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Please note that the following chapters are meant to direct your studying.
We did not cover every topic in each of the listed sections of the Physws Classroom.

Physics Classroom: 1D Kinematics
Key Vocab Words:
motion diagram, scalar, vector, displacement, distance, average velocity, average speed, instantaneous velocity,
average acceleration, acceleration due to gravity (free fall)
Problems: Notthg p /
1. Looking at the graph to the right... & L 5 /
a) Identify the position at 6 seconds 4 /
b) Describe the motion of the object. ¢ posnlon 37 »
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2. Looking at ‘_rhe graph t(? the right... ‘ (irs) © <
a) Describe the motion of the object, 4
b} Describe the acceleration of the object 5
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Draw a position vs. time, a velocity vs. time and an acceleration vs. tfime graph for the following scenarios:

a) An object that is speeding up while moving toward the origin (assume constant acceleration).
b) An object moving at a constant velocity.

¢} An object standing still,

d) An object that is slowing down while moving away from the origin (assume constant acceleranon)
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4, An airplane ﬂylng at a velocity of 165 m/s accelerates ai a: rate of 7.0 m/s? for 5.0 seconds. What is the final velocr[y
of the plane? #; _ . S
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iy s o Hu;}
5. A motorcycle starts from rest and accelerates uniformly for 5.0 seconds Durmg thlS tune it travels a distance of 140
meters At what rate was it accelerating? gt
P e T P
6.

A wrecking ball is hangmg at rest from a crane when suddenly the cable breaks. The tlme that it ‘rakes to fall to the
ground is 2.4 s. How far has the balI traveled durmg this t1me'?

PR I 2
f‘«*; SO !{’.f\, S oM Sy i




7.
1 cecl WS
b) How much time does it take to reach its maximum height? 4) £l g
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8. Using the position vs. time graph, answer the following questions and construet a velocity vs. time and an
acceleration vs. time graph.
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a) Describe motion for each section (1,2, 3, and 4), ' {;T‘s;\} SPedian Vo O "%:;; ot e E50
;5 (b) What is the object’s average velocity from 15-25s? | ™1 5 e v uilas e
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e) Draw the corresponding velocity vs. time graph. Sy Onh T oA TN VeI g
1) Draw the corresponding acceleration vs. time graph . S ipnd 0 0B Fur b gyt
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9. Use the velocity vs. time graph below to 10 A
answer the questions that follow. /
velocity,
a) What is the object’s acceleration from i(m/;y’ 6
0-8 seconds? -, £ 1, ) i
b) What is the object’s acceleration from 4 = g /
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ysics Classroom:
Key Vocab Words:

torce, free-body diagram, net foree, Newton’s first faw, Newton’s second law, inertia, Newton’s third law

Newton’s Laws

Problems: .
1. " Ifthe forces acting upon an object arc balanced, then the object...
-a) must not be moving, T oy
b) must be moving with a constant velocity. T e
£’c) _must not be accelerating,
d) none of these




2. Ifabug and a truck windshield coliide head-on, explain which one experiences a greater impact force.
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3. Youare a passenger in a car that is moving rapidly down a straight road. As the driver makes a sharp left turn, you
are pressed against the right side of the car, Explam why this happens.
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4, The block is initially moving at a speed of 5 m/s to the right. lﬁno net force acts on it, what will be its subsequent
motion? N
a) The block moves to the right and slows down. f> AV { - ;;-%% i
r 'b) " The block moves to the right at the same speed. '
"€ The block moves to the right and speeds up.
d) Its subsequent motion cannot be determined without more information.
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5. The block, initially moving to the right at 5 m/s, is acted upon by a net force to the ieﬁ How will it continue to move?
a) The block moves to the right at the same speed.
() The block moves to the right and slows down. ;0 iy step 4 (Tt
¢) The block moves to the right and speeds up.
d) The block moves 1o the left and slows down.

6. Ifaperson gets a bookshelf sliding, and wants to keep it sliding at a constant Neloolt\/, they must:
a) Stop pushing and let inertia keep the shelves Shdmg
b) Apply a force smaller than the kinetic friction.
{.c) “Apply a force equal to the kinetic friction.
d) Apply a force greater than the kinetic friction.

7. Draw free-body diagrams for the following problems. Be sure to draw all the forces Wlﬁl arrows that are of
appropriate length to reflect the given descriptions. )
a) Object slides across a horizontal surface at constant speed without friction.
~b) A sky diver falls downward through the air at constant velogity (air resistance 1s 1mportant)
) An object is suspended from the ceiling. a3
d) An object slides a horizontal surface at constant velocity. Friction is present.
e) Anwagon accelerates from rest because of an applied force. Friction is present.
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9. A 520-kg wrecking ball is suspended from a cable. LE
a) Draw a free-body diagram of this situation.
b) What the mass of the ball? ir, =704,
c) What is the tension exerted on the ball? T
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10. A 920-kg car is towed into the body shop with a force of 300 N The frxctlon between the car tires and the road
surface is 115 N. What is the acceleration of the car‘? y
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1F. A 55-kg person on a skateboard moves at a constant Veiocrcy Wlth a force of 65N. What is the coefﬁcwnt of friction
between the skateboard and the pavement? b ‘i Froq, w007 T 0
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Physics Classroom:
Key Vocab Words:
projectile, trajectory, uniform circular motion, centripetal acceleration, centripetal force

Vectors — Motion & Force in
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Problems: _ _ ‘
1. A ball rolls with a speed of 2 m/s across a table top that is 1 meter above the floor, Upon reaching the edge of the
table, it follows a parabolic path to its landing spot on the floor. How far along the floor is this spot from the table?
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2, Two balls, one 1.0 kg, the other 3.0 kg, are rolled off the edge of a table at the same speed.
a) Which ball, if either, travels farther out from the table? ooy po
b) Which ball, if either hits the ground first? Spni e g

3. Which position should the airplane drop its cargo to hit the target? Draw the path the cargo would take as it moves
toward the ground.

a A b. B

1

4. The following diagram represents an overhead view of a ball attached 1o a string that is being spun in a horizontal

circle.
K . a} Indicate the direction of the force acting on the ball, "
s b) Indicate the direction of the velocity of the ball. .
%;;3 ; ¢} Indicate the direction of the acceleration of the ball. :
d) IHthe ball was suddenly released at the point shown (the black dot), indicate which way the ball would travel,
¢) Indicate the direction of the centripetal force acting on the ball., f;;/ W (Bl s WY
{aome s e &N S fongfnna ““j

5. While traveling at 13 s, a car hits a dip in the road of radius 24 m,
a) Draw the ffée~body diagram for the driver.
. b) Whatis your centripetal acceleration? o
e S ¢) What is the magnitude of the normal force
acting on you if you are 60 kg? Foty » thp = WO{ T Uy = T
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Physics Class;oom.
Key Vocab Words:

energy, kinetic energy, work, gravitational potential energy, law of conservation of energy
Problems:

1. A student lifts a box of books that weighs 185 N, Tl_lg,hox,_ig lified 0.800 m. How much work does the student do on

Work, Energy & Power
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2 Differentiate the following terms: positive work, negative work, no work.
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L a) A school crossing guard raises a stop sign that W&lghs 10N, oadoaret a, Sagd difEolh ay LA
“b) A student walks 1 m/s while wearing a backpack that we1ghs 15 N. fig ¥ i &L
¢) A man exerts a 350 N force on a rope attached to ahouse. ppn  Jo

d) A worker holds a box 1 m off the floor. vy o

-,
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/5% Define each of the following scenarios as positive work, negative work or no work.
a) Lifting a bag of groceries. -+
b} A hockey puck pushed across the ice. -
¢} Lowering a crate of books to the floor. -~
d) Sliding a box across the ﬂoor._ A

5. A 950-kg car moves with a speed of 37 m/s. What is its kinetic energy?

3
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6. An 875-kg compact car speeds up from 22.0 m/s to 44, 0 m/s while passmg another car. L e et U
a) What wete its initial and final energies? ¢, - Lyt ooyl iRy R g = LBY ST e BY Loea]
b) How much work was done on the car to increase 1‘{5 speed‘?
W AKE 5 BHT,000 - 20y, 750 5 (35,2507
7. A 90-kg rock climber climbs 45 m up to the top of a quarry. What is the change in the climber’s gravitational
potential energy relatlve to the ground? - :
D F s o= 40088 (491 B pdoT
W !
8.  The chain on a roller coaster applies a force of 4000N while pulling an 800 kg roller coaster car up a hill that is 400 m
long. Refer to the diagram of the roller coaster below.

PUSEE s et O g DYEEWRE 2N gy
a) Identify each letter on the diagram as Work, KE, GPE and/or Heat. ** Yuoric, Y e DYLERE, 0 s
b) How much work did the chain do to pull the car to the top of the ride? &+ = T < = Hooon {Hdopy = IWJ’U SO0y
¢) What is the gravitational potential energy at the top of the ride? 1{ 00,800 '
d) What is the kinetic energy at the bottom of the first hill? (00,0007 = K¢ =
¢) How fast is the roller coaster car going at the bottom of the first hlll'? *"9 T A
f) If the next hill has a height of 90 m determine the following: GPE, KE and speed. ¥£= S0 B0 = 705 love
g) Ilaforce of 8000 N is applied to stop the car at the end of the ride, what is the stoppmg dlstance'7 }
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3. In which situation is a person domg work on an object? .
Lal/A school crossing guard raises a stop sign that weighs 10N, + v esloang T 9 Sowt GRRGeR Gy S
“b) A student walks I m/s while wearing a backpack that weighs 15 N. Ap ¢ 4 R L P
¢) A man exerts a 350 N force on a rope attached to a house. np zox

d) A worker holds a box 1 m offthe floor. sy £

5
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. Define each of the following scenarios as positive work, negative work or no work.
a) Lifting a bag of groceries. +

b) A hockey puck pushed across the ice. v

¢) Lowering a crate of books to the floor. —

d) Sliding a box across the ﬂoor.. Sy

AR

5. A 950-kg car moves wzth a speed of 37 m/s., What is its kinetic energy'?
KE = mat {{ so){xy" £ 5*.@3{& AT S

6. An 875-kg compact car speeds up from 22.0 m/s to 44.0 m/s Whﬂe passmg another car. L e E O
a) What were its initial and final energies? W ¢y, = L {§7%)720% =2y Lo Kea =7 (75075 06
b) How much work was done on the car to increase 1ts speedﬂ
L el s BHT 006 230,750 7 B25 e50
7. A 90-kgrock climber climbs 45 m up to the top of a quarry. What is the change in the climber’s gravitationat
- potential energy reia‘ﬂve to the groand‘7
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8. The chain on aroller coaster applies a force of 4000N while pulling an 800 kg roller coaster car up a hifl that is 400 m
long. Refer to the diagram of the roller coaster below.

{ #] .....\.‘__\ N N
a) Identify each letter on the diagram as Work, KE, GPE and/or Heat. FTEE T ) He
b) How much work did the chain do to pull the car to the top of the ride? 13 = 7« 2 {o00: {(4Dd Yy = 1000 06T
c) What is the gravitational potential energy at the top of the ride? {00, 00¢¥
d) What is the kinetic energy at the bottom of the first hill? {00, 0067 = KE = § (004"
€) How fast is the roller coaster car going at the bottom of the first hill? < =& 3+ 55 ]
f) 1 the next hill has a height of 90 m determine the following: GPE, KE and speed. ¢ = §to B b = 00, oal
g) Ifa force of 8000 N is applied to stop the car at the end of the ride, what is the stopping distance? | }
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Final Revieuf Packet p ’}"5/7
Part I (Units 6-9) Lokl L

Please note that the following chapters are meant to direct your studying,
We did not cover every topic in each of the listed section of the Physics Classroom.

ysies Classroom:
Key Voeab Words:
wave, transverse wave, longitudinal wave, trough, crest, wavelength, frequency, principle of superposition,
interference, destructive interference, node, constructive interference, antinode, reflection, refraction,
diffraction, pitch, Doppler shift, resonance, light, electromagnetic spectrum, primary color, secondary color, dye,
pigment, primary pigment, secondary pigment, polarized

Waves + Sound Waves & Music + Light Waves & Color

Coradrs)

Problems: :
1. Identify the following images as one of the following: reflection, interference, diffraction or refraction.
In adldition, describe what each term means.
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2. If sound travels at 5600 m/s through a steel rod, what is the @é&eiéngth,"'given a wave frequency of 2480 Hz?
3. The speed of a wave depends upon (i.e., is causally affected by)... & (o3
“a)- the properties of the medium through which the wave travels.
b) the wavelength of the wave. :
¢) the frequency of the wave.

d) both the wavelength and the frjf; the wave.

4. Look at the image in problem 1, letter
a) What do the light bands represent?" pé

-5
£

b) What do the dark bands represent? g g ' .
¢} What do the gray fuzzy lines represent? e veg bl s iUl s &
- TR A mbalinge
5. Whatis the Dopjpler shift? Provide an example of a time when you experienced this phenomenon, ¢ &K i i;}m j V_:f %
, 3-"‘§f‘{t}€13€.f decedese 1 4 Fora dane 55% Sotadd Sopce dfiding by
6.  Ella Fitzgerald has the ability to break glass when she sings. y does the glass shatter?

R A 4 Sdaccis  ab o 1y naweal frg Cianly '
7. TRUE Ol{;FALSE_-fi In order for John to hear Jill, air molecules must move from the lips of Jill to the ears of John.
o C A {} I LS ha ot 1] e. ( %i}‘ P fc;d I mi} - o
8. A sound wave is different than a light wave in that a sound'wave is...
‘a) _ produced by an oscillating object and a light wave is not,
<__b).-hot capable of traveling through a vacuum,
¢} not capable of diffracting and light wave is.

d) Capable of existing with a variety of frequencies and a light wave has a single frequency.
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W
Label the following diagram. Include th@e terms: amplitude, wavelength (all 3 ways to
antinode.

AN
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indicate wavelength), node;
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10. Fill in the diagrams for the mixing of light and the mixing of pigments:
Light : Pigment
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11. The diagrams depict a sheet of paper being illuminated with white light (ROYGBIV). The papers are impregnated with a

chemical capable of absorbing one or more of the colors of white light. In each case, determine which color(s) of light are
reflected by the paper and what color the paper will appear to an observer. '

Exaraple A ﬁf} LT Example B
Mluminated wilh Y Maminated with Fer Y g&
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ROYBIY

. Inthe diagrams below, several sheets of paper are illuminated by different primary colors of light (R for red, B for blue, and G
for green). Indicate what primary colors of light will be reflected and the appearance of the sheet of paper. (Note the similarity
between this problem and the above problem.)
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13. How do you create cyan light?
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15. Consider the visible light spectrum (ROYGBIV)
a) Which color has the greatest frequency? &Y U”
b) Which color has the greatest wavelength”. { g}f\

Refraction...

Physics Ciassroom: Reflection. ..
Key Voeab Words:

reflection, refraction, angle of refraction, angle of incidence, plane (flat) mirrors, concave converging |

mirrors, convex diverging mirrors, convex converging lens, concave diverging lens, real, virtual, inverted, upright. |
Problems:
1. Answer the following questions as they pertain to mirrors: Vo T T Y

a) Describe the physical properties of the image seen in a plane mirror. v Pl i Y G A

b) Describe the physical properties of a virtual image. Lipright, vk Hemt  aijg i‘iu > oxp Lon b .

c) An object produces a virtaal image in a concave mirror. Where is the object 1ocated‘? Wabe rd o aafgs

d) An object is located beyond the center of curvature (2f) of a concave converging mirror, Locat and

_ describe the physical properties of the image. = malls wedrpay ok S ém\ Ll %{ﬁ
'e). Pescribe the image seen in a convex diverging mirror.

FaliaN

2. Answer the following questions as they pertain to lens: \ Lo et A b
savéeeth b Ta xi)c“;g !
a) Describe the physical properties of an Lmage seen in a convex converging lens, VAT Sylimat
/bi Describe the physical propertles of an image seen in a concave diverging lens. wf“miiﬂ N f-’(i o7 Sy g%%;_..i {-‘aﬁ;‘f i m&%
onY o carion Y
3. Anobject 2 Fem high is placed 12, b c¢m from a concave converging mirror with a focal point of 3.0 em.
a) Draw aray diagram. Use a ruler to mark
;E.and 2 at~equa}~spaemg e o
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b) Where will the image be located?
c) How high is the image? oLt

.

MEN 18 ek

E
4. An object that is 4. 0 cm high is placed 14 {) em from a convex converging lens that has a focal length of 9. 0 cm, o
' Ay TDrAWETAY dlagr““?i“rﬁ”‘U“S*e“’ﬁmlé“f‘ oAl = s Y
f and 2f at equal spacing. \ T
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b) Where will the 11nage be located? "ot xg, \c\ L
¢} How high is the image? o .

Physices Classroom: Static Electricity

Key Vocab Words: . g
electrostatics, neutral, insulator, conductor, electroscope, charging by friction, charging by conductlon?@“’ W_ AN o1 &,‘U}_ |
charging by induction, grounding, electric field, electric field lines A, = 9 e Lo s;‘f“’“% :

Preblems: : i £ ;/ o é,b it

1. Describe the steps one would take to charge an object by each of the following ways: friction, conduction, and
induction. -, nym TUCNN T S W oo Ol figd 2 niﬂ Gt gpiean ;,i i

2. TRUE 0r<F ALSEf— An object that is positively charged contains all protons and no electrons.
DI NT e T
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9. Label the following diagram. Include ‘zhgfe terms: amplitude, wavelength (all 3 ways to indicate wavelength),
antinode, e B e - .
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10. Fill in the diagrams for the mixing of light and the mixing of pigments:
Light : Pigment _
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11 The diagrams depict a sheet of paper being illuminated with white 1
chemical capable of absorbing one or more of the colors of white i
reflected by the paper and what color the paper will appear to an o
Example A

— ""-»-fxr«,w-«;‘;"“f
S e p

bserver,

% oo, Example B
Muminated with P Maminated with iy (jﬁ
RD‘&‘@BW Rwﬂs::lis — {EB?GB:’J Reflocts 27 ¢

I
angd o
% Appears 10 Appars EEE { {’} f’i

B g M

Paper capabls FPapsr capahle

of ahzorking of absorhisg
E_ﬁ'l’B i ORIy

12

In the diagrams below, several sheets of paper are illuminated b
for green). Indicate what primary colors of light

e
node,

ght (ROYGBIV). The papers are impregnated with a
ght. In each case, determine which color(s) of light are

y different primary colors of light (R for red, B for blue, and G

will be reflected and the appearance of the sheet of paper. (Note the similarity
between this problem and the above problem.)
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13. How do you create cyan light?
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15. Consider the visible light spectrum (ROYGBIV)...

a) Which color has the greatest frequency? %384 &¥
b) Which color has the greatest wavelength"?. VI

Physies Classroom: Reflection. ..+ Refraction. ..
Key Vocab Words:

reflection, refraction, angle of refraction, angle of incidence, plane (flat) mirrors, concave converging

mirrors, convex diverging mirrors, convex converging lens, concave diverging lens, real, virtual, inverted, upright.
Problems:

1. Answer the following questions as they pertain to mirrots: dis do W = e
a) Describe the physical properties of the image seen in a plane mirror. p i - b
b) Describe the physical properties of a virtual image. tpiight, what iwm +oap ga afy +o Convled.
¢) An object produces a virtual image in a concave mirror. Where is the object located? wela rd Mo sdreed
d)} An object is located beyond the center of curvature (2f) of a concave convergmg mirror. Locate and
describe the physical propemes of the image. = malit/ adrpay od % AN g_ff
) ) Describe the image seen in a convex diverging mirror.

i {‘E U\J?? &L{‘v“\

2. Answer the following questions as they pertain to lens:
a)y Describe the physical properties of an image seen in a convex converging lens. )
b Describe the physical properties of an image seen in a concave diverging lens. AATSITN dred o
G e (arign
3. Anobject 2 Aem high is placed 12. b cm from a concave converging mirror with a focal point of 3 0 cm.
a) Draw aray diagram Use a ruler to mark
nd: 2f_a|. Ut:[uul :)Pauxus

Lo , ‘\Tl‘ c}q b??{
ﬂ\mjh’f\g-«;"{;{}'\ %*\ ¥&u e w\,j im&‘%

Singg ii“:jf'? _&;} {», gl f mi,}

pbt —
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N 3 4 4 .
_i__ I FA T _é“jm
b) Where will the image be located? Y. wd Ao
¢) How high is the image? oLyt 7 IR .
[N S50 Cout distien by Zmhem
¢
4 An object that is 4, 0 cm high is placed 14 0 cm from a convex converging lens that has a focal length of 9.0 om, M
=@y Dfaw i Ay diggram - Usewratertoniark S sl
fand 2f at equal spacing.
y e

b} Where will the 1mage be Jocated? »t *19 \a\ L
¢) How high is the image?
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Physics Classroom: Static Electricity
Key Vocab Words: . o
clectrostatics, neutral, insulator, conductor, electroscope, charging by friction, charging by conductlon?%\* mi_ PR W\ i
charging by induction, grounding, electric field, electric field lines ol "’{ 0yt ’W* “, u::?‘*j‘lf}
Problems: : o E a,ﬂ é,bgf‘ﬁ
1. Describe the steps one would take to charge an object by each of the following ways: friction, conduction, and
induction. w3 (g ;@g,m,% T ‘s,;;j Fit wj o wan,ft}aij H‘g}g{{ e fk}sz\d .

2.  TRUE m(FAIi@;EL An object that is positively charged contains all protons and no electrons.
findy ‘\if\a( €}€J3 b M




3.  TRUE 0( FALSE —An object that is negatwely charged could contain only electrons with no accompanying protens. [ﬂ
W Possbig i
4. TRUE or@ALSE An obj ect that is electrically neutral contains only neutrons.
Y foss Jole

o

5. A physics student is investigating the charge on several objects and makes findings below. The student knows that
object A is negatively charged and object B is elecirically neutral. What can be concluded about the charge on
objects C, D, ¥ and F?

Object € - Object D — Object £ + Object F +
attracts B i repels C - attracts D — attracts A -
repels F &

6. A rubber balloon possesses a positive charge. If brought near and touched to the door of a wooden cabinet it sticks to
the door. This does not occur with an uncharged baﬂoon Explain what happens to allow the balloon to stick.

Li’fﬁ.ﬁ TBAGAR A gl {, H i’e;stf\ 4 Al %Uﬂg%ﬁ{,-h

Physics Classroom: Current Electricity

Key Vocab Words:
electric current, conventional current, electric circuit, resistance, voltage, series circuit, equivalent resistance,
parallel circuit, ammeter, voltmeter, kilo-watt hour

Problems: U 4
1. Which of the following will cause the current through an electrical circuit to decrease?
a. decrease the voltage b. decrease the resistance c. increase the voltage @increase the resistance
2. A circuit is wired with a power supply, a resistor and an ammeter (for measuring current). The ammeter reads a
current of 24 mA (milliAmps). Determine the new current if the yoltage of the power supply was..
a) Increased by a factor of 2 and the resistance was held constant. 4& /1 /4 3 ,f =y { ;\}

b) Increased by a factor of 2 and the resistance was increased by a factor of 2, 74
¢) Increased by a factor of 3 and the resistance was decreased by a factor of 25% gg i v[,}l

&
()

Two 15.0-Q resistors and two 20.0-Q resistors (for a total of 4 resistors) are connected in §eries’and placed across a
35.0-V battery. ‘,m_n.m, !
a) What is the equivalent resistance of the cireuit? 70.0% PEVEREEC % 00
b) What is the value of the current in the circuit? 55 fyen 5 R i
¢) What is the potential drop (voltage) across each resistor? ¥ g = 7.5V, =109 }L_ EA
d) Calculate the power of each resistor. ¥, = 275w P, 25, e

e) Calculate the total power in the circuit. |7 = .5 wi
f) Assuming that the above resistors are light bulbs of glven resistance, what will happen if one is unscrewed?
ﬂ*ﬁﬁ,q all ae derie
4. A 15.0-Q resistors and a 30.0-Q resistor are connected m(parailel\and placed across a 40.0-V battery.
a) What is the equivalent resistance of the circuit? {0352 S
b) What is the value of the current in each branch of the ¢ircuit? T g w10 Lot ERIRY L } g 2,
¢) What is the value of the total ‘current through the ciretit? 7 - q r\ mps Tt
d) Calculate the power of each resistor. P o AeFL ﬁ’) P LW
e) Calculate the total power in the circuit.  {# = Ty~
f) Assuming that each of the above resistors are hght bulbs of given resistance, what will

happen if one is unscrewed? vt o2 h@vwa o hiwrle %f.mga,%% .

5. A coffee pot, rated at 950 W, is plugged into a 120-V source and left on for 4 hours
~ a) How much energy (in kWh) does the coffee pot use? (1000 W =1 kW). ZEU vt
b) If it costs $0.14 for every kilowatt-hour, how much does it cost to run the coffee pot?

v \ﬁ @s {;’j”




