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HUMAN ENDOCRINE ACTIVITIES

LOCATION OF GLANDS

14 The diagram below represents parts of the endocrine system in humans.

c
D
1.4.1 Identify gland:
(@ A (1)
(b) B (1)

1.4.2 Give the LETTER and the NAME of the gland that secretes a
hormone responsible for:

(a) Starting puberty in males (2)
(b) Stimulating absorption of glucose hy cells (2)
(c) Making the kidney tubules permeable to water (2)

(8)
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1.4 1.4.1 (a) Hypophysis+/Pituitary gland (1)
(b) Adrenalv’ gland (1)
142 (a) Dv' — Testisv (2)
(b) Cv — Pancreasv'/Islets of Langerhans (2)
(c) Av — Hypophysisv'/Pituitary gland (2)
(8)
1.4 Study the diagrams below and answer the questions that follow.
A
B ‘o
D
< ; G D i
Diagram 1 Diagram 2
1.4.1 All four glands in Diagram 1 were stimulated in the person shown in (1)
Diagram 2. Which gland, A or B, was stimulated first?
1.4.2 Write down only the letter of the gland that produces ...
(a) an iodine containing hormone. (1)
(b) a hormone that controls the growth of long bones. (1)
(c) a hormone that is involved in the re-absorption of some salts by the
kidneys. (1)
(4)
1.4 1.4.1 A (1)
1.4.2 (a) Bv (1)
(b) AV (1)
(c) Cv¥ (1)
(4)
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4.2 Study the diagram below and answer the questions that follow.
421 Label the parts numbered 1 and 4. (2)
422 Write down only the NUMBER of the gland that:
(a) Produces the hormone glucagon
(b) Produces a hormone that controls the growth of long bones
(c) Produces an iodine-containing hormone
(d) Produces a hormone that is involved in the re-absorption of
some salts by the kidneys (4)
423 State TWO similarities between hormones and nerves with regard
to their functions. (2)
424 State ONE functional difference between hormones and motor
nerves. (2)
(10)
42 4.2.1 1 — pituitary v gland
4 — adrenal v gland (2)
422 (a) 3v
(b) 1v
(¢) 2v
(d) 4~ 4)
423 They respond to internal and/or external stimuliv’
They protect organisms” (2)
(Mark first TWO only)
424 Hormones: Responses are slow processesv’/may affect multiple
sites
Nerves: Responses are quick reactionsv'/affect localised sites (2)
(10)
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2.2  The diagram below indicates the position of some human endocrine
glands. Study and answers the questions that follow.
2.2.1  Identify the parts labelled A, B and C. (3)
2.2.2 Write down only the LETTER of the part that:
(a) requires iodine in order to function properly. (1)
(b) regulates the release and functioning of other endocrine
glands. (1)
2.2.3 Describe the negative feedback mechanism in the interaction
between parts A and B. 4)
22 221 A-Hypophysis / Pituitary gland
B — Thyroid gland «
C — Pancreas (3)
222 (a)B
(b) A (2)
2.2.3 - The pituitary gland (A) secretes the hormone TSH + which
- stimulates the thyroid gland (B) to secrete thyroxin.
- an increase in thyroxin in the blood inhibits the pituitary (A)
- which secretes less TSH.
- this cause the thyroid gland to secrete less thyroxin. .
- which in turn reduce the inhibitory effect on the pituitary gland -
- which will then increase the amount of TSH that it secretes.
(Any 4 x 1) 4)
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3.3 The photograph shown below was taken while a person was chased by a
hippopotamus in the wild. Study the photograph and answer the following
questions.

N e
[www.dailymail.co.uk/news/article-1208479. Saturday, 19 October, 20

13]

3.3.1 Name the hormone released by the person, to deal with the
dangerous situation shown in the above photograph. (1

3.3.2 Which gland in the human body is responsible for the secretion of the
hormone mentioned in the QUESTION 3.3.17 (1)

3.3.3 State whether the gland mentioned in QUESTION 3.3.2 is an exocrine
or endocrine gland. (1)

3.34 Explain any TWO effects of the hormone named in QUESTION 3.3.1

above. (4)
3.3 3.3.1 Adrenalin v (1)
3.3.2 Adrenal gland v (1)
3.3.3  An endocrine gland v’ (1)
3.34 e |Increases the rate and depth of breathing v" so that mare oxygen

is obtained quickly. v’

+« Causes the liver to convert more glycogen to glucose v'which is
then released into the blood stream as a source of energy v

« Increases the rate of the heartheat and the blood pressure v so
that blood can be carried quickly to the skeletal muscles and
brain. v

e Causes the blood vessels of the muscles, heart and brain to
dilate v'so that more blood can be taken to these parts. v

+« Causes the blood vessels of the digestive system and skin to
constrict v so that less blood is sent to these parts and more
blood becomes available for the heart, brain and skeletal
Muscles. v

+ Increases the metabolic rate of the cells in the brain and skeletal
muscles v so that more energy is released for muscular activity
and clear thought. v

« Increases the tone of the skeletal muscles v so that they can
function more effectively. v (Any 2 x 2) (4)
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NEGATIVE FEEDBACK MECHANISM OF GLUCOSE

1.5 Study the flow diagram below.
High levels of
blood glucose Liver
: o
ORGAN 1 ! Releases /
| 3
H 2 3, }{/E
\7’7‘ g 'or'mflle"] ’#\“\.”i’—/ :
{@M,;a ! -/ !
<‘);,.9 E:Iren?zzz 3 . Increases :DEC[EGS&S
1
X
Blood glucose
Low levels of level
blood glucose
Identify:
1.5.1 Organ 1 (1)
1.5.2 Hormone 2 (1)
1.5.3 Hormone 3 (1)
1.5.4 The disorder caused when organ 1 fails to release sufficient
amounts of hormone 2 (1)
1.5.5 The mechanism that controls the levels of glucose in the body (1)
()
1.5 1.5.1 Pancreasv’ (1)
1.5.2 Insulinv (1)
1.5.3 Glucagonv (1)
1.5.4 Diabetesv'mellitus (1)
1.5.5 Negative feedbackv (1)

(3)
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2.2 The diagram below shows a certain section of the human alimentary canal.

Pancreas

The blood glucose level is regulated to a range of 70-110 mg per 100 m{
blood in a normal person. If it rises above this level for an extended period the
person may have diabetes mellitus.

2.2.1 Name the chemical substance secreted by the pancreas that will ensure
that the glucose level in a healthy person is not higher than 110 mg per
100 m{ blood. (1)

222 Explain how the malfunctioning of the pancreas will affect the
maintenance of the correct level of glucose in the blood. (3)

223 Explain the possible negative influence on the body cells if the glucose
level is above 110 mg per 100 m{ blood for a long time. (2)

22 221 Insulinv (1)

222

Insufficient amounts or no insulin will be secreted by the pancreas v

and therefore less amounts of glucose will be absorbed by liver and
muscle cells v

hence less amount of glucose will be converted to glycogen v

causing an increase in glucose in the blood v {any 3) (3)

2.2.3 Water v will move out/exosmosis of the cells to the blood v results in
dehydrationv of cells leading to underperformance/death of
cells. v (any 2) (2)
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34 An oral glucose tolerance test is used to determine if a person is diabetic.

After a period of fasting (no food intake) the person drinks a glucose solution.
The person'’s blood glucose levels are then measured at regular intervals.

If the person’s blood glucose level is above 200mg/100ml two hours after
drinking the glucose solution then the patient is diagnosed as being diabetic.

The results of a glucose tolerance test performed on three different patients
(1, 2 and 3) is provided in the table below.

. . Blood glucose levels {mgﬂﬂﬂml!
Time (minutes) Patient 1 | Patient 2 | Patient 3
O(glucose solution is ingested) 85 130 100
30 125 215 210
60 100 250 180
90 85 260 170
120 80 240 160
341 Identify the dependent variable in this investigation. (1)
342 Identify TWO factors that should be kept constant in this
investigation. (2)
343 Explain why patients 1 and 3 were NOT diagnosed as diabetics. (2)
344 The normal blood glucose level in the blood is 90mg/100ml.

Explain how the blood glucose levels in the blood of patient 1 will be

regulated over the next 30 minutes following the investigation. (3)
(8)
3.4 3.41 Blood glucose levelv (1)
342 - Mass of the patientsv

- Age of patientsv

- Gender of patientsv’

- Length of fastingv’

- Amount of glucose solution given to patientsv’

- Person conducting the measurementv’

- Time of measurement for all patientsv

- Instrument used for measuring glucose levelv’ (Any 2) (2)
(Mark first TWO only)

343 Their glucose level went below 200mg/100ml before 2 hours+'v (2)
344 - The pancreas will secrete more glucagonv’

- which will convert more glycogen into glucosev’

- causing the glucose level to increasev” up to 90mg/100ml (3)

(8)
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3.2 The food we eat affects how quickly the blood glucose concentration
changes. An experiment was done to record how different kinds of bread
influence a woman’s blood glucose concentration. She consumed three
different kinds of bread as follows:

=  Firstly, two slices of white bread
¢  Secondly, two slices of brown bread
=  Thirdly, two slices of wholegrain bread.

Her blood glucose levels were recorded over a pericd of 120 min for each
kind of bread.

The graph below shows the results of the three experiments.

Blood glucose concentration (mmol/dm?) during a two hour
period

- T ——

Blood glucose concentration

E
% & — W/ hite bread
E : === Brown bread
£ 5 i
- T £ N L Wholegrain bread |
4 H
3 . —
0 20 40 60 80 100 120
Time {minutes)
3.21 What was the blood glucose concentration at 80 minutes when the
person ate the brown bread?
3.2.2 Name the organ in the human bedy that monitors and controls
blood glucose concentration.
3.2.3 Describe the effect of eating two slices of white bread on the

person’s blood glucose concentration during the two-hour period.

3.24 Explain why people with diabetes mellitus have very little glycogen
in their liver and muscle cells.
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3.2
3.2.1

3.22

3.2.3

324

6,5v'mmol/dm?3
Pancreasv

- The concentration steadily increasedv’
- and after 60 min it peaked at 8v
- then decreasedv to 4,5 after 120 min

- The lack of insulinv/defective insulin
- decreases the conversionv’
- of glucose to glycogenv’

(M
(1)

(3)

(3)
(8)
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The graph below indicates the effect of glucose concentration on insulin
production, before and after a meal, measured for a healthy person over a
2% hour period.
Effect of glucose consumption on the
cohcentration of insulin over time
k=
k=
=
w
=
=
@
w
o
(%)
=
) * ® - ®
—
o
=
2
o
=
=
D
[3)
=
o
o
.--...--...--...--..--..'
700 715 730 745 800 815 830 845 9:.00 915 9:30
g 5lUCOSE =&~ Insulin
341 During which pericd of time was the person’s blood glucose level
constant?
342 What is the glucose level in the blood at 09:007?
343 Explain the effect of insulin after eating breakfast at 03:00.
344 Describe the expected changes in insulin levels if this person was

diabetic and untreated.
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34

341

342

343

344

Between 07:00 — 08:00+".
93 mg / 100mlv” (accept range 92 — 94)

— After a meal or during digestion, glucose is absorbed into the
blood / blood glucose levels increase v

— Insulin released by pancreas, insulin levels increasev’

— Stimulates the conversion of excess glucosev into glycogenv’

— which is stored in the liver / musclesv’

— stimulates the body cells to use glucose for cellular
respirationv’

— This helps to drop raised blood glucose levels after a mealv’

Any 4

Insulin levels will not rise after a meal / would stay the sameand
would remain relatively lowv".

(1)
(1

4)

(1)
(7)
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3.6 An oral glucose tolerance test is used to determine if a person is normal or is
already diabetic.

This test was performed on two people. After fasting for 12 hours, each person
was given the same glucose solution to drink and then their blood glucose levels
were measured every 30 minutes for two hours.

The results of the investigation are shown in the graph below.

250 [~
—k— Patient 1
—- Patient 2
—~ 200 [~
-
o
E=2
E
2 150 [
Q
=
=)
E
2 100~
[11]
)]
50 —
| | ] ]
0 30 60 90 120
Time after oral glucose administration
(minutes)

3.6.1 Give TWO reasons from the graph why patient 2 is diabetic.

3.6.2 Explain why patient 1 is able to survive without food for a longer period
than patient 2.

3.6 3.6.1 - Blood glucose level remained very high for a long period of timev/
EBlood glucose level did not drop to its initial value (baseline value)
after 2 hours.

- Initial glucose level at time 0 minute is higher in patient 2 than
patient 1. v

3.6.2 - Patient1is able to convert glucose into glycogen and store in the liver
and muscles v

- This glycogen will be converted fo glucose when the blood glucose
level drops below its normal level. v

(2)
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3.2 An investigation was conducted to compare the glucose concentration in the
blood of two people, Mo and Thabiso, before and after ingesting glucose.
The following procedure was followed:
. The glucose concentration in their blood was measured at the start of
the investigation and again 1 hour into the investigation.
. One hour into the investigation each of them was given 50 m{ of a
glucose solution to drink.
. For the next 4 hours after ingesting the glucose solution the glucose
concentration in their blood was measured every 30 minutes.
The results are shown in the graph below.
The arrows indicate when they drank the glucose solution.
NOTE: The normal glucose concentration in blood is between 80 and
120 mg/100 em?.
150
c 140 ~
2
< 130
© i
s _ . _ Thabiso
g ""E 120 - Period X
o9
:g 110 - Ingestion  f \
0w = of glucose : i
g o : i
g E 100 i
E i
3 90 i Mo
o2 }
] 80 -
70 - - . : : .
0 1 2 3 4 5
Time (hours)
3.21 Provide a suitable title for this graph. (2)
3.2.2 By how much did Thabiso's blood glucose concentration level
increase (in mg/100 cm3) after drinking the glucose solution?
Show ALL working. (2)
3.23 How long did it take Mo's blood glucose concentration level to
return to its original level after ingesting the glucose solution? (1)
3.24 (a) Who (Thabiso or Mo) has diabetes mellitus? (1)
(b) Give ONE observable reason for your answer to
QUESTION 3.2.4(a). (1)
3.25 Explain the changes in Mo's glucose level during period X. (4)
(11)
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3.2

3.21

3.2.2

3.2.3

3.24

Comparison of the blood glucose level of two peoplev over 5

hoursv'/before and after ingesting glucose

(145 = 125)v

(Accept numbers in range 144 -146 for the first value and 124 -126

for the second value)

=20v mg/100 cm’
(Accept answer according to the values given by learner)

Accept any answer from 1,7 to 1,9+ hours /102 — 114minutes/

1h42min — 1Th54min
(a) Thabisov

(b) - His glucose level is higher than the normal rangev

- It takes longer for his glucose level to come down to its

original levelv’
(MARK FIRST ONE ONLY)

(Any 1)
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The graph below shows the blood glucose concentration in a normal person
and in a person with diabetes mellitus. Both persons ingested 100 mi of
glucose solution at 30 minutes.

Blood glucose concentration {gfc:m3} during a 2-hour period

insulin.

Downloagdgd A3y 48R R4ECeza.com

0.35
§ o A
]
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*E 0.25 \B\D\Q_Dﬁ Person with
o diabetes mellitus
Ss 02[
SE
o 9 Glucose
g = 0.15 ingested
% 0.1 \-ﬂ A
< o0—o—o = O—o—0—0—0 Normalperson
o 005
1]
0 : : . : : : —
0 15 30 45 60 75 90 105 120
Time (minutes)
[Adapted from Cambridge Biology 2, 2001]
241 What is the blood glucose concentration (gfcma) of the person with
diabetes mellitus at 90 minutes? (1)
242 How many minutes after the ingestion of glucose did the glucose
concentration reach its highest level in the normal person? (1)
243 Describe TWO differences in the pattern of the blood glucose
concentration for the person with diabetes mellitus and a normal
person. (4)
244 Explain the reason for the differences mentioned Iin
QUESTION 2.4.3. (2)
245 Name TWO hormones that have the opposite effect to that of

(2)
(10)
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2.4 2.4.1

2.4.2

243

2.4.4

245

0.25v glem?
15+ minutes

- Blood glucose level of a person with diabetes mellitus is
higherv'than that of a normal person at all timesv’

- There is a greater increase in the blood glucose level of a person
with diabetes mellitus after ingestion of glucosev’ compared to
the normal personv’

- It takes longer for the blood glucose level to stabilise
for the person with diabetes mellitusv' compared to a normal
personv’ Any (2x2)
(Mark first TWO only)

- Because the person with diabetes mellitus does not produce
insulinv'/is insulin resistant
- therefore blood glucose is not converted to glycogenv

- Glucagonv’
- Adrenalinv’
(Mark first TWO only)

(2)
(10)
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3.2 Some people with type | diabetes cannot produce insulin and therefore need
to inject themselves regularly (insulin-dependent).

An investigation was done to determine the action of two types of insulin
(A and B). The glucose uptake rate of cells, when using each type of insulin,
was measured over time.

Glucose uptake under the influence of Insulin A and
Insulin B in 24 hours
8
Q
g
ez 6 i
= 'E I
E -g. 5 ] \
524t
o3 . b\ === [nsulin A
g 3y - .
oS- 5t \ Insulin B
=] 1 [
o 1 '
D _’-’}\—\
0 5 10 15 20 25
Time (hours)
[Adapted from www.webmed.com]
3.2.1 Name the human organ that produces insulin.

3.2.2 Using the information in the graph, state TWO differences in the

(1)

functioning of insulin A and B. (4)
3.2 3.2.1 Pancreasv (1)
3.2.2 Insulin A Insulin B
Glucose uptake peaks at a Glucose uptake peaks at
higher levelv'/around lower levelv'/around
7 mg/kg/min 1 mg/kg/min
All glucose uptake occursin a Glucose uptake is gradualv'/
short period of timev'/the first sustained over a period of
5 hours 24 hours
The initial uptake of glucose rises| The initial uptake of glucose
rapidly to a maximum within the | rises slowly to the maximum
first few hoursv’ over 5 hoursv’
TABULATION IS NOT REQUIRED (Any 2 x 2) (4)
(Mark first TWO only) (5)
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2.3 The blood glucose level is regulated by hormones. The human body attempts
to maintain a glucose concentration of approximately 1 mg per m{ of blood.
The graph below shows the fluctuations in an individual's blood glucose level
over a five-hour period.
1,8 i
s 1.6
£,/ \ ¢
% 1 A C—P\ / \_ _—
—_ \_/
@
2 08 —
o
2 06 [
o
T 04 =
-
m 0,2 -
1 2 3 4 5
Time (hours)
2.31 From the information above and your knowledge of hormones,
name the hormone released at:
(@) B (1)
(b) D (1)
232 The individual ate a meal at point D. Explain the pattern of the
graph for the next two hours. (4)
(6)
2.3 2.31 (a) Insulinv’
(b) Glucagonv (2)
232 In the first hourv” after eating

the glucose level increasedv

The hormone insulinv” was then secreted

to convert the excess glucose to glycogenv’

which resulted in the glucose level droppingv”

in the second hourv’ (Any FOUR) (4)

(6)
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3.4 Study the graph below showing the changes in the glucagon concentration
during exercise.
Changes in the blood glucagon concentration
over time
=
2
® 250 -
§ L > =
E
: & 150
o @
22 100
2o
0T —
= 50
=]
_g U 1 1 1 1 1 1
m 0 5 10 16 20 25 30
Time (minutes)
3.4.1 Describe the trend for the changes in the glucagon level over time. (3)
3.4.2 Explain the changes in the level of glucagon from 0 to 10 minutes. (3)
343 Taking into account the pattern for glucagon concentration from
0 to 10 minutes in the graph above, what will you expect to happen
to the insulin concentration for the same period? (1)
344 Explain why people with diabetes mellitus have very little glycogen
in their liver and muscle cells. (3)
(10)
3.4 3.4.1 - The blood glucagon levels increasev/from 100 to 210

(picograms/ml)
- from 0 to 20 minv’
- and become constantv'thereafter

342 - during exercise more energy is neededv”
- therefore the rate of cellular respiration increasedv’
- Increased cellular respiration requires more glucosev’
- hence more glucagon is secretedv’

- to stimulate the conversion of glycogen to glucosev Any
343 Decreasev’
344 - The lack of insulinv"/defective insulin

- decreases the conversionv
- of glucose to glycogenv’

(3)
(10)
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1.5 Study the graph below and answer the following questions.

Deaths caused by diabetes by age and sex

-
-4
=

in Africa during 2011

10%

o -==+Female

8%

o T —Male

6%

4%

2%
0% &

L 1 1 2 il

Death rate in percentage

20

30 40 50 60 70 80
Age (years)

[Source: http//www idf org/diabetesatlas/Se/Africa]

1.5.1 The malfunctioning of which endocrine gland leads to diabetes
mellitus?

1.5.2 The lack of which ONE of the hormones secreted by the endocrine
gland mentioned in QUESTION 1.5.1, causes diabetes mellitus?

153 According to the above data, what percentage of 50 year old African
males died due to diabetes mellitus?

1.54 Which gender has the highest death rate due to diabetes mellifus?

1.5.5 Which age group has the highest death rate?

1.5 1.51

1.5.2

1.5.3

1.5.4

1.5.5

Pancreas v

Insulin v

4% v

Females v

35-37 v
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33 Study the flow diagram below showing the response of an endocrine gland to
changes in the amount of glucose found in the blood.

Glucose level

l l

Too HIGH Too LOW

) l

Detection by an
endocrine gland

| !

Hormone 1 Hormone 2
Response Response

3.3.1 Define the term endocrine gland. (2)
3.3.2 Identify:
(a) Hormone 1 (1)
(b) Hormone 2 (1)
3.3.3 Name the gland that releases hormone 1 and hormone 2. (1)
3.3.4 Explain the consequences for a person if the gland mentioned in
QUESTION 3.3.3 fails to release hormone 1. (4)
(9)
3.3 3.3.1 - Gland that secretes hormonesv’
- directly into the bloodv'/(rather than through ducts) (2)
3.3.2 {a) Insulinv’ (1)
(b) Glucagonv (1)
3.3.3 Pancreas~/Islets of Langerhans (1)
3.34 - There will be NO conversion of glucose into glycogenv’

- in liverv'/muscles
- No absorption of glucose by cellsv
- The blood glucose levels will stay highv’

- and may lead to diahetesv/any example of symptoms (Any 4)

(4)
(9)
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1.5 The diagram below shows the interaction of two hormones in controlling

blood sugar levels.

ORGAN A

Hormone level increased due
to high blood glucose level

Hormone level increased due
to low blood glucose level

ORGANB

1.5.1 Identify organs A and B. (2)
1.5.2 Which hormone is secreted when the levels of glucose in blood ...
(iy increases? (1)
(i) decreases? (1)
1.5.3 Which ONE of the organs (A or B) monitors the concentration of
glucose in the blood? (1)
1.5 151 A= Liver;v B= Pancreas v (2)
1.5.2 (i) insulin v (1)
(i) Glucagon v (1)
153 BY (1)
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NEGATIVE FEEDBACK MECHANISM OF THYROXIN & TSH

32 3.2.1 Define a negative feedback mechanism. (2)

3.2.2 Describe how the human body restores thyroxin concentration in the

blood when it rises above normal levels. (5)
(7)
32 321 A mechanism in the human body that detects changesv” or
imbalances in the intemal environment and restores the balancev” (2)
322 — Thyroxin levels increases above normal limits causing the

pituitary gland to produce less TSHv
— Low levels of TSHv inhibits stimulationv’
— of the thyroid gland+
— The thyroid gland secretes less thyroxinv”
— The thyroxin level thus decreases¥ in the blood
—  Thyroxin returns to normalv’ Any (5)

(7)
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3:1 The diagram below represents the interaction between two important
endocrine glands. The gland labelled A is found at the base of the brain, while
the gland labelled C is present towards the front of the neck.

D
3.141 Give a label for gland A. (1)
3.1.2 Name hermone B. (1)
3.1.3 State TWO functions of hormone D. (2)
3.14 Describe the negative feedback mechanism that operates when the
level of hormone D is higher than normal in the blood. (5)
(9)
3.1 3.1.1 Pituitary gland/hypophysisv’ (1)
3.1.2 B — TSH/thyroid-stimulating hormonev’ (1)
3.1.3 — Controls metabolismv

— Influences heart ratev’
— Influences functioning of central nervous systemv’
(Mark first TWO only) (any2)  (2)

314 — High levels of thyroxin is detectedv by the hypophysis
— which leads to a decreasev’
— in the secretion of TSHv
- Activity of thyroid is slowed downv /less thyroxin produced
— Thyroxin level dropsv to normal (3)

(9)

Downloagdgd A3y 48R R4ECeza.com




Downloaded from gduresourceza.com

1.5 The diagram below represents the location of TWO endocrine glands.

A
Hormone 1 Hormone 2
B
1.5.1 Identify glands A and B. (2)

1.5.2 Negative feedback regulates the levels of the hormones secreted by the
glands mentioned in QUESTION 1.5.1.

Identify hormones 1 and 2. (2)
(4)

1.5

1.5.1 A - Hypophysis v /Pituitary gland

B — Thyroid glandv” (2)

1.56.2 1-TSHv
2 - Thyroxinv (2)
(4)
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The diagram below is of a feedback mechanism between two endocrine

glands in the human body.

!

|

I

i

i

I

i

i

| Feedback
I mechanism
I

I

I

|

I

|

Identify the gland labelled A.

A hormone from gland A controls the secretion of a hormone from

gland B.

With regard to the above, explain why an under secretion of the
hormone from gland A can lead to an increase in the weight of a

person.

(5)
)

2.5
2.5.1

2.5.2

A — Pituitary glandv'/hypophysis

- Less TSH will be secretedv’

- 80 less thyroxine will be secretedv’

- by the thyroid glandv

- Decrease in metabolic activityv’

- because rate of cellular respiration decreasesv’
- less glucose will be broken downv’

- and hence more glucose is stored as glycogenv’

(Any 5)

(5}
(6)
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24 The diagram below represents a negative feedback mechanism.
X and Y represent hormones secreted by the respective glands.
Thyroid
gland
241 What is the role of any negative feedback mechanism in the human
body? (1)
242 Identify hormone X. (1)
243 Explain the consequences for a person if hormone Y remained
abnormally high for extended periods of time. (3)
(3)
24 241 To maintain an internal balancev'/set pointthomeostasis/regulate
metabolism (1)
242 TSHv /thyroid-stimulating hormone (1)
243 When Y/thyroxin is released at higher levels than normal:

- Metabolism will be higher than normalv/cellular respiration

increases
- Heart rate increasesv’
- thus all the energy from food eaten will be usedv

- leaving nothing to be utilised for storage+ /therefore could lead

to a person being underweight
- can also lead to anxietyv’

(Any 3)

(3)
(3)
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3.4 The diagram below illustrates the homeostatic contral of the pituitary gland
(hypophysis) over the functioning of another endocrine gland in the human
body. Study the diagram and answer the questions that follow.
Less.. 2
) +
More ... 3
;‘ 1 j pituitary gland
Less .. 4
< — -
More thyroid stimulating hormone
3.4A1 By which mechanism is homeostatic control achieved in the above
process? (1)
34.2 Give labels for the following:
(a) Gland labelled 1
(b) Hormone labelled 2
(c) Hormone labelled 3
(d) Hormone labelled 4 4x1) (4)
3.4.3 Name the nutrient required for the proper functioning of part
labelled 1. (1)
344 Which physiological defect can be attributed to the absence of the
mineral mentioned in QUESTION 3.4.3, in our daily diet? (1)
34 34.1 Negative feedback v'mechanism (1)
342 1 Thyroid gland v
2 Thyroid Stimulating Hormone v
3  Thyroxin v
4  Thyroxin v (4)
3.4.3 lodine v (1)
344 Goitre v (1)

(7)
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3.2 The diagram shows the activity of the pituitary gland in the secretion of a
hormone by the thyroid gland.

Thyroid
stimulating
hormone
(TSH)
Pituitary »  Thyroid »| Hormone Y
gland gland
3.2.1  Identify hormone Y. (1)

3.2.2 Name the condition in children when under-secretion of hormone Y
occurs. (1)

(2)
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An investigation was conducted to determine the effect of different amounts of
thyroxin on metabolic rate.

The procedure was as follows:

+ Nine healthy adult male rats were used.
They were divided into three groups of three rats each: A, B and C.
All three groups were kept in the same environment in three separate
cages.
« Each group received the same amount of water.
Each group was given a different diet.
Their initial mass was taken.
Three weeks later the mass was taken again.
Their oxygen consumption was also measured.

DIET X: Food containing all the essential nutrients

DIETY: Food containing all the essential nutrients and an extract of
thyroxin

DIET Z: Food containing all the essential nutrients and a chemical that

inhibits the effect of thyroxin

The table below shows the results of the investigation.

GRCUP | DIET | AVERAGE MASS OF RATS (g) AVERAGE
OXYGEN
INITIAL AFTER THREE CONSUMPTION
WEEKS (mé&/kg/min)
A X 319 321 4.0
B ? 320 309 10,0
Cc ? 318 340 2.7

NOTE: Group A was given DIET X.

3.3.1 Name the group(s) (A, B or €) in which the average mass of the

rats increased. (2)
3.3.2 For this investigation state the:

(a) Independent variable (1)

(b) Dependent variable and how it was measured (2)
3.3.3 Arrange the diets (X, Y and Z) in order of increasing amounts of

thyroxin that would be found in the rats after they were given these

diets. (2)
3.34 Which group (B or C) was given diet Y? (1)
3.3.5 Refer to changes in mass and oxygen consumption of the rats in

the table above. Explain your answer to QUESTICN 3.3.4. (5)
3.386 State THREE ways in which the validity of this investigation could

be increased. (3)
(16)
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3.3.1 - Group Av
- Group Cv (2)
3.3.2 (a) Amount of Thyroxinv’ (1)
(b) Metabolic ratev”
By measuring the change in massv/consumption of oxygen (2)
3.33 ZX YV (2)
3.34 Group Bv (1)
3.35 - The mass of the rats decreased~’/changed from 320 gto 309 g

- since body fat is usedv'/ less fat is stored

- The oxygen consumption was the highestv/(10ml/kg/min)

- indicating an increased rate of metabolismv'/respiration

- which is caused by the higher thyroxin concentrationv’

- DietY is the only diet that contained thyroxinv"/ group B receives
thyroxin through diet Y (Any 5) (5)

3.36 - The age of the rats must be the samev
- All the rats must receive the same amount of foodv
- Food must be given at the same timev’
- The rats must be of the same speciesv’/genetically similar
- Use the same instrument to measure massv'
- The same person must take the measurementsv’
Use identical cagesv (Any 3) (3)
[MARK FIRST THREE ONLY) (16)
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An investigation was done to determine the effect of different amounts of
thyroxin on body weight in rats.

The procedure was as follows:

3.3.1

3.3.2

3.33

3.34

3.35

3.36

45 healthy female rats of the same species were used.

They were divided into three groups of 15 each (Groups A, B and C).
Their average body weight was determined and recorded.

Group A was injected daily with methimozole which inhibits the
production of thyroxin in rats.

Group B was injected daily with DL-thyroxin which stimulates the
production of more thyroxin than under normal conditions in rats.

Group C was given no treatment.

All three groups were exposed to the conditions above for 2 months.

The average body weights of all the groups were determined weekly.

In the investigation identify the:
(a) Independent variable (1)

(b) Dependent variable (1)

State THREE factors that were Kkept constant during the
investigation. (3)

Which group of rats (A, B or C) would be expected to gain the most

weight? (1)
Explain your answer to QUESTION 3.3.3. (3)
In which group of rats (A, B or C) would the levels of TSH in the

blood be low? (1)
Explain your answer to QUESTION 3.3.5. ﬁ)z)
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3.3

3.3.1

3.3.2

3.3.3
3.34

3.35
3.36

(a) Amount of thyroxinv
(b) Body weightv

- Same number of rats in each groupv’
- Allrats were of the same speciesv
- All groups were investigated for the same period of timev’
- All rats were the same genderv
All groups were weighed after the same intervalv’ (Any 3)
[Mark first THREE only)

Group Av’

Low thyroxin levelsv’

will lead to low metabolic ratev’

Therefore the energy from the diet is used very slowlyv

- and more organic compounds are stored+’ (Any 3)

Group Bv

- These rats have high levels of thyroxin in their bloodv
- therefore pituitary gland will not be stimulatedv'to secrete TSH

(3)

(3)

(2)
(12)
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Name and state the functions of FOUR hormones secreted by the pituitary

gland in humans. Describe how the pituitary gland controls the functioning of
the thyroid gland using negative feedback.

Content

Synthesis

(17)

(20)

4.4

Hormones secreted by the pituitary gland

Growth Hormone v /(GH)
- Stimulates the growth of the long bonesv'/skeletal muscles.

Follicle Stimulating Hormone v /FSH
- Stimulates follicle development v'in the ovaries of females.

Luteinising Hormonev'(LH)
- Stimulates ovulationv'/formation of the corpus luteum in the ovaries

Thyroid Stimulating Hormonev /TSH
- Regulates the growth of the thyroid gland~'/secretion of thyroxin

Prolactinv’
- Stimulates the production of milkv” by the mammary glands

ADHv
- Regulates the water contentv” in the blood Any 4x2

Pituitary Control of Thyroid Function
- The pituitary is sensitive to the concentration of the hormone thyroxinv in
the blood

- When the thyroxin concentration in the blood decreasesv below a certain
level

- the pituitary gland is stimulated to secrete more TSHv

- TSH stimulates the thyroid glandv

- to secrete more thyroxinv

- thus increasing the level of thyroxin in the blood+v

- back to the normal levelv’

- When the thyroxin concentration in the blood increasesv” above a certain
level

- the pituitary gland secretes less TSHv

- The lower TSH level means that the thyroid gland secrete less thyroxinv’

-  This decreases the level of thyroxin in the bloodv

- back to the normal levelv’ Max

(9)
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While walking in the bush Paul hears a sound which he thinks is the roar of a lion.
He immediately runs to safety.

Describe how he hears the sound and describe the role of adrenalin to ensure that his
muscles are able to function efficiently while he runs away.
Content: (17)
Synthesis: (3)
(20)

Role of Adrenalin
- More adrenalin is secretedv”

- Adrenalin increases muscle tonev”
- And causes the liver/muscles to convert glycogen into glucosev’

- The heart rate increasesv”

- so that the muscles receive more glucosev”

- and oxygenv’

- needed for cellular respirationy”

- to provide the energyv” for the muscles to contract efficiently

- The rate of breathing increasesv”

- and the depth of breathing increasesv’

- to exhale carbon dioxide from the muscles fasterv”
- and inhale oxygen fasterv”

- Constriction of blood vessels to the gutv/skin
- and dilation of blood vessels to the vital organsv'/brain/fmuscles
- allowing more blood to be supplied to vital organsv"/brain/muscles Max 7

LATN

OR

Role of Adrenalin to enhance fight or flight response

» Increases the rate and depth of breathing v so that more oxygen is obtained
quickly. v
» Causes the liver to convert more glycogen to glucose v so that more energy
can be produced by high rate of cellular respiration. v/
» Increases the rate of heartbeat and blood pressure v' so that blood with more
glucose can be carried quickly to the skeletal muscles and brain. v
» Causes the blood vessels of the muscles, heart and brain to dilate v so that
more blood with glucose and oxygen can be taken to these parts. v/
» Causes the blood vessels of the digestive system and skin to constrict v so
that less blood is sent to these parts and more blood becomes available for the
heart, brain and skeletal muscles. v/
» Increases the metabolic rate of the cells in the brain and skeletal muscles v so
that more energy is released for muscular activity and clear thought. v
» Increases the tone of the skeletal muscles v' so that they can function more
effectively. v (Any 4 x 2) (8)
[17]
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QUESTION 4

The nervous and endocrine system helps to protect the human body. Use ONE suitable
example in each case to describe how this is achieved through a reflex action and by the
hormone adrenalin. :

Content: (17)
Synthesis: (3)

(20)
Mechanism of Reflex Action
Example: withdrawal of a hand/toe after being pricked by a pin/touching a hot
surface. ¥ (And any other relevant/suitable example given) (1
-Receptors in the skin v'receive the stimulusv’
- The stimulus is convertedv” into a nerve impulsev’
-The impulse travels along the sensory neuronv” towards the spinal cordv’
-along the dorsal root of the spinal nerve in the spinal cord.v’
-The sensory neuron makes synaptic contactv” with the connector finter-neuron
-The inter-neuron makes a synaptic contact with the motor neuronv’
-along the ventral root of the spinal nervev’
-to the effector musclev” which contractsv” and pulls the hand/leg away.v’
-The reflex action provides a quick responsev” to the stimulus so the injury is
-minimised. v’ (max) (10)
Action of Adrenalin
Example: Adrenalin prepares the body to cope with the danger/emergency and
stress in the following ways:: (1)

-The brain becomes aware of the dangerv’/emergency/stress situation

-through impulses from the sense organsv’

-where adrenal gland will be stimulated to secrete adrenalinv’

-Messages will then be sent to different parts of the bodyv” (heart, blood vessels)
-Blood vessels of the skin/ digestive system muscles then constrictv’

-whilst the blood vessels to the heart muscles and brain dilatesv’

-thus increasing the heart rate, v the depth of breathing and the breathing rate.
-The liver promotes the conversion of glycogen to glucosev’

-and most vital organs in the body receives more blood/glucose/sugar, v/
-Metabolic activities of the cells increased to release more energy. v’

-Muscle tone increases, pupil dilate to allow a rapid response to ensure safety. (max) (5)
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Describe the negative feedback mechanism involving TSH and thyroxin and
describe the consequences if this mechanism does NOT function well.

Content: (17)
Synthesis: (3)
(20)

The pituitaryvis sensitive to the concentration of the hormone, thyroxinv" in
the bloodv

When the thyroxin concentration in the blood decreasesv below the normal
level:

s The pituitary is stimulated to secrete more TSHv
s TSH stimulatesv’

e the thyroid v'gland

« to secrete more thyroxinv

e Thus increasing the level of thyroxinv

+ inthe blood to normal levelsv’

When the thyroxin concentration in the blood increasesv above the normal
level:

« The pituitary is not stimulated to secrete TSHv
* There is less stimulation of the thyroid gland to secrete thyroxinv’
» Thus decreasing the level of thyroxinv" in the blood to normal levelsv
Max (10)
Consequences of mechanism not working

The concentration of thyroxin will not be regulatedv (1
When the thyroxin level increases beyond normal limitsv” it causes
Hyperthyroidism+

Hyperthyroidism causes an increase in rate of metabolism+vresulting in:

» Weight lossv

» [rritablev’/anxiety

» Hyperactivev

* Increase in heart ratev’
» Tirednessv

Thyroid gland swellsv'/goitre
Eyeballs protrudev Max (3)

When the thyroxin level decreases beyond normal limitsv it causes

Hypothyroidism+v
Hypothyroidism causes an decrease in rate of metabolism+'resulting in:

« Weight gainv
 Decrease in heart ratev’
« Slow growth of hair and fingernails+’ Max (3)
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4.3 Describe how the principle of negative feedback operates in controlling the
glucose concentration of the blood in a normal healthy person. Also describe
the causes, symptoms and management of the disease diabetes mellitus
which results from an inability of the body to normalise the glucose
concentration of the blood. Content (17)
Synthesis (3)
(20)
4.3 - When abnormal levels of glucose are detectedv
- by the pancreasv,
- the Islets of Langerhansv secretes hormones
- into the bloodstreamv
When blood glucose level risesv’
- Insulinv’ is secreted
- to decrease the blood glucose levelv’
- back to normalv
- insulin secretion is then inhibitedv’
When blood glucose level fallsv
- Glucagonv is secreted
- toincrease the blood glucose levelv
- back to normalv
- glucagon secretion is then inhibited v’
Any (10)
Causes of diabetes mellitus
- Inadequate secretionv’
- Non-secretion of insulinv’
- Production of defective insulinv
- Body cells resistant to the action of insulinv’
- Inabhility of the cells to use glucose efficientlyv’ Any (2)
Symptoms
- Glucose in the urinev’
- Frequent urinationv’
- Extreme thirstv
- Fatiguev/lethargy/faintness
- Nauseav'/Vomiting
- Weight lossv
- Blurred visionv’
- Non-healing of wounds~ Any (3)
Management of diabetes mellitus
- Exercisev
- Eating diet suitable for diabetic personv’
- Using prescribed medication/drugs v for the management of diabetes mellitus
Any )
Content (1?)
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