GP1-1.04

Problem 1

An ion's position vector is initially ¥ = 5i — 63 + 2%k , and 10 s later
is? = —21 + 83’ — 2%k , all in meters. In unit-vector notation, what

is its average velocity ¥, during the 10 s? Ty = ai + b_}' 1 ck (m/s?)
(Hint:Use the definition of average velocity in vector form.)
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Problem 2

A cart is propelled over an xy plane with acceleration components
Qe = 4.01]:1/52 and a, = —2.01:11/52. Its initial velocity has components
vo; = 8.0 m/s and vy, = 12 m/s. In unit-vector notation, what is the velocity

of the cart when it reaches its greatest y coordinate? v = 'vm% + vy}' m/s.
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Problem 3

A dart is thrown horizontally with an initial speed of 10 m/s toward point P,
the bull's-eye on a dart board. It hits at point Q on the rim, vertically below P,

0.19 s later. (a) what is the distance PQ? (b) How far away from the dart
board is the dart released?
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(b) x = vt = (10m/s)(0.19s) = 1.9m



Problem 4

If a baseball player can throw a ball at 45° to a m;g’ i-zd, ;‘a.j%gxz,f(,:

point 100 m away horizontally to the initial

vert!cal level, how high could he throw it U %M’?: ’U;x'-' 7};0‘@9
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Problem 5

A certain airplane has a speed of 290 km/h and diving at an angle of 8 = 30"
below the horizontal when the pilot releases a radar decoy (The figure). The
horizontal distance between the release point and the point where the decoy
strikes the ground is d = 700 m. (a) How long is the decoy in the air? (b) How
high was the release point?
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(80.6m /s)cos — 30"

vo = 290km /h = 290km /h( = 80.6m/s

y — yo = (vosinbo)t — gt

0 —yo = (—40.3m/s)(10s) — 2 (9.8m/s?)(10s)?

Yo = 89Tm



Problem 6

A projectiles launch speed is five times its speed at maximum height. Find
launch angle 6.

At ity vg = vocosty = v
(5v)cosOy = v

Q5 = 605_1% — 78.6°



Problem 7

In the figure, a ball is thrown up onto a roof, __
landing 4.00 s later at height h = 20.0 m =
above the release level. The ball's path just ’
before landing is angled at 8 = 60° with the
roof. (a) Find the horizontal distance d it
travels. What are the (b) magnitude and (c)

angle (relative to the horizontal) of the ball's
initial velocity?
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Problem 8
particle moves horizontally in uniform circular motion, over a horizontal xy plane. At one instant, it moves through
the point at coordinates (4.00 m, 4.00 m) with a velocity of © = —5.00% m/s and an acceleration ofd = 12.55

m/s”. What are the (a) x and (b) y coordinates of the center of the circular path and (c)the frequency of the circular
motion? (03/\F8)
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Problem 9
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Problem 10

A rotating fan completes 1200 revolutions every minute. Consider the tip of a blade, at a radius of 0.15 m. (a)
Through what distance does the tip move in one revolution? What are (b) the tip’s speed and (c) the magnitude of
its acceleration? (d) What is the period of the motion? (04/)5\Z8)

(a)the distance= m _,gr/‘ii (= 60.LS
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