Mechanics 2005 C
1. (a)

___increases ____ decreases _x remains the same
The force of gravity is a constant throughout the path and is always in the downward direction.
The force of air resistance, F, depends on the speed. The magnitude of the air resistance force is
directly proportional to the speed of the ball and in the opposite direction of the velocity. As the
ball moves upward its speed decreases, so, the magnitude of F is decreasing and its direction is
downward. The net force is the vector sum of these two downward forces (gravity and air
resistance) and this net force equals Ma according to Newton's Second Law of Motion. Since F is
decreasing as the ball moves upward, the net force decreases, thus, the acceleration decreases
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(d)
~ longertorise _ x longer to fall

The acceleration is greater on the way up because the forces due to gravity and air resistance are
in the same direction, thus, making a greater net force on the ball than on the way down where
these two forces act in opposite directions. The distance it rises is the same distance it falls.
Therefore, it will take longer to fall due to its smaller acceleration than it did to rise. Furthermore,
its average velocity will greater on the way up than on the way down due to this difference in the
accelerations.
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Where v, is the terminal velocity of the ball if it reaches this value which depends v,.
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1. (a) 1. The magnitude of the electric field is greatest at point C because that is where the electric field
lines are the most tightly spaced.

i1i. The electric potential is greatest at point A. Electric potential is related to electric field by
V= —IE -dl. Applying this relation to this field diagram shows the position of point A is at the

greatest potential. In other words, it is furthest from the apparent source of these field lines.
The source appears to be a negative charge to the right of the diagram.
(b) 1. The electron will move to the left with an increasing speed and a decreasing acceleration.
ii. gV =1my?
(16x107°C)(10 V) = 5(911x 10 kg)v?

v=187x10°m/s

(c) Assuming the electric field is essentially constant over this short distance, V' = —JE -dl =-E I di
20 V =E(001 m)

E=2000 V/m
(d)
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2 (a) Immediately after the switch is closed, the inductor has a very large impedance (like an infinite
resistance) resulting in, essentially, no current flow in that branch (it is as if the branch is open),
so, the rest of the circuit is two resistors in series.
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(b)V, = Ldl / dt = IR,
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(c) A long time after the switch has been closed, there is essentially no impedance in the inductor
since it opposes changes in current and the current will be essentially constant. Therefore, almost
all the current passing through R, will flow through that branch (it is as if the branch is shorted
out) and almost no current will flow through resistor, R,.
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