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1. A space ship in interstellar space has a mass of 1,250,000 kg. If it accelerates at a
constant rate of 3.5 m/s? for 1 hour,
a. How much faster is it traveling after that hour?

n=< 259,000 Ky Vzat +Vg AV = (3.5) (3600)
oz 3.5 Mkt Av= ot (avz 12,600 ”"/s\
‘:-_ [.)):0( 0S b. How much does the spaceship weigh in interstellar space?

O NY Tww is no amd"‘nf '

c¢. How much force is needed to keep the spaceship traveling with a constant velocity?
Explain.

O N Thawe ane no foraes frying to Slow e
spaceship down, 50 N Fora (s needed..

2. You are really bored one day and decide to see what happens if you “really accelerate” on

i —F a skateboard. You tie a rope to a car and get on your skateboard, and have a friend drive
o

the car. The force of the car pulling you is a constant 250 N, and the magnitude of the

0o force of friction is a constant 35 N. Assuming your mass (with the skateboard) is 80 kg
and that you start from rest,
a. What is your acceleration? F f
= > -y Mo
F < LSON N 2= Mo = T
a

Fe4—F, 250~ 35 = (80)4

Fz 3N my 2F=0 215z 80 a /—aT:Z.? ""/5"‘

80 [cﬁ b. How fast would you be going after a total of 2 seconds?
V= at V¢

v:QNE) o [v=s4ms |
c. How fast would you be going after a total of 15 seconds?
vz ot + Vi

vz (23)(IS) +o Fv= dos m/;\

d. What would happen if your friend' had to hit the brakes in the car suddenly? =
while these wovld shil be a small amovnt of FPrchion
sluw(né yov dewn tihe Car will accelemte much Foster -

¢o gov will slam into e car @ almosy YO ™[5 . RIP.

e. Why should you never, ever do this?
Yoo will die, and your $tvpid fnend will st
Peel 3\)(”’\/:
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3. Imagine you (mass 65 kg) are in an elevator at the bottom of the Prudential building.
You then accelerate up at a constant rate of 2 m/s? for 1.5 seconds.
a. What is the net force acting on you?

Mm=05K) S ma SF:(65)Q) = BoA
as Lm? ) cup)

_E - I,S S b. What is your weight?

w=mo < (69)10) = | 6% l\\

c. What must be the normal force acting on you?

IN ZF=ma N-650 = 130

Img  N-mgsma FEagon)

d. How fast are going at the end of this?

V= ot +v¢

a9 e [vz 3 ME op)

4. Still in the elevator, you are traveling up with a constant velocity (your answer to letter d
above.) for a time of 30 seconds.
a. What is the net force acting on you?

$F=-0 ble cmstant  welocity

b. What is your weight?

Shil  gSo N.
c. What must be the normal force acting on you?
I‘N ZF:= ma
1mg N-m) =0 [ 8= 650 N |

d. How fast are going at the end of this?

st 3 mfs,

side2
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5. Still in the elevator, you are traveling up with the velocity from above when the elevator
slows down at a rate of 2 m/s?for a time of 1.5 seconds. Then the doors open and you get
off the elevator.

X . . . o
M= A S‘ [C‘) a. What is the net force acting on you while slowing down?

awm@]  SFTma = (65)(2)= (30N by diredes PowN |
. - .. covld say — (30N Eyov wand,

t - ’ S S b. What is your weight?

shiil 63 N-

c. What must be the normal force acting on you while slowing down?
Iu Calling VP +; 2Fz Ma calling Doww + ! £F = ma
g N - 650 = (65)(-2) bs0 -N = (63X2)
m
NZ S0 N -
d. How fast are going m N = SZ o N

v=ad fV§

Vo (=2)(s)+3  [vT 0 ""/s\

6. A 15000 N car is driving down the road with an initial velocity of 12 m/s. The car then
speeds up to a final velocity 20 m/s in a time of 11 seconds. If the magnitude of the force
of friction acting on the car during this speeding up was 2500 N, how much force did the

engine have to produce for this acceleration?
wz IS,000 N W= mg only need hori rontx\ stoftf
v,z 12 Mfs _ - Vp-Vi F = Mma
(S.000 = M(10) o= = B
vg s L0 mfs ' b?. Fo- F= Mo
as MR i1l L g s 6nd
F= 25008 o L FLF M IF - 369 N )
F-a T 7. You do a lab in which a friend pulls you on a skateboard with a constant force. You start

from rest, and are pulled for a distance of 7 meters, at which point your friend stops

pulling and you coast to a stop in 14 meters. (That means the total distance you were

pulled and coasted was 21 meters.) The time it took your friend to pull you the 7 meters

was 6.5 seconds. You and the skateboard have a mass of 60 kg. With how much force did
m= 6o k"g your friend pull you?

';%; ”(5\% O;KO— Speeo\img up !
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OM/S OM/$ X' :La * ° 5 ¢
=AY m > 3 'Jz',“ (bS) —  0c 0.33 M
€ bSS™

y= al ¢Vp = (_,37,) (6»5) + O side3
V= 245 ™/s
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