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Phys24-001, Fall 2001 Exam 1

Student Name: Key , Seat Number: ' Sequence Number: 101

Honor Pledge and signature:

I have neither given nor received unauthorized aid on this examination.

Instructions:
This exam is closed book, closed notes. However, you may use a calculator.
Mark your answers to the multiple-choice questions on a Scantron answer sheet. ,
You may write on these test papers, but no partial credit will be given on the multiple-choice section.

Equations and conversion factors that may be useful:
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9s% 2. If an object has zero acceleration, then it must be at rest. 1. True @False 0,28 0,43
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3L Whenever an object is resting on a horizontal surface, the normal force pushing up on the object is equal
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to its weight. Fu
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g2 4. Which of the following is NOT an assumption for projectile motion: 0.33 0,46
51~ ® There are no forces acting on the projectile.
Cle - 2. The acceleration due to gravity (g) is constant over the range of motion
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@ A ball is thrown with initial speed v, at an angle 6 with respect to the ground. What is its speed at the
31% top of its flight path?
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ik 6k Which of the following is the correct free-body diagram for a football AFTER it has been kicked? :
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g4% 7t \A ball is thrown straight up in the air. At the top ofits flight, Oz 052
s - 1. its velocity is zero, and so is its acceleration
4, -(@ its velocity is zero, but it is still accelerating
2 - 3. neither its velocity nor acceleration are zero
2- 4. none of the above
@) - : L . e ., O5F 0.33
&1% 8. The force of friction acting on an object is always in the opposite direction of the object’s motion.
Yz 1. True @ False Evample F A box on a Platbeo) Tvuck wmover
27 Pre mple, E%J_:__:l__g: — 58 forwasl becaure of e Frrfone
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76% 9. You are pushing a wooden crate across a concrete floor at a constant speed, when you decide that it
(41 %) might be easier to push the crate if you turn it up on its end so that only half of the original surface area is
5ep0 10 contact with the floor. The force required to push the crate in,this new orientation (comparedotg_l;efore)am
is about: ‘
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2~ 4. One-fourth as great
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¢7% 10. Two cars are traveling at the same speed on a level road when their drivers see a red light and slam on
the brakes to come to a screeching halt. Both cars are similar in design, but car A has twice the mass of car

(z3™) B. Which car sto ? 2 0.32
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| - 4. More information is needed to answer this question o AT = e
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v Boft sty an e teme Twre sl olirfruee,




Name:

Ly

as% 11. Estimate the number of times your heart beats each year: O 25 0.4/
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42% 12L Estimate the welght of the air in this room. (Hint: density of air at STP is 1.29 kg/m®) .50 0.3/
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2% @ What is the approximate weight of a mother elephant that is twice the height of her baby which weighs

500 pounds? 3 042 0.36
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0-4. 8000 Ibs W o he L BN Lo o s sl 8500 = 4000 I
w7 3 —
“  h W |
Bawgle! Chilel it 3 'kll 30 lor  Father 1 & "l 240 thy

()
¢0% 14. A firefighter, 50 m away from a 12-story burning building, directs a stream of water from a ground-
level hose at an angle of 40° above horizontal. If the speed of the stream as it leaves the hose is 40 m/s at o
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what height does the water strike the building? = ==
Closr i 4
Wotes -33’®29m w299~ Y=y, b-z2gqt"
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g-4. 42m AL i v = (10E) s Lmj(/,e s2¢) - (9. 0 +e2)(1.632¢)
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13% What is the maximum height of the water from the firefighter’s hose in the previous problem
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3% 16 A woman in a stationary elevator weighs 700 N. As the elevator travels from the 1* to the 6th floor, it
decreases its upward speed from 8 to 2 m/s in 3 s. What is the average force exerted by the elevator floor

(22%)

X Y o 0
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725 % V} While riding in an airplane, you notice that during takeoff, the curtains that were hanging straight down

now make an anzgle of 30° from vertical. What is the acceleration of the plane? T0.0¥ ~0-0f
3- 1. 33m/s
=T smé = Tcor o= M
puse 27 2. 49 m/s’ ZF=Tame sma Teuro=my
L as-B) 57 mis . L Cm’j cmo = a = &
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7t% 18. A sports car is reportedly capable of accelerating from 0 to 60 mi/h in 4.4 seconds. What is the
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58% lé.toA car with a mass of 1500 kg is traveling along a level road when the driver sees a red light and slams
9,) OO the brakes to come to a screeching stop. What was the car’s initial speed if the skid marks left by the car

&3
@ ,0 are40mlong? (The coefficient of static friction between the tires and dry asphalt is about 1.0 and the
} S . . . ° , o4z o3l
QP coefficient of kinetic friction is about 0.8). )&/ﬁ: Vi 2ax
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v ~ 4. There is not enough information to answer this question

1 o042 043
51 % 20.k A 50-g tennis ball is thrown with a speed of 10 m/s directly at a wall and rebounds with a speed of

Wzl 6 m/s. If the ball is in contact with the wall for 0.02 s, what average force does the wall exert on the ball?

/4- 1. 10N 10 ™/ av v, - Uy - ™ -0
—_— - - / - /= = t X 6 "¢ -10"E
27*@ 40N O (*3('-‘\" < at ot - 0.02¢ = &00 Y4~
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5= 4. 40IN F = ma = (0.050L)(800 %) = 404
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Real-world Problem (15 points)
Write your solution to the following problem using the GOAL problem-solving template that is provided.

After a long day, you drive home and park your car in the driveway. As you walk to the front door, you
hear a sound behind you. When you turn around, you see your car starting to roll back down the driveway -
evidently the car popped out of gear and is now coasting down the hill! Luckily, the driveway is rather
long (about 100 feet), but you are currently about that same distance away on the right side of the car. You
estimate that the bottom of the driveway is about 10 feet below the top elevation. Will you be able to run to
the car and apply the brake before the car rolls out into traffic? (Assume that the car is unlocked and that
you will not spend time trying to solve this problem before running to catch the car!)



Gather information: (4 points)

What is known? What are you looking for? Is tyw = tc 7
What assumptions or estimations must be made?
Draw a diagram with variables labeled.
Predict a reasonable answer.
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Organize your approach: (2 points)

Classify the problem. Describe how you will solve it
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Analyze the problem: (4 points)

Identify and show relevant physics equations. Account for real-world effects.
Solve algebraically. Substitute known values, calculate answer, round appropriately
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Learn from your efforts: (5 points)
Does the answer agree with the prediction? Correct units?

Does the solution account for all the real-world factors that should be considered?
What else can be learned from this problem?
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