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6XUYH\�RQ�1HZWRQ©V�7KLUG�/DZ

,QVWUXFWLRQV�

x 3OHDVH UHDG HDFK TXHVWLRQ FDUHIXOO\� ,I \RX KDYH DQ\ TXHVWLRQV� DVN WKH LQVWUXFWRU IRU KHOS�
x )RU HDFK TXHVWLRQ� SOHDVH RQO\ VHOHFW RQH FKRLFH WKDW EHVW GHVFULEHV \RXU XQGHUVWDQGLQJ�

x ,I QRQH RI WKH FKRLFH PDWFKHV ZKDW \RX WKLQN �FKRLFH ¦)§�� SOHDVH GR QRW PDUN DQ\ FKRLFHV
RQ WKH FRPSXWHU FDUG DQG ZULWH FKRLFH ¦)§ QH[W WR WKH TXHVWLRQ� 3OHDVH DOVR ZULWH \RXU
RZQ FRPPHQWV LQ WKH VSDFH EHWZHHQ TXHVWLRQV RU RQ WKH EDFN RI WKH TXHVWLRQQDLUH VKHHW�

x 7KLV WHVW LV IRU GLDJQRVWLF SXUSRVH RQO\ DQG ZLOO QRW LQIOXHQFH \RXU JUDGH LQ DQ\ ZD\�
7KHUHIRUH� ZH ZRXOG OLNH \RX WR JLYH \RXU WUXH WKRXJKWV RQ WKH SK\VLFV LQYROYHG� 7KLV ZLOO

JUHDWO\ KHOS XV WR GHVLJQ EHWWHU LQVWUXFWLRQ DQG KHOS \RX WR LPSURYH \RXU SHUIRUPDQFH RQ
H[DPV�

x <RXU QDPH DQG ,' RQ WKLV VXUYH\ DUH IRU DGPLQLVWUDWLRQ SXUSRVHV� DQG \RXU UHVXOW ZLOO EH

NHSW VWULFWO\ FRQILGHQWLDO�

8VH WKH IROORZLQJ FKRLFHV WR DQVZHU TXHVWLRQV � ¤ ��

A. The truck exerts a greater force on the car than the car exerts on the truck.
B. The car exerts a greater force on the truck than the truck exerts on the car.
C. The truck exerts a force on the car but the car doesn't exert a force on the truck..
D. The car exerts a force on the truck but the truck doesn't exert a force on the truck.
E. The truck exerts the same amount of force on the car as the car exerts on the truck.
F. None of the answers above describes the situation correctly.

�� $V VKRZQ LQ WKH ILJXUH RQ WKH ULJKW� D FROOLVLRQ
KDSSHQV EHWZHHQ D VPDOO SLFNXS WUXFN DQG D FDU�
7KH VPDOO WUXFN KDV WKH VDPH ZHLJKW DV WKH FDU GRHV�

$W WKH WLPH RI FROOLVLRQ� ERWK YHKLFOHV WUDYHO DW D
FRQVWDQW VSHHG EXW WKH VPDOO WUXFN LV PRYLQJ DW D

VORZHU VSHHG WKDQ WKH FDU� :KHQ WKH\ FROOLGH� ZKLFK
FKRLFH GHVFULEHV WKH IRUFHV"

�� 1RZ FRQVLGHU WKH FDVH WKDW EHIRUH WKH FROOLVLRQ� WKH FDU LV WUDYHOLQJ DW D FRQVWDQW VSHHG ZKLOH
WKH WUXFN VWDUWV VORZ DQG LV VSHHGLQJ XS� $W WKH PRPHQW RI FROOLVLRQ� ERWK YHKLFOHV KDSSHQ WR

EH WUDYHOLQJ DW WKH VDPH VSHHG� :KHQ WKH\ FROOLGH� ZKLFK RI WKH DERYH FKRLFHV GHVFULEHV WKH
IRUFHV"

�� $V VKRZQ LQ WKH ILJXUH EHORZ� D FDU EUHDNV GRZQ RQ WKH URDG DQG LV SXVKHG LQWR WRZQ E\ D
VPDOO $$$ VHUYLFH WUXFN� 7KH VPDOO WUXFN KDV WKH VDPH ZHLJKW DV WKH FDU GRHV� :KLOH WKH

WUXFN� VWLOO SXVKLQJ WKH FDU� LV VSHHGLQJ XS� ZKLFK FKRLFH GHVFULEHV WKH IRUFHV"
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4.     As shown in the figure below, a collision happens between a big truck and a car.  The big
truck has a much larger weight than the car does.  Before the collision, both vehicles are
traveling at a same constant speed.  When they collide, which choice describes the forces?

�� 7ZR ER\V� -LPP\ DQG 0D[� DUH WRVVLQJ LGHQWLFDO PDUEOHV DW HDFK RWKHU� 7KH 0D[ LV D OLWWOH
VWURQJHU WKDQ WKH -LPP\� VR WKH PDUEOH IURP KLP JRHV IDVWHU WKDQ WKH PDUEOH IURP WKH -LPP\�
'XULQJ RQH QLFH VKRW� WKH WZR PDUEOHV� RQH IURP WKH 0D[ DQG RQH IURP WKH -LPP\� FROOLGH LQ

PLG DLU �VHH ILJXUH EHORZ�� :KLFK RI WKH IROORZLQJ VWDWHPHQW LV WUXH DERXW WKH IRUFH"

A. Max’s marble exerts a greater force on Jimmy’s marble than Jimmy’s marble exerts on
Max’s marble.

B. Max’s marble exerts a same amount of force on Jimmy’s marble as Jimmy’s marble exerts
on Max’s marble.

C. Max’s marble exerts a smaller force on Jimmy’s marble than Jimmy’s marble exerts on
Max’s marble..

D. Jimmy’s marble exerts a force on Max’s marble but Max’s marble doesn't exert a force on
Jimmy’s marble

E. Max’s marble exerts a force on Jimmy’s marble but Jimmy’s marble doesn't exert a force
on Max’s marble.

F. None of the answers above describes the situation correctly.

0D[©V�0DUEOH -LPP\©V�0DUEOH
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�� $ EOXH FDU DQG D UHG FDU ERWK HQWHU DQ

LQWHUVHFWLRQ ZKHUH WKH WUDIILF OLJKW LV
MXVW EURNHQ� %RWK FDUV DUH WKH VDPH

PRGHO H[FHSW IRU WKH FRORU� $V VKRZQ
LQ WKH ILJXUH EHORZ� WKH EOXH FDU ZDV
RULJLQDOO\ WUDYHOOLQJ IURP VRXWK WR QRUWK

DQG WKH UHG FDU ZDV IURP ZHVW WR HDVW�
$W WKH PRPHQW ZKHQ WKH UHG FDU KLW WKH

EOXH FDU RQ WKH OHIW VLGH� ERWK FDUV DUH
WUDYHOLQJ DW D VDPH FRQVWDQW VSHHG�
:KLFK RI WKH IROORZLQJ VWDWHPHQW LV

WUXH"

A. Red car exerts a greater force on
Blue car than Blue car exerts on
Red car.

B. Red car exerts a same amount of force on Blue car as Blue car exerts on Red car.
C. Blue car exerts a greater force on Red car than Red car exerts on Blue car.
D. Blue car exerts a force on Red car but Red car doesn't exert a force on Blue car.
E. Red car exerts a force on Blue car but Blue car doesn't exert a force on Red car.
F. None of the answers above describes the situation correctly.

8VH WKH IROORZLQJ FKRLFHV WR DQVZHU TXHVWLRQV � DQG ��

A. John exerts a greater force on Tom than Tom exerts on John.
B. John exerts a same amount of force on Tom as Tom exerts on John.
C. Tom exerts a force on John but John doesn't exert a force on Tom.
D. Tom exerts a greater force on John than John exerts on Tom
E. John exerts a force on Tom but Tom doesn't exert a force on John.
F. None of the answers above describes the situation correctly.

�� ,Q D VRFFHU JDPH� WZR SOD\HU� -RKQ DQG 7RP ZKR KDSSHQ WR KDYH VDPH ZHLJKW� DUH UXQQLQJ WR

FKDVH D EDOO WKDW LV IO\LQJ FORVH WR WKHP� -RKQ UXQV DERXW WZLFH DV IDVW DV 7RP� 8QIRUWXQDWHO\�
QHLWKHU SOD\HUV QRWLFHV WKH RWKHU� DQG WKH\ UXQ LQWR HDFK RWKHU� $W WKH WLPH WKH\ KLW� ZKLFK RI
WKH DERYH VWDWHPHQWV LV WUXH"

�� 6WLOO LQ WKDW VRFFHU JDPH� -RKQ DQG 7RP UXQ LQWR HDFK RWKHU DJDLQ� 7KLV WLPH� 7RP VWDUWV HDUO\

DQG LV UXQQLQJ DW D FRQVWDQW VSHHG� -RKQ VWDUWV ODWH DQG LV VSHHGLQJ XS� $W WKH WLPH WKH\ KLW�
WKH\ ERWK KDSSHQ WR EH UXQQLQJ DW WKH VDPH VSHHG� :KLFK RI WKH DERYH VWDWHPHQW LV WUXH"
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9.     Later in that soccer game John runs into another player, Bill, who is almost twice as heavy as
John.  This time, they are both running at the same speed.  At the time they hit each other,
which of the following statement is true?

A. John exerts a greater force on Bill than Bill exerts on John.
B. John exerts a same amount of force on Bill as Bill exerts on John.
C. Bill exerts a force on John but John doesn't exert a force on Bill.
D. Bill exerts a greater force on John than John exerts on Bill.
E. John exerts a force on Bill but Bill doesn't exert a force on John.
F. None of the answers above describes the situation correctly.

��� $V VKRZQ LQ WKH ILJXUH EHORZ� DQ HQHP\ DLUFUDIW GURSV D ERPE� ZKLFK LV JOLGLQJ GRZQ DW D
FRQVWDQW VSHHG WRZDUG SHRSOH RQ WKH JURXQG� $ PLVVLOH LV ODXQFKHG DQG LV DFFHOHUDWLQJ

WRZDUG WKH ERPE� 7KH PLVVLOH DQG WKH ERPE KDSSHQ WR KDYH WKH VDPH ZHLJKW� $W WKH PRPHQW
WKH PLVVLOH KLWV WKH ERPE� WKH\ ERWK DUH PRYLQJ DW D VDPH VSHHG DQG QHLWKHU RI WKHP H[SORGHV

DIWHU WKH KLW� :KLFK FKRLFH GHVFULEHV WKH IRUFHV"

A. The missile exerts a greater force on the bomb than the bomb exerts on the missile.
B. The bomb exerts a greater force on the missile than the missile exerts on the bomb.
C. The missile exerts the same amount of force on the bomb as the bomb exerts on the

missile.
D. The missile exerts a force on the bomb but the bomb doesn't exert a force on the missile.
E. The bomb exerts a force on the missile but the missile doesn't exert a force on the bomb.
F. None of the answers above describes the situation correctly.
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8VH WKH IROORZLQJ FKRLFHV WR DQVZHU TXHVWLRQV �� DQG ���

A. The floor exerts a greater force on the feet than the feet exert on the floor.
B. The feet exert a greater force on the floor than the floor exerts on the feet.
C. The feet exert a force on the floor but the floor does not exert a force on the feet.
D. The floor exerts a force on the feet but the feet do not exert a force on the floor.
E. The floor exerts the same amount of force on the feet as the feet

exert on the floor.
F. None of the answers above describes the situation correctly.

��� $QQD LV WDNLQJ DQ HOHYDWRU IURP IRXUWK IORRU RI WKH SK\VLFV EXLOGLQJ
WR FDWFK WKH QH[W FODVV LQ WKH EDVHPHQW� ,Q WKH HOHYDWRU� $QQD LV
VWDQGLQJ ULJKW LQ WKH PLGGOH ZLWKRXW WRXFKLQJ DQ\ WKLQJ HOVH� :KHQ

WKH HOHYDWRU MXVW VWDUWHG WR JR GRZQ�:KLFK DERYH FKRLFHV
GHVFULEHV FRUUHFWO\ WKH IRUFHV EHWZHHQ WKH IORRU RI WKH HOHYDWRU DQG
$QQD©V IHHW"

��� $IWHU FODVV� $QQD LV WDNLQJ WKH VDPH HOHYDWRU IURP WKH EDVHPHQW

EDFN WR IRXUWK IORRU WR DVN IRU KHOS IURP KLV SK\VLFV SURIHVVRU� ,Q
WKH HOHYDWRU� $QQD LV VWDQGLQJ ULJKW LQ WKH PLGGOH ZLWKRXW WRXFKLQJ
DQ\ WKLQJ HOVH� :KHQ WKH HOHYDWRU MXVW VWDUWHG WR JR XS� :KLFK

DERYH FKRLFHV GHVFULEHV FRUUHFWO\ WKH IRUFHV EHWZHHQ WKH IORRU RI
WKH HOHYDWRU DQG $QQD©V IHHW"

13.  Two students, Amy and Jane, are on very good identical roller blades facing
each other.  They both have a same mass of 50 kg.  Amy places her hand
on Jane, as shown to the right.  Amy then suddenly pushes outward with
her hand, causing both to move.  In this situation, while Amy’s hands are in
contact with Jane, which choice describes the forces?

A. Jane exerts a force on Amy, but Amy doesn't exert any force on Jane.
B. Amy exerts a force on Jane, but Jane doesn't exert any force on Amy.
C. Each student exerts a force on the other, but Jane exerts the larger force.
D. Each student exerts a force on the other, but Amy exerts the larger force.
E. Each student exerts the same amount of force on the other.
F. None of these answers is correct.

14.   Susan, a little girl, and her Mom are traveling to Europe.  They have a lot of luggage.  At the
airport, Susan tries to help her Mom by handling her luggage all by herself.  She has a big
suitcase that weighs the same as she.  So she can only push the case to move it a little bit at a
time.  But she keeps doing it.  Each time while she is pushing the case, which choice describes
the forces?

A. The case exerts a force on Susan, but Susan doesn't exert any force on the case.
B. Susan exerts a force on the case, but the case doesn't exert any force on Susan.
C. Both Susan and the case exert a force on the other, but the box exerts a larger force on

Susan.

$P\ -DQH
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D. Both Susan and the case exert a force on the other, but Susan exerts a larger force on the
box.

E. Both Susan and the case exert the same amount of force on the other.
F. None of these answers is correct.

15.   Two students, Bob and Jay, sit in identical
office chairs facing each other.  Bob has a
mass of 100 kg and Jay has a same mass of
70 kg.  Both Bob and Jay place their feet
against the other, as shown to the right.
They then both suddenly push outward with
their feet at the same time, causing both
chairs to move.  In this situation, while their
feet are still in contact, which of the
following choices describes the force?

A. Jay exerts a force on Bob, but Bob
doesn't exert a force on Jay.

B. Bob exerts a force on Jay, but Jay doesn't
exert a force on Bob.

C. Each student exerts a force on the other, but Jay exerts the larger force.
D. Each student exerts a force on the other, but Bob exerts the larger force.
E. Each student exerts the same amount of force on the other.
F. None of these answers is correct.

16.   Now Bob and Peter sit in identical office chairs
facing each other.  They all have the same mass of
100kg.  Peter is a football player and is much
stronger than Bob.  Again, they then both suddenly
push outward with their feet, causing both chairs to
move.  In this situation, while their feet are still in
contact, which of the following choices describes
the force?

A. Peter exerts a force on Bob, but Bob doesn't
exert a force on Peter.

B. Bob exerts a force on Peter, but Peter doesn't
exert a force on Bob.

C. Each student exerts a force on the other, but
Peter exerts the larger force.

D. Each student exerts a force on the other, but Bob exerts the larger force.
E. Each student exerts the same amount of force on the other.
F. None of these answers is correct.
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