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When studying historical buildings, one can see a clear progression in constructigy,

T

materials. Before the medieval period, timber was the m-ost widely used Duilding
material in Europe, but it came to be replaced by stone in most ma!or St”‘lC'Ufas
Even the use of metals was limited in structural architecture before the mdu‘j.‘tnal age
At that time, metal was mainly used for bridges and greenhouses due 10 its limiteq
aesthetic appeal. However, the public perception of manmade materials changed anqg
technological progress brought down metalwork's cost, leading to it being used more
The first metal commonly used in architecture was cast iron, which could be formed intg
decorative shapes like stone. Architects even began using cast iron to construct building
frames. Unfortunately, this particular metal has a low tensile strength and several ¢
these buildings collapsed. To address this problem, builders turned to wrought iron ang
eventually 1o steel. As public opinion about manmade materials continued to change
in the 19th century, the use of concrete became acceptable. The combination of stee
and concrete was incredibly strong and allowed for the construction of taller buildings -
thoroughly changing urban landscapes. Construction of the tallest building in the worlg,

Dubai's Burj Khalifa, used 4,000 tonnes of steel in combination with 330,000 cubic
metres of concrete and 55,000 tonnes of reinforcing steel rebar.

Complete the notes below.

Choose ONE WORD AND/OR A NUMBER from the passage for each answer

| History of Architectural Materials

|+ Most pre-medieval buildings in Europe used 1 for
P

Stone construction became popular in the medieval period

Manmade materials were not widely used before the industrial age

Building the world's highest skyscraper utilised 330,000 cubic metres of
concreteand2 of steel
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rful parrotfi
::Ziupa”:t_“ :‘: E:a::t:_:ee ?:i: :::,Thﬂa ;:eff‘s slur.fa.ce by biting and scraping it with
into the open sea to discharge thei ascinating fish begins when they travel
_mmt ge their eggs, where they hatch. Following this their early life
is spent as larvae in the ocean’s plankton population. They then move to the mangroves
as juveniles and then to a reef where they will both hide from predators and clean the
reef. Interestingly, throughout these stages of development, all parrotfish are drably
coloured females. This is because parrotfish are sequential hermaphrodites, meaning
they change gender as they age. When they enter the terminal phase of their lives, the
young female parrotfish morph into more colourful males. These males then collect 2
harem of younger female parrotfish and Spawn to produce yet another all-female group
of larval parrotfish. A further interesting aspect of the parrotfish is its importance in the
reef's survival. According to researchers at the International Union for Conservation of
Nature, without the cleaning activities of the parrotfish, the reefs would soon be overrun

with algae and die.
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Complete the flow-chart below.

Choose ONE WORD ONLY from the passage for each answer.

Parrotfish Lifecycle

Spawning
Adult parrotfish move into the open ocean lo release their eggs.
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Initial Stage

Parrotfish enter the ocean’s plankton U L e S
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Juvenile Stage

. Juvenile parrotfish spend time Tthel. o e |
L the reefs. J
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Terminal Stage ]

Adult male parrotfish live on the reef with a group of females. J
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n Zimbabwe's Eastgate Centre should be the r'nodel_ for rn.c:rdern midri?:nm?mm%iai
architecture. It was constructed without mechanical air conditioning, _re_sul gin sa?flngs
of approximately 3 million pounds for thie complex s ownorg. Surpln.smg Y, the busldjng
is never uncomfortably hot or cold. This is because the architect ultlllsed the procegg of
biomimicry when designing it. Biomimicry invelves humans studying a naluraj Process
and imitating it to solve a complex human problem. In this case, the designer, Mick
Pearce, was inspired by termite mounds. These wood-eating pests build large Mounds
that can reach 25 metres in height. However, most termites do not inhabit the Upper
part of the mounds, but they live in a gallery at the base of it. The tall structure abgoye it
essentially a large chimney. It contains a central shaft that moves warmer air Upwarg
This warm air then exits through holes near the mound's top. Radial vents at the basa
intensify this action by capturing the wind and cooling the air at the base of the mound,
creating a convection cycle in the structure. After understanding this process. Pearce
designed the Eastgate Centre's buildings as a series of rooms around a central shaft
Each room has ducts into the shaft and to the exterior resulting in heat dissipation as
in the termite mound. Fans that pull air into the central shaft, producing continuoys
airflow, assist this system. Through this system, the offices in the Eastgate Cents

have a stable internal temperature of approximately 23°C regardless of the externa|
temperature,

Label the diagram below.

Choose ONE WORD from the passage for each answer,

Termite Mound Layout

central shaft
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Prairie ecosystems are characterised by even terrain or gently sloping rolling hills, and
n by a predominance of herbaceous plant life. Trees, shrubs, and other woody plants are
virtually absent in prairies, and there is vary little shaiter from the solar radiation and
harsh breezes. Prairies generally receive a moderate amount of yearly precipitation,
but summers are occasionally marked by severe drought. Consequently, for plants to
thrive in the prairie ecosystem, they must endure seasonally dry conditions. Among the
herbaceous plants suited for life in these ecosystems are prairie grasses, which have
several adaptive mechanisms for survival.

Leaves of prairie grasses vary in width, but most are long, thin blades. On the epidermal
layer of the leaves are small holes, called stomata, which can be opened to letin carbon
dioxide and release oxygen, or closed to retain moisture. Because carbon dioxide is
essential for plant photosynthesis, the stomata must remain wide for gas exchange;
however, air spaces within the leaf are full of water vapour, which evaporatas uniess
the pores remain closed and presents a challenge during dry conditions. To overcome
the problem, prairie grasses have evolved to distinguish between day and night. In the
daytime, the grasses keep their stomata shut to minimise moisture loss. The plants
then expand the pores in the evening when the air is cooler for respiration.

Complete the notes below.

Choose NO MORE THAN TWO WORDS from the passage for each answer.

How Prairie Grasses Survive

Harsh prairie conditions

« Flat land with a few small hills

. A limited amount of protection from 7 ..................ccccceee.. @nd high winds
- Some rainfall every year, but summer months bring drought

Prairie grasses’ evolutionary adaptation |
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| - Stomata: Tiny holesonthe8 . ... ........0ftheleaves
Open to allow carbon dioxide in and oxygen out, or closed to preserve
moisture
-+ The stomata remain closed duringthe®  todecrease loss
. of water
| - The plant pores are opened in the cooler nighttime air
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Around 2000 B.C., a new invention emerged that cha'ngad warfare during mf" Periog,
ﬂ the horse-drawn chariot. These light carriages p'ov'dg_d " a_rchers w"_h a flay
platform from which 1o attack their enemies Prior lo:this time armies that wisheq lo
proceed rapidly rode on horseback, but this wag cumbersome because saddieg ang
stirrups had not been invented. This made it difficult to steer, h?|d on to "19. horse gng
fire at the same time. Chariots made this much easier. At their most basic, Charigyg
were wheeled platiorms drawn behind one or more horses. Perhaps the most famgy
of these fighting vehicles were used by the ancient Egyptians. Although they giq
invent the chariot, the Egyptians adapted them to improve their usefuiness. Ong
the biggest changes was lightening the overall weight of the chariot by utilising newly
invented spoked wheels rather than the traditional disk wheel. This made it easier fy,
the horses to pull the chariots faster. However, speed was not the only benafit of the
changes implemented by the Egyptians. They also made them much easier to contry
through the use of the yoke saddle and basic design changes. The yoke saddle Was
a saddle-like pad that sat on the horses' backs with leather pieces across the horse's
chests and bellies to prevent slippage and increase control. The riders’ platform whic,
was connecled to the yoke saddle by a long wooden rod, was also redesigned. By
moving the rider closer to the chariot's axle, it became more stable for the riders
making it easier to aim and fire at their enemies. Finally, the Egyptians covered the
axle with metal to prevent friction against the chariot’s platform. This not only improveq
the vehicle's movement, but it also reduced damage to the vehicle, making them mors
reliable. Unfortunately, none of these improvements corrected other problems inheren:
with the chariot's design, and by 1500 B.C. cavalry troops on horseback had replaced

them in most military settings. However, they did remain in use as racing vehicles for
hundreds of years to come.

Label the diagram below.

Choose ONE WORD ONLY from the passage for each answer.

The Ancient Chariot

To reduce weight, k“ =
wheels were used instead
of traditional disk wheels.

TNV e
was covered with metal
lo stop it trom rubbing
against the platform.
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Every year, millions of birds participate in annual migrations - moving from one area to
ﬂ another when weather changes make it difficult to find food or when they must seek out
potential mates. Some of these journeys are rather simpla and marely involve moving to
anearby area, but others can cover more than 10,000 kilometres. To travel such a great
distance, birds must possess a strong ability to navigate. Today, it is believed that birds
have three methods of navigation: piloting, orientation, and true navigation. Piloting is
the easiest of these to understand, because it is how we most often find our way. Put
simply, they move from one recognisable visual landmark to the next. Much like we
know to turn left after a certain feature when coming home from the supermarket, birds
know to follow landmarks, like a river that runs north and south, until they get to the
next feature, like a lake. However, this can lead to a problem. When the bird looks at
the river, which way should it head? To answer this question, birds may use the second
method, orientation, which entails using clues to figure out direction. Over the course of
the last 50 years, scientists have observed birds using the sun and stars as compasses -
to check their direction. Some have even been shown to be able to sense and use oy
Earth's magnetic field to orient themselves. The final method is true navigation, which
requires the bird to determine its final destination and find a way to it from their current
location. For scientists, this is the most fascinating aspect of avian navigation, because
it cannot be explained as simply as the other two. At its most basic, true navigation is
the way that birds compensate for problems with the other two systems. For instance,
if a bird only knew to fly due south or to only follow one particular geological feature
it would be highly susceptible to getting lost. If a storm pushed the bird far west, then
flying south would not necessarily get it to the correct destination. Also, what's a bird
to do if a landmark has been destroyed since the last migration? While the mechanism
used for true navigation remains undiscovered, some researchers, such as Professor
Thomas Collett. believe that the birds possess a ‘cognitive map’. They believe that
birds can use this map, along with the cues they gather from piloting and orienting and

their internal clocks, to find their way.

Complete the table below.

Choose ONE WORD AND/OR A NUMBER from the passage for each answer.

Methods of Avian Navigation
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Piloting Orientation T True Navigation
Birds look for It was discovered within Birds set a course 1
S A P the last 13..........cevimenans ' between the current
which they recognise that birds use cues such location and the
to navigate by, much as the location of the sun ultimate
like humans do when or stars. 14,
performing daily errands.
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Wind Power

Wind power has been used by humans for almost two ml'sllannia, tfsualfy in the form
of windmills which ground grain or pumped watar. Horizontal windmills were firy,
introduced in ancient Persia before spreading throughout lh.a Mrd_dle ijast and they,
being exported to Central Asia, China and India. Thel vertical wllnc-:lrmﬁsl which a5
typical in European agriculture began to be used in the Middle Ages, initially in Englang
northern France and Flanders. At its peak in 1850, it is thought that there were aroung
200,000 windmills across Europe, but this number rapidly declined as the Industrj
Revolution took hold.

Now wind power is making a dramatic comeback in the form of renewable energy
and the distinctive sight of fields full of towering wind turbines is becoming commgy
throughout the developed world. Wind power is a plentiful source of power, which
does not produce gas emissions and uses little land. Although they require significan:
investment for construction, wind farms are far less costly to run than other energy
sources, and their effect on the environment is limited. Denmark currently generates
40 per cent of its electrical power from wind and over 80 other countries around the
world are using wind power to generate electricity. There is particularly substantial

investment in wind energy in China, which already has the largest wind farm in the
world, located in western Gansu province.

Wind power works by very simply using the kinetic energy generated by wind to power
generators which produce electricity. Each wind turbine consists of g tower made from
tubular steel, on top of which sits g rator, formed of blades and a hub, and a nacelle,
within which sits the gear box and generator. As the wind flows towards the winc
turbine, it propels the blades, a process optimised by a pitch system which adjusts the
rotor so that it picks up the optimal amount of wind. This

drive inside the tower, which turns the nacelle to keep the
the wind. An anemometre on the back of the turbine collect
data so that the Yaw drive and pitch System can adjust

's supplemented by a yaw
blades facing directly ino
S wind speed and direction
the turbine accordingly. The
blades so the wind turbine s
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Label the diagram below.

Choose NO MORE THAN TWO WORDS from the passage for each answer

How a Wind Turbine Works
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An anemometre collects

by g e e -, —, .
controls the direction of the the speed and direction of the
nacelle. wind. /
/}
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Spinning cogs help increase the ‘
The electricity goes down the tower to 7 10 the ;
BB ... mrrenmnmmaniibs s required rate. :
i
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