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1 Swudents will describe the cyeling of water through Earth's systems driven by energy froem the sun and the force of gravivy. Water in the Atmosphere Term3: B

* The water cycle (or hydrologic cycle):

is the continuous movement of water across Earth’s systems. It circulates B T ononsoiion Wb
among the oceans, atmosphere, and land, driven entirely by two forces: ' g
thermal energy from the sun and gravity.

evaparation

Four friends noticed a large puddie on the sidewalk when they walked 10 school in the
morning. When they walked home, the puddle was gone. They wondered what happened
lo the water that was in the puddle.

Desi: | think the water soaked into the bricks.
Trudi: | think the water went up into the clouds.
Max: | think the water is in the air around us

Carli: | think the Sun changed it inte something else

Which friend do you most agree with? Explain why you agree. You will revisit your response
to the Science Probe at the end of the lesson.
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Q1: Which two primary forces continuously drive the cycling of water
through Earth's systems and the atmosphere?

A) Solar energy and gravity

B) Wind patterns and Earth's magnetic field

C) Geothermal heat and centrifugal force

D) Atmospheric pressure and deep ocean currents

Q2: A farmer in a mountainous region notices that after a heavy
rainfall, water flows rapidly down the slopes and collects in a nearby
valley instead of soaking into the ground. Which process driven by
gravity describes this scenario?

A) Transpiration

B) Surface runoff

C) Condensation

D) Infiltration

Q5: How does the force of gravity directly contribute to the
formation of groundwater after a precipitation event?

A) It pulls water downward through the spaces in soil and rocks
during infiltration.

B) It forces rising water vapor to compress into underground
caves.

C) It accelerates lake evaporation to decrease surface water
pressure.

D) It holds river water completely still to prevent it from reaching
the oceans.

Q4: Which of the following processes in the water cycle relies
directly on the /oss of thermal energy (cooling) rather than
gaining it?

A) Condensation

B) Evaporation

C) Transpiration

D) Sublimation

Q3: Examine a typical water cycle diagram. Arrow (A) represents
water vapor rising from the ocean toward the sun, and Arrow (B)
represents droplets falling from a cloud down toward a mountain
forest. Identify processes (A) and (B) respectively:

A) (A) Condensation driven by gravity, (B) Transpiration driven by
solar energy

B) (A) Infiltration, (B) Sublimation

C) (A) Evaporation driven by solar energy, (B) Precipitation driven
by gravity

D) (A) Sublimation, (B) Runoff
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2 Students will identify physical and chemical properties of substances,

Collect Evidence Term 2; 150

How can a substance's mass and velume
be used to identify the substance?

Think about the athlein's o] e mi If wou wani to increass the mass of the [0 [l L
migdal, you mged morre godd This InCcreasas the solume of the gald medal, Is there

# elaimnship EEbween mass and wolueme s Let s fimed oull!

Density Thie slope of & line reprssants a rato hoteseon two variabloes i the slope of the
lme 15 L0 giom®, this means there ane 2. grams of mass m esvedy 1 ome of voliame. This
raflicy Bedweeen mapss and vobumes 5 calliad density, Doty is (b mass pesr gl wolmes of
a substance. Density s size-ind gpanden This means no matisr the slze of the zample,
the cddEnsity will always e the same Tor the Sams substancs. This can e sseEn on the
slope of this graph, As the mass ncreases, the wolume increases by an egubsalent
armount, Every substancs Nas V1S own unegue density. This makes Jdens Iy uSeiul fuT]

I NATTYEND LN EMOWTE SLEDSTANCES

Density
4] ——— e

Mass (gl

oD 2 4 B d W ¥ W 1w W 20
Volume (em”)

Q1: A student has two solid blocks of aluminum: one small block with
a mass of 10 g and one large block with a mass of 500 g. Which
statement correctly describes the density of the two blocks?

A) The large block has a higher density because it has more mass.

B) The small block has a higher density because it takes up less volume.
C) Both blocks have the exact same density because density is a size-
independent property.

D) The densities cannot be compared without knowing the
temperature of the room.

Q2: An investigator finds an unknown silvery metal coin at a historical
site. To identify whether the coin is pure silver, she measures its
volume using water displacement and finds it is 4cm3. She then
measures its mass on a digital scale and records 42g. Given that the
density of pure silver is 10.5g/cm3, what can the investigator
conclude?

A) The coin is not pure silver because its density is 0.095g/cm3.

B) The coin is pure silver because its calculated density matches
10.5g/cm3.

C) The coin is made of aluminum because its mass is too high for silver.
D) The identity cannot be determined because density changes with
the shape of the coin.
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Q3: Examine the provided mass vs. volume graph for an unknown substance.
Based on the slope of the line, what is the density of this substance, and how

Mass vs. Volume for an Unknown Substance
much mass would a 20cm3 sample have? 10—
A) Density is 2.7g/cm3; a 20cm3 sample has a mass of approximately 7.4g. |
B) Density is 0.37g/cm?3; a 20cm3 sample has a mass of approximately 7.4g.
C) Density is 7.4g/cm?3; a 20cm3 sample has a mass of approximately 2.7g. 8 _
D) Density is 1.0g/cm?3; a 20cm3 sample has a mass of approximately 20g. | | A

7 i
Q4: Which of the following is considered a chemical property of a of I il 1) [ //T,
substance rather than a physical property like density?

A) The temperature at which a liquid freezes into a solid.
B) The ability of a substance to react with oxygen and rust. _ _
C) The total volume of water displaced by an immersed object. : //
D) The mass of a metallic sample measured on a triple-beam balance. 3| / . —

Mass (g)
n
™,

production, how does its volume change to maintain the characteristic 1 A
density of copper? l}/
A) The volume decreases proportionally to keep the total mass 9. -2
constant.

B) The volume remains completely unchanged regardless of the mass

added.

C) The volume increases by an equivalent proportional amount to keep a51 133 7172
the mass-to-volume ratio identical. T
D) The volume fluctuates unpredictably because copper is a malleable - ff
physical metal. o

Q5: As the mass of a uniform copper wire increases during )/'
4

& B 10 12 114 16 18 20
Volume (em?)
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3 Students will identify physical and chemical properties of substances.

Collect Evidence Term 2: 157

BEYUS
Properties of Matter
No Are these properties determined | Yes
without changing the identity of the
substance? ;
Chemical Physical
properties properties
\/
No_| Does the properties depend | Yes
; on amount of substance? l
How does the Intensive Extensive
substance reactionto  physical physical
the presence of property property
®Air oColor ®Mass
eAcid eMelting point eVolume
eBase eBoiling point eLength
o Water e Density eShape

@ Other chemicals

PHYSICAL CHANGES

In a phydlcal changa, mattar changes farm
bBut not chemical iIdentity,

CHEMICAL CHANGES

In & ehamical change, a chamical reackian
oocurs and new products are foarmed,

MELTING ICE

MOTTINDG Ba s ML

li.||:|u¢ kALY AMB
FUREEN MARMBLES

MIEING VINEDAR
AND BARING 5004

Theught .
@evUs
Intensive and Extensive properties
Intensive properiies do nol depand on thea : Extansive proparlies depand on how much
amount of matter in a sample. i matter a sample conlains.

e w  mm

I moa=m

Temperature Boiling point Concentration - Weight Length Valume




Coverage Of Science G6 ADV.ATS T3 2025-2026/" 1% 1Mr. Ahmed Elhddad 0544557773

In the figure below, identify any instances where you can observe chemical properties
in action. Describe your observations in your Science Notebook.

Q1: Which of the following is a physical property of gold rather than a chemical
property?

A) Its inability to react with oxygen or rust when exposed to air.

B) Its high resistance to tarnishing or corroding in water.

C) Its bright yellow metallic luster and high density.

D) Its specific unreactivity with most strong acids.

Q2: A group of friends is camping in the woods and sets up a campfire using dry
logs. As the wood burns, they notice bright flames, heat release, and smoke,
leaving behind a pile of gray ash. How does this scenario describe a chemical
property of wood?

A) Wood has the physical ability to absorb heat from its surroundings.

B) Wood has the chemical property of flammability, allowing it to react with oxygen
and form new substances.

C) Wood has a low density, which allows it to change its shape easily into ash.

D) Wood has a specific melting point that turns solid cellulose into liquid smoke.

Q3: Examine the provided camping scene image. Look at the old metal bucket resting
on the ground near the water. Which statement best explains the chemical property
illustrated by the reddish-brown spots appearing on the bucket?

A) The bucket is undergoing a physical change called melting due to the campfire's
intense heat.

B) The metal has the chemical property of reactivity with water and oxygen, leading to

COLLECT EVIDENCE the formation of rust.
How can knowing a substance’s chemical properties be used to determine if you C) The bucket is exhibiting a size-independent physical property by changing its
had a piece of gold? . texture.

D) The metal is dissolving physically into the damp soil of the surrounding forest floor.

Q4: A student leaves a half-eaten apple on the ground. After an hour, she notices that
the exposed flesh of the apple has turned brown. What does this observation indicate?
A) A physical change occurred because the apple simply dried out.

B) A chemical change occurred because substances in the apple reacted with oxygen in
the air.

C) A physical property was altered because the mass of the apple decreased.

D) No change occurred since the identity of the internal apple cells remained identical.

Q5: Why can chemical properties be definitively used to distinguish a piece of real
gold from a piece of fake gold (like pyrite or "fool's gold")?

A) Real gold will physically melt much faster when placed over a standard campfire.
B) Fake gold has a much higher mass and volume when measured on a lab balance.
C) Real gold is chemically unreactive with oxygen and most acids, whereas fake gold
compounds will easily react or tarnish.

D) Fake gold physically turns into a liquid gas as soon as it is exposed to open sunlight.
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4 Spedents will explore the impact of human activities on climate., What are Greenhouse gases? Tarm 3: 192

* Human activities:

1- Burning fossil fuels,

2- Deforestation,

3- Industrial agriculture.

- drive global climate change by releasing excess heat-trapping gases into the atmosphere.

- This intensified "enhanced" greenhouse effect leads to rapidly rising temperatures, melting ice, and
increasingly severe weather events worldwide.

* Greenhouse gases (GHGs)

- are atmospheric gases that absorb and re-emit infrared heat, acting like a thermal blanket to keep the Earth
warm.

- While a natural layer is vital for survival, human-made emissions have thickened this blanket, trapping extra
heat.

The primary greenhouse gases include:

Carbon Dioxide (CO,): released by burning fossil fuels (coal, oil, natural gas).

Methane (CH,): emitted during fossil fuel production, by agricultural livestock, and from decaying waste
in landfills.

Nitrous Oxide (N,0): Released heavily by agricultural fertilizers and industrial activities.

Water Vapor (H,0): The most abundant greenhouse gas. It acts as a climate feedback loop: as the Earth

warms, the atmosphere holds more water vapor, which amplifies warming further.
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What are greenhouse gases
and how do they affect climate? *

Gases in the atmosphere that absorb Earth’s outgoing infrared
radiation are called greenhouse gases. Carbon dioxide (CO,) is an
important greenhouse gas. Other greenhouse gases include methane
(CH,) and nitrous oxide (NZO). What is happening to greenhouse gas
concentrations in the atmosphere?

INVESTIGATION

Greenhouse Gases

Study the graph of atmospheric greenhouse gas levels determined from ice
core data (dots) and from direct atmospheric measurements (lines).

Global Greenhouse Gas Concentrations
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1. What has happened to the levels of CO,, CH,, and N,O in the atmosphere
over the last century?

2. What is one question that you have about the data?
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Q1. Which statement best defines a 'Greenhouse Gas’?

A.

Gases that reflect incoming solar radiation back into space, cooling
the Earth.

Gases in the atmosphere that absorb Earth’s outgoing infrared
(heat) radiation.

Solid particles of soot and dust released directly into the
stratosphere by volcanoes.

The non-reactive nitrogen and oxygen gases that make up the
majority of the air.

Q2. Water vapor is considered a 'climate feedback loop' gas. Which of
the following best describes this process?

A.

@

Burning trees directly creates water vapor, which immediately
forms clouds that block sunlight.

Warmer Earth - less ice - less water vapor - cooler Earth.

As Earth warms, the atmosphere can hold more water vapor, which
amplifies further warming.

High concentrations of water vapor destroy ozone, cooling the
atmosphere.

SEL ALEE 7T
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Q3. A researcher identifies that a region has extremely high levels of Methane CH, emissions. Which of the
following human activities is the most likely primary cause for this surge?

A. Over-reliance on solar panel installations.

B. Expansion of industrial-scale livestock farming.

C. Overuse of chemical fertilizers for corn production.

D. Deforestation to create new residential areas.

Q4. A global environmental report reveals that the temperature increase is caused not just by increased
GHG production, but also by a significant reduction in natural carbon sinks. Based on the provided
curriculum sources,

which of the following actions best illustrates this 'enhanced’' greenhouse mechanism?

A. Switching from coal-fired power to wind energy, reducing emissions.

B. A severe volcanic eruption releasing soot into the high atmosphere.

C. The large-scale clearance of old-growth forests to make way for new roads.

D. Planting a new coastal mangrove forest to restore ecosystems.

Q5: Climate Feedback Loop Mechanism.

Q5. Examine the diagram showing a typical sequence in a feedback loop. Based on the

provided learning material on Greenhouse Gases, what sequence best fills in the missing Mechanism Step-by-Step || Key Component dentification
step and identifies the key gas involved? T ]

A. Sequence: [Reduction in atmospheric moisture] / Gas: Vapor H,0 .’* =\ (s
B. Sequence: [Atmosphere holds more moisture, amplification occurs] / Gas: Vapor H,0 ij_‘_ ’ this gas? |
C. Sequence: [Less ice formation leads to cooler air] / Gas: Methane CH, il Warming ﬁﬁ%?ﬁﬁg AsuFCaTe

D. Sequence: [Fossil fuels burn faster, making air thinner] / Gas: Carbon Dioxide CO, P Increses.
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5 Students will recognize various water reservoirs and will develop and use medels abouwt their concepts. Where is water stored? Term 3: 27
! \ THREE-DAMENSIOMAL THINKING
Where 1s water stored? B e s Do

waler, and fhe water lable. Use the ligune below as an eeample. Use anmows

: ; - : . i - 1 s b weliich iy wealer mighl Pl
You discovered in the Streaming By investigation that gravity acts on precipitatian,

causing water on and below Earth's surface to continuously flow downhill toward the
ocean. Although water is constantly moving through the water cycle, most water
remains in certain storage areas for relatively long periods of time, A storage area is
called a reservolr. Reservoirs can be oceans, lakes, glaciers and ice caps, and
groundwater,

Water Under Your Feet Generally, water that lies below ground is called groundwater.
There is an immense amount of water below our feet in aquifers—areas of permeable
sediment or rock that hold significant amounts of water. As you observed in Streaming
By, water seeps through soil and into tiny pores, or spaces, between sediment and rock.

ol Crpan i Py Dedhdowy Wie

How do you think water moves underground? g crieted i

. . 2. Pspd fhe rag agragh an the dallowing sage and re T O
Water on Earth is stored across the four major components of the hydrosphere. Earth's water et
reservoirs, in order of holding capacity, include: 3. What 10/Ce Casises grouncwater 10 flow?

Oceans: The largest water reservoir by far, holding roughly 97% of all Earth's water as saltwater
Cryosphere: All frozen water on the planet, including ice sheets, glaciers, ice caps, and snow,
storing about 2% of the total water.

Groundwater: Water stored beneath the Earth's surface in soil moisture and aquifers (permeable
rock and sediment). This represents the largest reservoir of liquid freshwater.

Surface Water: Liquid water resting on the Earth's surface, stored in lakes, rivers, streams, and
wetlands.

Atmosphere: Stores water in the form of water vapor and suspended water droplets in clouds.
Biosphere: Water stored inside the cells and tissues of all living organisms (plants and animals).
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Q1: What is the scientific term used to describe areas where water remains
stored for relatively long periods of time within the water cycle?

A) Aqueduct

B) Reservoir

C) Atmosphere

D) Condenser

Q2: Which of the following correctly describes an aquifer and its unique physical
characteristic?

A) An area of impermeable solid rock that completely blocks water from moving
deeper underground.

B) A surface lake formed strictly in high mountainous regions due to rapidly
melting glaciers.

C) An area of permeable sediment or rock below the ground that holds significant
amounts of water.

D) An atmospheric gas layer where water vapor expands without any liquid or
solid interactions.

Q3: Based on the provided curriculum, how does gravity directly affect
precipitation once it hits Earth's surface?

A) It causes water on and below Earth's surface to continuously flow downhill
toward the ocean.

B) It heats up liquid water molecules, causing them to turn into vapor and rise
into clouds.

C) It prevents water from entering tiny pores or spaces between sediments and
rocks.

D) It stops the water cycle entirely by keeping all groundwater locked
permanently inside lakes.

Q4: An environmental scientist is checking a field after a rainstorm. She
observes that water is gradually disappearing from the surface by seeping
into the soil through tiny spaces between rocks. Which geological process
and storage system does this scenario demonstrate?

A) Evaporation into an atmospheric reservoir.

B) Glacier formation within a polar ice cap reservoir.

C) Condensation driven by intense surface solar heating.

D) Water seeping through pores to replenish underground groundwater
aquifers.

Figld Soil
Porous Rock
whater is Milled

filter im water
boeiEen rocks

Imparmeabla
Laer

Q5: Examine a conceptual diagram of an underground cross-
section. Below a field of soil, there is a layer labeled with arrows
showing liquid water filling up all the tiny pores and open spaces
between rocks. What is the correct label for this underground water
system?

A) Atmospheric water vapor

B) Groundwater stored in an aquifer

C) Glacial ice cap reservoir

D) Impermeable ocean floor sediment
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L7 Students will explore atmospheric and oceanic circulation, What happens when air masses meet? Term 3: 79
10 Students will look for patterns in the weather and explore how and why weather changes. Air Mass Collision Course Term 3: 79
What happens when air masses meet?
. . . = _ FRONT CHART SYMBOL DEFINITION

As you learnad previously, air masses bring with them the characteristics of their source
region as they move. As wind carries an air mass away from the area where it formed, Cold Front -v—v A frontthat moves in such a way that
the air mass will eventually collide with another air mass. A front is a boundary between Coicerpir replaces wanTier sir
twio air masses, Recall that air masses can be warm or cool depending on the source Warm Eront A frant that moves in such a way that
region in which they form. Let’s investigate what happens when different types of air i & warmer air replaces coldarair
masses meet, Stationary Front _'—-_ A front which is stationary or nearty so.
When different air masses meet, they do not easily mix because of

) ) I Decluded Front A composite oftwo fronts as a cold front
their varying temperatures and densities. Instead, they create a - - . | overtakes a warm frontor stationary front.
boundary zone called a front. The collision forces the warmer, less Nigde: Froatal s ymmbols par el (he deechon f Bortsl movaman
dense air to rise over the cooler, denser air, leading to cloud formation,

precipitation, and often severe weather.

b . ORPECTROT
Symbols lor surface ronts and other signilicant lines =

shown on the surface analysis chart
o F=1 o Warm front (red)®

v v v Cold front (Blue)®

——.‘-——7—-.-— Stationary front {red/blue)*

M A M _Occluded front (purple)*

warine s ||l|.u:

* Npte: Fronks may be bleck ard white or color, dapending on theair | ﬂ
sounce. A=, fronts shown in colos code will not necessarnly show el Sl
framlal symbols

Deecluded front

% of Fronk
=TS,

Derex tiom of Front

Stationary front

Cold Front ¥Warm Front

€ 1997 Oklahoma Climatological Survey. Al Rights Reserved.
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Q1: What is the scientific term used to describe the boundary that
forms when two different air masses collide?

A) A jet stream

B) A front

C) An isobar

D) A climate loop

Q2: An air mass settles over a cold, dry polar region for several weeks.
When wind patterns eventually move this air mass away, what
characteristics will it bring to new areas?

A) It will bring the cold, dry characteristics of its source region.

B) It will instantly become warm and humid due to atmospheric
friction.

C) It will completely lose its pressure properties and turn into a local
breeze.

D) It will maintain high solar energy regardless of where it settled.

Q3: Meteorologists in a coastal city note that a fast-moving, dense air
mass originating from the North Atlantic is tracking directly toward a
stationary, warm, and humid air mass sitting over the plains. What
structural feature should the meteorologists map out to track the
exact collision line between these two systems?

A) An underground aquifer boundary

B) An atmospheric weather front

C) A size-independent density slope

D) A solar radiation feedback path

Q4: Why do air masses eventually leave the original
geographic areas where they were formed?

A) They are pulled downward by the structural force of gravity.
B) They are carried away to new locations by the wind.

C) They undergo a chemical change that alters their mass.

D) They sink into underground rock pores during precipitation.

Q5: Examine the conceptual diagram of two meeting air
masses. Air Mass (X) is warm and rising, while Air Mass (Y) is
cool and wedging underneath. What does the thick dividing
boundary line marked with the question mark (?) represent?
A) A water table reservoir line

B) A chemical oxidation interface

C) An atmospheric weather front

D) A solar insulation cycle
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7 Students will explore the impact of human activities on land, develop and design solutions to enhance thelr understanding. Three-Dimenslonal Thinking. Term: 3: 135

Human activities -

- The most significant human impacts on land manifest in several
interconnected ways:

1- Deforestation & Land-Use Change: Converting forests and natural

habitats into agricultural land or urban areas eliminates vital carbon

sinks, accelerates soil erosion, and drives massive habitat loss.

2- Soil Degradation: Intensive farming, overgrazing, and the overuse of
synthetic fertilizers strip the soil of essential nutrients, leading to
desertification and reduced agricultural productivity.

3- Pollution: Industrial waste, improper disposal of toxic chemicals, and
agricultural runoff introduce heavy metals and synthetic pollutants into
the soil, posing direct threats to terrestrial ecosystems and public health.

4- Urbanization: The expansion of cities paves over fertile soil, replaces
natural landscapes with impermeable surfaces, and alters local
microclimates and stormwater runoff patterns.

5- Biodiversity Loss: Habitat destruction and fragmentation divide
continuous ecosystems, isolating animal and plant populations and
severely reducing global biodiversity. Efﬁ

i T
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Q1: Which of the following is an example of an urban green space
solution designed to support wildlife habitats within developed areas?
A) Clearing a local suburban forest to build a large shopping mall.

B) Leaving designated city areas undeveloped or lightly developed as
public parks.

C) Paving open land resources with asphalt to prevent rainfall erosion.
D) Increasing the chemical treatment of soil in heavily populated zones.

Positive Actions Governments, societies, and individuals can
work together 10 reduce the impact of human activities on land
resources. For example, many cities use green spaces o create
natural environments in urban settings. Green spaces are areas
that are |left undeveloped or lightly developed. They include parks
within cities and forests around suburbs. Protected forests and
parks, such as Yellowstone MNational Park, shown to the right, are
mportant habitats for wildlife,

S Q2: A logging company cuts down a section of a forest for timber
i THREE-DIMENSIONAL THINKING \ production. To minimize their negative footprint, they immediately
Complete the chart by filling in the effects of each positive action initiate a plan to reforest the cleared area by planting hundreds of

new saplings. What is the direct positive effect of this action?

Positive Action | Effects A) It entirely eliminates the urban need for paper recycling.
Governments preserve B) It restores thg lost tree canopy and preserves the land's natural
land. resources over time.

C) It converts the forest into an industrial agricultural crop field.
Logging company D) It forces local wildlife to permanently migrate into nearby city
f'-':‘..FF.I."E‘?I'.G an areg centers.
City creates
urban park Q3: Which group or entity holds the primary power to preserve
1 massive, large-scale tracts of natural land resources like Yellowstone
Girl recycles paper. National Park?

A) Individual girls recycling paper at home.
B) Local farmers managing small food compost piles.
Farmer composts . .
e i C) National or regional governments.
, Ml D) Private urban landscape businesses.
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Q4: A student wants to practice a personal positive action at home
that directly protects land resources by reducing the number of trees
that need to be cut down. Which action should she take?

A) Composting plastic water bottles.

B) Collecting organic food scraps for commercial fertilizer.

C) Sorting and recycling used notebook paper.

D) Requesting the city to build a new concrete urban center.

Q5: Examine the "Positive Actions" chart from your curriculum. A
farmer decides to collect organic kitchen leftovers and crop wastes
instead of throwing them into a standard trash bin. What is the
intended environmental effect of this composting action?

A) It creates artificial commercial building materials for urban
expansion.

B) It recycles nutrients naturally back into the soil, reducing waste and
improving land health.

C) It expands government control over national park preservation
borders.

D) It encourages logging corporations to expand their clear-cutting
operations.




Coverage Of Science G6 ADV,ATS T3

2025-2026 15 'Mr. Ahmed Elhddad

0544557773

8 Students will explore the impact of human scthitles on the land how human cause changes to Earth’s land environments,

Caollect Evidence.

Term

181

*  Human activities drastically alter Earth's land environments through
urbanization, deforestation, and agricultural expansion.

* These actions lead to critical consequences, including severe soil degradation,
the loss of natural habitats, and accelerated biodiversity loss.

*  Explore the following primary ways humanity reshapes the terrestrial
environment:

1- Agriculture and Deforestation: Expanding land for crops and livestock requires

large-scale clearing of forests. This removes natural carbon sinks, accelerates soil

erosion, and destroys vital habitats.

2- Urbanization: The construction of cities and infrastructure replaces natural
landscapes with impermeable surfaces, changing local drainage patterns and
altering regional climates.

3- Mining and Extraction: Removing minerals and fossil fuels strips the topsoil, scars
the landscape, and can release toxic chemicals into the surrounding soil and
groundwater.

4- Pollution: Industrial runoff, landfill waste, and agricultural pesticides introduce
toxins into the soil, disrupting natural nutrient cycles and poisoning local ecosystems

Q1: What is a critical ecological consequence of large-scale clearing of forests
for crops and livestock?

A) Decreasing the amount of impermeable concrete surfaces.

B) The removal of natural carbon sinks and acceleration of soil erosion.

C) An immediate reduction in industrial agricultural pollution.

D) The natural restoration of vital wildlife habitats.

Q2: Urbanization drastically alters local environments. What specific physical change occurs

when cities and infrastructure are constructed over natural landscapes?

A) Natural landscapes are replaced with highly permeable underground aquifers.

B) Industrial chemicals are naturally filtered and removed from the regional topsoil.
C) Landscapes are replaced with impermeable surfaces, changing local drainage patterns.
D) Forest ecosystems expand rapidly to create a global thermal blanket.

Q3: A biological survey near a heavy extraction site notes that the regional topsoil has been

completely stripped away, the landscape is severely scarred, and toxic chemicals have seeped

into the surrounding groundwater. Which human activity caused these environmental changes?

A) Urban paper recycling programs
B) Mining and extraction

C) Livestock pasture management
D) Organic food waste composting

Q4: How do agricultural pesticides and industrial runoff directly damage land ecosystems?
A) They increase the natural percentage of global forest cover.
B) They introduce toxins into the soil, disrupting natural nutrient cycles.
C) They convert impermeable urban roads into fertile organic crop fields.
D) They accelerate the formation of subterranean porous rock layers.

Q5: Examine the generated land-use pie chart. If a state government wants to minimize the

creation of "impermeable surfaces" that disrupt regional drainage, which section of land use

from the chart represents the built-up infrastructure responsible for this specific structural

impact?

A) The section representing the 29% largest share.

B) The section representing the 28% forest share.
C) The section representing the 17% crop share.
D) The section representing the 3% urban share.

P
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g Students will explore the impact of human activities on the atmosphere., Three-Dimensional Thinking Tarm 3: 128

e Tupe Causes Effects

Deforestation

Agriculture

Urbanization

Summarize your understanding of the cause-and-effect relationships
between human activities and the environmental impacts on land in the

v THREE-DIMENSIONAL THINKING

2

o

]

ﬁ SEL ALEE 7T

5 Wioaste i

T Disposal *
e
PP T

Bl Khmarsd Rl




Coverage Of Science G6 ADV,ATS T3

2025-2026" 15 Mr. Ahmed Elhddad 0544557773

11

Students will explore the impact of human sctivities on the water,

Three- Dimenslonal Thinking Q5 Term 3: 164

Human activities severely degrade global water resources through chemical contamination, physical alteration, and resource depletion. impacts include:

Industrial & Agricultural Runoff: Toxic chemicals, heavy metals, and fertilizers (containing nitrogen and phosphorus) enter water bodies, severely altering aquatic chemistry and
triggering toxic algal blooms.
Plastic Pollution: Non-biodegradable debris accumulates in rivers and oceans, degrading water quality and physically endangering marine life.

Overuse & Extraction: Massive extraction for agriculture and urban development depletes groundwater aquifers and reduces river flow, disrupting natural ecosystems.
Mining: Artisanal and commercial mining generate particulates and toxic constituents that alter the physical and chemical profiles of rivers.

—

q\ Three-Dimensional Thinking
e o 2P

Read the passage below,. Then answer the question that follows

Extuaries form whene fivers 'EIIIIHEIII'III‘-I;I ireshwater flow inio the
salty waters of an ocean, The mixture of fresh and salt water stays

balanced as long as bath the river and ccean tides continue to mix a.

at the river's mouth. Estuaries are usually calm and often contain
many food sources, Becauwse of this, many specles of fish and other
organisms breed and ralse their offspring in estuanes. These
nrqanisr'nE are adapted fo life in brackish estuary waters.

upstream from an estuary thai is known for its abundance of fish and
twrthes. & dam will be built across the river and a large [ake will form

pehind i, What effect will the dam have on (be organisms living in the 5
estuary? *
A Organizsms adapted to living anly in brackish water will survive
B DOrganisms adapted to living in brackish water will move to live in

the open ocean
C  Some of the arganisms will dig because the water will be less safty,
D Some of the arganisms will die because the water will be more sally

The table lists a family's average water usage per day for several activities

' Daity Activity ' Water Used
. Taking a short shower I a5 L
. Teking a bhath | 1501
. Running the dishsasher . JaL
. Watering lawn ang plants . 0 L

éﬁﬂngﬂﬁ!ﬂ The family wishes o reduce teir weekly waler
usage s much as possible. Here are three propasals for how to do this,
Which will save the most wates?

A Proposal 1: Five times a ‘week substitute a short shower Tor bath.

B Proposal 2: Run the distwasher five times a week instead of seven
fimes a weok
C  Proposal 3: Water the plants three times a weel instead of free times

i RO

Describe two ways you can personally help minimize human impact on
Earth's water.
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Q1: Which of the following personal actions directly contributes to minimizing human impact
on Earth's freshwater resources by reducing chemical pollution?

A. Turning off the faucet while brushing teeth to conserve municipal water supplies.

B. Using biodegradable household cleaners and reducing synthetic fertilizer use.

C. Disposing of unused liquid medications and motor oil directly down the kitchen sink.

D. Increasing the usage of single-use plastic water bottles to ensure drinking purity.

Q2: A coastal town experiences a sudden explosion of algae growth (algal bloom) in its local
lagoon, leading to a massive die-off of fish due to depleted oxygen levels. Investigators trace
the issue back to human activities upstream.

Based on environmental science principles, which human activity is the most likely cause of
this ecological imbalance?

A. Excessive runoff of nitrogen- and phosphorus-rich fertilizers from nearby agricultural fields.
B. Thermal pollution caused by a nearby power plant releasing warm, clean water into the river.
C. The construction of a hydroelectric dam upstream that alters the river's natural flow rate.

D. An accidental oil spill from a commercial vessel near the mouth of the lagoon.

Q3: Which of the following is considered a non-point source of water pollution, making it
much more challenging for communities to manage and minimize?

A. A distinct discharge pipe releasing chemical effluents from a textile factory directly into a
river.

B. An active leak from a specific municipal sewage treatment plant's primary holding tank.
C. Rainwater washing oil, litter, and pet waste off suburban streets and lawns across an
entire watershed.

D. A broken valve on an offshore oil drilling rig leaking petroleum directly into the sea.

Q4: An individual wants to practice water conservation to reduce the burden on local
freshwater aquifers. Which daily habit would result in the greatest direct reduction of
domestic water consumption volume?

A. Sweeping the driveway with a broom instead of washing it down with a water hose.
B. Installing low-flow showerheads and fixing leaky household pipes immediately.

C. Running the dishwasher only when it is halfway full to keep a steady supply of clean
dishes.

D. Watering an outdoor garden during the hottest peak hours of the afternoon sun.

2025-2026" 'Mr. Ahmed Elhddad 0544557773
The Oxygen Sag Curve (Impact of Organic Pollution on Water Quality)
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Q5: Examine the standard environmental graph model below detailing the relationship
between urban human activities and aquatic health:

*X-axis: Distance downstream from a human sewage discharge point (moving left to
right).

*Y-axis: Concentration levels of Dissolved Oxygen (DO) and Biological Oxygen Demand
(BOD).

Immediately after the discharge point, the BOD line spikes sharply upward, while the
Dissolved Oxygen (DO) line drops significantly into a "sag curve."

What is the most accurate scientific interpretation of this graphic trend?

A. The high input of organic waste stimulates rapid decomposition by aerobic bacteria,
which rapidly consumes the available dissolved oxygen.

B. Human population centers directly extract dissolved oxygen gas from the water to use
for industrial cooling.

C. The drop in dissolved oxygen is completely temporary because human waste contains
chemicals that automatically aerate the water downstream.

D. The spike in BOD indicates that aquatic plants are producing excess oxygen during the
daytime.

Bl Khmarsd Rl
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13 |Students will explore haw the transfer of thermal energy drives processes of the water cycle, including evaparation, candensation, Collect Evidence. Term3: 16
and crystallization.

* Thermal energy transfer drives the water cycle by changing

the state of water.
 The absorption of thermal energy causes liquid water to

evaporate and ice to sublimate into gas. Cas
e Conversely, as thermal energy is released into the

surrounding environment, water vapor condenses into liquid

or crystallizes into solid ice.
The fundamental changes of state are powered by the transfer
of thermal energy as follows: J i ﬂ%
1. Evaporation (Gaining Thermal Energy) & %:5* G% "5'-*5:5.‘_&
- Liquid water absorbs thermal energy (typically from the sun & :rf:: - S, "-L"&a,:,

or warm air) and becomes water vapor (gas). ,gsa é:;’ Ch %F:];P ’*'u';—‘
2. Condensation (Losing Thermal Energy) G O T
- Water vapor rises, cools, and transforms back into liquid ‘ Solid

water droplets. Liquid -l
3. Crystallization (Losmg Thermal Er.u.ergy) . Freezing nad ‘i.
- Also known as freezing or deposition, this occurs when

water vapor or liquid water undergoes a further drop in € Metting

temperature and freezes into solid ice crystals.

e
—

Bl Khmarsd Rl




Coverage Of Science G6 ADV,ATS T3

0544557773

Q1: During which processes of the water cycle is thermal energy released from
water molecules into the surrounding environment?

A. Evaporation and Melting

B. Condensation and Crystallization

C. Evaporation and Condensation

D. Crystallization and Melting

Q2: On a cold winter morning, a student notices that their breath forms a visible
foggy cloud as they exhale into the air. Later, they observe a thick layer of fog
completely blanketing a nearby suspension bridge over the water.

Which statement best explains the thermodynamic process responsible for both
of these observations?

A. Warm water vapor absorbs thermal energy from the cold air, causing it to
rapidly expand into a gas.

B. Warm, moist air loses thermal energy as it encounters cooler temperatures,
causing water vapor to change state into liquid droplets.

C. Liquid water droplets absorb thermal energy from the atmosphere, turning
into crystalline solids that reflect sunlight.

D. Water vapor undergoes crystallization directly from a gas to a solid state due to
high atmospheric pressure.

Q3: As warm air containing water vapor rises higher into Earth's atmosphere,
what happens to its altitude, temperature, and thermal energy that drives cloud
formation?

A. Altitude increases, temperature increases, and thermal energy is absorbed.

B. Altitude decreases, temperature decreases, and thermal energy is released.

C. Altitude increases, temperature decreases, and thermal energy is
lost/released.

D. Altitude increases, temperature remains constant, and kinetic energy doubles.

2025-2026415 | Mr. Ahmed Elhddad
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Q4: Examine the phase change and energy transfer diagram above:
Based on the diagram and your understanding of the water cycle,
which row in the table correctly identifies Process 1, Process 2, and
how clouds/fog become visible to the human eye?

Opti

ptio Process 1

n

A Evaporation

B Condensation
C Crystallization
D Condensation

Process 2

Condensation

Crystallization

Condensation

Evaporation

Why they are visible

They absorb all wavelengths
of light

They block and reflect light

They refract light into a
rainbow

They release kinetic light
energy
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13 Studenis will explore the impact of human activities on the land and how humans cause changes to Earth's land environments. Impacts of Agriculiure. Term 3: 122
Impacts of Agriculture Question 1

Pesticide Usage
To lead the growing world population, some farmers usa 11|E| Far-
ylelding seeds and chemical fertilizers. These methods help
increase the amount of food grown on each km* of land, Herbicides
and pesticides also are used to reduce weeds, insects, and othe
pests that can damage crops. However, runoft contalning these
fertilizers can seep inta groundwater supplies, polluting drinking
witter. They can also run off into streams and rivers, affecting
aquatic organisms

Soil Quality
Whenever vegetation is removed frem an area, such as tilled
farmiand, scdl s exposed, Without plant roots 1o hold soil in place
nothing prevents the soll fram being carrbed away Dy rinning wates
aric] wingd HI-{J'I rabes of eodl erosion can lead 1o desertification
Desertification |s the developmant of desertlike conditions due o
human activities andfar elimate change. A reglon of land that
undergoes desertification is no longer useful for food production

Space

Today, about one-fifth of LS, land is used for growing crops and
about cne-fourth is used for grazing livestock. Animals such as
cattle eat vegetation and then are used as food for humans. Abodt
sixly-fiee parcent of the land in Texas 15 used far grating caltla
Criber regions al the United States such as the west and Midwest
also 5ot aside land as pasture, Oither land s used to grow crops 1o
b fed to cattle, Many larmess raise corm and hay for this purpose

When vegetation is cleared and soil is tilled for farming, the risk of
desertification increases significantly. Which structural component of
the ecosystem is missing, and what is its primary protective function?
A. Leaves that block intense solar radiation from drying out the topsoil.
B. Plant roots that physically anchor and hold the soil particles in place
against wind and water erosion.

C. Stems that absorb excess groundwater to prevent flooding.

D. Flowers that attract pollinators to maintain regional biodiversity.

Question 2

An agricultural company transitions a large regional forest into a
monoculture cornfield to meet the food demand of a growing
population. They apply heavy amounts of chemical fertilizers and
synthetic pesticides. A few months later, a nearby rural community
reports a severe decline in freshwater fish populations and chemical
traces in their well water.

Based on the provided text, what is the specific pathway of this
pollution?

A. Overgrazing by livestock compacted the soil, forcing chemicals into the
atmosphere.

B. Agricultural runoff containing fertilizers and pesticides seeped into
groundwater supplies and ran off into local streams.

C. The corn plants directly released toxic chemical vapors during
transpiration.

D. Soil erosion blocked the sunlight, preventing the chemicals from
breaking down.
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Question 4

what is a primary reason that raising cattle for human food consumption
requires such an immense amount of land space?

A. Cattle require large areas of paved land to prevent soil erosion.

B. Land must be set aside both for grazing livestock and for growing specific feed
crops like corn and hay.

C. Cattle must be kept away from water sources to prevent groundwater
pollution.

D. Pasture land must undergo constant desertification to be useful for livestock.

Question 5

what is the primary reason some farmers utilize higher-yielding seeds alongside
synthetic chemical fertilizers?

A. To decrease the overall rate of global climate change.

B. To increase the total amount of food grown on each square kilometer of land.
C. To naturally anchor topsoil and prevent wind erosion without roots.

D. To eliminate the need for livestock pastures entirely.

Question 6

A tropical region undergoes massive deforestation where all natural trees and
ground vegetation are stripped away to till the land for seasonal crop
production. During the following monsoon season, heavy rainstorms completely
wash away the loose topsoil into a nearby river valley, leaving the farmland
rocky and barren.

Which ecological progression described this scenario illustrate?

A. High pesticide usage leading directly to global warming.

B. Vegetation removal causing soil erosion, which can lead to desertification.

C. Intensive livestock grazing resulting in immediate groundwater purification.

D. Industrial space expansion converting desert-like conditions into fertile
pastures.

Question 7

What are herbicides and pesticides specifically designed to do in
modern agricultural practices, and what is their negative
environmental trade-off?

A. They reduce weeds and insects to protect crops, but their runoff
can pollute drinking groundwater and harm aquatic organisms.

B. They anchor the soil to prevent desertification, but they cause a
decrease in food production per SkmA2S.

C. They are used to feed grazing cattle, but they accelerate the rate of
wind erosion.

D. They purify drinking water supplies, but they destroy high-yielding
crop seeds.

Question 8

When a region completely undergoes desertification due to human
activities or climate change, what is the ultimate consequence for
human food security?

A. The land automatically transitions into an ideal pasture for grazing
cattle.

B. The region can only be utilized to grow specific high-yielding crops
like corn and hay.

C. The region is no longer useful or productive for any form of food
production.

D. The soil quality increases because it is no longer exposed to
running water and wind.
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14 Students will identify energy changes in chemical reactions.

All chemical reactions involve energy changes. Energy is absorbed to
break chemical bonds in the reactants, and released when new bonds
form in the products. Based on the net energy transferred to or from
the surroundings, reactions are classified as either exothermic
(releasing heat) or endothermic (absorbing heat).

The Two Types of Energy Changes

Exothermic Reactions:

- Release energy to the surroundings, usually in the form of heat or
light. Because more energy is released when bonds are formed than
was used to break the original bonds, the temperature of the
surroundings increases.

- Examples: Combustion (burning fuels like wood or natural gas),
neutralization reactions, and cellular respiration.

Endothermic Reactions:

- Absorb energy from the surroundings. Because it takes more energy
to break the bonds of the reactants than is released when the product
bonds form, the surrounding temperature drops.

- Examples: Photosynthesis, thermal decomposition (e.g., baking a
cake), and chemical cold packs used for sports injuries.

Energy

Energy

Three-Dimensional Thinking

Endothermic Reaction

lllllllll
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absorbed
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Crirection of reacticn

Exothermic Reaction
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Term 2: 189 ‘
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"E-.; Three-Dimensional Thinking
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Q1: During a chemical reaction, what energy change is required to break
the chemical bonds in the reactants?

A) Energy is released to the surroundings.

B) Energy is absorbed from the surroundings.

C) No energy change occurs during bond breaking.

D) Energy is completely destroyed.

Q2: Which of the following correctly describes an exothermic reaction?

A) The temperature of the surroundings decreases during the reaction.

B) The energy of the products is higher than the energy of the reactants.

C) More energy is released when bonds are formed than was used to break the original bonds.
D) It absorbs net thermal energy from the environment.

Q3: Which biological process is classified as an endothermic reaction based on its energy profile?
A) Cellular respiration

B) Combustion of natural gas

C) Photosynthesis

D) Acid-base neutralization

Q4: When analyzing an energy diagram for an endothermic reaction, which feature would be observed?
A) The potential energy line of the products is higher than that of the reactants.

B) The activation energy arrow points downward.

C) The curve drops sharply below the initial reactant energy level.

D) No activation energy is required to start the reaction.

Q5: What is the function of "activation energy" in both endothermic and exothermic reactions?
A) It represents the total net energy released to the surroundings.

B) It is the minimum amount of energy needed to initiate the chemical reaction.

C) It determines whether a reaction is endothermic or exothermic.

D) It is the energy released specifically during bond formation.

Q6 :A student mixes two clear aqueous solutions in a test tube. Within seconds, the test tube feels
significantly warm to the touch, and a digital thermometer shows a temperature increase from 21°C to
34°C.

Which statement best analyzes this scenario?

A) The reaction is endothermic because it absorbed heat from the student's hand.

B) The reaction is endothermic because the energy of the products must be higher than the reactants.

C) The reaction is exothermic because it released energy into the surroundings, causing the temperature to
rise.

D) The reaction is thermal decomposition because heat was required to break the initial bonds.
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15 Students will explore property changes in chemical reactions.

Three-Dimensional Thinking Term 2: 166

Q3: Why are signs like a change in color or state of matter NOT considered

THREE-DIMEMSIONAL THINKING
C How can N properiies of substances provide evidence that a chemical
change has taken place?

-,  absolute, definitive proof of a chemical change?
A) Because these signs only happen during nuclear reactions.

B) Because these changes can also occur during purely physical processes, such
+as dyeing a cloth.

Changes in the physical

properties of color, state of matter, and

odor are just some of the signs that a chemical change might have
occurred. Another sign of a chemical reaction is a change in energy. I
substances become warmer or cooler or if they give off light or sound, it is
likely that a chemical change has occurred. However, these signs are not
proof of a chemical change. For example, a cloth changes color when it is
dyed, which is a physical change. But, when leaves change color in the fall,
it is because of a chemical change.

Q1: Which of the following physical property changes can serve as an initial sign or
evidence that a chemical reaction might have occurred?

A) Changes in color, state of matter, and odor.

B) Changes in mass and total volume only.

C) When a substance remains completely unchanged.

D) A change in the shape of a container holding the substance.

Q2: What type of energy changes can indicate that a chemical reaction is
likely occurring?

A) Only when the substance vanishes completely.

B) When substances become warmer/cooler, or if they give off light or sound.
C) When the mass of the substances doubles unexpectedly.

D) When a substance reflects light like a mirror without absorbing it.

C) Because physical properties can never be altered during a chemical reaction.
D) Because these signs are completely invisible to the human eye.

Q4: Which of the following examples a true chemical change resulting in a
property alteration?

A) Dyeing a white cloth to make it blue.

B) Slicing a piece of wood into smaller blocks.

C) Leaves changing color in the fall (autumn).

D) Freezing liquid water into solid ice cubes.

Q5: Complete the following scientific statement:

"Patterns in the properties of substances provide evidence of a chemical change
because..."

A) The original substances always retain their exact original physical properties.

B) New substances with entirely different properties are formed during the process.
C) The mass of the atoms changes completely.

D) Chemical changes only occur in solid states of matter.

Q6: A student drops a solid white tablet into a beaker of clear, room-temperature water.
Immediately, intense bubbling is observed, a faint sharp odor is detected, and the digital
thermometer shows that the water temperature has dropped by 4°C.

How should the student analyze these patterns of evidence?

A) It is a physical change because the tablet simply dissolved like sugar in water.

B) It is a chemical change because the production of gas (bubbling), a new odor, and a
temperature change indicate new substances were formed.

C) It is a physical change because a change in the state of matter or temperature can never
happen in chemical reactions.

D) No change occurred because the water remained clear throughout the process.
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16

Students use a model to describe how the total number of each type of atom is conserved, which explains the conservation of
miather.

Callect Evidence Term 2: 169

BR3P Connection| You might have noticed that the mass remained the same
before and after the chemical change. This discovery was documented by Antoine
Lavoisier (1743-1794), a French chemist. Lavoisier carefully measured the masses of
materials before and after chemical reactions inside closed containers to maintain a
system. He found that the total mass of the matter before the reaction always equaled
the total mass of the matter after the reaction. His results led him to understand that, in
a closed system, mass is conserved. His discovery is so universal it is now a scientific
law. The law of conservation of mass states that the total mass before a chemical
reaction is the same as the total mass after the chemical reaction.

COLLECT EVIDENCE
How does conservation of mass explain what happened when the two liquids
combined to form a solid?

Q1: What does the Law of Conservation of Mass state
regarding a chemical reaction?

A) The total mass after a chemical reaction is always double the
starting mass.

B) The total mass before a chemical reaction is the same as the
total mass after the chemical reaction.

C) Mass is completely lost or destroyed during intense chemical
changes.

D) The mass of the products depends entirely on the size of the
container used.

2- Why did Antoine Lavoisier carefully measure the masses of
materials inside "closed containers"?

A) To make the chemical reaction happen much faster.

B) To prevent gas or other matter from escaping or entering the
system, ensuring an accurate measurement.

C) To lower the activation energy required for the substances to
react.

D) Because chemical reactions cannot take place in open air.
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3- When two liquids combine to form a solid precipitate, how does
the conservation of mass explain the total weight of the final
mixture?

A) The total mass remains the same because the total number and
types of atoms do not change.

B) The solid is much heavier, so the total mass of the system increases.

C) Some mass is destroyed when the liquid transforms into a solid state.

D) The mass decreases because solids have tightly packed chemical
bonds.

4- From a molecular perspective, why is mass conserved during a
chemical change?

A) Because atoms are broken down into smaller subatomic particles.
B) Because the total number of each type of atom remains completely
conserved.

C) Because new atoms are created to replace the ones that react.

D) Because reactants turn entirely into pure energy.

5- Which of the following scientists is historically credited with
documenting and establishing the universal Law of Conservation of
Mass?

A) Charles Darwin

B) Antoine Lavoisier

C) Gregor Mendel

D) Albert Einstein

6- A student conducts an experiment by mixing 10g of
baking soda with 20g of vinegar inside an open beaker. The
mixture fizzes intensely, producing carbon dioxide gas
bubbles. When the student weighs the final solution in the
open beaker, the scale reads 28g.

How can the student best explain this missing 2g based on
the Law of Conservation of Mass?

A) The Law of Conservation of Mass failed because 2g of
matter was completely destroyed by the acid.

B) The open beaker allowed 2g of produced carbon dioxide
gas to escape into the surrounding air before it could be
weighed.

C) The chemical bonds in the liquid products are lighter than
the original reactant bonds.

D) Mixing baking soda and vinegar causes an endothermic
drop in mass.

Bl Khmarsd Rl
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17 Students will develop and use a model to show how the atoms that make wp the original substances are regrouped into different Colact Exidence Term 2: 172
melecules.
COLLECT FVIDENCFE
Chamical Equations One way o moded a chamical reaction s by writing a chemical LDl LVIULIN o
gruation, & chemical equation includes both the reactants and the products in a How does the arrangement of atoms explain what happened when the two liquids
chemical reaction. The general structure for an equation iz combined to form a solid?

reactant + reactant — product + product
The reactants are written to the lelt of the arrow, and the oroducls are written ta the
rigght of the arrow. Two of more reactants or products ane separated by a plus sign
Chamical lormuwlas are used to easity describe ihe reactants and the producis
‘Whan writing chéermcal equatons, it is mporant 1o wse corméct chemcal Tarmulas. Examing
e formation of carbon dioxide below. The product carbon dioxide s weritten as ©0. and
ol as CO OO is the farmula for carban manoxide which s nat the same compownd as

L & subsorpt describes the numbaer of aloms of An elemsent A compound

You might think a balancad Reactants Product Balanced
equation happens

automatically whan you . “ H J :
write the symbols and 4 4 0 — Co

1 =mrior Py [ L M Sy FRa ekt e 1
1-{!."-..“'6__-_ rl_-" |'|'."'l:-||:|.l.='|’|"_5 r_"ll"ll:‘l W1 &L g 0N ARDIMTS 1 carbinn mtom
2 DUypen atoms

Reacianls Producls

praoducts. However, this

udent is analyzing a m of a chemical reaction where hydr

usually s not the case, Fo . ! S
LSl 15 = COSE react to form liqued water, The student writes down the following initial model;

E Heactanis Product
example, the reaction

oetween wdrogen (] amd - “ ’..'
QLN I':F_:l tnat torms wiater
(H,Q) Is shown on the right.

Ha + {.-.:]g * 112[-.'

et The teacher points cut that this model is incormmect because it wiolabes the principle that atoms are

consernved dunng a rearrangemeant. Which of the followang 15 the correct balanced eguabion that the

Because the numbers of
each type of atom are not equal, this aquation is not balanced. To accurately represant
this reaction, the equation needs 1o be balanced. When you balance a chemical student should write?
equation, you count the atoms in the reactants and the products and then adad v A Ha + 0a — HaOs
coefficients to balance the number of atoms. A eoefficient is a number placed in front of i N i N
an element symbol or chemical formula in an equation B) 2H: + Oy — 2H,0
cH; + Op — 2H,0

D) 2H + 20 — Hay O
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1- What does a small "subscript” number such as the 2 in CO, describe in a
chemical formula?

A) The number of atoms of that specific element in a compound.

B) The total number of molecules participating in the entire reaction.

C) The speed at which the chemical reaction takes place.

D) The temperature required to break the chemical bonds.

2- Why is writing the chemical formula for carbon dioxide as CO scientifically
incorrect?

A) Because CO represents carbon dioxide in a solid state.

B) Because CO is the formula for carbon monoxide, which is an entirely different
compound.

C) Because chemical formulas must always contain at least three elements.

D) Because the letter O must always have a coefficient before it.

3- What is a "coefficient" in a chemical equation, and where is it placed?
A) A small number written below an element symbol to show the number of
bonds.

B) A number placed in front of an element symbol or chemical formula to balance

the number of atoms.
C) A symbol placed over the arrow to show that heat was added to the reaction.
D) The total mass of the reactants measured before mixing.

5- In a standard chemical equation, where are the reactants and
products located relative to the chemical arrow?

A) Both reactants and products are written to the left of the arrow.
B) Reactants are written to the left of the arrow, and products are
written to the right.

C) Reactants are written to the right of the arrow, and products are
written to the left.

D) Products are written above the arrow, and reactants are written
below it.

4- When the reaction between hydrogen H, and oxygen O, forms water H,0, the initial
raw equation is unbalanced. What does an "unbalanced" equation represent on a

conceptual scale?

A) The types of atoms on the reactant side are completely different from the product side.

B) The numbers of each type of atom are not equal on both sides of the equation.

C) The reaction is exothermic and releases mass as light energy.
D) The atoms have successfully regrouped into identical original molecules.
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18 Students will identify processes that release or store energy. Thres-Dimensianal Thinking Term Z: 1B2

,g;)k THREE-DIMENSIONAL THINKING

0L mf:p_ljﬂﬂﬁ_ﬁpﬂ_ Make an argument about the fallowing claim: Exothermic

reactions only release thermal

Q1: A student argues that exothermic reactions only release thermal energy Q4: Which of the following processes is a real-world example of an

(heat). Based on the textbook standards, why is this claim incorrect? exothermic reaction that releases energy used by living organisms?
A) Because exothermic reactions do not release any form of energy at all. A) Photosynthesis

B) Because exothermic reactions can also release energy in the form of light or
sound.

C) Because exothermic reactions only store energy inside the chemical bonds.
D) Because thermal energy is only converted into mass during a reaction.

B) Cellular respiration
C) Thermal decomposition of cakes
D) Melting ice cubes

Q5: What happens to the immediate surroundings during an
endothermic process, such as using a sports chemical cold pack?

A) The surrounding temperature increases because light energy is
released.

B) The surrounding temperature drops because the reaction absorbs
thermal energy from the environment.

C) The surrounding mass doubles because atoms are being stored.
Q3: When looking at the provided energy graphs, why does the temperature of D) The surroundings stay at the exact same temperature throughout the
the surroundings increase during an exothermic process? process.

A) More energy is absorbed to break the reactant bonds than is released later.

B) The products have a higher chemical potential energy than the initial

Q2: Which of the following scientific terms describes a chemical process where
net energy is actively stored or absorbed from the surroundings?

A) Exothermic reaction

B) Endothermic reaction

C) Balancing reaction

D) Mechanical digestion

reactants. 54 S TI7A
C) More energy is released when new bonds form in the products than was used o5
to break original bonds. i

D) The activation energy barrier is completely eliminated during the reaction.

Bl Khmarsd Rl
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19 Students will develop and use models to describe energy changes. Three-Dimensional Thinking Term 2; 179

: Q1: What scientific condition must be met for chemical bonds between atoms to break during a collision?
Energy Transters All matter is constantly in mation. The mare energy partcles have, A) The particles must be completely frozen and stationary.
the: mame they mowe and colide wath one anothes, When they collide wih each othiar . . . . .
B) The particles must collide with each other with the right amount of force.
C) The particles must belong to the exact same element.

with the right amount of foroe. the bonds between the atoms broak, The breaking of

chemical bonds redguires energy. When individual atoms collide and form bongs, 1he

QPEROSite Mappens, Forming onds releases energy, The goms release 1S einengy D) The particles must lose all of their chemical potential energy before COIIiding-
1o thee @niranment &5 Baht or heal Chemical potential anergy is 1he enaddy

released when atoms form bonds, The chemical potential enargy is dependant on QZ: What is "Chemical Potential Energy" as defined in this lesson?

the arrangoment and strength of the bonds A) The kinetic energy of particles moving in a straight line.

B) The energy released or stored when atoms form chemical bonds, which depends on their arrangement.

ﬁ- THREE-DIMENSIONAL THINKING C) The thermal energy that escapes only when a substance changes its state from liquid to solid.

'-.'"' Copy the diagram below into your Science MNoteboak. Add amows to the | D) The external energy provided exclusively by a dlgltal thermometer.
sodel of the formation of wabes 1o shaws where = phsorbed smd . . o .
'_1_.:_:”__ = If'w e |--.-.I5._-.: o S .:.1.--:._.-1 e Q3: When individual atoms collide and successfully form new chemical bonds, what happens to the
2 1y |5 rele chemical react energy?
Reactants Preduct A) Energy is absorbed from the environment to build the atoms.

B) Energy is completely destroyed to make the atoms stable.
C) Energy is released to the environment as light or heat.

b ek . .
i D) No energy change occurs during bond formation.
Cluestion 4
H a Ho0) In the prevvided diagram shewing the formation of water (Hy -+ Uy —+ Hz U ot which stage is
2 i 2 energy actively absorbed?
|
1 ) When the arm

What happens Lo energy when bonds break and bonds form in the cold and hot o D) Emerogy |8 never sl
packs:

Question 5

Wiy do particles move faster and collide with one another more freguently?

B) Becauss they are trapped inside a closed container.

C) Because the more energy particles have, the more they mose and collice.
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Students will explain how gravity drives the movement of water through Earth’s systems, including groundwater flow. Collect Evidence.

Term 3: 28

[Nl e Connectlon| Oases—fertile lands in the desert—are usually formed
witten undenground waler gets close to the surface. When this happens, springs tum a

Q1: how are oases usually formed in desert environments?
A) When heavy rain falls continuously for several months over the sand dunes.

Aarmally and placs inld an argd where plants can thindg, 10 low-king aress al Earth's

: i i % s B) When underground water gets close to the surface of the Earth.
SLTTADE, CEr oI ChwWaier I'I'-Il.]l'l‘. BVENTUaNy Seap Oul of the _qrn..-r!-:'] and Imto a stream, a lakes, . .
or a welland. In this way, gnoundwater can ecomi surface waler, LikKewase, s {mce C) When ocean water Is transportEd thrOUgh Strong Surface WlndS.
waler can seep intd the ground and become groundwatar. This is how groundwater 1S D) When solid ice caps melt completely due to high desert temperatures.
replenished

l How does water become groundwater and where else is water storad?

Q2: What happens when groundwater eventually seeps out of the ground in low-lying areas?

A) It instantly evaporates into the upper atmosphere.
B) It turns into solid glaciers on the surface.

D) It causes the gravity of the Earth to decrease.

groundwater replenishment?

ground to become groundwater?

e e e A) Magnetic force

B) Atmospheric pressure
C) Gravity
D) Ocean currents

C) It can turn into a spring, or seep into a stream, a lake, or a wetland.

A) Surface water and groundwater are completely separated and never mix.
B) Surface water can seep into the ground and become groundwater, which replenishes it.
C) Groundwater can only be replenished by melting saltwater glaciers.

D) Gravity prevents surface water from moving downward into the soil.

Q3: Which of the following describes the correct relationship between surface water and

Q4: What primary natural force drives the downward movement of surface water into the
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Q5: An oasis turns a normally arid (dry) place into an area where...
A) Plants can thrive because of accessible water.

B) Sand storms happen much more frequently.

C) Liquid water completely disappears due to high heat.

D) Only deep ocean fish can survive.

Q6: A student creates a model of a landscape using sand and gravel in a plastic tray. The student pours water onto a high
hill of sand on one side. After a few minutes, the student notices that the water sinks into the sand hill, travels invisibly
beneath the surface, and emerges at the lowest point of the tray, forming a small pool of water surrounded by damp
sand.

How does this model relate to Earth's actual water systems?

A) It shows that water only moves from low-lying areas back up to the mountains.

B) It models how gravity pulls surface water down into the ground as groundwater, which then flows to low-lying areas and
emerges as surface water or an oasis.

C) It proves that groundwater can never be replenished once it goes beneath the surface.

D) It shows that sand completely destroys water molecules through a chemical rearrangement.

Q7: A student is designing a diagram in their Science Notebook to model what happens in an instant hot pack used by
athletes. The hot pack works because when a barrier is broken, two substances mix, and the temperature shoots up.
How should the student correctly explain the energy transfers occurring inside the pack on a molecular level?

A) The pack gets hot because breaking the original bonds released more energy than forming the new bonds.

B) The pack gets hot because the chemical potential energy of the new bonds formed is greater than the energy required
to break the original bonds, releasing excess heat to the environment.

C) The pack gets hot because the particles completely stopped moving, turning all kinetic energy into cold packs.

D) The pack gets hot because it is an endothermic reaction that stores environmental heat.

Bl Khmarsd Rl
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Zl Students will explore atmospheric, oceanic circulation, and what causes global patterns of winds and ccean currents.

Surface Currents Term 3: 63

23 Students will develop and use a model to explain how upwelling affects the availability of nutrients and organisms in the ocean, Upwelling Term 3: 64

Surface Currents Ocean currents flow at different
arean, You've leaned that density cumants move walas
dowriward. Thay carry water from the surface o deepel
parts of the ocaan, 5o what causes surface waters to
Hevar?

EETE YT Connection| s you just
discoverad, a surface cument is a wind-driven cument
that carries ocean water horzontally acrass the ocean’s
surface. As wind blows over ocean water, it transfers
anargy 1o the water. The mowving air particles drasg on
the surface of the water and cause the top portion of
thie ocaan 1o move.

Upwelling As surface currents move toward the
poles, they cool and sink. Cold, dense water is
brought back up to the surface through upwelling.

Upwelling is the vertical movement of water toward

the ocean's surface. Upwelling occurs when wind

blows across the ocean’s surface and pushes water

away from an area. Deeper, colder water is then
forced to the surface, This deeper, colder water Is

nutrient-nch and supports large populations of algas,

fish, and other ocean organisms.

Surface currents
move offshore

- Warm water
- Cold water

Upwelling

Q1: Which of the following best describes the primary movement

of a surface current?

A) It moves water vertically from the surface to the deeper
ocean.

B) It carries ocean water horizontally across the ocean's surface.

C) It flows downward due to changes in water temperature.

D) It circulates water only in deep, enclosed underwater caves.

Q2: What is the primary driving force behind the formation of
surface currents?

A) Earthquakes and volcanic activity on the ocean floor.

B) Differences in water density and salinity levels.

C) Global wind patterns blowing over the ocean water.

D) The gravitational pull of the moon and the sun.

Q3: When wind blows over ocean water, how does it initiate a

surface current?

A) It cools the surface water, causing it to sink rapidly.

B) It transfers energy to the water through friction and drag.

C) Itincreases the salt concentration at the water's surface.

D) It creates massive underwater waves that push the deep water
upward.
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Q4: How do density currents differ fundamentally from surface currents? Q7:What is the primary definition of upwelling in the ocean?
A) Density currents carry water horizontally, while surface currents only move A) The horizontal movement of warm water from the equator toward

water downward.

the poles.

B) Density currents are driven by wind particles, while surface currents are driven B) The vertical movement of cold, deep water toward the ocean's
by deep-sea organisms. surface.

C) Density currents move water downward toward deeper parts of the ocean, C) The downward sinking of highly saline water near coastal areas.
while surface currents move water across the surface. D) The rapid evaporation of surface water due to extreme solar

D) Density currents only occur near the equator, while surface currents only occur
near the polar regions.

Q5: What physical mechanism causes the top portion of the ocean to move when
air particles pass over it?
A) Atmospheric pressure forces the water to expand and spread.

heating.

Q8: Which of the following atmospheric conditions triggers the
process of upwelling?

A)

High humidity levels causing dense fog over the coastal zones.

B) Moving air particles drag on the surface of the water. B) Extreme temperature drops causing the surface water to freeze

C) High evaporation rates pull the surface water forward. instantly.

D) Magnetic interactions between the air and saltwater molecules. C) Wind blowing across the ocean's surface and pushing surface
water away from an area.

Q6: A marine research vessel is studying a specific region of the Atlantic Ocean. The D) Heavy rainfall adding large amounts of freshwater to the open

scientists observe that despite a sudden increase in water density in the deeper
layers, the topmost layer of water continues to flow steadily in a consistent
horizontal direction, aligned with the strong, prevailing trade winds of the region.
Based on the provided text, which type of ocean current is responsible for this
horizontal top-layer movement, and what is causing it?

A) A density current caused by the downward movement of cold water.

B) A surface current caused by moving air particles dragging on the water's

ocean.

Q9: What characteristics best describe the water that is brought to
the surface during an upwelling event?

A)
B)

Warm, oxygen-depleted, and low in salinity.
Cold, nutrient-rich, and originating from deeper parts of the

surface. ocean.
C) A density current caused by the wind transferring chemical energy to the salt C) Highly polluted, warm, and dangerous for marine organisms.
particles. D) Shallow, fast-moving, and carrying high amounts of sand particles.

D) A surface current caused by the vertical circulation of deep ocean water.
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Q10: Why does an upwelling zone usually support massive populations of marine life such as algae and fish?

A)
B)
C)
D)

Q11: According to the ocean circulation model, what happens to surface currents as they move toward the poles?

A)
B)
C)
D)

The colder temperature forces fish to gather closely together for warmth.

The rising water brings essential nutrients that fertilize and support the marine food web.

It creates strong horizontal waves that help fish migrate faster. Surface currents
It eliminates all predators by driving them into deeper ocean trenches. move offshore.

They become warmer and expand across the surface.
They stop moving completely due to the Coriolis effect.
They cool down, increase in density, and sink.

They evaporate entirely into the upper atmosphere. Upwelling

- Warm water
- Cold water

Q12: A team of marine biologists noticed a sudden, dramatic increase in the commercial fish catch and a massive bloom of green
algae along a specific coastline. Satellite data revealed that strong, steady offshore winds had been blowing across that region
for several consecutive days.

Based on the provided scientific text, which geological or oceanographic phenomenon best explains this sudden boom in the
local marine ecosystem?

A)
B)
C)
D)

The sinking of cold water near the poles drawing fish away from coastal areas.

Coastal upwelling, where wind pushed surface water away, forcing deep, nutrient-rich water to the surface.
A severe drop in surface water density that caused algae to multiply without nutrients.

The formation of warm surface currents that isolated the area from the deeper parts of the ocean.

SEL ALEE 7T
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22 Students will understand the role of specific heat in energy transfer, particularly with regard to Earth's water systems, Callect Evidence. Term 3: 94

Solar Energy on Earth You just determined that the Sun is the most important influence
on climate. Recall that because Earth is a sphere, different areas receive different
amounts of solar energy. As a resull, locations near the equator lend to have warmer
climates than locations at higher latitudes.

Sun's rays

Polar regions are colder because annually they receive less solar energy per unit of
surface area. The snow and ice in these regions also contributes to the climate. Recall
that ice has a very high albedo and reflects 75 to S0 percent of the solar energy it
receives.

In the middle latitudes, between 30 and 6O°, summers are generally
hot and winters are usually cold. Thus, latitude—the distance north or
south of the equator—largely determines the climate of most regions

Additionally, when exposed to a similar amount of solar energy, the
soil and rocks of the land warm to higher temperatures than the
oceans. This means that temperatures are more extreme on

Tropics Temperate zones ST ——— continents and vary over a smaller range in the cceans.

COLLECT EVIDENCE

How does the distribution of solar energy affect climate?
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Q1: Why do locations near the equator tend to have warmer climates than

locations at higher latitudes?

A)  The equator is physically closer to the Sun during the entire year.

B) Because Earth is a sphere, different areas receive different amounts of solar
energy, with equatorial regions receiving more concentrated rays.

C) Equatorial regions have lower atmospheric pressure, which traps heat
permanently.

D) The oceans near the equator do not absorb any solar radiation.

Q2: Polar regions are colder because annually they receive less solar energy per

unit of surface area. What additional factor contributes significantly to their

cold climate?

A)  The heavy industrial activity that blocks incoming sunlight.

B) Continuous volcanic eruptions that release cooling ash into the sky.

C) The presence of snow and ice, which has a very high albedo and reflects 75
to 90 percent of the received solar energy.

D) The absence of any large oceans or water bodies surrounding the poles.

Q3: What is the primary factor that largely determines the climate of most
regions, especially in the middle latitudes between 30° and 60°?

A)  The specific type of vegetative cover and trees growing in the area.

B) Latitude—the distance north or south of the equator.

C) The seasonal migration patterns of local animal populations.

D) The frequency of underwater earthquakes in nearby ocean basins.

Q4: When exposed to a similar amount of solar energy, how does the heating of land (soil
and rocks) compare to the heating of oceans?

A)  Soil and rocks warm to higher temperatures than the oceans.

B) Oceans warm to much higher temperatures than soil and rocks.

C) Both land and oceans warm to the exact same temperature at identical rates.

D) Neither land nor oceans absorb solar energy, as it is entirely reflected.

Q5: Which of the following statements about global temperature ranges is true?

A)  Temperatures are more stable on continents and vary over a larger range in the oceans.

B) Temperatures are more extreme on continents and vary over a smaller range in the
oceans.

C) Ocean temperatures fluctuate wildly every hour while continents remain constant.

D) Polar zones experience the exact same temperature ranges as tropical zones.

Q6: A climatologist is analyzing weather data from two different regions located at the exact

same latitude of 45°N. Region X is located deep within the interior of a massive continent,

surrounded by soil and rocks. Region Y is an island located in the middle of a large ocean.

During the summer, Region X records scorching high temperatures, while during the winter, it

experiences extreme freezing drops. Meanwhile, Region Y maintains a much milder and

smaller temperature range throughout the year.

Based on the provided text, what explains the extreme temperature variation observed in

Region X compared to Region Y?

A) Region X receives 90-degree direct sun rays all year round, while Region Y receives 30-
degree slanted rays.

B) Thesnow and ice in Region X have a low albedo, whereas the water in Region Y has a high
albedo and reflects 90 percent of heat.

C) When exposed to a similar amount of solar energy, soil and rocks warm to higher
temperatures than oceans, causing more extreme temperature ranges on continents.

D) RegionY is closer to the equator than Region X, which prevents the ocean water from
changing temperature.
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24 Students will eu:ph:lr: howwr different surfaces absorb solar energy at varying rates. Three-Dimensional 'I'hlnh.'rlg Term 3: 41
i AP THREE-DIMENSIONAL THINKING ~
ey Models can be used to represent : and their imteractions. How did this

ARNR A [\

demonstration madel energy transfer between the Sun and Earth? Suppor
o reasoning by dascribting a real-lite axample in your >Ciance Notebxook

J

* Darker, rougher, and conductive materials absorb more solar energy and heat up faster, while lighter and reflective surfaces stay cooler by reflecting sunlight.
» Different surfaces absorb solar energy at varying rates due to their albedo (reflectivity) and material properties. Darker, rougher, and more conductive
materials absorb up to 90% of incoming sunlight and convert it into heat, while lighter, smoother, and highly reflective surfaces bounce most of it back.

1. Color and Albedo (Reflectivity)
*Albedo = how much sunlight a surface reflects.
*Low albedo (dark surfaces):
*  Absorb 80-95% of sunlight
* Heat up quickly (e.g., asphalt, oceans, dark roofs)
*High albedo (light/reflective surfaces):
* Reflect 70-90% of sunlight
* Stay cooler (e.g., snow, sand, white roofs)

2. Texture and Material
*Rough surfaces:
* Trap light - absorb more energy
*Smooth/polished surfaces:
* Reflect more light
*Material type:
* Metals (e.g., aluminum): conduct heat quickly
* Brick/stone: absorb heat and release it slowly (good for insulation)

3. Thermal Mass & Specific Heat Capacity
*Determines how much a material’s temperature changes after absorbing energy
*Low heat capacity (land):
* Heats up quickly
*High heat capacity (water):
* Heats slowly and stores energy longer

4. Angle of Sunlight (Angle of Incidence)
*Direct angle (90°):
* Maximum energy absorption
*Slanted angle:
* Energy spreads out - less absorption, more reflection

@ Real-World Applications
*Urban planning:
* Use reflective materials (“cool roofs”) to reduce heat in cities
*Solar energy:
* Panels are designed to maximize absorption using coatings and
optimal angles
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Q1: What does the term "albedo" measure regarding Earth's surfaces?
A)  The amount of geothermal energy released from the ocean floor.
B) How much sunlight a surface reflects back into space.

C) The depth to which solar energy can penetrate water.

D) The speed of wind moving across dark and rough surfaces.

Q2: Which type of surface is characterized by a low albedo and absorbs
80-95% of incoming sunlight?

A)  Smooth, polished aluminum sheets.

B) Fresh snow layers and white rooftop coatings.

C) Dark, rough surfaces like asphalt and dark roofs.

D) Drydesert sand and light-colored stones.

Q3: How does the texture of a rough surface specifically affect its

interaction with solar energy?

A) It flattens the sun's rays, causing them to bounce off instantly.

B) It traps light, which causes the surface to absorb more energy.

C) It lowers the temperature of the material by converting light into
wind.

D) It shields the material beneath it from absorbing any heat.

Q4: A material with a high heat capacity, such as liquid water, behaves in

which of the following ways when exposed to sunlight?

A) It heats up extremely quickly and releases all its energy instantly.

B) It reflects 100% of incoming sunlight and never changes its
temperature.

C) It heats slowly and stores energy for a longer period of time.

D) It evaporates completely before any thermal energy can be stored.

Q5: How does the angle of sunlight (angle of incidence) influence energy

absorption on Earth's surface?

A) A slanted angle results in maximum energy absorption per unit area.

B) A direct 90° angle spreads the energy out, leading to more reflection.

C) Adirect 90° angle provides the maximum energy absorption.

D) The angle of sunlight has absolutely no impact on energy absorption
rates.

6 COOL ROOFS MITIGATION

(336 on Speciiic Merara Questions]

n;_ Traditional City After "Cool Roofs® Initiative
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Q6: An urban planner in a rapidly growing city notices that downtown areas covered in dark

asphalt and dark roofing materials suffer from extreme heat during summer days. To mitigate

this issue, the planner proposes a city-wide initiative called "Cool Roofs," which requires

building owners to paint their roofs white and use highly reflective materials.

Based on the provided text, why is this strategy effective?

A) White roofs have a high albedo, reflecting 70-90% of sunlight and keeping the buildings
cooler.

B) White roofs have a low heat capacity, allowing them to store heat energy much longer.

C) Highly reflective materials conduct heat into the building faster than dark asphalt.

D) Smooth white surfaces trap light, converting it into clean electrical energy.
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Q7: An engineer is designing a new solar panel system to be installed on a residential

property. To ensure that the solar panels generate the maximum possible amount of

electricity, the engineer uses specialized dark coatings on the panel surfaces and adjusts the

mounting brackets to face the sun at a direct 90° angle during peak hours.

According to the text, which principles of energy transfer is the engineer utilizing?

A) High albedo properties and a slanted angle of incidence to maximize reflection.

B) Low albedo properties to absorb 80-95% of light, combined with a direct angle for
maximum absorption.

C) Smooth surface textures to reflect light toward the sky, combined with low heat capacity.

D) Highly conductive aluminum properties to store heat energy without altering the panel's
temperature.

Q8: During a field trip, science students set up an experiment using two identical containers.

Container A is filled with dry soil (representing land), and Container B is filled with water.

Both containers are placed under a high-intensity heat lamp for 30 minutes. The students

observe that the temperature of the soil in Container A rises much faster than the water in

Container B. When the lamp is turned off, the soil cools down rapidly, while the water

remains warm for a much longer time. Which concept from the text explains the students'

observation?

A) Soil has a higher albedo than water, causing it to bounce light back.

B) Water has a low heat capacity, meaning it heats up quickly and stores energy longer.

C) Soil has a low heat capacity and heats quickly, while water has a high heat capacity, heating
slowly and storing energy longer.

D) Smooth polished water surfaces conduct heat more quickly than rough brick or stone
surfaces.

() SOLAR PANEL OPTIMIZATION
Zranta Slardand Heat Gpeclal Dark Coalin
Hibedy mﬂuﬂ Genductiee l.ﬂ:rﬁwﬁhmﬂ

Material

Arpr] 95" Ange
G e ]

Maxmmirm
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QUESTION 8: THE HEAT CAPACITY CHALLENGE (SOIL vs WATER)

COMTAIMER A: CONTAIMER B:
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{LAND medel) (OCEAN model)
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A : | | \ : 5|I:I'II'I
2 | E b peralure
5 E @ E Aisa: HIGH
iﬂ,? E B g Heal Capacity

TE'IT'|:IE|'E1u|'E
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LOW CAPACITY = QUICK CHANGE; HIGH CAPACITY = STEADY STATE
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25 Students will apply scientific principles to design a method for monitoring and minimizing a human Impact on the environment. Callect Evidence. Term 3: 161

Managemant Solutlons Legislation is an
ElteClive way 10 reduce waler pollutesn. The
S, Clemn Water &ct legislates the reduction
ol water pollution. This acl eslablished Lhe
basic proecedures Tor regulating wasievsatar
ang setting pollution condrals, While the
Chean Water Act has greatly helped reduce
pofiution, water poilldion in the LS. siiil

ExIStS

Tha Safe Drinking Water Act legislates the
protection of drinking water supplies. By
reducing palidion, these lpws help ensure
ihat all heing things have access 1o clean

winder

‘What You Can Do An easy way for you to
makE AN IM@AET &N Wller condardatian g ko
s bess. This could be as simple as taking
sharer showens or turming oft the wates
waliilE ywou Brush sour feelie You Chn fave an
even bigoer impact by geiting othars 1o
conserve with o

To reduce poliution. you could recycie. By
recycling your piastic drinking botties, you
SAR ensure they wont end up Maating in the
acean, Anciher approach is o stop it before
1 srars—by reducing! If vou reducy You
alastic use there will be hess in the garbage
ar even the recycling

You also con belp mduce waler pollution iy
oroperly dispesing of harmful chemicals so
that less pollution runs off info rivers and
streams. You can valunteer to help clean up

tter froam a8 lacal stream. You also can
consarve watar 50 tharg is erough of this
resource for you and other living things in
e fulure

"-,_L_ In 1968 the f_'.:..,m::iﬂ.'..gj e
-“ﬂ::-.;f!! cn fire, prompting the
Clean Water Act

COLLECT EVIDENCE

What are ways in which we can monitor or minimize human impact
on Earth’s water?

Q1: Which piece of legislation specifically establishes basic procedures for
regulating wastewater and setting water pollution controls?

A)
B)
C)
D)

The Safe Drinking Water Act

The Environmental Species Act

The Clean Water Act

The Marine Mammal Protection Act

Q2: What is the primary objective of the Safe Drinking Water Act mentioned?

A)
B)

C)
D)

To completely ban the usage of plastic bottles worldwide.

To legislate the protection of drinking water supplies and ensure clean water
access.

To regulate the flow of ocean currents near industrial harbors.

To clean up oil spills using advanced biological methods.

Q3: What historical event occurred in 1969 that prompted the creation of the

Clean Water Act?

A) Asevere drought caused a local river to completely dry up.

B) The Cuyahoga River caught on fire due to heavy pollution.

C) A massive ocean current carried thousands of tons of plastic to the poles.

D)

An underwater earthquake contaminated the deep groundwater supplies.
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Q4: Which of the following actions is an easy individual approach to stop plastic pollution before it even
starts?

A) Burying plastic containers deep under the soil.

B) Burning plastic bottles in local community backyards.

C) Reducing the initial use of plastic materials.

D) Collecting seawater and filtering it through synthetic screens.

Q5: How does properly disposing of harmful chemicals help protect local aquatic ecosystems?
A) Itincreases the evaporation rate of rivers and streams.

B) It ensures that less pollution runs off into rivers and streams.

C) It helps human communities consume less clean water daily.

D) It converts toxic waste into natural food sources for algae.

Q6: A coastal town is experiencing a significant rise in plastic debris floating near its beaches, which is

harming local marine wildlife. The town council wants to implement a solution.

Which of the following strategies would be the most effective immediate action for the community to

reduce this specific pollution and protect the ocean?

A) Encouraging citizens to take shorter showers and turn off the tap while brushing teeth.

B) Volunteering to clean up litter from local streams and recycling plastic drinking bottles so they do not
end up in the water.

C) Relying entirely on the Safe Drinking Water Act to monitor deep underground water wells.

D) Increasing the usage of single-use plastic bags to keep trash separated from municipal landfills.
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1) The atmosphere and the hydrasphere overlap.

4) When water vapor loses thermal energy it , and millions of droplets
O True comea together 1o form clouds.
Q False 7) The process of liquid changing to a gas at the surface of the liguid is called :

2) Water leaves the plant life of biosphere and enters the atmosphere by way of transpiration. O Alcondansetion

) True QO B)meiting
O ) boiling
{0 D) evaparation

(O False

3) The wavy vertical arrows represent the movement of water into which of Earth's systems?

B) How does the energy from the Sun cause evaporation?
(O A) It breaks the bond between the water and the ground,
{O) B) it breaks the bond between the water molecules.
(O C) it attracts the water molecules.

) D)t causes transpiration from streams.

a) A is made up of water droplets or ice crystals that are so small they
remain suspended in the air.

10) Clouds formwhen __ rises, cools, and condenses inta tiny droplets that join
together,

O A) snowflakes

Q A) atmosphere (O B) water vapor

() B) biosphere O €} smog .-11:33?3
O C)geosphere O D)smoke g
O D) hydrosphere ‘::::

Bl Khmarsd Rl
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Jarge wanted to model two processes that cycle water in the atmesphere for a class
Anahyre the graph below, Then answed the guestions thet foliow, project. He began by filling a self-sealing plastic bag half-full of water. After sealing the bag,
he taped it 1o a sunny window. After a few hours, water beaded along the inside of the bag.
- Direct Measurements of Atmespheric Carbon Diauide
' - | ' ] ' 2. Which processes are represented by Jorge's model?

A transpiratian and respiration
B c<ondensaltion and crystallization

€ respiration and evaporation

D evaporation and condensation

3. Which statement best describes the

S ehaagl g ml b L e transier of energy In the phq],q.?
A  When water changes state from a
2. What ix the mpproximale rabe of change in liquid 1o a solid, thermail energy
almosphens carbon dessse from 2007 to 20477 is absorbad.
A 2.3 ppm per year B 'When water changes state from a
B 15ppm per pear solid to a liquid, thermal energy is
G 0.7 ppm pot yeat absorbed,
D 46 ppm per year € When water changes state from a
liquid to a solid, thermal energy
3. Which of the below conclusions can you dris fnoem he dala? s released.

A Carbon dioride B an important gregnhbouss gas that leods 1o giobal D When water changes state from a

warming, solid i a liquid, thermal energy is released
B When the amaunt @l gresnhouse gases ncreases, Earth's surface

e N 1) What is true of the water cycle?
¢ ﬁﬁ‘!ﬁﬁ’gﬁ of corbon diawdda show & yearly incroass O A) It begins when the Sun evaporates water from oceans, rivers, and lakes.
D Human med natural achivilies hove cacsed e rise in sirmosghesic G B) It begins when groundwater flows into oceans.

carbon chaakie,

l:} C€) 1 ends when water falls from clouds to Earth's surface.
(O D) it has no beginning or and.
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Four friends are walking aleng the bank of & stream. They each have differing opinlons B) Which is NOT a type of precipitation?
ol winy the Siream moves along Barth's surface,
O A)rain

O B)snow
(O €)erosion
O D)sleet

6) A student is drawing a model that shows the role of surface runoff in the water cycle. This
picture shows the beginning of her model,

- S ' T

e —— EE————
- ——

il e~ —

i

2. Which persan do you agres with the mast? %, ﬂ

A Marco: Wind drags water particles along in the stream. How can the student complete her model to include surface runoff?
Selma: Grovily Couses water in the siream o move downhl,
() A) by drawing an arrow from the clouds back to the lake

B
= HBrock: The Sun warms the stream causang it o low
o by adding in an underground cave and drawing an arrow from the lake to the

Chen: The slream mowves because of its velociy G Bj
underground cave
3, Which pathway of pru-:ils-slai-?wwld explain how a water melacule from the stream O o by drawing one armow from the clouds to the mountains and another arrow from the
S-S U AR 0R B mountains toward the lake
0% RS s A R A Ry SN o ) S e O b by adding in soil and plants and drawing an arrow from the lake to the soil and

B evaporathon, crystallization, precipiathon, condensation another arrow from the soil to the plants
C evaporation, respiration, erystallization, transpiratian
(]

BAporation, condensaiaon, f-"fElFl"lf-T.l'l.lEll'l. precipatatan
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Uise the weathar map (o answer guastion 3.

3. An Arctic air mass is approaching Lake

Huron, identify how this mass will affect the
weather in the area.

A The area will experience high air
pressure and clear skies,

B The anea will experiance high air
pressure and cloudy skies,

€ The area will experience low air pressure
and clear skies.

D The area will experience low air pressure and cloudy skies.

Howe will the weather change in an arga if a cold alr mass meets a warm air mass?
A The humidity will rise.

B Temperatures will suddenly drop.

C  Air pressure will increase.

D Winds will shift to the south,

The weather forecast predicts a 10 percent chance of rain when you leave for school
in thie morming. However, at the and of your school day it's raining. What reasoning
can youl provide for why this emor ocourred?

A A high prassure system moved into the area quickly

B A warm alr mass and a cold alr mass moved apart,

C Weather forecasts can only be predicted hourly,

D Weather forecasts can only be predicted probabilistically,

1) Water that falls from the stmosphere is called

) precipitation
() emperature
l'::l wind

O air pressure

2) Precipitation, wind, and air pressure are all ways to describe the

3) Which measures precipitation? 4) Which teol is used o measure lemperature?

SEL ALEE 7T

i N T T
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&) What temperature {in degrees Fahrenhen) does the thermometer show?

O 20°F
O 40°F
O s0°F
O 80°F

8) Which would be used o measure air pressure?

() weather vane
(O thermometer
Q© anemometer

{:'.i barometer
9) Which is a type of precipitation?

O wind

) hot temperatures

O rain
O wmadoes

Repd B passagE Dabony, Then angwer (he quection that faloass

Estuaries fonm whire tivers conlmining freshnter flow o the
h'.-';lr!'ll' walers of an oean. The mislueg O Trash aimd sall walar SLays
balanced as R}Fﬂ; as Doth the river and ocean fides continue o mix
al the river's mouth. Estuaries ane ||-|$-|.||-'!l||:f' calm andd often coavtain
many food sources. Because of hes, many species of fish and e
organ=ms breed and rase their otispring in estuanes, These
organiEms are adagted to life in brackish estuary waters

P LIFE SCIENCE J
upssbieam from an estuary that is known Tor s abundanece af 1ish and
twrtles. A dam will be built across the nver and alange lake will form
behind . What effect will the dam have on the onganisms ving n the
astuany't

a Crrganisms adapted to living only n brackish waler sl survie,

B l.‘.irga risme adapbed to living in Drackish walker will move 1o inee n
e QRen HEEan

C  Some of the organisms will die ecauss the water will be less salty.

B  Someof the grganisms will die because the waler will be more salty,

Stwdy the nitrogen cycle shown in the figure below. MNitrogen is an elament
that cycles naturally through ecosystems. Living things use nitrogen 1o make
proteins. YWhen thess iving things e and decompass or produce waste,
they release nitrogen into the soil or the aimcsphere, Scientists estimate
that human activities have doubled the amount of mitrogen eycling through
ECosYSiEms.

Haliogsn gad ke up 77 Pl
h— o Eartiv's atgspliere. Soee
SR mitrogen s 5 changsd into skl
3 figrrms By 1gh1rl.r'q
Pr.:lrrll: ke nitregen s =
CoHmgeainids o ]
anke profeim

Fanitgins paed in agnoullung
Irsprea e The ampont ol
nAmgen in The prvironmest
Graping Inpsmck also mea
nimgen ho the eevveonmant
thrzugh thisr wasts

il - N

Animals gan plast. Apmal
weaEler ref g o h'ﬂ'l.F"

Dactara om tha

R T Animiiés Mﬂﬂlnﬁ!:-! l.l.'.l'l'll.H.II'l-"':.?.l e 4o
phars change R and decompose, nepasing —
) Pligget {0 ity *
ral=ng i imin
b Patel il e Sl s e r

Pl foams
atmgspheee

Exces AitROGEN CaN S00F im0 grousdwaer B0 i
and pollule esinking waler [T can Bs fun =
off inlo Sliedims, e Sd lakis, #lfecling
AUt prranin

2. How does the use of fertilizers affect the environmant?

A Fenilizers decrease the amount of nitrogen in the environment, A
decrease in nitrogen can cause an increase in Nghtning and storms,

B Fertilizers increase the amount of nitragen in the environmeant
Excess nitrogen can pollute groundwater and surface water.

C  Fertilizers decrease the amount of nitrogen in the envircnment,
This affects the rate at which plants and animals decompase,

D Ferilizers increase the amaunt of nitrogen in the emvironment
An incraasa in nitrogen distupts plan processas,
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The tnlble isis a family's avevage waler usage per day for several activities

Ciaily fctivity ‘Waber Used
1 Taking @ whar] shiwwes . a5 L
. Taking & bath 150 L
.ﬁ'.-l'"li"l.l 1hste o gty . 8L

‘Wats rinig lwn and plants . 30 L

3, LEMSFConnection | The family wishes to reduce thalr weekly wate

usEge a5 much e possinle, Here ane theee p
W et il Sawsis Hwe o] walesT

A Proposal t Fee limes a week substiue

TIMes 4 wWenk,

S Proposal I \Walter the plants Mred bmes

ropesals hor now 10 do this

a short showear for Bath,

a week nsbsad of fve times

0 ol
Pollution - acid rain - recycle - algal bloom - reuse

i._._ s -
|1 uses obd products bn new ways.
|2 A rapid growth of algae caused by too much fertilizer
|3 using water far somathing else or more than ance.
|4 | Sulfur diowide and nitrogen oxide mix with water in the air.
{5 | | harmful substance that affects earth’s resources of water .

02 : Miatha notices that people throw trash on the ground around the
pond by her house. The ducks and fish that live in the pond can be harmed
by this trash. Miatha wants to come up with a plan to clean up the pond

and keep it clean.

Which of these should be part of Miatha plan? put true or false

o )} Use nets to get the existing trash out of the water.
2.1 ) Put trash cans around the pond for people to use.
3. 1 ) Put up signs that ask peopla not to litter.

4, | ) Move the ducks and fish to a new pond.

5. | ) Ask more people to come fish in the pond.

1-what number is considered neutral
and safe to drink on the pH scale?
A4
B 7
c,oA2
0. 14

2-Which is a way 1o conserve watery

collect rain water

Plant only one type of plant like grass
Discard all water collected in your gutters
All of the above

onEp

7- Which of the following is a way of
conserving water?

A, Leave the tap running while
brushing teeth

B. Use 3 hose to wash the car

C. Leave the shower running while
soaping day long

D. Use the washing machine and
wiast full loads of clothes

8- What will happen if lake water
becomes polluted by humans?

A) The pollution will not hurt the plants
or animals in the water.

B) It will change the soil around the
lake into pebbles.

C) Animals in the lake will die.

D) There will be more fish in the lake.

3-What are causes of water pollution?

4-post of the gases that cause acid rain come
from g

A water and air

B. fertilizers and oil spills &, Water

C. pollution and sand B. natural sources

0. food and plamt iC. fossil fuels

D. dirt

S5-WWihich of the following is not a B means using less water
natural cause of water pollution ?
pick Three &, recycle

Volcanoes
Sewage
il spills
Oy gen
Factories

mon@e

B. B. reuss

C. reduce
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@ Three-Dimensional Thinking

2, Thee diagram modeks Comection cells

and wind pattemns ower the ghobss, W

Which best summarnzes what you
can imfar aboul their Cousas?

G6 ADV,ATS 13

[ ]

e

A Cause of Convection Cell Cause of Wind Pattems
Gt the pobes, oo caps rpfect heat Dack b Esrin's rotalion geoduoes, e Codolis effec], which
soace. The ar sboys cold and sinks down uider | makes e Bir moee. B he same Dma. aif inthe
warmer air, At the equatar, land and waies LpDaT alMOSphere Maves [Iom Iowssprassuma by
absart heat, whleh makes the Air i high-pressurs ancas.

g The Sun heats Earth's surface most al ihe poles. | Air moves along Eariih's surlace in &l directions dam
Hang, W & Sinks deowm under ook air it Figh-gressure aneas, Ealis rolalion produces the
BOCM Laliluoe and S S Ialitiela, e e wames Coriclis offect which bands the golh of b moving
andg fises iIMo the uper simospEnang. fir Eeaird 1R sauth.

c The Sun heats Earth's surfnce most at mid-

Alr moves along Eorth's surface from |ow-pressure
latiudes. Here, warm Gir rises and cooler ur arans to Nigh-pressure ananas, Earth's moton argund
movres in o reglace it Al 307N latitude and 20°5
intifude, 8 i the Upper AtMoLphars cools and the Sur produces 1he Codolis offect, whsch makes
Eika e path of e rmadea ng air curve,

o The Sun heats Earth'e sprfpos -.ll'IE"-'El"ﬂ'r g ahp Al Mot -EI|I}"||; Enrth's sq o irom |'||g'l"-ﬂ'|'E"55-ll'E'
EUAE, WaIM &F MSes BNd COMMEr BrmOVes in - | arass to lew-pressure apas, Earin’s rofaton
1o repinse i a1 I Doles, Coll air Sk Sy produces tho Conslis offect, which makeos o path

i WP vl TTeEr B

of tha moving s cunm.

2) The Coriolis Effect helps distribute heat around the surface of Earth.

O True

() False

3) Which sentence about an ocean current is correct?

(O A) Upwelling is caused by winds that blow on the ocean's surface.
(O B) Upwelling moves water horizontally.

O ) surface currents are caused by differences in water density.

(O D) Surface currents move vertically through the water,

4) When cool, dense air from over the water flows inland, it's calleda ____

O A)land breeze

(O B) polar easterly
O C) jet stream
O D)seabreeze

8) The is the wind system responsible for the
movement of weather from west (o east across most of the continental Linited States.

B6) Steady winds between the equator and 30° |atitude north or south are known as the :

I.',:} A) prevailing westerlies
O B)jet stream

O C) polar easterlies

() D) trade winds
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T) An increase in ocean salinity can change and create a curent,

) A)the temperature near the poles
O B)the density of water

O Clthe Coriolis Effect

(O D)the wind speed across the surface

B) Which of the lollowing occurs when wind blows across the ocean's surface, pushing water
away from an area?

O A) upwelling

(O B)surface current
) C)density current
) D) salinity current

8 The figure shows the Great Ocean Conveyor Belt. Which best describes what this model
represents?

10) The map shows the gicbal circulation pattem of coean cuments.

+
i
L

e
o o
;I:,EF_.-:I LK i
e
: |l|':'-"€':_""' L 4
Rl LN T
- - ;
1

= ‘Warm surkace fiow |
iy Codd surkacs e

Eliot wants to set up a model that best represents how this type of patiem is created in

the ccean. Which model should he usat

Hiagby silinslp vaaii
cocdy vl 1mb

Dherpn v ot Fesum i 10 H o By
in the slan and Paoss Ooeans

thwe Mo b Al i

e e o e of aewelling

-—

= W shallow curmenr
== {leld and deep, high wiinity cursem

O how the density of water differs between the Morth Atlantic and other pars of
A) the ocean

{:} B) how ocean currents change the salinity of water

(O C)how ocean currents move heat energy around Earth

) D) how the salinity of water affects its density

O A Add red food coloring 1o one end of & tank of water and blue food coloring to
the athver, Then allow & fan 10 blow across the surface,

Ratlonale; The global movement of ocean water shown in the diagram does not
result from kocal winds. It results from the unegual heating of Earth.

B) Add several drops of red food coloring and several drops of biue food coloring
to water in a jar. Then place the lid on and shake the jas.

Rationale: The water will not move =mply because of the addition of food coloring.
'r','.,u?,f""”“"' the comvective mation of eoean water is not initiabed by a shaking
4,
Slowly pour hat water that has red food colaring into a tank of water that s at
€} room temperature. Then guickly pour cold water that has blue food coloring into
the tank.

Rationale: The different temperatures of water will create different density layers in
the water, howewver, a heot source is needed to initiale and continue the
conmvective mation, In addition, pouring the water at different speeds will nof
create the convective motion and maintain it
Pour hot water that has red food coforing and codd water that has blue food
Dj colading into & tank of water that i5 8 roorm temparatere. Then have a heat amp
shiirve on the waler,

Ratlonale: The patiemn of ocean waler movement exists because cold Arctic waters
sink and warm waters from the equator move In to take thelr place. This same
movement would be abserved by this moded,
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Qe of the mesjor curvents in Pacific Coean is the Colifpmia Corrent. The California
Lument and its diraction of flow are shown on this map.

L. Which weather and climate condtions are mest Fhely 1o ocour inthe land areas near
i CalMasmin Curient a8 compansd 1o B land aneas near e Gull Sinaam?

A

B8
c
(& ]

el with mare reguent 1aing
cooler and etateely diy
wanmar with more reguant rains
wanmer and nalstively dry

3. Which statemsnt Accuraiedy deccribes why the abose phenomenon ooours?

A
B

]

1) The weather of a region describes the region’s average temperature and precipiiation over a

The Califorrda Currant releases more thermal ansegy and medsture 1o the air,

The Calfarnin Cument releases mare thermal arsrgy and less mostune o the
i

The Califarnda Coerant releases less tharmal enangy and moishre fa ihe air

The Calfarnda Cumar rélaazas lass BRarmal Snangy And mans nssieng i
i air,

long pericd of fime,

O True

() False

LE. 2025-2026/ 15 IMr. Ahmed Elhddad 0544557773
2) Which of these is NOT an influence on climate? &) Which of the following does NOT affect the climate of an area?
O A} large bodies of water O A)latitude
O B} large cities O B)aitituge
O ©)longitude

O C) ocean cumrents

O D)weather

O Dibeing in a city rather than in a rural area

3) Lok at the figure. Considering the infomaticn given regarding Leadville and Burlingion, why
i% it calder in Leachlle?

) A Leadville is farther west.

{3 B} Burlington has a lower latitude.

() € Leadville has a higher @levation,

3 DY Burlington nas a greater difference between its average high and low.

7) A climate classification system divides regions according to

O A) temperature
) B) the amount of precipitation

O C)vegetation
O D) all of the above
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2) When Earth receives energy from the Sun, __.

) A)some energy is reflected back into space

) B)some is absorbed by the atmasphere

O C)some is absorbed by land and water on Earth's surface
O D)all of the above

3} Julie and Dewaon are moceling how the Sun heats Earth, Julie kangs a sheet of graph paper

cn & wall. Devon holds a flashiight and shines it In a straight fins toward the graph papst
while Julie dims the lighis in the classrcom, The diagram shows. (heir moded of 1he Sun
heating Earth at the equatos

/
/

[ bWy

How can the studentz change their medel to regresent bow the Sun heats Earth in places

whane the climate is cald all year?

(O &) They can tilt the angle of the graph paper.
Rationale: Bacause Earth is tilted, sunlight reaches the equator directly but reaches
the poles at an angle.

() B) They can use graph paper with larger sguarnes.
Raticnade: The students should use the same graph paper so they can compare the
number of squares Iif by the flashiight

i} ©) They can use a flashlight with a namower beam of Hght.
Raticmae; The students should use the same flashlight because it is supposed to
rgpresant the Sun,

() D) They can mowe the flashiight farther ey from 1he grapn paper.

Rationabe; The distence between the graph paper and the fashlight represents the
distance bétwean Earth and tha Sun, This distance does nal change,

4) Which sentence correctly compares temperatures in rural and urban areas?

'®) }Hurﬂl areas are usually cooler because trees and water absorb more sunlight than

concrete surfaces.

O B) Rural areas are usually warmer because grasses and other plants absorb sunlight

to grow.

O ¢ Urban areas are usually cooler because buildings absorb sun light before it

reaches the ground.

O b} Urban areas are usually warmer because streets have surfaces that absorb

sunlight.

5) The Sun’s energy hits the surface of Earth most directly at the poles,

) True
|::| False

6) The specific heat of water 15 higher than the specific heat of sand, That Is why water heats

up more slowly than sand.

) True
() False
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8) Use the mop below o answer the fodowing guestions.

Jan. =1°C
July 27C

Which statement is supported by evidence from the map?

C} A) The further north a city is, the milder its climate.
(O B) The altitude of a city has an effect on its temperature.
) ) Larger cities have colder climates than smaller cities.

() D) Oceans have an effect on the climate in coastal cities,

Matia sat up an invesgation (o model haat sbeorption and ralease for ol and wate,
Sha Degan by Tllireg one comainer with waler and ong containar with Soil. Shi
mzasiired the nital temperature of the water and the soll, She then exposed both tha
veater and the soilf to & heal lamp for @ mawnes, Sfer the tame was up, she umed off 1he
light and measured the tempematune of both the waler and the sofl, Her results are
indicated in the table below

Surface Type Temperatws Before Temperplure Gftes
Soll a5 ITFC
Water 47T arc

2. Are Matia™s results walid?

A Mo Soll absoibs heal faster than water el thersiorg the tlemparabes of the soil
altar expagura W tha light Should o highar 19an the watar,

B Mo The fEmparatuie of the sod and walsr shauld be the same after exposure T
the light

C Yis Water plxsoibs neat fastar than sail and thaegfore har lemparahse ieaings
ang prourate aier Cxpasure b Ehg light

D ‘Yas Molecwes in water are more compact and therefore rétain heat better than
5ol

3. How s conduction related w cold s iemperaires at the poles, which are covered with
ice and scw?

B o and snow cannot conduect as much ihenmal energy @ the simosphers
becausa the paricles that maka up ice and snow a8 mare compacied and
therefore thay absorb and ratem litde tharmal energy,

B e and snow cannol conduct &s masch thenmal enerngy 1o the almosphens
because they reflect most solar radiation and therefore they absorb and retan
Iitthe thesamial energy.

C  The absorpbon rate of 100 ad Snow allows for a grasl amound of solar gremgy o
bz conduciad 16 e atmesphene,

D The relkecthvly of snow amnd e allsws (or a greater amount of solar energy to be
conducted 1o the atmosphere because more solar radiaiion s exposed o the par
Parickes,

1) A snow-covered mountain hasa albedo than a dark-colored com
field. Therefore, it will reflect solar energy than the field.




Use the imformation from the table to answer guestions 2-3.

2. What i the identity of the unknoswn substance?

A baking soda L=
B sugai ]

ascorbic ackd

coingtarch

3. What property helped you identify the unknowen substance?

A flarmemadbility c

B reaction 1o odine & ]

reaction to ackd

coalos

O True
() False

Coverage Of Science G6 ADV,ATS T3 2025-2026/15 TMr. Ahmed Elhddad 0544557773
| Can it be used 1) Forming a chemical bond ,
Progerty Deseription M:H ok to idantify
| mertter? ) A) absorbs energy from the surroundings
Codor
o | ) B)releases energy into the surroundings
ing pamnt:
M;& II::J C) creates energy that did not previously exist
A A I =
i Density '_ | 1 () D)uses up energy that then no longer exists
Boumiy ; 2) Endotharmic reactions
Reoction to ocid |
Fammabilty (O A)release more energy than they absorb
= |
A white, powdery substance is tested for flammability, s reaction to aced, and its G B) absorb more energy than th'E]"I release
reaclion 1o the substance iodine. Tha IL‘IIIG-'NiI'lg regualts wene codlecied: G E} rele&se EI'I'IIH ED‘Eﬂ-I‘l‘J EH’E’C“!I" thE‘ same amnum Df en E':gy'
LRI S stance: () ) Can either release more energy than they absarb or absorb more energy than
« witsen burned, it umed black they release, depending on the reaction
+ et o o Loy acid
e 3) A chemical bond energy when it breaks.
ke fo reaction to lodine
5) Energy is needed to break bonds in chemical reactions.
Matarial Flammability Reaction to lodine Reacticon to Acid
wE_n:l-:lng sodn .nqne- | na change ! busbies Torm G TI'I_IE
A burmes biack o change rea change
Ascorbic acid rane ra change i change n False
e brurrss Bdack pims g | fsthengs &) A chemical reaction in which more energy is absorbed than is released is endothermic,
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7} A change in is a sign of energy being used in a chemical reaction.

() A) temperature
(O B)color

(O ) odor

) D) texture

11) Jesse is studying a new device that consists of a sealed plastic bag that contains two
substances separated by a thin membrane. When the device is struck, the membrane
breaks and the two substances mix within the plastic bag. Jesse measures the
lemperature of the device before and after striking it. The results are shown in the lable.,

Temperature of Device

Teﬂ\t{%c'fh"!
Before siriking 25
Aher striking -5

Which problem could be solved by using this device?
(O A) the need for astronauts to cook food in outer space

Rationale: Aﬂhuu?'l a chemical reaction sometimes absorbs or releases energy, this
conclusion is not fully supported without additional observations.

(O B) the need to keep meat products cold during shipping
Rationale: Absorption of energy when the substances are mixed makes the device
feel cold.

(O €)the need to keep skiers warm when the weather is very cold
Rationale: Based on the data table. the device absorbs energy so it feels cold. In
order to warm skiers, the device would need to release energy.

II:,‘I D} the need for campers to generate electricity in the wildemess

Rationale: Although changing state sometimes absorbs or releases energy, this
canclusion is not fully supported without additional abservations.

A scientist s conducting an investigation in the lab, Her lab noles and observations are
shown below.

First, | added potassium lodide, a white solid, to 100 mL of
water. The potassium lodide dissolved, leaving a clear liguid
solution, Mext, in another beaker, | added lead nitrate, a white
solid, to 100 mL of water. The lead nitrate also dissolved,
leaving a clear liquid solution. Then, | poured the lead nitrate
solution into the Aask containing potassium iodide, 4 bright
vellow solid farmed in the flask.

2. What conclusion can you draw from the scientist's observations?

A

A
B
c
o

A nesy suibstance was formed, because the farmation of a pracipitate is
evidence that a chemical reaction took place,

A physical reaction took place, because the physical properties of the
zubstances changed

The lead nitrate froze when it was added to the potassium iodide, because
solids form as a result of freezing

The potassium iodkde crashed out of solution, because the solution became
supersaturated, and na reaction cccurred,

Which model shows that atoms are consarved in the reactiony?

CH, + 0, — CO, + HO
CH, + 0, — CO, + 2H,0
CH, + 20, — CO, + 2H.0
2CH, + 0, — 200, + H,O

.”With my sincere wishes for success and excellence.”.




