B3-RT07: Two STACKED B1LOCKS AT REST—NET FORCE ON THE BoTTOM BLOCK

Two wooden blocks with different masses are at rest, stacked on a table. The top block is labeled 1, and the bottom
block is labeled 2.

A B c — b

- 300g |1

100g] 1 200g |1

Renk the magnitude of the net force on the bottom block (2).

] jor [} L1 L]
' 1 Al All Cannot .
: . Oreatest e Least the same  zero  determine:
Explain your reasoning, '
Anvweer AE Bore, : .
The net frree on cach bock st e sovo due to Newion™s B Low since they ave not gocelerating.

B [ ST

et _. \e=
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B3-RT08: FORCE PUSHING BOX—ACCELERATION

Various similar boxes are being poshed for 10 m across a floor by a net horizontal force as shawn below. The mass
of the boxes apd the net horizontal force for each case are given in the mdlcalcd figures. All boxes have the same
inifiat velacaty of 10 /s to the right.

A B Cc - D
F=100N F=50N, F=75N

= | F=100N
i lf}kg —® 15kg | —:IE '

g

Rank the nceeleration of the boxﬁs

Al clB ] O D'

T 2 3 4 All Al Cannot |
¢ Greatest : Least the same  zero  determine!
Explain your reasoning.

Answerr b 7> C s B

Fhe geolovation sguais the nel force on sack box divided by e mase of the Slock or a= Fretin mém'g Newgm's
2 Low, For 4, & = Fret for = MRS kg = Mo for B, oo Foci am = SN/ 18 kg w33 s for Uaw
Fugt fm ?”" N 2{;‘”’5:;: = 175 mm gt for £}, 0w - Bt oy~ 100 N/ £S Ly = 687

—l

a’ _ ﬁ - | | . . f e

™

S IS BN

04 - e {Wﬁ TRk
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B3-CT0S: BLOCKS tN MOVING ELEVATORS—STRETCH OF SPRING

A spring is attached to the ceiling of an elevator, and a bleck of mass M is
suspended from the spring. The cases are identical except that in Case A the Case A Case B
elevator is moving upward with 2 constant speed of 7 m/s, while in Case B the -

elevator is moving downward with a constant speed of @ m/s.

Will the spring be stretched (i) more in Case A, (i) more in Case B, or (iii)
the same in both cases?

: o = . ﬂ%ﬁ»’
Explain your reasoning, i %& d .

Arswer: The same in ol cases. Sl M
Ise bt voses the Block Is muoving with ¢ consiant velecily, yo the net force on “

the Bleok i zera, Sinee the ouly forces acting om the block ave the woipht of % Tmis
the block wnd the foree from Bhe spring, these Jorees muse be sgual in :
magriituds and opposite in diveclion o pive yers wal forse. Stnce the weighy of the Buock iy the samse i opse 4 g5
in case B, the farce by the spring mest Be the some alve, and therefors dhie springs are stveipked the same msount

fie- 3 )

PR

| T S
a/ - O .;tf éF = fﬂ_ﬁ."{" MR Q
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B3-BT10; Two-DmensioNAL FORCES ON A TREASURE CHEST—FINAL SPEED
Identical treagure chests ¢shown from above) each have two forces acting on them. All chests start at rest.

* 10N /|2"l i k?\l l’J

459N

6N

DI AFC o le [ O O
1 2.3 4 All Al Cannot
. Greatest Least the same  zero  determine

Explain your reasoning,

Amswerr Be=Ced i,

We need tv find the seceleratione of the vheets, Since they are alf srarding from rest ond socelernting for e some
tinse, the fasd speed will be proporiinngd & tie aceelpration. The acoelpranion wilf be proporfional fn the xet
Soree, L., Bie vestor s af thy dwo Torces auiing ow taeh chest,

TV : . PR
,..ﬁ——w _ ?;Fz L .p(_,.&,\.f): M 7% ’*e';"'}’d
.7;103"]‘ q{(ﬁf‘! Q 21&5%{,\(-: MG
{,M . N' .
L
S __ ks
B 57, = 1N #6M) 7 Mo ) o
| ’H/!H’M ------- - m“_ A .
(2%, ° ﬁ:@ Mo -
TN N . L ’“"'”'m.“.\»..ﬂ——w Al . - .
T = - M
2H N > 25z 5N
& .
Hd
e

_ : 0
oM \ c LS
. M
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B3-RT17: HANGING WEIGHTS—-ROPE TENSION
Two weights are hung by ropes from a ceiling as shown. All of these systems are at rest.

] 29N
bou
Rank the tensions in the ropes. _
G| Are | ¢ Dah DEFE | or| ]
1 . 2 3 4. 5 6 7 8 . AR Cannot :
Greatest ' Least the same defermine
Explain your reasoning, '
dugwer G rd B sl Fnlial,
Sinee the syetems gre of resi the vegior sum of the forces ax sach Mock Bhas to ke voro. Working wp from the

bugtem the wer tenvions st be gqend 30 fhe welgfits af the lowar blacks, and the tenzions in the yppar ropey
mitsst bre egnof to the sum of the twe weighis,
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B3-RT18: BLOCKS AND WEIGHTS AT REST—TENSION
In all of the cases shown, the systems are at rest. In Cases A and B, there is a force to the right acting on the block,
which it on a frictionless surface, and in Case D there is a 40 N upward force on the weight,

A IR c D

= 4ou = TyN

i3

Ej-z; © &; ,' g H | or | | D
. |

4

Ei _A.|==3c ;

Greatest . e . . o Least the same determine.

: Exp!am YOUT Feasoming, .
Argwer Erd sl clcsFal> 0
Since ir alf of theze onses the s gs@‘e@m e af rest Hhe nef forces aodiny o the systems are gore. 5o far caver 4, B,
B, and F i fonston & belavcing the applicd force. For case §) the iongion plus the 48 N spplied forpe g
bedawive the 126 H welght. For casex G ond H the tengion is ephul by the volght of the hm‘”«xsw Blocks.
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B3-RT20: NET FORCE-ACCELERATION GRAPHS—MASS

These graphs are of net force versus acceleration for different objects. All graphs have the same scale for each
respective axis.

Fé A Fa B F & C ' Fi D
_ a | a a @
Rank the mass of the ohiects, |
Cl a2 I Ble ] O O
2 3 4 All All Cannot
Greaxcst Least the same  zero  determing!
Exp_lain your reasoning. '

Answer: Cw A4 =8 = 1
Fiee sigpes uf sheve praphs-——piven by the foree divided by the pecelsration—is the mase &f the olgect involved

ST =ma

=

Rin &

Steeper ) lope = Wﬁ.@fé@{. Mm/
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B3-RT21: Ropes PULLING BOXES—ACCELERATION

Boxes are pulled by ropes along frictionless surfaces, aceclerating toward the left. All of the boxes are identical. The
pulling force applied to the left-taost rope is the same in each figure. '

Pulling force Pulling force

Rank the accelerations of the blocks.

S 2B¢ 5 53 ? " 'fWORDDD

S Al Al Camot |
. Greatest Least the same  zero  determioe ;
Explain your reasoning. o

Anywer- b > B el s e Ex F

Simcy fhe seme net force is avting on ol theee systomy the socelorafions wilt depend i the musses of the syztems
and aff magses fn o sywlem will fueve the pame aoceleration,

S

A %=L Uzg=el

X0

i
NN

T

= b

4

2l

i

(NN
&

|
=
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B3-RT22: RorEs PULLING BOXES-~ROPE TENSION

Boxes are pulled by ropes along frictonless surfaces, accelerating toward the left. All of the boxes are identical, and
the accelerations of all three systems are the same.

Rankthe tensions in theropes. e
VI sl atcFe o] O [0
oL 4 5 ' Al Cannor
..Greatest Least the same  zero  determine’

_ Explain your reasoning. "

Arswerr Do B=fordal=F
Sinee the boyer alf e the same mess (m) and ofl of te acesleraticns are tie same, Hie fengions will be
determined by how meany boxes the rope is acvelerating, Yhe only hovizontal fovee on the riefitmost Boclks in
veed cose fs the fenvion be the rape to tre lofr of thet block (4, €, and F), and Sy tensian mugt therefore be the
sy of that blpck tiwes the deccloration, wo. The tensien in sgpex B and B are the net forces on the sypfems of
the fwo blocks tn thelr right, so the fersiens in Hess rapes IS be Zaye. For the systom of off 3 blvcks in the lavt
e the nel force iz the tersion in ‘e BB, Jme
2 o
P

o s 'w:'»::
2?:»:’: MG =7 (A M

D B=E A= C=TF

. R

: R ? - R . -
i o = 4 | = "

vy
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B3-RT27: Rores PULLING IDENTICAL BOXES—ROPE TENSION
Boxes are pulled by ropes along frictionless surfaces, accelerating toward the left. All of the boxes are identical, and
the accelerations of the boxes are indicated.

?> A T CFE TP Jo [ [T [

N 2 3 4 3 6 All Al Camnot |

| Greatest R _ Least thesame  zero  determine
Explain your reasoning, '

Angwer: By PDeA > =B F :

Sinee the surfoce b frivtionfess, the texnlow in all vopes §s the wet force on the mshfu; of alf Blonks to the righs of
that rape. Ko the tengion is egual fo the mess of off bivcks fo the right of that rogs Hmey the avevloration. Fer
pope &, thiv i Gudf3al; for B i i Cui2al; for U8 i (el for X2 B ds f&’m}g@‘e for B it iz (2on)ia); and for F i
1 (o) ’gm

SF= i

B - DzA L=

M | NSt m i LA)F ?
S one e a3 (2
ow) (2a)= HF (om}wa)*‘“%? bl 2F
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" B3-QRT28: STUDENT PUSHING Tw0 BLOCKS—FORCE
A student pushes horizontally en two blocks, which are moving to the right,

Block A has more mass than block B. There is friction between the blocks and
the table.

{(a) For the sitnation where the blocks are moving at a. constant speed,

which of the following statements is true about the magnitude of the
forces?

{i} The force that block A exerts on block B is greater than the force that block B exeris on block A.
{ii) The force that block A exerts on'block B is Jess than the force that block B exerts on biock A.

—-agl(iii) The force that biock A exerts on block B s equal to the force that block B exerts on block A.
(iv) We cannot compare the forces unless we know how fast the blocks are slowing down,

Explain your reasoning.

Angwer i These fwo forces gve o Newien's Thivd Low palr,

(b} For the situation where the blocks are moving at a constant speed, which of the following stzatements is
true about the net foree?

(1) The net force on black A points ro the right and is equal to the net force on block B.
(ii) The net force on block A points fo the left and is equal to the net force on block B,
(iit) The net force on block A points o the right and is greaier than the net force on block B.
{iv) The net force on block A points fo the leff and is greater than the net force on block B.
(v) The net force on biock A points to the righr and is less than the net force on block B,
(vi) The net force on block A points to the left and is less than the net force on block B. :
{vii) None of these are correct. -~ _ _ e
7 =0 i 5F = Fu =0AD

Explain your reasoning. : : ' =

Argwer vil. The blocks ave moving of g conviant speed svd 30 Bhe et foree on eccht blook sorst by gern,

(c) ¥or the situation where the blocks are slomng down, which of the following statements 13 true about the
magnitude of the forces?

(i) The force that block A exerts on block B is greater than the force that block B exerts on biock A.

(iiy The force that block A exerts on block B is less than the force that block B exerts on block A
—3(iii) The force that block A exerts on block B is equai 1o the force that biock B éxerts on biock A.

(iv) We cannot compare the forces unless we know how Tast the blocks are slowing down.

Explain your reasoning,

Angwer $1 The force s B by 4 and the force on & by B form e Newrsn'y Third Law veir, and are egual and
spposits repardlesy of the wvde of wotion of the Slocks

(d) For the situation where the blocks are slow'
net force?

down, which of the foilowing statements is true about the

(1) The net force on block A points io the right and is equal to the net force on block B.
(ii) The net force on block A poiots.fo the left and is egual fo the net force on block B.
(iii) 'Fhe net force on block A points fe the right and is greaier than the net force on block B.
~~3»(iv) The net force on block A points 1o the lefi and is greater than the net force on block B.
(v) The net force on block A points fe the right and is less than the net force on block B.
(vi) The net force on block A points to the Ieﬁ and is less than the net ferce on block B.
{vii) None of these are correct.
Angwariv, TH I}mbf{s sre pecelpsating fo the left since ﬁ’z&y are %E&wm MW?\ aned A baz the lerger mass.

Lo LE 7;,_{ . 1 ,A
ka’l&l ; %
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B3-QRT40: THREE VECTORS—RESULTANT

(a) In the space below, add the three vectors shown and label the

resultant vector as &. Be sure to clearly indicate the direction of
fhe resultant.

Explain your reasoning,
Angwer: 3

el

® e, -_—

1§ ﬁu‘!{kkﬁij
2 ) "&%‘N‘M%
;.. r"& f‘_(‘ﬁ!
K -f"‘f g'

Suppose the three vectors above represent forces exerted on a slice
of pepperoni pizza by three people, Abel ( 4), Beth ( B), and Celia
() as shown in the top view picture to the right. A fourth person,
David, aiso pulls on the pizza. The pizza moves to the lefrata
constant speed. Assume there is no friction between the pizza skice
and the greasy table.

{b) In what direction is David pulling on the pizza?
Explain your reasoning, '

Awnsgor:

e

Ty

B

Ligwid st be swerting u forve up and to the foft, in the sppesise dizection to the revuliged found i part A, Sface
the gz slive iy moving & & convtant sgem’f the net force sn i must be yeve. Se the vertor represeniing the foares
that Lhovid axerts on the pizze slee must add to the fmfwr thres i give o 2ove 6l faree.

"

 ZFemi-o0 m@«
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B3-CT53: ToY TRUCK COLLISIONS—FORCE ON TRUCKS
Two toy trucks fraveling at different constant speeds are about to collide,

() The two identical trucks are traveling in the same direction, and truck B is carrying a heavy load.

During the coliision, will the magnitade of the force .
exerted on track A by truck B be (i) greater than,

(ii} less than, or (i) egual fo the magnitude of the
foree exerted on truck B by truck A?

&
Expiain your reasoning. 6 Iﬁu =

B2 HERE

Angwer: The forces will have the spme magnifnde due o Newton's Third Law.

(b) The two identical trucks are traveling in opposite directions, and truck B is carrying 2 heavy load.
During the colfision, will the magnitude of the force 3mfs 4 rofs
exerted on truck A by truck B he (1) greater than, I—

{ii} less than, or (iii} equal to the magnitude of the
foree exerted on ivack B by track A?

Explain your reasoning, Qw

- Anwwerr The fovves will have the same wagnitude dae to Newion’s Vived Low,

(c) The two identical trucks are traveling in the same direction, and truck A is carrying a heavy load.

During the collision, will the magnitude of the force
exerted on truck A by truck B be (i) greater than,
{H) less than, or (i) equal to the magnitnde of the -
force exerted on truck B by frack A? /M

Explain your reasoning. Y

- Answers The forces will have the same magnitedy
der to Newton's Third Lioe,

(e) The two identical trucks are traveling in opposite directions, and truck A is carrying a heavy load.

During the collision, will the magnitude of the foree s 4 ol
exerted on fruck A by truck B be () greater than,
(i} less then, or (iii) equal fo the magnitade of the

force exerted on truck B by truck A? :_:: \
Explain your reasoning. ' W

Answer: ¥he farcer will have the same mapafiudy
due fo Newion’s Third Law.
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B3-RT11: ARROWS—ACCELERATION

All of the arrows were shot straight up into the air frore the same height, a.nd all are the same size and shape. The

arrows are made of different materials so they have different masses. The masses of the arrows and their speeds as
they leave the bows are given.

| H |

T 2 3 ! Al Al Cannot .
! Greatest -Least the same  zero  determine:
- Explain your reasoning. B

Amswer: Al the sarma.

The only foree goting on these arrows ¥ the gravitationel force the Bardh axcs*f}? o afhe,’m s Huey ofl hgve the
s Jmmg,mamz of 8.8 mys’ thranghow ﬁwaf snygkinn.

Oye ~ W7 fov ot
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