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Select the funclion described by each of the definitions Below,

Production of afspring

|
Permanent increase in size
I—....‘;.I 1

Reaction to an internal or external stimulus

iy

'Ll Question 1a (2 marks)

Select the function descrited by each of the definibans below,

Production of affspring

— .

rerefion
Growih
Metatsalism |
Nutrition pilesrial or extermal stimulus
Reproduction
Response




L.J Question 1b (2 marks)

Homeostasis is the maintenancs of a stable infernal environment. The image below shows the

temperature of an elephant

34°C

14°C

14°C

Duithime how an elephant’s ears help o maintain its oody temperaiure,



Cisestion 1c (2 rarks)

Question 1d [ marks)

Flanis have adapied 1o their ervironments
by evodving a vanety of leal shapes and
sizes. Broad-leaf plants, lke the maple
tree found in temperate forests, have large
leaves which grow quickly.

Oitline one possible advaniage of maple
leaves having a large surface area.

L

Dither plamts, like the saguaro cactus
found in the desert, have spines, which
are modified leaves.

Owtline one possible advantage of cactus
l=aves having a small surface area,
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Al eells need io obtain nutrients and eliminate waste efficiently. Because of this, cells are limited
in size by the relationship between their surface area and their volume.




Rasake Gilar whaks \

/I':.Ilrur_u salmisan
/ F'.a-.'m._. hedibiul

_,__ht

Pacfic heming \

Copepads )}
=S-/7

.ﬁ.r-'nm:u-.-:.l. At

~

Fretoplankion Mot 1o scala
[ T
Lising tha 1o0d vweh abdee, cordiruct a food chain el consists of ke speckss ncluding the
pacohs hakbul g1 T Sarh Foph e Bl
Chingak
Adimhiook shised [HERT
Draggatiks Hems s S i Cops Wil
Pacific § Phytogilankben Hasident kikar

Nahbad



n Question 2b (2 marks)

Using examples from the food web above, justify how a resident killer whale can belong to
mare than one frophic level
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D Question 2¢ (1 mark)
L ——

The Narth Pacific Ocean ecasyslem is home to thiee different Kinds of Killer whale, Resident,
transient, and offshare killer whales all have slightly diferent appearances and hunting
behaviours.

Resident killer whale

S ot

Transient Killer whala Offshore killer whale

|
Largest | Mid-sized Smallest

i Fish, especially salmon ! Large marine mammals | Halibut and sleaper
sharks
Hunting behaviours Hunting behaviours Hunting behaviours
Stay in the same areas Migrate and hunt in | Hunt in the open ocean
all year and hunt in smaller groups of 2 1o 5 in large groups of
groups of 5 to 30 around 50

.
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- Suggest why the three different killer whales have different hunting preferences.

‘g Question 2d (4 marks}

A species is a group of organisms that can interbreed and produce fertile offspring. Speciation
oeeurs when one species becomes two separate species over time. There are many reasons
why this can happen, for example when populations become geographically separated. The
three types of killer whale share an ecosysiem, but are not cbserved to interact.

Discuss the possibility thal the three different types of killer whale are in the process of

q Question 2e (3 marks|
e -

Genome mapping is a technigue that can be used to distinguish between different species.

Outline how genome mapping coukd be usad 1o canfifm whelher the three diferent types of
killer whale are different species. You should use scientific terminclogy in your answer.




u Question 2 {1 mark)

Comment on whether the three different types of killer whale should be classified as three
differeni species.
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head Guestion 3 (12 marks) i

The oldesi Inving tree is thought io be oyer 5000 yvears old




The age of a tree can be estimated using growth factor values. Trees that grow faster have a
higher growth factor. Different tree species have different growth factors. The method of

estimation is shown below.
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diameter

circumference
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=

circumference
Tt

diameter =

100cm

diameter =

diameter = 31.83cm
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diameter ® growth factor = age

31.83cm x 1.57 = 50 years old
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Question 3a (1 mark)

Select the most appropriate piece of equipment for measuring the circumference of the tree. |,

© Protractor o Ruler O Tape measure © Stopwatch



-u Question 3b (1 mark)

The table below shows data collected for two different species of tree. The age has been
estimated for the sycamore tree.

Species Growth factor [ y cm™ . Circumference | em Estimated age | y
m 1.57 100 50
Beech 1.91 ik ]

Cabculate T estimated age of the beech tree and add your vakues Bo the: lable. You should gve
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An alternative method for estimating tree age is counting growth rings in the cross section of a
inunk. Growth rings ocour because trees grow faster in the spring and summer and slower in |.|'Ir
autumn.

Method:

1. Cut a cross section through the free
trunk 30 ¢m from the base.

2. Count the number of dark rings o
determine the age of the tree,

Method:

1. Cut a cross section through the tree
trunk 30 cm from the base.

2. Count the number of dark rings to
determine the age of the tree,
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Outline why counting both the light and dark rings would not accurately estimate the age of the
tree.
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Tres grown in a
temperate climate

Tree grown in a

Using ihe image, explain twio diferences between the cross sechons,
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T

Identify a limitation of each method used io estimate the age of trees.

Growth factor values Counting rings

L Cauwiton 4 |13 ]

Some WYP sluadenls waniad 1 reasigate the reabionship Bebyssc the aga and haght of
sycamore irees growing mi their local forest. The forssl had aver SO0 sycamars irees, Allar
discussing with ther feacher Fow Beaghl could be sshimated, they colecisd daka on a sample of

210 randiomly sslecied syoamons Fees.

Thes rradia coerisirs oo gacis.



Qupatica da |7 rmarka|

Suggesi why e sampls of 20 sycaman Irees was randerly skl
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u Question 4b (1 mark)

Outline how the sample could be randomly selected.
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u Question 4c (1 mark)

The siudents all agreed that the height of the tree was the dependent vanable in their
investgation. The students could nol agree on a prediclion,

free has a grealer circumference, then it will be older,
the tree is oider, then it will be taller,

the tree is taller, then it will have a greater growth factor.
& free has a larger growth factor, then it will have a larger

Justify which | the best prediclion for this investigation
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Question 4d (1 mark)

The students recorded their results in the lab boak shose Below:

Comments

Dense forest, not much light available

Many Fowers surrounding tress

State how the students could have recorded more accurale measurements.



. Question de (5 marks)

The graph below shows data for 15 trees from the sample. Plot the data in part (d) fo complete
the graph below.

BT T Dvaoaebe:

15

L

10 . e ,

n Cuestion 4f (2 marks)

Use the graph in part {e) io deduce how the reie of growlh of sycamore rees changes over
time,
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LJ Question 5 (10 marks

Sycamaore seeds are contained im winged sfruciures called samaras. When sycamore seads fall,

tiey spim in circles. This helps them fo stay in the air longer.

A group of MY F students invesiigated hs ationship beteesen the height from which a




Step 2
Put one paperclip on the bottom

shep 3
Line up the top of the helicopier with

the scale then drop the halicopter
and simultaneoushy starl the stop
ChoCK
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Step 4
Stop the stop clock when the helicopter
touches the ground and record the time

Haight from which Time spent in the air /s

seed is dropped /' m

Trial 1 Trial 2
250 T &7

ors s ror

200 |l 215 235







U Question 6 (16 marks)

Some MYP students looked at a range of seed pods from closely related trees. They noticed
that the angle between the two wings differed considerably. They decided to investigate how
changing the angle between the wings affects the time it takes for the seed pods to fall to the
ground.




Design an investigation to model the effect of wing angle on the time it takes for a seed pod to
fall to the ground. In your answer, you should include:

« the independent variable, the dependent variable and two control variables
« a hypothesis

« equipment you will use

« details of how to manipulate, measure or monitor the variables

= details of the method to collect sufficient data

» how you will make your method safe.
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bl Question 7 (11 marks

3 Question Ta (4 mafks

¢ human body is 55 % waler. Different body systems use water fo carry ouf their specific

chions. 11 & persan does nol drink enaugh waler, they become dehydrabed and their body
SYSIEMS do not work effect '.'l|.=."|:|-' For each of the functions below, outline the effect of

genyaraticn

Excreton of wasie Temperature contral
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D Question 7b (2 marks

Water can enter and exit cells by osmosis. Select arrows to show the net movement of water
across the cell membrane in the diagram below.

e ) ) (—) (—

Solute
particles

Cell membrane



Sokae
parices

Cell membrare

U Question Tc (5 marks)

T —————
Mations that have limited natural freshwater may need to supplement their water supply with
water from the sea. Humans should not drink seawater due to the high concentration of
dissolved salts. Reverse osmosis is a process that can make seawater safe for drinking. The
process of reverse osmosis is shown in the diagram below.
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Reverse

Saltwaler

—— Frashwalar

Semiparmaabla
imermians




Storing and @
delivering water
- The freahwater is reakad further,
siored and delversd

Discuss the mplications of using reverse osmosis o provide freshwater. In your answer, you
should inchede:

» the impacis on different ecosystems
= the conseguences of high energy use
« a concluding appraisal,
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bd Question 8 (15 marks)

Precipitation is one step in the water cycle. Select the location for the other three processes
shown in the water cycle.
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{2 marks]

Some of the processes in the water cycle are changing due to climate change. Precipitation is
one of these processes.

Dutline the consequences to & region if precipitation changes due to climate change.

Decreased precipitation

Waier is a finite resource. It is essential for life, It is necessary for hydration, hygiene, agriculiure
&nd food production. Human actions have changed the water cycle.




Waber 15 a hinita resource and 15 essantial for ife. HUmans nave designed ways 1o
easdy access waler, using wells to obtain water from undergrownd, pumps and pipes to
@xtract water from lakes and rivers, and reverse osmosis plants to make seawatar
drinkabhe. Thase innovations have enabled wus io fransport wabter to where we want it.

Human uses of water include: personal hygiene, household cleaning, washing clothes
and washing dehies,

Humans also use water for commercial and industrial needs such as power generation,
mining. and aguaculiure.
a

One of the largest consumer uses of water is for food production.

Farmed foods like vegetables and fruit only use water for growth. However, often this
waler comes Trom freshwater sources such as lakes and rivers. Waler is also used for
the transportation of fruds and vegetables, but this can be reduced if consumers buy
tham bocally and in season.

Farmed animals, such as cows and chickens, need a large volume of water daily o
grow and maintain bodily funclions. Water is used to prepare, transport and package
the meat. and 1o clean the processing facility. Watber is also necessary fo grow the food
that farmed animals eat, such as corm.

Even more water is used to produce foods like processed snacks, cookies and soft
drinks.

Water is also used for transportation, packaging and cleaning the machines used to
produce the food.

As water becomes more scarce, we will need to take steps to reduce our water use.

Gmremu_'nal_"rts can take measures such as educating citizens on sustainable use and
even bringing in laws to restrict water use.



The total volume of freshwater used to meet our needs is called a water footprint. This includes
using water directly as well as using it to produce other items. Below, you can see examples of
how water is used globally and how much water is used for different purposes.

Volume of water needed to produce 1 kg of food 13?5

16000 — H’

Volume of water | |
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Global water consumption

Domestic use
B %

Industrial use
22 %

Agriculiural use
0%

Lisirgg inlaermation fram this iask and your wider BYP sludies, discuss and evaluabe how the
dRcRnnge mede by rdvifuals ard gosammants can maka saiid Use mone sustanabke In pour
answes you sheld mchele

w FiEps that could ba laken 1 redune water usage in the home

= @ dasoription of Bow an individual s dielary chokces can afisct ther wale Toolprind
= @ auggEslion ol Fow Qoeairenent polickes can influence waker use

+ @ conduding apprass
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