LAB PHYSICSTEST CHAPTER 3[D] 100 Pts 1998-99

KINEMATICSIN TWO DIMENSIONS

ANSWER EACH OF THE FOLLOWING PROBLEMS! BE SURE TO SHOW ALL WORK CAREFULLY!

1.

Suppose that a shot putter throws
a 12 pound shot with avelocity of
39 ft/s at an angle of a = 380 above
the horizontal. At the time the shot a
is released the shot putter's hand is
h = 5.8 feet above the ground.
[Remember that g = 32.2 ft/sec?]
a What will bethehorizontal and ~ h
vertical components of the
velocity of the shot put as it
leaves the putter’ s hand? [5 - >
pts] R
b. How long will it take for this
shot put to strike the ground?
[5 pts]
c. What will be the velocity of the shot put at the highest point? [5 pts]
d. What will be the maximum height above the ground reached by the shot put? [5 pts]
e. What will be the fina horizontal displacement of the shot put? [5 pts]
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LAB PHYSICSTEST CHAPTER 3[D]

100 Pts 1998-99

KINEMATICSIN TWO DIMENSIONS

ANSWER EACH OF THE FOLLOWING PROBLEMS! BE SURE TO SHOW ALL WORK CAREFULLY!

2. A small boat has a maximum speed of 4.40 m/sec as it moves through still
water. This boat is to head directly across ariver which has awidth of 880
meters and which has a current of 1.8 m/sec as shown in the diagram to the
right.

a. How long will it take for the boat to reach the opposite shore? [5 pts]

b. What will be the velocity of the boat as measured by an observer
standing along the shore of the river? [5 pts]

c. How far downstream will this boat reach the opposite shore? [5 pts]

d. What will be the final displacement of the boat when it reaches the
opposite shore? [5 pts]

e. Suppose that the pilot of the boat would like to reach point B which
is directly opposite the starting point A. In what direction [angl€]
should the pilot aim the boat? [5 pts]

f. How long would it take for this boat to reach a point 250 meters
upstream from point A and then return? [5 pts]
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LAB PHYSICSTEST CHAPTER 3[D] 100 Pts

KINEMATICSIN TWO DIMENSIONS

1998-99

ANSWER EACH OF THE FOLLOWING PROBLEMS! BE SURE TO SHOW ALL WORK CAREFULLY!
3. You perform alab where a rubber stopper, which has a mass of

12.5 +/- 0.50 grams, is spun in a horizontal circle as shown to

the right. The circle is measured to have aradius of 125 +/- 2

centimeters. Y our lab partner uses a stopwatch to measure that R

Lo

it takes 9.4 +/- 0.3 seconds to make 12 compl ete revolutions.

a. What is the aver age speed of this rubber stopper? [5 pts|

b. What would be the error on the speed of this rubber stopper? [5 pts]

c. What are the direction and magnitude of the centripetal acceleration of this
stopper when is the position P shown in the diagram to the right.? [5 pts]

d. What will be the resulting motion of the rubber stopper if the string were to
break when at point P in the diagram? [5 pts]

e. How much mass m must be hanging on the end of the string to provide the
needed centripetal force? [5 pts]
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LAB PHYSICSTEST CHAPTER 3[D] 100 Pts 1998-99
KINEMATICSIN TWO DIMENSIONS

ANSWER EACH OF THE FOLLOWING PROBLEMS! BE SURE TO SHOW ALL WORK CAREFULLY!

FOR EACH OF THE FOLLOWING MULTIPLE CHOICE SELECT THE BEST ANSWER AND CIRCLE THE
CORRESPONDING LETTER.

4. Two variables, x and y, are plotted against one another and the resulting graph is shown to the
right. What can you conclude is the most likely relationship between these variables? [5 pts]
A.Y isproportional to X B. X isproportional to 'Y C.Y isconstant

D. Y isinversely proportional to X E. Y isproportiona to the square of X

5. A rubber stopper ismoving in acircular path at the end of a string as shown to the

X
right when the string suddenly breaks. Which path in the diagram is the stopper most B
likely to follow after the string breaks? [5 pts] A

6. Which of the following would be an example of a controlled experiment? [5 pts]
To find out which brand of sneaker isfastest in arace have,
A. all team members of atrack team run a race wearing the same brand.
B. al team members of atrack team run a race where each team member wears a different brand.
C. dl team members of atrack team run arace where each team member wear one shoe
from each of two different brands.
D. the team members run several races. During each race have every team member wear the same brand.
E. each team member wear the same brand throughout the entire track season.

C
D
E

7. How is centripetal acceleration different from all other types of acceleration? [5 pts]
A. In centripetal acceleration the velocity never changes.
B. In centripetal acceleration the acceleration is aways perpendicular to the velocity vector.
C. In centripetal acceleration the magnitude of the velocity is aways decreasing. P
D. In centripetal acceleration the direction of the velocity always remains constant.
E. In centripetal acceleration the direction of motion is always increasing.
8. A controlled experiment is run and the three graphs to the right are plotted. Which of the
following equations could reasonable been developed from these three graphs? [5 pts]
A. B. C. P
P=1"t P=("t)/R P=t>" R/I
D. E.
P=(12" R)/t P=(R" t)/1? R
t
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LAB PHYSICSTEST - TWO DIMENSIONAL KINEMATICS 1998-99 D

ft
1. V0 = 39 ft a = 38>deg g = 322X_ DOV = 58>‘ft Df\l:: O><ft DOh = Oxft Dm:: 10><ft t = 1xsec
sec 2
sec
- ft -
a' VOV = VO>S n(a) VOV = 24.0_ N ne’WtOH

Sec la. The components of theinitial velocity. [5 pts]

ft
Vo = Vocos(a) Vgp = 30.7—
sec

b. Given Dy= lx-g>¢2 + Vot + Dy, t:=Find(t) t=170sec 1b. Timefor the shotput to strike the
2 ground. [5 ptg|

C. Vhigh=Voh  Vhigh = 2073 1c. The velocity at the high point will only be the unchanging

Sec horizontal velocity. [5 pts]

ft
d. Vi = Ox— thigh = 1xsec

sec
Given Viy = - gxthigh + Vv thigh =Fi nd(thigh) thigh = 0.746sec
1 . .
Ditigh = Exgxthighz + Vouthigh + Doy Dirign = 14.75ft 1d. The highest point reached by the

shotput. [5 ptg|

€. Dp=Vgt  Dp= 5233ft 1le. Thefinal horizontal displacement. [5 pts]

2. V= 440 V= 18- Width:= 880m

sec Sec
a. t= Width t = 200sec 2a. Timeto reach the opposite shore. [5 pt9|
Vboat

B vis (Vi * Vive? V= 475

e sec 2b. The velocity of the boat as observed from the shore. [5 pts]

at  a:= atang’é’riverg a = 22.25deg

& Voot g
C.  Dgown = Vrivert Dyown = 360m 2c. The distance downstream the boat will go. [5 pts]
d. Dy = vt Diirg = 951m at  a=22deg 2d. Thefinal displacement of the boat. [5 pts|

. &Vriver 0 :
€. b:=asine - b=2415deg 2e Theangleupstream toaim theboat. [5 pts|
& Voot g
f d d
o d=250m  tyy= ———— typ = 96.15s€c tgown = —————— tgown = 40.32seC
Vioa -~ Vriver Vioa * Vriver

tupdown = tup * tdown tup down = 136s€C 2f. Timeto go up and down theriver. [5 pts|
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LAB PHYSICSTEST - TWO DIMENSIONAL KINEMATICS 1998-99 D

3. Mgtopper = 12.2gm R=125cm DR:=2cm T:=94cec DI:=03sec n:=12

A Vopper = ”XZ:O’R Vetopper = 10,03£ 3a. The speed of the stopper. [5 pts|
24 R + DR -
D, DVeopper = % - Vetopper DVstopper = 0.496% 3b. Theerror on the velocity. [5 pts]
2
C. a:= Zstopper a = 8042 A 3c. The magnitude and direction of
R sec’ the cenripetal acceleration. [5 ptq

d. Thestopper will movein a straight line out of the paper [or towar dsthe bottom depending on
per spective]. [5 pts]

2

m, X/
Foim — P SOW Fe= 10LN

R

2 "

EMgopper stopper ©

m C———~

€ 9:=98 w? M= £ R 2 m=0103kg  3e Thetotal masshanging down. [5 pts]
9
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