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A. MULTIPLE-CHOICE QUESTIONS. CIRCLE THE BEST ANSWER (7 Pts. each):  { Wh, )Le Ve r5ion
1. An airplane is flying at 40 m/s due East relative to the air. The air is moving at 30 m/s due North and
carries the plane with it. How fast is the plane moving relative to the ground? /l

g s = (17 %)+ (%

¢) 40 m/s
Sifgn”ﬁ l{’/ = (}’o%)zf/ffmnﬁ)z = §D mﬁ

2. In the above problem 1, what is the direction angle of the airplane’s velocity?

a) 90° North of East Jo - %
b) 53° North of East @‘9 fméh 71{2 = Jf67§/| (/ - 57
f\a v Z
30° North of East / 4/ 9}E £)
e) 0° North of East

3. A car of mass 1000 kg is traveling at constant speed around a circular track of radius R=200 m. If the
friction between the tires and the road is exerting a force of 2000 N toward thg center of the circle, what

is the speed of the car? _ 2
a) 500 m/s /CC/ B 2000/1/ 0”1 4 / /V)
b) 200 m/s s 1o (4 ”‘) doo? _ 700 M%z.

¢) 100 m/s
CoomS Joo0 ;’i

4. You place a mass of 10 kg on one end of a spring of original length 1.0 m whose other end is hanging
from the ceiling. The spring constant is 300 N/m. What will be the length of the spring after you hang the

S e wng - A
a) 143m ffl
Q;\Ss? Xay, = QO/Z)[H’V//) = 0,729 m

d) 1.13m

e) 1.03m 300/1//'\

f) 0.33m

e

/:J'O»t +0.i’7m‘=1;n33

5. A box of mass 10 kg is supported by two ropes which
L Lol L L

each make an angle of 40° with the horizontal, as shown.
What is the tension in each of the ropes?

T 7
a) 1521;1\I :2 7"&” & :7 ‘Qf e’
c)7

W
64N = _m j
€) 49N T %
f) 38N Jrinb

- (v )(%////« ) _ 109
) f&?\ 779’ ’ %‘M




PROBLEMS. BE SURE TO SHOW YOUR METHOD CLEARLY. (6 points for each problem part.)

1. A diver of mass 70 kg jumps off a diving board at a speed of 12
m/s at an angle of 40° above the horizontal. The diving board is
4.0 m above the water. Neglect air resistance.

a) What is the acceleration of the diver at the

highest point in her motion?

vZ&MKL

a='7f/\’ 2%«///

b) What is the vertical component of the diver’s initial velocity?

V/ =y sn (%) = (/,?/ (%) = ?7/ /

717/ hA"

¢) How long does it take for the diver to reach the highest point of the motion? /

Y. s /I/jf//', V=0 = lp - 51

/ 70 / . 7
/ {= ’%‘ - 74,7;hé12‘7‘7?‘r
Y 0,29

d) What will be the diver’s horizontal component of velocity at the highest point of the motion, assuming
it takes 5.0 s to reach the highest point?

V= Vo = U (157) =(2% ) o) = 917 /5

AR




¢

e) What is the speed of the diver as she hits the water, assuming it takes 2.0 seconds to reach the water

after reaching the high point.? 0 df 4,;/ / 7(’ ‘
K (a3)) - i
V}/t VXo = 7’/7 M/(

r=(/F/V7 = Al /o

2. A box of mass 3.0 kg is sliding down an inclined plane of
angle 30°, as shown. The friction coefficients between the box
and the plane are p, = 0.35 and p, = 0.25.

a) Draw a free body diagram for the box, showing all forces
that act on it.

<l

AP ;
KA/ S0

-~
W=

b) What is the magnitude of the normal force exerted by the plane on the box?

V= ”‘/Ccn/ 7" = @0;)/9,{/1//% s Jo

foma™ 9§, S A




c) What is the size of the friction force acting on the box during the motion, assuming the normal force

is 20N? /i _ /é(k/{/ :<O,25)(20/‘/) = \3\,0/1/

Fiction™ 5: 0 /V

d) What is the size of the component of gravitational force that acts parallel to the inclined plane?

Vg o 35 = (04 )0 1) 7]

s~ [5,7 48

€) What is the size of the net force on the box (based on your answers to parts ¢ and d)?
~ 4
SF=Eh)
= WAW-Sot/ = 374/

A

f) What is the magnitude of the acceleration of the box, assuming the size of the net force on the box is
15.0 N?




Occurrences

40

35

30

Phys 111.01 FOS Midterm 1

F

50 6377 89
D CIBIA

Score



