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M1        (a)     liver 
1 

 

 

 

(b)     insulin 

do not accept glucagon 
1 

 

 

 

(c)     kidney 
1 

 

 

 

(d)     to replace water / ions / salt 
1 

 

 

 

(that is) lost in sweat 
1 

[5] 
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M2.         (a)      (i)     (too) big 
1 

 

 

 

cannot fit / pass through filter / through (pores) in membrane / cannot be filtered 

too big to be filtered = 2 marks 
1 

 

 

 

(ii)     water 
1 

 

 

 

(iii)     partially permeable 
1 

 

 

 

(b)     any two from: 

•        hazards of operation / named eg  

•        may be rejected or need to use immunosuppressant drugs / long term 
drug use or transplant may need to be replaced  

•        susceptible to other infections  

•        shortage of donors  

•        high initial cost 
2 

[6] 
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         M3.    (a)     (i)      kidney 
1 

 

 

 

(ii)     bladder 
1 

 

 

 

(iii)    liver 
1 

 

 

 

(iv)    lung(s) 
1 

 

 

 

(v)    skin 
1 

 

 

 

(b)     (i)      3000 

allow 2970 to 3030 

correct answer gains 2 marks with or without working 

if answer incorrect allow 1 mark for evidence of 1550 + 450 + 
1000 (allow tolerance of + or – ½ square on each) 

2 

 

 

 

(ii)     1600 

allow 1570 to 1630 
1 

 

 

 

(iii)    1400 

allow (b)(i) – (b)(ii) 
1 

 

 

 

(iv)    correct plot from (b)(iii) 

tolerance ½ square ignore width 
1 

PhysicsAndMathsTutor.com



   

  

 

 

Page 5 

 

 

 

(v)     cells swell / overhydrated /  
damaged 

accept poisoned (by urea) 
1 

[11] 
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M4.       (a)    pancreas 

allow phonetic spelling 
1 

 

 

 

(b)     (i)      A 
1 

 

 

 

shortest / quicker time (to work) 
1 

 

 

 

(ii)     D 
1 

 

 

 

acts for longest time 

mark dependent on D 

allow D will last until 09.00 / breakfast / 24 hours 
1 

 

 

 

(iii)    diet / exercise 

if ‘diet’ is qualified, then will need correct qualification, e.g. 
‘less carbohydrate / sugar’  

accept pancreas transplant / stem cell treatment 
1 

[6] 
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         M5.    (a)     (i)      water 
1 

 

 

 

(ii)     small 
1 

 

 

 

(iii)    3.15 
1 

 

 

 

(b)     (i)      21 000 
1 

 

 

 

(ii)     2 years 
1 

 

 

 

(iii)    prevent rejection 
1 

[6] 
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M6.(a)    a higher concentration would be difficult to stir 
1 

 

 

 

(b)     (i)      methane 
1 

 

 

 

(ii)     60 

100 - (5 + 35) but incorrect answer allow 1 mark 
2 

 

 

 

(c)     (i)      aerobic respiration 
1 

 

 

 

(ii)     oxygen 
1 

[6] 
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M7.       (a)    pancreas 

apply list principle 
1 

 

 

 

(b)    (i)      protein 

apply list principle 
1 

 

 

 

(ii)     any one from: 

•        (controlling / changing) diet 

accept sugar(y foods) / named eg 

ignore references to starch / fat / protein / fibre 

•        exercise 

accept example, eg go for a run 

•        pancreas transplant 

accept named drug eg metformin 
1 

 

 

 

(c)    (i)      increase 

ignore reference to women 
1 

 

 

 

then fall 
1 

 

 

 

relevant data quote (for male) 

eg max at ages 65–74 or starts at 10 (per thousand) or max 
at 130 (per thousand) or ends at 120 (per thousand) 

accept a difference between any pairs of numbers in data set 

accept quotes from scale eg ‘130’ or ’130 per thousand’ but 
not ’130 thousand’; to within accuracy of +/- 2 (per thousand) 

1 

 

 

 

(ii)     (between 0 and 64) more females (than males) or less males (than 
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females) 

ignore numbers 

allow eg females more diabetic than males 
1 

 

 

 

(over 65) more males (than females) or less females (than males) 

allow eg males more diabetic than females 
1 

[8] 
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M8.     (a)     brain 

in correct order only 
1 

blood 
1 

sweat 
1 

 

 

 

(b)     (i)      A 
1 

 

 

 

(ii)     to replace ions lost (in sweat) 

accept salts 

allow named examples, eg. prevent cramps 
1 

 

 

 

(iii)    any one from: 

•        there is too much glucose / sugar in the sports drink 
•        they shouldn’t have too much glucose / blood sugar 
•        it would cause their blood glucose / sugar to rise (too high) 

1 

[6] 
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Q1.Humans control their internal environment in many ways. 

Look at the diagram below. 

  

(a)     Name organ A. 

............................................................................................................................. 
(1) 

 
 
 

(b)     Organ A stores glucose. 

People with Type 1 diabetes cannot effectively control the levels of glucose in their 
blood. 

Name the hormone people with Type 1 diabetes have to inject to decrease their 
blood glucose level. 

............................................................................................................................. 
(1) 

 
 
 

(c)     Which organ produces urine? 
  

  Tick one box.   

  Brain 
 

  Lungs 
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  Kidney 
 

  Thyroid 
 

 
(1) 

 
 
 

(d)     Marathon runners often drink sports drinks during a race. 

Explain why. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 

............................................................................................................................. 
(2) 

(Total 5 marks) 
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Q2.         Doctors use dialysis to treat patients with kidney failure. 

The table shows the sizes of molecules of some of the substances found in blood plasma. 
  

Substance 
Size of molecule 
in arbitrary units 

Water 18 

Sodium ion 23 

Urea 60 

Glucose 180 

Albumin (a blood protein) 68 000 
 

(a)     Use information from the table to answer the questions. 

(i)      Albumin is a blood protein. Albumin is not removed from the blood during 
dialysis. 

Explain why. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 
(2) 

 
 
 

(ii)     During a dialysis session, one patient’s body mass decreased by 2 kilograms. 

This decrease was mainly due to removal from the blood of one of the 
substances in the table. 

Which substance was this? ................................................................ 
(1) 

 
 
 

(iii)    The substance you named in part (a)(ii) was able to pass through the dialysis 
membrane. 

Draw a ring around the correct answer to complete the sentence. 

The substance passed through because the 
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  mpermeable. 

membrane was partially permeable. 

  surrounded by capillaries. 
 

(1) 
 
 
 

(b)     For most patients, a kidney transplant is better than continued treatment using 
dialysis. 

Kidney transplants have some disadvantages. 

Give two disadvantages of kidney transplants. 

1 ..................................................................................................................... 

........................................................................................................................ 

2 ..................................................................................................................... 

........................................................................................................................ 
(2) 

(Total 6 marks) 
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Q3.The diagram shows some of the organs of the human body. 

  

(a)     Which organ labelled on the diagram: 

(i)      produces urine ..................................................................................... 
(1) 

 
 
 

(ii)     stores urine .......................................................................................... 
(1) 

 
 
 

(iii)    produces urea ...................................................................................... 
(1) 

 
 
 

(iv)    gets rid of carbon dioxide .................................................................... 
(1) 

 
 
 

(v)     helps to control body temperature? ..................................................... 
(1) 

 
 
 

(b)     Bar chart 1 shows the volume of water the human body gains each day. 
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Bar chart 1 

  
Source of water gained by body 

(i)      Calculate the total volume of water the body gains each day. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

Total volume of water gained = .................................................. cm3 

(2) 
 
 
 

Bar chart 2 shows the volume of water lost each day by breathing out, in sweat and 
in faeces. 

Bar chart 2 
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Water lost by body 

(ii)     Calculate the total volume of water lost each day by breathing out, in sweat 
and in faeces. 

............................................................................................................... 

............................................................................................................... 

Volume = .................................................. cm3 

(1) 

 

 

 

(iii)    The volume of water the body loses must balance the volume of water he body gains. 

Use your answers to part (b)(i) and part (b)(ii) to calculate the volume of water lost in urine. 

............................................................................................................... 

............................................................................................................... 

Volume of water lost in urine = .................................................. cm3 

(1) 

 

 

 

  

(iv)    Plot your answer to part (b)(iii) on Bar chart 2. 
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(1) 

 

 

 

(v)     After taking some types of recreational drugs, the kidneys produce very little urine. 

What happens to the body cells if the kidneys produce very little urine? 

............................................................................................................... 

............................................................................................................... 

(1) 

(Total 11 marks) 
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Q4.Type 1 diabetes develops when the body does not produce enough insulin. 

(a)     Which organ produces insulin? 

........................................................................................................................ 

(1) 

 

 

 

(b)     One treatment for diabetes is to inject insulin. 

The table gives the properties of four different types of insulin, A, B, C and D. 

  

  
Type of 

insulin 

Time taken for the insulin to 

begin to work in minutes 

Time taken for insulin 

to reach maximum 

concentration in the 

blood in minutes 

Time when insulin 

is no longer 

effective in hours 

  A 15-20 30-90 3-4 

  B 30-60 80-120 4-6 

  C 120-240 360-600 14-16 

  D 240-360 600-960 18-20 

  

 

 

(i)      Some people with diabetes need to inject insulin just before a meal to stop a big increase in blood sugar concentration. 

Which type of insulin, A, B, C or D, should these people with diabetes inject just before a meal? 

.................................................. 

Give the reason for your answer. 

............................................................................................................... 

............................................................................................................... 

(2) 

 

 

 

(ii)     A person with diabetes is told to inject type B insulin immediately after breakfast at 09.00. 

The person with diabetes is told to then inject a second type of insulin at lunchtime at 12.00. 

The second type of insulin should keep the blood sugar level under control for the rest of the 24 hours. 

Which type of insulin, A, C or D, should this person with diabetes inject at lunchtime? 

.................................................. 
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Give the reason for your answer. 

............................................................................................................... 

............................................................................................................... 

(2) 

 

 

 

(iii)     Apart from injec ing insulin, give one other way in which Type 1 diabetes can be controlled. 

............................................................................................................... 

(1) 

(Total 6 marks) 
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Q5.People with kidney disease may be treated by dialysis. 

The diagram shows a dialysis machine. 

 

 

(a)     Draw a ring around the correct answer to complete each sentence. 

A person loses mass during dialysis. One patient lost 2.2 kilograms during a dialysis  

session. 

  

      salt   

  (i) This person lost mass mainly because urea was removed from the blood. 

      water   

 

(1) 

 

 

 

(ii)     This substance was able to pass through the partially permeable membranes 

  

    large. 

  because its molecules are round. 

    small. 

 

(1) 
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(iii)    The concentration of sodium ions at X is 3.15 grams per dm3. 

At the end of a dialysis session, the most likely concentration of sodium ions 

  

    0.00   

  at Y would be 3.15 grams per dm3. 

    6.30   

 

(1) 

 

 

 

(b)     The table shows the cost, in the UK, of treating one patient who has kidney disease. 

  

    Treatment 
Cost per year in  

pounds 

  Dialysis   30 000 

  Kidney transplant:     

    
operation + first year’s medical care medical care in 

each further year 

51 000  

5 000 

 

(i)      During the first year, dialysis treatment is cheaper than a kidney transplant. 

How much cheaper is the dialysis treatment? ................................................. pounds 

(1) 

 

 

 

(ii)     After some time, the cost of treating a patient by a transplant operation would be cheaper than continual treatment by dialysis. 

How many years would it take? 

Draw a ring around one answer. 

  

  2 years 3 years 4 years 

 

(1) 
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(iii)    A transplant pa ient needs to take drugs for the rest of his life to suppress the immune system. 

Why is it necessary to suppress the immune system ?  

............................................................................................................... 

............................................................................................................... 

(1) 

(Total 6 marks) 
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Q6.The diagram shows one type of biogas generator. 

  

(a)     With his type of biogas generator, the concentration of solids that are fed into the 

reactor must be kept very low. 

Suggest one reason for this. 

Tick ( ) one box. 

A higher concentration contains too little oxygen.                     

A higher concentration would be difficult to stir.                        

A higher concentration contains too much carbon dioxide.      

(1) 

 

 

 

(b)     The pie chart shows the percentages of the different gases found in the biogas. 
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Gas X is the main fuel gas found in the biogas. 

(i)      What is he name of gas X? 

Draw a ring around one answer. 

  

  methane nitrogen oxygen 

 

(1) 

 

 

 

(ii)     What is the percentage of gas X in the biogas? 

Show clearly how you work out your answer. 

............................................................................................................... 

............................................................................................................... 

Percentage of gas X = ........................................ 

(2) 

 

 

 

(c)     If the biogas generator is not airtight, the biogas contains a much higher percentage 

of carbon dioxide. 

Draw a ring around one answer in each part of this question. 

  

      aerobic respiration. 

  (i) The air that leaks in will increase the rate of anaerobic respiration. 
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      fermentation. 

 

(1) 

 

 

 

      ammonia. 

  (ii) The process in part (c)(i) occurs because the air contains nitrogen. 

      oxygen. 

 

(1) 

(Total 6 marks) 
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Q7.Diabetes is a disease in which the concentration of glucose in a person’s blood may rise to fatally high levels. 

Insulin controls the concentration of glucose in the blood. 

(a)     Where is insulin produced? 

Draw a ring around one answer. 

  

  gall bladder liver pancreas 

 

(1) 

 

 

 

(b)     People with diabetes may control their blood glucose by injecting insulin. 

(i)      If insulin is taken by mouth, it is digested in the stomach. 

What type of substance is insulin? 

Draw a ring around one answer. 

  

  carbohydrate fat protein 

 

(1) 

 

 

 

(ii)     Apart from using insulin, give one other way people with diabetes may reduce their blood glucose. 

............................................................................................................... 

(1) 

 

 

 

(c)     The bar chart shows the number of people with diabetes in different age groups in the UK. 
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Age in years 

(i)      Describe how the number of males with diabetes changes between the ages of 0 – 44 years and 75 years and over. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

(3) 

 

 

 

(ii)     Compare the number of males and females with diabetes: 

between the ages of 0 and 64 years 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

over the age of 65 years. 
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............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

(2) 

(Total 8 marks) 
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Q8.Human body temperature must be kept within narrow limits. 

The image shows a cyclist in a race. 

 

            © Ljupco/iStock/Thinkstock 

 

 

 

(a)     Use the correct answer from the box to complete each sentence. 

  

  blood brain kidney sweat urine 

  

 

 

The cyclist’s body temperature is monitored by a centre in the ........................ . 

This centre is sensitive to the temperature of the cyclist’s ................................ . 

If the cyclist’s body temperature increases, his body increases 

the production of ...................................... . 

(3) 

 

 

 

(b)     (i)      Cyclists drink sports drinks after a race. 

The table below shows the ratio of glucose to ions in three sports drinks, A, B and C. 

  

    Sports drink 

    A B C 

  
Ratio of glucose (g per dm3)  

to ions (mg per dm3) 
15:14 12:1 2:7 
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The closer this ra io of glucose to ions is to 1:1 in a sports drink, the faster the body replaces water. 

Which sports drink, A, B or C, would replace water fastest in an athlete?   

(1) 

 

 

 

(ii)     Why should sports drinks contain ions? 

............................................................................................................... 

............................................................................................................... 

(1) 

 

 

 

(iii)    Why should a person with diabetes not drink too much sports drink? 

............................................................................................................... 

............................................................................................................... 

(1) 

(Total 6 marks) 
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M1.(a)     detect changes in surroundings or detect stimuli 
allow any named stimulus for skin 

1 

 

 

 

convert information to impulse 
allow send impulse to sensory neurones / brain 

1 

 

 

 

(b)     (i)       
  

  muscle contract(ion) 

  

gland release / secrete / 
produce chemical 
/ hormone / 
enzyme 

 

1 mark for each effector 
1 mark for each response 
response must match type of effector (if given) 
ignore examples 
ignore relax(ation) / movement for contraction 
do not allow expansion for muscles 

4 

 

 

 

(ii)     any one from: 

•        (maintain temperature at which) enzymes work best 
•        so chemical reactions are fast(est) 
•        prevent damage to cells / enzymes 

allow prevent enzymes being denatured (by temperature 
being too high) 

1 

[7] 
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M2.   (a)    Y - spinal cord / central nervous system / CNS 
do not accept spine 
ignore nerve / nervous system / coordinator 
ignore grey / white matter 

1 

 

 

 

W - receptor / nerve ending 
ignore sensory / neurone / stimulus 

1 

 

 

 

X - effector / muscle 
allow gland 

1 

 

 

 

(b)     any two from: eg  
accept reverse argument for each marking point 

•       reflex action quicker  

•       effect of reflex action over shorter period  

•       hormone involves blood system and reflex involves neurones / nerve cells  
ignore nervous system / nerves 

•       reflex involves impulses and hormone involves chemicals  

•       reflex action affects only one part of the body 
ignore involves brain 
ignore outside / inside stimuli 

2 

[5] 
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M3.     (a)    B 
1 

 

 

 

less / no insulin (produced) or insulin produced in pancreas 
allow pancreas can’t monitor (blood) sugar (level) 
ignore pancreas can’t control (blood) sugar (level) 
allow increased glucagon production 
allow A as liver stores less glucose / sugar for 2 marks only 

1 

 

 

 

(b)     (i)      (it / protein / insulin) digested / broken down 
if ref to specific enzyme must be correct (protease / pepsin) 
ignore denatured 
do not accept digested in mouth / other incorrect organs 

1 

 

 

 

(ii)     any two from:  
ignore injections 

•        (attention to) diet 
accept examples, eg eat less sugar(y food) or eat small 
regular meals 
allow eat less carbohydrate / control diet 
ignore cholesterol or balanced / healthy diet 

•        exercise  
ignore keep fit / healthy 

•        (pancreas) transplant / stem cells / genetic engineering 
2 

[5] 
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M4.         (a)      (i)      any one from: 

•        chemical messenger / message 
allow substance / material which is a messenger 

•        chemical / substance produced by a gland 
allow material produced by a gland 

•        chemical / substance transported to / acting on a target organ 

•        chemical / substance that controls body functions 
1 

 

 

 

(ii)     gland / named endocrine gland 
brain alone is insufficient 
allow phonetic spelling 

1 

 

 

 

(iii)    in blood / plasma or circulatory system or bloodstream 
accept blood vessels / named 
do not accept blood cells / named 

1 

 

 

 

(b)     each hormone must be linked to correct actionapply list principleignore the gland 
producing hormone 

FSH stimulates oestrogen (production) / egg maturation / egg ripening 
ignore production / development of egg 

1 

 

 

 

oestrogen inhibits FSH 
allow oestrogen stimulates LH / build up of uterine lining 

1 

 

 

 

LH stimulates egg / ovum release / ovulation 
accept LH inhibits oestrogen 
accept LH controls / stimulates 
growth of corpus luteum 
ignore production of egg 

1 
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[6] 

 

M5.         (a)      (i)     the lower the temperature the shorter the time 
a trend is required 
accept reverse 

or 

the lower the temperature the more chance of frostbite 
accept the lower the temperature the faster you get frostbite 
accept positive correlation but not directly proportional 
ignore wind speed 

1 

 

 

 

(ii)     any value from 5 to below 10 
do not accept 10 
allow less than 10 or < 10 

1 

 

 

 

(b)     Muscles ‘shiver’  
if more than two boxes ticked deduct 1 mark for each 
additional tick 

1 

 

 

 

Blood vessels supplying the skin capillaries constrict 
1 

[4] 
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        M6.    (a)     (i)      A – pituitary 
allow hypothalamus 

1 

 

 

 

B – ovary / ovaries 
1 

 

 

 

(ii)     in blood (stream) 
accept in plasma 
ignore dissolved 

1 

 

 

 

(b)     (i)      FSH and Luteinising Hormone (LH) 
1 

 

 

 

(ii)     fertilised  
OR  
reference to sperm 

1 

 

 

 

form embryos / ball of cells or cell division 
1 

 

 

 

(embryo) inserted into mother’s womb / uterus 
allow (fertilised egg) is inserted into mother’s womb / uterus 

1 

 

 

 

(iii)    any one from: 

•        multiple births lead to low birth weight 

•        multiple births cause possible harm to mother / fetus / embryo / 
baby / miscarriages 
allow premature 
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ignore reference to cost / ethics / population 
1 

 

 

 

(c)    (i)      any one from: 

•        almost identical 
allow S (slightly) more successful 

•        both approximately 20% 
1 

 

 

 

(ii)     larger numbers (in clinic R) (in 2007) 
allow only 98 (in S) (compared to 1004 (in R)) 

1 

 

 

 

results likely to be more repeatable (in 2008) 
allow more reliable 
do not accept more reproducible / accurate / precise 

1 

[11] 
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        M7.     (a)     (i)      without oxygen 
ignore reference to ‘air’ 

1 

 

 

 

(ii)     otherwise difficult to stir / to pump / to transfer 
allow prevent ‘clogging’ owtte 

1 

 

 

 

(iii)    need to stir / pump / heat 
1 

 

 

 

(b)     (i)      rises then falls 
1 

 

 

 

then levels / slight rise 
1 

 

 

 

quantitative descriptor 
     - e.g. to 80% / max. on day 
4 / min. on day 16 

accept other valid quantitative descriptor 
allow accuracy ± ½ small square 

1 

 

 

 

(ii)     16    (15.5 to 16.4) 
1 

 

 

 

(c)     any two from: 

•        oxygen present 

•        (CO2 produced) by aerobic respiration 

or not much anaerobic respiration 

•        not much methane / CH4 produced 
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2 

[9] 
 

M8.(a)     microorganisms 
allow microbes / bacteria / fungi / decomposers 

1 

 

 

 

(microorganisms) respire 
do not allow dead plants respire 

1 

 

 

 

(respiration / decay / microorganisms) releases (thermal) energy / ‘heat’ 
ignore produce ‘heat’ 
do not allow produce energy 
do not allow dead plants release ‘heat’ 

1 

 

 

 

(b)     (i)      any three from: 

•        (opening) allows oxygen in 
•        microorganisms / eggs need oxygen 

allow air for oxygen 
•        oxygen needed for respiration 
•        (opening) allows release of carbon dioxide (from microorganisms / 

respiration / eggs) 
allow gaseous exchange (1 mark) of / for microorganisms / 
eggs (1 mark) if none of first four points given 

•        (opening) allows energy / ‘heat’ to escape 
•        (closing) retains energy / ‘heat’ if too cool / at night 

if no mark awarded for either of these points allow 1 mark for 
vents open in the day to prevent overheating and close at 
night to prevent it getting too cold 

•        (closing) retains moisture 
allow (opening) releases moisture 

3 

 

 

 

(ii)     any one from: 
•        maintains sex balance 

e.g. equal / best / correct numbers of male and female 
•        (survival of species depends on there being) males and females in 

population 
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allow so the offspring are not all the same sex 
1 

[7] 
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M9.Marks awarded for this answer will be determined by the Quality of Communication (QC) as 
well as the standard of the scientific response. Examiners should also apply a ‘best-fit’ 
approach to the marking. 

0 marks 
No relevant content. 
 
 
 

Level 1 (1 – 2 marks) 
There is a description of thermoregulation or at least one correct mechanism (skin, 
sweat glands or muscles) but roles may be confused. 
 
 
 

Level 2 (3 – 4 marks) 
There is a description of thermoregulation or some correct mechanisms (sweating, 
shivering, blood flow in the skin). 

Level 3 (5 – 6 marks) 
There is a clear description of thermoregulation by TC or skin and some correct 
control mechanisms. 
 
 
 

examples of biology points made in the response: 
full marks may be awarded for detailed description of what 
happens if the core temperature is either too high or too low 

•        temperature receptors in TC 
•        the TC detects (core) body / blood temperature 
•        temperature receptors in the skin send impulses to the TC, giving information 

about skin temperature 
•        if the core body temperature is too high: blood vessels / arterioles supplying 

the skin capillaries dilate / vasodilation 
do not accept refs to veins instead of arterioles or answers 
that imply blood vessels have moved up / down through the 
skin. 
 
 
 

•        so that more blood flows (through the skin) and more heat is lost 
•        sweat glands release more sweat to cool the body 
•        by evaporation 
•        if the core body temperature is too low: blood vessels supplying the skin 

capillaries constrict 
•        to reduce the flow of blood (through the skin) and less heat is lost 

allow idea of blood diverted to vital organs in extreme cold 
•        muscles may shiver to release (heat) energy 
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•        from respiration, some of which is lost as heat 
[6] 
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Q1.This question is about the nervous system. 

(a)     Describe the function of receptors in the skin. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 
(2) 

 
 
 

(b)     A response is caused when information in the nervous system reaches an effector. 

(i)      There are two different types of effector. 

Complete the table to show: 

•        the two different types of effector 

•        the response each type of effector makes. 

 
(4) 

 
 
 

(ii)     Some effectors help to control body temperature. 

Give one reason why it is important to control body temperature. 

............................................................................................................... 
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............................................................................................................... 
(1) 

(Total 7 marks) 
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Q2.          The diagram shows the structures involved in a reflex action. 

 

(a)     On the diagram, name the structures labelled W, X and Y. 
(3) 

 
 
 

(b)     The control of blood sugar level is an example of an action controlled by hormones. 

Give two ways in which a reflex action is different from an action controlled by 
hormones. 

1 ..................................................................................................................... 

........................................................................................................................ 

........................................................................................................................ 

2 ..................................................................................................................... 

........................................................................................................................ 

........................................................................................................................ 
(2) 

(Total 5 marks) 
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Q3.          Diabetes is a disease in which a person’s blood glucose concentration may rise. 

Doctors give people drugs to treat diabetes. 

The table shows some of the side effects on the body of four drugs, A, B, C and insulin, 
used to treat diabetes. 

  

Drug Side effects on the body 

A 
Weight loss 
Liver, kidney and heart damage 
Feeling of sickness 

B Weight gain 
Damage to some cells in pancreas 

C 
More water is kept in the body 
Weight gain 
ncreased chance of bone breakage in women 

Insulin 
A little more water is kept in the body 
Weight gain 
ncreased risk of lung damage 

 

(a)     Which drug, A, B, C or insulin, is most likely to result in an increase in blood sugar 
concentration in some people? 

Explain your answer. 

Drug .............................................................................................................. 

Explanation 

........................................................................................................................ 

........................................................................................................................ 
(2) 

 
 
 

(b)     (i)      Drugs A, B and C can be taken as tablets. 

The chemicals in the tablets are absorbed into the blood from the digestive 
system. 

Insulin is a protein. 

Insulin cannot be taken as a tablet. 

Why? 
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............................................................................................................... 
(1) 

 
 
 

(ii)      Other than using drugs, give two methods of treating diabetes. 

1 ............................................................................................................ 

2 ............................................................................................................ 
(2) 

(Total 5 marks) 
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Q4.The human body produces many hormones. 

(a)     (i)      What is a hormone? 

........................................................................................................................ 

........................................................................................................................ 
(1) 

 
 
 

(ii)     Name an organ that produces a hormone. 

........................................................................................................................ 
(1) 

 
 
 

(iii)    How are hormones transported to their target organs? 

........................................................................................................................ 
(1) 

 
 
 

(b)     Describe how the hormones FSH, oestrogen and LH are involved in the control of 
the menstrual cycle. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 
(3) 

(Total 6 marks) 
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Q5.         A group of students is going on an outdoor expedition. 
The students need to keep warm in windy conditions. 

The table shows the effect of wind speed on how quickly someone gets frostbite at 
different air temperatures. 

  

Wind speed in metres 
per second 

Air temperature in °C 

10 0 –10 –20 –30 

0      

5      

10      

15      

20      

  

Key 

Time taken to get frostbite:  No frostbite 

 30 minutes 

 10 minutes 

 5 minutes 

 

(a)     (i)     Describe the effect of changing air temperature on the time taken to get 
frostbite. 

............................................................................................................... 

............................................................................................................... 
(1) 

 
 
 

(ii)     What is the longest time it is safe to stay outside when the air temperature is 
–20 °C and the wind speed is 10 metres per second? 

                                              .................................................. minutes 
(1) 
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(b)     When core body temperature begins to fall, changes may happen in the body. 

Which two changes will happen when core body temperature begins to fall? 

Tick ( ) two boxes. 
  
More blood flows through skin capillaries 

 

Muscles ‘shiver’ 
 

Blood vessels supplying the skin capillaries constrict 
 

Sweat glands release more sweat 
 

 
(2) 

(Total 4 marks) 
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Q6.The diagram shows the position of two glands, A and B, in a woman. 

  

(a)     (i)      Name glands A and B. 

A ...................................................................... 

B ...................................................................... 
(2) 

 
 
 

(ii)     Gland A produces the hormone Follicle Stimulating Hormone (FSH). 

FSH controls changes in gland B. 

How does FSH move from gland A to gland B? 

............................................................................................................... 
(1) 

 
 
 

(b)     (i)      A woman is not able to become pregnant. The woman does not produce 
mature eggs. The woman decides to have In Vitro Fertilisation (IVF) treatment. 

Which two hormones will help the woman produce and release mature eggs? 

Tick ( ) one box. 
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FSH and Luteinising Hormone (LH)                     

FSH and oestrogen                                              

Luteinising Hormone (LH) and oestrogen            
(1) 

 
 
 

(ii)     Giving these hormones to the woman helps her to produce several mature 
eggs.  
Doctors collect the mature eggs from the woman in an operation. 

Describe how the mature eggs are used in IVF treatment so that the woman 
may become pregnant. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 
(3) 

 
 
 

(iii)    IVF clinics have been set a target to reduce multiple births. 
  

  
At least 76% of IVF treatments should result in single babies 
and a maximum of 24% of treatments should result in multiple 
births. 

 

Suggest one reason why the clinics have been set this target to reduce 
multiple births. 

............................................................................................................... 
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............................................................................................................... 
(1) 

 
 
 

(c)     Two clinics, R and S, used IVF treatment on women in 2007. Doctors at each clinic 
used the results of the treatments to predict the success rate of treatments in 2008. 

The table shows the information. 
  

    Total number of IVF 
treatments in 2007 

Number of IVF 
treatments resulting 
in pregnancy in 2007 

Predicted 
percentage success 

rate in 2008 

  Clinic R 1004 200 18–23 

  Clinic S 98 20 3–56 

 

(i)      Compare the success rates of the two clinics in 2007. 

............................................................................................................... 

............................................................................................................... 
(1) 

 
 
 

(ii)     The range of the predicted success rate in 2008 for clinic R is much smaller 
than the range of the predicted success rate for clinic S. 

Suggest why. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 
(2) 

(Total 11 marks) 
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Q7.The diagram shows one type of anaerobic digester. The digester is used to produce  
biogas. 

  

(a)     (i)      What does anaerobic mean? 

............................................................................................................... 

............................................................................................................... 
(1) 

 
 
 

(ii)     The concentration of solids that are fed into this digester must be kept very 
low. 

Suggest one reason why. 

............................................................................................................... 

............................................................................................................... 
(1) 

 
 
 

(iii)    This digester is more expensive to run than some other simpler designs of 
biogas generator. 

Suggest one reason why. 

............................................................................................................... 

............................................................................................................... 
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(1) 
 
 
 

(b)     The graph shows how the composition of the biogas produced by the digester 
changed over the first 30 days after the digester was set up. 

  

Use information from the graph to answer the following questions. 

(i)      Describe how the percentage of carbon dioxide changed over the 30 days. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 
(3) 

 
 
 

(ii)     On which day was the best quality biogas produced? .......................... 
(1) 

 
 
 

(c)     Four days after the digester was first set up, the biogas contained a high 
percentage of carbon dioxide. 

Suggest an explanation for this. 
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............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 
(2) 

(Total 9 marks) 
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Q8.Most birds sit on their eggs to keep them warm until they hatch. 

Megapode birds: 

•        dig a large hole in sand 

•        fill the hole with dead plants 

•        lay their eggs on top of the dead plants 

•        cover the surface with a thick layer of sand. 

 
 
 

The image below shows a megapode bird’s nest. 

 

 
 
 

(a)     The dead plants in the nest decay. The decaying process helps to keep the eggs 
warm for many weeks. 

Suggest how. 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 

........................................................................................................................ 
(3) 

 
 
 

(b)     (i)      Megapode birds open and close the air vents of the nest at different times of 
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the day. 

Suggest reasons why it is necessary to open and close the air vents. 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 

............................................................................................................... 
(3) 

 
 
 

(ii)     The sex of a megapode bird that hatches from an egg depends on the 
temperature at which the egg was kept. 

Use this information to suggest why it is important for megapode birds to 
control the temperature of their nests. 

............................................................................................................... 

............................................................................................................... 
(1) 

(Total 7 marks) 
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Q9.In this question you will be assessed on using good English, organising information 
clearly and using specialist terms where appropriate. 

The human body is kept at a constant internal temperature of about 37 °C. 

Body temperature is monitored and controlled by the thermoregulatory centre in the brain. 

 
 
 

Describe what happens in the body to keep the body temperature constant. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

 
 
 

Extra space ............................................................................................................ 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 
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................................................................................................................................. 

................................................................................................................................. 

................................................................................................................................. 
(Total 6 marks) 
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wh	ch�c�n�r�l�����b�l	��

�

c�n�r�l���h��w���r�l�v�l�by�c�u�	ng

r��b��r
�	�n��f�w���r



K	dn�y�

��yro�d�Gl�nd Thyr�x	n� L	v�r��nd�K	dn�y� C�n�r�l���h������b�l	��

Adr	n�l�Gl�nd Adr�n�l	n� L	v�r��nd����r� 
r�
�r���f�r�f	gh���nd�fl	gh�

�	�t	� T�������r�n� M�l��r�
r�duc�	v���rg�n�
D�v�l�
�����c�nd�ry���xu�l

ch�r�c��r��	c�

P�n
r	��-

In�ul	n

�

�

Gluc�g�n

L	v�r

�

�

L	v�r

D�cr������bl��d�gluc����l�v�l�

�

Incr������bl��d�gluc����l�v�l�

Ov�r�	�

O���r�g�n

Pr�g����r�n��
F���l��r�
r�duc�	v���rg�n�

C�n�r�l���h��d�v�l�
��n���f��gg,

��n��ur�l�cycl���nd�d�v�l�
���c�nd�ry

��xu�l�ch�r�c��r	��	c�.

�

CO�TROL�OF�BLOOD�GLUCOSE

P�ncr����In�ul	n��nd�Gluc�g�n�(l�w�r���h��bl��d�gluc����l�v�l)

Incr�������h��bl��d�gluc����l�v�l)

In�ul	n�Eff�c�

I��	ncr�������h��
�r���b	l	�y��f�c�ll�����gluc���

I��c�nv�r����xc����gluc�������-glyc�g�n

I��c�nv�r����xc����gluc�������f���

I�����
���h��br��kd�wn��f�f���

Gluc�g�n�'	���h��h�r��n�



Glyc�g�n�	���h�����r�d�c�rb�hydr���

DI
BETES

�YPE�1 �YPE�2

In�ul	n�d�
�nd�n� In�ul	n��	nd�
�nd�n�

B�dy�d����n���
r�duc��	n�ul	n B�dy�	��r��	���nc�����	n�ul	n

C�u��d�by�d���g�����
�ncr��� C�u��d�by�
��r�l	f���yl���nd�d	��

Tr����d�w	�h�	n�ul	n�	nj�c�	�n� Tr����d�w	�h�l	f���yl��ch�ng��

M����c����n�	n�y�ung��g� C����n�	n��b����
��
l�

I��c�n�b��g�n��	c. I��	������ly��nv	r�n��n��l.

Drug���	gh��n���b��r�qu	r�d Drug���r��g	v�n������k��b�dy����r��
�nd����	n�ul	n

DI
BETES�TRE
TME�T

TYPE�1

In�ul	n�	nj�c�	�n��d	r�c�ly�	n����h��bl��d���r���.

L������k�n��r�lly����b�	ng���
r���	n�h�r��n��	��c�n�g���d	g����d�by������ch.

Th��	n�ul	n�c�nv�r����xc����gluc����	n���glyc�g�n��nd�c�n�r�l��h��bl��d�gluc����l�v�l.

L����	n��k���f�c�rb�hydr����.

P�ncr���	c�Tr�n�
l�n�

P�ncr���	c�C�ll�Tr�n�
l�n�

U�	ng������c�ll�����r�g�n�r����
�ncr���	c�c�ll�.

TYPE�2

B�l�nc�d�d	��

R�gul�r�Ex�rc	��

W�	gh��M�n�g���n�

Drug����	ncr�������n�	�	v	�y��f�
�ncr�������	n�ul	n

In�ul	n�	nj�c�	�n�����	ncr������h��c�nc�n�r��	�n��f�	n�ul	n������k���h�����r��r��
�n�	v�����	n�ul	n.

�EG
TIVE�FEEDB
CK

Wh�n��h��l�v�l��f��ny�h	ng�r	�����b�v���
�	�u��l	k��gluc����c�nc�n�r��	�n,�w���r�c�nc�n�r��	�n��r����
�r��ur��n�g��	v�

f��db�ck�d�cr������	�

Wh�n��h��l�v�l��f��ny�h	ng�d�cr������b�l�w��
�	�u���h��n�g��	v��f��db�ck�r�	����	�.



FIGH��OR�FLIGH��HORMONE

S�r������r��n�

Incr�����h��r��r���

Incr�����br���h	ng�r���

D	l�����h��
u
	l

E��rg�ncy���r��n��

Incr�����Bl��d�Fl�w

Incr������h��fl�w��f��xyg�n�����h��br�	n

D	v�r��bl��d�fl�w��w�y�fr����h��gu�

�HUMAN�REPRODUC�IVE�SYS�EM

TESTOSTERO�E

M�l��h�r��n��r��
�n�	bl��f�r���c�nd�ry���xu�l�ch�r�c��r�



OESTROGE�

F���l��h�r��n��r��
�n�	bl��f�r���c�nd�ry���xu�l�ch�r�c��r�

ME�STUR
TIO��CYCLE



D�y� P���	 D	v	lo�m	nt

D�y�1-�D�y�4 M�n��ur��	�n Sh�dd	ng��f��h��u��ru��l	nn	ng��l�ng�w	�h��h���gg.�Pr�g����r�n��f�ll�

D�y�5-�D�y�14 F�ll	cul�r�Ph��� Egg�	�����ur�d�	n��h���v�ry.�Incr�����	n�FS�

D�y�14 Ovul��	�n Egg�	��r�l����d.�C�u��d�by�Lu��n	z	ng���r��n�

D�y�14-D�y�28 Lu���l�Ph���

Incr�����	n�
r�g����r�n���nd�����r�g�n�wh	ch���	n��	n���h��u��ru�

l	nn	ng��nd�w�	��f�r��gg�����f�r�	l	z�.�If�n���f�r�	l	z��	n�n�x��14�d�y�

l	nn	ng�br��k�.

�HORMONES�OF�MENS�URA�ION

Hormon	 Gl�nd Eff	
t�v	�D�y� Eff	
t

Foll�
l	�St�mul�t�n�

Hormon	�(FSH)
P	�u	��ry D�y�I-D�y�14

�

M��ur��	�n��f��gg�	n��h��f�ll	cl�.�S�	�ul�����h�


r�duc�	�n��f�O���r�g�n

Lut	n�z�n��Hormon	

(LH)
P	�u	��ry D�y�14 C�u���Ovul��	�n

O	�tro�	n Ov�r	�� D�y�14-D�y�28
D�v�l�
��u��ru��l	n	ng.�S�	�ul�����L���nd�	nh	b	�

FS�

Pro�	�t	ron	
E�
�y��gg�f�ll	cl�

	n��h���v�r	��
D�y�14-�D�y�28

M�	n��	n��l	nn	ng��f�u��ru���nd�
r�
�r��f�r


r�gn�ncy.�Inh	b	���b��h�L���nd�FS��S��n�

��n��ur��l�n�h�

�n�dur	ng�
r�gn�ncy.

CO�TR
CEPTIO��METHODS



Pr�v�n�	ng�S
�r������r��ch��h���gg.�Pr�v�n�	ng��h��	�
l�n���	�n��f��h��zyg����	n��h��u��ru�.

B�rr�	r�M	t�od�:�Pr�v�n���h���
�r�����������h���gg�

Hormon�l�M	t�od�:�Pr�v�n����h���gg��������ur���r�
r�v�n���h��	�
l�n���	�n��f��gg��	n��h��u��ru�.

C�	m�
�l�M	t�od�:�K	ll���h���
�r�

Intr�ut	r�n	�D	v�
	:�Pr�v�n����bry��fr���	�
l�n�	ng

Sur��
�l�M	t�od:�I��	��
�r��n�n��c�n�r�c�
�	�n

HOW�CO�TR
CEPTIO��WORKS?

Contr�
	�t�v	�P�ll�

Th�y�c�n��	n��h���	x��f�f���l��h�r��n�������r�g�n��nd�
r�g����r�n�.�-MIX�PILL

Pr�v�n���h��r�l������f�FS��
r�v�n�	ng��h�����ur��	�n��f��gg�

M�k���h	ck��ucu��	n��h��c�rv	x����
r�v�n���h���n�ry��f��
�r��.

Pr�v�n���h��u��ru��l	nn	ng�d�v�l�
��n�,�
r�v�n�	ng�	�
l�n���	�n.

S����
	ll���r��
r�g����r�n���nly�
	ll�.

A�c�n�r�c�
�	v��	�
l�n��	���l���	n��r��d�wh	ch��l�wly�r�l�����
r�g����r�n��	n��h��u��ru�.

A�c�n�r�c�
�	v��
��ch��l����b��rb���h���	x��f�h�r��n���	n����h��bl��d

S	d��Eff�c��:�bl��d�
r���ur�,�h������b����k�n�d�	ly�ch�ng���	n���n��ur�l�
����rn

Contr�
	�t�v	�P�ll�

Th�y�c�n��	n��h���	x��f�f���l��h�r��n�������r�g�n��nd�
r�g����r�n�.�-MIX�PILL

Pr�v�n���h��r�l������f�FS��
r�v�n�	ng��h�����ur��	�n��f��gg�

M�k���h	ck��ucu��	n��h��c�rv	x����
r�v�n���h���n�ry��f��
�r��.

Pr�v�n���h��u��ru��l	nn	ng�d�v�l�
��n�,�
r�v�n�	ng�	�
l�n���	�n.

S����
	ll���r��
r�g����r�n���nly�
	ll�.

A�c�n�r�c�
�	v��	�
l�n��	���l���	n��r��d�wh	ch��l�wly�r�l�����
r�g����r�n��	n��h��u��ru�.

A�c�n�r�c�
�	v��
��ch��l����b��rb���h���	x��f�h�r��n���	n����h��bl��d

S	d��Eff�c��:�bl��d�
r���ur�,�h������b����k�n�d�	ly�ch�ng���	n���n��ur�l�
����rn



Intr��Ut	r�n	�D	v�
	

C�

�r�T�	��	n��r��d�	n����h��u��ru�

I��r�l������c�

�r�	�n��wh	ch��r����x	c�����
�r��

Th��d�v	c���l���
r�v�n���h��	�
l�n�	ng��f��h����bry��	n����h��u��ru�

S����r�l������
r�g����r�n���wh	ch�w�rk���h�������l	k��c�n�r�c�
�	v��
	ll�

Pr�v�n���h��r�l������f�FS��
r�v�n�	ng��h�����ur��	�n��f��gg�

M�k���h	ck��ucu��	n��h��c�rv	x����
r�v�n���h���n�ry��f��
�r��.

Pr�v�n���h��u��ru��l	nn	ng�d�v�l�
��n�,�
r�v�n�	ng�	�
l�n���	��

S	d��Eff�c��:�Inf�c�	�n;�In��rn�l�Bl��d	ng

�Sur��
�l�M	t�od�

VASEC�OMY:�M�l	�St	rl�z�t�on

S
�r���duc����r��cu���nd����l�d�����h����h���
�r���c�nn����n��r��h��ur��hr��
r�v�n�	ng�f�r�	l	z��	�n.

�UBEC�OMY:�F	m�l�St	rl�z�t�on

Th���v	duc����r��cu���nd��	�d����
r�v�n���h��r�l������f��gg�wh	ch�
r�v�n�

S��rl	z��l��

S	d��Eff�c���-�I��	��
�r��n�n�.

I�FERTILITY�PROBLEMS

OVULA�ION�PROBLEM

Th���gg��d��n������ur���r�
r�bl����vul��	ng.

Th��w���n�	��g	v�n�f�r�	l	�y�drug��wh	ch��r���h���	x��f�FS���nd�L���h�����	�ul���d����ur��	�n��nd��vul��	�n

FAULTY�TUBES

IMPLAN�A�ION

In�V	�r��F�r�	l	z��	�n�wh�r��f�r�	l	z��	�n�	��
�rf�r��d�	n��h��l�b�r���ry��nd��h����bry��	��	�
l�n��d�b�ck�	n��h��u��ru��f�r��h�

d�v�l�
��n�

PREGNANCY�DEVELOPMEN�

Surr�g����M��h�r�wh�r���h��f�r�	l	z�d��gg�	��	�
l�n��d�	n����n��h�r����h�r�wh��g	v���b	r�h

IN�VI�RO�FER�ILIZA�ION

Ex
�n�	v�

R��ul���	n��ul�	
l����bry��

Pr����ur��b	r�h�

B	r�h�w	�h�d	��b	l	�y

N����lw�y���ucc���ful



F�r�	l	�y�drug�������	�ul�����vul��	�n

Ov�ry��nd��
�r���r��c�ll�c��d����
�rf�r��f�r�	l	z��	�n.

F�r�	l	z�d��gg�	��d�v�l�
�d�	n��h��l�b�r���ry�g	v	ng��u	��bl��c�nd	�	�n�����d�v�l�
�	n����n���bry�.

E�bry��	��	n��r��d�	n����h��u��ru�

D�v�l�
��	n�����b�by.

Pl�n����r��n��

Aux	n�	��
r�duc�d�	n��h���h�����	
.�Wh�n�l	gh��f�ll���n��ux	n�	��	��d	�
l�c�d�����h���h�d�r��	d��
r����	ng�gr�w�h��f��h���h�d�r

r�g	�n�r��ul�	ng�	n�gr�w�h��f��h������w�rd��l	gh�.

Gr�v	�r�
	���-�Th����v���n���f�r�������w�rd��gr�v	�y.



I��	���l���c�u��d�by��ux	n.�In�r������ux	n�	nh	b	����h��gr�w�h��f��h��r���������h��l�w�r��	d��r��ul�	ng�	n�b�nd	ng��f��h��r���

d�wnw�rd�.

Aux	n�	��d	�
l�c�d����l�w�r��	d��	n�r��
�n������gr�v	�y.

PL
�T�HORMO�ES

AUXINS

I����	�ul�����c�ll�d	v�	�n��nd�gr�w�h��f��h��
l�n�

I��	��u��d������	�ul����r���	ng�	n��	��u��cul�ur�.

U��d����W��d	c	d��c�u�	ng��xc����gr�w�h��f��h��w��d��nd�k	ll	ng��h��.

GIBBERLINS

S��d�g�r�	n��	�n

Pr������fl�w�r	ng

End����d�d�r��ncy

El�ng��	�n��f�����.

E�HENE

I��	����g����u��h�r��n�

I��	��	nv�lv�d�	n�fru	��r	
�n	ng

All�w���r�n�
�r���	�n��f�r�w�fru	�����l�ng�d	���nc����nd��h�n��h�y�c�n�b��r	

�d�by���h�n�.

Cytok�n�n

C�u��d�C�ll�D	v	�	�n

Ab�
�
�
��
�d

S�r����h�r��n��
r�
�r�d��h��
l�n��f�r���r����c�nd	�	�n�



W
STE�PRODUCTS

Th��
r�duc���
r�duc�d�dur	ng�����b�l	c�r��c�	�n��l	k��r��
	r��	�n,�d	g���	�n���c.

C�rbon�D�ox�d	

Pr�duc�d�dur	ng�r��
	r��	�n.

I���xcr���d��u���hr�ugh��h��lung��by��h��
r�c�����f��x
	r��	�n

C�rb�n�d	�x	d��	��h�r�ful����	��c�n��l��r��h��
���f��h��bl��d��ff�c�	ng��nzy����c�	v	�y.

W�t	r

Pr�duc�d�dur	ng�r��
	r��	�n��nd�d	g���	�n�
r�c���.

I���xcr���d��hr�ugh��k	n�	n��h��f�r����f��w���	ng��r������by�br���h	ng��nd�by�k	dn�y�	n��h��f�r���f�ur	n�.

W���r�c�n��l���d	��urb��h�������	c�b�l�nc���nd���l��l�v�l��f��h��b�dy.

Ur	�

Pr�duc�d�by��h��l	v�r�by�����b�l	�	ng��xcr����
r���	n�����	��	����x	c��nd�c�nn���b�����r�d.

I��	���xcr���d�by�K	dn�y�	n��h��f�r���f�Ur	n�.

HUM
��EXCRETORY�SYSTEM

UL�RAFIL�RA�ION

K	dn�y��f	l��r���h��bl��d������v�ry�h	gh�
r���ur�.

All��h��w���r,�gluc���,��nd�u��ful�c��
�n�n���g����	n����h��k	dn�y�f	l�r���.�Th��bl��d�c�ll���nd�bl��d�
r���	n��du������h�	r

b	gg�r�S	z���r��n���f	l��r�d.

SELEC�IVE�REABSORP�ION

S	nc���h��k	dn�y�c�n��	n��u��ful��ub���nc��	n��h��f	l�r����	��r��b��rb��b�ck��h���	n����h��bl��d.

Th��w���r��l���g����r��b��rb�d�d�
�nd	ng��n��h��n��d���f��h��b�dy.



�OSMOREGUL
TIO�



DI
LYSIS

Ar�	f	c	�l�K	dn�y�bl��d�fl�w��	n����h��d	�ly�	����ch	n��wh	ch�c�n��	n��d	�ly�	��flu	d.

D	�ly�	��flu	d�c�n��	n���h�������c�nc�n�r��	�n��f�����n�	�l��	n�r�l��	�n�,����h����f�bl��d�bu��n��ur��.

A��bl��d�fl�w��	n����h��d	�ly�	��flu	d,�ur���	��d	ffu��d��u���l�ng��h��c�nc�n�r��	�n�gr�d	�n���nd��xc������l��	���l���r���v�d

��	n��	ng��h��n�r��l���l���nd��	n�r�l�	�n��l�v�l.

Th��cl��n�bl��d�	���h�n�
u�
�d�b�ck.

L	f���yl��ch�ng��,�r�gul�r�v	�	��,�ch�ng��	n�d	����nd�r�gul�r��x
�nd	�ur���r��������f��h��d	��dv�n��g��.

�

KID�EY�TR
�SPL
�T

R�
l�c	ng�d	�����d�k	dn�y�w	�h��h��h��l�hy��n�.

Th��d�n�r��h�uld�b����cl����r�l��	v�����
r�v�n��r�j�c�	�n.

Th��
�r��n�h������b���n�I��un��-��u
rr���n��drug������h����h��b�dy�	��un���y�����d����n���r�j�c��	�.

D����n���l����l�ng��nd�
�r��n�	��
r�n�������h�r�	nf�c�	�u��d	�������du�����	��un���u

r���n��drug�.



DI
LYSIS�KID�EY�TR
�SPL
�T

DI
LYSIS

Adv�nt��	�

N���urg�ry

N��	nf�c�	�n

N��	��un���u
r����n��drug�

E��y	ly��v�	l�bl�

D���dv�nt��	�

L	f���yl��ch�ng��

R�gul�r�v	�	����nd�l�ng�
r�c�dur�

R���r	c��d�D	��

KID�EY�TR
�SPL
�T

Adv�nt��	�

N��r�gul�r�v	�	�

N��l	f���yl��ch�ng��

N��d	���r���r	c�	�n

D���dv�nt��	�

D����n���l����f�r�v�r



Ch�nc����f�r�j�c�	�n

I��un���u
r����n��drug�����b����k�n

P�r��n�	����r��
r�n�����	nf�c�	�n�.

F	nd	ng����u	��bl��d�n�r�	����
r�bl��

KEY�TERMS

Hom	o�t�����-����������	��	���h��
r�c�����f��n��rg�n	��������	n��	n������bl��	n��rn�l��nv	r�n��n���d�qu��������u���	n�l	f�.

R	
	�tor��–�R�c�
��r�	���ny�c�ll��r��rg�n��f��n��n	��l�c�
�bl���f�d���c�	ng�����	�ulu��	����ch�ng��	n��h���x��rn�l��r�	n��rn�l

�nv	r�n��n���nd�wh	ch��ub��qu�n�ly�br	ng���b�u����r��
�n���	n��h��b�h�v	�r��f��h���n	��l.

Eff	
tor��–�Eff�c��r�	���ny��u�cl�,�gl�nd��r��n��rg�n�c�
�bl���f�r��
�nd	ng��������	�ulu�,�
�r�	cul�rly���n�rv�u��	�
ul��.

St�mulu��-�A�b	�l�g	c�l���	�ulu��	���ny��x��rn�l�ch�ng��	n��h���nv	r�n��n���h���c�n�b��d���c��d�by��n��rg�n	��.

N	uron	��–�Th�����r����ruc�ur�l��nd�func�	�n�l�Un	����f�N�ur�l�Sy����.�E�ch�N�ur�n�c�n�	�����f��h��c�ll�b�dy�(cy��n)��nd

n�rv��f	br��(�x�n)

C	ntr�l�N	rvou��Sy�t	m�–�C�n�	�����f�Br�	n��nd�S
	n�l�c�rd

S	n�ory�N	uron	��–�Th����c�nn�c����n����rg�n��w	�h��h��C�n�r�l�N�rv�u��Sy����.

Motor�N	uron	��–�Th����c�nn�c���h��CNS�����h��Eff�c��r�

R	l�y�N	uron	��–�Th�����r��
r���n��	n��h��CNS��nd��ccur�b��w��n��h����n��ry��nd�����r�n�ur�n��f�r�d	���n���r�n��	��	�n

�f�I�
ul���.

R	fl	x�Ar
�-�Th��
��h�f�ll�w�d�by��h����	�ulu��(	�
ul��)�fr���b�g	nn	ng�����nd�	���h��r�fl�c��d��rc.

Br��n�–�I��	���h��C�n�r�l�	nf�r���	�n�
r�c���	ng��rg�n��f��ur�b�dy,��nd��c�������h��c����nd��nd�C�n�r�l�Sy����.

C	r	br�l�Cort	x�–�Gr�y������r�f�r���2-4����h	ck��u��r�c�r��x��f�c�r�bru��c�ll�d�c�r�br�l�c�r��x

C	r	b	llum�–�l	��r�lly����n��l	��l��c�r�bru�.�C�r�b�llu��h���gr�y������r��n��u��r��	d���nd���d���f��hr���l�y�r���f�c�ll���nd

f	br��.�2 �l�rg����
�r���f��h��br�	n.

M	dull��-�d	r�c�ly�c�n�r�l�������ANS�r��
�n���,��uch����h��r��r���,�r��
	r��	�n,�d	l��	�n��f�bl��d�v����l�,�d	g���	�n,

�n��z	ng,��w�ll�w	ng��nd�v��	�	ng.�I��	����
�r���f��h��br�	n�����,�l�c���d�ju���b�l�w��h��
r��	n�nc���nd�ju����b�v���h���
	n�l

c�rd.

M��n	t�
�R	�on�n
	�Im���n��(MRI)�-�I��h�l
�������k���h��I��g����f�d	ff�r�n��
�r����f��h��br�	n��nd�r�l��	ng�	��w	�h�l�����f

func�	�n���f��h��	nd	v	du�l

Ey	�–���ll�w��
h�r	c�l��rg�n,��b�u��2.5c��	n�d	�����r��nd��b�u��6-8g��	n�w�	gh�.�I��	��l�dg�d�	n��rb	���f��kull.

Bl�nd�S�ot�–�Th���
����n��h��r��	n��wh	ch�h���n��r�c�
��r.

A

omod�t�on-�Ab	l	�y��f��y������dju����h��f�c�l�l�ng�h��f��h��l�n�������k��cl��r�	��g���f��h���bj�c���ly	ng����v�ry	ng

d	���nc��.�I��	����r�fl�x���ch�n	����nd�	��d�n��w	�h��h��h�l
��f�c	l	�ry��u�cl����nd��u�
�n��ry�l	g���n�.

C�l��ry�Mu�
l	��–�h�l
�	n��cc����d��	�n��nd�c	l	�ry�
r�c�����h�����cr�����qu��u��hu��ur.

Ir���–�V	�	bl��c�l�ur�d�
�r�	�n��f��h���y�,�c�n��	n���w���y
����f��u�cl��-�c	rcul�r��nd�r�d	�l.

Pu��l�–�In�fr�n���f��h��l�n���h���
�r�ur���urr�und�d�by��h��	r	��	��c�ll�d��h��
u
	l.

Myo����–�Al���kn�wn����n��r��	gh�n�����r��h�r���	gh�n���.�N��r��bj�c��	��Cl��r.�F�r��bj�c��	��n���cl��r.�Ey�b�ll�b�c���

l�ng�r.

Hy�	rm	tro����–�l�ng��	gh�n���.�F�r��bj�c��	��cl��r,�n��r��bj�c��	��n���Cl��r.�Ey�b�ll�b�c������h�r�.

Endo
r�n	�Sy�t	m�–��h���nd�cr	n���y�����c�n�	�����f�gl�nd��w	d�ly���
�r���d�fr�����ch���h�r�w	�h�n��d	r�c���n����	c�l

l	nk�.�Al���c�ll�d�duc�l����gl�nd�

Hormon	��–���r��n����r���h��ch��	c�l��ub���nc���
r�duc�d�	n��h��b�dy��h���c�n�r�l���nd�r�gul������h���c�	v	�y��f�����

c�ll���r��rg�n�.

Adr	n�l�n	�–�I��	����h�r��n��r�l����d�by��h���dr�n�l�gl�nd���nd�	�����	n��c�	�n,��l�ng�w	�h�n�r�
	n�
hr	n�,�	�����
r�
�r���h�

b�dy����"f	gh���r�fl��".

In�ul�n�–�S�cr���d�by�P�ncr���,�	�������ll�
r���	n�wh������l�cul��c�n�	�����f��w��
�ly
�
�	d��ch�	n�

P�tu�t�ry�Gl�nd�–�S��ll�����nd�cr	n��gl�nd��f��h��b�dy.�I��	��P����h�
�d,��v�	d,�r�dd	�h�br�wn�gl�nd��	�u���d����b�����f��h�

br�	n.�I��c�n�r�l���l������ll��nd�cr	n��gl�nd�.���nc��	��	���l���c�ll�d������r�gl�nd.

FSH�–�F�ll	cl��S�	�ul��	ng���r��n�.�In���l�����	�ul������
�r����g�n��	�.�In�f���l���gr�w�h��f��v�r	�n�f�ll	cl���u
��

�vul��	�n.

O	�tro�	n�–���	�ul��	�n��f�gr�w�h��nd��c�	v	�	����f�f���l����c�nd�ry���x��rg�n�,�d�v�l�
��n���f�gr�w	ng��v�r	�n�f�ll	cl��,

�����ry�gl�nd�d�v�l�
��n�.

nd



Pro�	�t	ron	�–�	���c����n��h�������ry�gl�nd���nd���	�ul������h��f�r���	�n��f��lv��l	,��	lk���cr��	�n��nd��u

�r��


r�gn�ncy.

Glu
��on�-�Gluc�g�n�	��
r�duc�d������	n��	n�bl��d�gluc����l�v�l��dur	ng�f���	ng��nd����	ncr�����v�ry�l�w�gluc����l�v�l�.

Gly
o�	n�-�Glyc�g�n�	���h����j�r�c�rb�hydr�������r�g��f�r��	n��n	��l�,��nd�c�rr��
�nd��������rch�	n�
l�n��.

D��b	t	��-�D	�b�����	����d	������	n�wh	ch�y�ur�bl��d�gluc���,��r�bl��d��ug�r,�l�v�l���r������h	gh.

M	n�tur�t�on�-�M�n��ru��	�n��r�y�ur�
�r	�d�	���h���h�dd	ng��f��h��u��r	n��l	n	ng��nc������n�h.

Ovul�t�on�-��h��r�l������f��n��gg�fr����n��v�ry�—��ccur���b�u���	dw�y��hr�ugh��h����n��ru�l�cycl�.

P�ototro���m�–�I��	���h���b	l	�y��f���
l�n�,��r���h�r�
h����yn�h��	z	ng��rg�n	��,����gr�w�d	r�c�	�n�lly�	n�r��
�n��������l	gh�

��urc�.

Gr�v�totro���m�-�Gr�v	�r�
	���	����
l�n�'��n��ur�l�gr�w�h�r��
�n�������h���ff�c����f�gr�v	�y.

Aux�n��-�Aux	n�	��	nv�lv�d�	n�c�ll�gr�w�h��nd�c�ll��x
�n�	�n

G�bb	rl�n��-�G	bb�r�ll	n��
r������������l�ng��	�n�b��w��n�n�d����n��h������.

D��ly����-�Th��
r�c�����f�r���v	ng�w�����
r�duc����nd��xc����flu	d�fr����h��b�dy.

S	l	
t�v	�R	�b�or�t�on�-�S�l�c�	v��r��b��r
�	�n�	���h��
r�c����by�wh	ch��������l�cul���(�g�-�I�n�,�gluc�����nd���	n�

�c	d�),��f��r�h�v	ng�b��n�f	l��r�d�by�c�
	ll�r	�����g��h�r�w	�h�n	�r�g�n�w�����
r�duc���(�g�Ur��)��nd�w���r�	n��h��gl���rulu�,

�r��r��b��rb�d�by�f	l�r��	�n�����h�y�
�����hr�ugh��h��n�
hr�n.
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