteins out of twe cel.



12

Figure 3 is a transmission electron micrograph of a plant cell.

Figure 3

S

IZI Suggest why a nucleus is not visible in Figure 3.

The cel js not Stained ‘o Show the nucleus [1 mark]

- Name the organelles labelled S and T in Figure 3.

[1 mark]

Organelle S

lavge vacuole

Organelle T _ chioroplast

Izl Give one advantage of viewing a biological specimen using a transmission electron
microscope compared with using a scanning electron microscope.

Transmission electron microscopes can be used to [1 mark]

observe Samples at highev magm‘ﬁ'cah‘on.



13

E The cells in Figure 4 are part of a continuous layer of cells forming the upper surface
of a leaf.

The shaded area of cell U is 150 pm?
The total area of the upper surface of the leaf is 70.65 cm?

Figure 4

Calculate the number of cells in the upper surface of the leaf.
Give the answer in standard form.
Assume that all these cells are identical in size.

Show your working.

2
20.65 cm 3 = 70.65 x 107 x10% pam [2 marks]

: 7065000000 pam

7065 000 000 _ 47100000

150 3
= J.T71%10  cells



[o]3][1]
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Name the two scientists who proposed models of the chemical structure of DNA and
of DNA replication.

] 1 mark
James Watson & Francis Crick [ |

A scientist replicated DNA in a test tube. To do this, he mixed an enzyme with
identical single-stranded DNA fragments and a solution containing DNA nucleotides.

Name the enzyme used in this DNA replication.

1 k
DNA Polymevase [1 mark]

Use your knowledge of semi-conservative replication of DNA to suggest:
[3 marks]

1. the role of the single-stranded DNA fragments to act as the template

fov. DNA nuclestides 1o bind 4o their bases thvough Complementavy

base paiving

2.the role of the DNA nucleotides. monomers which foym The danghter

Stvand , their bases form hadvogm\ bondS with inhe tempilate Strand

thiough comprementavy hase paiving




15

III Give two similarities in the movement of substances by diffusion and by osmosis.

[2 marks]

1 _Substances move from an area of high concentvation to an

avea of low concentration gradient , down their concentration/

watev potential gradient

2 _no enevgy vequived




16

A scientist measured the rate of uptake of a monoglyceride and a monosaccharide by
epithelial cells of the small intestine of mice. A monoglyceride is a molecule of
glycerol with one fatty acid attached. She did this for different concentrations of
monoglyceride and monosaccharide.

Her results are shown in Figure 1.

Figure 1
D
Monosaccharide C
Rate of B
uptake by
epithelial
celis Monoglyceride
A

External concentration
of molecule

|Z| Use your knowledge of transport across membranes to explain the shape of the curve
in Figure 1 for uptake of monosaccharides between concentrations:

[3 marks]
Aand B _Mono sacchavides ave tranSporied into cells via

facilitated diffusion , using transporters. Between A and B,
as iht external concenivation of monogaccharides increase,

move monosacchavides bind to transporters , Causing a

co“fwma'h'onal Chﬂ'\qe which moves +he mono SGCChaVI'de inte

ine cell , s ine vate of nptahe increases

CandD moSt tvansporters ave satuvated with mono saccharides.

Theve i8 Iittie change in the yate of uymue &S there ave few

_“tvanSpovters available to transpovt monosacchavides even if

extevna) concenivation incveases. The gmp\n has reached a

plateaw .




