Honors Physics - Midterm Format

Date/Time:
Period 1 – January 19th (Thursday) 7:30 AM in Room A-24
Period 6 – January 23rd (Monday) 9:30 AM in Room A-24

Period 8 – January 24th (Tuesday) 9:30 AM in Room A-24
Please plan to arrive at least 10 minutes before the scheduled start time.

Format:
• 44 Multiple Choice Questions (Scantron) – worth 1¼ points each (55%)

• 4 Problems (multiple parts for each)

• 4 Short Answer Concept Questions

Topics:
• Kinematics (one- and two-dimensional)

• Dynamics (one- and two-dimensional)

• Uniform Circular Motion & Universal Gravity

• Work & Energy

• Impulse & Momentum
Equation List:
You will write up your own equation list on an index card (no larger than 3” x 5”), which you will be allowed to use during the exam.  You may use both sides.  Index cards must be turned into Mr. Albers by Wednesday January 18th, 2012 if you wish to use it on the exam.

What to Bring:

• #2 Pencil (I recommend more than one)

• Pen (optional)

• Calculator

1) A bullet is fired from a rifle that is held 1.2 m above the ground in a horizontal position.  The initial speed of the bullet is 900 m/s.  Find the horizontal distance traveled by the bullet before it hits the ground.
2) A golf ball rolls off a horizontal cliff with an initial speed of 11.4 m/s.  The ball falls a vertical distance of 15.5 m into a lake below.  What is the magnitude of the ball’s velocity just before it hits the water?

3) A golfer gives a golf ball an initial speed of 30.3 m/s at an angle of 45º above the horizontal.  (a) How much time does the ball spend in the air, assuming its landing height is the same as its starting height?  (b) How far away does the ball land?

4) The punter on a football team tries to kick a football so that it stays in the air for a long “hang time”.  If the ball is kicked with an initial velocity of 25.0 m/s at an angle of 60º above the ground, what is the “hang time”?

5) Two balls are thrown from the top of a cliff 15 m high.  Each ball is given an initial net velocity of 20 m/s.  Ball A is thrown horizontally; Ball B is thrown at an angle of 30º above horizontal.  For both Ball A and Ball B, determine:

(a) the time spent in the air.

(b) the horizontal range.

(c) the final net velocity.

6) On Earth, a scale shows that you weight 585 N.  (a) What is your mass?  (b) What would the scale read on the Moon (g = 1.60 m/s2)?  
7) A 60-kg person stands on a bathroom scale in an elevator.  The scale reads 650 N.

(a) What is the net force acting on the person?

(b) What is the person’s acceleration?

(c) Is the person accelerating up or down?

(d) Is the person moving up or down?

8) A 585-N person stands in an elevator.  What force does the elevator floor exert on him when:


a) the elevator moves up at a constant speed?



b) it speeds up at 2.0 m/s2 while moving upward?



c) it speeds up at 2.0 m/s2 while moving downward?



d) it moves downward at a constant speed?



9) A force of +50.0 N accelerates a 6.0-kg block at +3 m/s2 along a horizontal surface.  (a) What is the net force acting on the block?  (b) What is the magnitude of the frictional force?  (c) What is the coefficient of kinetic friction (µ​k)?  
10) The instruments attached to a weather balloon have a mass of 5.0 kg.  The balloon is released and exerts an upward force of +98 N on the instruments.  (a) What is the acceleration of the instruments?  (b) After the balloon has accelerated for 10 seconds, the instruments are released.  What is the velocity of the instruments at the moment of their release?  
11) A 65-kg boy and a 45-kg girl use an elastic rope while engaged in a tug-of-war on an icy, frictionless surface.  If the acceleration of the girl toward the boy is +3.0 m/s2, find the magnitude of the acceleration of the boy toward the girl.  
12) As a baseball is being caught, its speed goes from +30.0 m/s to 0.0 m/s in about 0.0050 s.  The mass of the baseball is 0.145 kg.  (a) What is the baseball’s acceleration?  (b) What are the magnitude and direction of the force acting on it?  

(c) What is the magnitude and direction of the force acting on the player who caught it?  
13) A 7.0-N box rests on a surface.  The coefficients of static and kinetic friction are 0.8 and 0.5, respectively.

(a) How much force is required to start moving the box?

(b) Once the box is in motion, how much force is required to move the box at a constant rate?

(c) If you pushed the box with a force twice as strong as what you found in Part (b), what is the acceleration of the box?

14) A 0.5-kg ball is swung in a circle at the end of a 2-m long length of string.  The ball takes 1.5 seconds to complete a single rotation.

(a) What is the ball’s speed, assuming it travels in uniform circular motion?
(b) What is the centripetal acceleration the ball experiences?
(c) What is the tension in the string (the force causing the circular motion)?
(d) If the length of the string was doubled, but the period was kept the same, what is the new acceleration?
(e) If the speed of the ball is doubled, what is the new acceleration?
(f) If the mass is doubled (but the length and period are kept the same), what is the new acceleration?
15) A test car moves at a constant speed of 10 m/s around a circular road of radius 50 m.  Find the centripetal acceleration of the car.
16) Three bowling balls are placed in space far from any other massive object.  They are arranged as follows:  Ball A (20 kg) is located 2 m to the left of Ball B (15 kg), and Ball C (40 kg) is located 4 m to the right of Ball B.

(a) What is the magnitude and direction of the force of gravity Ball B feels due to Ball A?
(b) What is the magnitude and direction of the force of gravity Ball B feels due to Ball C?
(c) Determine the acceleration of Ball B.

17) A 1.5-kg ball is dropped from a 12-m tall cliff.

(a) What potential energy did the ball have before it was dropped?
(b) How much kinetic energy does it have just before it strikes the ground?
(c) How fast is it going on impact?
18) A 50-N force acts on a 0.15-kg baseball over a distance of 0.75 m.

(a) How much work was done on the ball?
(b) If all of that work became kinetic energy, how fast would it be moving?
19) A ball is dropped from a 20-m tall building.

(a) How fast is it moving when it hits the ground?
(b) How fast is it moving halfway down?
20) Sketch a graph of PEg vs. height and KE vs. height for a ball that is thrown straight up from the ground until it reaches its maximum height.

21) A 0.10kg egg is dropped from 10m above the ground.
a) What is the value of the momentum just before it hits the ground?
b) What is the value of momentum after it comes to rest on the ground?
c) If it takes 0.01sec to come to rest, what it the value of the average impact force on the egg?
d) What would the value of the average impact force be if the egg lands on something soft and comes to rest in 0.25sec?
22) A 1500kg car moving east at 15m/s slams into a 1500kg car stopped at a red light. Assume the cars lock-up and move together. How fast are they moving just after the collision?
Some major concepts:

1)
Are weight and mass the same? 

2)
What objects exert a gravitational force on each other? 

3)
What does the slope of a position time graph represent? What does the slope of a velocity time graph represent?

4)
How does Aristotle’s explanation of motion differ from Newton’s?
5)
What determines if an object will slide down a ramp or not?  What forces are involved? 

6) 
How does the way you feel when a car accelerates relate to the net force acting on you?

7)
Can kinetic energy be negative? Can gravitational potential energy be negative?
8)
 What is work and how does it relate to energy? 

9)
Explain the following in terms of energy:  a ball dropped from the roof of a building, a pendulum swinging, a block sliding down a ramp (with friction).

10)
Explain cushioning in terms of impulse.
11)
Why is it safe to cannonball into a pool but not onto a concrete floor?
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