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A-Level Cambridge BIOLOGY - P2 CH1-CELL STRUCTURE

1 - (9700/23_Summer_2017_Q1) - Cell Sructure, Nucleic Acids And Protein Synthesis
Mammals have a closed double circulation system.

(a}) Explain what is meant by a closed double circulation.

(b) Table 1.1 shows some struciures in the mammalian circulatory system.

Complete Table 1.1 to show the sequence of structures through which blood Hows, starting
with the pulmonary vein.

Use the numbers 2 1o 5 to indicate the correct sequence.

Table 1.1

structure sequence of blood flow

left ventricle

vana cava

pulmonary vein 1

aorta

right atrium
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A-Level Cambridge BIOLOGY - P2 CH1-CELL STRUCTURE

{c}) (i) Explain why arteries have thicker walls than veins.

(i)  Smoking causes carbon monoxide and nicotine to enter the blood.

Describe the short-term effects of each of these substances on the cardiovascular
system.

carbon monoxide

2017 - 2023 2 Powered By : www.exam-mate.com




A-Level Cambridge BIOLOGY - P2 CH1-CELL STRUCTURE

2 = (9700/21_Summer_2017_Q2) - Cell Structure, Enzymes, Nucleic Acids And Protein Synthesis

Phosphatases are enzymes that catalyse the removal of phosphate groups from organic
compounds.

Some studenis investigated the effect of subsirate concentration on the rate of the reaction
catalysed by an acid phosphatase (enzyme &) The resulls are shown in Fig. 2.1,

16
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10 -

rate of reaction
Jumoldm™ g
min™1
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R
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concentration of substrate /mmoldm™2

Fig. 2.1

(a8} The students used Fig. 2.1 to derive the Michaelis-Menten constant (K.} for enzyme A as
0.3mmoldm=.

Explain how they derived K.

2017 - 2023 3 Powered By : www.exam-mate.com



A-Level Cambridge BIOLOGY - P2 CH1-CELL STRUCTURE

{by The siudenis investigated a different phosphatase enzyme {(enzyme B) and found the value
of K., to be higher than 0.3mmoldm™=>.

Explain the difference between the values of K for these two phosphatase enzymes.

{c} The studenls repeated their investigation on enzyme A with a competitive inhibitor.

They used the same concentrations of substrate as before, but added a competitive inhibitor
to each reaction mixture,

They used the same conceniration of the inhibitor in each reaction mixiure.

The students found that V. was the same as before, but K, was higher than
0.3mmol dm2.

Explain how the addition of the competitive inhibitor resuls in the same value for vV but a
higher value for K.
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A-Level Cambridge BIOLOGY - P2 CH1-CELL STRUCTURE

3 - (9700/22_Summer_2017_Q3) - Cell Structure, Infectious Disease

Malaria is a disease caused by the profoctist, Plasmodium. The organism has a very compiex life
cycle as it has two hosts, a human and a mosguito.

{a) Name one of the four species of Plasmodium that infects humans.
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A-Level Cambridge BIOLOGY - P2 CH1-CELL STRUCTURE

Fig. 3.1 is a transmission electron micrograph showing the developing Plasmodium cells inside a
protective structure known as an oocyst. In this stage of the life cycle the cocysts are found in the
mosquito gut. When mature, the Plasmodium cells are released and travel to the salivary glands
of the mosquito.

Fig. 3.1

(c) The magnification used in Fig. 3.1 can also be obtained using a light microscope.

Suggest why an electron microscope was used to obtain this image instead of a light
microscope.

.12]
(d) Use the scale bar to calculate the magnification of the image shown in Fig. 3.1.
Write down the formula and use it to make your calculation. Show your working.
formula
MAGNITICALION X oot 3]
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A-Level Cambridge BIOLOGY - P2 CH1-CELL STRUCTURE

(e) Outline the role of the mosquito in the transmission of malaria.
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A-Level Cambridge BIOLOGY - P2 CH1-CELL STRUCTURE

4 - (9700/21_Summer_2017_Q4) - Cell Structure

{a) rig. 4.1 shows patt of a DNA molecule.

O«

A = adenine
C = cyiosine

Fig. 4.1
Use Fig. 4.1 to explain how the structure of mBNA differs from the structure of DNA.
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A-Level Cambridge

{by Fig. 4.2 shows:

BIOLOGY - P2

»  the first seven amino acids of the  chain of haemoglobin
« the first amino acid in the sequence is valine (Val}
»  the 21 hase pairs in the sequence of DNA that code for these seven aming acids.

CH1-CELL STRUCTURE

amino acid val His Leu Thr Pro Glu Glu

seguence

base sequence | CAC | GTG | GAC | TGA | GGA | CTC | CTC

in DNA GTG | CAC | CTG ACT CCT | GAG | GAG
Fig. 4.2

Table 4.1 shows the friplets of bases that code for seven amino acids.

Using Fig. 4.2 and Table 4.1, state what will happen to the sequence of amino acids in the
first past of the § chain of haemogiobin:

{i} it the base pair at position 8 is deleted

{ih i the three base pairs al positions 7, 8 and 9 are deleted.

Table 4.1
amino acld DNA triplets

cysteine (Cys) TGT TGC

giutamic acid (Glu) GAA GAG

histidine (His) CAT CAC

leucine {(Leu) CTT CTC CTA CTG
proline (Pro) CCT CCC CCA CCG
threonine (Thr) ACT ACC ACA ACG
valine (Val) GTT GTC GTA GTG
noe amino acid STOP TAA TAG TGA
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A-Level Cambridge BIOLOGY - P2 CH1-CELL STRUCTURE

{c} DNAis involved in the processes of replication and transcription.

Complete Table 4.2 by using a tick (/) 1o indicate which features apply to each of the
processes. Use a cross (X) for features that do not apply.

The first row has peen compieted for you.

Table 4.2

feature replication transcription

a single-stranded molecule

is produced X v

hydrogen bonds are broken

hoth strands of DNA act as
femplates

phosphodiester bonds are
formed

DNA polymerase is used

[4]
{d} Telomeres are parts of chromosomes. Describe the function of telomeres.
............................................................................................................................................... 2]
{@} Describe the funclion of ribosomes in protein synthesis.
............................................................................................................................................... [4]
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5 - (9700/23_Winter_2017_Q1) - Cell Structure
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