SPH 3UI Chapter 2 & 3 Supplementary Questions
1.  
In a children’s game, 4 children each pull on a separate rope tied to a 15.0 kg toy.  Adam pulls with a force of 20 N [E], Bonnie pulls with a force of 35 N [S], Carl pulls with a force of 50 N [N 40o W] and Diane pulls with a force of 15 N [W 10o S].  Determine the net force and the acceleration of the toy.

2.  
A 1000 kg car travelling 90 km/h [forward] must stop in a distance of 15 m.  What force must be exerted by the ground on the car in order for it to stop in time?

3.  
A 2.5 Mg rocket is travelling through space at 1800 km/h.  It fires its engines, which works by expelling 22 kg of fuel out the back of the rocket at a speed of 8500 m/s (relative to the rocket) , for 8.5 s.  Determine the final velocity of the rocket.

4.  
A mover wants to push a box down a hall.  The mover applies an ‘action’ force on the box (the push).  According to Newton’s 3rd law, there is a ‘reaction’ force applied in the opposite direction.  The larger the action force applied by the mover, the larger the reaction force will be. How is it possible, then, for the box to move (be accelerated)?

5. A planet of mass 7.8 x 1024 kg has an acceleration due to gravity of 6.8 m/s2 on its surface.  Determine the radius of the planet.  
6. Stewie and Brian are floating in space a certain distance from each other.  They each experience a gravitational attraction towards the other of 3.5 x 10-8 N.  What force would each experience if Stewie’s mass tripled, Brian’s mass decreased by 50% and the distance between them was doubled?

7. A test mass, M,  is placed somewhere on a metre stick.  There is a 5 kg mass placed at the zero mark, and a 2 kg mass placed at the 100 cm mark.  Determine where must the test mass be placed if the gravitation force from the large mass is one third of the gravitational force from the small mass.  
8. Calvin is pulling Hobbes on his sled with a force of 45 N [30o above the ground].  The mass of Hobbes and the sled is 18 kg and the coefficient of friction between the sled and the ground is 0.25.
Determine a)  the net force in the vertical (y) direction, b)  the magnitude of the normal force, c)  the magnitude of the force of friction, and d) the net force in the horizontal (x) direction, and e)  the acceleration of the sled.
9.     An 18 kg curling stone sliding on a sheet of ice hits a rough patch on the ice where the coefficient of friction increases from 0.13 to 0.28.  It enters this rough patch with a speed of 2.2 m/s and leaves with a speed of 1.4 m/s.  How long is the rough patch?
10.  Prove that the mass of the curling stone in question 5 was not needed.  What is the acceleration of all sliding objects in terms of µ?  (Note:  This is simplifying the frictional force to the point where we can work with it in grade 11.  The reality can be more complex in some situations.)

