Physics Final Study Guide

Unit 1: 
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1. This displacement—time graph below represents the motion of a car along a straight line.
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During which interval was the cart accelerating?
a. I – II
b. II – III
c. III – IV
d. IV – V
2. Consider this displacement vs. time graph representing the motion of a bicyclist
[image: ]
What is the average velocity of the bicyclist between 0 and 3 seconds?
a. 3.3 m/s
b. 5.0 m/s
c. 7.5 m/s
d. 10. m/s
3. A typical radio wave has a period of 0.0000010 ms. Express the period in seconds.
4. The Sears Tower in Chicago is 443 m tall. Joe wants to set the world’s stair climbing  record and runs all the way to the roof of the tower. If Joe’s average upward speed is 0.60 m/s, how long will it take Joe to climb from street level to the roof of the Sears Tower?
Unit 2: Motion in One Dimension
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1. The baseball catcher throws a ball vertically upward and catches it in the same spot as it returns to the mitt. At what point in the ball’s path does it experience zero velocity and non zero acceleration at the same time.
a. Midway on the way up
b. At the top of its trajectory
c. The instant it leave the catcher’s hand
d. The instant before it arrives in the catcher’s mitt
2. When there is no air resistance, objects of different masses
a. Fall with equal acceleration with similar displacement
b. Fall with different accelerations with different displacements
c. Fall with equal accelerations with different displacements
3. Fall with different accelerations with similar displacements A car accelerates at a constant rate from 15 m/s to 25m/s while it travels 1.25m. How long does it take to achieve this speed?
4. An airplane starts form rest and accelerates at a constant 3.00m/s2 for 30.0s before leaving the ground. (a) How far did it move? (b) How fast was in going when it took off? 
5. Seagulls are often observed dropping clams and other shellfish from a height to the rocks below, as a means of opening the shells. If a seagull drops a shell from rest at a height of 14m, how fast is the shell moving when it hits the rocks?
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Use the following diagram to answer question number 1.
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1. A cart with a mass of 5 kg rests on a floor next to a wall, as shown in the diagram above. A person pushes on the cart to the left toward the wall with a force of 100 N. Which of the following statements is true it this situation
a. The wall does not push on the cart
b. The floor pushes 100 N up on the cart
c. The car pushes 100 N down on the floor
d. The wall pushes 100 N to the right on the cart
Use the diagram below to answer question number 2
[image: ]
2. A 1500 kg car has an applied forward force of 5000 N and experience an air resistance of 1250 N. What is the car’s acceleration
a. 2.5 m/s2
b. 3.3 m/s2
c. 4.2 m/s2
d. 9.8 m/s2

Use the diagram below to answer question number 3.
[image: ]
3. A performer pulls a tablecloth out from under a complete set of dinnerware as shown in the illustration above. Which of the following best explains the performer’s success at leaving all the dinnerware on the table?
a. The inertia of the dinnerware
b. The large mass of the tablecloth
c. The placement of the dinnerware
d. The rough material of the tablecloth
4. Moe, Larry and Curly push on a 752 kg boat that floats next to a dock. The each exert an 80.5 N force parallel to the dock.
a. What is the acceleration of the boat if they all push in the same direction?
Work:						Answer: ________________
b. What is the magnitude or the boat’s acceleration if Larry and Curly push in the opposite direction to Moe’s push?
5. In a tennis serve, a 0.070 kg ball can be accelerated from rest to 35 m/s over a distance of 0.80 m. Find the average force exerted by the racket on the ball during the serve.
6. A force of magnitude 7.50 N pushes three boxes with asses m1 = 1.30 kg, m2 = 3.20 kg, and m3 = 3.20 kg. Find the contact force between 
a. Boxes 1 and 2
b. Boxes 2 and 3
7. Suppose a rocket launches with an acceleration of 32 m/s2. What is the apparent weight of an 85 kg astronaut aboard this rocket?
Unit 3: Motion In Two Dimensions[image: C:\DOCUME~1\SUPERV~1\LOCALS~1\Temp\msohtmlclip1\01\clip_image001.png]
1. A boat traveling at 58.2km/h with a heading of 90o meets a current of 2.03km/h with a heading of 20o. What is the velocity of the airplane?
2. An airplane traveling at a heading of 192o for 1250km. The plane then turns to a heading of 315o and travels for 952km. What is the displacement of the airplane?
3. A ball is thrown in the air with a velocity of 12.36m/s at 260 above the horizontal. What are the components of the balls velocity?
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4. A driver runs horizontally off the end of a diving board with an initial speed of 1.75m/s. If the diving board is 3.00m above the water, what is the diver’s speed jut before she enters the water?
5. A second baseman tosses the ball to the first baseman, which catches it at the same level form which it was thrown. The throw made with an initial speed of 17.0m/s at an angle of 35.0oabove the horizontal.				
(a) What is the horizontal component of the ball’s velocity just before it is caught? 
(b) How long is the ball in the air? 
(c) How high was the ball thrown?
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6. A 86kg person hangs in the middle of a high wire. If the wire bends so that it makes a 7.8o angle with the ground, what is the tension on the wires?
7. A washing machine is slide out of the back of a truck along a ramp at a constant velocity that makes an angle of 22o with the ground. If the washing machine weighs 195N, (a) what is the force of friction? (b)What is the coefficient of kinetic friction between the ramp and the mashing machine?
8. A trained seal with a mass of 136kg slides form rest down a ramp that makes a 28o angle with the ground. If he is pushed with an acceleration of 5.62m/s2 (a) What is the force of friction between the seal and the ramp? (b) What is the coefficient of kinetic friction?
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9. What is the period of a wheel rotating at what and angular velocity of 96.3rpm?
10. What is the angular speed (in rev/min) of the Earth as it orbits about the Sun?
11. One of the most studied objects in the night sky is the Crab nebula, the remains of a supernova explosion observed by the Chinese in 1054. In 1968 it was discovered that a pulsar, a rapidly rotating neutron star that emits a pulse of radio waves with each revolution, lies near the center of the Crab nebula. The period of this pulsar is 33 ms. What is the angular speed (in rad/s) of the crab nebula pulsar
12. A 3.5 inch floppy disk in a computer rotates with a period of 2.00 x 10-1 s. What is 
a. The angular speed of the disk? 
b. The linear speed of a point on the rim of the disk (Note: a 3.5inch floppy disk has a radius of 1.75 in which is equal to 4.45 cm.) 
c. Does a point near the center of the disk have an angular speed that is greater than, less than, or the same as the angular speed found in part (a)? Explain.

13. A discuss thrower starts form rest and begins to rotate with a constant angular acceleration of 2.2 rad/s2 
a. How many revolutions does it take for the discus thrower’s angular speed to reach 14.3rpm? 
b. How long does this take? 
14. In a microhematocrit centrifuge, small sample of blood are placed in heparinized capillary tube. The tubes are rotated at 11,500 rpm, what the bottom of the tubes 9.07 cm form the axis of rotation.
a. Find the tangential speed of the bottom of the tubes. 
b. What is the centripetal acceleration at the bottom of the tubes? 
15. To tighten a spark plug, it is recommended that a torque of 15 Nm be applied. If a mechanic tightens the spark plug with a wrench that is 25 cm long, what is the minimum force necessary to create the desired torque.
16. A person holds a 1.42 N baseball in his hand, a distance of 34.0 cm from the elbow joint. The bicep, attaches at a distance of 2.75 cm from the elbow, exerts an upward force of 12.6 N on the forearm. Consider the forearm and hand to be a uniform rod with a mass of 1.20 kg.
a. Calculate the net torque acting on the forearm and hand. Use the elbow joint as the axis of rotation. 
b. If the net torque obtained in part (a) is nonzero, in which direction will the forearm and hand rotatate? Justify your answer. 
c. Would the torque exerted on the forearm by the biceps increase or decrease if the biceps were attached farther from the elbow? Justify your answer.
Unit 4: Energy, Work, Power and Momentum 
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1. A 15.0g bullet has a speed of 1.30km/s. What is the kinetic energy of the bullet?
2. A bird drops a worm for a branch that is 5.6m above the ground with a velocity of 3.6m/s. What is the velocity of the worm when it reaches 2.3m above the ground?
3.  A 2.0x103  kg car accelerates form rest under the action of two forces. One is a forward force of 1140 N provide by traction between the wheels and the road. The other is a 950 N resistive force due to various frictional forces. Use the work-kinetic energy theorem to determine how far the car must travel for it speed to reach 2.0 m/s.
4. A lawn roller is pushed across a lawn by a force of 115N along the direction of the handle, which is 22.5o above the horizontal. If it is pushed 13.6 m
		a. How much work is done on the roller?
		b. If it takes 90.0 s to push it that distance, how much power is being developed.
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4. Your brother’s mass is 35.6 kg and he has a 1.3 kg skateboard. What is the combined momentum of your brother and his skateboard if they are going 9.50 m/s?
5. A hockey player makes a slap shot, exerting a constant force of 30.0 N on the hockey puck for 0.16 s. What is the magnitude of the impulse given to the puck?
6. A football punter accelerates a 0.55 kg football from rest to a speed of 8.0 m/s in 0.25 s. What constant force does the punter exert on the ball?
7. A 1.20 kg skateboard is costing along the pavement at a speed of 5.00 m/s when a 0.800 kg cat drops form a tree vertically downward onto the skateboard. What is the speed of the skateboard-cat combination?
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8. A container of gas is at a pressure of 1.3  105 Pa and a volume of 6.0 m3. How much work is done by the gas if it expands at constant pressure to twice its initial volume?
a. 3.7  105 J   b. 2.6  105 J   c. 7.8  105 J   d. 4.6  105 J
9. 
[image: ]
Describe how temperature is related to the kinetic energy of the molecules of the gas in the figure above.
10.  A 5.0 x 10-3 kg nickel drops a distance of 60.0 m to the ground. If 70.0% of the initial internal energy goes into increasing the internal energy of the nickel, determine the magnitude of the increase
11. A 2.00 x 102 g of water at 70.00 is heated to steam at 140.0oC. How much heat is absorbed?
12. The internal energy of the gas in a gasoline engine’s cylinder decreases by 195 J. If 60.0 J of work is done by the gas, how much energy is transferred as heat? Is the energy added to or removed from the gas?
Unit 5 Waves
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Base your answers to question 15- 17 on the information and diagram below (5 pts each)
Three waves, A, B, C, travel 12 meters in 2.0 seconds through the same medium as shown in the diagram below
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1. What is the amplitude of wave C?
2. What is the period of wave A?
3. What is the speed of wave B?
4. A jackhammer emits a sound with and intensity of 1.6 x 10-3 W/m2. What is the intensity level of the jackhammer?
5. Write an expression for a transverse harmonic wave that has a wavelength of 2.8 m and propagates to the left with a speed of 13.3 m/s. The amplitude of the wave is .45 m
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6. A train moving with a speed of 45.2 m/s sounds a 151 Hz horn. What frequency is heard by an observer standing, near the tracks as the train approaches?
Unit 6 Electricity 
Know what was on the last test 
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4.1 Force and Motion

Vocabulary

« force (.9)

» free-body dagram p.o5)

« netforco 5. 07)

« Newion's second law
®99

« Nowton' st law 5 50)

« inera .95

+ cquibrum (.55

4.2 Using Newton's L

Vocabulary
« apparent weight . 55)
+ woightessness p.ce)

« arag force . 109

+ tominal velocty (. 101

Key Concepts

+ An object that experiences a push or a pull has a force exerted on it

 Forces have borth directon and magnitude.

« Forces may be divided into contact and fied forces.

* I freebody diagram, always draw the force vecors leading away from the
object, even ifthe force is 3 push

 The forces acting upon an object can be added using vector addiion (o find
the net force

 Newton'ssecond law states that the aceeleration of a system equals the net
force actng on . divided by its mass.

.
 Newton'sfirst aw states that an object that i a rst will emain at est, and.
an object that is moving will continue to move in 2 szigh line with
constant speed, i and oy if the net force acting on that objctis zero.

+ An object with no net force acting on it i in equilibrium.

Key Concepts

* The weight of an object depends upon the acceleration due to gravity and.
e mas o he it

+ A bjecs apparent weight s the force an bject expeiences 5 2 sl of
e contct orces acin on i, ivingth abject n ccelerston

« A cbject with no pparent weight xperiences welghilesnss

+ The ffct of drag on an objecs motion s detemined by the objects
weght sz nd shape.

« I fllng object eachs  velociy suchthat thedra force s equal o the
abiects weght, i maintain that velocity called the terminal vloit:
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4.3 Interaction Forces

Vocabulary
« intoraction pair (5122

« Nowton's tirdlaw (5. 102
+ tension o105

+ nomal force o 167)

Key Concepts

+ All force el rom ineractons bt objects.

« Newtonts thi Law states tha the o forces that make up an inteacion
i of forcesane cqua i magnitade, bt oppesie i direction and at on
Giffrent cbjecs

Frnn ™ Faons

« In an interaction pait, F, 5 does not cause By, The two forceseither
exist together or not at Al

* Tension s the specific name forthe force xerted by a rope or string.

 The nommal forc i 3 support force resulting from the contact of two object.
s always perpendicula 1o the plane of contact betwen the two objects.
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Vocabulary
« componsnts (5.122)
+ ectorfosoluion 5. 122

Key Concepts
+ When two vectors are at right angles. you can use the Pythagorean theorem
to determine the magnitude of the resulant vector

R-pip

 The law of cosines and law ofsines can be used to find the magnitude of
the resultant of any two vectors.

R= A+ B 2ABcos 0
R_ A _ B
Sng ~sna ~wmb

* The components of a vector are projections of the component vetors

[

e S S S
s

 Vectors can be summed by separately adding the x. and y-components.
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6.1 Projectile Motion

Vocabulary
« projectlo 5. 1)
+ trajectory 5. )

Key Concepts

 The vertical and horizontal motions of 2 projectle are independent.

 The vertical motion component of a projecil experiences a constant
acclerstion

+ When there is no ar resistance,the horizontal motion component does not
experience an acceleration and has constant velocty.

 Projectle problems ae solved by first using the vertcal motion (o relate
height,time in the it and intial verical velociy. Then the distance taveled
horizonually is found.

 The range of a projectile depends upon the acceleration due to gravity and
‘upon both components of the initial velocity.

 The curved fight path that s followed by a projectle i called a parabola.
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Vocabulary

« Kinotic ficton (p.126)

« statc frcton (- 129)

« coeffcient of kinatic
fcton (- 127)

« coeffcient o staic
fcton (. 127)

Key Concepts

A ficional force acts when two surfaces touch.

« The frctonal force is proportional (o the force pushing the surfaces together

* The kinedc fricton force s cqual o the coeficient of kinetic fiction times
the nommal force

Fosinese = iy

« The static fricion forceisles than or equal (o the coeffcent of static
Fiction times the norma force.

P = by
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8.1 Describing Rotational Motion

Vocabulary

« radian . 17

+ angular dsplacoment
195

« angular velcly . 196)

+ angular accoleration
109

Key Concepts
 Angular postion and is changes are measured in radians. One complete
revolution is 27 rad.
 Angular velociy is given by the following equation.
0

o=l

 Angular aceleration isgiven by the following equation
&

Ly

* For a otating, igid object, the angular displacement, velocty, and
acceleration can be related to the lincar displacement,velociy, and
‘acceleration for any point on the object

= v=r

8.2 Rotational Dynamics

Vocabulary

+ lover am . 01)

« torque . 212)

+ moment ofnerta (. 05

« Newlon's second law for
rotational moton (.206)

Key Concepts

+ When torque is exerted on an obiect, s angular velocity changes.

* Torgque depends on the magnitude ofthe force, the distance from the axis of
rotaion at which it s applied, and the angle between the force and the radius
from the axis of roation 1o the point where the force is 3pplied.

= Frsing

 The moment of inertia of an object depends on the way the objects mass
i distrbuted sbout the rotationsl axis. For 3 point obiect:

et

 Newton'ssecond law fo rotational motion states that angular acceleration
s dirctly proporionl to the net torque and inversly proportionsl to the
moment of nerta.
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Vocabulary
work (o255
energy (. 0)
Kinetic anergy (5255
‘work-anergy thaorem
259
e (250
« power o3
wait . 259

Key Concepts
+ Work s the transfr of energy by mechanical means.

i
J
g
v e i oy
e

+ Work s the produuct ofthe force exerted on an object and the distance the
‘object movesin the direction of the force.
W=Ficoso
 The work done can be detemined by calulating the area under a force-
dislacement graph.
 Poweris the rate of doing work that s the rate ¢ which energy is tansferred.
W
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11.2 Conservation of Energy

Vocabulary
« law ofconservaton of
energy (. 2)

Key Concepts
 The sum of kinetic and potentil enersy s called mechanical energy:

K+ PE

* 1o objects ente or leave a system, the system s considered t0 be a
closed sysem.

 Ifthere are no external forces acting on a sysem, the system is considered
t0be an iolated system.

 The total energy of a closed, isolated system i constant. Wihin the system,
energy can change form, but the total amount of energy does not change.
Thus, energy is conserved.

Kbyt + Pl = KEoger + PEgr
 The type of collson in which the kinetc energy afer the collson is less

than the Kinetic encrgy before the collision iscalled an inclasic collsion.

 The type of collison in which the kinetc energy before and afir the
collsion s the same is called an elastc coliion.

+ Momentum is conserved in collisions i the extemmal force is zero. The
mechanical energy may be unchanged or decteased by the collsion,
depending on whether the collsion is elastic o inelastc
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9.1 Impulse and Momentum

Vocabulary Key Concepts
« impuiso (5. 70) + When doing 2 momentum problem, first examine the system before and
+ momentum (.25 afie the event.
+ mpuisa-momentum  The momentum of an objectis the product of it mass and velocity and
theoram (.220) s 2 vector quantiy
+ angular momentum
s pm
* angular impuise-anguar |+ The impulse on an obiect i the aversge net force exerid on the object
‘momentum thoorem muliplied by the time interval over which the force act.
[

Tmphuse = Fa
« The impulse on an object is qual 1o the change in momentum of the object
Fa=pm
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Key Concepts

+ Acconding to Newion's third L of morion an the L of onservaton of
momentum, the force caered by collding obecs o each b are el
i magnitude and opposie i dccion.

« Momentum i conservd in a cosd,isclated s

* The law of conservation of momentum can be used o explain the.
propulsion of rockets.
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12.1 Temperature and Thermal Energy

Vocabulary
‘conducton (o315

themmal squibrium (5 315)

heat .51

convecton (31)

radiaton 5. 517)

‘Specic heat . 516)

Key Concepts

‘* The temperature of a gas is proportional to the average kinetic energy of
e paricis.

« Thermal cnery is a messure of the el mation of an abjects paricls

« A hemomeerreaches thermal equlibriam with he biect ht it comes
in comtactwith,and hen  temperstre dependent popery of (e
hermomete ndicates the temperture.

« The Celius and Kein temperatre sl are usd i scinific work. The
magninade of 1 K s el t he magmitade of 1°C.

« At ol 51, more thermal enery can b emoved from 3 substance

« Heat s eney tansfed because of a iferenc in emperatre.

Q=mCAT = mC(T,~T)

 Specific heat i the quantity of heat required to raise the temperature of 1 kg
of a substance by 1 K.
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12.2 Changes of State and the Laws of Thermodynamics

Vocabulary
« heat o fusion (5. 24)
+ heat of vaporization
G229

« frstlaw of
thermodynamics (526
« heat engine (5. 25

« entropy 5. 1)

+ second law of
themodynamics (550

Key Concepts
* The heat of fusion i the quantity of heat nesded to change 1 kg of a
substance from s solid o liquid state at its melting point.

Q= miy

 The heat of vaporization s the quaniity of heat neded to change 1 kg of
a substance from its liquid to gaseous state at s biling point.

Q=mi,

 Heat ransferred duing a change of state does not change the temperature
of a substance.

 The change in energy of an objectis the sum of the heat added to it minus
the work done by the abject

Aa-Q-w
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141 Pertodic Motion
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15.1 Properties and Detection of Sound

Vocabulary
‘Sound wave (. 404)
pich 005
loudness . 206)
‘sound ovel (. 106)
ocibe (. 08)
Dopplr efect . 407

Key Concepts

 Sound is a pressure variation transmitted through matter 35  longitudinal

A sound wave has frequency; wavelengih, speed, and amplitude. Sound waves.
relectand interfer.

 The speed of sound in ai at room temperature (20°C) is 343 mjs. The speed
increases roughly 0.6 mjs with each 1°C increasein temperature.

 Sound detectors conver the energy caried by a sound wave into another
form of energy. The human car i a highly eficient and sensitve detector
of sound waves.

 The frequency of a sound wave s heard as is pitch.

 The pressure amplitude of 2 sound wave can be measured in decibels (d8)

 The loudness of sound as perceived by the ear and brain depends mainly.
on its amplitude.

 The Doppler efec s the change in frequency of sound caused by the
motion ofcither the source or the detector. It can be calculated with the
following equation.
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Vocabulary

* physics (5.9

* dimensional analysis
Py

« significant diits (.7)

« scientific method (7. )

« hypothesis (5.5)

« scientfc law (5.9)

« scientifc theory 5 10)

* measurement (1)
* precsion (5,12
* accuracy (. 15)

Key Concepts

 Physics isthe study of matter and energy and their relationships.

 Dimensional analyss is used 1 check that an answer will be i the corect

 The result of any mathematical operation with measurements never can be
more precise than the leas.precise measurement involved in the operation.

 The scientific method is asystematic method of observing, experimenting,
‘and analyzing to answer questions about the natural world.

 Scientific deas change in response to new data.

 Scientific laws and theoriesare wellestablished descriptions and
‘explanations of nature

Ke Concepts

 New scientific findings must be reproducibl; that i, others must be able
to measure and find the same results.

+ All measurements ae subject 0 some uncertainty.

 Precision is the degee of exactness with which a quanieyis measured.
Scientific notaion shows how precse 2 measurement s

 Accuracy is the extent 1o which 3 measurement matches the true value.
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Displacement vs. Time for a Cart
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