Physics K

Name: _________________


Cumulative Exam Study Guide


1. The following table lists the physical quantities studied so far in this course.  Complete the table for each of the physical quantities by following the example provided.

	Physical Quantity
	Definition
	Symbol
	Scalar or Vector
	Units

	Speed


	Rate at which an object covers distance; how fast an object moves
	v
	scalar
	m/s

	Velocity


	Distance traveled in a given amount of time in a specific direction
	v
	Vector
	m/s

	Position


	Your location relative to a reference point or “where you are “
	d
	Scalar
	m

	Distance


	How far you have traveled
	d
	Scalar
	m or km

	Displacement


	Where you are as compared to where you started (straight line distance)
	d
	Vector
	m or km

	Acceleration


	Change in speed/unit time, can be negative (getting slower) or positive (going faster).  Since it is a vector, direction is also a factor.  When direction changes, acceleration changes as well
	a
	Vector
	m/s2

	Mass


	The amount of matter in an object.
	m
	Vector
	kg

	Force


	A push or a pull (which may or may not carry movement.  Force is directional
	F
	Vector
	N

	Net Force


	Sum of all forces on an object.  The net force sums all the forces (often using vectors) to arrive at a single value for direction and amount of the force
	Fnet
	Vector
	N

	Weight


	The pull of gravity exerted on a mass.  Weight is a force and since gravity has an acceleration direction, weight is a vector
	Fweight  or weight
	Vector
	N

	Period


	The amount of time required to travel the circumference of a circle (1 revolution)   time(s)/# revolutions = Period
	T
	Scalar
	sec

	Tangential Velocity or Linear Speed
	The constant speed at which an object moves around a circle.  Direction changes constantly.
	V
	Vector
	m/s

	Centripetal Force


	A net force directed toward the center, which is present for an object to circle uniformly (at a constant speed)
	Fcent
	Vector
	N
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2. The following vocabulary words are also important.  Define them in the table below.

	Vocabulary Term
	Definition

	Static Equilibrium
	An object at rest.  Fnet on the object = 0

	Dynamic Equilibrium
	A moving object which is moving at constant speed in a straightline path.  Fnet on the object = 0

	Inertia
	The property of any body to resist its change in motion

	Scalar
	A quantity such as mass, volume or time that can be completely specified by magnitude and has no direction

	Vector
	A quantity such a force, velocity, acceleration that has speed and direction

	Resultant
	The vector sum of all forces acting on an object.  These are combined into a single line that illustrates both magnitude and direction of the forces.

	Component
	A component is created when a vector is split into its X and Y components.  The components are ALWAYS perpendicular  

	Projectile
	An object that moves through air or space that is acted upon only by gravity (and air resistance, if any)

	Gravity
	The attraction between two masses.  Most often it is used to describe the pull of the earth on an object.

	Magnitude
	Size or amount.  It is a numeric value


3. Below is the position vs. time graph for a spider.  Describe the spider’s motion in words. [image: image31.png]Position versus Time
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What is the spider’s change in position for the last 10 seconds? _________________
During what time period was the spider standing still? ________________
During what times was the spider moving towards the reference point? ________________
During what time period was the spider moving the fastest? _________________
Where is the spider accelerating? ___________________


4. Describe what is happening in this graph in words.
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During what time period is the object in the graph slowing down? __________________
At what time does the object turn around? _____________________
During what time periods is the object accelerating? __________________
What is the object’s acceleration during the first second? ___________________


5. The table the shows data of sprinting speeds of some animals. Make whatever computations are necessary to complete the table.  Show work in space provided.

	ANIMAL

	DISTANCE

	TIME

	SPEED


	CHEETAH

	75m

	3s

	25 m/s


	GREYHOUND

	160m

	10s

	

	GAZELLE

	1 km

	
	100 km/h


	TURTLE

	
	30S

	45 cm/s



6. A ball is thrown straight upward at 30 m/s.
How fast is the ball moving at the peak of its motion? ___________
What is the acceleration of the ball at the peak of its motion?  ___________
How long will it take the ball to reach its highest height, before coming back down?



How high does the ball go?




7. An elephant and a mouse would both have zero weight in gravity-free space.
Which one has more inertia? _____________________
Which one has a greater tendency to keep moving? _____________________
Which one would take a greater force to stop? _____________________


8. A net force of 16 N causes a mass to accelerate at the rate of 5 m/s2. Determine the mass.





9. An object is accelerating at 2 m/s2.  If the net force is tripled and the mass of the object remains the same, what is the new acceleration? _____________


10. Suppose you wish two objects to accelerate at the same rate.  One object has a mass of 6 kg, and one has a mass of 3kg.  How much greater must the force on the 6 kg mass be to keep the acceleration the same? ___________


11. While driving, Anna Litical observed a bug striking the windshield of her car.  The bug hit the windshield and the windshield hit the bug.  On which object was the force greater, the bug or the windshield?  ______________


12. A 5 kg block is accelerated upward by a rope at a rate of 2 m/s2.  Answer the following:
a. Draw a FBD of the block.


c.  Calculate the net force on the block.







b. Calculate the force of gravity on the block.
d.  Calculate the tension in the rope.







13. How do you add vectors graphically?  Make a sketch to illustrate the steps.


head to tail , and the resultant goes from the tail of the first to the head of the last.




14. How do you add collinear vectors mathematically?

add them

15. How do you add perpendicular vectors mathematically?

Pythagorean theorem

16. How is the magnitude of a vector related to its components?  Make a sketch to illustrate this.

Because the components are at right angles and the resultant is the hypotenuse between the two “legs” of the triangle”, the hypotenuse will always be larger (magnitude) than either of the components
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Chapter 3: Newton’s Laws of Motion
Vectors and the Parallelogram Rule

1. When vectors A and B are at an angle to each other, they add to produce the resultant C by the parallelogram
rule. Note that C is the diagonal of a parallelogram where A and B are adjacent sides. Resultant C is shown in
the first two diagrams, 4 and b. Construct the resultant C in diagrams ¢ and d. Note that in diagram d you form
a rectangle (a special case of a parallelogram).

2. Below we see a top view of an airplane being blown off course by wind in various directions. Use the
parallelogram rule to show the resulting speed and direction of travel for each case. In which case does the
airplane travel fastest across the ground? Slowest?

A

3. To the right we see top views of three motorboats crossing a river. All b \
have the same speed relative to the water, and all experience the same ) \ ] \
water flow. /

)
Construct resultant vectors showing the speed and direction of the boats. Q( f ! 0
a. Which boat takes the shortest path to the opposite shore? \ ] \ S [
|
!

b. Which boat reaches the opposite shore first?

¢. Which boat provides the fastest ride?
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Below are some vectors.



A



a. Which vectors above have the same magnitude? ______
b. Which vectors have the same orientation? _______
c. Which vectors are equivalent? _________
d. Which vector is the negative of vector H? ________

18. Below we see a velocity vector diagram in a  top view of an airplane being blown off course by wind coming from various directions. 


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


a. Use vector addition to carefully draw the resultant velocity vectors and direction of travel for each case.
b. Which plane travels fastest across the ground? ___________

c. How do you know?




19. Make a sketch of the trajectory of a cannon ball shot from a cannon fired horizontally from a cliff.  Indicate where the cannon ball is at equal time intervals after it leaves the cannon using Xs.  Use at least 4 X’s.









a. Describe the spacing between the points in the horizontal direction





b. Describe the spacing between the points in the vertical direction.





c. At each point in your diagram draw the horizontal and vertical components of the velocity. Use a dotted line to sketch in the resultant velocity vector.


d. In your diagram label where the cannonball is moving fastest and where it is moving slowest.


20. A car drives off a 150 m vertical cliff and lands 250 m away from the base of the cliff. The police ask you, as their physics consultant, to calculate the following.
a. How long was the car in the air before it hit the ground?




b. How fast was the car going when it went over the cliff?


21. Jocko the clown is shot from a cannon at a 45° angle, so that his initial vertical velocity is 28 m/s and his initial horizontal velocity is also 28 m/s.
a. How long will it take Jocko to reach the peak of his trajectory?





b. What is Jocko’s maximum height at the peak of his trajectory?





c. How far across the circus ring will Jocko travel before he hits the ground?





22. You want to make a bowling ball travel in a circular counter-clockwise path around you (this means YOU are the center point).  After you set the ball in motion “to the left”, in what direction will force need to be exerted to keep the ball in a circular path?

a. You need to constantly push the ball away from you
b. You need to constantly push the ball toward you

c. You need to constantly push the ball to the left


23. When referring to circular motion, a period is
a. The distance traveled in one revolution
b. The time required to travel one revolution
c. The distance that you can travel in a second


24. If you are traveling in a circle at constant speed, are you accelerating?
a. Yes, because you are changing your speed
b. Yes, because you are changing direction
c. No, because you are traveling in a circular path (which is really a straight line)

25. A tube is been placed upon the table and shaped into a three-quarters circle. A golf ball is pushed into the tube at one end at high speed. The ball rolls through the tube and exits at the opposite end.  Diagram the path of the golf ball as it exits the tube.

26. A 900-kg car moving at 10 m/s takes a turn around a circle with a radius of 25.0 m. Determine the acceleration and the net force acting upon the car.





27. The Cajun Cliffhanger at Great America is a ride in which occupants line the perimeter of a cylinder and spin in a circle at a high rate of turning. When the cylinder begins spinning very rapidly, the floor is removed from under the riders' feet.
a. What affect does a doubling in speed have upon the centripetal force? Explain.



b. Determine the centripetal force acting upon a 40-kg child who makes 10 revolutions around the Cliffhanger in 29.3 seconds. The radius of the barrel is 2.90 meters.

28. The larger the masses, the ____________________ the gravitational force between two objects
The larger the distance, the ___________________ the gravitational force between two objects


29. The diagram below shows the elliptical orbit of a planet with a period of 1300 days.  If area I is equal to area IV, what day is it at point X?
 SHAPE  \* MERGEFORMAT 



30. According to Kepler’s 1st Law, what shape do planetary orbits make around the sun?  _________________
What are at the focal points of these orbits? ​​​​​​​​​​​​__________________________________________________


31. From Kepler’s 2nd Law, where do planets travel faster in their orbits, near the sun or far away from the sun?



32. A new planet is found to orbit the Sun.  If it has an orbital period of 300 Earth years, how far away is it from the Sun in AU’s?





33. Suppose that two objects attract each other with a gravitational force of 100 units. If the distance between the two objects is doubled and the mass of both objects is tripled, what is the new force of attraction between the two objects?




34. A 10,000 kg satellite orbits the Earth (m=5.98 x 1024 kg) at a distance of 1.28 x 107 m from the center of the Earth.
a. Calculate the gravitational force acting on the satellite.






b. Determine the linear speed of the satellite in its orbit.
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