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What are traits? Page 10

The unique characteristics like hair color
or height are called traits

a trait appears. or is expressed, is the e | )

trait's phenotype . Trats such as eye color - =
have many different types, but same_ aeot N— ) i
traits have only two types. Oo\’

What do you think detemune\s‘LQqeefypes of traits you have?

[ think that my tra$§\ “P)herlted from my family. I look like my parents
because they share’some of my characteristics.

Heredity, the passing of traits from parents to offspring, is complex.

Alshawamkeh School-Science department



Reappearing Traits : Page 13

even though both parents had purple flowers. The results were
similar each time Mendel cross-pollinated two purple-flowering

hybrid plants. The trait that had e ke e e
s 4 3
Mendel counted and recorded the traits of offspri S | seeaconn o: _ 291
from many experiments in which he cross %a@{n% ed .
hybrid plants. Data from these eXpen(‘%@ﬁ’ts re shown  seedsmse Bond | @A Winked |, (259
below. \N(A ‘ :
(A' Pod Shap« Smoot 7' Bumby 294
P;\%X\ 16oth x yoth "& 887 - m

What patterns do you notice in Mendel’s data?

In each comparison, one trait is approximately three times
more often then others.

Alshawamkeh School-Science department




What controls traits? Page 15

Scientists discovered that inside each cell is a
structures called chromosomes.
Chromosomes contain genetic information
that controls traits. Each cell in offspring
contains chromosomes from both parexds.
: : \C
These chromosomes exist as pairs:ohe
c--~-10some from each parent’

[ e&& [
o on for one ,yqaif“\k

*A gene on each [s‘ﬁ\f'\omosome can be the same or different .

3e%

-The different forms of a gene are called alleles

The two alleles that control the phenotype of a trait are called the

—'_,_
trait’s genogépe
Alshawam School-Sciencédepartment



What controls traits? Page 15

Phenotype and Genotype

v"When the two alleles of a gene are the | ....oee Q @

same, the genotype is homozygous (observed

traits)

Round Wrinkled
If the two alleles of a gene are Canosyoe | omonyous oo | Horryou
different, the genotype is o oene
heterozygous SO
o0
G
e
e
NSO homozygous: heterozygous:
RR Rr
rr
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1) Which of the following is NOT an example of a trait?

O A) eye color
O B) ear shape
O C)species

O D) body height

9) A scientist crossed two fruit flies in a lab. She was studying the transmission of the alleles
that affect wing shape. The dominant allele, C, is the allele for curly wings, and the
recessive allele, ¢, is the allele for straight wings. She knew that one of the parent flies was
heterozygous and had curly wings (Cc). Half of the offspring from the cross had curly
wings, and the other half had straight wings. Identify the genotype and phenotype of the
second parent fly. State the evidence that supports your response.

Explanation

The second parent fly has the genotype (cc) and straight wings. The evidence that supports
this is that half of the offspring had straight wings. For that to happen, half of the offspring
had to receive a recessive allele from both parents. When one of the parents is
heterozygous, the other parent must be homozygous recessive for this to occur.

A\ e

RO

Correct Answer
C) species
4) The study of is called genetics.

QO A) heredity

QO B) dominance
QO C)peaplants
QO D) mutations

3) A child looks more like one parent than the other because a child only inherits
chromosomes from one parent.

QO True
QO False

Correct Answer

A) heredity

Correct Answer

False

2) Bird A has the genotype // for bill length, and Bird B is LL. The bills of their offspring would
be:

Bird A Bird B

QO A)long in 100% of the offspring.
O B)short in 100% of the offspring.
O ©)long in 50% of the offspring.
O D) short in 75% of the offspring.

Correct Answer

A) lona in 100% of the offsorina.

Alshawamkeh School-Science department




UNIT 2: LESSON R ——

2. Atree pro

tree of the same speces reaches the flowers. Each seed contains

juces seeds pods -DOMe §

genetic information so the seed can grow into an adult tree. Which do

you predict would be the effect of this process?

A The tree produces a large number of genetically diverse offspring

B8 The tree produces a large number of genetically identical offspring
C  The tree produces a small number of offspring that are identical t
the female parent
D The tree produces a r offspring th
REPRODUCI ION S

 Page 39

tubelike bod 3¢ stinging

tentacies thot b ture food, Depending on the conditions, hydras

can reproduce or asexually

ed on your observations, which statement best explains what Is

ppaning 1o 1 & in the figure at

The hydra Is reproducing asexually & g a new hydra
The hydra is reproducing asexually by spiitting in two

grafting 10 another hydra

A
B
C The hydra is reproducing sexually t
D

cing sexually by releasing sex cells into

The hydra is repr

the wate
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@ Three-Dimensional Thinking

2. Atree produces seeds in pods when wind-borne pollen from another
tree of the same species reaches the flowers. Each seed contains
genetic information so the seed can grow into an adult tree. Which do
you predict would be the effect of this process?

‘ The tree produces a large number of genetically diverse offspring.
B The tree produces a large number of genetically identical offspring.

C The tree produces a small number of offspring that are identical to
the female parent.

D The tree produces a small number of offspring that are identical to
the male parent.

Alshawamkeh School-Science department



Hydras are organisms that live in freshwater environments. They have a
tubelike body and a mouth at one end. Around the mouth are stinging
tentacles that help to capture food. Depending on the conditions, hydras
can reproduce sexually or asexually.

3. Based on your observations, which statement best explains what is
happening to the hydra in the figure above?

‘ The hydra is reproducing asexually by budding a new hydra.
B The hydra is reproducing asexually by splitting in two.
C

The hydra is reproducing sexually by grafting to another hydra.

D The hydra is reproducing sexually by releasing sex cells into

the water.
Alshawamkeh School-Science department



UNIT 2 :LESSON 3
REPRODUCTION OF ANIMALS

Page 50 — Page 53 — Page 63

’ Three-Dimensional Thinking

In ordor 10 attract a mate, maie peacecks fan cut thelr colorful fgathars and
dence. Femles tend 1o choose males thet have larger displeys of feathers
and feathers with more eyespats. The peanen then buids her nest by
scraping & hok In the ground In a hidden ares. Onco the chicks hatch, the
peahen stays close 1o them, teaching them what foods 1o eat snd defending
ham from pracators.

2. Wihich of the fallowing 1 a courtship behavior that Increases the
probabity of successful reoroduction for the peecock?

A faaning feathers

Observe the hamsters’ anvironment beiow,

8
€ tho amaunt of time spent on the exercise whao
o

interactions with other hamsters

CAREER;S ini
SCIENCE

The Spider | ;'/

Mating Dance ,

INNATE

B8 nest bullding
c yulocmg:mpvenumn BEHAVIOR BEHAVIOR
D oiofthe showe isak ‘ th isa volops

Spiders instinctively Birds learn how to fly
X know how to build through trial and error
i webs in order to and reinforcement
i catch food. from their
i parents,
3 TURTLES
i ADPOLES 0 AL Female sea
$ When tadpoles turtles return
hatch, they already to the beach where
2. Which of the allowing i NOT an arviecnmenta ockor et Wealkd aflect e know how to swim. they were born to
the hamssers” growth? | They can avoid lay their eggs. These
A the amountoffood the hamster i given (IR clanger as soon as turtles imprinted —7
gana forfur color \ they are born. on the beach. "

*
*
LEARNED

BIRDS

e
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The Spider

Norman Platnick is sites by all spider, These are just two of
the over 1,800 species he's discovered worldwide. S
(’&@eo
S : : ) Yo
How does Platnick identify new species? the pedipalissyEvery

spider has two pedipalps, but they vary in shapé'and

size Pedipalps look like legs but functiqo\are antennae and
mouthparts. Male spiders use th%'f_:&élpalps to aid in

: e
reproduction. \{\(&\Naﬁ\\k
Getting Ready Wheh'a male spider is ready to mate, he places

a drop of sperm onto a sheet of silk he constructs. Then he

dips his pedipalps into the drop to draw up the sperm.

Alshawamkeh School-Science department



Page 50

The Spider

» Finding a Mate : by touch or by sensing certain
chemicals she releases.

X
» Courting and Mating : with a special dance or (030
AL
present a female with a gift, such as a fly Wrappec(la Ae?
in silk. %é\eﬂc

* During mating, the male uses his @é@%}ps to

transfer sperm to the fem%! %\@\Q

* the male after ma@@ﬁ\g\gme are eaten by the

female, while others move on find new mates.

Alshawamkeh School-Science department



Page 50

Word Bank

chemicals species offspring genes variation

1. How does a male spider find a mate? Sample response: Male
spiders find mates by sensing certain chemicals released by the
females. They also find mates by touch.

2. There are more than 40,000 known species of spiders. How does
sexual reproduction lead to genetic variation? Sample response:
Spiders reproduce sexually, so each offspring has a new and unique
combination of genes. With each generation, there is more genetic
variation in the population, which leads to species diversity.

Alshawamkeh School-Science department



1.What is an innate behavior?
a behavior that is inherited rather than learned
2, What is a learned behavior?
a behavior that develops through experience or practice
3. What is a benefit of innate behavior?
young animals know how to do innate behavi%ré'\&\goon
as they are born, so they can protect thng@\help them
survive even if the animals are ver\é\é@uﬁag or no other
animals are around to teach tt&e@f
4. What is a benefit ed behavior?
learned behavior aIIo‘RTS for animals to adapt to
unique environments or situations

e eV

o INNATE

BEHAVIORS

INNATE
BEHAVIOR
is a behavior thot is inherited

M N
[y
1
e ‘
~

Spiders instinctively
know how to build
webs in order to

A catch food.

) TADPOLES & )

When tadpoles

f hatch, they already
A  know how to swim.
They can avoid
danger as soon as
they are born.
=

_ \J

LEARNED
BEHAVIOR
Is a behavior that develops

Birds learn how to fly
through trial and error
and reinforcement

from their
parents, “
TURTLES

Female sea :
turties return

@

to the beach where
they were born to
lay their eggs. These
turties imprinted

on the beach. fy.odl

Alshawamkeh School-Science department
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In order to attract a mate, male peacocks fan out their colorful feathers and
dance. Females tend to choose males that have larger displays of feathers
and feathers with more eyespots. The peahen then builds her nest by
scraping a hole in the ground in a hidden area. Once the chicks hatch, the
peahen stays close to them, teaching them what foods to eat and defending
them from predators.

2. Which of the following is a courtship behavior that increases the
probability of successful reproduction for the peacock?

‘ fanning feathers

B nest building
C protecting from predators
D all of the above

\C
%}N (b’ 3. Which of the following is NOT an environmental factor that would affect
\\ the hamsters’ growth?

A the amount of food the hamster is given

‘ gene for fur color

the amount of time spent on the exercise wheel
D interactions with other hamsters

Alshawamkeh School-Science department



1) Of the following, which is NOT a courtship behavior? " " < o
7) The mating season for white-tailed deer is just two to three months long. Male deer grow

O A)birds singing antlers before each breeding season. They use their antlers to fight each other to establish
O B fireflies lighting up dominance in bachelor herds and earn the right to mate with certain females.
Scientists claim that this aggressive behavior increases the chances of successful

C)f ki : ; ¢
O Elftegscreating reproduction for the entire deer population.

O D) dogs digging Which statement best supports this claim?
Correct Answer (O A) Healthier male deer are able to grow larger antlers.
D) dogs digging (O B)Healthier males are better able to protect their young.

O ©) This behavior extends the length of the mating season.

6) Tadpoles survive hatching in water because they are born knowing how to swim. This is an
example of __. O D) This behavior gives healthier males a better chance to mate.

O A) learned behavior

O B)innate behavior
O ¢) social behavior COI’I’eCt Answer
O D) none of the above
D) This behavior gives healthier males a better chance to mate.

Correct Answer

B) innate behavior ;i sisn g
Baby whales are born in water tail first. Immediately afterwards, the mother whale pushes

the baby to the surface for its first breath. What kind of behavior is this?

3) Innate behavior increases the survival of young animals because it allows an animal to

respond to a stimulus without choosing the proper response.

O True innate behavior
QO False

Correct Answer

TrueAlshawamkeh School-Science department




UNIT 2 :LESSON 3

REPRODUCTION OF PLANT

Page 72— Page 75

Types of Plant Reproduction Some plants
reproduce sexually, some plants reproduce
asexually. and some plants can reproduce In both
ways. Asexual (eproduction occus when 3
portion of a plant Cevelops Nto 4 separite new
plant. Sextal reproduction occurs when a piant's
male reproductive cell (SperT) CoOmBNes with a
plant's female reproductive cell l5ggh The way a
piant reproduces depends an the structures it has.

Seediess Plants Not oll plants grow from seeds
Tha first land plants to inhabit Earth most ikely

were seadless plants—plants tat grow from Thans e ared chichs Gt
$pores, Not from seeds. Mosses and femns are examples of \_reproduce without seeds, or
seedless plants found on Earth tadey “asexually. New “cl " can

grow from the stolons or the
Seed Plants There are two groups of seed plants— flowerless main “hen” planc.

soed plants and flowering seed plants. Both predkce seads that
result from sesual reproduction. The plants produce polien
grains, which contain sperm. They also produce female
structures, which contain ane or more eggs. Pollination accurs
when polian graens tand on a female plant structire of the same
spacies If the polien jons with an egg, fertilization occurs and 3
seed develops. In nonfiowedng plants, the pollen is produced by
the male cone, and the eggs are containgd within the fema'e
cane. In flowaring plants, the femaie reproductive organ is the
pistll, and the male reproductive organ s the stamen,

| Stanen

COLLEC IDENCE

How do plants, such 35 the purple tansy. reproduce? Recon your evidence
(A) in the chart at the beginning of the lesson,

T2 EXMORSEXPLAIN Modue: Reproduction of Qrganksms

There are several factors that influence
how seeds travel from place to place

How they get there:

(" These seeds are ligh parachutes
J small and/or have

special structures to

help them “fly” such as:

WIND

fiberous husks floats in water

f These seeds have
special structures that
- WATER L elp them stay afloat,

such as:

These seeds are eaten _ hitchhikers juicy fruits

h‘ J and deposited, or have
ANIMALS hooks that attach to fur Q q \.

or feathers, such as:

propellers

P 4

waterproof
outer layer

Alshawamkeh School-Science department



Types of Plant Reproduction

Some plants reproduce sexually, some plants reproduce
asexually, and some plants can reproduce in both ways.

Asexual reproduction occurs when a portion of a plant
develops into a separate new plant. e@”&{
Sexual reproduction occurs when a plant’s maleoc;@
reproductive cell (sperm) combines with a\@@ﬁ}% female
reproductive cell (egg). The way a %@q{@gproduces
depends on the structures it hq\x\
W
N\
P>\S
«Pollination occurs. when pollen grains land on a female plant structure of
the same species

If the pollen joins with an eqaq, fertilization occurs and a seed develops.

Alshawamkeh School-Science department



Seedless Plants Seed Plants Page 72

. grow from seeds. There are two groups of seed plants:
* Plants that are B <
called e
N

v Bothep@@&me seeds that result

* The likel to inhabit Earth \@@9 sexual reproduction.
most likely O\'%C
. Thev produce either b ) \05(;\00 v/ The plants produce pollen grains,
yP Y q(ggxie which contain sperm.
oo
P>\S v/ They also produce female
. JRarahi bamy structures, which contain one or

seedless plants found on Earth more €ggs.

Alshawamkeh School-Science department



Seed Plants Page 72

0 Flowering plants:

v/ The female reproductive
organ is the pistil, and

v/ The male reproductive organ
is the stamen.

0 Nonflowering plants:

i~ Stamen

Pistil —

Male cone

v/ The pollen is produced by the \(\5&’

male cone, and I What type of plant is shown? a flowering plant

v The eqgs are contags\e;j\@wtr
the female cone.

Female cone

How does it reproduce? sexual reproduction

Which structure contains eggs? the pistil

Which structure contains sperm? the stamen

Alshawamkeh School-Science department



Page 75

There are several factors that influence
Seeds on the MO U e how seeds travel from place to place.
How they get there:

These seeds are light, parachutes propellers

WIND _J small and/or have & l

1 special structures to

. help them “fly,” such as: 2
. J/ ThHote Coads have fiberous husks floats in water \év:tt:rr&r;)::
WATER / special structures that * -
- | help them stay afloat, ’)é
such as:
hitchhikers juicy fruits carry outs

f’ These seeds are eaten

h‘ A and deposited, or have
r J. ANIMALS L hooks that attach to fur Q ’ \. .

_or feathers, such as:

Alshawamkeh School-Science department



Page 75

1. What characteristics help a seed get dispersed by wind?

Small size, light weight, structure that catch the wind 0&
a{,&\e
Qe
2. What characteristics help a seed get disegfs%d by water?
\ S
Structure that help them ﬂoat\ggd;‘ﬁf?) ect them from water

\@
3. What characttiri(s\ticé%(e\lp a seed get dispersed by animals?
P‘S

Hooks that attach to fur or feather, ease of being carried, juicy fruits

Alshawamkeh School-Science department



1) Seedless plants grow from

Correct Answer

spores

5) are plant structures that are colorful and may have specific odors to
attract pollinators.

Correct Answer

Flowers

3) Which part of a flower is the male reproductive organ?

O A)ovary
O B) pistil
O c¢)stamen
O D) sepal

Correct Answer

C) stamen

AN\

8) Which would provide the most reliable data about the genetic factors that affect plant
growth?

O A)two plants of different species grown in the same conditions
(O B) three plants of different species, each given a different amount of light
O C)one plant grown in ideal environmental conditions

O D) two plants of the same species grown in the same environmental conditions

Correct Answer

A) two plants of different species grown in the same conditions

4) Which is the most likely description of a seed that is dispersed by wind?

O A)ltcan float.

O B) It has a thick, hard shell.
O ©) It has a waterproof coating.
O D) Itis small and light.

Correct Answer

D) It is small and light.

9) Name three ways seeds can be dispersed.

wind, water, animals

Alshawamkeh School-Science department




Fill in the Blank

Complete the text. Use the words below.

fertilization grains spores transport

Since plants are anchored into the ground and cannot usually move, they must come

fertilization

up with ways to increase the probability of (1) . Many plants

transport

reproduce through seeds. One way plants (2) their seeds is

through wind. Another method of plant reproduction is through pollination, where

(3) grains of pollen are carried from one plant to another. Some plants
spores

are seedless, so they use (4) for reproducing.

Alshawamkeh School-Science department



True or False
Indicate if the following statements are true or false. If they are false, explain why.
Example: Flowering plants usually use spores 1o reproduce.

False. They usually use seeds.

1. Fish often inhabit deserts,
False. Fish live in water, which is not usually found in deserts.

2.1 can use my nose to detect if someone is brewing coffee.
True

3. Two stamens must come together in plants in order to carry out fertilization.
False. Pollen must join with an egg in order to carry out fertilization.

4. Another word for transport is carry.
True

Alshawamkeh School-Science department



UNIT 4 -
LESSON 1 -
IMPACT ON

| ANID

Page 10 -Page 14 — Page 21 -

Page 25

Alshawamkeh School-Science department

ack hato,

Landfills and Hazardous Waste Land is also used when consumed
products are thrown away. About 60 percent of our garbage goes into
landfills. Some of these wastes are dangerous. Examine the table below to
learn more about the impacts of landfills and hazardous waste.

Landfills ‘ Hazardous Waste

About 34 percent of our trash is recycled and Some trash cannot be placed in landfills because
composted. About 1 percent is burned, and the | it contains harmful substances that can affect soil,
remaining 55 percent is placed in landfills. air, and water quality. This trash is called

Landfills are areas where trash is buried. Since | hazardous waste. The substances in hazardous

many materials do not decompose in landfills, or | waste also can affect the health of humans and
they decompose slowly, landfills fill with other living things. Both industries and
garbage, and new ones must be built. Locating households generate hazardous waste. For

an acceptable area to build a landfill can be example, hazardous waste from the medical
difficult. Type of soil, the depth to groundwater, | industry includes used needies and bandages.
and neighborhood concerns must be Household hazardous waste includes used motor

Oy #9 Ve w Latan wow ' -
.- vhenm -, - e rroan

Pt sete rgntes had o cmhad b peee

- o » L R o
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Humans are cutting down TOrests Tor resources.
More resources are needed as populations
increase. Cutting down forests results in the
destruction of habitats. If a species depends on a
certain environment to live successfully, and that
environment is destroyed, the species will not
flourish. This results in a decline of the species
and throws off the balance of the ecosystem.

Impact of Deforestation As you calculated in
the previous activity, a significant amount of
forests have been reduced globally. An
increased need for resources produced by
trees, or the land on which the trees grow, has
led to a decrease in the amount of forests.

What's the impact? Deforestation leads to loss
of animal habitats, which can lead to the
endangerment or extinction of a species. In
tropical rain forests—complex ecosystems that
can take hundreds of years to replace—
deforestation is a serious problem. Tropical
rain forests are home to an estimated

50 percent of all species on Earth.

In addition, deforestation affects the
atmosphere. Trees remove carbon dioxide
from the atmosphere during photosynthesis.
Rates of photosynthesis decrease when large
areas of trees are cut down, and more carbon
dioxide remains in the atmosphere.

People also clear land for development and
agriculture. Let’s investigate the impact of
aaricultire on land racanrcas

World Population: 1950-2050

10
Bilion ==
8 = v
77 {6Bilion |
2 (LLL, f ™
4 7 Billion
2
55 E) N
k] [5 8
5, ilion |
a
S
<
2 3 Bilion
1 i B
. |
1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

Year

€

Typically as the human population increases,
so does the consumption of natural
resources. A natural resource is
something from Earth that living things
use to meet their needs. Every human
being needs certain things, such as food,
clean water, and shelter, to survive. As
the human nonulation arows. neonle




How does a growing population impact Earth? Page 10

Scientists estimate that there were about 300 million humans on Earth a
thousand years ago.

Today there are more than 7 billion humans on Earth, as shown i,a{he graph

S
below. 3(‘(0

By 2050, there could be more 9 billion. AeV

As the human population increases, use o
natural resources often increases as yefl.
A natural resource /s somethi@?b% Earth
that living things use to m\ﬁéﬁ\heir heeds.
Natural resources ip@;ﬁlﬁ?e food, clean water,
and shelter.

Land is a resource.

10

Population (billions)
39 =~ N w » OO N 0 ©

o
o

1960 1970 1980 1990 2000 2010 2020 2030 2040 2050
Year
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Impact of Deforestation Page 14

v/ A significant amount of forests have been reduced globally.
v/ As human population increases, more resources from trees are
needed and more deforestation occurs.
¢/ In tropical rain forests, deforestation is a serious pr
Scientists estimate that 50 percent of all the g@g&%s on Earth
live in tropical rain forests. Deforestati%e\d%%troys habitats,
which can lead to species’ extin i@@\'
v/ Deforestation also can affggé(s%ﬁ qguality. Plant roots hold soil in
pnlace. Without these@a“b@?al anchors, soil erodes. .
v/ In addition, defo[:é%%tion affects air quality. Remember that
when trees undergo photosynthesis, they remove carbon e e
dioxide from the air. When there are fewer trees on Earth, more $ Bt

Alshawamkeh School-Science department
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The Last Frontier Forests Page 14

AN L 1S Y-\ Connection

Next, research how cutting old growth forests of North
America’s Pacific Northwest impacts the northern
spotted owl and ultimately the biodiversity and viabili
of this natural system. Record your findings beA@v&@Q

. )
Answer : Humans are cutting down forests f@%ﬁégources.
1.0 .
More resources are needed as popul@@ﬁ%@ increase. Cutting down
forests results in the destru%@&%%habitats. If a species depends on a
certain environment t@{y@‘%uccessfully, and that environment is
destroyed, the specig‘s will not flourish. This results in a decline of the

species and throws off the balance of the ecosystem.

e

Alshawamkeh School-Science department



Landfills and Hazardous Waste Page 21

v/ Land is also used when garbage is thrown away in landfills. Landfills
v/ The majority of our garbage goes into landfills.
v/ This includes some dangerous wastes.

About 34 percent of trash is recycled and
composted. Oc:e
About 11 percent is burned. \%C\

The remaining 55 percent ig | Q@\%ed in_landfills.

Landfills are areas Wh%ge\&?ash is buried.

Trash is coverechBg%oil to keep it from blowing away.

Special liners help prevent pollutants from leaking into soil and
groundwater supplies.

When landfills fill with trash, new ones must be built.

Locating an acceptable area to build a landfill can be difficult.

Alshawamkeh School-Science department
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Hazardous Waste

&/ Some trash cannot be placed in landfills
because it contains harmful substances that can
affect soil, air, and water quality. This trash is
called hazardous waste. ede?

v/ The substances in hazardous waste %@e‘éan affect the health of

humans and other living orqanrs@@

v/ Industries and househo ﬁ?‘& Yerate hazardous waste.

v/ Hazardous waste frgq@ medical industry includes used needles
and bandages. P»\S

v/ Household hazardous waste includes used motor oil and batteries.
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Pollution Page 21

v Runoff that contains chemicals from landfills, mines, and farms can pollute and
affect the quality of soil and water.

¢ Pollution is the contamination of the environment with substageces that are

harmful to life. “\v
T
ce
v/ Pollution can destroy many plants and ar%r@@?
o
SC
YO
W
N\
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4 Why is it important fo keep hazardous waste like this from seeping

info the groundwater?
Answer : Groundwater is used as a source for drinking water,
so preventing pollutants from entering groundwater hec&%s@tﬁ

protect people’s health. . OCQ
THREE-DIMENSIONAL THINKING 00

L L]
Explain what effect trash disposal can have on Earth’s systems.
NS
Answer : Pollution leakage into soil and water can affect Earth’s geosphere and

hydrosphere. This can be hazardous to Earth’'s biosphere and can be
devastating to many plant and animal species.
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Reduce, Reuse, Recycle

Individuals can have a big impact on land-use issues by
practicing the three Rs—reusing, reducing, and recycling.

Using an item for a new purpose is reusing. For example,
might have made a bird feeder from a used plastic ml&@jg'é ¢
o (CC
Reducing is using fewer resource You cano\u%@}%f the lights
when you leave a room to reduce y%@ﬂ%e of electricity.
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Making a new product from a used product is recycling.

Plastic containers can be recycled into new plastic products.
Recycled aluminum cans are used to make new aluminum ca&@

Using recycled paper to make new paper reduces deé?er@aﬁétlon.
It also reduces the amount of water used during&@a

production. ,g(i\e
00\
Another way people can lessen t{g\' Céﬁvironmental impact is

composting. (A(g\\{\e

Compost is a mixture*@faa%cavinq organic matter, such as leaves,
food scraps, and q%%s clippings.

It improves soil quality by adding nutrients to soil.

Composting and reusing, reducing, and recycling help reduce the

amount of trash that ends up in landfills.
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2) Which is NOT a negative consequence of clearing land during deforestation?

O A)increase in the number of endangered species
O B)increase in the amount of photosynthesis
O C)increase in the amount of carbon dioxide in the atmosphere

O D) increase in the chance of flooding in an area.

Correct Answer

B) increase in the amount of photosynthesis

4) A group of students designs a model landfill. The purpose of the design is to keep as much
liquid as possible in the landfill. Which best describes a step the students should do as
they plan their model?

O A) They should decide what kind of liquid to pour on the model.

O B) They should compare their model with another group's.

O C) They should decide how to collect the liquid that runs out of the model.
O D) They should see how many landfills there are in the United States.

3) Which describes an effect of recycling?

O A)Recycling increases land usage.
(O B)Recycling decreases land usage.
O C) Recycling increases pollution.

O D) Recycling stops land from being used.

Correct Answer

C) They should decide how to collect the liquid that runs out of the model.

Correct Answer

B) Recycling decreases land usage.

5) Composting means piling up grass and leaves so they can be allowed to gradually
decompose. Which describes an impact that composting has on land?

O A) a decrease in the amount of plastics recycled
O B) adecrease in the amount of land used for landfills
(O C) adecrease in the amount of groundwater in an area

O D) adecrease in the amount of land used for farming

Correct Answer

B) a decrease in the amount of land used for landfills

the nation's forests?

(O A) negative: the amount of carbon dioxide in the air will decrease
) B) negative: the amount of soil in the area will decrease
(O C©) positive: the amount of erosion will increase

O D) positive: biodiversity will increase

6) A new law requires that all newspapers in the nation to use recycled paper. This law will
mean that 500,000 trees each week will be saved. Which describe this law's impact on

1) Which describes a step people can take to help minimize the effects of using land for
agriculture?

O A) use more land for farms
O B)increase the number of different pesticides used
O C)remove crops quickly to increase erosion of soil

O D) plant crops that attract many different kinds of insects

Alshawamkeh School-Science department
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Correct Answer

D) plant crops that attract many different kinds of insects




2ol ol Ol Aol duuwdo
EMIRATES SCHOOLS ESTABLISHMENT

1) Deforestation can lead to .

O A)loss of animal habitats 10) When forests cisappear, , the number of different organisms in an
ecosystem will likely

(O B)soail ercsion

O C)increases in Farth's average surface temperature

O D)all of the above Correct Answer
biodiversity
Correct Answer decrease

D) all of the above

11) Which best describes something that would decrease the amount of carbon diaxide in the
atmosphere?

Q A)increasing the size of a landfill

O B) dacreasing the size of a wetland

Q C)increasing the size of a national forest
O D) decreasing the s:ze of an oil spill

Correct Answer

C) Increasing the size of a national forest

Prepared by: Ms Taybah Jaffar Al Ma’ali School, Al Ain
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Analyze and Conclude
[ 7. Construct a graph of your data. Label the axes and write a title for your & Moac 89 your Harkiogs corrdwe wit Sawe of pour casetees”
graph. In your Science Notebook, explain what the graph illustrates.
Answarcs wik vary. most students will NSCarg more papas than
[ ] Answers may vary. Graphs should display correct data with MYIRANG G50, Dut May vy N pELcs, glass, metad, and 100d wasto

appropriate labels. Students should explain that over time more

water would be wasted.

T T T L T e NP PR TU———r Py -
COEANROnN Of B3I s ferle ks, :

Studonts m 9o carrying their lunch %o ?

sch 3 NFENCS y o -

8. As an environmental consultant, you are asked to write a report detailing
your findings. What information and recommendations would your report
contain about water waste? NOLLHLOCK Dope

Answers may vary. Sample answer: | recommend all leaks be

Pa e 3 9 — Page 41 sealed in order to preserve water. Even though the leak seems
- - . -

e small, over time it will waste a lot of water.

@5 QOarning 1509, or LsiNg b

PEAE g 1 wu OF Saseten,

Water Use in the United States

e

Human Water Usage As the human population

increases, so does its impact on water usage. Industry
Public supply 4%

Livestock, mining,
aquaculture

RN TR W SOOR s b

B e of Sheowing It meemy Ueg ruoeis

Humans also use water in ways that other Tty <4% ) ‘ .

organisms do not. People wash cars, do 2% TGO ST YO FOR/
laundry, and use water for agriculture, oAt

recreation, and transportation. Household v oGl Senps
activities, however, make up only a small part of SNTRnInG, 18 .
human water use. As shown to the right, most ¥, Carspont % &
water in the United States is used by power Thermoelectric ' WL DA antes
plants. The water is used to generate electricity power. rgaTmeTe, S Arral wees=is of ke
and to cool equipment. The use of water as a A% MedrItg Tara trvlag tu on " eaed
resource impacts the environment in many Ntak,

different ways.

ED Want more information? FoLbABLES
Go online to read more about human Go to the Foldables® library to make a '::\;..:: <
Foldable® that will help you take notes s

while reading this lesson.

chng & an recriant ey el

impacts on water.

§O0 CAO EP00 0 T Croncs

EXPLORE/EXPLAIN Lesson 2 Impact on Water 39
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How do humans use water? Page 39

As the human population increases, so does the impact

on water. -
Humans use water in ways that other organisms do not. e st g
People wash cars, do laundry, and use water for ' i
agriculture, recreation, and transportation. ce eV

The graph below shows some ways that Pé ' se -

water. o© - "
Notice that most water in the Ugiiéﬂ“ tates is used by s

power plants. 3(0\5 *

The water is used t@g@?\qerate electricity and to cool

equipment. P

The use of water as a resource impacts the
environment in many different ways.
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Page 41

Case Study: The Aral Sea

Ultimately, the loss of the Aral Sea altered the
regional climate and led to many health and
economic problems. [The human modifications to
this natural system produced severe
environmental consequences.

P2
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Changing the Flow of Surface Water

Streams and rivers are often dammed to create reservoirs
that store water.

For example, the Hoover Dam in Nevada was built to
control water flow and flooding along the Colorado River.

A large reservoir, Lake Mead, was built behind the dan*&e@(‘)
Freshwater from Lake Mead is used for recreatio king
water, irrigation, and hydroelectric power, \- SO

\0%
Dams have many useful purp
But dams can also mpac;xﬂw?é environment and the biodiversity of the ecosystems
around the river. Ps\ >
Dams can increase soil erosion along the banks of streams.
They also interfere with the migration of fish such as salmon.
In addition, dams can slow the flow of a river.
The Colorado River is nearly dry before it reaches the ocean.
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5) Which correctly describes something that can have both a positive and negative impact on
the environment?

O A) building a dam 60&
O B) picking up litter (0
(C

O C) decreasing the use of chemical fertilizers

O D) using less water at home A 00

4) Which describes an effect of laws like the U.S. Clean Water Act and the Safe Drinking
Correct Answer Water Act?

A) building a dam (O A) They have helped people to eliminate water pollution.

O B) They are a step toward reducing water pollution.

(O C) They result in an increase in water pollution.

c (O D) They cause a decrease in the amount of water on Earth.

\
\&e\{\ Correct Answer
A(Q B) They are a step toward reducing water pollution.
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UNIT 4 LESSON 3 :

I M | ‘ \C I O N CFCs In the 1970s. scentists suggested that CFCs could

dies revealed o

desIroy crone in the upper atmasphere. S

thinning of the 020ne layor. particulary aver Antarctica
All of the CFCs in the atmasphere are o result of human activity
CFCs are redeased from products such as okd redrigerators and
& conditioners, and propellants in aecosol cans. Ozone in thwe

% from the Sun. CF

The final major type of air pollution is acid peecipRation, What are the effects

of acklic rain an the biosphare? Let's take a ook

Damaging Drizzle

upper atmosphere absorbs hamdul UV Compare areas at the Greal Smoky Mourtars Nationsl Park in Tennessee
react with suniight and cestroy azone molecules. As a resul, the
azone layer thins and mare UV rays reach Earth’s surface. This,

" bum, can harm the tissues of plants and animals.

Wihile CFCs indinectly harm organsms. ancther form of pellution
hars a direct effect on Earth's biosphere. Let's exploro

INVESTICGATION
As a Matter of Fact

How would you describe the state of the trees in the two photos?

Students should note that the trees appear dead or in poor health in

the photo on the right

Acid Precipitation The trees you cbserved above ware affected by acid
precpation. Ackd precipitation 1= rain or snow that has a lower pH than that

How would you describe the atmosphere in the above o

might cause the differences you observed? of nommal rainwater. The pH of nomal rainwater is sbout 5.6
The air appears clear in the photo on the left, and smoky in the 3 AGH precipitalion foms when gases Contaning ntrogen and
§ Sifr 03t With water, oxygen, and other chamicals in the

t. dust from ! processes.
photo on the right; dust and smoke from industrial processe atcopias: ARiough valcances s siersbi sdd milks

gases to the

tmasphere. buming fossi fuess &5 o major source

of sulfur emissions. Acid rain can pollute soil and harm trees

Particulate Matter The mix of both solld and liquic partickes in the
a5 called particulate matter. Solid particies Include smoke. dust
and dirt. These partickes enter the ar from natursl processes, such
uptions and forest fires. Human activities, such o

and other plants. When it falls into lakes and fivers, & can
harm fish and ather organisms. Many living things
- survive i the pH of water or 2ol becomes oo low.

nnat

Duming fossil fuals at power plants and in wahicles, ¥50 release . » - Now that you understand the causes and effects of aod
uiate matter. Inhaling particuates can cause asthma, 1 PrecpRation, see if your egion expersnces this type of ar
bronchits, and lead to heart attacks. It can akso interfere with the f pollution. In the folioming 1ab, you will st the rarwater

of celluler respiration and photosynthesis in plants around your home.

66  ExmoNEExrLAIN Module: Human |

2act 0 the Emvranmert 68 EXROREEXRAN Module: Humam INpact on the Emvvirenment
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Chlorofluorocarbons(CFCs)

Ozone in the upper atmosphere absorbs harmful
ultraviolet (UV) rays from the Sun.

Using products that contain chlorofluorocarbons
(CFCs), such as old air conditioners and Q@fﬁ
refrigerators,and propellants in aerosol car_wég%‘?‘faects

©
the ozone layer. o\’%

CFECs react with sunlight andg%s\ﬂ%y ozone
molecules. SO

As a result, the o%que@gyer becomes thinner. form of pollution has a direct effect on Earth’s
This allows more UV rays to reach Earth’s surface. yiopere Lets explore.

Studies have linked increased skin cancer rates to ai

increase in UV rays

While CFCs indirectly harm organisms, another
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As a Matter of Fact Page 66

Compare areas along the Yangtze River in
China.
The air appears clear in the photo

on the left, and smoky in the photo
on the right; dust and smoke from
iIndustrial processes.

Particulate Matter | \ SO
The mix of both solid and liquid pq t@ﬂé%gln the air is called particulate matter.

Solid particles include smoke%@&, and dirt.
These particles enter\z\hﬁx’aﬁf rom natural processes, such as volcanic eruptions and

forest fires. PXD
Human activities, such as burning fossil fuels at power plants and in vehicles, also

release particulate matter.
Inhaling particulate matter can cause asthma, bronchitis, and lead to heart attacks.
SO inmterfere witt 12 PIOCC oo U cHutar respiration and photosynthesi in
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Damaging Drizzle

Compare areas at
the Great Smoky
Mountains National
Park in Tennessee.

v
How would you dgg,g,niﬁ% the state of the trees in the two
\S
photos? P

The trees appear dead or in poor health in the photo on the right.
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Acid Precipitation Page 68

Acid precipitation /s rain or snow that has a lower pH than that of
normal rainwater. X
The pH of normal rainwater is about 5.6. (060

Acid precipitation forms when gases containing ntl:miclén and sulfur react with
water, oxygen, and other chemicals in the atm@%%\here
Although volcanoes and marshes adCL\SiSDQIr gases to the atmosphere, burning
fossil fuels is a major source of\sﬁt}?emssmns

R
Acid precipitation f%}@sm%o lakes and ponds or onto the ground.
It makes the water and the soil more acidic.
Many living organisms cannot survive if the pH of water or soil becomes too low.
Acid precipitation can kill trees and other plant life.
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Tuype Couses Effects
burning of fossil fuels makes air difficult to
to provide energy for breathe. damages the
Smog vehicles and power tissues of plants and
plants animals
products such as old destroy thhe ozone
air conditioners and molecules thhat absorb
CFCs refrigerators harmful UV rays
burmning of fossil fuels; asthma, bronchitis,
volcanic eruptions and heart attacks; interferes
‘::""c"“'"‘ forest fires writh the processes of
cellular respiration and
photosynthesis in plants
burning of fossil fuelis; poliutes soil: harms trees
sulfur from volcanoes and other plants; harms
Acid -
Prachite and marshes fish and other organisms

.
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1) Which of the following causes air pollution?

O A) volcanic eruptions
O B) burning of fossil fuels
O c)forest fires

O D)all of the above

Correct Answer

D) all of the above

4) Decreasing the use of fossil fuels like coal and oil will decrease all of the forms of air
pollution except:

QO A) particulate matter
O B) photochemical smog
O ©) acid precipitation

v

3) Which is NOT a result of acid precipitation?

O A) It can harm fish and other organisms.
O B) It can pollute soil killing trees and other plants.
O Q) It can increase the chance of asthma attacks.

O D) It can damage buildings and statues made of some types of rocks.

Correct Answer

C) It can increase the chance of asthma attacks.

_Aaey

8) Plants need light from the sun in order to go through photosynthesis. Which type of air
pollution would most likely decrease the amount of sunlight a plant can absorb?

O A) acid precipitation
O B)CFCs
O C©) particulate matter

O D)CFCs O D) carbon dioxide
Correct Answer Correct Answer
D) CFCs

C) particulate matter
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UNIT 4 LESSON 3
: IMPACT ON
CLIMATE

« Page 86

Alshawamkeh School-Science department

Scientific Consensus As you (us! imvestigated in For the
Record, 1emparatire records shaw that Earh is getting wirmer

Cimate scemists have beoon studying this change and the

possible couses of it Studies show that these changes are
due to an iIncrease in greenhouse gases in Earth's atmosphere

What are greenhouse gases
and how do they affect climate?

Gases In the atmosghere that absord Earth's outgoing ndrared
radiation are called greenhouse gases. Carbon dioxide (CO ) s an

mportant greenhouse gos Other greenhouse gases inchude methane

(CH ) and nitrous oxide (N, OL What is happening 1o greenhouse gas

CONCRANTALONS in the AMosphere?

INVESTIGATION

Greenhouse Gases

Stucly the graph of amospherc gresnbouse gas levels delermned from ke

COrg data (cots) and from dive EMOSONENC measuremants Jines)

Global Greenhouse Gas Concentrations

CO, (parts per mition)

CH, (parts por billon)
NJO [parts per billlon)

IR%0 wO0 w»ao 2000
[ . yru -

1. What has happened %0 the levels of CO_ CH_ and N O in the atmaspherne

over the last cemury?

Over the recent past, globally averaged greenhouse gas

concentrations in the atmosphere have increased

2. What is one guaest

1 1hit you have about the dita? Record your guestion in

your Science Nosebook

86 ExrLONE B AN Module Human Imgact on the Esvironment



Scientific Consensus *Page 86

v/ Temperature records show that Earth is
getting warmer.

v/ Climate scientists have been studyin%&h%
change and the possible cause%\c%@.

v/ Scientific studies show tk}\agﬂﬁ@se changes
are due to an incre%ség\éi% agreenhouse

:
gases in EartPI?"g\@??nosphere.

3%
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Greenhouse gases *Page 86

[l Gases in the atmosphere that absorb Earth’s outg@q’ng
infrared radiation are called greenhouse ga§¢§.‘
ce Qe
[ Carbon dioxide (CO,) is an impoge¥tt greenhouse gas.
[0 Other greenhouse gase%i@gaﬂﬂ)e methane (CH,) and

nitrous oxide (NQO)(.O\SQX\

o\
. \%‘@\“\N .
What is happbe ing to the concentration of greenhouse gas
in the atmosphere?
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Greenhouse Gases
Study the graph of atmospheric greenhouse gas levels determined from ice core data (dots)
and from direct atmospheric measurements

—_

CO; (parts per million

400

380

360

340

W
N
O

W
@)
@)

280

Global Greenhouse Gas Concentrations

©CO, ®CH, ®N,O

1900

Year

1950

2000

What has happened tcPﬁ;rb‘I\é’\L/éls of CO,, CH,, and N,O in the atmosphere
over the last century?

Over the recent past, globally averaged greenhouse gas

concentrations in the atmosphere have increased.

*Page 86

1800
1600
1400
1200
1000
800

CH;, (parts per billion)

330
320
310

300
290
280

N,O (parts per billion)

N
~
O
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*Page 86

GO ONLINE Now watch the animation The Greenhouse 3. What is the greenhouse effect?
Effect to see how Earth’s atmosphere acts a little like a
greenhouse. Then answer the questions that follow. The greenhouse effect is the result of
trapping mfrared. ra%&@on in Earth’s |
atmosphere, arms Earth over time.
3e%%
nce

4. Predict the effect of an increase in
greenhouse gas concentrations in
the atmosphere on Earth’s

The Greenhouse EffeCt average air temperatures.

An increase in greenhouse gases
would increase the greenhouse effect,
which, in turn, would cause an
increase in temperatures.




6) Which of the following is a way a 13 year old in America can help control greenhouse
gases?

O A)plant trees
O B) recycle aluminum cans
O ) tumn off electronics that are not in use

O D) all of the above

Correct Answer

D) all of the above

5) Examine the graph. What do the data show about the change in giobal temperature?

Global Temperature and Carbon Dioxide

&
Cartion honide =
os 35s § &
a3
g =
o0 - ) 3 / 330 ’:'_ 2
/ ) £
vh' = =

\ \ -
B Al I DA s £ &

—_— Global B

e’ temperature
—10+4 v - - v v + 280
1880 1900 1920 1940 1960 980 2000
Yeor

A) global temperature has decreased over time, and carbon dioxide levels have
quickly increased

B) global temperature has varied over time, and carbon dioxide levels have
decreased

o
o
O C©) global temperature and carbon dioxide levels have slowly increased over time
o

D) global temperature has quickly increased, and carbon dioxide level have slowly
increased

7) The pie chart shows the percentage contributed by each source of all greenhouse gas
emissions in the United States.

Agricuture

What acticn would have the greatest impact on reducing the amount of greenhouse gas
emissions?

O A) Restrict the amount of livestock grown and sold for meat.

Rationale: Agriculture accounts for only 8% of greenhouse gases, so, reducing the
amount of livestock that produce greenhouse gases would be anly a minor
improvement.

(O B) Tax fossil fuels purchased at gas stations more than clean-burning fuels.

Rationale: Burning fossil fuels is a large contributor of greenhouse gases, but
electricity production contributes an even greater amount.

O C) Install solar cells on homes and businesses to generate and store energy.

Rationale: Electricity preduction is responsible for the greatest amount of
greenhouse gases, so reducing its effects would have the greatest impact. Sclar
cells use the Sun to produce energy; therefore, there are no emissions.

O D Reduce the number of goods produced for consumers and pass laws requiring
people 1o recycdle.

Rationale: The manufacturing of goods purchased by consumers creates emissions.
Recydling those goods weuld reduce emissions, but the manufacturing of those
geods is not the biggest contributor of greenhouse gases.

Correct Answer

A) Restrict the amount of livestock grown and sold for meat.

coﬂgmm%'él—smence department

C) global temperature and carbon dioxide levels have slowly increased over time




8) The graph shows global temperature change, as measured by satellites, from 1980 to 2015.

Change in Global Temperature
Compared to the Average, 1980-2015

08+
06+
04+
02-
00+
024
04-

-064

B ——

1980 1985 19%0 1995 2000 2005 2010 2015
Year

Change in Global Temperature
Compared to the Average (°C)

Based on the graph, Grace claims that global temperature changes are due to natural
causes. Answering which question would best help support Grace's claim?

O A) How did the satellites measure temperature in the atmosphere?

Rationale: The various methods used by scientists for measuring temperatures in
the atmosphere should have no bearing on whether or not the changes occurred
naturally or by human activities.

O B) What was the amount of fossil fuels burned between 2000 and 2015?

Rationale: The burning of fossil fuels would not be considered natural causes.

What caused a decrease in the amount of carbon dioxide emissions produced by
ORS) humans?

Rationale: While understanding this would be useful, the answer would not support
the student’s claim.
How has the amount of energy received from the Sun changed from 2000 to
O D) 50152

Rationale: Changes in solar activity, specifically the amount of radiation reaching
Earth, could be a natural cause of climate change that the computer model doesn’t
account for.

Correct Answer

D) How has the amount of energy received from the Sun changed from 2000 to 20157

Alshawamkeh School-Science department

1) Carbon dioxide is given off when gas, oil, and coal are burned.

Q True
QO False

Correct Answer

True

2) Climate change causes the ice in polar regions to melt. Which describes an effect of polar
ice melting?

QO A) global warming increases
O B)sealevels rise
(O C) greenhouse gas emissions rise

(O D) Earth surface temperatures decrease

Correct Answer

B) sea levels rise

4) The rise in Earth’s average surface temperature during the past 10 years is often called
global warming.

QO True
QO False

Correct Answer

False




