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Acids in the body

We need acids in our bodies, but too much can cause problems. We need acid to digest food,  but if our 
stomach produces too much, the pH becomes very acidic. This can make us feel ill and can even result 
in ulcers forming in our stomach walls.

Acids are also made as waste products in our muscles when we exercise. These acids are carried 
away by our blood before they cause muscle cramp. Our blood usually has a slightly alkaline pH. In 
extreme cases, waste acids build up too much in our blood and cause it to become very acidic. This is 
very serious and can cause a coma or even death.

However, the good news is that we can take medicines to neutralise excess acid. These are sometimes 
called ‘antacids’. Different compounds are used in medicines to neutralise acids in the stomach or the 
bloodstream. Most of these compounds contain carbonates. These neutralisation reactions are very 
straightforward to investigate in the lab. 

The table shows the results from a student’s experiment. The student reacted antacid tablets with 
different concentrations of an acid. The results show how much time it took for the tablets to produce 
5 cm3 of gas. The pH of the acid was checked at the beginning of the experiment using a pH meter.

volume of acid used
in cm3

concentration of acid 
used in g/dm3

time to produce
5 cm3 gas in s

temperature 
in °C

25 40 10 20.0

25 20 50 19.5

25 80  4 19.5

25  4 90 20.0

Several different carbonate compounds are used in medicines. They contain different positive ions. 
Tablets to neutralise stomach acids often contain carbonates such as magnesium carbonate (MgCO3) 
or calcium carbonate (CaCO3). Both these compounds are insoluble in water, so don’t pass from the 
stomach into the blood. One side effect of taking them, though, is that people often complain of wind, 
because the reaction of carbonates with hydrochloric acid produces a gas.

Sodium hydrogencarbonate (NaHCO3) can neutralise acids in the blood because it is very soluble in 
water and so can pass through the stomach wall. Some athletes take it to stop acid build-up in muscles 
during marathons, but it can have very unpleasant side effects – stomach cramps and explosive 
diarrhoea!
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Help for patients with kidney failure

Within the human body, the blood is filtered by the kidneys. The kidneys play an important role in 
homeostasis. Waste urea is removed from the blood and other chemicals are balanced in the blood. Urea 
is harmful to the body if not removed. Water levels are balanced by producing dilute or concentrated 
urine as a response to the concentration of blood plasma. This process varies with a number of factors 
including external temperature, exercise level, and intake of fluids, salt and alcohol.

Healthy kidneys can …

… filter small molecules and ions out of the blood (water, salt, sugar, urea). ¸

… reabsorb all the sugar back into the blood. ¸

… reabsorb as much salt as the body needs. ¸

… reabsorb as much water as the body needs. ¸

… excrete the remaining urine, which is stored in the bladder. ¸

The artificial kidney or dialysis machine is designed to act like a healthy kidney. It carries out the work 
of the kidney for patients with kidney failure. Without the machine, such patients can become very ill. 
Patients on dialysis are advised by their doctors not to drink alcohol because it affects the processes in 
the body that control urine production.

Read the information about what happens when a person is connected to a dialysis machine.

Life-saving dialysis

Dialysis works on the principle of the diffusion of molecules across a partially permeable membrane. 
Blood flows on one side of the partially permeable membrane, and dialysis fluid flows on the opposite 
side. Small molecules, like urea, sugar, water and salts can pass through the membrane. The red blood 
cells are too big to pass through the membrane and so they remain in the patient’s blood. The blood 
flows in one direction and the dialysis fluid flows in the opposite direction. Constant replacement of the 
dialysis fluid means that the concentration of urea is kept very low on this side of the membrane. The 
‘cleansed’ blood is returned via the circuit back to the patient’s body.
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Some more facts about dialysis

 • The size of the UK population is 60 million.

 • About 5000 patients a year in the UK develop chronic kidney 
failure.

 • Each dialysis treatment may take 4 hours.

 • The treatment sessions are often given 3 times per week but 
sometimes even 6 treatments are needed each week.
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A time-line of scientific discoveries about light

The table shows some events that have helped scientists to understand the electromagnetic 
spectrum.

1666 Isaac Newton observes what happens when white 
light passes through a prism. The light separates into 
different colours. His letter explaining that different 
colours are refracted at different angles is published by 
the Royal Society in 1672. 

In 1704, Isaac Newton puts forward a new theory of 
light in his publication ‘Opticks’. He suggests that light 
might be made of particles. Isaac Newton

(1643–1727)

1678 Christiaan Huygens first establishes his wave theory 
of light. He did not publish the theory until 1690. 
This theory can explain observations about light that 
Newton’s theory could not. For example, light waves 
can pass through other light waves without being 
affected.

Christiaan Huygens
(1629–1695)

1817 Thomas Young carries out many experiments 
on light. He discovers light interference patterns 

and suggests that light is a transverse wave, not a 
longitudinal wave. 

Thomas Young
(1773–1829)

1861 James Clerk Maxwell produces the first colour 
photograph. He took the photograph through red, 
yellow and blue filters. He then recombined the 
images to give a single photograph.

James Clerk Maxwell
(1831–1879)

1865 James Clerk Maxwell uses mathematics to work 
out that electromagnetic waves travel at the speed 
of light. He doesn’t believe this is a coincidence and 
concludes that light is a type of electromagnetic wave.
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1888 Heinrich Hertz performs a series of experiments that 
support James Clerk Maxwell’s conclusion that light 
is an electromagnetic wave. During the next 50 years 
many other types of electromagnetic radiation are 
discovered.

Heinrich Hertz
(1857–1894)

1900 Max Planck theorises that electromagnetic radiation 
is emitted in discrete packets of energy. He suggests 
that light is like both waves and particles. This is the 
start of theories now called ‘quantum mechanics’.

Max Planck
(1858–1947)

1905 Albert Einstein publishes a paper presenting the idea 
that light radiation is made up of packets of energy, 
now called photons.
Einstein also publishes a paper proposing the 
special theory of relativity in which the speed of all 
electromagnetic waves in a vacuum is always the 
same at 300 000 000 m / s.

Albert Einstein
(1879–1955)
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whose work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright 
Acknowledgements Booklet. This is produced for each series of examinations, is given to all schools that receive assessment material and is freely available to download from our public 
website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible 
opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1PB. 
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<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


