Physics 

Midterm Study Sheet
provided.
Precision:

Accuracy:

Independent variable:

Dependent variable:

Resultant:

Newton's First Law:

Newton's Third Law: 

Newton’s second Law:

Projectile:

Period:

Centripetal forces:

Acceleration:

Scalar:

Vector:

Speed:

Displacement:

Velocity:

Equilibrium force:

Weightlessness:

Trajectory:

Range:

Short Answer:

1.
State the number of significant digits in each of the following measurements.


_____
a.
87 nm
_____
b.
568.7


_____
c.
0.05867 dag
_____
d.
0.00005687


_____  e.  1.00
_____  f.   100,001

2.
Express the following in scientific notation.

a. 142 000 000s         

b.  0.000 008 09 kg


c. 50l 000  m  

d. 0.00100

3.
Convert the following measurements into meters.


a.  402.3 cm
b.  60.2 pm
c.  210 km


d.  0.0203 mm


[image: image1]
5.
A runner traveled 10 km east then backtracked 8 km before stopping.  What 


is the runner's displacement from the original position?

4.
The results of an experiment  investigating the relationship between force and 


acceleration with constant mass showed the following results.




Force (N)

Acceleration (m/s/s)



5



6





10.0



12





15.0



16




20.0



24




25.0



30




30.0



36

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


6. After 10.5 s, a jogger's displacement is 1800.0 m.  What is the average velocity in m/s?  and km/h?

7. A "moving sidewalk" in a busy airport terminal moves 1.3 m/s and is 180.0 m long.  A passenger steps on to one end and walks, in the same direction as the side walk is moving, at a rate of 2.5 m/s relative to the moving sidewalk.  How much time does it take the passenger to reach the opposite end of the walkway?

8. What is the velocity of a ball that is thrown straight up into the air when it reaches its maximum height?

9. A skateboard rider starts from rest and accelerates at a constant + 0.60 m/s2 for 8.5 s.  What is the rider's displacement during this time?

10. A jogger accelerates constantly to a velocity of 2.4 m/s in 6.6 s.  After jogging 12 m, the jogger stops.  What was the initial velocity?

11. A car is traveling with a velocity of + 86.0 km/h.  It accelerates at a constant rate of -21.0 m/s2.  If the acceleration lasts for 5.5 s, what is the final velocity of the car?

12. A sports car can move 110.0 m in the first 4.6 s of uniform acceleration.  Find the car's acceleration.

13. A rolling ball has an initial velocity of - 1.73 m/s.

a. If the ball accelerates at a constant rate of - 0.34 m/s2, what is its velocity     after 3.7 s?

b. If this acceleration occurs for another 2.9 s, what is the balls final velocity?

14. A construction worker drops a tool from a bridge and it hits the river 3.65 s later.  What is the displacement of the tool?

15. A toy rocket is shot straight up into the air with an initial speed of 45.0 m/s.

a. How long does it take the rocket to reach its highest point?

b. How high does the rocket rise above the ground?

16. A squirrel drops an acorn from a tree branch that is 8.7 m from the ground.

a. How long is the acorn in the air?

b. What is its velocity when it reaches the ground?

17. What force is required to accelerate a 6.2 kg ball at +2.2 m/s2?

18. What is the mass of a cat that weighs 35.0 N?

19. A 35 N sled slides on packed snow.  The coefficient of friction is now only 0.15.  If a person weighing 670 N sits on the sled, what force is need to slide the sled across the snow at constant speed?

20. How much force is needed to keep a 88 kg box moving at a constant velocity across a ware house floor if the coefficient of friction between the box and the floor is 0.19?

21. A 578-N cross-country skier is moving over packed snow.  The coefficient of friction between the skis and the snow is 0.13.  What force is required to keep the skier moving at a constant speed?

22. An elevator has a mass of 1.20 x 103 kg.  Suppose it accelerates upward at 0.55 m/s2.  What is the force acting on the elevator's support cable?  

23. A rocket weighs 2.1 x 107N.  Its engines exert + 2.49 x 107 N of force at lift-off.


a.  What is the mass of the rocket?




b.
What is its acceleration when its lifts off?



24. A hiker moves 14 km due east then heads due north for 7 km.  What is the direction of the resultant vector?


25. Trigonometrically determine the magnitude and direction of the velocity of a plane that is flying toward 180 degrees at 120.0 km/h while the wind blows toward 90 degrees at 75.0 km/h.



26. The force exerted on a rope pulling a wagon is 59.0 N.  The rope is 32 degrees above the horizontal.  Find the force that pulls the wagon over the ground.




27. Two people pull on a wagon using two ropes.  One rope is exerting a force of 205.0 N at 5 degrees from east.  The other is exerting a force of 253.0 N at 115 degrees from east.  Assume that friction is negligible.  What is the net force acting on the wagon?"


28. A 30.0 kg child (294 N) is on a swing supported by two chains.  Another child is pulling the swing back so that the chains make a 30-degree angle with the vertical.  What force does each chain exert?




29. A 57 N force acts on an object at 22 degrees.  A second force of 61 N acts at 90 degrees.   What is the magnitude and direction of the equilibrate?


30. A trunk with a mass of 210.0 kg (2058 N) is resting on a moving truck ramp that makes a 45-degree angle with the horizontal.


a.  Find the components of the weight of the trunk both parallel and perpendicular 


     to the ramp.




b.
What is the acceleration of the trunk neglecting friction?


c.
If that is the angle that the trunk had to be lifted to in order to start to slide, what would be the coefficient of friction?

31  projectile is launched horizontally with a speed of 80.0 m/s.  The projectile is launched 1.5 m above the floor. 

a. How long does it take the projectile to hit the floor?  

b. How far will the object go from where it is launched?

32. A soccer ball is kicked into the air at an angle of 38 degrees above the horizontal.  The initial velocity of the ball is + 30.0 m/s.  

a. How long is the soccer ball in the air?

b. What is the horizontal distance traveled by the soccer ball?

c. What is the maximum height reached by the soccer ball?

33.  A runner moving at a speed of 5.6 m/s rounds a curved track with a 60.0 m-radius.  


What is the runners centripetal acceleration?

34  person with a mass of 75 kg sits at a distance of 1.5 m from the pivot on a 4 m seesaw.  Where would a person with a mass of 65 kg have to sit to balance the seesaw?

35. What is the period of a simple pendulum that is 0.56 m in length?

36. Earth's moon, which is 3.8 x 108 m from the planet, is in free fall.  Acceleration due to Earth's gravity acting on the moon is 2.7 x 10-3  m/s2 .



a.  What is the moon's speed?


b.
How long does it take to complete its orbit?

1. The gravitational force between two spheres is 2.50 x 10-8 N.  Their centers are 105 cm apart.  The larger sphere has a mass of 8.20 kg.  Find the mass of the smaller sphere.  The cm unit must be changed to meters.  There are .01 cm in a meter.

2. A body orbits the sun at a distance ten times the mean distance of Earth's orbit from the sun. 

a. Using Kepler’s law find the period of the body in Earth years.

b. Determine the velocity of the body.  The earth has an orbital radius of 1.4957 X 1011 m from the Sun (1.4957 X 108 km).   Your answer can be in km/ hour or m/s.  The period of the earth is 365.25 years.

Standard Metric Prefixes


Tera   - - - - -	T  - - - - - - - -	1012	


Giga  - - - - - -	G  - - - - - - - -	109	


Mega - - - - - -	M - - - - - - - -	106	


Kilo - - - - - - -	k - - - - - - - - -	103	


Hecto - - - - - -	h - - - - - - - - -	102	


Deka - - - - - -	da - - - - - - - -	101	


Deci - - - - - - -	d - - - - - - - - -	10-1	


Centi - - - - - -	c - - - - - - - - -	10-2


Milli - - - - - - 	m - - - - - - - - 	10-3


Micro - - - - - -	μ - - - - - - - - -	10-6


Nano - - - - - - 	n - - - - - - - - -	10�9


Pico - - - - - - -	p - - - - - - - - - 	10-12


Femto - - - - - 	f - - - - - - - - -	10-15


Atto - - - - - - -	a - - - - - - - - - 10-18
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