Name: _______________________				Date: _______________

Exam 2

1. Calculate the force needed to bring a 950-kg car to rest from a speed of 90.0 km/h in a distance of 120 m (a fairly typical distance for a non-panic stop).

a) -2840N
b) -2470N
c) -1230N
d) -1650N
According to work energy theorem, work done by a force is equal to the change in kinetic energy. The difference between the initial and final kinetic energy of car is equal to the work done in bringing the car from motion to rest.




Substituting values

Hence Option b)




2. Suppose a 350-g kookaburra picks up a 75-g snake and raises it 2.5 m from the ground to a branch. (a) How much work did the bird do on the snake? (b) How much work did it do to raise its own center of mass to the branch? 

a) 1.4J and 5.6J
b) 2.1J and 2.3J
c) 1.8J and 8.6J
d) 4.5J and 1.3J

Potential energy 
a)
How much work did the bird do on the snake?

The energy is equal to the work done by the kookaburra on snake

b)
How much work did it do to raise its own center of mass to the branch?
The energy is equal to the work done by the kookaburra to raise its own center of mass to the branch at height 


Hence Option c)











3. What is the momentum of a garbage truck that is 1.20×104 kg and is moving at 10.0 m/s? At what speed would an 8.00-kg trash can have the same momentum as the truck? 

a) 3.60 x 105 kgm/s and 4.5 x 104 m/s
b) 3.35 x 105 kgm/s and 1.2 x 104 m/s
c) 4.15 x 105 kgm/s and 1.9 x 104 m/s
d) 2.50 x 105 kgm/s and 3.2 x 104 m/s

a)
The momentum of a body is defined as the product of mass and velocity.



b)
The formula to find speed is 


Hence None of the above.




4. Two manned satellites approach one another at a relative speed of 0.250 m/s, intending to dock. The first has a mass of 4.00×103 kg, and the second a mass of 7.50×103 kg. If the two satellites collide elastically rather than dock, what is their final relative velocity? 

a) 0.92 m/s
b) 0.41 m/s
c) 0.15 m/s
d) 0.25 m/s

Since the collision is elastic 
So, the kinetic energy and momentum should be conserved



According to conservation od kinetic energy





So, the magnitude of the relative velocity remains the same.
So, the final relative velocity is the initial relative velocity.
Final relative velocity 
Hence option d)  





5. A 0.240-kg billiard ball that is moving at 3.00 m/s strikes the bumper of a pool table and bounces straight back at 2.40 m/s (80% of its original speed). The collision lasts 0.0150 s. (a) Calculate the average force exerted on the ball by the bumper. (b) How much kinetic energy in joules is lost during the collision?
a) -86.4N and -0.389J
b) -112N and -0.545J
c) -35.8N and -0.233J
d) -75.4N and -0.311J
a)
The expression of exerted force is:


Substituting values in eq. (1)

b) 
The expression of initial kinetic energy is:

The expression of final kinetic energy is:

Thus, the loss of the kinetic energy is:


Hence Option a)

	6. When opening a door, you push on it perpendicularly with a force of 55.0 N at a distance of 0.850m from the hinges. What torque are you exerting relative to the hinges? 
a) 64.3Nm
b) 46.8Nm
c) 23.9 Nm
d) 99.1Nm
 
The expression for the torque on door is


Hence option b)



7. Two children push on opposite sides of a door during play. Both push horizontally and perpendicular to the door. One child pushes with a force of 17.5 N at a distance of 0.600 m from the hinges, and the second child pushes at a distance of 0.450 m. What force must the second child exert to keep the door from moving? Assume friction is negligible. 

a) 23.3 Nm
b) 55.4 Nm
c) 110.1 Nm
d) 69.3 Nm

The torque on the door by the first child is,

The torque on the door by the second child is,

Torque applied by both of the child should be equal to keep the door from moving


Hence option a)




8. During a very quick stop, a car decelerates at 7.00 m/s2. What is the angular acceleration of its 0.280-m-radius tires, assuming they do not slip on the pavement? How many revolutions do the tires make before coming to rest, given their initial angular velocity is 95.0 rad/s? How long does the car take to stop completely? 

a) 25 rad/s; 56 rev; 5.89s
b) -34 rad/s; 23 rev; 3.45s
c) -18 rad/s; 12 rev; 2.00s
d) -25 rad/s; 28.7 rev; 3.80s
From relation of angular acceleration and linear acceleration,



From equation of kinematics, calculate number of revolutions,



Use following formula to calculate number of revolutions,


Use following formula to calculate time required by the car to stop completely,  




Hence option d)

 

9. A soccer player extends her lower leg in a kicking motion by exerting a force with the muscle above the knee in the front of her leg. She produces an angular acceleration of 30.00 rad/s2 and her lower leg has a moment of inertia of 0.750 kg ⋅ m2. What is the force exerted by the muscle if its effective perpendicular lever arm is 1.90 cm? 

a) 1.18 x 103 N
b) 2.43 x 103 N
c) 9.87 x 103 N
d) 4.39 x 103 N
The torque for an angular acceleration can be expressed mathematically as,

Substituting values,

The torque and the force exerted by the muscle is related as,



Hence option a)

10. What is the final velocity of a hoop that rolls without slipping down a 5.00-m-high hill, starting from rest? 
a) 4.50 m/s
b) 7.00 m/s
c) 9.89 m/s
d) 3.34 m/s





Hence option b)



Bonus
Suppose you start an antique car by exerting a force of 300 N on its crank for 0.250 s. What angular momentum is given to the engine if the handle of the crank is 0.300 m from the pivot and the force is exerted to create maximum torque the entire time?
a) 45.2 kgm2/s
b) 51.9 kgm2/s
c) 85.8 kgm2/s
d) 22.5 kgm2/s
The angular momentum given to the engine by the crank can be calculated as,

The net torque is calculated as 

Substitute in eq (1)


Hence option d)


