National 5 Environmental Science Question paper 2018 Candidate 1

Candidate 1 evidence

SECTION 1 — 66 marks ) MARKS ||
Attempt ALL questions

1. The photograph below shows a country landscape.

(@ () Name two physical fesources shown in the photograph. 2

cav

| *“owac

[ SRS —

(i) Name'two types of_ féﬁ}':wé@lé"g}i_‘efggy shown in the photograph. 2

(b) Describejone bénefif of Fenewable energy? 1
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2, The food web below shows some of the organisms found in a woodland
ecosystem.

fox

i 7 Eon ™
wood@: \\vole/ch'ammwse >

=ztreeibark 3” Sfruitan 'd?‘seed;_

energy in this food web. 1
vfl‘uﬁﬂe coneed oo ckho.
(b) State the @’Fpﬁs"‘yﬁ?“fﬁégrm@in the food web. 1

Te Shoyrl  the Aore sty on o-Q

() Name MS from the food web which are in omgeﬁﬁ‘on]mth s
1

each other.

i ohallinh  and Arne dsevmenas

ove~r o ks ool gecods
(d) (@) Predict what would happen to the [iumber of owls Jf the/dormouse’ g7
[population decreases. [: ]

Give a reason for your answer. 1
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“:{.WWM —M«delw comp At onn ,#ov-m
e
lavwovnal-. ;M:Qo s Ao Do _ow a ha.aM.»e;Q A, anrvber

o{,volmw offirches ould o nesr owna H-

(i) Describe ajfamedsmethog that could be used to'esnmafé thesize ]
of the d— ormouse populatle‘n7 : R

2
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3. Biofuels can be used as a renewable energy source. The table below shows
the p ercentage‘df‘bf'ofu;ls-ased forEWme.cauntﬁEs.mlOﬂﬂ
Percentage of biofuels used
Co.untry for transport
| | Brazil [29 ]
2 | France
S5 | WK 3
Y% | China 1 i
S. | USA 6
(@) Using the information in the table, complete the bar graph below by:
1 adding the scale and label 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 biofuels used
for transport. .
M Sonne WV;%M\. QL.
20
- % 2.7 2
24 HEEr
3;2 2/
U xS
§ b/t
3 % 15
A %
vz fE
q = : 5
A .
B l' % : m== = Z
0 - : 1) :1‘{: i - .V ] L)
Bratil Framer UK Chainse Q%A
Counzhvg ;
(Additional graph paper, if reznred, can be found on page 31.)
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3. (continued)

(b) In 2011 Brazil produced & Billion litres of biofuely

Calcutate how many [itres f biofuel were used for ”»mcjﬁl_ol 0N IEvAll: 1
Space for calculation o

Beagi) 2297 dxarmpod

[0/, = 2346000 -

RO/ = Y4ego0000 F

q'/. = 2106000 Hzl9se0ege=

2.3 HOPOP, 00R, : 4E, 906,000 . . 1

() Biofuels are often seen as being fmore environmentally friendly’ than

jfossil fuels:/ 3
Suggest two reasons why the use of biofuels may/not be environmentally™ 7
Lfn endl@ 1 2
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4. The diagram below shows part of the nitrogen cycle on a sheep farm.

m'trogen in the air

protem in legumes ——— =  protein in sheep
/ protein in grass /

nitrates in soil —e———— nitrites in soil <_.-F-'— ammonium

(a) (i) Place anl‘.le" on_the diagramjto show the stage in which fungi are

most important. 1
(i) Place an {N""on the diagram to show the stage in which ﬁ 'itrogg'h
fixation, kakes place. .

-(b) State the type of organism that is responsible for/converting nitratesin
the/Soilinto fiitrogen gas in the air. oot 1

i on 2

(c) Farmers try to increase the/yie Id_of the_grass.crop. This requires a supply
of nitratesT™/

Explain how this could be achieved. 2

This  conld e st il warra o Beskiliden

(d) On this farm, a sheep eal -_M@,- grass per day The grass contamsLFg of
vatergand 0o HT, y

Calculate the mass of protein the sheep eats per day. 2
Space for calculation

3 kg = LOOY.
: =07
¢l =8O
o=20/.
[.¢ =2 lG

kg
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4. (continued)

(e) Farmers throughout the world often {extract_water contained? within
porous FOcK toirrigatecrops:

e

Explaini why this practice may-not be sustainable?

-0 3 < onn hoowd -

o ddan vocde | amek i pags teo. héﬁ‘ 4
» _ : : ¢
_M'ha—gx_d ”Aﬁ’ o resasn. Thora oo nué
Wu&qk oo » e tJa K Al ot ~p
JL/VV; A~ Caepe, W’J yoc/e L/m,&»{ howa To

AL— o ﬂw : m ,oo-;.,e mud u,&& b
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: [Turn over
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5. Ateacher has a hybrid car with a rechargeable battery and a petrol engine. It
runs on electricity provided by the battery for a distance of 80_kilometres?
Once the battery runs out of charge, it switches to thepetralengine.”/

(@ The teacher lives infFo F’r’@ and makes fiveretri-jourrieys to school in -
“Arbroath each week(”

@
Carmyltie

@ Usmg mformatlon from the map, calculate how manmees

E:per er-week the teacher travel§To school and‘_:bT;kj 1
Space for calculation

: sacel pook = 1@ «.;""-W'K‘“
Heole = 5 dhogge T
Zok-VVV:“)O\MM"‘K

20 X |0~=100 2060 km

(i) Each mght the teacher fully- charges theLc_gr“Batte;y using their
(e power supply/ ==

Calculate the[alstance ‘travelled per weeR when the battery has@]
6u‘t C of charge., f 1

Space for calculation

'/7- s A

= Pl S0
__«-Dﬁ(_km
(i) When running on petrol, the{car constumes 1-litre-of petrol-every
Calculate the weekly_petrol consumption..7 1
Space for calculation

TL=10 kn~
S0 2 \o =5
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5. (continued)

(b) Suggesta reason why the teacher decided to'buy a hybrid car?

B o not oo A ueh GM(,L pa  pnee deodl, oo

(c) Another teacher lives in Carmyllie and drives a diesel car to school.
Suggest”two methods that could make their fiourney to school—more
ol (e :
N S S e TS S Py

Y [8)

(d) Hybrid cars are becoming@:o?e"p"o'p‘nlirj.

[ Evaluate the Sustainability of this trend./

ot (2 ot0

e Mh*fj.ﬂ Gaat% ot H oL ‘meaaa ﬁ PP s ,“j_
2l ctryeii &‘ v

S 4 1AL cor s waﬁ/,af:M o e'(éczﬁ’(a,é‘- ' AP
b rorocticces 4 >y Ths o, [Turn over
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6. The diagram below shows some of the land-based activities in Scotland.

(@ Suggest why two of the land-based activities above may be in conflict.
Land-based activity 1 Lonaematice
Land-based activity 2 3 G(»gvav»o L
Conflict k( Gniish ,‘!MW\A e %7 Mv\m\:_&gg_
QU—C/"\ PN ") S P | et CA Derdorce °_.£
sosse  pollidon  foretter "lwi,._-»j  toer oy

(b) Name one other land-based activity.

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

R

(d) Describe the of a named national organisation respon51ble for -

protection of th& environment.

hWe i (e
Oebhihs  Epivormentsl B oto stte. Aﬁm&ﬁ_
Been) £ o ey, Scstiads

MMMW*WW" nnth
:‘?WMWnlM it
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St tbiirnes |

2

2

2
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14

| igneous rock.

7. The diagram below shows the rock cycle.

A
Y

e ressure
metamorphic rockI P

@

#_ﬁ‘_ oo,
Ao ve kemo
A _ncko
2Ll voeder

(i) The rock at location Z is being weathered.

Explain the term &ea,thering.

sediment

sedimentary
rock

[rottas Q;!

=

roeteo

R
o o +ra
WM*'

J»rrw\—' OISR ) oy &%

(ii) Describe'howéegimengf,‘changes into Sedimehta'ny'rock‘.?

roess .
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7.

(@) (continued)

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

T\v— metomorihde, yoet L hoe ake of I3

ke conna an~d J\¢—~ 1t coole lee e orta
(b) Describe the conditionsunder which limestone is formed. .J._G\»\.n_o“'-4 2

You may use diagrams in your answer if you wish.
g sbincn e Aoy &Avm-‘ g Ll oo o

w2 . J.é::::aﬁ BDooad o-r."lW_élf/(I '/'L'
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7.

(continued)

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

Al 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
dump truck 100

boulders
crushed

sand gravel pebbles daily
: A explosions
N L /\*‘ 240 e o e B e o /tofracture
L s limestone

-
C T T T T T T T T T7C T T ¥
s S S —— S S S SN S SN SR Suf GH Swm— G Sum— t— ——

_— — e e e e e T L L T e T e e e e
v

(i) Evaluate the environmental impact of the quarry. 2
e quasey RN okwa—w—:) ke abs
im%h :j.& AN ﬁ" gx .F,!M’ Qo d

J..M«z,c Mw\.wlwxua, Tra = aaz-—v-—f\-’ﬁr

A e %Vmﬂ’k

» 3 0 - yoeks -
(i) State onmof 'mestone'?bd 1
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v
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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.

Z s, Ko ..._QE o A p &

WVAY - ; : _ Wi ceo.

(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.

Photosynthésis Respiration

Daylight | Darkness | Daylight | Darkness
hours hours hours hours

Aquatic plant \/
Shrimp WK v~
Bacteria . v~ ,.)%

Organism
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8. (b) (continued)

(i) Complete the word equation for respiration. 1
glucose + _Gow e ————>_OXYatwn  +water
A oxielr :

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

AS e phonas  jor-cecene (Js.gwt o
MMM Xl Opherae . pacd oo,

( - & . . .

tha W:: sy r-u:ye:%b-ﬁ"‘ [Turn over
alloni=g —fpn o 7o keape 4&2 X
Prephisis— of ore : +o &R0 ~ta o Sy I .
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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.

non -hnoctive Sypecica.
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¥

—

9.

* ths
G~

(continued)

(b) The diagram below shows a mirik 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 wilt be recorded.

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

. s e 4 A i
rofe Ao .

. : . e et <
Q)] TRle raf‘% isﬂfﬁeé 5 sun';g;i'f therg bare mink 'pxr'ése"r'l(t n alﬁ\greaf
State one way the results of a survey could be made more reliable.

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

BAnilmads . ot  ore wnot ke mgﬁ .

omker ol O & r-wA.,Q:& W Vl!:c‘o“ \'a-;\.bv'b
N e rea ool ok |

1
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MARKS

9. (continued)

(c) Populations of American mink 6n 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. 2

A e Beieimes  opnelih K
te  srotieral eredl o ornol ot

withan b fosolebis curol @&@m%‘

(ii) Suggest one way in Which this could be achieved: q i

-2 Moyéuru—y a_predastr ot
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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.
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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 | o, . .. wibdiedion
(km per hour)
A | 20 South east
2 . South east

(@ () Awind vane is used to indicate wind direction.
Name a piece of equipment used to measure wind speed.

A sfaied  Alal.

# K2 v (i) Explain why sheep farmers in this glen prefer to place newly born
o aden lambs in fields near to Location B.

Wd !

bj—n-u-. ﬁ.f°°°u4""'" AW Py feeoc o ~trwe MM{«:‘) \,f»-c—-«

i me

.
(iii) 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.

[Turn over
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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
: simple smooth
netlike 4.
hand .
aped
spear-
parallel : P i compound | ¢
round
lobed
needle compound

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

~ Silver birch Oak Sycamore
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10. (b) (continued)

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

The oot Qioafl soo opmeer ohopod

2 Ho Ceocereo owrs ’t"BO'!"‘EQ_ oA N Ah  Aa

L < uﬁ. P T T
on e Ster— - 3
(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.

1. Leaves needle-shaped . Norway spruce
Leaves not needle-shaped Go £0'2
2.. wmow 5 Ash
Simple leaf Go to 3
3. Leaf toothed Goto 4
Dotoeed : : Oak
4. _Rerol<Shoyeol “.  Sycamore
Leaf spear-shaped . Silver biren:!

(i) Suggest why this paired statement key would be less useful during
winter months.

CAs  _eere  of Are troco 1lfall rot Aonve

_Leoaves wMW‘ﬁa &ﬁ.e_.a»éfn\q

[Turn over
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10. (continued)

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

Number of spede§
Woodland -
Ground _invertebrates Ground plants
52 12
26 7

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

Method WM ’/7'“40

Description of use_ 74 tGefo _Aﬁ_M.L

f(?\eyqrw. oot Covereed A/M 14&‘

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

Ao Afoo,uc.”_d)(" <= &

%&d_ﬁﬁm_ﬁ“hmnd&mfli
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10. (continued)

(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
- calorific values.

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

i results.
— Calorific value
(kWh tonne™)
Ash ' 3500.
Sycamore 3000
Silver birch 2700 . ]5\
Oak B 2600 .
} Norway spruce A 1800

(i) The adventure company would like to build their biomass plant at

H o Locatio@nd harvest the trees at Woodland X.
M
i Using the information given in the table, suggest a reason for their

Fharo MW'”7’ decision.

Cogo for A o s e o e autr  no

Astea s, L( vodlood X Ao polornsty of

freeothod F=m coc MMM.,J{MM#
(i) Calculate, using the information in the table above, the average

calorific value of the trees found in Woodland X,

Space for calculation
. 25 SO +
3006 A
27066 *
2600 *
|1&00 =3

2720 . kwh tonne™
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10. (d) (continued)
(iii) Using the sources provided, suggest one other renewable method
of producing power in Glen Clova.
Justify your answer.
4

o~ L[Mmm-

“"(5, L. ;—cd-e 5 / _' .
WM JYW 2o floA (s mﬂmv,w
(e) The outdoor adventuré company have applied to the Local Authority for
permission to build the biomass glant.
Some local people are not happy with the proposal.

Using the evidence from the sources and your knowledge of
environmental science, decide whether or not pérmission for the
biomass ptant should be granted.

Justify your answer.
a -

Ja'jy poke o e (0ol fornrs e

e _'Mamf oAor Mt pof e - WM
the  pdund ~ll M—frsr'/ et Ko

M el on
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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
@ 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
N
12.f 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

[Turn over
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SPACE FOR ANSWERS
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(6) P= SPACE FOR ANSWERS
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I : MARKS

SPACE FOR ANSWERS
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