PHYSICS 149 TEST 2 26 Qctober, 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 2, and SIGN the answer sheet. Be prepared to 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 long over any one question until you have
tned all of them.

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

¢ =08 m s G =66 10" 'Nm kg®
v = v, + al [orcach vector component of v and
A=%; + vot =~ 2at’  and diti for ¥ and zmmpnnentszl
Ve - Ve = Z2a{% %) ©le average v, = Ax/At  oig,
A=K, + 12{v+ ¥l e average 2 = Av/A1  and cic. for gach component
X =roul) ¥ = r sin{d) Lanfdy = vy

The Earth's mass and radivs are 5.98 x 10 kg and 638 x 10%, respectively

F=ma Fof AonB= FolBonA f = N EMA = N



1. Two masses are connceted by a streiched spring and released on a fochonless surface,
The 2 kg mass acecleraies with +13 m's’ towards the 7 kg mass. What 15 the veciur
acceleration of the 7 kg mass, in (he same one-dimensional coordinate system?

al -2.7 mist )
b1 +2.7 m/e’

gl =37 me

d) +3.7mis

&) -4.7m's

2. As a (L8 kg basketball bownces gff the floar, its velocily changes from 3.1 ms Lo
+2.7 mss. IT Lhe hall 15 in contael with the oot fot 0.9 ms, whal is the magmitude of the

average force on the ball”

a) 3.2 kN
by 4.2 kN
1 5.7 kN
d} 6.7 kN
g) 7.2 kM



3 r=(50m, 50m); R = (60m 13m). Whatisthe directionof C=r+ R,
pelative to the X-axis 7

a) 20°
b) 20°
c) 45°
d) o
) 75

4. A gky diver of mars 80 kg experiences & 650 M force of zir resistance when she
spreads her arms and lege. What is the magnitude of her aeeeleration in tems of
£="5.8 m's’, the acceleration of gravily?

a) 007 g
b) 417 g
o 027 g
d) 0.37g
&) Q4Tg



)
k)
£l
dj
€}

IM Mahmoud weighs 70 kg and the mountain weighs 16" ke, and he is 1.3 km away
from the center of the mountain, how Jdocs he aceelerale tawards the mountain
(magnitude of acceleration)? [Meglect the recnil of the maotmatn, and assume, of
course, that they arc in space with no frictton and no other forces present except
mietual gravilation.]

4x 107 mi's
63 10" m's
Bx 107 ms’
1x 10" m's
1.3 x 10 ms?

A planet has 57 times the mass of the earth and a radins three times tat of (he eanh.
What 15 115 surface gravity, ' 7 (Try nol to use the mass amd radius of the Earth, just
scale Earth's gravily appropratety.)

37T m's’
19 ms?
31 mis
62 m/s
us me’



?. A block shiding with a spead of 20 mis on a level Aoor with kinetie coefticient of
friction p. = 1.2 will come o rest in whal length of time?

a) 0.7s
By 1.7%
o) 2.
d)y 37s
gl 4.7

% A clown pulls upward an 8 rope that runs Lhrough a hale in the Moot, and then passes
around three pulleys so that the ather end, which iz aflached to his feel, pulls exactly
sideways with the same tengion, T, that the clown pulls with. What value of the slatic
caeflicient of fmction, 1, will be just sufficient 10 prevent hym from slipping NO
MATTER HOW HARD HE PULLS ON THE ROPE? {Hint: farstr sel up and sotve the
vertical "balance™ cquation to find the narmal farce, M, on his {eat )

k
_ g
g4 :;HHHT; fou t
a} 0500 e
bj 0707 SV i P
e} 1AHR) T
db 1414
o) 2.HM}

a pelleg  obe



2.

10,

b}
c}
d)

A mass af 174 kg is hung on 2 Y-shaped cable truss wheee both top branches of the
Y muke an angle of 307 1o the horizanlal. 'What is the tenston, T, in each of the upper
cables?

RN
1,44 ki
1.66 ki
192 kM
235 kN

A student comes barreling into a 407 stecp slope on Ruthie's Bun an Aspen Mountain.
wilh ar initial specd of 30 miles per hour {that's 3.4 mis). W's total glare ice, the
caellicient of (nciion is cssentially rem, atd the skis have no metal edges. How fast
i4 she going 3 seconds fater, when she finally comes to powder snow and a chance to
showy down? (Hine Mrst work out her value of acceleration. a. along the slope. Don't
forget to scale me's back o mithr for your final answer.)

&0 mi‘hr
T2 muhr
B4 miuhr
94 i
108 mhr



11.

a)

c)
d}
E]

2.

aj

<)
d)
e)

Two masses, of 18 kg and 21 kg, are hung at the two ends of a very light rope which
pasies over A viry low-mass low-fnction pulley. How big is the 21 kg mass's
downward acceletalion?

t1/13g
(17181
(15211
(1730
(13

Mow the 21 kg macs s lad on a 33-degres-above-honzonel finctionless slope, with

the rope aiming upwands alsa at 33" lawards the pulley. The 18 kg mass still hangs

straighl down off the other side of the pulley. Whal is the downward aceeleration af
lhe 18 kg mass?

0.07 g
07 g
027
.37 g
047 g



13. A boat takes 3 mimules to cross a viver which is 630 m wide and flowing at 3.8 m's.
How lar vx the boat from s starting pownt {DIAGONAL distance) when it reaches the
opposile bank? )

2k 1.14 km
it 65 km
¢ 1.31 km
d) 1.79 km
e} 2.01 km

14 A Tky hox is dropped from rest off of a tower. A stromg side-wind exerts 3 30 N
CONSTANT force sideways on the box, How far does the bax drop in 4 secands®

a) 7Ed4m
M 9EO0m
¢y IIm
d] 196m
e] B4 m



13. How far does the bax blow sideways in 4 seconds?

gy 17.im
b} I56m
o 950m
dy 343 m
e} HE6mM

td, Dunng this ime. in what shape of curve does the box teavel? (Hint: i you cant
visualize this, iy caleulating the x and v locations ac a couple of olier tines, say, 2 5
amdl 3 ¢ afier release and crudety plat the results. O betier shill, work out
sytnbalically (he ratio of wi 25 & funciion of time and think about that resull)

2y A curve thal siars homeontal and bemuls steeper and steepear downward.

hl A curve that starls with a dewnward glope and bends steeper with lime,

¢} A slopang seraight line.

d] A curve that staris with 2 downward slope and bends less steeply with time.

£} A curve tha starts venically downward and bends more amd mare honzontally witl

1ime.



17, A rubber eraser liez on a drafting Labie, which is slowly lilled until the eraser just
begins Lo slip when the table surface is tilted at 77 degrecs above honzonlal: What 15 the
coellicient of static friction between the eraser and the wable?

ay 097
by 0.22
¢y 023
dy 4.33
gy 103

18. A& ball is launched at 35 degrees abave the harizontal. It hits the ground, which is at
the sarme height, 65 m away after 3.05 seconds. What is the launching speed of the
ball {not just one component of the velocity)? (Hint: first EITHER work out v,
from the distance and ime gven OR wotk oul vy, vsing g and the fael that t{lap) =
t{hny2. Knowing one of these componénts, you can caleulate the Lotal speed in one
more siep using a little g, An allemative method iz wo use the range formula
directly, but thai's mora complicated, and | don’t supply that formnula on this tesl,}

a) 26 mrs
b} 52 mfs
c) 13imis
dy 33 mis
&) 67 m's



