PHYSICS 149 TEST 1 26 September, 2000

This 18-question test is worth 100 points, each question is
weighted equally. Please fill out the answer sheet with soft lead
pencil. Be sure to give your name, student ID #, date, Course #,
Test 1, and SIGN the answer sheet. Be prepared 1o present your
student picture ID card when handing in your answer sheet. You
may keep the sheets with the questions and your work.

Pick the nearest value for your answer {there may be slight
roundoff errors).

Don't get hung up too iong over any one question until you have
tried all of them.

¥ ou are expected t¢ bring your own sheet of equations and
wards explaining the equations. Here are a few possibly useful
equations. You will need to know when they are valid and when
they are not.

E=9Bm s = aaTxl0 Nmikg?
v = v, + at for cach vestor component of v and a
x=x%, + v, 04 war  and ditto for y and = mm]:u:ml:nlsl
w' o-v) = adx Y - T average v, = AWAt  ete.

A=, + 2(v,+ vl el average A = Av/AL  and etc. for each component

X = roosfE) ¥ =t sin() Lan(f) = w'x



1. An acceleration vector A, poinis along the +x axis wilh magnitude 1200 ms” . A
secord veotor, Ao | 15 added to Ay 1o get O

The resultant {sum) vector is C = A, + A; = =32 m/s” (it points along the -x
direction). What is the x-component of the vector © 7

a) -2000 m/s’
b} +2000 mfs’
c) M) s
d} +4400 i
e} 2400 /et

2. The vector v = 10Kkm in a direction 45° above the x-axis. Yector R=200'min e
direction 45" below the x-axis. What is the length of the vector C=r+R 7
Drraw a piciure to help see the components.

a] X36m
By 21X 1m
c] 141.tm
dy T m
el -7 m



3, r=(100m,0); R = (S0m, B7m). Whaticthe direction of € =r+R, relative
e the x-axis ?

ay M"
b} 30°
c) 45"
d) a0"
e} 75"

4. A caris lravelling with a velocity of +55 m's. After the brakes are applied il takes a
distance of T00m 2 reduce 115 speed 1o 5 m's. What is the acceleration (assumed to
have begn constant)?

a 050 ms
b} 1im's
c) -15 et
d} 050 m'e’
g) .50 m/e



bi
€}

&)

Two dogs run wwards each other, the firsl dog starling from x =0 with gpeed 5 m's,
and the s=condt dog starting from x = | 50m with spetd 7 me's (dirscted towards the
other dog)y. What is the net displacement of the serond dog when Lhey meet (i.e.
how [ar and in what dircetion did the second dog move), Hint: fgure oul how long it
ook for the dogs to meel, then calculate where they are, etc.

62.5m
B7.5m
2. 5m
-37.5m
Tim

A sprinter accelerates from rest to 13 més ina ome of 2.3 seconds. What is her
scoeleration (assumed conscant)?

299 mist
033 mis’
0.177 m'st
565 mig
TR



7. & shier, starting from rest, reaches a speed of 10,0 m's while going dewn 3 slope for
6.0 seconds. How Far does he ravel in that time? (Hint: first cakoulaie his constant
acceleration, then use thet answer plus the ather given information.)

a) 16.6m
b} 360 m
¢) 1Bdm
d} 30.01m
e} E0Om

%. A ball is dropped from rest from a tower (acceleration = 2 = g =-9.3 m/s” ).
How far (magmitude only} dees the ball travel between 3 seconds and 5 seconds after it
is releazed?

ay 3Em

h] 4dtm
c} L225m
dj 19.6m
c]l FE4dm



9. A climber rises at 0.2 m/s and her horizontal component of motion is 0.8 's. How
fast 1s she climbing up along the slope?

a) LOm's
h) .60 mis
c) 0.82m's
dy 1.13m's
e) 0.3 m's

10. In the above cxample, what is the angle of the slope she 15 climbing {T=lative to the
hotizontal}?

a) 14"
by 76°
e} 257
d} 45°
g} 30°



11. A ball is threwn exactly sideways from a point 8m above level ground, with speed 12
m's When does the ball hit the ground? Hint;  concentrate on the accelerated y motion.

a) 25 s

b) 4.00s -
oy 0645

d) 1.00)s

¢} 1.28s

12. In the above exampie, how fast is e ball poang when il ils? {The 2-D speed, nol jus
either of the velocity components. )

) 11.2m's
b} 12.5 m's
¢l 17.3m's
d} 24.5 mis
¢} 330 m's



13, A boal with water speed 9.5 mis aims directly across a river which is 0.75 km wide.
The river Nows at 2.1 ms 50 that the boat's path relative o the riverbed is somewhat
diagonal. How long, in misutes, does il take the boal to cross the nver?

{MNate that the downstream component of the Boat's velocity has nothing to do with its
crossing the nver.)

a) 595
by 1.32
c) 2.64
g1 (LEE
e] 3.EE

i4. In the above cxample, how far is the boat {diagonal distance) from its starting point
when it reaches the oppositc bank? (Ulze the erossing time in seconds to calculate the
dowmstream drift, etc. etc. )

al T50m
By 166
c)] Te8m
d) SEdm
B ldalm



15.

b}
€]
d)
e}

A hall is lzunched from ground level in a direction 30 degrees above the ground. T
takes the ball 10 ssconds to reach maximim height, What was the ball's initzal y-
compoment of velocity?

08 my's
49 m/'s
196 mfs
950 m's
490 mis

16. Haw long does it take the ball in the preceding example to fall back 1o level ground?

a)
b)
c)
d}
ch

{Try not to use any equations [ get this answer,)
128
15&
205
253
305



17. How far away from the launch paint does the ball hit {the "Range')? Be careful with
the trig you usc 16 get from ¥, 1o v, , if yvou solve for the answer using the resulls of
questons 15 and 16

a)
b}
e
d}
e

8.

uy
b}

€]
£

3,40 km
3.00 km
2.50 km
2.20 km
1.8¢ km

& hall is launched at 45 degrecs above the hocizontal. It hits the ground 130 m away
after 5 53 secords. What is the launching speed of the ball {nol just one component
of the velecity), Hint: frst work oul v, from the distance and bme guven.

Knowing that, vou can calcutate the speed directly in one siep. An altemative method
i5 [0 use (he range farmula, but that's more comphéaed.

271 m's
54 3 ms
%30 mis
IFIm's
11.2 m's



