National 5 Environmental Science Question paper 2018 Candidate 3

Candidate 3 evidence

SECTION 1 — 66 marks MARKS
Attempt ALL questions

1. The photograph below shows a country landscape.

2
(ii) Name two types of renewable energy shown in the photograph. 2
wihd jo ower
(b) Describe one benefit of renewable energy. 1
Jdo__ not conkribuix o e,
f)reev\ house J(w»
1
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2. The food web below shows some of the organisms found in a woodland
ecosystem.

fox

|

woodlouse vole chaffinch dormouse

weasel

tree bark fruit and seeds

(@) Name the source of energy in this food web. 1
Feait e sk e pro()vcmf"

(b) State the purpose of the arrows in the food web. 1

bhey  glow  He Flow of  eneryy
dJd ¥ : AV
M\rou‘f;k Ho  food  weld

(©) Name two organisms from the food web which are in competition with
each other. 1

weeosel amd  owl

(d) (@) Predict what would happen 'to the number of owls if the dormouse
population decreases.

Give a reason for your answer. 1
e nombe of owls  woeuld
decrease  as Mo weuld e
ls¢ Feod for b Fo  omt

(ii) Describe a named method that could be used to estimate the size
of the dormouse population. 2

% Usdug_a QUQQ)PG/{'
Jd 174 o
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3. Biofuels can be used as a renewable energy source. The table below shows
the percentage of biofuels used for transport in some countries in 2011.

Country Per Cent;ogretrog :Siggt;fls used
Brazil T # 29
France 7
UK 3
China 1
USA 6

(@ Using the information in the table, complete the bar graph below by:
1 adding the scale and ltabel to the horizontal (x) axis
2 completing the scale and adding the label to the vertical (y) axis
3 completing the bar graph to show the percentage of biofuéels used

for transport.
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(Additional graph paper, if required, can be found on page 31.)
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3. (continued)

(b) In 2011 Brazil produced 23-4 billion litres of biofuel.
Calculate how mady litres of biofuel were used for transport in Brazil.
Space for calculation

23410 & T8bilkon

2234 2|9
202234 x424

6796000000 |

(c) Biofuels are often seen as being more environmentally friendly-than
fossil fuels.

Suggest two reasons why the use of biofuels may not be environmentally
friendly.

1_os  Jeforestation  Can  occor- o G
bioluels  which  destroal the  gubitat
‘ J
of kum.w{;
2 Wwhag Q)Urml(/g IOI\O‘ML‘ (v’% relews

Corboy diox(dq ihto  He oohmosplfare.

EM& e Conbrihy FWJ to e Z)MM

[Turn over
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4. The diagram below shows part of the nitrogen cycle on a sheep-farm.

nitrogen in the air N

proteln in legumes ——  protein in sheep
/ protein in grass /

nitrates in sorl ~¢—————— nitrites in 50il ' <¢———— ammonium
(@ (i) Place an ‘F’ on the diagram to show the stage in which fungi are

most important. 1

(i) Place an ‘N’ on the diagram to show the stage in which nitrogen
fixation takes place. 1

(b) State the type of organism that is responsible for converting nitrates in
the soil into nitrogen gas in the air. 1

b ol Erio,

(c) Farmers try to increase the yield of the grass crop This requires a supply
of nitrates.

Explain how this could be achieved. 2
f’[\;\, h pot Ferh'll‘w Who tle Sorl,
B \
hor Pl“’"’“"j‘ T, lwl(r» M planky Ghow

(d) On this farm, a sheep eats 8 kg of grass per day. The grass contains 6 kg of
water and 20% of the remaining dry mass is protein.

Calculate the mass of protein the sheep eats per day. : 2
Space for calculation
5 2.3 1o
O 4 4‘ kg
5
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4, . (continued)

(e) Farmers throughout the world often extract water contained within
porous rock to irrigate crops.

Explain why this practice may not be sustainable. 2

Thes Paadtice 1§ not IUS&AQVELQ &y (t Helag

G [a{‘ ef mogg ty extrutt wate r cmmth-a)

st Huw poreus e ek,

SQA | www.understandingstandards.org.uk




National 5 Environmental Science Question paper 2018 Candidate 3

5. A teacher has a hybrid car with a rechargeable battery and a petrol engine. It
runs on electricity provided by the battery for a distance of 30 kilometres.
Once the.battery runs out of charge, it switches to thé petrol engine.

(@) The teacher lives in Forfar and makes five return journeys to school in
Arbroath each week.

20km

Forfar

Carmyllie

(i) Using information from the map, calculate how many kilometres
per week the teacher travels to school and back. 1

Space for calculation
40x s

200 km

(ii) Each night, the teacher fully charges the car battery using their
home power supply.

Calculate the distance travetled per week when the battery has run
out of charge. 1

Space for calculation

3] _km

(i) When running on petrol, the car consumes 1 litre of petrol every
10 kilometres. .

Calculate the weekly petrol consumption. 1
Space for calculation

4 x5

20 l
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5. (continued)

(b) Suggest a reason why the teacher decided to buy a hybrid car.

F B i canve ke Mzmqu
on /:u(‘y becouge W«tuj veeless Fual.

(c) Another teacher lives in Carmyllie and drives a diesel car to school.,

Suggest two methods that could make their journey to school more
sustainable.

as bt ir oaly §kn awny
J J
Q"‘ Fook e hos

(d) Hybrid cars are becoming more popular.

Evaluate the sustainability of this trend.

'/\‘5/4 bed  caes  will QWW("ua.”t\J be rtpluced
Q)\u) Fv”ﬁ electrc  cums  rhat  uged ho petrelo,
Oivsel a4 % these.  canS 00l Wt

e ot (Mg Carbon JdioX(fe ewmdssions

Ualile . Lﬁ‘bn‘«) cers,

[Turn over
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6. The diagram below shows some of the land-based activities in Scotland.

Forestry

Cereal farmin
Shooting estates g

Wind farms

Conservation

(@) Suggest why two of the land-based activities above may be in conflict.
Land-based activity 1 Constevation
Land-based activity 2 ‘Wﬁ Shogtih, ((14 estafes
conflict__Conservbions _ doat _ want  § kooms @ sfates

F\\PI‘AG \N&-G,Doa,s as LF [ ou(a Jcar

amd .mossfalg harwm  te wilt)llﬁe.
(b) Name one other land-based activity.
Qoad bikia
_%ﬁg @ I Ki %

(c) Other than cereals name one economically important agricultural crop
produced in Scotland.

S fraw be,rzr3$

(d) Describe the role of a named national organisation responsible for
protection of the environment.

ﬁgﬁ ('ﬂ‘tl] o fo DIriesStS

_‘_logjh% Cut c)c:wr\,Tl‘g\J [ (oansr FQQ

em‘sst‘w\,sf Prgbeu o\mwls s anl «MM\;

Othar ﬂl-t‘hgi o IIDroi‘Qtl‘ tl_ eustiroamynd.

SSPCA.

2
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7. The diagram below shows the rock cycle.

erosion and transport

sediment sediment

uplift

igneous rock sedimentary rock |\

A C
Y heat and -
: I

) - ressure
metamorphic rockl 4

sedimentary
rock

(@ (@) The rock at location Z is being weathered.
Explain the term weathering.

wwrkmﬁ 'S e th'ng b0wo\ or

Urosioa  of  recks QMJ‘Q&.’_‘Q{P‘L&[__
o (’45& R e poohes.

(i)) Describe how sediment changes into sedimentary rock.
Sediment  kuras  fhbo 50 ot
rock whan ks Y 9efs  co W\'QQL[*U/
v : Z
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7

(@) (continued)

(#ii) State what process occurs at location Y to change metamorphic
rocks into igneous rocks. 1

when  molbth koo rphive ol cools doven
. [Hurns Fapo l{yf\ws
2

(b) Describe the-conditions under which limestone is formed.
You may use diagrams in your answer if you wish.

L inesto ng s Formed H«rwg!’\ Lu.zu\j_

-Cma.pg thion

11
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7. (continued)

(c) The diagram below shows a limestone quarry located near a small town.

All the limestone from the quarry is transported by lorry to a cement
factory at the other end of the town.

iron layer dissolved

unloading by rain
k 00
boulders GumPtruck s,
: AV
crushed 195140007
AV
"1
7 .
daily
explosions
to fracture
ost limestone
P - bedrock
lIllllllllllL[[Tll[ll]lI[llllIllllll|lllJl}{Illll!]ll_L 2
: river

{ ESEN joua) G0N FORo OUT IS BN S TR MY N I N R (7T NS VR M) QNS D A WO UK (OCE RS ISR R N N FEN) (78 [PES T |

(i) Evaluate the environmental impact of the quarry.

the (‘tuwré woull  crege & Lot of

-hol'se Hazre a)_»qu. o people W He
IO 7

Suanl town_ amd KM”»\(}) of f
bhe  unldlibe, 1[“50 sl Creut AR
Co U(() be ( I.'rﬁbg el tain lr avuwmg-

(i) State one other use of limestone.

[Turn over

] e Fose ed Lonstruthion
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8. The product below is a sealed marine ecosystem that can be kept at home.
The sphere is airtight. The plants and animals can remain alive for many
years provided the sphere is kept in the correct conditions.

pocket of air

aquatic plant

gravel containing
bacteria

shrimp

(a) Define the term ecosystem. 1

M Q_Lo:a&;sm,. is el fie MM‘Z;S M an

environmmms , soch ay . habitat , <comomt 63
(b) Respiration and photosynthesis are two of the processes carried out by
organisms in the ecosystem.

(i) Complete the table below by inserting a tick (v).in the boxes to
show which organism(s) carry out respiration and photosynthesis,

and at what time. 3
Photosynthesis Respiration
: Daylight | Darkness | Daylight | Darkness
Organisin hours hours hours hours
/
Aquatic plant l/ P
Shrimp N v
Bacteria v v

13
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8. (b) (continued)

(i) Complete the word equation for respiration.

TR
glucose + _Corb oadioxt'ly é:ﬂ,;—j-b 9)81 [92a__ + water

(3i1) Explain how the aquatic plant in the ecosystem is able to carry out
photosynthesis.

hg S vn]t‘g h{» 2002 htg  the s’phw
e haits Flhe %y wakit plant
14 (3
__@ lt) Llo fo .56 wthef i %u ©LLlurs

creat @3. ﬂ_g)%éﬂn ¢

[Turn over
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‘9. The American mink was introduced to the UK for the production of fur. Some
of the mink escaped and are now found living wild in many areas of the
country including the Hebrides. The American mink is a carnivore that is
commonly found around waterways.

The spread of mink and their continued presence across the Hebrides acts as
a threat to many bird populations.

(a) State the term used to describe a species which has been introduced to

the UK and has the ability to spread and cause damage to the
environment.

P rasive  § puies

| P

15
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9. (continued)

(b) The diagram below shows a mink raft. It consists of a floating raft with a
tunnel containing a floor of clay and sand. If a mink enters the tunnel its
footprints will be recorded.

(i) Suggest why the raft has been covered with vegetation. 1

to  make [t blad i wiba Ik

Sorfoundjng  environumont.

(i) The raft is used to survey if there are mink present in an area.
State one way the results of a survey could be made more reliable. 1

W e set up wpler pt Ji Fenaur
rafis  ta (”TFWVN at 15 o F (i aren

(ifi) Suggest a source of error that may be encountered when using the
mink raft. 1

Myother amimal  Cauld .H-elb on thy
N‘-‘Fk and be wustalon  for a rik

[Turn over
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9. (continued)

(c) Populations of American mink on some Hebridean islands have been
found to-be so high that conservationists have suggested that they should
be eliminated completely.

(i) Explain why this is necessary.

as Yo . owunian gk S A nown

native specles g It ig cotiny tle

N i@gu'ea of e  asem,

(ii) Suggest one way in which this could be achieved.

%M &lpﬁdmhr coold  be  noaloused

to_ hunt the (aihk

17
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I_ ' SECTION 2 — 20 marks
Attempt ALL questions

Glen Clova in Angus is a remote rural area. An outdoor education centre intends to
build a biomass plant using locally available wood as a fuel.

An environmental consultant has recently been surveying the area.

Using the information shown in the Supplementary Source booklet, answer the
following questions.

[Turn over

18
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10. Instruments were installed to measure the wind speed and wind direction at
Locations A and B shown in Source 2.

The table below is a summary of the results for a complete year.

Abiotic factor
Location . ;
Average annual wind speed R
(km per hour) Prevailing wind direction
i 20 South east
B z South east

(@ () Awind vane is used to indicate wind direction.
" Namea piece of equipment used to measure wind speed. 1

W\\() wv1”

(ii) Explain why sheep farmers in this glen prefer to place newly born
lambs in fields near to Location B. 1

G4 the Wugg _cud speed fr I[fbr

slower  #an 1A locavioa A rakiig Ot safon

(iif) Suggest what would happen to the wind speed at Location B if the

Norway spruce woodland was cut down to provide fuel for the
biomass plant. ’ 1

thyp w\‘m} sSpew c)‘ weould  be ?C_‘Mc =
% ch ter  ag  flene W pU ldég be
omﬂ flees Fo  blocll Ho ot

[Turn over

1>

19

SQA | www.understandingstandards.org.uk



National 5 Environmental Science Question paper 2018 Candidate 3

10. (continued)

(b) Plants can be identified by examining the features of their leaves.
The table below shows some leaf features and the terms used to describe

them.
Leaf features table
Veins Shapes Number Edges Arrangement
on the stem
¥t simple | smooth | W 1
netlike alternate
%hamd
spear- | compound| toothed
: opposite
round
lobed
needle compound whorled

The diagrams below show the leaves from some of the trees identified in
Woodland X shown in Source 3.

Sitver birch Oak Ash Sycamore
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MARKS
10. (b) (continued)

() Using the information in the leaf features table describe fully the
ash leaf. 2

am  ash lont hes netlike Vehs , has a
e ed Q, has ud

V\uw«.‘xr’, I‘lws _ Foofhod eA‘geg P a/vta hes N

_@lp,laosl'M Grrateuent oA e  Srem.

(i) The trees can be identified using a paired statement key. Complete
the key below using information from the leaf features table and

the leaf diagrams. ) 2
1. Leaves needle-shaped Norway spruce
Leaves not needle-shaped Goto 2
2. ¢Ompound leaf  ash
Simple leaf Goto3
3. Leaf toothed Go to 4
Leaf  smoofh Oak
4. _lesf hand-shaped Sycamore
Leaf spear-shaped % 31 wer : .6“/...("‘

(iii) Suggest why this paired statement key would be less useful during

winter months. : 1
B, becowsze  (ouyes dw«g& c)wi'n,g fue
s LAR- won by,
[Turn over
21
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10. (continued)

() The following environmental data was obtained to.compare Woodland X
and Woodland Y, shown in Source 3.

" Number of species
Woodland - . 3 -
Ground invertebrates Ground plants
52 12
26 7

() ‘Name a method used to investigate ground invertebrates.
Describe how it is used. 2

Method |2 el frap

Description of use KCJ\/'OV ()13 o small

Oy hole M He (q}rm) pofa
cop M Ik comer (e &) and
hole . toipn pefhs  twigs and  (eafs

tvalt ﬁOf I AURLr10 b ot 68 Lo &V{[ A

(i) Using all the sources available, suggest why there is a higher
biodiversity at Woodland X than Woodland Y. 1

rme  cane Faf More e es i
o0 (umd X Hiea e ~e 1T th r codlah?

Y,

MARKS

22
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10. (continued)

calorific values.

(d) When wood is burned energy is given off in the form of heat. This is
known as the calorific value. Different tree species have different

The environmental consultant investigated the calorific value of the wood
from the trees found in Woodlands X and Y. The table below shows the

results.

Gerles Calorific value
(kWh tonnef’)

Ash 3500

-| Sycamore 3000

Silver birch 2700

Oak 2600

Norway spruce 1800

decision.

(i) The adventure company would like to build their biomass plant at
Location Z and harvest the trees at Woodland X.

Using the information given in the table, suggest a reason for their

(adpri o vale

T'r\m are. o ot of ey with LL\'(‘}“
k}ood/a,nd X,

[3¢e00 5 5

1

2729

(i) Calculate, using the information in the table above, the average
calorific value of the trees found in Woodland X.

Space for calculation

3500 + 3000 +2720 + 2600 + |§00-

kWh tonn‘e'1

MARKS
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MARKS
10. (d) (continued)

(i) Using the sources provided, suggest one other renewable method
of producing power in Glen Clova.

Justify your answer. 2
Wwind PO sy bota vk tuz re_ art
lots of LL(‘a W owid o tle

Mt a Soclh ag at  locagiom A

(e) The outdoor adventure company have applied to the Local Authority for
permission to build the biomass plant.

Some locat.people are not happy with the proposal.

Using the evidence from the sources and’ your knowledge - of
environmental science, decide whether or not permission for the
biomass plant should be granted.

Justify your answer. 4

The  biomass  plant  should not ke

boilt, O wshean  Lor "V‘é,d ansuntr 1§
Yhot I‘/\&w% born (“/"“65 b\reuw die c)ue
fo e cold  wn'nd c vout of &(}: Haere

pot (guyﬁ _ & w009 Gurd Eo_ sholber baova,

A"xso oo g N eaton s Elenk Ma skoulb
Use ou.\u) powns AR l'AS('Q!b ) - wonr(‘ .

e ““"TIE a5 mwda eF &xs oA an aﬁ[ece
_9A . einironpon t  #hat  co ““3 dour A
("'9‘9‘){‘_""6 weold  hate.  algo ;} woum

hourm local  boserpsses ne g local
bed  and Yreakast sad g = the {10«/”1"3
tirees o)) Smoke  pred ucod QJ(\} Hae

Carg,e, bromass Pfa/n[\ wovld  mean Fant (“’w»j
ovld [osp cUSEs mors ;
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SECTION 3 — 14 marks ' MARKS
Questions 11 and 12 each contain a choice

Write your answers to questions 11 and 12 on the following pages.
You may use diagrams where appropriate.

11. A The Earth is surrounded by a mixture of gases, known as the atmosphere.
(@ Describe the natural greenhouse effect.

(b) Describe what is meant by the enhanced greenhouse effect and the
impacts that may result from it. 7

OR
B  New hydroelectric power schemes are currently being built in Scotland.
(@) Describe the requirements for siting a hydroelectric power scheme.

(b) Describe the production of energy by hydroelectric power. 7

Y

12. A Discuss the impacts of an increasing global population on Earth’s food
supplies. . 7

OR

B  Theincreasing global population is causing waste management issues.
Discuss these issues and possible solutions. 7

25
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