Physics
Final Review Packet v. 2016
Units 1-9

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.

Umt =2 —Motionin: LD

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: North ¢
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1. Looking at the graph to the right. .. 5 Slop
a) Identify the p8sition at 6 seconds. .4 /,‘
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oL Looking at the graph to the right... (m/s) ©
a) Describe the motion of the object. 4
b) Describe the acceleration of the object »
a) Object moves North and | ~ 3
slocws down South 2 4 f——8 e gy 9g a3 " op
i . time (s)
b) Negative aceleration, constant
3. Identify the type of mathematical relationship for each of the following:
a. b. c. F=ma d.
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4. Draw a position vs. time, a velocity vs. time and an acceleration vs. time 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 acceleration).
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9. An airplane flying at a velocity of 165 m/s accelerates at a rate of 7.0 m/s2 for 5.0 seconds. What is the final velocity
of the plane? Ns - 165 n ZoM o | .
A=YV, Fofpc =g Ve (FoR)Eo)+1u5Y | Ve= 2001
b.os
6. A motorcycle starts from rest and accelerates uniformly for 5.0 seconds. During this time, it travels a distance of 140

meters. At what rate was it accelerating? m
A= V; At + L At” @z (M B

2Bs?
1A = O + -!-61.(58)2



7. A wrecking ball is hanging at rest from a crane when suddenly the cable breaks. The time that it takes to fall to
ground is 2.4 s. How far has the ball traveled during this time?

- —-: - Ve _ 2 — e
AX= ViAt + FA(Bt)= AX=0+L(-9.8%.)(2.48) (A% =z —28.924m
8. A ball is thrown upward with an initial velocity of 12.0 m/s.
a) Draw a position-time graph for the ball’s movement from the initial throw to the moment it hits the ground.
b) What is the velocity at maximum height?
c) What is the acceleration at maximum height?
d) How much time does it take to reach its maximum height?

e) Using the position vs. time graph, answer the following questions and construct a velocity vs. time and an

acceleration vs. time graph. North 4
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a) Describe motion for each section (1, 2, 3, and 4). - _20 ‘
b) What is the object’s average velocity from 15-25 s? A) see. % Vs. t Sraph C.) V"2,

c) What is the object’s average velocity from 25-35 s? R 10s

d) What is the object’s average velocity from 35-50 s? b) Nz é_),( . :

e) Draw the corresponding velocity vs. time graph. At Cl) \ = OL;'.

: : : o
f) Draw the corresponding acceleration vs. time graph . V= +lom .| p%
\0s
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9. Use the velocity vs. time graph below to 10
answer the questions that follow. /
velocity 8

a) What is the object’s acceleration from (m/s) 6
0-8 seconds?
b) What is the object’s acceleration from 4 <] /

8-10 seconds? l[@ m 2
Q) o= V-V =0-45:-0.55 o B >
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Physics Classroom: Newton’s Laws
Key Vocab Words: ,
force, free-body diagram, net force, Newton’s first law, Newton’s second law, inertia, Newton’s third law
Problems:
1 If the forces acting upon an object are balanced, then the object...
a) must not be moving. ;
b) must be moving with a constant velocityy O must be at rest
must not be accelerating.
d) none of these




2: If a bug and a truck windshield collide head-on, explain which one experiences a greater impact force.

i They experience e Same force, but +he less massive buq has a
greater acceleration _ _
3. You are 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. Explain why this happens.
Before the turn, you are moving straight: When +he car torns, you

continve ts Moye s+rm‘3h+. Your ‘mass resists +he acceleration of +he

Car turning .The tendenc)- oF mass +o resist accelecahon is inert
4. The block is ﬁﬁ‘tl’ﬁl?—mg;i.nge ata speded of 5141;1/5 to the right. If no net force+acts oneft, what will be its subsequent =

motion?
a)  The block moves to the right and slows down.
é The block moves to the right at the same speed. M@ _ﬂr& (or balapced for‘ces) allows
¢) The block moves to the right and speeds up. ob jz(:/' to g l'ﬂ-o_’ in MO"&'J‘O*\.
d) Its subsequent motion cannot be determined without more information.

35 The block, initially moving to the right at 5 m/s, is acted upon by a net force to the left. How will it continue to move
a) The block moves to the right at the same speed. . Ny
@) The block moves to the right and slows down. evenfuallq it will s 'fap 3 +urn
¢) The block moves to the right and speeds up. bhearn wmwov! . +
d) The block moves to the left and slows down. ﬁnd 3 /lﬂ LQF"&

foree is still present, st ) speodl «
6. If a person gets a bookshelf sliding, and wants to keep it sliding at a constant velocity, they must:

a) Stop pushing and let inertia keep the shelves sliding. $ lows down A

b) Apply a force smaller than the kinetic friction. Slow$s down)

@ Apply a force equal to the kinetic friction. Forc_gg nmoustH be ‘02( Céc'
d) Apply a force greater than the kinetic friction. gp_mds vp '

I Draw free-body diagrams for the following problems. Be sure to draw all the forces with arrows that are of
appropriate length to reflect the given descriptions. Fu
a) Object slides across a horizontal surface at constant speed without friction. [ FN\r
a,& b) A sky diver falls downward through the air at constant velocity (air resistance is important). i
-FO(C“ ¢) An object is suspended from the ceiling. h FK F E
ba./anl.d 'd) An object slide§3 horizontal surface at ¢ ity. Friction is present. A 3
An wagon accelerates from rest because of an applied force. Friction is present. € A~ Heir MUS+
“—unimlanced Fa 9 e an app
8. A 520-kg wrecking ball is suspended from a cable. -'FA E e &
FT a) Draw a free-body diagram of this situation. Fp b e
b) What the mass of the ball? M= 520 g Fa S
c) What is the tension exerted on the ball? [4 Ule'

R 2F,= mgg e ﬁ.,%:o fr=# Fé’i{;’%: (570 ks)(9.8 %) =‘5D‘?§

9. A 920-kg car is towed into the body shop with a force of 300 N. The frict etween the car tires and the road
surface is 115 N. What is the acceleration of the car? S-F; =m QX 206N — IEN= 9

5<4——'f———>F” e (u=0% , Question asks for ax. fa-f =max (270,201

10. A 55-Kg person on a skatcooaid sis0ves at a constant velocity with a force of 65N. What is the coefficient of friction

between the skateboard and the pavement? 8;:7{ » M% (] SN - 9\ (539 M\) =
FN F ZRS::Wb . FA—FK = O Me= 05” =0
e P A Fuzfa- (55@@.33) =839 N —pfv =0 §3N
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Physics Classroom:
Key Vocab Words:
projectile, trajectory, uniform circular motion, centripetal acceleration, centripetal force

Vectors — Motion & Force in 2 Dimensions

Problems:

1. Two balls, one 1.0 kg, the other 3.0 kg, are rolled off the edge of a table at the same speed. fMAS - wot
a) Which ball, if either, travels farther out from the table? Sae a M
b) Which ball, if either hits the ground first? Sanme. . ;
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Work

Physics Classroom:

€—b) What is your centripetal acceleration?

O TSN
OB NEeroy

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 o
table, it follows a parabolic path to its landing spot on the floor. How far along the floor is this spot from the ta

- - - - = r A
Horizontal Vertical = \h 1 a (.A""
iy s a5 ko res D), .|+ 20 Vig bt + 3% )
S— Voy O -im=0+L(- %8%0(&5
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t ? t Vx = A%

Ax=(2"%)0.45
Ab =

)
Which position should the airplane drop its cargo to hit the target? Draw the path the cargo wou;g ta;e as 1t moves
toward the ground.

The following diagram represents an overhead view of a ball attached to a string that is being spun in a horizontal
circle. .

a) Indicate the direction of the force acting on the ball. n waral —

b) Indicate the direction of the velocity of the ball. u()waroL

¢) Indicate the direction of the acceleration of the ball. j nard —> (same a4 Porrg.)

d) If the ball was suddenly released at the point shown (the black dot), indicate which way the ball wquld travel.
“e) Indicate the direction of the centripetal force acting on the ball. |, Jgrel, —> S -

(redunolont qoestion) ‘ vp

Fu

Consttun

While traveling at 13 m/s, a car hits a dip in the road of radius 24 m.
a) Draw the free-body diagram for the driver. 2 E:= Mma.

v - Fss M_V_"

¢) What is the magnitude of the normal force

; acting on you if you are 60 kg? F Ean r @(IS“ W “:3= ((00 Q(q.a
= m f o = [(ﬂo s s -

@:ﬁg Famz 10)IN 24m 588 v

Work, Energy & Power

Key Vocab Words:
energy, kinetic energy, work, gravitational potential energy, law of conservation of energy

Problems:
1.

-

+: poSHc‘w;
worje

A student lifts a box of books that weighs 185 N. The box is lifted 0.800 m. How much work does the student do o

the box? W= PF"P, = mgh -0 = (195”)(0.2@\!\“: |l‘r‘8J‘} \p

Work dene
loy agplied.
force b LY

Differentiate the following terms: positive work, negative work, nq work. .
e s, perperdlicuar
"4 oqposite, he change “
Force acfs energy decreases in ent(”
in Same direction

As object MoveS, entrqy increages

In which situation is a person doing work on an object?
@ A school crossing guard raises a stop sign that weighs 10 N. + y
A student walks 1 m/s while wearing a backpack that weighs 15 N. & ik

- ntga:h'u&
wor |l
O: npo worllk

¢) A man exerts a 350 N force on a rope attached to a house. () 0
d) A worker holds a box 1 m off the floor. @

UCSHOM. \A),'(I bC—
2 diseussed n
class,



4. Define each of the following scenarios as positive work negatlve work or no work.

a) Lifting a bag of groceries. 4= Work dona \o(j persen, —work dona bﬁ M
b) A hockey puck pushed across the ice. +-Work dbne b‘j S¥iek
¢) Lowering a crate of books to the floor. — Werk dong 57 perSon + Work tLOIM. b

d) Sliding a box across the floor. A Warie dove b 8
Y persen, — WarL dona_ “"j tetion

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

: - m\ 2
K: tmvz = L£(9%0k)(37%2)*-14560 275 T/
6. An 875-kg compact car speeds up from 22.0 m/s to 44.0 m/s while passing another car=
a) What were its initial and final energies? \¢; = -{(8‘:)5 kﬁ\ (L")t = i7—“ 21503"}7 kF {z
b) How much work was done on the car to increase its speed? ) meL) kr-Ki = @35 » 2505 |

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 relative to the ground?

Pr= mgh = (0e)(A8%5X45m) =(3%6q0 T ] (<o)

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
long. Refer to the diagram of the roller coaster below.

K-07J
P= (gooraX A BN(H00m) = 51T 6X0 T -
K= 35 130,000T~ 105/600T = AH30,H
- (gcn )@'8&:)@0\»() = ?05,600 e i -

AN

~ - . k—_——w
\N(apphtd f0c®)” a) Identify each letter on the diagram as Work, KE, GPE and/or Heat. ¥~ Y = —3,13(p,0x
3)‘5{0,0003’ &b) How much work did the chain do to pull the car to the top of the ride? folction 2

- 2 c) What is the gravitational potential energy at the top of the ride? v~
e -‘a_MV m d) What is the kinetic energy at the bottom of the first hill? v~ » :5"3‘9) 6003 of
V=323.56 &-¢) How fast is the roller coaster car going at the bottom of the first hill? enevay ~\-mns€e of

V= '41‘)” &— ) If the next hill has a height of 90 m determine the following: GPE, KE and speed. ) eny | ronmey

o= yvave viotioxn
Physics Classroom: Waves + Sound Waves & Music + Light Waves & Color
Key Vocab 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

Problems:
1. The speed of a wave depends upon (i.e., is causally affected by)...
(@ the properties of the medium through which the wave travels.
b) the wavelength of the wave.
c) the frequency of the wave.

' d) both the wavelength and the frequency of the wave. V= )F) (5 600?) = i Cgo
2. If sound travels at 5600 m/s through a steel rod, what is the wavelength, given a wave frequecy of 2480 Hz?
V4 : A +

3. TRUE or FALSE — In order for John to hear Jill, air molecules must move from the lips of Jill to the ears of John.

>l§ What is the Doppler shift? Provide an example of a time when you experienced this phenomenon.

X Ella Fitzgerald has the ability to break glass when she sings. Why does the glass shatter?



< Identify the following images as one of the following: reflection, interference, diffraction or refraction.
In addition, describe what each term means.

a) c)

. ,-o* *ﬁ
Jimminy Johnny

b) d)
barrier / barrier f} :
Incident /
Ray

>.< Look at the image in problem 6, letter d.
a) What do the light bands represent?
b) What do the dark bands represent?

¢) What do the gray fuzzy lines represent?

X 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.
not capable of traveling through a vacuum.
c) 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.

9. Label the following diagram. Include these terms: amplitude, wavelength (all 3 wa¥s to indicate wavelength),}&

a}@e. N o~ s, P Hhuz are More,
y & o N F % han 3 wa..ﬁ,s
\'\ /‘/ k\ /"f \'\ /'! R N 4 A ®, b NM Ure

o } = ) = o RN W Q

. Fill in the diagrams for the mixing of light and the mixing of pigments:
ight — Pigment

>< 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.

Example A Example B
NMuminated with m Muminated with
ROYGBIY Retlscis ROYGBIV Betlects
and and
Appears _*'° ,<_ Appears _*°°
| i 3 A
\J_,_,—-’———
Paper capable Paper capable
of absorbing of absorbing

ROYBIY oYGBIY



. Explain the difference between a transverse and Iongitudinal wave. Provide an example of each.
L> medium lOSﬁil!oJ'es perpendicuwlar ko wave wot
>Qow do you create cyan light? md‘.um osci uatbs WG-HCI l:b wayl. Met;

><S€uppose the light passes through two polarizing filters whose polarization axes are parallel to each other. What would be the
sult?

X.Consider the visible light spectrum (ROYGBIV)...
a) Which color has the greatest frequency?
b) Which color has the greatest wavelength

Physics Classroom: Reflection...+ Refraction...

Key Vocab Words: :
reflection, refraction, angle of refraction, angle of incidence, plane (flat) mirrors, concave convergin
irrors, convex diverging mirrors, convex converging lens, concave diverging lens, real, virtual, i

erted, upright.

Problems:

1. Answer the folJowing questions as they pertain to mirrors:

b) Describe the physical properties of a virtual image. o
¢) An object produees a virtual image in a concave mirror. Where is the object located?
d) An object is located beyond the center of curvature (2f) of a concave eonverging mirror. Locate and

e) Describe the image seenNin a convex diverging mirror.

2. Answer the following questions as they, pertain to lens:
a) Describe the physical properties oRan image seen in‘a convex converging lens.
b) Describe the physical properties of a image seen in a concave diverging lens.

N\

3. An object 2.4-cm high is placed 12:0 cm from a concave converging mirror with a focal point of 3.0 cm.
.a) Draw a ray diagram. Use/a"ruler to mark fand 2f at equa] spacing.

rd \
e
/
'

here will the image be located?
ow high is the image?



4. An object that 15 4: igh is placed 14.0 cm from a convex converging lens that has a focal length of 9.0 cm.
a) Draw aray diagram. Use aT  mark

fand 2f at equal spacing. e Y ,

b) Where will the image be located?
¢) How high is theimage?

—

Physics Classroom: Static Electricity

Key Vocab Words:

electrostatics, neutral, insulator, conductor, electroscope, charging by friction, charging by conduction,
charging by induction, grounding, electric field, electric field lines ¥ '
Problems:
1.

Problems:
l.

Physics Classroom:  Current Electrici - \

Key Vocab Words: dOOf is 'w So el@d’TMS Sta

18:4%)

Describe the steps one would take to charge an object by each of the following ways: friction, conduction, and
induction.

TRUE or FALSE — An object that is positively charged contains all protons and no electrons.
—

TRUE or FALSE — An object that is negatively charged could contain only electrons with no accompanying proto

TRUE or FALSE — An object that is electrically neutral contains only neutrons.

|

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 electrically neutral. What can be concluded about the charge on

objects C, D, E and F? 13 eann C gome chargt as D F opposite charge.
' Gbject F as A

attracts A ‘

attracts D

repels F same as F‘) D oPPoyl ke E
A rubber balloon possesses a positive charge. If brought near and toucned to the door'of a wooden cabinet it sticks 1
the door. This does not occur with an uncharged balloon. Explain what happens to allow the balloon to stick.

croraed halleon, causes electrons In door to yotate towarels
the balloon. Afoms in deor become polarized @

repels C

electric current, conventional current, electric circuit, resistance, voltage, series circuit, equivalent resistance, nea;
parallel circuit, ammeter, voltmeter, kilo-watt hour ‘ \ e~“

VIR nuel

Which of the following will cause the current through an electrical circuit to decrease?

decrease the voltage b. decrease the resistance c. increase the voltage increase the resistance

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 voltage of the power supply was...
a) Increased by a factor of 2 and the resistance was held constant. w2 1@ VXZ
b) Increased by a factor of 2 and the resistance was increased by a factor ot 2. Tx?2 & sz = V,<
c) Increased by a factor of 3 and the resistance was decreased by a factor of 2.

m IX3& RX%_@VXZ
a



5 Two 15.0-Q resistors and two 20.0-Q resistors (for a total of 4 resistors) are connected in serles and placed across a

35.0-V battery.
a) What is the equivalent resistance of the circuit? 7o V =R
b) What is the value of the current in the circuit? @, 5 A b B
(:‘i-@ 43~c) What is the potential drop (voltage) across each resnstor?

AN0SS each ) Calculate the power of each resistor.

{g a e) Calculate the total power in the circuit. ? IV" | '75
/ f) Assuming that the above resistors are light bulbs of given resistance, what will happen if one is unscrewed?
Lov[aeross all will §o dark.,
each 2084, A 15.0-Q resistors and a 30.0-C2 resistor are connected in parallel and placed across a 40 0-V battery.
a) What is the equivalent resistance of the circuit? [{¢£2- j

b) What is the value of the current in each branch of The circuit? 4oV

-'}hm‘(ﬂa ¢) What is the value of the total cuhent through the circuxt"‘[:q AT I 3o.

d) Calculate the power of each resistor. "V
(ouah e) Calculate the total power in the circuit. (:Ob b W 63, 5 w
| 3A Hﬂ 3 f) Assuming that each of the above resistors are h ht bulbs of given resistance, what will
WLt happen if one is unscrewed?  olfagr” (A1 L‘h

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).
b) Ifit costs $0.14 for every kilowatt-hour, how much does it cost to run the coffee pot?

a) 1= W U= Pat

A e (04450 kW) (4 hys) - 58 Kil-hrs g

L) (‘6 8 K. hr5> (go Sy hx <{)0 5(7)

TOUV\O\ vp
With mone

\



Constants g =9.8 m/s?

Basic Motion Definitions
s=d
t
v =Ax
At
a=Av
At

Forces and Newton’s Laws

Frer=me Z'F=Mma
"Fﬁ'f’mg G- mﬁ

Fo = Mufu
W FS':J‘L')E)

(max)

Work & Energy
KE=lomw? K= imv?
-G-PE——-megh P= mgh
W=+FD
W KF kl

WEP

tﬁl) (d hé
W H')

Electric Circuits

OHMS’ LAW V=IR

SERIES tear=t=1r—13

REE. =R, +R;+R;

X7 o O 4 [ s, O 4
VT VTS

5 (R
\’ total

POWER P=1V =]’R = V?

Lenses & Murrors

Viight = 3.00 x 10% m/s

Motion with Constant Acceleration

AX= Vidb + LA (%)

Ase=spstebtoat? _
— 1
o Qaé;: V2o vty %-_d..A)
“ dw NE-
Circular Motion Ak
M V= anr
f— T
& = ¥ o
r :
petE——ma———m-+2 ¢, = Mq,
r
Wave Motion
v=Af v
f=1 or T=1_
T 4

PARALLEL I-mn——l—ﬁhl-g_:tl_g,

Rz &Z —L‘

7 IO[al V

ENERGY E=Pt=1Vt=]’Rt=V?
R



