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m Human physiology: regulation and control

@ Formation of urine

(SRR

> Pr ses of urine formation

]

Nephrons in the kidneys filter blood in a way similar to a sieve.
They remove metabolic waste (mainly urea) from the blood and at
the same time retain useful substances in the blood.Formation of
urine involves two processes: ultrafiltration and reabsorptior.

A. Ultrafiltration

Ultrafiltration-is the first step in urine formation. It takes place in

the glomerulus inside the Bowman's capsulé. The blood inside the
glomerulus s under high" hydrostatic pressute due to the
Pumping action of the heart. The wall of the glomerulus is thin
and differentially permeable. The thin walls of the glomerulus
and the Bowman's capsule serve as the filter for ultrafiltration.
Under the effect of high hydrostatic pressure, water’ and other
small molecules in the blood reaching the glomerulus are forced
out through the walls of the glomerulus and the Bowman’s capsule
to form a fluid called glomerular filtrate in the capsule!

Fig. 32.7 Scanning electron
micrograph showing the
glomerulus in a Bowman's

e LAY
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Bowman's capsule

specialised cell of the
epithelium of the
Bowman's capsule
Selable prfein ronsh
=
i

glomerulus

capsular space

—> blood flow

= movement of water and 1o the proximal
other small molecules N convoluted tubule
(e.g. glucose, amino dlu a1
i =
acids, salts and urea) (il
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pain receptor thermoreceptor

touch receptor

blood capillary
cornified layer
epidermis {grenular layer —Y

Malpighian layer —}
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subcutaneous fat

hair
sebaceous glang

sweat pore

sweat duct
erector muscle

sweat gland

pressure receptor

hair follicle

Fig. 33.3 The structure of human skin
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ing level of
oéstrogen inhibits FSH secretioh
by the pituitary gland. This
negative feedbackiprevents
other follicles from developing so
that only one ovum is released in
cach menstrual Eycle,

liLearning)Tip >
Oestrogen, which exerted a
negative feedback on the
pituitary gland earlier, changes to
Positive feedback shortly before
ovulation. The figh level of

Sestrogen stimulates FSH and L~

secretions by the pituitary gland
to trigger ovulation few days
later.

The combination of cestrogen
and progesterone exerts a
¢ negative feedback on the
pitditary gland. FSH and LH, ¢
« secretions are inhibited.

nstruation starts, the pituit Pl

H. The 1qvelrof FSH'In blood risg

follicle development in me:w\a!y:
- Thetleveligy

ing-follicle’secretes qestrogen

(®). The developing:fo  ocstrogen: THETRRIG;

ggitmgen in-blood rises (®)- The !’1518;) level of Toestroger

stimulates the-uterine lining to thicken (©)-

L

One or two days after me
begins to se€rete more FS!
(Fig. 35.2 ®). FSH stimulates

2. At ovulation (day 14)

nities fo rise and it peaks just before

The 1éVelof Gestrogen ¢ontinties to rise ar -
oNiiilation (). This stimulates the pituitary gland’to secrete,
FSHand LH. Thejpeaks of FSH-and LHAppe

fan justafteFttmror,
tthe'aestrogen (D). A high level of LH stimulages,ovula({o(ro
oceur on around day 14 (). The mmature follicle Fuptures and
eleasesan ovum into the oviduct:

! |
3. After ovulation (from day 15 to day 28)

A Kigh'LH levél causes the fiptured follicle to develop intoa’
(iyellow body (also known as the corpus luteum) (€9), which
secretes oestrogen and progesterone. Oestrogen and
progesterone levels in.bloo se accordingly (€)). Progesterone
(together with oestrogen) maintains=the thickness™of "the
uterine lining and stimlates blood supply to the uterine linifg’
in order to preparesif forstherimplantation of an embryo ().
The high levels of oestrogen and progesterone also jnhibit the
setretions of FSH and LH from the Pituitary~gland:- This

prevents development of another: follicle and. further ovulation:
during that period. o

If feftilisation does ot occur; thellGW LH1&Vel causes theyellow
{bady to degenerate on around day 24 ().Degenerated yellow
body stops secreting oestrogen and progesterone, léading to
low levels of cestrogen and Pprogesteron ). B

low levels of progesterone and oestrogen in{blood, the uterine
lining cannot maintain itg-thickness- and soony breaks. down
@), ie. Jnenstruation occurs, Alsotlow levels of oestrogen and
{progesterone no longer inhibit the pituitz gland. T}‘f’j_iﬂi_‘?ryp

H secretion’ and a few eyclé
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exercise.

10. Ask the student to stop running and sit down.
breathing rate after exercise for two minutes.

11. Use the graph display function of the software
plotted by the software.
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34 Regulation of gas content in blood n

Let the student sit quietly for fiye minutes,

Start recording the breathing rate at rest. Record data for two minutes.
Let the student run on the g
during exercise for two minutes,

it . i fter
12. Find out the minimum, maximum and mean breathing rate before, during and a

Pot. At the same time, start recording the breathing rate
At the same time, start recording the

to display the data and print the graph

—

e
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Volumes of air in lungs
i volume.
The amount of air entering and leaving the lungs during each normal breath is called the tidal

]

We can

i i of air that we can
ncrease the amount of inhaled and exhaled air by taking a deep breath. The maxlmurrr‘\e\;o'\rir;epe[son ot s e
exhale after the deepest inhalation is called the vital capacity. The vital capacity va

and depends on the gender, fi
remaining in the lungs which
amount of air that can be held inside the lungs after the deeps

the sum of the vital capacity and the residual volume.

Volume of air in lungs (cm?)

deepest inhalation

6000
s000 vital capacity.
4000

total lung capacity
3000

o Time

© A graph showing the changes in lung volumes

tness and activity level of the person. Even after forced exha!allioni there iTsthtHO zrl
he residual volume.
lled. This volume of air is called t 2
e oo st inhalation is called the total lung capacity. It is
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English Language
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English Language

< Finidh every paper
IN ONE GO
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Imperceplibly apply the No n.ww,
Mkilly info your work! vwolved
POOP®

: . . . . ) * antibodies A and B are already present in Roger’s blood (1)
(@) () Cracking / Catalytic cracking / Thermal cracking e these antibodies will act against the antigens of the parents’ red blood cells (1)
i) Thi . . and causes blood cells clumping / hemolysis of blood cells (1) if Roger receive
(ii) b 1;: alr)ll:cess can produce small molecules from large hydrocarbons to meet the industrial blood transfusion from his parents
. . : (¢) Any two of the following:

(a) cracking * toavoid clumping of blood in case their blood types are incompatible (1)

To produce alkenes./ To produce smaller hydrocarbons from larger hydrocarbons / *  to prevent the entry of some pathogens / toxins from maternal blood directly (1)

To convert heavy oil to petrol . Lol av:id breakage of foetal blood vessels by the high blood pressure of maternal

ood (1)
() * B carries the genetic materials (1) coding for the hormone / digestive enzymes

transcription takes place in B to produce mRNA (1)
. which is transported to A for franslation / protein synthesis (1)

’ to produce protein hormones / digestive enzymes (1) for discharge / secretions

(@ * dogshave many more copies of gene A in the genome than wolves (1)
* these gene copies wnll be transcribed into mRNA which, in turn, translated into
amylase (1)
*  more amylase will be produced in dogs (1), resulting in hlgher amylase activity
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2 i B W 2 (2020 4£ 3 A 21 HSATR)
TIMETABLE (Revised on 21 March 2020)

PH=4¥7E (M8I5H) §:30-12;30 Visual Ants 1,2 meERn (—) B(Z)
| Friday, 24th Apnl
WHZAHRE (RRS) §:30- 10:30 Integried Science | HaEHSe ()
Saturday, 25th Apnil 11:15 - 12:45 Integrated Science 2 HEHe ()

8:30 - 11:00 Chemistry 1 % (—)

11:45 - 12:45 Chemistry 2 L (Z)

8:30 - 10:10 Combined Science (Chemistry) HEES ((E9)
FUAZtH (i8-—) §:30 - 10:30 Liberal Studies ) HMRIE (
Monday, 27th Apnl 11:15-12:30 Liberal Studies 2 gwye ()
MAZ+AE (W) 8:30 - 10:00 English Language | RMNL ()
Tuesday, 28th April 11:00 - 13:00 English Language 2 RMNYT ()
FUAZAhB (MR=) 915 - 12:10° inglish Language 3 (Listening sed Integrated Skills) B YL (=) (PRESSENEE)
Wednesday, 29th Apnl
AAZH (M) 8:30 - 10:45 Mathematics Comoulsory Part 1 P T (—)
Suturday, 2nd May 11:20 - 12:45 Mathematics C sory Part 2 D OEESY ()
AHNE () 8:30 - 10:00 Chinese Linguage | PR (—)
Monday, 4th May 1045 - 12:15 Chinese Linguage 2 o MR )

6969 69 69 096
What would you, choode?




thEsE~T CHINESE LANGUAGE , 4(Four)
. Bt . Reading | ' 5*(Five®)
. B{E . Writing - Y(Three)
. BRIERISE&HED) . Listening and Integrated Skills 5(Five)

What hould | do? Why?

How aboul—
do your bedt and don t r%rd ?



| ) your altitude, I
not aplitude,
> whichdq,inm your affifude. <






