— Av» sSwer K&W’“

A2-RT10: VECTORS ON GRID V—COMPONENTS OF VECTORS

| | jox [ ][] []

L1 2 3 4 5 6 All ANl Cannot

' Greatest Eeast the same  zero  determine |
Explain your reasoning.

drywegrr An B & U > EwF s i

FYaking the x direviion (o & hurizeelal we are leking of the lengthz, witheut regard for divection, of thow
eomporrints of the veclors, 8 ard © both are three the yame ag A, F ond F egel have o one longth Rorizeniel
campanent and £ hay u gern horizontel component.

{b) Rank the magnitudes of the y-components of ¢ach vector.

L | L] o [] [] []

3 3 7 3 3 Al Al Comnot |
| Greatest ~ Least the same zero  determide

Explain your reasoning.
duswars CeBebD=E=zF =4

This fime we are @ looking af the verdfcal component Iengiths. O i four, B, B, £ and F are alf three, aud A i zero.
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A2-WWT11: ADDITION AND SUBTRACTION OF TWO VECTORS—DIRECTION OF RESULTANT

Two vectors, labeled F and é, are shown below. The length {magnifude) of each vector is given in arbitrary units,

: 5
e AN
Length=4 Length =3
A student constructs the figure shown below to figure out the sum of the veciors f and Q The student contends that
the lighter arrow A represents the vecior sum of the vectors Fand G,
- A
g

P

What, if anything, is wrong with the student’s work? If something is wrong, identify it, and explain how to
correct it, If his/her work is correct, explain why.

Gnswer: The vector A that the studen construcied &5 egniad to vecior P O, not (o F+ (3 Fo add P ond § we sead
tet prast Hire fdd of vate of them o vhe head of fhe ather as shawn brlow,

A=Prg
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@A2-RT22: ADDITION AND SUBTRACTION OF THREE VECTQRS-~DIRECTION OF RESULTANT

Three vectors, tabeled F, é, and K are shown below,

P
__...__._._._._’.
A
F=F+0+F
c D

Gu-FeuaR B--E+D+P

En each space provided above, construct a drawing of the indicated combination of the vectors }:‘, Q., and R,
and then rank the magnitude of the angle that the resultant vector makes with the vector F

I\ | | oR

. |
i 2 3 4 All Al Capnot |
Greatest Least the same zero  determine |

Explain your reasoning.

Amswerr > FB>D> A

From the vector congtrnctions, we see that O points 1387 mway from P, and so the angle s lavgest, follmwed by B,
whick iy lesy than 90° from P but greater than O A is pavallel io P, 5o we nbtain the ranking C > B » D= A
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B1-WWT'41: ACCELERATION-TIME GRAPH—INTERPRETATION

A student is given the following acceleration versus time graph for a mowrcyclist waveling along a swaight, level
stretch of read,

> ‘Accclc_:ration, mfs? )
0 : 1 >
% & Y- - 12 44 Time, s
-2
=4

The student states:

“This motorcyclist was slowing down during the period up to 14 seconds because her acceleration was negative
during this period.”

What, if anything, is wrong with this student’s contention? If something is wrong, identify it and explain how
to correct it. I it is correct, explain why.

Azeswers Thiy contertion iy problematic becanse the stndent dooss ™t Laew whether the motorcyclist's initid
velociy weas posifive or negaties, If the cyelist started ant with an isitlad negative velocity then her speed wan
fnereasing, not decreusing, diving the inferval showi
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B1-QRT34: VeLoCTY-TIME GRAPH—DIRECTION
A unicyclist, someone riding a single-whee! eycle, is moving along a
straight street orieited cast——west. In drawing the graph, cast was luken as ‘VBIDCiW
the positive direction and west the negative direction.

(a) At I second, is the cyclist moving?

If s0, in what direction? i

Explain your reasoning, T
Asswer: The cpclist fe woving West af oneg second since i veloeity ix 1 51 71 ¢ ."
megative af thas fime. — Time, s

(h} At 1 second, is the cyclist accelerating?
if 50, in what direction?
Explain your reasoning.

Answer: Fhe ovelist is aoceleraiing fo e East since the stope of the e, whiek folly wy the aeeeleration, i
postiive, The acerteration is consient troaghout the futerval grapled,

() AL 9 seconds, is the cyclist moving?

If so, in what direciion?

Explain your reasoning.

Anmwar: Af mine secostds the cyclist fv moving East sivee the velocily Is posiiive at thet tine,

d} At 9 seconds, is the cyclist aceelerating?

If so, in whai direction?

Explain your reasoning,

Ansiwer: The cyelist is acoeleraiing to the East thronghous,

(e) At 4 seconds, is the cyclist moving?

H so, in what direction?

Explain your reasoning.

Auswrer: Al fonr seconds the apclist Is stopped invinmlaneonsly while changing direction.

(f) At 4 seconds, is the cyclist accelerating?

If 50, in what direction?

Explain your reasoning.

Aurgivery Ar sigted above e cyelist is accelovating fo the ag throughous.
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@ 81-RT43: VELOCITY-TiME GRAPHS—ACCELERATION
The graphs below show the velocity versus time for boats waveling along a straight, narvow channel. The scales on
both axes are the same tor all of these graphs. In each graph, a point is marked with a dot.

A A Velocity B +Velocity

|

1 2 3 4 3 & All All Cannot
Greatest _ Least the same  zero  determine

Explain your reasoning.

Amswer; CulloA=E>E=F,

The instpanvons acovlorafions are determvined by the dlopes of the veloctiy-time grophes af thy giver peints o
the graphis. Sinve these graphs are straight Hnes, the slopes {and the aceelerations) do not chusipe 68 o function
af fime.
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B82-SCT02: MOTORCYCLE TRIPS—INSPLACEMENT

The paths three motorcyclists 100k on an afternoon ride are
shown. Riders A and C iraveled from the cotfee shop to the
mechanic’s garage along different paths, while Rider B traveled
from the parage to the coffee shop. Three physics students Ridet A
discussing these rides make the following contentions: :
Al “The Iengths of the paths that Riders A and B travel are . \J
the same, so they have the same displacement. Rider C "
has the smallest displacement.” R Eid er 0 17
Bob: “T agree that Rider € has the smallest displacement, : Do N
becanse the diagonal path is sheriest. But the — \\
displacements of Riders A and B are actually different, RiderB ¢ _
because their directions are opposite each other.” ; ‘ :‘; ' arage

Carol:  “1 think the displacements of all three riders are the
same, becanse they go between the same two points. What path they foliow doesit’t matter.”

With which, if any, of these three students do you agree?
Ali Bob Carol None of theni

Explain your reasoning.

Answer: Mese of theimn are sntirely correct, Bob i correct thal the dispiucenionts of Kidors A and B are oppogite
b cach ather, bicause the diggonal detnee Iy the same with the starting and opding poiunty veversed, But the
divplacemients of Riders A aid U ari i samy ecause they have the same siort and end points,
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@ B2-QRT09: PROJECTILE MOTION-—VELOCITY-TIME AND ACCELERATION-TIME GRAPHS
A baseball is thrown from point 5 in right field to home plate. The dashed lne in the diagram shows the path of the
ball. Use a coordinate system with up as the positive vertical direction and to the right as the positive horizontal
direction, with the ortgin at the point the ball was thrown from (peint 3),

On the axes below, sketch graphs for the indicated guantitiés:

{a) The horizonial velocity versus time and the vertical velocity versus time,

& (horizontal) * v (vertical)

time ) time

Explain your reasoning,

Aavwery Niaee the positive horizomtal direction i o the #ight, the Rorizontal veloeity will be pepaiive, Sinee up is
the positive verfical divecfion the ball Bas o poritive tnivial veptieel velocity, which decreases 1o zora ol then
Beeonres negative.

(b} The harizontal accelération versus Hime and the vertical acceleration versus timne.

a (horizontal) a {vertical)

time time

Explain your reasoning.

Angwer: Since there is 8o foree in

the horizonta divection there will a (borizontal) a (vertical}y

&e v Borizente! geeeleration, The

vertien] avcelerafion i negative " o _ . >
and egual i magninds to g, tm: fime
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B2-QRT1(: PROJECTHLE MOTION FOR TWO ROCKS—VELOCITY-THME AND ACCELERATION-TIME (GRAPHS
Two identical rocks are thrown horizoatally from a cliff, with Rock A having a greater velocity at the instant it is
refeased than Rock B. Use a coordinale system with down as the positive vertical direction, away from Lhe chiff as
the positive horizontal direction, and with the origin of the coordinate system at the bottom of the clff directly
helow the release point.

fa} Sketeh the velocity versus time graphs for each of the rocks.

Rock A (fastér) Rock B {slower)
‘ v (horizowntal} *v (horizontal)

time time

A A

v (vertical} v {vertical}
4 p . b’
time time
Rock A (faster) | Rack B (slower)
A v (hotizontal) A v (horizontal)

- -

time fime

| - / ——

tiime time

(b) Which rock hits the ground first?

Explain your reasoning.

Both idf ot the seme e, Both rocks have the savse vertical aceeleration end fravel the same verfical distmnce.
(¢) Which rock lands farthest from the base of the cliff?

Explain your reasoning

Rock A, the foster rock.

There are na forees in thy hoviytal divedtion { :’gmeg-z’rtg air resistance) so both recks will fenve 4 constant
horizonivl velocity. Sisve Rock B is sfower than Rock A, if will have u smiafley horizontal velocity, Both rocks are
thrasizs hovizentally, so Hey have ne initlal verticed velocity, Boil are acted on by gravily, so the slopes of their
vertivad veloeily graphs ave constasf and eqra {o g, and both are positive becuuse gravily is aoling dowy and the
positive divectioy Iy defined &y down, Both rocks Bt ot the sarmre tinive but vook 4 kit farther from the ¢fff since it
frapvely fustor in the horizininl direction.
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@ B2-GRT11: BASEBALL PROJECTILE MOTION—VELOCITY-TIME AND ACCELERATION-TIME GRAPHS
A baseball is thrown from point § in right fi¢ld to home plate. The dashed fine shows \he path of the ball.

o=

- -

ot SN

P Home plate

Use & coordinate system with up as the positive vertical direction and to the left as the positive horizontal direction,
and with the origin at home plate.

Select the graph from the choices below that best represents:
(i) horizontal velocity versus time graph ____ Explain your reasoning,

(ti) horizontal acceleration versns thne graph Explain your reasoning.
(iii} vertical velocity versus time graph Explain your reasoning,

(iv) vertical acceleration versus fime graph Explain your reasoning.
i A 4B A c Iy D

time time fime fime

time time Xﬂme time

.‘ | A9 i K AL
H ) ' |
. time . time : time time
s = " = " 0 . . 'p'

\/ None of these
i ' - - — - -Explain or
time time /\timc Sketch graph

Amswer (P A (V10 5 and (6 B

There are we horizosted forcdes (negleciing wiv veyistonce) and the balf will have no harizontal avecleration, so the
hprizontal velocily will e constont. Tie positive divection is 16 the leff, so the horizontyl vefoeity will be positive,
Stnee ap iz positive, the initial verticel velocity is positive, and the final vertical volocity is negative. The only
vertical fikee fs gravity aeting dowawird, and s¢ the adcceleration is eoustant, segaiive, ond equal in smaimitude to
. Since the pecelgration v vonstant, the slope af the velovity wont be corstant, 3¢ the versived velocity mist be o
straiyht line sloping dewnward frow ity tnitded pesitive value 6 s finad nepative vaiue,
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@ B2-LMCT14; DROPPED PRACTICE BOMB—HORIZONTAL DISTANCE TRAVELED

An airplane is flying 1200 m above the ground at a speed of 200 m/s. It drops a practice bomb that hits the ground
after raveling a horizontal distance of 3130 m.

For each of the changes below, use the choices below (i)-(v) to identify what will happen teo the horizontal
distance the bomb travels while falling compared to the situation above,

(1) The horizontal distance will be greater than 3130 m.

(iiy The horizontal distance will be less thar 3130 m but not zero.

(1ii} The horizontal distance will be equal ro 3130 m.

(iv) The horizontal distance will be zere (the bomb will drop straight down).
(v) We cannot deferntine how this change will affect the horizontal distance,

For each of the following changes, only the feature(s) identified is(are) modified from the given situation above,

(2} The plane’s speed is tripled.
Explain your reasoning.
& The Hene ¥ takas v Bil the ground is the seme, but the bomb fas o greater horizpnial vefpcive,

¢b) The plane is climbing straight up at the release point.
Explain your reasoning.
B: Sinece there is no hovizoniel velodity B will come strodght back dowes i 3 misses the plane.

{c} The plane is flying in level flight at an altitude of 1,300 m.
Explain your reasoning.
B Fowill loke bese fisee o voach the grownd from o lower height, woud the hovizontal speed is the semw.

{d} The mass of the bomb is increased,

Explain your reasoning,
O: Fhe vertival aeveleration iy 36l g and i independeni of tHie pruss, so the poath the bowmb takes will remain
e same.

(e) The bomb is thrown from the plane with a vertical downward velocity of 15 m/s,

Explain your reasoning,
B: The acceleration af the bomb i the same, but with an initic] dewsward vertical veloetty it will reach the
Jovound faster, and 5o wif teaved fosy hovizental distonce. :

Sensemaking TIPERs Instructors Manual B
Copyright © 2015 Pearson Education, Inec.
78



&

B2-RT21: CANNONMBALLS—TIME 1IN AIR

Cannonballs with different masses are shot from cannons at various angles above the horizontal, The velocity of
each cannonball as it leaves the cannon is given, along with the same verlical component of that velocity,

A B

__vz23,l m/fs

Rank the time the cannonballs are in the afr,

T Je [ L O

1 2 3 4 All All Cannot .
Createst Least the same  zerg  determine;

Explain your reascning.

Answer: Al the sanme. The thine in the aiy is determined by the vertieal component of the veloeity beearse i will

By the sum of the fime the ball tekes fo pet b the top of i feafectory pley the tme Bk down fo the groand, Sinve
Hrpye venenons botly sre ol fired frowme ground and refurs fo ground fhe e in the air will be twice the tims up o
the fop of the trajectery. Since all of theve cases have the same veriioad compenent of the velocity and the same
vertived aeoeleration of 0.5 iy they will afl teke the wame s,
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B2-WWT22: HORIZONTALLY LAUNCHED Tov TRUCKS—TIME IN AIR I
' A toy truck is launched horizontally from a table. In Case A the toy truck hits the floor a horizontal distance 2x from
the edge of the table, and in Case B the toy truck hits Lhe loor a horizontal distance x [rom the table.

A student comparing the time the trucks are in the air in these cases states;
“The farther you go, the lonpger it takes to get there. The truck in Case A will be in the air longer.”

What, if anything, is wrong wiih this statement? If something is wrong, identify it and explain how to correct
it. If this statement is correct, explain why.

Augwary The stndent’s slatement is incovrbed.

I e sdipeciv are fraveling with e some speed, shon i85 frue that the oliject thut travely the fongest distance will
(ke the most e, In this case, Boweyer, the toy Iruck i case A iy in the air jusi as fong us e track in enge B,
sipgs they both eavel e same varvieal distonee with the some acceleration, but the pock in sise A has the larger
Raprizantal spead.
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B2-CT25; PROJECTILE MOTION FOR TWO ROCKS—VELOCITY AND ACCELERATION
Two identical rocks are thrown horizontaily from a cliff with different velocities. The rocks are thrown at the same
lirae and are shown below while they are s(ill in the air afier a lew seconds,

AN

X

For the instant shown:

{a) Will the magnitude of the horizontal velocity of Rock A be (i) greater than, (ii) less than, or (iii} equal to the
magnitude of the horizontal velocity of Rock B?

Explain your reasoning.

Answer) less, yince the pivivre shows Book A Londs clover to the ol thon ook B and thus the forizenial velooity
af Rock A s smullor than Bock B

(b) Will the magpnitnde of the vertical velocity of Rock A be (i) greater than, (ii} less than, or (i3} egual to the
magnitude of the vertical velocity of Rock B?

Explain your reasoning.

Awgwer: egaod, due 2o buth being relzesed with gore verficed velociry and having the same dovmward svceloration.

{c) Will the magnitude of the horizontal acceleration of Rock A be (i) greafer than, (ii) less than, or Gii) equal
to the magnitude of the horizental acceleration of Rock B?

Explain your reasoning.

Angpwer: equnl, boflh have vero hovigonfal avceleration since we sre ignoving aiv friction,

{d} Will the magnitude of the vertical acceleration of Rock A be (i) greafer than, (i) less than, or (iii) equal to
the magnifude of the vertical acceleration of Rock B?

Explain your reasoning.

Apswars egieal, due to the Juct thai botl have thie sume acederation of gravity,
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