General Physics I Dr. Pogo
SUNY Geneseo September 29, 2009

Exam #1

S Ao

Name :

Instructions for the exam:

1) Use a pencil, not a pen.

2) Use at least 3 Sig Figs in all calculations.

3) The exam is closed book and closed notes. You may use your calculators. Also,
formulae (which may or may not be useful) are provided on the last page of the
exam.

4) Read each problem carefully. To receive partial credit, you must show all of
your work. Include coordinate systems, equations, units, and pictures as needed.
Put aaround your answers. You are not required to solve the problems in
order, so if you get stuck, move on to another problem for a while.

5) There are five problems, each with several parts. The point value for each part
is indicated in [square brackets].

6) Print your last name on every page.

7) For problems that take place on the surface of a planet, you may neglect air
resistance and the effects of the planet’s curvature.

No Problem!
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Problem #1: [35 points] Short Answers (a) through (j) Jalrplane
. ! By
a. [3] Sylvester the Cat (ms = 30 kg), Yosemite Sam (my = 40 kg), and Yy
Bugs Bunny (mp = 20 kg) all drop out of a horizontally moving Sy

airplane, starting at different times in the order listed. Rank the three (S,
Y, B) in order of the magnitude of their acceleration, from smallest to largest.

Q\?:'z) _CG( OL//
y: 7’16

b. [3] On a horizontal surface, the Coyote fires a cannon at the roadrunner
four times (A, B, C, D), all with the same initial speed, but with the

different initial angles shown below. Rank the horizontal distance traveled for these
shots, from shortest to longest.

Gon = 22° G = 38° Goc = 58° Gop = 68°
/Zf Vici(e®) - Cart ahot enly  Sh(26)
59

A=DLC<h

c. [3] Sylvester the Cat (ms = 30 kg), Yosemite Sam (my = 40 kg), and Bugs Bunny (g
= 20 kg) all stand on a ramp inclined at an angle of §=22°. The coefficients of
friction for each are 155 = 0.15, sy = 0.20, and g = 0.25. Rank these three in order
of the magnitude of the normal force they exert on the ramp, from smallest to largest.

,C:/{AN% M:”BCDJG »90/\17 5re. Ghet
Nosin g
N Ny

oS 6 B<§< Y

d. [4] Using the same information as given in part c, rank these three in order of the
magnitude of the frictional force they exert on the ramp, from smallest to largest.

(= pmasing > e abot (ChYm)
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Dr. Pogo

)

e. [3] The roadrunner has the displacement vector
A =—6kmx + 4kmy . Sketch this vector, then ——11

[

compute its correct angle and magnitude. Hint:

/N
L

Make sure that your sketch agrees with your N

ansSwers.

7.21 kem

Magnitude:

)H6.3°

Angle:
6 = atm <;%> +(80°
als N

f. [3] A vector B has a magnitude of 5km, and an

angle 6= 226°. Compute the components, and sketch /

this vector. 1T/
)!

Bxiﬂ e B, _ﬂg fem A{ —

B £ core

B,

y

RBsine

"

g. [4] Given: C = +3km# — 2kmj, and D = 4 -
from above). Determine the components of D .

D= 0.1 F lem D,= 5:60 km 7

B+C (uses the vectors 4 and B

\’/

AA)(/B 7\-(‘ C“

<6 -(-342) 47
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Questions 1h through lrﬁ use the plot shown 50
here, showing the position of the Roadrunner as 40 x
a function of time. C
30 \v
h. [2] In what region(s) (A, B, etc.) is the speed ¥ (m) 20 \ > E
the highest? C 10
0
1. [2] In what region(s) is the speed the 0 1 ; (3) 4
lowest? B S
j- [2] What is the speed at r = 2.5s? Ho m ]f

k. [2] What is the acceleration at ¢ = 2.5s? o VV)/ i

1

. [2] How many times does he pass his starting point?

|

12

m. [2] Unit Conversion: 12 rockets cost $45

3 rockets cost the same amount as 16 parachutes
5 springs cost the same amount as 12 parachutes

How many springs can the Coyote buy for $108?

Eqs 3’2 (ZP o
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Problem #2: [10 points] The Coyote slips on some spilled oil. He slides (with constant
acceleration) a distance of 84m in 14 seconds until he finally comes to a complete stop.

a. [5] What was the Coyote’s initial speed?
b. [5] What was the magnitude of the Coyote’s acceleration?

?(0 =0 L/Q Y- |
s - = 5 \/. & é
e oo A
\10 - 7 \/o = ZX'F = \/O N ]’ZMZ‘(
VE= O O A
q = ? £Q 2 VI=Vo +QQC
A€ = IS Q- Vo _ [ 2Xe S = —OB’??MCF(/
Py S€T
Problem #3: [12 points] The Coyote (m; = 40 kg), wearingajetpack that exerts a force 7, rides a

skateboard (m; = 15 kg) as shown. Although there is no friction between the skateboard and the
ground, there is friction (44 = 0.60) between the Coyote and the skateboard. Assuming that the
€Coyote does not fall off:

c. [6] What is the Coyote’s acceleration?
[6] What was the maximum force F'that may be exerted by the jetpack?

FAD . Bh , ZFz Moo G
Ya T = ks Fr(m,ml)q
L« 7
FO + Gyt
- EF,-ma&, =0
F — . P
b/)\é___rp N=-mg=0 -2 Nz ‘}
m.s N 7F;<7 M,Qr
| F/'-C = Max

F=hsomig = "4

_ "
MG M6 oMy =M G 2 A= /US J

22
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a. [8] There are 10 blanks in the table to the right. C ]
Fill in the 8 remaining known quantities using oyote:
symbols, not numbers. Note: Zero is a symbol. Xoc = Yoc = H
. [4] How long (Af) is the coyote airborne? xec = 7. Y= O
c. [5] Where (xgc) does the coyote hit the ground? Vixe = Vo Viyc = O
d. [5] Where is the Roadrunner (x¢g) at this time? ac= O ayc = ,3
b . | t
€6ty Yie= Yoo * Yo T 43510t Roadrunner:
_da et YoR
2 6 ¢ - XmR = 7(
_ ] VisR = +17 m/s
E CETT Y | ap=t3lms
o )

General Physics I, Fall 2009, Exam #1 Dr. Pogo
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Coyote starts here with
speed vy.

Problem #4: [22 points] The Coyote is drivinga ~ op-----—--_.____
rocket horizontally on top of a cliff. As the

roadrunner passes directly below him, the Coyote L Ssgsme
passes over the side of a cliff, and immediately >, here
begins to “free fall”. /
The cliff is H = 40m tall, and the initial speed of ; ‘\{

the Coyote is vy = 20m/s. A coordinate system is
already given; you may not make another. AN

Roadrunner starts here

)
T
V;-{—Va;lc{—*{, )‘-C_f

t - vo@ “Xeo | [Xre= 57 /dm )

e et

J’) EC I Megs YXop + Vopy z'/q/% t*

22
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Problem #5: [21 points] The Coyote tries to use a rope to
pull a box of dynamite up a hill. Hint: Use symbols!

/ _— friction

a. [7] What tension is needed to start the box
moving?

b. [7] What is the tension if the box moves at a
constant velocity?

c. [7] What is the acceleration of the box if the

tension is 700N?

VARRA T

2F=0 » N= My f

CF, =
Fo = May PQAL A) aro/ /(A:/Mf

T- My sine - p Mg (ese < Mt
(7 G442, 4N )

T= ma+mgene LAMgere

o - L - gsne g cess

mM
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