Physics 2


Make SURE to Show ALL Work !

Final Exam

May 21st, 2003

No Work… .. No Points !!

Part I:  Print these pages, solve the problems and turn them in on 5-20-03
1. What would be the range and flight time of a projectile launched at an angle
of 380 and with an initial velocity of 40 m/s ??
2. A 10.0 kg package is pulled along the floor by a force of 40.0 N.  The force

is applied at an angle of 300.  Assuming a frictional force present of 12.0 N, calculate

A) the acceleration of the package, and

B) the upward or normal force exerted by the floor on the package.

3.
An Atwood machine has suspended masses that are 2.0 kg and 5.0 kg respectively.  If the string and pulley masses are negligible and the pulley is totally without friction, determine the tension in the string and the time required to fall 60 cm from rest.

4.
A 12,000 kg railroad car traveling at 10 m/s strikes and couples with a 6,000 kg caboose. What would be the speed of the combination of railroad cars if the caboose were initially rolling towards the other car with a speed of 2 m/s? 

5.
A 13-gram bullet traveling 330 m/s penetrates a 2.0 kg block of wood and emerges going 270 m/s.  If the block is originally at rest on a frictionless surface when hit, how fast is it traveling after the bullet emerges ??

6.
Assume the coefficient of kinetic friction between a 25 kg crate and the floor to be 0.45.   How much force is required to move the crate at a constant rate across the floor ??

7.
An arrow of mass 20 grams and a speed of 60 m/s is shot horizontally into a bale of hay.  The arrow comes to rest after penetrating to a depth of 20 cm.  What is the force exerted on the arrow by the hay ??

8.
Estimate the amount of time it would take a good runner to run across the United States from New York to California.  Prior to stating your answer, list all of your assumptions used to arrive at your answer.
9.
The moon’s nearly circular orbit about the earth has a radius of about 384,000 km and a period of 27.3 days.  Determine the centripetal acceleration of the moon toward the earth.
10.
Three cockroaches are fighting over a crumb of food.  Cockroach A is pulling with a force of 44 N at an angle of 28.0 0, cockroach B is pulling with a force of 26.5 N at an angle of 124.00, and cockroach C is pulling with a force of 31N at an angle of 2700.  What is the resultant force on the crumb and in what direction will it move ??
11.
A block of mass M slides down a frictionless plane that is inclined at an 
angle  to the horizontal.  State the expression one would use to determine the normal force exerted by the plane on the block:

12.
Which of the following will not change a vector ??

A)  Translate it parallel to itself.

B)  Rotate it.

C)  Multiply it by a constant factor.

C) Add a constant vector to it.

13.
An 80-gram arrow is fired from a bow whose string exerts a force of 95 Newtons on the arrow over a distance of 80 cm.  What is the speed of the arrow as it leaves the bow ??

14.
Suppose that several projectiles are fired upward at some angle.  Assuming that the maximum elevation reached is h, the horizontal range is r, and the time    is t, which projectile will be in the air the longest ??

A) The one with the maximum range, r.

B) The one with the maximum elevation, h.

C) The one for which the product  r.t.h  is maximum.

D) The one with the maximum initial velocity.

15.
A billiard ball traveling to the right at 6m/s overtakes and strikes an identical ball traveling at 3 m/s in the same direction. What is the speed of the first ball after the collision?
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16.
An object is thrown straight up.  At the top of its path, the net force acting on the object is

A) greater than its weight.

B) greater than zero, but less than its weight.

C) instantaneously equal to zero.

D) equal to its weight.

17.
A block of wood of mass 1.2 kg is suspended from a string that is .8 meters long.  It hangs as a simple pendulum.  A bullet of mass 50 grams is fired horizontally into the block of wood, causing it to swing upward a distance of 3.0 cm.  Calculate the initial velocity of the bullet.

18.
Which of the following is an accurate statement ??

A)  The momentum of a projectile is constant.

B)  The momentum of a moving object is constant.

C)   If an object is acted upon by a net non-zero external force, its linear   momentum cannot remain constant.

D)  If the kinetic energy of an object is doubled, its linear momentum will also be   doubled.
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