Final Exam - Unit 1A - Chapter 2 {Horizontal Speed and Acceleration)

~[2.1L.Ab] Analyze the velocities for two objects in terms of distance and time (verbally and mathematically),
[2.1.B.a] Measure and analyze an object’s motion in terms of speed, velocity and acceleration.

Pages 10 — 24 TEXTBOOK (Conceptual Physics; Poul G. Hewitt)

Define the following terms:

U
1. Acceleration (2.4) ;= %——
2. Average speed (2.2) w

Z
3. Instantaneous speed (2.2)

4. Speed(2.2 ,;/
peed (2.2) «féj’

5. Velocity {2.3) _&ﬁ_ﬁ 0@(;@ c/"l\‘s-uf\.
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-Answer the following guestions:

1. Whatis meant when it is said that “motion is relative”?
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- 2. Whatis the difference between instantaneous and average speed?
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3. Whatis the difference between speed and velocity?
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4. If a car travels at a constant speed of 40 km/h, can you say the car has a constant velocity? Why?
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5. What two controls in a car causes a change in speed? What control causes a change in velocity?
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6. Calculate the average speed of a cheetah that runs 150 meters in 5 seconds.
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7. Calculate the acceleration of a car that goes from rest to 100 km/h in 10 seconds.
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Final Exam E Unit 1A — Chapter 2 (Horizontal Speed and Acceleration)
[2.1.A.b] Analyze the velocities for two objects in terms of distance and time {verbally and mathematically),
[2.1.8.a] Measure and analyze an object’s motion in terms of speed, velocity and acceieration.
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10.
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12,

13.

14,

Calculate the speed of a skateboarder who accelerates from rest for 3 seconds down a ramp at 5 m/s’.
cat s
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if humans originated in Africa and migrated at a rate of 1 kilometer per year, how long wouid it take to
migrate to a location 10,000 km away?

./'GJOOQ}C/]/i - /Qﬁoﬁﬂgﬂrs

A dragster going at 15 m/s increases its velocity to 25 m/s in 4 seconds. What is the car’s acceleration?
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A car going at 30 m/s accelerates 2 m/s2 for 4 seconds, What is the car’s final speed?
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We drive for 1 hour at 20 km/h. Then we drive for 1 hour at 30 km/h. What is our average speed?
2Ok +30km= SOk

2 hes
We drive a distance of 1 kilometer at 20 km/h. Then we drive an additional 1 kilometer at 30 km/h.
What is our average speed? sos _i{; . :;{2)% >
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Why is it that an object can accelerate while traveling at a constant speed but not at & constant
velocity?
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Final Exam - Unit 1B - Chapter 2 and 3 {Vertical Motion + Projectiles} V

[2.2.B.2] Describe gravity as an attractive force among alf objects.
[2.2.B.b) Recognize all free falling bodies accelerate at the same rate due to gravity regardiess of their mass,
[2.2.E.c) Predict the path of an object when the net force changes,

Chapter 2: Pages 10— 24 TExTBOOK {Conceptual Physics; Paul G. Hewitt)
Chapter 3: Pages 28 — 39 1exTBOOK (Conceptual Physics; Paul G. Hewitt)

Define the foliowing terms:

1. Fi"ee Fa“ (2.5) @-V‘} af;gj‘pg,rg‘ P "‘pgiﬁgl"i» Wi% na ‘e—arae ﬂ}‘i’LC."‘ 4’6\.65&.?’(
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2. Projectile (34" fia) ohyect falling verd cal

3. Resuttant (3.2) pecu I od aaﬁcﬁ\nﬁ, Z veb‘s\‘a-" 3

4. Scalar guantity (3.1) #ofes‘c:rf?"‘m"? EX: SF"?**"?
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5. Vector quantity (3.1) #aﬁ”d‘f{aﬁ it divection EXITEIS 3

Answer the following questions:

1. Whatis the instantaneous speed of a freely failling object at the end of 5 seconds of fali?

U:g;é SO s = S“C)m/_g
2. What is the acceleration of a freely faliing object at the end of 5 seconds of fali?
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3. Whatis the distance fallen for a freely faliing object at the end of 5 seconds of fali?
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4. An object is dropped off a cliff on a planet that has double Earth gravity. What is the instantaneous
speed, acceleration and distance fallen for the freeiy faliing object at the end of 5 seconds?
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5. Aballis thrown straight up at 25 m/s. How fong wili it take to reach zero speed? How iong will it take
to return to the starting point? How fast will it be going when it returns?
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Final Exam Unit 1B ~ Chapter 2 and 3 {Vertical Motion + Projeciiies)

[2.2.8.3] Describe gravity as an attractive force among all objects.
[2.2.8.b} Recognize all free falling bodies accelarate at the same rate due to gravity regardiess of their mass.
{2.2.£.¢] - Predict the path of an object when the net force changes.

6. How does a vector quantity differ from a scalar guantity?
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7. If avector is 1 cm long and represents 10 km/h, what velocity does a 2 cm line represent?
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8. If a cannonball is launched horizontally at the same time another cannonball is dropped off & ciiff
which cannonball will hit the ground first? Explain why...
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9. Calculate the resultant velocity of an airpiane that files at 200 km/h and encounters a 50 km/h
tailwind. Calculate the resultant velocity of the airplane if the tailwind became a headwind.
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10. A cannonball is launched horizontally off 2 25 meter cliff at g speed of 37.2 m/s. Calculate the distance
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11. A cannonball is launched horizontally off a 75 meter cliff over a distance of 143 meters. Calculate the
faunch speed of the cannonball. /Y3 .
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12. A boat is rowed at 8 km/h directly across a river that flows at 6 km/h. What is the resultant speed of
the boat?
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Final Exam ? Unit 2A ~ Chapters 4, 5 and 6 {Newton’s Laws of Motion)

[2.2.D.8] Recognize that inertiz is a property of matter that can be described as an ob;ect s tendency to resist a change in
motion and is dependent upon the object’s mass.

{2.2.D.b} Determine the effect of the sum of the forces acting on an object.

12.2.D.c} Using information about net force and mass, determine the effect of acceleration.

[2.2.D.e} Analyze force pairs when given a scenario and describe their magnitudes and directions.

Chapter 4: Pages 43 — 55 TEXTBOOK (Conceptual Physics; Paul G. Hewitt)
Chapter 5: Pages 59 — 70 TEXTBOOK (Conceptual Physics; Paul G. Hewitt)
Chapter 6: Pages 74 — 82 TEXTBOOK (Conceptual Physics; Paul G. Hewitt)

Define the following terms:

1. Force {4.3) ;\»n?, FUSL or p |
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nertia (4.3) {“@;GS'J“Q&« cé Jm J’”‘;ﬁf)fi ijf.g.; art f'”?'!"-” f&!"ﬁﬂﬁf%i)f@

3. Mass{4.5) hows muc/kz«ta‘}tmai 1v1 o1 &Luec—,‘%

4. Action ferce (6.2) m;u’:m,f Lorve Frme
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Reaction force (6.2) respon jir’;ﬁ_ /5{*. c.,M,g{ Lor e in i“”‘@"

Answer the following guestians:

1. Does the Law of inertia apply to moving objects, objects at rest, or both? Exptain your answer..,
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2. Does a 2-kg rock have twice the mass of a 1-kg rock? Twice the inertia? Twice the weight?
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3. Does a liter of molten lead have the same volume as a liter of apple juice? Same mass?

B¢ no

4. What is the net force on an object if there ts 2 10-N and 15-N force pushing in the same direction?

/O SR A .
> = S
5. What is the weight of 2-kg of yogurt? (Both Newtons and pounds)
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6. Acartis being pushed with a certain force If the force is doubied, how does the acceleration change?
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Final Exam | Unit 24 — Chapters 4, 5 éncﬁ & {(Newton’s Laws of Motion)

[2.2.D.3] Recognize that inertia is 2 property of matter that can be described as an object’s tendency to resist a change in
motion and is dependent upon the object’s mass.

[2.2.D.b] Determine the effect of the sum of the forces acting on an object.

[2.2.0.¢] Using information about net force and mass, determine the effect of acceleration,

[2.2.D.e] Analyze force pairs when given a scenario and describe their magnitudes and directions.

7. Acartis being pushed with a certain force. If the mass is doubled, how does the acceleration change?
% orginel
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8. How much force does a 20,000-kg rocket develop to accelerate 1 m/s*?
= - C o v =
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9. Calculate the acceleration of a 2-kg block being pushed with a 20-N force.
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10. Calculate the acceleration of a 2-kg block being pushed with a 20-N force which encounters a 4-N
friction force.
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11. When a hammer exerts a force on a nail, how does the amount of force compare with that of the nail
on the hammer?

12.If the action force is a bow string acting on an arrow, what is the reaction force?

CRE TG 59%;(%4 s oA g‘&-f""’?"

13. i you hit a wall with a force of 200-N, how much force is exerted back an you?
2o At

14. Your weight is the result of the gravitational force of Earth on your body. What is the corresponding
reaction force?

/W; ,ﬂ-{-mux‘%}, F ” ¢ .ﬂ? uéc} G 1 eﬁ;;’l\k/ti
15. Why is it easier to walk on a carpeted floor than on a smooth, polished floor?
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Final Exam Unit 28 - Chapters 7 and & {Viomentum + Energy)
[2.1.C.a] Compare the momentum of two objects in terms of mass and velocity,

[2.2.C.b] Explain that the total momentum remains constant within a systermn.

[1.2.B.a,b,c,d]  Mechanical energy comes from motion and/or relative position of an object.
Chapter 7: Pages 86 — 99 TEXTBOOK (Conceptual Physics; Paul G. Hewitt)
Chapter 8: Pages 103 ~ 118 TEXTBOOK (Conceptual Physics; Paul G. Hewitt)

Define the following terms:
1. Momentum (7.1) ~1e v

2. Impulse (7.2) -;éE*

3. Work(8.1) Fe,f - Mgh
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4. Energy(8.3) KL % Ew @rg g whea e '
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5. Power(8.2)

Answer the following questions:

1. Which one has more mass: A rolling skateboard or a dump truck at rest? Explain...

Du maf} jrfuc./k ""M.zma'ec:’ ﬂ‘g,ﬁd’ﬁ 7€ s“il'u‘[%"%'

2. Which one has more momentum: A rolling skateboard or a dump truck at rest? Explain...
gkm,{f{_bgmﬁ{ A T = ;if[ggme o b o~
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3. What s the momentum of an 8-kg bowling ball rolling at 2 m/s?

¥-z2:= ]§ kgﬂﬁ”xéy

4. What is the momentum of a 50-kg carton that slides across an icy surface at 4 m/s?

$C 9 = Zop ]c;;.,, fﬁ/gﬁ"
5. A 2-kg blob of clay moving at 3 m/s stams into a 2-kg bicb of clay at rest. Calcuiate the resulting speed.
2:3 =6 (1076 Mz, 2t2=4
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6. Interms of impulse and momentum, why are air bags in automobiles a good idea?
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Final Exam Unit 2B ~ Chapters 7 and 8 {Momentum + Energy)

{2.1.C.a Compare the momentum of two objects in terms of mass and velocity,
f2.2.C.h] Explain that the total momentum remains constant within a system.
[1.2.B.3,b,cd]  Mechanical energy comes from motion and/or relative position of an object.

7. Which requires more work: Lifting a 10-kg barbell 2 meters or a 5- -kg barbeii 4 meters? Explain...
g 22200
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8. How much power is necessary to do 100 J of work on an object in 0.5 seconds? 1 second?
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9. Suppose an automebile has 2000 J of kinetic energy. When it moves twice the speed, what will be its
kinetic energy? Three times the speed? L =l
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10. Calculate the kmetlc energy of a 3-kg toy cart that moves at 4 m/s. Double its speed and recalculate.
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11. Caicuiate the potential energy of & million kilograms of water dropping 50 meters over Niagara Falis.
Q}_—; :Mj\,\ Kaillioaq (/0) (g’-e:)) = 4/[‘3000000@ 0x<

12. I an elephant and a mouse run with the same amount of kinetic energy, which animal is running
faster? Explain in terms of the equation for kinetic energy.
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13. State two reasons why a rock projected by a sling shot will go faster if the rubber is stretched an extra
distance. _L ‘jt & ‘ ’]u\ ) f
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14. Does an object with momentum always have energy? Explain...
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15. Does an object with energy always have momentum? Explain...
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Final Exam Unit 3 ~ Chapters 8, 12, and 36 [Tircular Motion + Gravity + Magnetism)

[2.2.E.3]
[2.2.B.b]
[2.2.C.a]

Describe the force(s) that keep an object traveling in a circular path.,
Compare and describe the gravitational forces between two obiects in terms of mass and distance,
Recognize changing magnetic fieids can produce electrical current and vice versa,

Chapter 9: Pages 122 — 132 TEXTBOOK (Conceptual Physics; Paul G. Hewitt)
Chapter 12: Pages 168 ~ 179 TEXTBOOK (Conceptual Physics; Paul G. Hewitt)
Chapter 36: Pages 562 — 574 TEXTBOOK (Conceptual Physics; Paul G. Hewitt)

Define the following terms;

1.

Rotation (9. 1) spn e e ;ﬂ'}e‘-ﬁrﬁ.cu‘ NS /E&e*‘l“’lj"f;)

Revolution (9 1} o e W,d_.wgér -&v’lfr‘ nml aka)(ﬂi@.. i arl’? { )
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Centripetal force (9.3) force ac,ir'-fq/‘” o sard { comlee of pFiety

Centrifugal force (9.4) 'q{)fm,re,«z“!' force eshen gfm-—;m;, (;'”{T fwé%i)

Magnetic field (36.2) Arew. ot Corce souvrow "”j“’:?’ Ga s i E {k

Answer the foliowing questions:

1.

2.

Does a child on a merry-go-round revolve or rotate around the axis of the ride?
€ vo i vié

At a given distance from the axis, how does linear speed change as rotational speed changes?

G ILreases as Yo .M@.ué//s!g;s/f 41%4-«""

3.

Which state in the United States has the greatest linear speed as Earth rotates around its axis?

F/o{;!'\ﬁié?\‘_

Explain why the faster Earth spins, the less a person weighs whereas the faster a space station spins,
the more a person weighs. m"k L
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What would be the difference in your weight if you were five times farther from the center of Farth
than you are now? Ten times farther?
- — ® -
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Explain the inverse Square Law.
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Final Exam | E Unit 3 - Chiapters 8, 12, and 36 {Circular Miotion + Gravity + Magnetism)

[2.2.E.a] Describe the force(s) that keep an object traveling in a circular path.
[2.2.8.b] Compare and describe the gravitational forces between two objects in terms of mass and distance.
[2.2.C.a] Recognize changing magnetic fields can produce electrlcal current and vice versa.

@ 6.67 %/0-;,

7. Calculate the force of gravity on a newborn baby {mass = 4-kg) and the planet Mars (mass = 6.4 x 107
kg) when Mars is at its closest to Earth {distance = 8.0 x 10*° m),
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8. Calculate the force of gravity on a newborn baby (mass = 4-kg) and the doctor delivering the haby
{mass = 75-kg} who is 0.3 meters away during delivery.

*’1 75’“ 300
= — = (53333 = = 2.22%/0 W

Q. Referrmg to Problems 6 and 7, which object has a greater force on the baby:. the doctor or Mars?
Explain...
D@g‘j\-ar‘ | /-/é, 5 G'(cssef £

10. Jupiter is about 300 times as massive as Earth but an object on its surface would weigh only 2.5 times
as much as it wouid on Earth. Explain...(hint: think about mass and distance)
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11. What is a magnetic field and what is its source?
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12. What is a magnetic domain?
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13. If a current-carrying wire Is bent into a ioop, why is the magnetic fieid stronger inside the loop than

outside? _;;E/I 6?, P {/( e e ‘LD? @‘Hfl &

14. What kind of field surrounds a stationary electric charge? A moving electric charge?
{e cﬁ-‘Lr‘E < Mqﬁ P’%{f‘/\%‘a [

15. Why will the magnetic field strength be further increased inside a current-carrying coil if a piece of iren
is placed in that coii?
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