Rombes Physics 5A: Midterm 1 PROBLEM 1

Problem 1

A golfer hits a golf ball off the ground at an angle of # = 65°, with an initial speed of vg = 9.0 m/s. The
ball lands on a hill a vertical distance of h = 1.5 m above the starting position.

(a): 10 points

How long did the ball spend in the air? Give your answer in seconds, to two significant figures.

If the ball was hit at t = 0, and ¢ is the time the ball hits the ground, the vertical kinematic equation reads

1
h = (vo)yt — 59152

1
= (vp sin )t — §gt2.

Solving this for ¢, we find

vosinf £ 1/ (vpsin6)2 — 2gh (a): 10 point;
p .

There are two solutions, since the ball reaches height A on the way up and on the way down. We take the

later time:

vo sin @ + \/(vg sin §)2 — 2gh
- 2h

=15s

(b): 5 points
What horizontal distance did the ball travel during its flight? Give your answer in meters, to two significant

figures.

In the horizontal direction, if the ball starts at * = 0 and lands at x, we have

x = (vg)t (b): 5 points

=55m
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(c): 10 points

With what speed does the ball strike the ground? Give your answer in m/s, to two significant figures.

The horizontal component of the velocity doesn’t change: (vy)s = (vz); = vo cosf. The vertical component
changes according to:

(v2)f = (vz)i = vocosb

(vy)f = (vy)i — gt = vosinb — gt.

The final speed is thus

vi = +/(vgcos )2 + (vosinf — gt)2 = 7.6 m/s
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Problem 2

Consider the velocity graph shown below. There are five points marked A, B, C, D, and E. Suppose the
object starts at = 0, and that “right” is the positive direction and “left” is the negative direction.

(a): 7 points

At which of the point(s), if any, does the object return to its starting position? Explain.

The object returns to its starting position at D, since the integral under the curve from zero up until that (a): 7 points
: 7 poin

point is zero.

(b): 6 points

Does the object end up to the left or to the right of the starting point? Explain.

’ The object ends up to the left of the starting point, since the integral of the entire curve is negative. ‘ ’ (b): 6 points

(c): 6 points

Is the acceleration at point B positive, negative, or zero? Explain.

’ The acceleration is negative because the slope is negative. ‘ ’ (c): 6 points‘

(d): 6 points

At which of the point(s) was the object moving with the highest speed? Explain.

’ At points A, C, and D, the speed is 3 m/s; this is the max. ‘ ’ (d): 6 points
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