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1
(@) The mammalian circulatory system is described as a closed double circulatory system.

(i) Explain what is meant by a closed circulatory system.

(ii) The diagram below shows the circulatory system of a frog.

Capillaries in the lungs and skin

Capillaries in the muscles

Blood leaving the heart of a frog is less oxygenated than blood leaving the heart of a mammal.

Explain why blood leaving the heart of a frog is less oxygenated than blood leaving the heart of a
mammal.
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(b) The image below shows a section through the wall of an artery.

'’
-

Calculate the actual width of the artery wall between points X and Y.

Give your answer to the nearest whole number.

U e

Actud width= Y3 w100 = Al
500

Actual width =.................... q“ .........
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(c)* Describe how the tissues in the artery wall are adapted to their function
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Extra answer space if required.
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(a) Lactose is a disaccharide found in milk.

Galactose is one of the monosaccharides that form lactose.

The structure of galactose is shown below.
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(i) Draw a molecule of lactose using the galactose molecule above.
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(ii) During digestion lactose is broken down into monosaccharides.

Name the reaction involved in digestion.
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(b) Afood scientist does an experiment to investigate the effects of different types of milk on a model
intestine.

An artificial selectively permeable membrane is used to model the intestine.

This is the method that they use:

« add 25cm? of soya milk to a 30 cm long tube of artificial membrane

+ attach the membrane between two clamp stands

*  place the artificial membrane into a tray of water for 2 hours

»  pour the milk out of the artificial membrane into a measuring cylinder and record the volume
*  repeat the procedure using other types of milk.

The diagram shows the equipment used in the investigation.

Clamp stand
Artificial
,—|/membrane -
| E ) | ) ( | E ) |
I Milk Tray of water
 —

(i) Suggest a source of random error in the method.

...... Volume. . 0 M\\chg*‘“h’h&bm‘:\ [1]

(ii) Explain how the method can be modified to reduce the effect of random error.
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The table shows the data from the investigation.

Tvoe of milk Volume of milk at | Volume of milk at | Percentage change
yp 0 hours (cm3) 2 hours (cm?) in volume (%)

Soya 25.0 254 1.6

Skimmed 25.0 26.6 6.4

Semi-skimmed 25.0 26.1 4.4

Whole 25.0 259 3.6

Condensed 25.0 31.2 (2 L, %

(iii) Calculate the percentage change in volume for condensed milk.

31.2-26 =

/w\)e C.komac = (3'2 X000
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(iv) Plot these data using an appropriate format on the grid below.

A5F

15

°/s 2%
C\‘\Os‘"ﬁ@
n
volurme 10T

So 30\ .S\vazo\ 2\'6.% @) r\AU\Se,A [4]
(c) Soya milk does not contain lactose. -rb?e' b& 1220\

Suggest why the soya milk increased in volume.
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(a) Cancer can be treated using a number of different methods.

Complete the table to show the method of treating cancer and a description of the method.

Method of

. Description of method
treating cancer

Removed of o Yumouy from. a. Locakised

B o0 5 1= & TS

Surgery

(he.mo“\em Y Cytotoxic drugs that are taken orally or by injection but can weaken the
....................... \ \& immune system

Hormone-related | Drugs that are taken orally or by injection to reduce the level of some
treatment hormones in the body

COW\ gw\g(\\ou Does not directly treat the cancer but can reduce the side effects from
........................ other treatments

Radiotherapy

[4]
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(b) Imatinib is a cytotoxic drug used to treat cancer.

Scientists took 30 mice that had been genetically modified to produce tumours.
15 mice were given 150 mg kg™ of imatinib twice per day for 18 days.
15 mice were given a placebo twice per day for 18 days.

The graph shows the data from the investigation.

Adapted from ar.iiarjournals.org/content/anticanres/26/2A/1247 full.pdf. Item removed due to third party copyright restrictions.

(i) State why the scientists used a placebo in this investigation.

o Show. thal  tmatinky  seduces lumouy  gize -
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(ii) State what conclusions can be made from the data in this investigation.

.................................................................................................................................................. [4]
(iii) The mean mass of the mice was 25g.
Calculate the mass of imatinib that the scientists used in the investigation.
Include units in your answer.
300 x375% 1§
1000
Mass of imatinib = ...2925. ... Units =...1N.G.... [3]
(iv) The scientists used genetic modification to produce tumours in the mice.
Suggest one reason for and one reason against using genetic modification to produce tumours
in mice.
For ... pte,\l.e._a.‘}.g........S,u,f.&.f.i,\a...@auge.&....b.j.....c,h.e.mic_a&.g, ......................
Against U'\Q+hlc,o\3-\o\)30duCe ...... -.\-.umouz.g.......!m........m;.c_,e._. ...............
....... -\ OBUSQ.m'\eg\'Q
[2]
© OCR 2025

Turn over



4
(a)

(i)

(i)

(b)

14

Some students do an experiment to find out how the activity of trypsin (a protease enzyme)
varies at different pH and different temperatures.

This is the method that they use:

*  place pH4 buffer solution containing trypsin into a test tube

+  place the test tube containing buffer solution into a water bath at 35°C for 10 minutes
*  place a strip of photographic X-ray film into the buffer and start a stop clock

»  check the photographic X-ray film regularly by lifting it out of the test tube

+ time how long it takes for the photographic X-ray film to turn clear

repeat the experiment using a range of pH from 4 to 12

repeat the experiment at 50 °C.

The diagram below shows the equipment used in the investigation.

Photographic
X-ray film
/’ B
\ __/
/@l\
<
~—
/\:('\ pH buffer
<

Photographic X-ray film is made by attaching black photosensitive crystals to a clear sheet of
plastic using a protein called gelatin. When gelatin is digested the crystals fall off the black plastic
sheet and the sheet turns clear.

Explain why the students waited 10 minutes to add the photographic film to the test tube.

..... 0‘“0\»’“‘€{V'aps\r\’meovmbb\’al'€.

Give two reasons why the students’ results may not be valid.

1. Jme. Ldna weg.... Dn.\.\& ..... Unec¥ed... P exodu g,

2 .ynaw.. 0% \o eﬂ...ﬂ\c, ..... e ﬂ:mme*\nosk ...... C,Q.\&S.C.S....c,‘.\&gk%).s
SIS =

Explain why trypsin can digest the gelatin protein in the photographic X-ray film but cannot digest
other protease molecules.

S‘\a??—()" ...... P.b.ot.ea.s..c. ..... achive. Sike..as..nol...co mp\e,m.c..r.\.*a)ua
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(¢) The students calculated the mean relative rate of enzyme activity.

The graph shows the data from the investigation.

188 /f\
80 / N\
20 A N\

Mean 60 / \

relative rate 50 / \

(OA)) 40 / / \\
10 // W\
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pH

—8—35°C —*—50°C

(i) Explain how the students calculated the relative rate of enzyme activity in this investigation.

time  how X.l.).na....i.\......:\g%.es ...... Y Y Y U L fuye
S T T S S XA X N P O,
Sivde.  the  dadtect Yime . bﬂ%\c ...... ime . 1aKe ok
...... LA o S,
.................................................................................................................................................. [2]
(ii) State two conclusions that can be made from the data in the graph.
Dot _have a ek telalive Yole ot PHY
3¢ _has a higer velohive gole of veacton.
both actve over o vanqe oOf pM
....... D0C....has. . . .a. . nossowel. RH. Yanae . ...
.................................................................................................................................................. [2]
(iii) State two explanations for the differences in the results for trypsin activity at 35°C and 50 °C.
e 3065 Closex. o He . obhmum... Yempesaduie. .
........ of {V\stw\
2500 maKes... M\\\QATQO&D\OOV\&S ..... Hseald aX.
O VoINS - S,
....-..ﬂc‘.\.i.\l.c_......g;,&..c.......n.o.....\_.o.ms.c..«.......com.\')xe.man.’s.amj ................. 2]
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(d)* Gelatin is produced from the breakdown of collagen, a structural protein found in bones and
cartilage.

The image below shows part of a molecule of collagen.

> Three polypeptide chains

Using your knowledge of proteins and enzymes, compare the protein collagen with the enzyme
trypsin.
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5
(@) Tuberculosis (TB) is caused by the bacterium Mycobacterium tuberculosis.

There are different strains of TB.

Educating people on the correct use of antibiotics has been a major focus in reducing the
development of a strain of TB called multi-drug resistant tuberculosis (MDR-TB).

In a region where TB is endemic, two communities completed a survey asking them how well
they understood how to take antibiotics correctly. The results of the survey are shown in Fig. 5.1.

Fig. 5.1

70

Percentage of
population (%)

Very good Good Poor Very poor
Understanding of how to take antibiotics

I Urban community M Rural community

The strain and prevalence of TB cases in the urban and rural communities is shown in Fig. 5.2.

Fig. 5.2
120
100 A
80 -
Number of
cases per 60 -
100,000 people
40 A
20 -
0-

Urban community Rural community
M Common TB M MDR-TB
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(i) The following conclusions were drawn from the data in Figs. 5.1 and 5.2.

Urban communities have a better understanding of antibiotic use.
There is less risk of getting TB in a rural community.

Evaluate these conclusions.

= S“WO““Y‘Q avgumenis i-

°.ONoBe....... Q‘l.......:\'\,\e ..... woan...C Qmmqm\\&\na«s ...... a\......\:.e.{.s..k..
................. oadur\Aem-\-aﬁo\‘wk
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(b) Capreomycin is an antibiotic that can be used to treat TB.

Capreomycin inhibits protein synthesis in M. tuberculosis.

(i) Explain why capreomycin is safe for human use.

........ R \\sosomesoted{%aen\s\zes
.........Qm\‘.\\.ofmiﬁ\.g.s..........Qn.\& ......... od A o \actenod
............ B D O N S e

o XS Y T I oY Vo 13 N 1
............... C.Q.\.J.l..S.e,.s,........Q.\\.e.zch.\.g...........rseg.c_.’s.m..x............................................[1]
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6
(@) The image shows pollen grains in various stages of meiosis.

-

(i) State the type of microscope used to produce this image.

Give a reason for your answer.

Type Ll W m.ic.wsc.ope_ ........................................................................................
Reason \OW ......... B3SO O e
.......................................................................................................................................................... 2
(ii) Using the image, state how meiosis in plants differs from meiosis in animals.
.......... cd\gd0n0\$epemeaj%gem3~0?
LD =T L T VOO OO []
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(b) The image below shows some stages of meiosis in an animal.

22
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Write the letters in the boxes to show the stage being described in each of the following

statements.

Separation of sister chromatids

Formation of haploid cells

Independent assortment of chromosomes

Crossing over is occurring

© OCR 2025
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EXTRA ANSWER SPACE
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