ANSWERS FOR TEST #6 for Wednesday, November 28 

 Pendulums and Momentum & Impulse

PENDULUMS

What does the period of a pendulum depend on? What do the graphs of T vs , T vs m, and T vs g look like? Start with the equation!!!

[image: image1.png]


[image: image2.png]


[image: image3.png]



      T


        T                                T


                length                        mass


gravity

Ex. Calculate the acceleration due to gravity (g) on a planet where a 3.0 meter long pendulum has a period of 1.0 seconds.

g = 118 m/s2
MOMENTUM

What is momentum? What does it depend on? What are its units? (There are 2 answers!)

Momentum is the product of mass and velocity having units of kg*m/s or N*s.
How do you find change in momentum (Δp)? 

Δp = m(vf – vo)  also having units of kg*m/s
What is impulse (J)?                    

                     Impulse is the product of force and time having units of kg*m/s or N*s.
How does the impulse on an egg that stops safely compare to the egg that stops and breaks? 

Both eggs experience the same speed change and therefore the same momentum change. This means their impulses felt are the same… 
How did the forces of impact compare?

…BUT the broken egg felt a larger force because it was forced for a shorter time.
What different types of collisions are there? __elastic___, _inelastic__, and __explosions__.

What does the Law of Conservation of Momentum state EXACTLY?

The total momentum of a system remains constant so long as no external forces act.
Can you use it to solve for problems involving collisions? You’ve had practice!!

*Make sure you can do each problem from the Conservation of Momentum pairwork sheet before the test.

Go to the Momentum Pairwork ditto now and see if you can do a couple of those now. If not, don’t leave the page until you can!
What type of collision(s) is momentum conserved?

Momentum is conserved in all of the collisions mentioned above.
What type of collision(s) is kinetic energy conserved?

Kinetic Energy is only conserved during elastic collisions. In the others, this KE is lost in the form of heat (or thermal energy).
TRY SOME MC QUESTIONS... (Answers on bottom of page)

_d_1. Momentum is (a) a vector quantity, (b) dependent on mass, (c) a function of velocity, (d) all of these.

_d_2. Momentum has units of (a) N/s, (b) m/s2, (c) kg * s,  (d) kg * m/s.

_d_3. Momentum (a) is a scalar quantity, (b) is independent of mass, (c) is always constant, (d) has the same units as impulse.

_a_4. Momentum is conserved when (a) the net external force is zero, (b) the external net force is nonzero, (c) the impulse on the system is increased, (d) a collision is finished, but not during the collision.

_a_5. Compared with the momentum of an artillery shell before bursting, the momentum of the shell after bursting (a) remains constant, (b) is changed to kinetic energy of the fragments, (c) is decreased, (d) is increased.

_a_6. The units of impulse are (a) N * s, (b) N * m, (c) kg * s,  (d) N/s.

_d_7. The units of impulse are equivalent to (a) N/s, (b) m/s2, (c) kg * s,  (d) kg * m/s.

_c_8. Impulse does not depend on (a) force, (b) contact time, (c) temperature, (d) velocity.

_c_9. The impulse applied to an object is equal to its change in

(a) kinetic energy, (b) acceleration, (c) momentum, (d) velocity.

_d_10. In order to reduce the "sting" in catching a hard ball, one usually (a) increases the change in momentum, (b) increases the contact force, (c) increases the impulse, (d) increases the contact time.

_d_11. Which object has the most momentum?

    m = 2 kg,
              
    
    
           m = 3 kg,

              
m  = 10 kg,              m = 1 kg

     v = 5 m/s



           v  = 4m/s 


v  = 0 m/s 
    v = 20 m/s

(a) 



(b)



(c)



  (d)

_b_12. Which quantities do not always occur in equal and opposite pairs when an interaction takes place within a system?

(a) impulses


(b) accelerations

(c) forces
       (d) momenta changes

_c_13. Object A has a momentum of 100 N*s of momentum. Object B, which has the same mass, is standing motionless. Object A strikes object B and stops. If the mass of object B is 5.0 kg, the velocity of object B after the collision is

(a) 0 m/s

(b) 100 m/s

(c) 20 m/s

(d) 5 m/s

ANSWERS:

1. d
2. d
3. d
4. a
5. a
6. a
7. d
8. c
9. c
10. d
11. d
12. b   13. c

