Gen Physics

1st Semester Final Review

Terms/things to know:

Displacement

Vector

Scalar

Vector addition

Vector subtraction

Velocity

Acceleration

Kinematic equations

Horizontal Projectile motion

Relative velocity

Force

Types of force

Aristotle

Newton’s 1st law

Inertia

Mass

Newton’s 2nd law

Fundamental forces

Weight

Newton’s 3rd law

Equilibrium

Nonequilibrium

Friction

Provided Equations (you need to be able to rearrange these equations and know when to use each)

v = d/t, 

vf = vi + at

vf2 = vi2 + 2a∆d

df = di + vit + 1/2at2
d = ((vf + vi)/2)t

F = ma

Ffs = µsFn=µsmg

Ffk = µkFn=µkmg


Problems:
1. Find the resultant of the following forces all acting on the same point in the given directions:  30 lb to the east; 70 lb to the south; and 50 lb 20 degrees north of west.

2. A runner travels 1.5 laps around a circular track in a time of 50 s.  The diameter of the track is 40 m and its circumference is 126 m.  Find (a) the average speed of the runner and (b) the runner’s displacement.

3. A car starts from rest and coasts down a hill with constant acceleration.  If it does 90 m in 8 s, find (a) the acceleration and (b) the velocity after 8 s. 
4. A ball dropped from a bridge strikes the water in 5 s.  Calculate (a) the speed with which it strikes the water and (b) the height of the bridge.

5. Using the position time graph shown below, find the average velocity for each segment.
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6. A snowmobile moves according to the velocity time graph shown below.  What is the snowmobile’s average acceleration during each of the segments?
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7. A marble with speed 20 cm/s rolls off the edge of a table 80 cm high.  How long does it take to drop to the floor?  How far, horizontally, from the edge does the marble strike the floor?

8. A force acts on a 2 kg mass and gives it an acceleration of 3 m/s2.  What acceleration is produced by the same force when acting on a mass of (a) 1 kg? (b) 4 kg? (c) How large is the force?

9. Draw a force diagram for a 4 kg book on top of a 6 kg book sitting at rest on top of a table.  Draw a force diagram and find the normal force on each book.
10. If there is 30 N of tension from a rope that is suspending a basket at rest, what is the weight of the object?
11. A 20 kg wagon is pulled along the level ground by a horizontal rope.  A friction force of 30 N opposes the motion.  How large is the pulling force if the wagon is moving with (a) constant speed, and (b) an acceleration of 0.4 m/s2.

12. A book sits on a horizontal top of a car as the car accelerates horizontally from rest.  If the static coefficient of friction between car top and book is 0.45, what is the maximum acceleration the car can have if the book is not to slip? (remember that F=ma and Ff=usmg for horizontal surfaces)
13. How large a force is required to accelerate a 1300 kg car from rest to a speed of 20 m/s in a distance of 80 m? (F=ma, vf2 = vi2 + 2a∆d)
14. If it requires 500 newtons of force to get a 60 kg refrigerator to move and 400 newtons of force to slide it on a horizontal floor at constant velocity, what is the coefficient of static and kinetic friction between the refrigerator and the floor. 
15. A pool ball leaves a 0.60-meter high table with an initial horizontal velocity of 2.4 m/s. Predict the time required for the pool ball to fall to the ground and the horizontal distance between the table's edge and the ball's landing location.
