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Which resource is nonrenewahle?
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(B) sand

':‘“ wood

(B) oxygen

) Cila slrans
PRSP BT Jpdl ¢ 5 i mall (5 gl Sl Jiadl said)
Jsull Ay
1 (\) A MCQ (48_2<) Knowing Earth Science 5042150
Oe L) (b= psle)
(22230

Jiladl e Alaiay) das

) Cislanl -6

428

Jlpaad) gilis o gulaili=7




sinal) 2 o) §oaga—8

S Sl 8 A ) Caall 8 Ay i) malie b
3yAY) aa 4]l
doadad) clala ) -9

daaill e}@AJ Badatia yall 2)lgall e}@ja C_\.\aj}
LA Jg gl sa Jaaill o Cus

02383 Aygmins i)yl bl (& gl (peSs dagyd s

aglial) ALY -10

429



S022078 is G el —1
AL sLadl) A uaddly pallly Gl Olged) Ciaa—2
Al 431G Jgud)-3

S05_06 [ 1
a1 - A R & ooaalEs A s oyl ._rl AN 201 AL

A G e gl Jpems iy s A0S wa il g pmandl G o paall () s y iy

APAS Y2 e gl iy e i D —

]

fuodl o4 la

oy Y ) el (e 6 gl Jgem s by a8 (358 8 G Y] ) uedill (ga 6 gual) Jpamy allay
Al 1.5 de pull

Sl L

430



A alady) 43l 1) -4
f

It talces & minutes for light from the Sun to reach Earth but it c111|:.- takes 1.5
seconds for light, travelling at the same speed, to reach Earth from the Moon,
Why is this?
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tem 1D [T | Subiect [l Grace [l Block [EEN Block seq [JEEIN

Note: A correct response is based on the relative distances of the Sun and Moon from the Earth, An
implicit comparison is accepted for Code 10 as long as it is clear from the student response that a
greater distance from the Sun is implied. Actual distances may be used to convey relative distance.
The actual distances do not have to be completely accurate as long as they convey the correct
relative distance. Responses that mention ONLY the great distance of the Sun OR the close
distance of the Moon without comparative language are also scored as correct.

Code ‘ Response l Item: S022078 |
| Correct Response

10 Refers to the greater distance of the Sun and/or the shorter distance of the Moon (from Earth),
implicitly or explicitly.

Exampiles:

The Moon is closer fo the Earth than the Sun.

The Moon is 400 000 kilormeters away and the Sun is 150 million kilometers away.

The light takes longer from the Sun because it is so far from Earth.

The Moon is very close to Earth

19 Other correct

| Incorrect Response

70 | Refers to distance, but explanation does not clearly communicate the effect of either the Sun’s or
the Moon’s distance on the time for light to travel to Earth.

Examples:

The distance is so long.

Because of the distance between them,

71 Refers only to an effect related to the nature/speed of light (from the Sun), reflection of light off
the moon, or absorption of light by the atmosphere (ozone layer).

Examples:

Because the Moon is claser to the Sun, and the Moon reflects light onto Earth.

Because light travels faster,

It is the same light from the Sun but has to reach the Moon first.

The Sun has UV rays. The Earth has oz one to protect us from these rays.

The Moon does not have an ozone layer.

79 Other incorrect (including crossed out/erased, stray marks, illegible, or off task)

] Nonresponse
99 ‘ Blank
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There are many ways that science and technology are used to help the
environment. For example, some newer plastics used to make garbage bags have
been developed that break down more easily when buried in landfill.

Drescribe how science and technology can be used to help solve each of the
following environmental problems.

A, Oil spills in the oceans:

B. Global warming due to increased levels of carbon dioxide in the atmosphere:

437



Igad) Ciila glaa -5

LAY i Gl sind)l | el Jiaal 52_jhall 43

See scoring B (Gxk5) Applying | Earth Science S032120A
kil guide (0= asle) S032120B
(il

sl cilslanl -6

g} il o Galadl) -7

Gl (g o JBall Jaser L Rl) lend Lin gl €6l olall L o2y 530 3ok 20
Lodie &gy JIai Cagmy Cyshe £S5 Aaladl) (LSl deliva 8 dendis) Zaal
il et A Jad lngl Sl alal) axdiivn o (Sar S Caa L (g )Y) a0
Lol
alila) ol Ll sl 138 e Aagaa dola) (4L (o Tai %16 Joass

t 3 ag e leia Baaly llal) iy () K Guay Caadie) o daiaa

Jail) Jydas 468 da WS ks —

celad) e Jaail) sl —

callan algay Jagil) Aallae —

e sty Jady COBG ala —

Agatall Jlad) S il alalsY) 3l g chul delal de sli -

438



1) b ) ol Tas peaaly Cinn ) dsaall clladl dasid) Al ds
OIS Jgla
dim g prall daalall A jaall Jay) o) Cumy Gl Culli] agdat Can g o3¢S il )
Allall don)ill dali] ae ¢ alladl 2Bl Gl 3 Loy ¢ Shall aBlslly cupaall QLS S
Al Laliy elgd Jola = 1ls cAibiaal) Clacinall lie Slad Gl cSEA) 8 Gl
c palaall alsiSills calall pafill (e apind AN Jslal)

Al G pall AEIEN Baa gl salaeY) AU Chal) US B g giaall 8 Jiud) £ gunga -8
ol AN

T ) ARl s Jlae9

:adaa M

Lasiya (5Sas Aleally Al aly JC8 il (o Giag aaaall AlY)
OlSa 23a) i 4g asl Of ling Le )8 Al Clblaiu¥ls LaslsSl gl aslal) alasinly
(70) 258 ast f ay ramall 36U Canlia 05 Y (Sl

S032120A aigl Aay)

dagaall Llaiay)

e sl ) s ) aeat o il lgaladil) oSe dalee ol Aliuy Sy
(V) sl

U

() sl asantl Aismall 33ea) agi of *

LAY il Laidy il ad i)
Adlhie 3ol ddaulsy ki) *

(leliasi «LeDla ¢LeanS5i) ol LA Linslsi€ il lee ) Ay Sy
PN

Aasdye bilpay Gl QLA gy *

cman 4 A e lally sl Aliadie OliBA LAY & o caa *

il ) dall eS8 Y phall g sala ki *

439



S032120A il igay)

Gl A cillai

A e e dmale s s

AT

Al () g pui Yy Laya oS -

Ol e el cudl) Ja -

il = Slal -

L bBAY Lelead 3 el AeS Jls —

celall mdans (358 Jsilay Ladie a3l ala iy Lol gl ladsi) —

(<l AR sl e palasll -

(s yie st cgsasll A paall o) Jalli dama e gyl Gl

- oS

< 3

L3

440



4 Jalady) Aadlly J)gad) Sl -10

Subject B Grade n Blockm Block Seq n

Note: A correct response must clearly describe a device or process and be connected to the application
of science or technology. Responses that merely state what needs to be done (e.g., locate the oil)
are not adequate for a correct code and should be given Code 70, Commonsense, practical
responses or those based on individual activities will not be given credit without a clear link to the
application of science and technology. Although the stem does not specify whether the technology
must be currently available, answers should be reasonable and realistic based on current
technology.

Code | Response | Item: $032120A
| Correct Response

10 | Mentions a device/process that can be used to locate, contain, disperse, break down, or collect
the oil spills, etc.

Examples:

Mechanical barriers can be put up to contain the oil.

Organisms have been created that can break down oil.

Vacuum the oil up.

Treat with special detergenls.

11 Mentions a device/process for improving the technology of oil tankers (construction, navigation,
communications, etc.)

Examples:

Make oil tankers with double hulls.

Tankers should have separate tanks for oil and ballast water.

Develop new, stronger materials for ships that cannot be broken by rocks or icebergs.

19 Other correct

| Incorrect Response

70 Gives only a commonsense response that is too vague or does not specify the application of
science or technology.

Examples:

Be maore careful. Don’t run info rock.

Put the oil on airplanes instead of ships.

Fix the ships.

Reduce the amount of oil that the tankers carry.

Technology can be used fo retrieve the oil as it floats in water.
Remove the ail.

79 | Other incorrect (including crossed out/erased, stray marks, illegible, or off task)

‘ Nonresponse
99 ‘ Blank
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There are many ways that science and technology are used to help the
enviromment. For example, some newer plastics used to make garbage bags have
been developed that break down more easily when buried in landfill.

Describe how science and technology can be used to help solve each of the
following environmental problems.

A, Oil spills in the oceans:

B. Global warming due to increased levels of carbon dioxide in the atmosphere:
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tem 1D B A:R | Subiect [l Grade [l Block BN Block seq [IEEIN

Note: A correct response must clearly describe a device or process and be connected to the application
of science or technology. Responses that merely state what needs to be done (e.g., remove carbon
dioxide) are not adequate for a correct code and should be given Code 70. Although the stem
does not specify whether the technology must be currently available, answers should be
reasonable and realistic based on current technology.

Code | Response | Ttem: 50321208
| Correct Response
10 | Describes an alternative energy source or mode of transportation (to reduce carbon dioxide
emissions from the burning of fossil fuels).
Examples:
Electric cars.

Solar panels that provide heat.
Nuclear power plants that make electricity.

11 | Describes an improvement in automotive technology, factories, fuels, etc. (to reduce carbon
dioxide emissions).

Examples:

Male more fuel efficient engines.

Put giant air filters on factories.

12 | Mentions planting trees {(or similar). [Demonstrates knowledge of the relationship between
plants and carbon dioxide uptake from the atmosphere, but no specific application of
science/technology is given.]

Examples:

Plant more trees to avoid deforestation.

19 Other correct

| Incorrect Response
70 | States only what needs to be done (e.g., reduce the amount of CO;) but does not give a specific

device/process.
Examples:
Find a way to not put so much carbon dioxide into the atmosphere.

71 | Mentions only not using cars, gasoline, fuel, or similar. [Demonstrates knowledge of the
connection between carbon dioxide in the atmosphere and the burning of fossil fuels, but no
specific application of science/technology is given.]

Examples:

Don’t burn as much gasoline.

Stop using cars.

79 Other incorrect (including crossed out/erased, stray marks, illegible, or off task)

| Nonresponse
99 ‘ Blank
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The diagram above shows the Earth's path around the Sun and the tilt of Eartlds
axis. Which of the following patterns on Earth is caused by the tilt of Earth’s axis?

(&) seasons
day and night
© years
®

time zones
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Where is most fresh {non-salty) water on Earth located?

(AY  Oceans

WAy

e S R

(B) rivers

cy lakes

(O polar ice caps
u)
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A plot of land was divided into 10 equal areas. A different amount of fertilizer
was added to each area. Rice was planted in each area. The tahle below shows the
amount of fertilizer added and the yields of rice for each area.

Area

1 2 3 4 5 6 7 B 9 10

Amount of

fertilizer added
[units af 0 30 50 a0 70 B0 100 120 140 160
nitrogen
per area)

Yield of rice
(kg of rice 71 83 142 | 254 | 262 | 262 | %2 | 261 176 | 144
per area)

Look at the data in the table. Provide an explanation for the effect of the amount
of fertilizer on the yield of rice.
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79 | Other incorrect (including crossed out/erased, stray marks, illegible or off task)
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Note: Although the question asks for an “explanation’, credit will be given for responses that describe
the effect of fertilizer on the yield of rice based on the data in the table.

Code | Response Item: 5032555
] Correct Response
10 Explanation refers explicitly to all three regions of the data table:

i) Rice yield (growth) increases as fertilizer level is increased up to the optimum level (70).

ii) Rice yield (growth) is greatest over an optimum fertilizer range (70-100).

iii) Rice yield (growth) decreases as the fertilizer level is increased above the optimum level (100).
Examples:

The yield of rice increases for a while, but then it decreases. It should be between 70-100 units. There
are not enough nutrients at the low levels and at high levels the fertilizer can kill the planis.

Adding fertilizer will increase rice yields, but adding too much will decrease it. This proves that only a
certain range of fertilizers will be best.

Note: Responses may be quantitative or qualitative in nature. No credit is lost for incorrect or no
units.

11 | Refers to an optimum level (range) of fertilizer but description of high or low fertilizer regions (i or
iii}) is incomplete or incorrect.

Examples:

Just the right amount of fertilizer must be added.

The best level of fertilizer is between 70 and 100. Above that, the plants start dying.

The rice yield increases up to a maximum level.

12 Refers to lower rice yields at high and low fertilizer levels, but description of optimum region (ii) is
incomplete or incorrect.

Examples:

Toa much fertilizer produces less rice. Also too little fertilizer produces less rice.

As you put more fertilizer on, more rice grows. If you put too much, though, the amount of rice will
diminish.

19 Other correct

Incorrect Response
70 | Mentions ONLY that the rice yield increases with increasing fertilizer level. [No description of

regions i and iii.]
Examples:
It increased as the fertilizer increased because plants need fertilizer to grow.

71 Mentions ONLY that rice plants will die at high fertilizer level (or similar). [ No description of
regions i and ii.]

Examples:

If vou put too muich fertilizer on, the plant will die.

79 | Other incorrect (including crossed out/erased, stray marks, illegible or off task)

| Nonresponse
99 | Blank

460



daadall cald Yy -11

dgaliall AL -12

ALY Al Jgaall eyl

aliall 88lia) gayi b goinga Sl Eoiaga

461



S032019A _is palil) Jamd) -1
o) daa—2
G ) AR Jfpaadi—3

A dlee (569 A0S J A58 Slilae Capy iy 38 (LS 3E) sheall 4505 ]
e sheall O A i JE BT 8 5 L AEes s Ay 5

gy il Alend

S032019

g
3
8

A Jala) Al J)aad) -4

The weathering (gradual breaking down) of rocks can be caused by both physical
and chemical processes. Write down one physical process and one chemical
process. Explain how each can cause the weathering of rocks.

P hysical Process:

Chemical Process:
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Note: To receive credil, a response must include an explanation. Responses that only give the name of a
process/agent without further explanation are scored as incorrect (Code 70). Destructive forces
due to sudden action are scored as incorrect (Code 71), as they are not the result of a gradual
weathering process.

Code | Response | Item: S032019A
| Correct Response

10 | Identifies a physical process or agent and explains how it can cause weathering,
Examples:
Rocks expand and contract due to changes in femperature.
Water collects in cracks and freezes and causes the rocks to break apart.
Water pours down a rock face, causing it to weather.
Wind blowing across rocks causes pieces to break off.
Rain slowly makes rocks break down.

Glaciers or water can cause rocks to break away.
When water runs down a stream it carries away tiny pieces of rock downstreain.
Plants grow info the cracks of rocks.

19 Other correct

Incorrect Response

70 Names a physical process or agent without further explanation.
Examples:
Erosion, wind, rain, weather, exfoliation.

71 | Refers to a destructive force caused by sudden action (not the result of a gradual weathering
process).

Examples:

Rocks can be broken down using the force of a hammer.

79 | Other incorrect (including crossed out/erased, stray marks, illegible, or off task)

| Nonresponse
99 ‘ Blank
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In a rural area, there are many trees. The people living in the area decide to cut
down the trees for wood.

(zive one possible long-term effect of their decision on the environment.

467



Jgd) Cila glaa -5

Jgmd) Qlsluanl-p

O gmdl il o gudasl) -7
s siaall 8 J)sud) £ guda 9a-8

468



Ay ) Aally eaaill Jula -9

vem 10 [ [ sutiect [N Grece [N Sioc NS Siock seo NN

:\_‘g._\l\ ‘;D dJ.A.” Jgag‘)...u\_\.\l \ll J‘P) q:\:\g:lxl I adalzaal) }l (lU JP) ‘\:\:\.\.ul.\) u:\.\:\\égl J\A.I‘\%)J.U Gba_l : alas N\a
s glas¥) e il o el s ) L s clla) (&) s e sle ) ()l | ) ga/cilily)
LAY e gunaall ¢ all ol ale i 13 V) dagaia e AlaY) it Mo | L aaly i) Coslladl)

I Correct Response

I Code ‘ Response ‘ Item: 5032516
|

101 (oall Cadlad) s | 0 a3 )/ i) o 58 ) i) o s s 3
(&, JdaeY) Lo sies bl s | el

AN

gt g Lgtin 2880 L) gasd) yamy

DYl e 3 of () gling Lemny OF il gl (3 S5 0 ey

DAL O] J810 5 & gattn L) gaal)

L et #Lo 5 JUael) o i 13 slal) Gaitad lail aa g

Wiadll o ST Cliliasd Alia ¢ Ko

AT 850 052 08 3l 8 Wl ) etV Y (55l oa el ) (5250
Sy il S il cllia aay )

dihaiall 8 HUaed) Jlie HladY) ares ada 2ic

JIA-MY\ O el aallS dalaiall gasin

I o il oy Glasesaly ), il slm (3158 8 e Jie) Al e sl of Jolwie il 3
(&, bl / @) pal)

+ AL

bl 5 i) giall gl il anal (5 ke lia & o a1 ppen ol 2ic

OV i gaill apdais il (g ddlida o) g3l

19 Other correct

‘ I Incorrect Response

70 La sy <

Al
i &l gl 8 HlasY) S
fadae caiildliodas C\sa;l_h \M‘\“

TE T e aall o gl g 58l ) Jaih (o )¥) el of LU Ly aladiuly ey s S5

Claall e SN Sl o Saw
Ayl Jlee Y1 5, 3lsm¥1 ) Jolall pusia @llia ) S
GV 5 k) Jie oluaY Jaiall 8 4818 el cllia o5 )

79 | Other incorrect (including crossed out/erased, stray marks, illegible, or off task)

‘ I Nonresponse

99 Blank

469




4 Jalady) Al maaail) s -10

Subject B Grade “ Blockm Block Seq “

Note: Credit is given both for responses that give a negative (Code 10) or a neutral/positive (Code 11)
long-term effect on the environment (plants/animals, land, water, atmosphere, etc.). Responses
that refer only to the loss of trees or an effect on humans are scored as incorrect, If more than one
effect is included, the code corresponding to the first correct effect should be given even il other
incorrect effects are included. Since only one effect is asked for, the incorrect portion is not

considered unless it negates the correct portion of the response.

Code | Response | [tem: S032516
] Correct Response
10 States a negative effect on the environment (e.g., loss of habitat for plants/animals, soil erosion,
atmospheric changes, desertification, changes in rainfall, etc.).
Examples:

Some animals will lose their homes and die.

It can affect the animals because some of them need to eat off the trees.

Animals will die or move to another locatian.

N trees to absorb water, therefore rain and wind will erode the soil.

There will be floods a lot more often.

It will lead to global warming because the trees won't use up carbon dioxide anymore.
There will be no more trees to give off oxygen.

When all the trees are cut down there will be less rain in the area.

The area can become like a desert without any trees.

11 | States a neutral or positive effect on the environment (e.g., a change in the balance of plant life,
increased habitat for some types of animals/plants, etc.).

Examples:

When all the trees are cut down there will be mare room for some types of animals and plants.
Ditferent types of plants could now grow there.

19 Other correct

] Incorrect Response

70 | Mentions only the loss of trees.
Examples:

All the trees might eventually be gone.

The trees will take a long time to grow back.

71 | Mentions only an effect related to human use of wood or cleared land. [Long-term effect on the
environment not clear. ]

Examples:

They would have more firewood.

Mave free space for houses, malls and businesses.

Won't have enough trees in the future for stuff like houses and paper.

79 Other incorrect (including crossed out/erased, stray marks, illegible, or off task)

] Nonresponse
99 | Blank
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