Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: b @ @ ‘5, © " © /J'
Q6: The acceleration at point G: g E Qlzerc)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. acceleration is always ® © w @ i
pomeg towards the center E into ground up from ground  othex

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E

@) (b) ic) iy (&) if)
) . . ) ) @ ®_ © @ 4 O,y O
3\92. OEjC;l)Ilam. e is a point with the most distance from /.[/1'// /,/ / // 4//
® Wy, ® ) ®
Q10. At which point(s) is the magnitude of the /(.S‘/ /S‘/’ s, T IemET  omer
acceleration of the car the smallest? & Point G-
QI11. Explain. g is the cloest point to the center of @ ® ©
— —_— —_—
the oval = =
(Y] (&) ()
G G G

)] ()
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
Q12. The object at this instant is: moving at constant speed
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. a
Q14. Explain. @ ® © N
END OF RESPONSE - . @

0

none of

@ R © R
hod T~
CE==E



Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: g Point E:

Q5: The acceleration at point F: d @ @ ‘5, © " © /J'
Q6: The acceleration at point G: h E Qleere)  E & E E < ES

Q7. Explain how you knew which acceleration vector

to choose for each point. Because the car is traveling | « © am M i
in a circle its acceleration is outward. E <—< itogrowd  upfomgownd  other

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E @
@ 4

A R . (HZ'F 'be'F (CI'F . 'IeI'F - (fZ'F
Q9. Explain. Because the track is not an exact circle. /,[Z/N]///;/ /” / // /l//
Q10. At which point(s) is the magnitude of the W )

)] 1] Y] a [19]
F F
acceleration of the car the smallest? & /(.S‘/ /3»/’ oo up rom growa ofher
QI11. Explain. Because this is the flattest part of

) Point G:
the circle. @ ) ©
G G G
(zero) a
() (&) ()
G G G

)] ()
¢ N

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
Q12. The object at this instant is: moving at constant speed
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. a
Q14. Explain. Because the motion is constant. @ ® © .
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: g @ . ® (d)\ © /-'
QO6: The acceleration at point G: d E Qleere)  E E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. because...... @ @ ) I i
£ into ground up from ground  othex
(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E and F @
@ 4

Q9. Explain. that is where the the curves are the /(ai[z/m/;/;’ )V /F// /65/’/:'/3//

steepest making of the largest asseleration.....

® iy Y] ] i3]
F F
Q10. At which point(s) is the magnitude of the /(.g‘/ )»/’ iogoud  wpfememud - ofler
. 0 .
acc§lerat10n of t.he. car the smallest? G Point G-
Q11. Explain. because it is.... @ ® ©
(zero) a
@ (&) )
G G G

)] ()
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. a
Q14. Explain. vbecause.... @ ® © .
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: F Point E:

Q5: The acceleration at point F:  F @ @ ‘5/ © N © /J'
Q6: The acceleration at point G: 6 E Qleere)  E & E E < Ef

Q7. Explain how you knew which acceleration vector
to choose for each point. When an object is moving in | « © a @ i
a circular motion the acceleration vectors are always | E é’ <—< itosround  upfomgouwd  othe:

pointed towards the center. (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have

(@) ) ) (@ 4 (&) . ®
equal magnitude P F ¥/ g F
G / /V / // /i/l

Q9. Explain. The acceleration is always pointed

towards the center. @, ®y, ® ® ®
v into ground up from ground other
/G.i/d // (into page) (out of page)

Q10. At which pc?lnt(s) is the magnitude of the Point G-

acceleration of the car the smallest? all have ® ® ©

equal magnitude —— =
Q11. Explain. same as stated above.

iy (&) (f)

® @ I
G G

(i) i )
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. a
QI14. Explain. Because if the trajectory of the object was in a circular motion @ ? ® © .
then the acceleration vector would have to point towards the center. S N’ @'
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @ @ ‘5, © " © /J'
Q6: The acceleration at point G: a E Qleere)  E & E E ES

Q7. Explain how you knew which acceleration vector

to choose for each point. Since the car is movingata | ¢ © aw @ i
constant speed thn there is no acceleration. So the E é’ <—< mogowd  up fromgowd  ofher
acceleration at all the points is zero. (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? all have

(@) ) ) (@ 4 (&) . ®
equal magnitude P F ¥/ g F
G / /V / // /i/l

Q9. Explain. Since there is no acceleration the

magnitude for all the points is the same. . ®py N © ®
/ /(,/ intoground  up from ground  other
Ii (into page) (out of page)
Q10. At which pc?lnt(s) is the magnitude of the Point G-
acceleration of the car the smallest? all have ® ® ©
equal magnitude —— =
Q11. Explain. same answer as above.
iy (&) (f)

® i) I
G G

(i) i )
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. a
Q14. Explain. the trajectory is going to be in the direction of the velocity and @ ? ® © .
the acceleration is going down due to the fact that gravity is pulling it down SN N’ @'
even if there is a surface that prevents it from going down.
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: | Point E:

Q5: The acceleration at point F:  k @ - ‘5, ® " © /J'
Q6: The acceleration at point G: k E Qleere)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. There was no acceleration so | ¢ © a . i
I picked other for all of them. I figured that they E é’ <—< itogrowd  upfomgownd  other

were all zero. (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have

@ ® ] @ 4 ® ., ®
equal magnitude P F ¥/ - e

Q9. Explain. There was no acceleration so they were

all eqUOI at 0. '8»‘}_ ) [ ) 0] )
/ // intogrownd  up fromground  other
Ii (into page) (out of page)
Q10. At which pc?lnt(s) is the magnitude of the Point G-
acceleration of the car the smallest? all have ® ® ©
equal magnitude —— =
Q11. Explain. There was no acceleration so they
were all the same. @ ®© ® .
(=) )
G G
M () ®)
into ground up from ground other
(into page) (out of page)
Part I1: =
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ™
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. e #
F ;
Q12. The object at this instant is: slowing down
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. a
Q14. Explain. It looked the same a the figure given. ® ® © .
o [5d -
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: ¢ @ ®» © (d)\ © /-'
Q6: The acceleration at point G: ¢ E Qleere)  E E E ES

Q7. Explain how you knew which acceleration vector

to choose for each point. The car is going in a circle ® @ w @ @
and the V€|0CiTy is constant E into ground up from ground  othex

(into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? 6 @
@ 4

Q9. Explain. I'm not sure /r:[/]/;/;, /F,V /F// /F’/”:./rfi//

Q10. At which point(s) is the magnitude of the CH @y '.u ) ®
acceleration of the car the smallest? 6 /d(‘/ )/’ mogowd  wfomemwd oter
QI11. Explain. I will guess contant velocity Point G-
@ ®) ©
G G G
(zero) a
@ © @
G G G

_‘_,_,_.—o—h,_,____,_._a-—"_“___,_._.__:r

)] ()
¢ N

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: slowing down
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. a
Q14. Explain. @ ® © S
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @ @ ‘5, © " © /J'
Q6: The acceleration at point G: a E Qleere)  E & E E ES

Q7. Explain how you knew which acceleration vector

to choose for each point. if the car is moving at a ® ® aw @ i
constant speed, then the acceleration of the car is E é’ <—< mtogound  wp fromgrownd  othes

zero and has no vector at all. (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have ® ® o Y © o
equal magnitude P~ F i F/-f"’/i/
(zero) i
Q9. Explain. again, the acceleration of the car is - ST
always zero, since the car is moving at a constant N N © ®

(53] 1]
F b N
into ground up from ground other
S peed /Gi/d // (into page) (out of page)

Point G:

Q10. At which point(s) is the magnitude of the @ ® ©
acceleration of the car the smallest? all have T ey AT — = —
equal magnitude

Q11. Explain. again, the acceleration of the car is @ ® ® 4

always zero, since the car is moving at a constant —_— = =

speed

(=) )
G G
I—T\
@ () ®
into ground up from ground other
(into page) (out of page)

Part II:

The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?

between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;

Q12. The object at this instant is: speeding up

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. a

Q14. Explain. i chose option a because this option lets the object continue on @ o © .

its course while keeping the angle between its vevotrs the same ™~ N @'
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @ @ ‘5, © " © /J'
Q6: The acceleration at point G: a E Qleere)  E & E E ES

Q7. Explain how you knew which acceleration vector

to choose for each point. the velocity never changes, ) © a . )
therefore the acceleration stays at zero. E é’ <—< itosround  upfomgouwd  othe:

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have @
@ 4

equal magnitude /m:ﬁ){';’/ /F// /er’/’/*/rfi//

Q9. Explain. at every point the car stays at a

constant speed. CH wy @ ) ®
into ground up from ground other
3z (into page) (out of page)

Q10. At which point(s) is the magnitude of the

i Point G:
acceleration of the car the smallest? all have @ ® R
equal magnitude —_— e — T =
Q11. Explain. the car always has an constant
magnitude. @ ® L
)] ()
G G
@ ) (3]
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. JR_._-;
I
Q12. The object at this instant is: slowing down

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. a
Q14. Explain. the velocity vector indicates the direction of the object, @ ® ©

LOSI .

therefore the object moves horizontally. S l’\*’ ( f/??
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,
Part1: s
A car moves clockwise at constant speed around the track shown. (Note: This is e T
not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >
best indicates the direction of the acceleration of the car. — -
— 5
Top View 1op oW
Q4: The acceleration at point E: A Point E:
. . >
Q5: The acceleration at point F: E @ @ ‘5/ © % © /
Q6: The acceleration at point G: D E €lzere)  E & E E E!
Q7. Explain how you knew which acceleration vector
to choose for each point. Since the velocity is ® ® . @ 0 o)
constant, the acceleration has got to be zero E itoground  up fromground - ofhe:
(into page) (outof page)
Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? " N - @ - o
(@) (b) ic) iy 4 (&) . if)
unanswered : : i i e F
Q9. Explain. AT AT /l//
® Wy ® ) ®
Q10. At which p(?lnt(s) is the magnitude of the / /3»/’ iogoud  u fiongoud - ofter
acceleration of the car the smallest? all have Dol :G
. om .
equal magnl‘rude @ ) ©
. . G G G
Q11. Explain. because it goes at a constant speed o ———— e
therefore it has constant acceleration
(Y] (&) ()
)] ()
G G
@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. e
e ;
Q12. The object at this instant is: moving at constant speed
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. a
Q14. Explain. @ . ® © .
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: e Point E:

Q5: The acceleration at point F: e @ @ ‘5, © " © /J'
Q6: The acceleration at point G: f E Qo) E & E E Ef

Q7. Explain how you knew which acceleration vector

to choose for each point. The acceleration is in the ® © aw @ i
direction of the dogs path and my answers were E é’ <—< mtogound  wp fromgrownd  othes
choosen accordingly. (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? all have

(@) ) ) (@ 4 (&) . ®
equal magnitude P F ¥/ g F
G / /V / // /i/l

Q9. Explain. I think that all have equal magnitude

because there is no change the accelerations © ®y ® o 0
. . . ) into groun up from groun other
magnitude as the car is traveling at a constant /Gi/ Pl v s
speed, only a chairection. Point G:
@ ®) ©
. . . . ) G G ¢ G
Q10. At which point(s) is the magnitude of the — T — T =
acceleration of the car the smallest? all have
equal magnitude @ @ . ®
QI11. Explain. I think that all have equal magnitude —_——

based upon the same reasoning as above.

(=) )
G G

(i) i )

into ground up from ground other

(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: slowing down

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. a
Q14. Explain. I'm not entirely sure, but I'm going to assume that the velocity @ ® ©

vector has to be in the same path as the path traveled %\j i N’ ( fﬁ
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: b @™ €
Q6: The acceleration at point G: g éﬂ & < <
Q7. Explain how you knew which acceleration vector
to choose for each point. well there is acceleration as M @ )
the car keeps on changing direction. and the force= 6’ <—< Mogrowd  uwpfromgound  othes
(mass * acceleration) that is pulling the car towards (ntopage)  (outof page)

teh center (centripetal force ) so acceleration
points towards the center .

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have

equal magnitude - ' /[m] /./ /V / // /,L//

Q9. Explain. well.. the car is mving at a contasnt

rate, and the force pulling it towards the center is ®y ® 0 ®
. . . t ncl from ground other
contant and since teh mass is a constant quantity / /‘/ (nopegd loutof pege)
then acceleration is also constant, Point G:
(@) (b} ©

Q10. At which point(s) is the magnitude of the
acceleration of the car the smallest? all have
equal magnitude @ ® O 4

QI11. Explain. it will be equal at all timesF=ma. —_— Y

)] ()
G G

(2ero)

@ 0 ®)
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: slowing down
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ab
Q14. Explain. For teh circular motion it should point towars teh center @ ® © .
(acceleation)so only a & b seem like teh logical choice. %\: i —\ i @'
END OF RESPONSE



Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: g @ - ‘5, ® " © /J'
Q6: The acceleration at point G: g E Qlzerc)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. Since the path is circular, ® © aw @ i
the acceleration would always be pointing inward E é’ <—< mogowd  wpfomzowd  ofhe:
toward the center of the circle. (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? all have

(@) ) ) (@ 4 (&) . ®
equal magnitude P F ¥/ g F
G / /V / // /i/l

Q9. Explain. The reason all have equal magnitudes

because circular path have same acceleration ©, Wy, ® » ®

pointing inward toward the center. /Gi/ T S e ™
Point G:

Q10. At which point(s) is the magnitude of the @ ® ©
acceleration of the car the smallest? all have — T — T
equal magnitude

QI11. Explain. The reason all have equal magnitudes @ © ®

because circular path have same acceleration —_—— =T

pointing inward toward the center.

® i) I
G G

(i) i )
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
QI12. The object at this instant is: moving at constant speed
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ab
Q14. Explain. A and B because both ma @ ® © .
END OF RESPONSE S S @*
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt .
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: g @™ €
Q6: The acceleration at point G: g éﬂ & < <
Q7. Explain how you knew which acceleration vector
to choose for each point. The acceleration is in the M ) )
same direction of the net force, and the net force is 6’ <—< itosround  upfomgouwd  othe:
the centripetal force, and therefore points into the (ntopage)  (outofpage)
center.

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E

Q9. Explain. The acceleration is greatest at point E
P . . 9 . P /[*“] ///V / / 4//

because that is the time when there is the greatest

change in direction per unit of time - which means ®y ® ® ®
the greatest change in velocity per unit time. /ﬁ// /// g upromemuma  oner
Point G:
Q10. At which point(s) is the magnitude of the @ ® @
acceleration of the car the smallest? & — T — — =
Q11. Explain. The acceleration is smallest at point 6
because there is the smallest change in direction, @ ® ®
hence smallest change in velocity per unit time. —_——— = =

(=) [1y]
G G

M (@ ®
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ab
Q14. Explain. I chose a and b because I know that the acceleration for acircle @ ® © .
is always towards the center - so that rules out c,d, and e. %\w " &' ( Ef Aj
END OF RESPONSE
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: b Point E:

Q5: The acceleration at point F: ¢ @ @ ‘5, © " © /J'
Q6: The acceleration at point G: f E Qo) E & E E Ef

Q7. Explain how you knew which acceleration vector

to choose for each point. T knew these because these | « © am M i
vectors are the ones that show which way the E é’ <—< mogowd  wpfomzowd  ofhe:
acceleration points are going. (nto page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? E and F

(@) () ) @) 4 (O] [13]
9. Explain. I believe that it is E and F, because in i : i i e

order to get around the curve, you will need to have

a greater acceleration, and the F point because you © ®ng ® o 0
then need to get constant velocity going. /Gi/ AT RS e ™
Point G:
Q10. At which point(s) is the magnitude of the @ ® ©
acceleration of the car the smallest? & —_— T — = — =
QI11. Explain. Because therer aren't many big curves
and the G point can just coast around the track. @ © ®

® i) I
G G

(i) i )
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ab
Q14. Explain. I choose these figures because i believe that the trajectory @ ® © .
object is on a straight line. . N @'
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: ¢ Point E:

Q5: The acceleration at point F: d @ ®» © (d)\ © /-'
Q6: The acceleration at point G: f E Qlzere)  E E E < E'

Q7. Explain how you knew which acceleration vector

to choose for each point. o © . @ »
£ into ground up from ground  othex
(into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? 6 @
@ 4

A . K k (aZ'F 'be'F (CI'F . 'IeI'F - (fl'F
Q9. Explain. Because the car is going straight. Pt e /l//
Q10. At which point(s) is the magnitude of the W )

(3] ] Y] ® )
F F
acceleration of the car the smallest? E /(.g‘/ )/’ s, T IemET  omer
Ql11. Explain. It's going around the tightest part of 5

the curve @ ®) ©
: G G G
(2ero) [N
G} O] 53]
G G G

)] ()
¢ N

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ab
Q14. Explain. @ ® © S
END OF RESPONSE _\,\ - ;‘5\*' @—'
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @™ €
Q6: The acceleration at point G: a éﬂ & < <
Q7. Explain how you knew which acceleration vector
to choose for each point. if velocity is constant then M ) )
there is no acceleration so in this case acceleration é’ <—< Mogrowd  uwpfromgound  othes
must be 0, since the car is neither speeding up nor (ntopage)  (outof page)
slowing down

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have

equal magni‘rt{de . / G /// / / 4//

Q9. Explain. the car is going at the same speed

troughout the track @y @ o ®
/ /// into glmu\d up from go\u}d other
(into page) (out of page)
Q10. At which point(s) is the magnitude of the Point G-
acceleration of the car the smallest? all have ® ® ©
equal magnitude —— — =
QI11. Explain. the car is going at the same speed
troughout the track o . ® 4 ® .
——— _——4——__' SIS ——
(=) )
G G
M (@ ®
into ground up from ground other
(into page) {out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. s
o ;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ab
Q14. Explain. velocity indicates the direction as well as the magnitude, and @ ® © .
since velocity is pointing to the right i assume the object will travel in the S PR ( Eﬁ
same direction
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: e Point E:

Q5: The acceleration at point F: a ™ ®
Q6: The acceleration at point G: a éﬂ & < <
Q7. Explain how you knew which acceleration vector
to choose for each point. since the car moves at a M I i
constant speed, it isn't accelerating or 6’ <—< nogownd W fomgrowmd  ofher
deccelerating, so its acceleration vectors won't have (ntopage)  (outofpage)

any magnitude

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have

equal magni‘rude . / e /./ /'/ / // /,L//

Q9. Explain. since the speed is constant, the

maghitude will be constant ®y ® o o
/c// /// s oot
Q10. At which point(s) is the magnitude of the Point G-
acceleration of the car the smallest? all have ® ® ©
equal magnitude T ey & ——— = —
QI11. Explain. since the speed is constant, the
magnitude will be constant @ ® O 4
i )
G G
_/—Tﬂ
@ ) ®
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: slowing down
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ab
Q14. Explain. I'm assuming that the object will be moving in the direction off @ ® © .
the velocity, and accelerating in the direction of the acceleration vector. T ﬁ\ " &' @_'
figured that the motion of the object must be in between those two vectors
somehow.
END OF RESPONSE © =2, 2 ® sore ot
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @™ e
Q6: The acceleration at point G: a éﬂ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. If the velocity of the car is w @ @

constant the acceleration would be zero é’ mtogowd  up fomgowd  ofhex
(into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? all have

equal magnitude /~[/]’”// /"/ /d// // 4//

Q9. Explain. If the velocity of the car is constant

the acceleration would be zero ® » ®
/ into ground up from ground other
(into page) (out of page)

Q10. At which point(s) is the magnitude of the

Point G:
acceleration of the car the smallest? all have @ ® R
equal magnitude - R
QI11. Explain. If the velocity of the car is constant
the acceleration would be zero @ ®© . ® .
[=3] )
S L
,——f%
@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
Q12. The object at this instant is: moving at constant speed
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. abd
Q14. Explain. they repersent what is specifiyed in the given information @ o © .
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt .
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @™ e
Q6: The acceleration at point G: a éﬂ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. Since the car is at a @ 0 o)
constant velocity, the acceleration equals zero 6’ <—< itogiowd  upfromgound  otter
ezcept for the constant force of gravity pulling it (ito page) (outof page)

down

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? all have

equal magni‘rud.e ' . /[m] /./ /V / // /,L//

Q9. Explain. The velocity is constant so there is no

change in acceleration ®y ® ® 0
/ / into glmu\c‘l up from ground other
(into page) (out of page)
Q10. At which pc?lnt(s) is the magnitude of the Point G-
acceleration of the car the smallest? all have @ ® ©
. - — —_—
equal magnitude - — =
Q11. Explain. Same as above.
() (&) f)
__,_,_.—f—-h__ _——4——_6"_' _4—'—0——_6 >

(=) [1y]
G G

@ ) ®
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. abd
Q14. Explain. I chose these figures because the direction of the velocity can @ ® © .
be affected by the acceleration and thus pull the object in a different >~ &' @_'
direction, but since acceleration is constant, it would have to be a uniform

movement. It could also travel straight ahead if there was something to keep
it from moving in the direction of the acceleration, like a car on a street with K i ® omsor

! theae
its acceleration pointing at an angle like that. @ @

END OF RESPONSE



Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @ @ ‘5, © " © /J'
Q6: The acceleration at point G: a E Qleere)  E & E E ES

Q7. Explain how you knew which acceleration vector

to choose for each point. At a constant velocity there | ¢ @ w @ @
is no acceleration. E into ground up from ground othe1

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have @
@ 4

equal magnitude /m:ﬁ){';’/ /F// /er’/’/*/rfi//

Q9. Explain. At constant velocity there is no

. (o .
acceleration. ®, ®y, ® ® ®
into ground up from ground other
3z (into page) (out of page)

Q10. At which point(s) is the magnitude of the

Point G:
acceleration of the car the smallest? all have @ ® R
equal magnitude - R
Q11. Explain. at constant velocity there is no
acceleration. ___‘d}——f—h__ ’:—_.G_'_“ ,_f__f__;g
[=3] 1]
G G
’/——f%
@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. abde
Q14. Explain. These figures show the direction that all of the objects will @ ® © 5
take. —\ " ?\*’ ( fizj
END OF RESPONSE
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: b @™ e
Q6: The acceleration at point G: g éﬂ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. I chose the acceleration M ) )
vectors that points to the center of the eclipse. é’ <—< iMoground  up fromground  othes

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have

equal magnitude /~[/]’”// /"/ /d// // 4//

Q9. Explain. Since the car is traveling at constant

velocity, the only part of the acceleration that ® o ®

changes is the direction, not the magnitude. /‘X/ /S‘/l gy et oter
Point G:

Q10. At which point(s) is the magnitude of the @ ® ©
acceleration of the car the smallest? all have — T — = — =
equal magnitude

Q11. Explain. Same as above @ ® . ® .

)] Iy
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ac
Q14. Explain. The velocity vectors both point in the direction of movement at @ 5 5
the instant and the acceleration points in the direction which allows the object —\ " ;\*' @'
to speed up.
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: ¢ Point E:

Q5: The acceleration at point F: ¢ @™ e
Q6: The acceleration at point G: a éﬂ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. For points E, and F, the car M ) )
is going around a curve and therefore needs to é’ ‘_< info ground  wp fromground  ofher
accelerate tangent to the path to keep a constant (imto page) (outof page)
velocity.

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? F

Q9. Explain. After that point the acc.elerm‘ion e // /v/ / // /,L//

decreases to keep the constant velocity.

."1\. [hi] ] Ls)
Q10. At which point(s) is the magnitude of the / //" wogoud  uw fiongoud - ofter
; ?
aCCfeleratlon of Fhe car the s'malle‘st. G. Point G-

Q11. Explain. The car is on a semi straight line and ® ® ©
almost needs no acceleration to keep the velocity - —_—— =
constant

() (&) f)

G G > G

(=) [1y]
G G

@ (@ ®
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: slowing down
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ac
Q14. Explain. To keep a constant velocity the acclerationisindandeneedto @ ® © .
be positive, where the acceleration is downward, or hegative. In b, the %\: " &' ( {?
END OF RESPONSE
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt .
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a ™ e
Q6: The acceleration at point G: a ‘6“ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. The car is not accelerating, ) )
so I chose the diagram withut the accleleration é’ itogowd  wp fomgowd  oftes
vector. (into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? all have

| itud ‘
equa magm‘ru.e . /[m] /’ /V / // /i/

Q9. Explain. the magnitude is always O because the

car is not speeding up. ® o
/ // into t,m\u\t:l up from ground  other
(into page) (out of page)
Q10. At which pc?lnt(s) is the magnitude of the Point G-
acceleration of the car the smallest? all have ® ® ©
equal magnitude —— =
Q11. Explain. it is always O.
)y (&) (f)
G G G

(=) )
G G

(i) i )

into ground up from ground other

(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: slowing down

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. acde
Q14. Explain. the velocity vector is fangent to the position line, showing that it ®

is the derivitive of the position. s~ N’ ]
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is T

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: b @™ e
Q6: The acceleration at point G: g éﬂ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. The acceleration at these M ) )
points acts fowards the center of the circle for an 6’ <—< iogowd  whomgowd  ofher
object travelling around a circle with constant (imto page) (outof page)

speed.

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? all have

equal magni‘rude . / G /./ / / / 4//

Q9. Explain. They all have equal magnitude for

acceleration, the only thing that is different is the ®y ® ® ®

direction of the acceleration. /ﬁ// /// g upromemuma  oner
Point G:

Q10. At which point(s) is the magnitude of the @ ® @
acceleration of the car the smallest? all have — T — — =
equal magnitude

QI11. Explain. They all have the same magnitude of @ ® ®

acceleration because it is travelling at a constant —— = =

speed, but it is moving around a circle path, and the

direction of acceleration is different. © ® 16

@ ) ®)
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ad
Q14. Explain. A is a possible choice because is moving to the right but might be @ ® © .
going down a hill and accelerating in a different direction. D is because it it %\" " &' @_'
travelling around a circle and keeps it going.

END OF RESPONSE
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: ¢ @ mw & oo @% © /"
QO6: The acceleration at point G: d 5 éﬂ E & E E < E <
Q7. Explain how you knew which acceleration vector
to choose for each point. the car is traveling at a ® @ , @ " »
constant speed counter clockwise, and his motion is E é’ <—< mogrownd  wpfomgowmd  ofher

forward at all times. (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have

(@) ) ) (@ 4 (&) . ®
equal magnitude P F ¥/ g F
G / /V / // /i/l

Q9. Explain. they are all traveling at a constant

speed with a magnatude equal at all times. @, ®py ® N o
AT T e o
Q10. At which point(s) is the magnitude of the Point G-
acceleration of the car the smallest? all have ® ® ©
equal magnitude — e — = —— =
Q11. Explain. the car is accelerating constantly at
the same speed at all points, leaving the same @ ®© ® .
magnitude for all points on the probe.. —_—— = =
(=) )
G G
l—Tﬂ
(i) i )
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q_._-; I
QI12. The object at this instant is: moving at constant speed
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ade
Q14. Explain. the trjectory is constant @ 5 ® © 5
END OF RESPONSE ~ N @*
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: e Point E:

Q5: The acceleration at point F: ¢ @ @ ‘5, © " © /J'
Q6: The acceleration at point G: s E Qleere)  E & E E ES

Q7. Explain how you knew which acceleration vector

to choose for each point. Just used my knowledge to ® @ w @ @
guess, becasue we haven't learned this yet in class. E mtogound  wp fromgrownd  othes

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have @
@ 4

equal magnitude /m:ﬁ){';’/ /F// /er’/’/*/rfi//

Q9. Explain. They have a constant motion

)] 1] Y] a [19]
F F
Q10. At which point(s) is the magnitude of the /(.S‘/ )»/’ aogoud v femenud  oter
. 0 ’
acceleratlor{ of the car the smallest? all have Point G-
equal magnitude @ ® ©
Q11. Explain. Constant — ¢ —— ——— =
(V] (&) (f)
G G G

)] ()
¢ N

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: slowing down
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ae
Q14. Explain. Those two points are the points where the trajectory is such. @ ® © .
END OF RESPONSE ~ N @*
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: b Point E:

Q5: The acceleration at point F: ¢ @™ ©
Q6: The acceleration at point G: d éﬂ & < <
Q7. Explain how you knew which acceleration vector
to choose for each point. Even though the magnitude M @ )
of the velocity is not changing, the direction is é’ <—< itogrowd  upfomgownd  other
constantly changing and so the acceleration is in the (ntopage)  (outof page)

same direction as the velocity.

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have

equal magnitude G // /'/ / // /‘L//

Q9. Explain. The ball is travelling at a constant rate,

so the change in velocity over the change in time will ®y ® ® ®

be constant. /ﬁ// /// g owmorsn.
Point G:

Q10. At which point(s) is the magnitude of the @ ® @
acceleration of the car the smallest? all have — T — T =
equal magnitude

Q11. Explain. See above. @ © . o

(=) [1y]
G G

[ ] )

into ground up from ground other

(into page) (out of page)
Part 11:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: slowing down

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. The acceration is constant so the velocity rotates tfowards the @ \ ® ©

acceleration vector, but does not pass it. ~ &' ( Eﬁ
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Pretest #2 (M2D), Autumn 2003
Student#:

University of Colorado, Boulder
NAME: ,

Part I:

best indicates the direction of the acceleration of the car.

G

—

A car moves clockwise at constant speed around the track shown. (Note: This is P T
not a strobe photograph.) For each of the following point, choose the figure that . 5 o mevie ot ccastat peed >
_'____/
S o

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: e

Q5: The acceleration at point F: ¢

Q6: The acceleration at point G: a

Q7. Explain how you knew which acceleration vector
to choose for each point. as the car goes around the
corners it experiences deceleration, but since it is
travelling at a constant speed the acceleration on
the straightaways will be zero

Point E:

I
@ w F w© @™ ©
E 4(zer0)  E & E E E
® E © ;’
E

) i )
up from ground  othe:

into ground
(outof page)

(into page)

Q8. At which point(s) is the magnitude of the
acceleration of the car the greatest? E

Q9. Explain. this is when the turn is most dramatic,

thus the acceleration will be the greatest

Q10. At which point(s) is the magnitude of the
acceleration of the car the smallest? G

Q11. Explain. here the car is experiencing the least

amount of turn, so there it will be experiencing the

least amount of acceleration

Point F:

@)

) © @ 4 O] )
P— F / P F
/ = /( / / / 4//
[19]

@ M Y] @ iy
F L33
into ground up from ground other
-* (into page) (out of page)
Point G:
(@) ()] (©)
G G G
o~ ———
(zera) R e — A
@ (e) b
G G G
(=) [1y]
: o fe
o @ ®

into ground
(into page)

up from ground other

(out of page)

Part I1:

The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant.

Q12. The object at this instant is: slowing down

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b

Q14. Explain. since the accleration is moving downward, the velocity will

relflect that.
END OF RESPONSE
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: ¢ Point E:

Q5: The acceleration at point F: ¢ @ @ ‘5, © " © /J'
QO6: The acceleration at point G: d E Qleere)  E & E E E!

Q7. Explain how you knew which acceleration vector

to choose for each point. I don't think I am right. ® @ @ ® O
£ into ground up from ground  othex
(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? 6 @
@ 4

(@ () © (& [t3]
] H H H F F F F/ F_— F
Q9. Explain. Because the car is going the straitest. Pl el /l//
Q10. At which point(s) is the magnitude of the CH @y @ ) ®
acceleration of the car the smallest? E /(’S,/ /S‘/’ g loworgen.

Q11. Explain. Because the curve is so great. Point G-
@ ®) ©
G G G
— —_— —_—
(zero) [N
() (&) ()
G G G

)] ()
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: slowing down
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. The acceleration is negative, so the object has to be going down. @& ® © .
END OF RESPONSE ~ N @*
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: b @ @ ‘5, © " © /J'
Q6: The acceleration at point G: g E Qlzerc)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. Since the car is undergoing | ¢ @ w @ @
uniform circular motion, the acceleration vectors E mogowd  wpfomzowd  ofhe:
will always point toward the center of the circle. (nto page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? all have

(@) ) ) (@ 4 (&) . ®
equal magnitude P F ¥/ g F
G / /V / // /i/l

Q9. Explain. Since the speed is constant and only

the direction of the velocity is changing, the . ®p N ® ®
. . ) into groun up from groun other
acceleration vector will always have a constant /Gi/ Pl v s
maghitude. Point G:
(@) (b ic)
. . . . G G G
Q10. At which point(s) is the magnitude of the — T — T =
acceleration of the car the smallest? all have
equal magnitude @ © . o
QI11. Explain. For the same reason as the response —_——

to question 21.

(=) )
G G

(i) i )
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. Since the acceleration vector has both an x component and y @

R ® © B,
component, it indicates that there is s S N { fﬁ
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @ @ ‘5, © " © /J'
Q6: The acceleration at point G: a E Qleere)  E & E E ES

Q7. Explain how you knew which acceleration vector

to choose for each point. I chose zero for all of my ) ® w @ i
answers because the car is traveling with constant E é’ <—< mogowd  wpfomzowd  ofhe:
speed, which I think means it has zero acceleration. (nto page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? all have

(@) ) ) (@ 4 (&) . ®
equal magnitude P F ¥/ g F
G / /V / // /i/l

Q9. Explain. I think the acceleratoin is zero

throughout the entire motion. . ®p ® ® ®
/ /(,/ into ground up from ground  other
Ii (into page) (out of page)

Q10. At which pc?lnt(s) is the magnitude of the Point G-

acceleration of the car the smallest? all have ® ® ©

equal magnitude —— =
Q11. Explain. As stated in the problem above, I
believe the car has equal acceleratoin throughout @ © ®
the entire motion. —_———— =

(=) )
G G

(i) i )
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: cannot tell from this information

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. I used the method we went over in class for adding vectors which ®

® © .
" ? eI 2
would produce a line similar to the one shown in answer 'b’. P PR ( fﬁ
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt .
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: F Point E:

Q5: The acceleration at point F: G @™ e
Q6: The acceleration at point G: G éﬂ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. The acceleration around a M ) )
circular path is a centripital acceleration that keeps é’ ‘_< infogrownd  up fromground  ofher
the car from flying out of the track. (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? E

9. Explain. The centripital acceleration is highest
Q p ] P g / (zero) /‘// /V / // /i/l

because the curve is the smallest. So at constant

speed throughout the track, the force pushing in, o » 0
acceleration, must be greatest. /G/ // ey e oter
Point G:
Q10. At which point(s) is the magnitude of the @ ® ©
acceleration of the car the smallest? & —_— T — = — =
Q11. Explain. The curve is not that great so less
force pulling into the center of the track is least. @ © ®

(=) )
G G

(i) i )
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. The velocity vector is pushing the object straight to the right, @

and the acceleration vector pushes it diagnally downwards to the right. So the %\j " N’ ( fﬁ
object will be headed in the right direction but heading downwards.
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: ¢ Point E:

Q5: The acceleration at point F: ¢ @ @ ‘5, © " © /J'
QO6: The acceleration at point G: d E Qleere)  E & E E E!

Q7. Explain how you knew which acceleration vector

to choose for each point. The lines I choose where ® @ w @ i
*angem‘ to the circle. E into ground up from ground othe1

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have @
@ 4

equal magnitude /m:ﬁ){';’/ /F// /er’/’/*/rfi//

Q9. Explain. the speed is constant the car has an

acceleration of zero. ®, ®y, ® ® @
into ground up from ground other
3z (into page) (out of page)

Q10. At which point(s) is the magnitude of the

) Point G:
acceleration of the car the smallest? all have @ ® ©
equal magnitude —— — =
QI11. Explain. acceleration of zero
(Y] (&) ()
G G G

)] ()
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: slowing down
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. b, lloks similar to the sum of the two vectors @ ® © .
END OF RESPONSE ~ N @*
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: d Point E:

Q5: The acceleration at point F: ¢ @™ €
Q6: The acceleration at point G: a éﬂ & < <
Q7. Explain how you knew which acceleration vector
to choose for each point. There will be acceleration on M @ )
the car in the corners because of the direction 6’ <—< Mogrowd  uwpfromgound  othes
change as it turns. This acclereation wants to pull (ntopage)  (outofpage)

the car out of the track.

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E

Q9. Explain.. This is the apex of the corner, ‘rh.e / - /./ /v/ / // /,L//

sharpest point. Therefore the acceleration wil be

the greatest as this is the biggest chenge in ®y ® ® ®
velocity. /ﬁ// /// s oot
Point G:

Q10. At which point(s) is the magnitude of the @ ® @

acceleration of the car the smallest? & — T — — =
QI11. Explain. This is the straightest portion of the
track, with little if any change in direction. with @ ® ®
constant speed, the acceleration is zero. —_——— = =

(=) [1y]
G G

[ ] )

into ground up from ground other

(into page) (out of page)
Part 11:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: moving at constant speed

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. the object is travelling at a constant speed, but due to the @ \ ® ©

negative acceleration, it is falling downward. ~ &' ( Ef Aj'
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: ¢ Point E:

Q5: The acceleration at point F: ¢ @™ ®
Q6: The acceleration at point G: d ‘6“ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. the accleration vector is ) )
parallel to the velocity vector which is in the é’ ‘_< intoground  up fromgrownd  othes
direction of travel perpendicular to the tangent of (ito page) (outof page)

the graph

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? 6

Q9. Explain. it is at the long part of the oval track / - /./ /v/ / // /,L//

Q10. At which point(s) is the magnitude of the N ® ) ®
acceleration of the car the smallest? E / /// s oot
Q11. Explain. it is at the narrow end of the oval Point G-
track @ ®) ©
G <} G
(zera) R LY
@ @® ®
G G G

(=) [1y]
G G

@ ) ®)
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: cannot tell from this information
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. it resembled a ball being thrown the most. @ w © N
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0

none of

{d) &)
K:d s
oy S F



Pretest #2 (M2D), Autumn 2003

University of Colorado, Boulder

Student#: NAME: ,
Part I: N
A car moves clockwise at constant speed around the track shown. (Note: This is T T
not a strobe photograph.) For each of the following point, choose the figure that . 5 o movig atccasat speed >
best indicates the direction of the acceleration of the car. — -
_— T D
Top View A—

Point E:

|d| (&) Fs
(zero) & !
i )]
into :,mlmd up from ground  othex
(into page) (out of page)

Q4: The acceleration at point E: g

Q5: The acceleration at point F:  h

Q6: The acceleration at point G: h

Q7. Explain how you knew which acceleration vector
to choose for each point. The acceleration vector is
perpendicular to the velocity vector

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E

Q9. Explain. Since the car is going at a constant

speed, the acceleration depends solely on the rate

of change in direction. The car is changing direction

the fastest at point E.

Iﬂl
/’[Z/m],/ / /’ / //’ 4/"
@ ] )
into ground up from ground other
(into page) (out of page)

. . ) ) Pomt G:
Q10. At which point(s) is the magnitude of the @ ® ©
acceleration of the car the smallest? G - ———
Q11. Explain. At point G, the rate of change in
direction is the smallest. @ G ®
[=3] Iy
G G
@ U] )
into ground up from ground other
(into page) (out of page)

Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant.

QI12. The object at this instant is: speeding up

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b

Q14. Explain. @ ® ©
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is T

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: ¢ Point E:

Q5: The acceleration at point F:  f @™ ©
Q6: The acceleration at point G: g éﬂ Q < <
Q7. Explain how you knew which acceleration vector
to choose for each point. the acceleration is still M ) )
changing even with the constant velocity, but in the 6’ <—< itosround  upfomgouwd  othe:
case of circular motion, the acceleration always (into page) (outof page)

points to the center of the circle

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E

Q9. Explain. the car's acceleration is greater on the
p 9 // (zero) /‘/ / / / 4//

sharpest turn of the track because the force to

keeping the car in the circular motion is greater. ®y ® o o
/ /V/ sl il el
Q10. At which point(s) is the magnitude of the Point G-
acceleration of the car the smallest? 6 @ ® ©

Q11. Explain. the car is traveling along the more T ey & ——— = —
straight part of the track where barely any
acceleration exists because less force is needed fo @ ® O 4
hold the car in the path. —_—— = =

i )

c_f
_/—T“

@ ) ®

into ground up from ground other

(into page) {out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: cannot tell from this information
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for

the object. You may choose more than one figure. b
Q14. Explain. I am not all that positive to the answer for this problem,so Tam @ ® © .
just guessing and attempting to use some logic that I learned last year. ?\ " &' @_'
END OF RESPONSE



Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: g @ - ‘5, ® " © /J'
Q6: The acceleration at point G: g E Qlzerc)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. Since the car moves at a ® © aw @ i
constant speed, the acceleration only affects the E é’ <—< mogomd  wpfomgowd  other
directional component. (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? E

R @) () (] @ 4 (&) . [+3]
Q9. Explain. the rate of change (as shown in the P F : i e :
p 9 ( ) /‘/s/ /V / // /i/l

curve) is greatest at the west and east ends, so

acceleration is the greatest . ®py ® N ®
/ /(,/ mtoground  up fiomground  other
. - . ) i (into page) (out of page)
Q10. At which point(s) is the magnitude of the Point G-
acceleration of the car the smallest? 6 @ ® ©

Q11. Explain. the rate of change (as shown in the g — % ——— = —
curve) is smallest at the north and south ends, so
acceleration is the smallest @ ® . ® .

(=) (1]

G G

@ ) ®)

into ground up from ground other

(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. _W’

o
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. with the x-axis vectors adding continutually, there will be no case @ ® © .
o [5d -

in which the object crosses behind the starting point, and with the negative y- P X ( fﬁ
component in a, the slope should go down.
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: A Point E:

Q5: The acceleration at point F: A @™ ©
Q6: The acceleration at point G: A éﬂ & < <
Q7. Explain how you knew which acceleration vector
to choose for each point. As it stated in the @ 0 o)
beginning, the car was moving at the same speed the é’ <—< ntogowd  wpfromgound  ofher
entire time. This means that the entire time the (ntopage) ~ (outof page)
acceleration was zero, giving me my answer.

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have

equal magnitude G // /'/ / // /‘L//

Q9. Explain. The acceleration is zero the entire

time, giving all points an equal magnitude. ®y ® o o
/ /// into glmu\d up from ground other
(into page) (out of page)

Q10. At which pc?lnt(s) is the magnitude of the Point G-

acceleration of the car the smallest? all have ® ® ©

equal magnitude —— — =
Q11. Explain. The acceleration is zero the entire
time, giving all points an equal magnitude. @ ® ®

(=) [1y]
G G

@ ) ®)
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: cannot tell from this information
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Ql14. Explain. It took the directuio @ w © N
END OF RESPONSE >~ N @*
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: F Point E:

Q5: The acceleration at point F: G @ @ ‘5/ © " © /J'
Q6: The acceleration at point G: 6 E Qleere)  E & E E < Ef

Q7. Explain how you knew which acceleration vector

to choose for each point. I found the line ® © aw @ @
perpendicular to the tangent at each point and . é’ ‘—< infogrownd  up fromground  ofher
pointing in from the concave side of each curve. (nto page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? all have

@ ® ] @ 4 ® ., ®
equal magnitude P F ¥/ - e

Q9. Explain. They are all the same because the

acceleration is constant magnitude throughout. &, ®py ® © ®
/ // into ground up from ground other
Ii (into page) (out of page)
Q10. At which pc?lnt(s) is the magnitude of the Point G-
acceleration of the car the smallest? all have ® ® ©
equal magnitude — T — T
Q11. Explain. See answer 21
iy (&) (f)

® i) I
G G

(i) i )
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. becasuse it is the only one where acceleration vector @ ® © .
END OF RESPONSE >~ N @*
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: e Point E:

Q5: The acceleration at point F: ¢ @ @ ‘5, © K " © /J'
Q6: The acceleration at point G: f E éﬂ E & E E < E <
Q7. Explain how you knew which acceleration vector
to choose for each point. Because the car is moving in | ¢ ® w @ @
a circle so the direction of each vector has to be in E é’ <—< mogrownd  wpfomgowmd  ofher

the same direction as the car moving (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? 6

@ ) © @ 4 ® . @
Q9. Explain. Because the car is at its constant speed P I i yi — .
p P ) //s/ /V / // /1/1
Q10. At which point(s) is the magnitude of the ® wy @ ) )
acceleration of the car the smallest? E and F /Gi/ // o
Q11. Explain. at E and F it is decelerate as it making [H.— G-

Y ] )

a curve (@ () ©
G G G
—_— —_— —_—
(2ero) '
iy (&) (f)

® @ I
G G

(i) i )
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: slowing down
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. (@ . ® © R
END OF RESPONSE = . @*
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: ¢ Point E:

Q5: The acceleration at point F:  f @ - ‘5, ® " © /J'
QO6: The acceleration at point G: g E Qlzerc)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. constant acceleration @ @ i) @) (i
£ into ground up from ground  othex
(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have @
@ 4

equal magnitude /m:ﬁ){';’/ /F// /er’/’/*/rfi//

Q9. Explain. the acceleration is constant

® iy Y] ] i3]
F F
Q10. At which point(s) is the magnitude of the /(.S‘/ )»/’ aogoud v femenud  oter
. 0 .
acceleratlor{ of the car the smallest? all have Point G-
equal magnitude @ ® ©
QI11. Explain. the acceleration is constant —— — = — =
(V] (&) (f)
G G G

)] ()
¢ N

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: slowing down
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. adding the two vector result in a straight line in between @ ® © .
END OF RESPONSE ~ N @*
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @ @ ‘5, © " © /J'
Q6: The acceleration at point G: g E Qlzerc)  E & E E E!

Q7. Explain how you knew which acceleration vector

to choose for each point. velocity is constant so ther | @ w @ @
is no acceleration E into ground up from ground othe1

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have @
@ 4

equal magnitude /m:ﬁ){';’/ /F// /er’/’/*/rfi//

Q9. Explain. they are all zero

® iy Y] ] i3]
F F
Q10. At which point(s) is the magnitude of the /(.S‘/ )»/’ aogoud v femenud  oter
. 0 .
acceleratlor{ of the car the smallest? all have Point G-
equal magnitude @ ® ©
QI11. Explain. they are all zero —— — =
(V] (&) (f)
G G G

)] ()
¢ N

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. you need fo just find the vector in the middle @ o © .
END OF RESPONSE ~ N @*
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt .
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: Point E:

Q5: The acceleration at point F: b @™ e
Q6: The acceleration at point G: g éﬂ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. The acceleration for a circle M @ )
is fowards the center of the circle. é’ ‘_{ itoground  up fromground - ofhe:

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E

Q9. Explain. The car accelerates the most at point E /,[z/w]/// /,,/ /d// // /l//

because its furthest away from the center of the

circle ® U] ®
into ground up from ground other
(into page) (out of page)

Q10. At which point(s) is the magnitude of the

Pomt G:
acceleration of the car the smallest? & @ s ) . © .
Q11. Explain. Point G is closest to the center of the —_— e — = — =
circle so the magnitude is the smallest.
() (&) ()

)] Iy
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. The acceleration added to the velocity vector would produce a @ ® © 5
line such as the one in B. ~ -\\' @_'
END OF RESPONSE
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: b Point E:

Q5: The acceleration at point F: b @ @ ‘5, © " © /J'
Q6: The acceleration at point G: d E Qleere)  E & E E E!

Q7. Explain how you knew which acceleration vector

to choose for each point. Acceleration is the sum of P ® w @ i
the centrifugal force and direction of travel. E mtogound  wp fromgrownd  othes

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? 6 @
@ 4

@ ) © © )
. . . . . . F F F F/ F A,.a—-"‘ F
Q9. Explain. Acceleration is in one direction. /,[z/m///;/ /,/ // // /l//
Q10. At which point(s) is the magnitude of the CH @y @ ) ®
acceleration of the car the smallest? E /(.S‘/ /3»/’ mogowd  uw fom o oter

Q11. Explain. Vectors have greatest angle. Point G-
(@) (b) {c)
G G G
(zero) a
(Y] (&) ()
G G G

)] ()
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. Line lands on vect @ ® © .
END OF RESPONSE ~ N @*
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @ @ ‘5, © " © /J'
Q6: The acceleration at point G: a E Qleere)  E & E E ES

Q7. Explain how you knew which acceleration vector

to choose for each point. THe car is moving at 0 ® a ) )
constant speed therefore it is not accelerating. E é’ <—< ntogowd  wpfromgound  ofher

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have @
@ 4

equal magnitude /fa:[z/m/)/‘/;y /F// /er’/’/*/(fi//

Q9. Explain. THe car is moving at constant speed

therefore it is not accelerating. ® Wy @ o ®
it ncl n nc ther
/cg/ topgs  loworgees

Q10. At which point(s) is the magnitude of the

Point G:
acceleration of the car the smallest? all have @ ® R
equal magnitude - R
Q11. Explain. THe car is moving at constant speed
therefore it is not accelerating. @ ® L
[=3] )
G G
,——f%
@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. Both the velocity and the acceleration are constant which will @ ® © 5
result in a strait line. =N N @'
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @ @ ‘5, © " © /J'
Q6: The acceleration at point G: a E Qleere)  E & E E ES

Q7. Explain how you knew which acceleration vector

to choose for each point. The car is not accelerating @ @ i) @) (i
£ into ground up from ground  othex
(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have @
@ 4

equal magnitude /m:ﬁ){';’/ /F// /er’/’/*/rfi//

Q9. Explain. the acceleration is zero at every point.

® iy Y] ] i3]
F F
Q10. At which point(s) is the magnitude of the /(.S‘/ )»/’ iogoud v fiom growd ofher
acceleration of the car the smallest? F and 6 Point G-
QI11. Explain. the acceleration is zero at every point. @ ® R
(zero) a
)y (&) (f)
G G G

)] ()
¢ N

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. I'm not sure @ o © .
END OF RESPONSE ~ N @*
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: ¢ Point E:

Q5: The acceleration at point F: ¢ @ @ ‘5, © " © /J'
Q6: The acceleration at point G: f E Qlzere)  E & E E E'

Q7. Explain how you knew which acceleration vector

to choose for each point. the accelearation is in the ® © w @ @
direction the car is facing at that specific time E é’ <—< mtogound  wp fromgrownd  othes

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have @
@ 4

equal magnitude /m:ﬁ){';’/ /F// /er’/’/*/rfi//

Q9. Explain. velocity is constant, so same

acceleration all around @, ®y, ® ® ®
/ into ground up from ground other
3 (into page) (out of page)

Q10. At which point(s) is the magnitude of the

Point G:
acceleration of the car the smallest? all have @ ® R
equal magnitude - R
Q11. Explain. velocity is constant, so same
acclerationa all the way around the track. @ ® 5 . O .
[=3] 1]
G G
’/——f%
@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. b
Q14. Explain. It is in the middle of the velocity and acceleration. @ ® © .
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: g @ - ‘5, ® " © /J'
Q6: The acceleration at point G: g E Qlzerc)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. radial acceleration so the ® @ w @ @
acceleration vector points to center E itoground  up fromground  ofher

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have @
@ 4

equal magnitude /m:ﬁ){';’/ /F// /er’/’/*/rfi//

Q9. Explain. magnitude is not changing, only

. . (o) .
direction ®, ®y, ® ® @
into ground up from ground other
3z (into page) (out of page)

Q10. At which point(s) is the magnitude of the

Point G:
acceleration of the car the smallest? all have @ ® R
equal magnitude - R
Q11. Explain. magnitude is not changing, only
i ; @ ® @
direction ,_J__f_h__ ’_—_.G_'_“ ,___f__;g
[=3] 1]
G G
’/——f%
@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
Q12. The object at this instant is: moving at constant speed
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bc
Q14. Explain. @ ® © S
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: e Point E:

Q5: The acceleration at point F: e @ mw & oo @% © /"
Q6: The acceleration at point G: f E éﬂ E & E E < E <
Q7. Explain how you knew which acceleration vector
to choose for each point. Each time the speed is ® @ , @ @ »
constant, but there is a direction change each time, E é’ <—< mogrownd  wpfomgowmd  ofher

thus the acceleration is curved. (into page) {outof page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have

(@) ) ) (@ 4 (&) . ®
equal magnitude P F ¥/ g F
G / /V / // /i/l

Q9. Explain. If there is no change speed ,constant

speed, then the only change magnitude is equal. @, Oy ® » 0
/ /(,/ intoground  up from ground  other
Ii (into page) (out of page)
Q10. At which pc?lnt(s) is the magnitude of the Point G-
acceleration of the car the smallest? all have ® ® ©
equal magnitude — T — T
Q11. Explain. All are equal, constant speed.
iy (&) (f)

® @ I
G G

(i) i )

into ground up from ground other

(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bc
Q14. Explain. The direction is going to change equally over the time period as @ ® ©

the angles are contant and the magnitude is constant. a\ﬁ i N ( {ﬁ

END OF RESPONSE
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: b @ @ ‘5, © " © /J'
Q6: The acceleration at point G: g E Qlzerc)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. Because it has a constant ® @ am @ )
velocity and is moving in a circle the acceleration E é’ <—< mogowd  wpfomzowd  ofhe:
vector points towards the center of the circle. (nto page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? all have

(@) ) ) (@ 4 (&) . ®
equal magnitude P F ¥/ g F
G / /V / // /i/l

Q9. Explain. I't's moving at a constant velocity

around a roughly circular track, I don't believe ©, s ® ® ®

there are any variables that would change the /Gi/ AT et mmment om

maghitude of the acceleration of the car. If the Point G:

track weren't circular and at some points it turned g L ®

more sharply, that might make a difference. T e T & — =& —

Q10. At which point(s) is the magnitude of the @ ® ®
acceleration of the car the smallest? all have ———— = =

equal magnitude

Q11. Explain. Same as above. © 5 ® IG

(i) i )

into ground up from ground other

(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bc
Q14. Explain. I think that under the circumstances that I was given the @ ® ©

vectors would tend to display these results. %\j i &' ( fﬁ
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: F Point E:

Q5: The acceleration at point F: G @ @ ‘5/ © K " © /J'
Q6: The acceleration at point G: 6 E éﬂ & & E E < E <
Q7. Explain how you knew which acceleration vector
to choose for each point. It accelerates in a somewhat | ¢ @ w @ ,:]-;,
circular motion, so the car tries to accelerate E é’ <—< nogownd W fomgrowmd  ofher

towards some central spot. (ntopage) ~ (outofpage)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E

R . (@ () © @ 4 O] . i3]
Q9. Explain. Because it is furthest from the central P F i P F
p ) //s/ /V / // /1/1

point, it must accelerate more to sustain the speed.

® ) Y ] ]
F L 33 )
Q10. At which point(s) is the magnitude of the /Gi/ ST egomd wiomemua ot
; 2 -
acc.eleratlon of t‘he‘ car the smalle.st. G . Point G-
QI11. Explain. Because it is almost straight here, it ® ® ©
- _,_—T‘———_ —
needs to accelerate less. waa) N
iy (&) (f)

® i) I
G G

(i) i )
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bcd
Q14. Explain. Down and right = turn. S ® © "
END OF RESPONSE >~ N @*
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: b Point E:

Q5: The acceleration at point F: ¢ @ @ ‘5, © " © /J'
QO6: The acceleration at point G: d E Qleere)  E & E E E!

Q7. Explain how you knew which acceleration vector

to choose for each point. Again, I estimated the slope | ¢ ® w @ i
of the tangent lines at each of the points fo get the | E é’ <—< itogrowd  upfomgownd  other

direction (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have

(@) ) ) (@ 4 (&) . ®
equal magnitude P F ¥/ g F
G / /V / // /i/l

Q9. Explain. Since the speed is constant the entire

time, there is no acceleration. & ®py ® N &
AT T e o
Q10. At which point(s) is the magnitude of the Point G-
acceleration of the car the smallest? all have ® ® ©
equal magnitude T ey AT — = —
QI11. Explain. Again, since the car is moving at a
constant speed, there is no acceleration the entire @ ® ®
time. —_— = =
(=) )
G G
I—T\
@ ) ®
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bcd
Q14. Explain. If the acceleration is going in a downwards motion, I don't think @ ? o © .
the object would be moving in a straight line. Also I don't think if the angle M~ N ( fﬁ
remainded constant, that it could create an oval track.
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F:  f @ - ‘5, ® " © /J'
Q6: The acceleration at point G: g E Qlzerc)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. See how velocity changes ® © @ ® @
£ into ground up from ground  othex
(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E @
@ 4

(@) () ic) (&) [19]
: : H F F F F/ F_— F
Q9. Explain. Direction chages the most Pl el /l//
Q10. At which point(s) is the magnitude of the CH @y u:i: ) ®
acceleration of the car the smallest? G /(’S,/ /k‘/’ ki R el

Q11. Explain. Direction changes the least Point G-
(@) (b) {c)
G G G
(zero) a
(Y] (&) ()
G G G

)] ()
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bcde
Q14. Explain. The change direction in the direction of acceleration (kinda) @ o © .
END OF RESPONSE ~ N @*
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: b Point E:

Q5: The acceleration at point F: ¢ @™ e
Q6: The acceleration at point G: g éﬂ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. the change in direction, the M ) )
path fo be travelled on é’ ‘_< into ground ~ up from ground othe:

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E

Q9. Explain. at that point the car makes a sharp /,[z/w]/// /,,/ /d// // /l//

turn at the edge of the ellipse

[y (0] k)
Q10. At which point(s) is the magnitude of the /q/ /S‘/’ s, T IemET  omer
acceleration of the car the smallest? & Point G-
Q11. Explain. 6 has the most relatively flat angle of @ ® ©
1 — ‘_'_T‘h__ —_—

turning P N

()] (&) [43]

G G > G _

)] Iy
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bcde
Q14. Explain. b is possible since it is only a straight line, the resultant vector @ N "
of v and a accomplish thisc, d, and e are possible if a changes during it's path —\ " -‘5\\' @_'
of travel
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Pretest #2 (M2D), Autumn 2003
Student#:

University of Colorado, Boulder
NAME: ,

Part I:

best indicates the direction of the acceleration of the car.

G

—

A car moves clockwise at constant speed around the track shown. (Note: This is - T
not a strobe photograph.) For each of the following point, choose the figure that . 5 o mevie ot ccastat peed >
_'____/
S o

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: a

Q5: The acceleration at point F: a

Q6: The acceleration at point G: a

Q7. Explain how you knew which acceleration vector
to choose for each point. Since the car is traveling at
a constant speed around the track, as stated in the
problem, it is never accelerating, therefore the
acceleration at any point is equal to zero.

Point E:

I

@ w F w© @™ ©
E 4(zer0)  E & E E E

® E © ;’
E

) i )
up from ground  othe:

into ground
(outof page)

(into page)

Q8. At which point(s) is the magnitude of the
acceleration of the car the greatest? all have
equal magnitude

Q9. Explain. The acceleration is always zero, so all

maghitudes are equal to zero.

Q10. At which point(s) is the magnitude of the
acceleration of the car the smallest? all have
equal magnitude

Q11. Explain. All points have magnitude zero, so

they are all the same.

Point F:

@)

) © @ 4 O] )
P— F / P F
/ = /( / / / 4//

[19]

@ M Y] @ iy
F L33
into ground up from ground other
-* (into page) (out of page)
Point G:
(@) ()] (©)
G G G
o~ ———
(zera) R e — A
@ (e) b
G G G
(=) [1y]
: o fe
o @ ®

into ground
(into page)

up from ground other

(out of page)

Part I1:

The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant.

Q12. The object at this instant is: speeding up

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bcde

Q14. Explain. Becuase they all start out going in some direction between the

two vectors.
END OF RESPONSE
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @ @ ‘5, © " © /J'
Q6: The acceleration at point G: a E Qleere)  E & E E ES

Q7. Explain how you knew which acceleration vector

to choose for each point. It is at constant speed, so P @ w @ i
the acceleration is O. E itoground ~ up fromground  othe

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have @
@ 4

equal magnitude /m:ﬁ){';’/ /F// /er’/’/*/rfi//

Q9. Explain. They are all equal to O.

(3] ] Y] ® )
F F
Q10. At which point(s) is the magnitude of the /(_S‘/ /&/’ ogowd  wiemgu  oter
i ?
acceleratlor{ of the car the smallest? all have Point G-
equal magnitude @ ® ©
Ql11. Explain. They are all equal o O. —— — =
(V] (&) (f)
G G G

)] ()
¢ N

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: slowing down
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bd
Q14. Explain. The acceleration is causing the velocity to furn in its direction. @ ® © .
END OF RESPONSE ~ N @*
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: B Point E:

Q5: The acceleration at point F:  C @ - ‘5, ® " © /J'
Q6: The acceleration at point G: C E Qleere)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. since ) © ) ) i
£ into ground up from ground  othex
(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have " . o " . .
) @ o © @ 4 © . 0
equal magnitude > - F ¥/ F
Q9. Explain. they all have equal magnitude because it /’[/]/// / / // /l//

says the car moves in a constant velocity meaning & ;&r/, ® 0 ®
. . . . int nel fi nd  other
there is no change in velocity so the acceleration /"—3‘/ Gntopege) (outof page)

would be the same for all of them Point G:
. - . . @) R (b) G ic) s
Q10. At which point(s) is the magnitude of the - R
acceleration of the car the smallest? all have
equal magnitude @ ® 5 O
. o . . " — -
Q11. Explain. same reasoning as previous question e e e

)] ()
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bd
Q14. Explain. @ ® © N
END OF RESPONSE - . @
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——___'_____d--' D

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @ @ .5, © " © /-"
Q6: The acceleration at point G: a E Qleere)  E & E E ES

Q7. Explain how you knew which acceleration vector

to choose for each point. It was given that the car ® © aw @ i
has a constant speed. So, therefore, its E 6’ <—< mogowd  wpfomzowd  ofhe:
acceleration vector would be O at all points. (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? all have o " . o, . .
equal magnitude rr r 5/ 3 'ﬁ!»/i/
(zero) N
Q9. Explain. It was given that the car has a constant — /./’ /V / //

speed. So, therefore, its acceleration vector would @ [
. . . . . v to ground from ground ther
be O at all points which implies that the magnitude /Gi/ Pt

[§1¥] i) ) [4:9]

of acceleration is equal at all points. Point G:
(@) (b ic)
G G G
Q10. At which point(s) is the magnitude of the T ey & — = —
acceleration of the car the smallest? all have
equal magnitude @ ® ®
Q11. Explain. It was given that the car has a —_—— = =

constant speed. So, therefore, its acceleration

vector would be O at all points which implies that ® @ iG
the magnitude of acceleration is equal at all points. I_T“

@ ) ®
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bd
Q14. Explain. The car has a velocity vector that faces east. The acceleration @ ® © .
vector points southeast. Therefore, the object must be traveling ina linear %\“ " N’ ( fﬁ
direction toward the southeast, or in a circular pattern.
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: ¢ Point E:

Q5: The acceleration at point F: ¢ @™ e
Q6: The acceleration at point G: d éﬂ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. I seem to remeber that an M ) )
object that is going in a circle wants to go ina é’ ‘_< infogrownd  up fromground  ofher
straight line so I just chose the tangent lines as the (ito page) (outof page)
vectors.

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? F

Q9..Ex1.)1ain..They seem to have the most change in / - // /v/ / // /,L//

their direction.

™y ® ) ®
Q10. At which point(s) is the magnitude of the / /// e o
acceleration of the car the smallest? 6 Point G-
Q11. Explain. At this point it seemed to some what @ ® @
flat line for a moment before it changed direction T ey & ——— = —
again.
— —
i )
SN LI
—/——f“

M (@ ®

into ground up from ground other

(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for

the object. You may choose more than one figure. bd

Q14. Explain. I wasn't sure if they ment that it always has the same vectors @ ® © .
with respect to the object or to the viewer so I chose D if respect to viewer ?\ " m’ @_'
and B if respect to the object.
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt .
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: b Point E:

Q5: The acceleration at point F: b @™ €
Q6: The acceleration at point G: ¢ éﬂ & < <
Q7. Explain how you knew which acceleration vector
to choose for each point. The speed is constant so the M ) )
only change in velocity comes with its direction. I 6’ <—< Mogrowd  uwpfromgound  othes
estimated the directions of vecors right before and (ntopage) ~ (outof page)

at the point give, and took the differance between
the two to find the acceleration.

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E

Q9. Ex.plain. At this point, the car is changing more / - /./ /V / // /,L//

direction per second, so the acceleration must be

the greatest. N ® » a0
// /’;// into ground up from ground other
(into page) (out of page)
Q10. At which p(?lnt(s) is the magnitude of the Point G-
acceleration of the car the smallest? & @ ® ©

QI11. Explain. The flattness on the top of the elipse
has less change in direction, so the differance would
be less, thus the acceleration smaller. @ ® ®

(2ero)

)] ()
G G

@ 0 ®)
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: slowing down
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bd
Q14. Explain. Since the acceleration is constant, the object must be traveling @ ® © .
in with the same change in direction all of the time. This means it is either %\: i —\ i @'
traveling in a perfect circle or ina line.

END OF RESPONSE



Pretest #2 (M2D), Autumn 2003
Student#:

University of Colorado, Boulder

Part I:

best indicates the direction of the acceleration of the car.

G

NAME: ,

A car moves clockwise at constant speed around the track shown. (Note: This is - T
not a strobe photograph.) For each of the following point, choose the figure that . 5 o mevie ot ccastat peed >
_'____/
S o

—

Top View

1op oW

Q4: The acceleration at point E: f

Q5: The acceleration at point F: g

Q6: The acceleration at point G: g

Q7. Explain how you knew which acceleration vector
to choose for each point. Since the car is moving on
the circular track at the constant speed, there must

Point E:

o 4
(@) w F w© @™, ©
E @(zere) E Q E E E
~:f,-E ® i)
into ground
(into page)

by

i)

up from ground  othe:
be an accerelation that keeps the car in the circular (outof page)
motion. And that accerelation must be perpendicular
to the car's direction since the car is at constant
speed.
Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E @ ®

Q9. Explain. E, because that's where the car made a
sharpest turn and it requires more accerelation in
order to make a sharper turn.

Q10. At which point(s) is the magnitude of the
acceleration of the car the smallest? 6

Q11. Explain. 6, because that's where the course is

almost straight and it requires less accerelation in

that case.

/ﬁ/

) () ©
F F F
/ '[;;0‘]"’ % //

m

o

Y] 0

)

© ®

into ground up from ground other
(into page) (out of page)
Point G:
@ (®) ()
G G
— —
[zero) — & Y
@ € 43]
G G
(=)

1)

into ground
(into page)

)
R LI

]
up from ground
(out of page)

k)

other

Part I1:

The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant.

Q12. The object at this instant is: speeding up

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bde

CY
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O,

~

.
-
EONY
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none of
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Q14. Explain. since the
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Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: A Point E:

Q5: The acceleration at point F: A @™ e
Q6: The acceleration at point G: A éﬂ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. Because the speed will be w @ @

constant the acceleration will be zero. é’ mtogowd  up fomgowd  ofhex
(into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? all have

equal magnitude /~[/]’”// /"/ /d// // 4//

Q9. Explain. Like I said the all will be zero because

the speed is constant. ® » ®
/ into ground up from ground other
(into page) (out of page)

Q10. At which point(s) is the magnitude of the

. Point G:
acceleration of the car the smallest? all have @ ® ©
equal magnitude —— — =
Q11. Explain. They all will be zero.
() (&) ()

)] Iy
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: slowing down
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bde
Q14. Explain. In all honesty it was a guess, but I think that following those @ ® © 5
figures the the given conditions will be matched. ~ N @'
END OF RESPONSE
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Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @ @ ‘5, © " © /J'
Q6: The acceleration at point G: a E Qleere)  E & E E ES

Q7. Explain how you knew which acceleration vector

to choose for each point. constant speed so the the ® @ w @ @
acceleration is zero E itoground ~ up fromground  othe

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have @
@ 4

equal magnitude /m:ﬁ){';’/ /F// /er’/’/*/rfi//

Q9. Explain. the car is moving at a constant speed

)] 1] Y] a [19]
F F
Q10. At which point(s) is the magnitude of the /(.S‘/ )»/’ iogoud  wpfememud - ofler
. 9 .
acceleratlor{ of the car the smallest? all have Point G-
equal magnitude @ ® ©
QI1. Explain. the car is moving at a constant speed | —— & —— —a—— ——
(Y] (&) (f)
G G G

)] ()
¢ N

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bde
Q14. Explain. @ ® © N
END OF RESPONSE - . @
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Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: b @ @ ‘5, © " © /J'
Q6: The acceleration at point G: g E Qlzerc)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. it accelerateds toward the ® @ w @ i
center E into ground up from ground othe1

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E and 6

@) (b) ic) iy (&) if)
e @ ®_ © @ 4 O,y O
S:n.i);plam. it has the strongest pull towards the Pl el /l//
CH Wy, ® » ®
Q10. At which point(s) is the magnitude of the /(.S‘/ /S‘/’ s, T IemET  omer
acceleration of the car the smallest? F Point G-
QI11. Explain. it is ventering out from the center a @ ® ©
little = =
(Y] (&) ()
G G G

)] ()
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
Q12. The object at this instant is: cannot tell from this information
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bde
Q14. Explain. because the follow the acceleration @ ® © .
END OF RESPONSE ~ N @*
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Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: b Point E:

Q5: The acceleration at point F: b @ @ ‘5, © " © /J'
QO6: The acceleration at point G: d E Qleere)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. The acceleration vector ® © . @ O
. . . . . L E s \a)
would be in the direction that the car is attempting E é’ <—< Mogrowd  uwpfromgound  othes
to change to. {into page) {out of page)
Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? 6 ® » © @, © o
Q9. Explain. Acceleration is greatest when the P F : yi 5—""/5/
(zero) i
velocity and acceleration vectors are in the same - // /V / //

direction. ® » ®

@ [1y]
F L 33
into ground up from ground other
/G.i/d // (into page) (out of page)
Q10. At which pc?lnt(s) is the magnitude of the Point G-
acceleration of the car the smallest? E @ ) ©

G G G
QI11. Explain. The acceleration vector and velocity T — T —— = —
vectors have the largest angle of seperation here,
meaning the car is not accelerating straight @ ® . . ®
forward. —_— e =

® i) I
G G

(i) i )
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: slowing down

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. bde
Q14. Explain. They all represent possible outcomes to the from the direction @

. ® © i
of acceleration. %\j " N
END OF RESPONSE
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Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt .
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: ¢ Point E:

Q5: The acceleration at point F: ¢ @™ e
Q6: The acceleration at point G: d éﬂ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. Pointing in the direction of ) ) )
movement. into ground up from ground othe1
(into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have

equal magnitude /~[/]’”// /"/ /d// // 4//

Q9. Explain. At the beginning of this problem it

states the speed is constant meaning there is no )/, ® » ®
N mto groun up 1Iom groun other
acceleration. / Ili.l'\togll)age‘)‘vi léo?\t of %‘agej]vd
. . ) ) Point G:

Q10. At which point(s) is the magnitude of the @ ® ©
acceleration of the car the smallest? all have —— — =
equal magnitude

QI11. Explain. At the beginning of this problem it @ G . ®

states the speed is constant meaning there is no —_———

acceleration.

)] Iy
G G

[ U] )

into ground up from ground other

(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
Q12. The object at this instant is: cannot tell from this information

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. be
Q14. Explain. They are moving in the direction of both arrow depending on the @

® © R
magnitude. ~ N
END OF RESPONSE
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Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: Point E:

Q5: The acceleration at point F: g @ - ‘5, ® " © /J'
Q6: The acceleration at point G: g E Qlzerc)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. Since the moving path lieson | ¢ @ w @ i
a circular form, we assume the directions of the E mogowd  wpfomzowd  ofhe:
acceleration are toward the center of the circle. (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? all have

@ ® ] @ 4 ® ., ®
equal magnitude P F ¥/ - e

Q9. Explain. Because the speed is constant, only the

direction is changing about the acceleration. &, ®ng ® © ®
AT T e

Q10. At which pc?lnt(s) is the magnitude of the Point G-

acceleration of the car the smallest? all have ® ® ©

| — = ———

equal magnitude - —_— —

Q11. Explain. They all have equal magnitudes.
iy (&) (f)

® i) I
G G

(i) i )
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. be
Q14. Explain. (@ . ® © R
END OF RESPONSE = . @*
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Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @ @ ‘5, © " © /J'
Q6: The acceleration at point G: a E Qleere)  E & E E ES

Q7. Explain how you knew which acceleration vector

to choose for each point. The car is at a constant ® @ w @ @
velocity, therefore the acceleration is O. E mtogound  wp fromgrownd  othes

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have @
@ 4

equal magnitude /m:ﬁ){';’/ /F// /er’/’/*/rfi//

Q9. Explain. They are all zero.

® iy Y] ] i3]
F F
Q10. At which point(s) is the magnitude of the /(.S‘/ )»/’ aogoud v femenud  oter
. 0 .
acceleratlor{ of the car the smallest? all have Point G-
equal magnitude @ ® ©
QI11. Explain. They are al zero. —— — = — =
(V] (&) (f)
G G G

)] ()
¢ N

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. be
Q14. Explain. An objcet always accelerats towards the center in case E, it is @ ® © 5
accelerating towards a focal point. ~ N @'
END OF RESPONSE
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Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: g @™ ©
Q6: The acceleration at point G: g éﬂ Q < <
Q7. Explain how you knew which acceleration vector
to choose for each point. It is the one that is w @ i
perpendicular to the curve, pointing in. This is 6’ <—< itogrowd  upfomgownd  other
because if it were pointing any other direction, the (into page) (outof page)

car would be changing speed.

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E

Q9. Explain. At point E, ‘r.he curvq‘rure of The oval is / - /./ /v/ / // /,L//

the greatest, so the car is changing velocity more

quickly than at the other points, so the acceleration ®y N o ®
is the greatest. /ﬁ// /// g owmorsn.
Point G:
Q10. At which point(s) is the magnitude of the @ ® @
acceleration of the car the smallest? 6 — T — T =
QI11. Explain. At point G, the curvature of the oval is
the lowest, so the car is changing velocity more @ ® ®

slowly than at the other points, so the acceleration | ———*— —— " — —— =

is the lowest.
(=) )
G G

@ ) ®

into ground up from ground other

(into page) {out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for

the object. You may choose more than one figure. ¢
Q14. Explain. I chose the spiral, because if it cannot be a straight line, because @ ® © .
the acceleration vector is going a different direction than the velocity, and %\" " &' @_'
cannot be a circle or ellipse, because the acceleration is not perpendicular to
the velocity. This leaves C.
END OF RESPONSE © =2, 2 ® sore ot
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Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt .
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: g @™ ®
Q6: The acceleration at point G: g éﬂ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. It is perpendicular to the M ) )
V6|0CI1'y into ground up from ground othe1
(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have

equal magnitude /~[/]’”// /"/ /d// // 4//

Q9. Explain. Since the car is moving at the same

speed at every second the magnitude of the /,&/’ ® » ®
N . mio groun up fIom groun other
acceleration will be the same everywhere. /‘X/ g owormg
) ) ) ) Point G:

Q10. At which point(s) is the magnitude of the @ ® ©
acceleration of the car the smallest? all have — T — = — =
equal magnitude

Q11. Explain. Since the car is moving at the same @ ® . ® . .

speed at every second the magnitude of the e e ——

acceleration will be the same everywhere.

)] Iy
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: slowing down
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. Since A is not perpindicular the object will not be in uniform @ ® © 5
motion =N N @'
END OF RESPONSE
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Student#:

University of Colorado, Boulder
NAME: ,

Part I:

A car moves clockwise at constant speed around the track shown. (Note: This is
not a strobe photograph.) For each of the following point, choose the figure that
best indicates the direction of the acceleration of the car.

G

R

Top View

Q4: The acceleration at point E: f

Q5: The acceleration at point F:  f

Q6: The acceleration at point G: g

Q7. Explain how you knew which acceleration vector
to choose for each point. The accleration always
points towards the center.

Point E:

|d| (&) Fs
(zero) & !
) (i ()
into ground up from ground  othex
(into page) (out of page)

Q8. At which point(s) is the magnitude of the
acceleration of the car the greatest? E

Q9. Explain. The radius of curvature is the smallest

and the velocity is the same, so the accleration is

greater.

Q10. At which point(s) is the magnitude of the
acceleration of the car the smallest? 6

Q11. Explain. Since this area had the largest radius

of curvature, the accleration is the least.

Point F:

fa'u |d|

/ o /’ /»"" / /" 4/”

o U] )
into ground up from ground other
(into page) (out of page)
Pomt G:
@ ) ©
G G G
— —_— —_—
(zero) ” Y
(@ O] ©
G G G
[=3] Iy
G e
o @ )
into ground up from ground other

(into page) (out of page)

Part I1:

The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant.

Q12. The object at this instant is: speeding up

F . —_—
e T
E { o TV A1 GRS Feed >
- _-"/
_— -
D

1op oW

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢

Q14. Explain. I eliminated figure a and b because if the object were to travel @

=

in a straight line, then the accleration and the velocity would need to point the ~ l’\*’ ( 55
same way. D was elminiated because the acceleration needs to point towards

the center of the circle in order for it to maintain a circular path. The same

goes for e. Since the acceleration points at an angle it will make a spiral shapel!

END OF RESPONSE
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Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——___'_____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: g @ - .5, ® " © /-"
Q6: The acceleration at point G: g E Qlzerc)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. The object follows an @ @ ) M (i
elliptical path, therefore the acceleration vector E 6’ <—< mogowd  wpfomzowd  ofhe:
must be towards the center. (ntopage)  (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? E

@ ) © @ 4 ® )
9. Explain. At the point E the car makes a greater : F F yi P F

curve when compared to the other points, therefore

its acceleration must be the greatest ®. ®y ® o @
/ /(,/ intogrownd  up fromground  other

Ii (into page) (out of page)

Q10. At which pc?lnt(s) is the magnitude of the Point G-
acceleration of the car the smallest? G @ ® @
Q11. Explain. At the point G the curve is minimum — T — T =
with respect to the entire motion, therefore the
acceleration towards the center of the path must be @ ®© ® .
=

the smallest —_——

(=) (1]

S

W U] )

into ground up from ground other

(into page) (out of page)
Part I1: =
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ™
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. e #

o ;

Q12. The object at this instant is: speeding up

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. First of all if the angle between the velocity and accelerationis @ ® © .
constant then, the object cannot move in a straight line. The acceleration deos %\W - N’ @_'
not point fo the center therefore the motion is not going o be circular like d
or elliptical like e. The motion like ¢ seems to be the best case
END OF RESPONSE
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Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: b @) ) ‘5/ © @ \\ © /’
Q6: The acceleration at point G: a E éﬂ E & E E < E <
Q7. Explain how you knew which acceleration vector
to choose for each point. ... For point E .. i know that ® @ @ @) o
it is a curve so the accerlation always point into the E é’ <—< itosround  upfomgouwd  othe:
circle.. for F.. since it is getting out to the circle i (ntopage)  (outof page)
presume that is there is another kind of accerlation
to get it moving towards the right more than down.
and for the last one.. i knew that the accerlation is O

becaue @ that point the car is moving tangent to
the curve which is a straight line.

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E ® © © "y © o
Q9. Explain. Because since it not acceration in : F F Vi P F
(zera) i
speed, but just the direction and it is turning at a S S T T 4//
deeper angle .. that why it should have more of an ® ® ® » @

@
F L33
H / /(,// into ground up from ground  other
accerlation. Az (into page) (out of page)

) ) ) ) Point G:
Q10. At which point(s) is the magnitude of the @ ® © .
acceleration of the car the smallest? G ‘—__?35_—_ —_——t T ey ———
Q11. Explain. Since this part is a straight line.. and
the speed is constant there is no accerlation. @ ® 5 O &
)] s [1¥] liG
W ] )
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle T::
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. e #
I ;
QI12. The object at this instant is: speeding up

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
@ ® ©
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Q14. Explain. Since .. the accerlation is more than the velocity. .. ?
END OF RESPONSE
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Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——___'_____d--' D

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: g @ - .5, ® " © /-"
Q6: The acceleration at point G: g E Qlzerc)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. The acceleration vector ® ® @ @ W
points in, towards the 'curve', because the velocity E itogrowd  upfomgownd  other

is ch cmgi ng. (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E

R X i @) () (] @ 4 (&) . [+3]
Q9. Explain. I'm not sure on this one. I think P : yi o :
p ) /‘<.l /V / // /I/l

magnitude of the acceleration is greatest at this

point because it is the 'steepest' and the velocity ©, s ® ® ®
has to change the most at that point. /Gi/ AT et mmment om
Point G:
Q10. At which point(s) is the magnitude of the @ ® ©
acceleration of the car the smallest? G — T — T =
QI11. Explain. This is because, this is the 'flattest'
part of the curve. The acceleration means the @ ®© ®

change in velocity, and the magnitude of the velocity | —— *— ——"— ————=
is unchanging (constant speed), the direction of the

velocity is changing the least at this point. ® ® iG

W ] )

into ground up from ground other

(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: unanswered

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for

the object. You may choose more than one figure. ¢
Q14. Explain. I chose this figure, because the acceleration pulls the velocity ® ® © .
vector in a certain direction. I knew a, b, and d were not correct because the %\W - N’ @_'
acceleration vector did not pull the velocity vector in the correct direction. e
was not correct because the acc vector should be pointing towards the middle

of the oval.

0

none of
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Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: b @ @ ‘5, © " © /J'
Q6: The acceleration at point G: g E Qlzerc)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. it points towards the center | ¢ ® M ) )
of the arc E into ground up from ground othe1

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E @
@ 4

(@ () © (& [t3]
Q9. Explain. the change in the curve is greatest at /i[z/m//F/;/ /Lu—/ /F// /E/f;'/i//

point eie it makes a sharper turn

(3] ] Y] ® 9]
F F
Q10. At which point(s) is the magnitude of the /(_S‘/ /3./’ ogowd  wiemgu  oter
i ?
acc§1erat10n of the .car the smalle.:st. G Point G-
Q11. Explain. the change in the curve is least at @ ® ©
point gie it makes a shallower turn —— — =
(V] (&) (f)
G G G

[=3] Iy
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. the curve will move outwards because the acceleration adds to @ ® © 5
velocity, it is not closedit will be a curve because the acceleration is in a diff -\ " :\*' @'
direction that +-v

END OF RESPONSE
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Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt .
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: g Point E:

Q5: The acceleration at point F:  h ™ e
Q6: The acceleration at point G: h ‘6“ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. Because the car is travelling @ )
at a constant speed, the only acceleration is due to é’ ‘—< intogrownd ~ up fromground.  othex
the turning of the car.h (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? E

Q?. Explain. The car is turning the sharpest at this / - // /V / // /1/

point.

U] &)
Q10. At which point(s) is the magnitude of the /c/ // ‘.’?fﬁﬁ'ﬁ:ﬁ? ot
acceleration of the car the smallest? G Point G-
i i i i i @ ® ©
Q11. Explain. The car is barely turning at this point. @ . 0
- _,_,_.TG——_._ ———— e
(2ero) '
iy (&) (f)
(=) )
G G

Y ) ®)

into ground up from ground other

(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. e #

F ;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. @ N w © o
END OF RESPONSE S S ( @*

0

none of

() > &) 2
SRl
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Student#:

University of Colorado, Boulder

Part I:

best indicates the direction of the acceleration of the car.

NAME: ,

G

A car moves clockwise at constant speed around the track shown. (Note: This is - T
not a strobe photograph.) For each of the following point, choose the figure that . 5 o mevie ot ccastat peed >
_'____/
S o

—

Top Vi
°p View 1op oW

Q4: The acceleration at point E: F
Q5: The acceleration at point F: G

Q6: The acceleration at point G: G
Q7. Explain how you knew which acceleration vector

Point E:

.
(@) w F w© @™, ©
E @(zere) E Q E E E

to choose for each point. Speed is constant, but the 0 © a . )
velocity eventually changes direction--thus there E 6’ <—< mogrownd  wp fomgowd  other
must be some type of acceleration driving the (ito page) (outof page)

change in direction.Again, I chose the acceleration
that points into the curve (T think it's centripetal
force, but not sure?)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E
Q9. Explain. It is a tighter curve -- requires more

force/acceleration to go around

(@)

¢ @ 4

) () © © 0
F F F F F__— F
/ '[;;;:],_,-— /{/ // / / 4//

@ ) @ ] [

Q10. At which point(s) is the magnitude of the S WprmETRA ot
acceleration of the car the smallest? G Point G-
Q11. Explain. The track is closest to being flat-- @ ® ©

does not require as much acceleration to go straight
as it does a tight curve

(2ero)

@ () )
G G"_ v G -
————— J— A D ———
(=)

)
G G

1)

into ground
(into page)

]
up from ground
(out of page)

k)

other

Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant.

Q12. The object at this instant is: slowing down
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢

CY N (b e

™~ N

@ L@ .

0
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Q14. Explain. I chose the circle because it would make sense for acceleration to remain at the a constant angle to
velocity going around the circle--takes all points of the curve are equally ‘curve'. This is not true for (e).
END OF RESPONSE
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Student#:

University of Colorado, Boulder
NAME: ,

Part I:

best indicates the direction of the acceleration of the car.

G

—

A car moves clockwise at constant speed around the track shown. (Note: This is P T
not a strobe photograph.) For each of the following point, choose the figure that . 5 o mevie ot ccastat peed >
_'____/
S o

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: f

Q5: The acceleration at point F: b

Q6: The acceleration at point G: g

Q7. Explain how you knew which acceleration vector
to choose for each point. Acceleration arounda
curve/circle/elipse while traveling at constant
velocity is always tfowards the center of the
curve/cirlce/elipse

Point E:

I
@ w F w© @™ ©
E 4(zer0)  E & E E E
® E © ;’
E

) i )
up from ground  othe:

into ground
(outof page)

(into page)

Q8. At which point(s) is the magnitude of the
acceleration of the car the greatest? E

Q9. Explain. this is where the curve is the most

(greatest rate of change) therefore greatest

angular accel.

Q10. At which point(s) is the magnitude of the
acceleration of the car the smallest? G

Q11. Explain. This is where the curve is the least/

smallest rate of change, giving the lowest angular

accel.

Point F:

@)

) © @ 4 O] )
P— F / P F
/ = /( / / / 4//
[19]

@ M Y] @ iy
F L33
into ground up from ground other
-* (into page) (out of page)
Point G:
(@) ()] (©)
G G G
o~ ———
(zera) R e — A
@ (e) b
G G G
(=) [1y]
: o fe
o @ ®

into ground
(into page)

up from ground other

(out of page)

Part I1:

The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant.

Q12. The object at this instant is: speeding up

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢

Q14. Explain. Acceleration is constant, while the velocity is increasing.

END OF RESPONSE
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Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: e Point E:

Q5: The acceleration at point F: e @ ®» © (d)\ © /-'
Q6: The acceleration at point G: f E Qlzere)  E E E E'

Q7. Explain how you knew which acceleration vector

to choose for each point. acc in direction they are @ @ i) @) (i
moving £ into ground up from ground  othex
(into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E @
@ 4

(@) () ic) (&) [19]
: H F F F F/ F_— F
Q9. Explain. farthest turning /,[/1'// /V / // 4//
Q10. At which point(s) is the magnitude of the CH @y @ ) ®
acceleration of the car the smallest? 6 /ﬂQ‘/ /t‘/’ g loworgen.

Q11. Explain. least curve Point G-
(@) (b} ©
G G G
— —_— —_—
(zero) [N
@ © )
G G G

)] ()
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
Q12. The object at this instant is: unanswered
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. accelerating in a growing spral @ W (c) N
END OF RESPONSE ~ N @*
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Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: ¢ Point E:

Q5: The acceleration at point F: ¢ @ ®» © (d)\ © /-'
QO6: The acceleration at point G: d E Qleere)  E E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. fangent to path @ © i) @) (i
£ into ground up from ground  othex
(into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E @
@ 4

(@) () ic) (&) [19]
s F F F F/ F_— F
Q9. Explain. it has to curve the greatest /,[z/w]///;/ /r / // /l//
Q10. At which point(s) is the magnitude of the CH @y @ ) ®
acceleration of the car the smallest? 6 /ﬂQ‘/ /t‘/’ g loworgen.

QI11. Explain. it has to curve the smallest Point G-
@ ) ©
G G N
. e — ——— e ——
(zero) _—_T‘E_— =
() (&) b9
G G ¢

)] ()
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. seemed like it would work @ ® @ N
END OF RESPONSE ~ N @*
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Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: b @™ e
Q6: The acceleration at point G: g éﬂ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. The car has to accelerate in w @ @

the direction of the curve it is going to take. é’ mtogound  wp fromgrownd  othes
(into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? E

Q9. Explain. The car makes the greatest change in /,[z/w]/// /,,/ /d// // /l//

direction at this point, so it must have the greatest

acceleration. ® U ®
into ground up from ground other
(into page) (out of page)

Q10. At which point(s) is the magnitude of the

. Pomt G:
acceleration of the car the smallest? G @ ® ©
QI11. Explain. The curve the car is taking does not —_— e — = — =
have such a great change in direction.
() (&) ()
G G G

)] Iy
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. C is the only graph where the direction of the acceleration is @ 5 5
pointed to the center of the loop ~ N @'
END OF RESPONSE
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Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: b ™ e
Q6: The acceleration at point G: g ‘6“ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. They point towards the ) )
center of the curve é’ ‘_< intogrownd ~ up fromground.  othex

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E

Q9. Explain. It has a lot of work to do to pull the /,R/N]/// /,/ /d// // /l//

curve back the other way.

Y] ] [19]
Q10. At which point(s) is the magnitude of the /q/ /3‘/’ s, T IemET  omer
acceleration of the car the smallest? G Point G-
Q11. Explain. It hardly has to alter the course of @ ® ©
the car at all. —— — =
(dy O] )
G G > G _

)] ()
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. The acceleration is not pointing the the center, which rulesouta @ 5 o
circle, and the acceleration changes for an elipse, so the figure must spiral —\ " -‘\' @_'
outwards.

END OF RESPONSE
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Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: b @ mw & oo @% © /"
Q6: The acceleration at point G: g E éﬂ E & E E < E <
Q7. Explain how you knew which acceleration vector
to choose for each point. i chose the ones angled ® @ , @ " »
toward the middle, acceleration, i believe, is inward E é’ <—< mogrownd  wpfomgowmd  ofher

toward the central point of the curve. (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E

QY. Explai leration is greatest at point E © % % Op O __» O
. BXplain. acceleration 1s greartest at poin o . /4 o
p 9 p / Grero) / /V / // /i/l

because it has to do the most work to pull it back

towards center. @ @y, ® » ®
/( AT eEmmd wmimmemed  ome
Q10. At which pc?lnt(s) is the magnitude of the Point G-
acceleration of the car the smallest? G @ ® ©
Q11. Explain. least amount of work done here at — T — T
point of lowest curve.
iy (&) (f)

® @ I
G G

(i) i )
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. acceleration does not point to center, so it is not a circle, if the @ ? ® © .
acceleration were to center it would be a circle, but with it angled off a little SN N’ @'
one gets drift, causing the shape of choice c.

END OF RESPONSE
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Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @ @ ‘5, © " © /J'
Q6: The acceleration at point G: a E Qleere)  E & E E ES

Q7. Explain how you knew which acceleration vector

to choose for each point. since the car is movingata | g @ @ @ W
constant speed, all answers asking for accel. should E itosround  upfomgouwd  othe:

be zero. (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have

@ ® ] @ 4 ® ., ®
equal magnitude P F ¥/ - e

Q9. Explain. they are all zero

® ) Y ] ]
F L 33 )
Q10. At which point(s) is the magnitude of the /Gi/ ST egomd wiomemua ot
] ? -
acceleratlor% of the car the smallest? all have Point G-
equal magnitude @ ® ©
. G G G
Q11. Explain. they are all zero T ey & — = —
iy (&) (f)

® i) I
G G

(i) i )
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. did not understand the question S ® © "
END OF RESPONSE >~ N @*
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Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: e Point E:

Q5: The acceleration at point F:  f @™ ©
Q6: The acceleration at point G: g éﬂ Q < <
Q7. Explain how you knew which acceleration vector
to choose for each point. even though the car is w @ )
travelling at a constant speed acceleration is change 6’ <—< itosround  upfomgouwd  othe:
in speed and direction, so it is accelerating in the (ntopage)  (outof page)
direction it is turning, which was always to the right.

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E

Q9. Explain. because The car has to 'rur'r.l at the / - /./ /V / // /,L//

tightest degree at point e, so the car will have to

accelerate the most to stay on the track. ®y ® o o
/ /// into glmu\c‘l up from go\u}d other
(into page) (out of page)
Q10. At which pc?lnt(s) is the magnitude of the Point G-
acceleration of the car the smallest? G @ ® ©
QI1. Explain. at point g it is turning the least,and so | —— & —— ———— —— 55—
accelerating the least.
() (&) f)
G G G

(=) [1y]
G G

@ ) ®
into ground up from ground other
(into page) {out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. I think it is accelerating in speed as well as direction which would @ ® © .
create the spiral. if it is just direction it would be a circle, but for a circle it %\" " &' @_'
should accelerate perpendicular to the direction of travel
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: b @™ e
Q6: The acceleration at point G: g éﬂ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. I't's a circular motion, ™ @ )
accelerations point toward the center. é’ ‘_{ itoground ~ up fromground  othe

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? 6

Q9. Explain. Becasue mgnitude = v*2/r. At constant /,[z/w]/// /,,/ /d// // /l//

speed, the smaller the radius is, the larger the

maghitude is. ® U ®
into ground up from ground other
(into page) (out of page)

Q10. At which point(s) is the magnitude of the

X Pomt G:
acceleration of the car the smallest? E @ s ) . © .
QI11. Explain. vice versa from Q21. —— — =
(V] (&) (f)

)] Iy
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
Q12. The object at this instant is: cannot tell from this information
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. For a and b, the velocity and acceleration should have the same @ ® © 5
direction as the trajectory. D and E's accelerations should point toward the —\ " :\*' @'
center.
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: s

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
-\-_—h_‘%\_——‘_'_,_;——'_’d—-_' D

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: g @ - .5, ® " © -7
QO6: The acceleration at point G: g E Qlzerc)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. The acceleration here is ) © am @ i
angular and therefore will always be towards the E é’ <—< mtogound  wp fromgrownd  othes
center of the circle. (into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? E ® » © @, © ©
Q9. Explain. The acceleration here will be the P~ F i i 5—--""/1‘/
(zero) i
greatest because at point e, it is having to make the - / /V / //

greatest change in direction. While the velocity ® -
. . . . . v to ground fromground  other
remains constant, the car is accelerating inward in /Gi/ R

[11¥] i) ) [4:9]

order to keep its circular path and it is having to Point G:

make the most changes at point e, this makes it the o ® .

place where the car accelerates the most. T e T &

Q10. At which point(s) is the magnitude of the @ ® . . ®
acceleration of the car the smallest? 6 —_——

Q11. Explain. At point g, the car is having to make

the last amount of course changes to keep its ® @ iG
circular path. Because of this, it is the place where f‘f‘

the magnitude of the angular acceleration will be

the least. v N &

into ground up from ground other

(into page) (out of page)
Part I1: =
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ™
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. e #

o ;

QI12. The object at this instant is: moving at constant speed

Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for

the object. You may choose more than one figure. ¢
Q14. Explain. The path of the object wouldn't be a circle or a line because itis @ ® © .
always accelerating, meaning that it is always changing its path. Therefore it %\W " N’ @_'
will nto be moving in a linear path, nor would the position ever overlap itself.

The spiral is the only figure showing constant acceleration.
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: g @ - ‘5, ® " © /J'
Q6: The acceleration at point G: g E Qlzerc)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. constant v so all a is only in ) © am @ i
the normal vector direction E ‘_{ itoground ~ up fromground  othe

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E @
@ 4

. . (@ () © (& . [t3]
Q9. Explain. this has the greatest curvature. /,[Z/N]///;/ /,u—/ / // /l//
Q10. At which point(s) is the magnitude of the 0 )

)] 1] Y] a [19]
F F
acceleration of the car the smallest? 6 /(.S‘/ /3»/’ mogowd  wfomemwd oter
Q11. Explain. smallest curvature, smallest change in [

velocity implies smallest a @) ® ©
G G G
— —— ———
(zero) a
() (&) ()
G G G

[=3] Iy
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
Q12. The object at this instant is: unanswered
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. it will always have the same normal component. also, its speed @ ® © 5
will increase linearly. thus, this normal a will have a decreasing 'effect’ on the —\ " -‘5\\' @_'
path. object moves faster, less curvature
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ____ﬂ_____d--f D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: e Point E:

Q5: The acceleration at point F: e @ @ ‘5, © " © /J'
Q6: The acceleration at point G: g E Qlzerc)  E & E E E!

Q7. Explain how you knew which acceleration vector

to choose for each point. centripetal acceleration is ® @ @ @ i
along the pC(Th of travel. E into ground up from ground othe1

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? E @
@ 4

(@ () © (& [t3]
. ey . . . . F F F £/ F — F
Q9. Explain. it is curving the most at this point. Pl el 4//
Q10. At which point(s) is the magnitude of the CH @y u:i: ) ®
acceleration of the car the smallest? G /(’S,/ /k‘/’ ki R el

Q11. Explain. least curvature. Point G-
@ () ©
G G G
(2ero) A
(dy (&) (£)
G G G

)] ()
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
Q12. The object at this instant is: cannot tell from this information
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. if the angle is consstant then the acceleration will affect the @ ® © 5
speed less as it moves faster and will produce a spiral. —\ " -‘\' @_'
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @ @ ‘5, © " © /J'
Q6: The acceleration at point G: a E Qleere)  E & E E ES

Q7. Explain how you knew which acceleration vector

to choose for each point. The car is moving at ® @ w @ i
constant speed, so it's acceleration is zero. E intoground ~ up fromground  other

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have @
@ 4

equal magnitude /fa:[z/m/)/‘/;y /F// /er’/’/*/(fi//

Q9. Explain. Since the car is moving at constant

speed, the acceleration at all points is zero. ®, ;Sf/— @ v ®
into ground up from ground other
/q‘/ into page) (out of page)
Q10. At which point(s) is the magnitude of the

Point G:
acceleration of the car the smallest? all have @ ® R
equal magnitude - R
Q11. Explain. Since the car is moving at constant
speed, the acceleration at all points is zero. @ ® 5 . O .
[=3] )
G G
,——f%
@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. Only a spiral form of motion may result since theta is constantas @ ® © .
is acceleration and acceleration is non-zero since velocity is non-zero and the —\ " 35\*' @'
vectors are drawn to scale.
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt —
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: F Point E:

Q5: The acceleration at point F: G @™ e
Q6: The acceleration at point G: I éﬂ & < <

Q7. Explain how you knew which acceleration vector

to choose for each point. Because the forward M ) )
velocity is constand so the only acceleration is to é’ ‘_< infogrownd  up fromground  ofher
the left or right. so its perpendicular to the velocity (imto page) (outof page)
vector.

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? E

Q9. E{(plair.l. Be<.:ause this is where the car is e // /v/ / // /,L//

changing direction the fastest

."1\. (i [\l x)
Q10. At which point(s) is the magnitude of the / //" wogoud  uw fiongoud - ofter
acceleration of the car the smallest? 6 Point G-
Q11. Explain. Because the change in direction is the ® ® ©
. - — —_—

least radical - —_—— _‘

() (&) f)

G G > G

(=) [1y]
G G

@ (@ ®
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. because it will speed up as it rolls so the shape wont be a circle, @ ® © .
so it will create a spiral, and the direction will constantly change. %\: " &' ( {?
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: f Point E:

Q5: The acceleration at point F: g @ mw & oo @% © /"
Q6: The acceleration at point G: g E éﬂ E & E E < E <
Q7. Explain how you knew which acceleration vector
to choose for each point. at a curve there is ® @ , @ @ »
acceleration due to the fact that velocity is E é’ <—< nogownd W fomgrowmd  ofher
characterized by a direction, and the direction is (into page) (outof page)

changing. this acceleration is perpendicular to the
velocity

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? E @ ®

R L . @ © @ 4 ® . ®
Q9. Explain. this is where the greatest change in F F T F P 3

direction occurs

Ch ®y, u,u ) ®

Q10. At which point(s) is the magnitude of the /c(/ /‘/ St UpremETaA  oner
acceleration of the car the smallest? 6 Point G-

QI11. Explain. this is where the smallest change in @ ® ©

direction occurs

(2ero)

(3] Ty
S

@ 0 ®)
into ground up from ground other
(into page) (out of page)
Part I1:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: unanswered
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. it looks cool @ R w © N
END OF RESPONSE ~ N @*

nong of

(d) (e)
K 7
@ >



Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: A Point E:

Q5: The acceleration at point F: A @ - ‘5, ® " © /J'
Q6: The acceleration at point G: A E Qleere)  E & E E < E!

Q7. Explain how you knew which acceleration vector

to choose for each point. Since speed is constant, ® @ w @ ,:]-:,

there cannot be any acceleration. E nogownd W fomgrowmd  ofher
(into page) (outof page)

Q8. At which point(s) is the magnitude of the Point F:

acceleration of the car the greatest? all have @
@

equal magnitude /fa:[z/m/)/‘/;y /F// /er’/’/*/(fi//

Q9. Explain. The acceleration for each point is zero.

® iy Y] ] i3}
F F
Q10. At which point(s) is the magnitude of the /(.g/ /3»/’ egoud  wiomemmd  oter
. 9 .
acceleratlor% of the car the smallest? all have Point G-
equal magnitude @ ® ©
QI11. Explain. The acceleration for each point is —_— e — = — =
zero.
[(<V] (&) if)
G G G

[=3] Iy
G G

@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: slowing down
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. Acceleration will affect velocity enough over time that velocity @ ® © 5
will soon have no affect on the possible trajectory of the object. ~ ;\*' @'
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder
Student#: NAME: ,

Part I: :
A car moves clockwise at constant speed around the track shown. (Note: This is .

Pt .
not a strobe photograph.) For each of the following point, choose the figure that . 5 . >w

best indicates the direction of the acceleration of the car. -

Top Vi
B Yiew 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: ¢ @™ ©
Q6: The acceleration at point G: a éﬂ Q < <
Q7. Explain how you knew which acceleration vector
to choose for each point. the car must deccelerate @ 0 )
into the curves and accelerate out of the curves, so 6’ <—< itosround  upfomgouwd  othe:
at points inbetween, e and g, there is no

(into page) (out of page)
acceleration, but at point f, out of curve e, the car
is accelerating.

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? F

9. Explain. the car is accelerating out of the curve.
Q P ] / (zero) / /Fl / / 4//

Q10. At which point(s) is the magnitude of the ® 1~ ) ®

acceleration of the car the smallest? E and 6 /c// /‘/ kol o e ol
QI11. Explain. at the peak of the curve the car has Point G-

finished deccelerating and is about o begin @ ® @
accelerating, so the instantaneous acceleration is e —F T — ==
zero.
———— —
i )
G G
__/—T‘

'Zil' 0 ®

into ground up from ground other

(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?Q.-_-;
Q12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for

the object. You may choose more than one figure. ¢

Q14. Explain. the direction of acceleration causes the object to curve to the @ ® © .
right, but as it increases speed it will move further and further so to path's ~ N @'
radius will get bigger and bigger, creating a spiral.
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Pretest #2 (M2D), Autumn 2003 University of Colorado, Boulder

Student#: NAME: ,

Part I: N

A car moves clockwise at constant speed around the track shown. (Note: This is e T

not a strobe photograph.) For each of the following point, choose the figure that . 5 o movi at ccastat geod >

best indicates the direction of the acceleration of the car. — .
._‘_ﬁ_——_‘__'_d____d--' D

Top Vi
°p View 1op oW

Q4: The acceleration at point E: a Point E:

Q5: The acceleration at point F: a @ @ ‘5, © " © /J'
Q6: The acceleration at point G: a E Qleere)  E & E E ES

Q7. Explain how you knew which acceleration vector

to choose for each point. There is no acceleration ® @ w @ @
since the car is moving at constant speed. E itosround  upfomgouwd  othe:

(into page) (out of page)

Q8. At which point(s) is the magnitude of the Point F:
acceleration of the car the greatest? all have @
@ 4

equal magnitude /fa:[z/m/)/‘/;y /F// /er’/’/*/(fi//

Q9. Explain. all are same since there are no

acceleration at any point. @, ®p ® ® ®
/ into ground up from ground other
3 (into page) (out of page)

Q10. At which point(s) is the magnitude of the

Point G:
acceleration of the car the smallest? all have @ ® R
equal magnitude - R
QI11. Explain. all are same since there are no
acceleration at any point. @ ® 5 O
[=3] 1]
G G
,——f%
@ M ®)
into ground up from ground other
(into page) (out of page)
Part II:
The figure shows the velocity and acceleration for an object at a given instant. Assume (1) the angle ?
between the vectors is constant for all times and (2) the magnitude of the acceleration is constant. ?q_._-;
QI12. The object at this instant is: speeding up
Q13. Choose from among the figures (at right) those that accurately describe a possible trajectory for
the object. You may choose more than one figure. ¢
Q14. Explain. because the velocity is bigger than acceleration, is would not be @ ® © 5
possible to go in a circle, and because the 2 are going in different direction, —\ " :\*' @'
the trajectory cannnot be a straight line. By elimination, c.
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