Physics 220 — Examn #1

Saptamber 13

2001

This exam coneista of 12 problems on 7 pages. Pleage check that you hewe them, all.

All of the formulas that you will need are given below. You may alse use a calemlator.

sinf = pfr cos it = v

veThge tpeed = UiRante finveed

1 mile = 1.6 km

aversge velocity = F = displacement

Hind

tan it = g/

§ = 98 mfs

instantanenns velocity = slope of pesition wrsus time

inftantaneous acceleration = slope of velocity vemvas time

For constant acceleration:
I = Ig + wi + 3atf

Fhtim = Mz (static friction)

Fjrrmﬂn = G":hm



1. A crate of mass m = 2.5 kg 6ite on the bed of s truck. The coeficient of static friction
between the crate and the tmck surface is p,, and the teuck and the crate are initially
at reot. The driver then beging to drive away, moving with a constant aceeleration,
but she is careful that the crate doss not slide out of the truck. If the acceleration is
1.5 mfs*, what is the mininoum value of g, for which the crate will not slide? Amiume
that the aurface of the truck is horizontal.

{a} 0.26
0.15
c] 4.8

(d) 1.5 YA . Ff'lf-/"‘fm f//ls g

{e} 0.008 » L= A_

2. A tenpis ball is dropped from the top of the Purdue Ball tomer, It takes 2.3 a for the
ball tg mawh the ground. What is the beight of the tower? Arsume thal the initial

velority of the ball is 2ern, and ignore air resistance.
fa] 52 m ' 3
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3. Two blocka are connected by a maseless string which rans over & massless pulley as
chown in the Agare. The coefficient of kinetic friction between the & kg block and the
tabla i& pig = 0.40. Find the tension in the string. Ignore air resistance.
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d. A baseball of maw 0.20 kg which i3 initially &t rest is hit by a baseball bat. If the hat
and ball are in contact for a time 0.025 £ and the speed of the ball just after it leaves
the bat ie B0 m/s, fnd the sverage force of the bat on the ball

(a} 2D N
(B] 400N

(c} 2000 N Fae ™ 17 5070 = N
(d} 107¢ DV 10250

(e} 120 T Ry L



B A rock is thrown borizontally with an initial speed of 25 m/s off a bridge which is 74 m
above the river which runs beneath it. Find the gpeed of the rock just belora it hits
the water below. Ignoare the force of air resistance.

{a) 46 m/3
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. A baseball is hit with an initial speed of 45 m/a at an angle of 30° with respect to tha
horizantal. How far away from home plate does the ball land? For simplicity, agsume
that the tall starts at ground level. Ignare air resistance.

(a) 210 m
fb) 4.6 m - - -
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7. In class we did a dewonstration in whichk we “shot the monkey.” Which of the follow-
ing statemnents besf describes the principle which this demonstration was designed to
iltusttate? For simplicity, assume that the forpe of air resistance is negligible,

{a} For every force there is a reaction force,
(b) All objects feel the influsnce of gravity.
fc) Welocity is the change of the position divided by the time.
)

< (d) ANl abjects fall at the same rate, indepandent of their horizontal velocity. b
(e) Monkeys should not fall from trees.

B. Consider & person wearing special frictionless sk sliding down the ramp shown below.
If the skier starta from rest, what is her speed when she reaches the bottom ol the
ramp? Ignore air resistance,




5. An arrow 16 shot with an initial speed of 30 m/s at an angle of 507 with respect to
the horizontal, What is the speed of the arrow when it reaches the point of meximum
height om ite trajectory? [gnore air resistance.

(a) 30 mf
k) 15 m/s
(c) 26 m/s —- T -

@ o 3pwWB 7 .
{e} 52 m/s als "

ignore air drag in this problem!
(a) 260 M
(b} TRON
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11. Consider a box which is smapended by two cables &g shoan below, Find the tepsion in
tha cabla on the laft. Asaume that the cables are moaseless

(a) 740 N
{[:: e 2 o T-swfs= ™0
{d) 970 N M _ __?_‘:-»:%j_'?); s2040/

O ,..-'-_-_'__-_______

12. A ball is threen straight up into the aiv with an initial speed of 35 m/s. How Jong is it
in the air? Assurne that it starts st ground level, and that air resistance is peghigitile

(a) 3.68
(b} 0.2% s

{c) 0.4 8 lj s 3,:, "}"",V;ﬂf ""'E.' 3‘?1#

(e} 503 O - O 4—@'{”"%5{



