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Quiz #2 — Fall 2012
Phys 2110 — Sec 5

25.0mis oo

1. The thin little man on the last quiz now shoots a e
rock off the 60.0-m cliff at a speed of 25.0%2 at an angle — 1 |
of 30.0° above the horizontal.

a) Find the speed with which the rock strikes the ground €0.0m
below.
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The initial velocity components of the rock are

V20 = vocos ) = (25.0%) cos 30° = 21.7% vy = vpsinf = (25.02)sin 30° = 12.5%

At impact the x-velocity is the same, as there is no x-acceleration. The y-velocity at impact can be

gotten from the equation which doesn't need the time ¢:

vi=vg 42,y —y) = vl =(1252)%+2(-9.80%)(—~60.0 m) = 1.33 x 10° 2

which gives
vy = —36.57

where we have chosen the minus sign for the solution because the rock is clearly falling when it

hits the ground. Then for the speed we get

v=/v2+02=/(2LT)2 + (—36.52)2 = [42 52

b) Find the time that the rock spends in flight.

For this we can use the equation for v,,

vy — v,  —36.50 — 12,5
ay,  (—9.80%)

=[5.00 s

Vy = Uyo + Qyl — t=

c¢) Find the horizontal distance traveled by the rock during its flight.

Find the value of = at the time we found in part (b):

T = vyt = (21.72)(5.00 s) =



2. A particle moves in a circle of radius 20.0 cm at a constant speed e NO m/s

of 11.02. e
Give the magnitude and direction of its acceleration; for the j/

direction of a, you can indicate it on the figure to the right with an

arrow.

20.0 cm

The mass is moving in a circle at constant speed, so the magnitude of
its acceleration is
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and the direction of a is always “rowar‘d the center L this is indicated on the figure.

3. As a 3.00 kg mass is dragged along a surface by an ap- Some
plied force Fypp, it experiences a force of magnitude 2.30 N .
opposite the motion.

Find the value of F,,, needed so that its acceleration is
a; = 2.507.
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Newton's second law gives

Fyner = Fapp — 2.30 N = ma, = (3.00 kg)(2.50%2) = 7.50 N

This gives

Fopp = 2.30 N+ 7.50 N =

You must show all your work and include the right units with your answers!

Vp = Ugo + ayt T = Ty + Vg0t + %amt2 v = vio + 2a,(z — z0) T — 10 = (Vg0 + V)t
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