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Science

Please use the periodic table on the reference sheet to @ Which model demonstrates the Law of
answer the question.

o Element X reacts with potassium (K) to
produce the compound K,X. The table below
shows the number of valence electrons in

four elements.

Valence Electrons in Four Elements

Which element listed in the table is most

Number of
Element Valence
Electrons
Hydrogen (H) 1
Nitrogen (N) 5
Oxygen (O) 6
Fluorine (F) 7

likely element X?

A.

B.
C.
D

hydrogen
nitrogen
oxygen
fluorine

Conservation of Matter?

Key
@ represents hydrogen

O represents oxygen
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€ Photocopiers use static electricity to copy
images. The drum is sensitive to light
and becomes positively charged in certain
areas based on the image being copied. Ink
particles are negatively charged and attracted
to the positively charged areas on the drum,
as shown below.

Ink
particles

Which change will most likely cause the
greatest increase in the attractive force acting
on the ink particles?

A. decreasing the distance between the ink
particles and the drum

B. increasing the distance between the ink
particles and the drum

C. changing the charge of the ink particles
to positive

D. changing the charge of the drum to
negative



Please use the Formulas on the reference sheet to answer the question.

@ The table below lists the positions of a free-falling ball.

Ball in Free Fall

Time Position of Ball
(s) (m)
0 0
1.0 5
2.0 20
3.0 45
4.0 80
6.0 ?

a. Construct a graph of the ball’s position, z, in meters (m), as a function of time, ¢, in seconds (s). On
the graph, mark the approximate position of the ball at 1.5 s.

b. Calculate the position of the ball at 6.0 s.

c. Briefly describe the motion of the ball during free fall.

You may include the terms listed below in your response to part (c).
» distance
* time
+ force due to gravity

e acceleration




© New crust is being produced at a mid-ocean

ridge. How does this affect Earth’s crust?

A. The total amount of crust is always
increasing.

B. The new crust is denser than older crust.

C. The total amount of crust is always
decreasing.

D. The older crust is recycled at subduction
zones.

The diagram below shows a radioactive
isotope going through several half-lives as it
decays.

I II I vV

In sample I, the original isotope has a mass
of 40 g. How many grams of the original
isotope remain in sample IV?

A. 375¢
B. 20 ¢g
C. 10g

D. 5¢g

@ At one time, the universe was thought to be

limited to the Milky Way galaxy. How did
Edwin Hubble change people’s ideas about
the universe?

A. He provided evidence that there are
galaxies outside of the Milky Way
galaxy.

B. He found other galaxies moving in orbit
in the Milky Way galaxy.

C. He measured the intensity of radio waves
coming from variable stars.

D. He discovered the composition of
variable stars differs from that of nearby
stars.

Tay-Sachs disease is a genetic disorder in
which lipids are not properly digested. Which
organelle is not properly working in this
disorder?

A. cytoplasm

B. lysosome

C. nucleus

D. ribosome



@ The diagram below shows the pedigree of

an individual with hemophilia, a sex-linked
recessive condition. The diagram also shows
how hemophilia is passed to offspring on an
X chromosome.

Hemophilia Pedigree

i

=
O

Male Female

- ' displays trait

O carries recessive gene for
trait but does not display trait

I:l Q normal

Which statement explains why few females in
the family have the condition?

A. Males have two X chromosomes.

B. Females have two X chromosomes.

C. Females have a Y chromosome.
D

Males have a dominant Y chromosome.

@ The diagram below shows an energy pyramid
for a forest ecosystem.

Bobcats

Squirrels, deer,
and turkeys

Oak, beech,
hickory, and
cherry trees

What do the sizes of the levels in the energy
pyramid represent?

A.

B.

the amount of energy available in the
organisms at each level

the amount of energy used daily by the
organisms at each level

the amount of heat given off daily by the
organisms at each level

the amount of energy recycled by the
organisms at each level



Directions:

You will be completing an extended-response inquiry task called Driver’s Education. Explain the reasons for
all of your answers.

e Please write in complete sentences. You may include labeled drawings or diagrams and
bulleted lists to help explain your answers.

e Try your best.
¢ Work individually.
e Do not disturb other students if you finish early.

There are three parts to this task.

Part 1: Part 2: Part 3:
Forming a Organizing, Using Evidence
Hypothesis Presenting, and and Applying What

Analyzing Data You Learned

Driver’s Education

Josh is currently completing a driver’s education class. His driving instructor notices that he has trouble
stopping behind the white lines at intersections. The instructor strongly recommends that Josh review the
information about stopping distances in the driver’s education manual. The instructor also tells Josh he
should take his driving test in a small car.

Josh isn’t sure why his instructor told him to take his driving test in a small car. He is learning about moving
vehicles in his physics class and decides to ask his teacher to help him understand safe stopping distances.
His physics teacher is happy to help him understand the momentum, forces, acceleration, and mass involved
in stopping distances.

Josh’s physics teacher wants him to do some investigating on his own. She allows him to use English units
of measure, because English units are used in his driver’s education class. The teacher helps Josh formulate
his investigation questions so he can better understand the relationships among mass, speed, and stopping
distance.

Josh’s investigation questions are as follows:

How does the mass of a moving vehicle affect its stopping distance?

How does the speed of a moving vehicle affect its stopping distance?




Part 1: Forming a Hypothesis

Josh identifies the following three variables to investigate:
» the mass of the vehicle being driven
» the speed at which the vehicle travels

+ the stopping distance of the vehicle

@ 2. In Josh’s investigation, which variable is the dependent variable and which variables are the
independent variables?

b. Explain how the independent variables are different from the dependent variable.

c. Why is it important to test each variable separately rather than at the same time? Explain your
answer.

@ Form a hypothesis about the relationship between the mass of a vehicle and its stopping distance.
Explain your thinking.



Part 2: Organizing, Presenting, and Analyzing Data

Josh practices his stopping distances at different speeds in a small car. His older brother records the data in
the table shown below.

Table 1: Josh’s Small Car Data

. Average Stoppin

Trial przgl(crlleph) Dis_tgnce_ar;trt)er ’

Multiple Trials (ft)
A 20 40
B 30 75
C 35 95
D 40 120
E 50 175
F 60 240

@ Which graph best represents Josh’s stopping distance data in Table 1? Explain your answer.
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Josh and his friend Sam have the same kind of vehicle. Sam claims that he can stop his vehicle within 150 ft
when traveling at a speed of 55 mph.

@ a. Use the data in Table 1 to determine Sam’s actual stopping distance at 55 mph. Do the data support
Sam’s claim?

b. Use the relationship between speed and stopping distance to explain your answer.

Josh passes his driver’s test and borrows his parent’s SUV (large vehicle). He observes that the stopping
distances he uses in his small car do not stop the SUV in time. For safety purposes, Josh researches stopping
distances for SUVs and small cars to better understand the differences.

Table 2: Stopping Distances of Small Cars and SUVs

Stopping Distances (ft)
Speed (mph)
Small Car (1,230 kg) SUV (2,223 kg)
20 40 70
30 75 105
35 95 125
40 120 155
50 175 210
60 240 280

@ Based on the stopping distance data for small cars and SUVs provided in Table 2, construct an
appropriate graph with all the required elements to show a comparison of the two.

@ Dectermine whether the data in Table 2 support or refute your hypothesis from question 12. Use
evidence to explain how your hypothesis compares with these data.



Part 3: Using Evidence and Applying What You Learned

After he gets his driver’s license, Josh drives his parent’s SUV on a local road. A traffic light turns red, and
he applies the brakes so he will stop before the intersection. However, the car takes longer than he expects to
stop, and he ends up in the middle of the intersection. Fortunately, Josh’s car is the only vehicle on the road,;
the light turns green, and he starts driving again.

@ Josh wants to find out why the SUV took longer than expected to stop at the intersection. The mass of
the SUV did not change. Other factors Josh could test include the wet road surface, the rate of brake
application, the inflation of the tires, and the incline of the road.

a. Write a hypothesis that uses a factor other than mass to explain why the SUV took longer than
expected to stop. Explain your reasoning.

b. Design an investigation car manufacturers might use to test the hypothesis you wrote in part (a).
Explain your reasoning.
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