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You will be graded on your COMMUNICATION of physics understanding No

#1 You and your friends are excited to be the first people to be on the new super drop ride. With
you and your friends in a car, the total mass is 1000 kg. You drop down a very slippery track

as shown at right (in a drawing that is way way too small to be used as a reasonable
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diagram).

You start at the top at rest and compress the spring at the end by 2 meters as you come to a stop.

a) Without finding the answer, explain completely how you would go about finding the spring constant from the
information given, right up to setting up the formulas.

b) Without finding the answer, explain completely how to find the maximum acceleration as we compress the
spring, right up to setting up the formula.

¢) Let’s say now that there is a coefficient of friction on the level part of the track of y1q = 0.2. Please describe
how this would affect the way you solved (a) above for the spring constant.

d) Save for the end only if you have extra time. Can you tell me if the consideration of friction would have a

large or small effect on your answer for (), supporting your answer.
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¢ You will be graded on your COMMUNICATION of physics understanding -

#1 You and your friends are excited to be the first people to be on the new super drop ride. With B Yo

you and your friends in a car, the total mass is 1000 kg. You drop down a very slippery track et
as shown at right (in a drawing that is way way too small to be used as a reasonable diagram).
You start at the top at rest and compress the spring at the end by 2 meters as you come to a stop

a) Without finding the answer, explain completely how you would go about ﬁndmg the spring constant from the
information given, right up to setting up the formulas.

b) Without finding the answer, explain completely how to find the maximum acceleration as we compress the
spring, right up to setting up the formula.

c) Let’s say now that there is a coefficient of friction on the level part of the track of iy = 0.2. Please describe
how this would affect the way you solved (a) above for the spring constant.

d) Save for the end only if you have extra time. Can you tell me if the consideration of friction would haye a
large or small effect on your answer for (a), supporting your answer.

— X ——

—%:\ This 1S be ot

) You Cén {ﬂd bl\ﬂ- coTpression .;‘5 the S(Jflr‘) Vc,rj dn t;‘rvdr)?‘?' !
\ov/ dan F& that throughowt e/ {‘o[)}aﬂ dere Lo sevea| wanshers i enel 9 bhat
o rob ba e 5? So, o0 e thed Ea =€ ad E ~E 50wV
£4n A2 vlryaqsz_z PaNSiwong 4o debermint Yhy' coeteitient o Hﬂﬂ-’ s’f”r‘“j

5))
B\) J‘}ﬁ 'E "‘E ‘f‘E :> ht)"[gm “"7 e h,b %) ﬁx)‘nﬂ." f]mﬁkj)(a”f( @' £(2,, %Lﬂu &)
Ut,.« & dynamics Iem we e thet $he pp l.o_m BkS P fiwd Hh@ maimom 6 (@;mh&m
\; +l\sL Cay A W ucmpy&ﬁs the sprm\ and we kW +hat E--L—ax and F—mél

o AN atfﬂld‘ffmw § ot +he maygm com PYESSiay) point 3 the spfm .
(o, F="kox=ma = ckaxsnd 7 k() (onky)(a ) bt
C. Using @ dynamnf mifﬂﬁf'ﬁ \eJ’)S \ftﬁv’ s® hat the feee Q[{):‘rc-hm thapy 15 o Yhe cart

‘\h(\\)\j’h@ﬂf the, it?\f-"r r).i.fb of the ‘l’mz ijS ‘”’V’ cavy an decekrShon In the negah\e JIYCL‘WM
So the e % frld on s the cary o Joskd some of s kinehe en as }\w

o +herma) Cﬂ?xﬁ ml«'ﬂ the Enegy use& + aPress the $PNn /esg and #;u;

Ucv\n 'H\JZ/ \M{UQ OC k. S;n® E i [éy\) 5o \(—5\) Uoulcl hawe P <V Hr«cb -|L\)_, Wj\f
fvﬂ S ) ;TDM +he ;y)ﬁ/ k’ﬂe'blc, W7\7




—

| ) The -cons Wahon o {richmn \«bblcl have O @ ﬁfj-z/ ohfec 5‘71,?;;1"‘
K ON my anSwer™ heca AR, /er@ ay s Fhosgh oy g ’rs, [ E+E ESHS‘

~ mﬁh C‘JOD kjj (0 “’\/ )(ZD) 2:% T
F //(N) _M (m ) = 0L (lOozs)(m) Oam ~ 20N
£ = W =F(ar) = 200E0) = 100, ©07

_/7 E ——E “frC
m T = £+ 1,007
Ek:\m,mj

N

§b W wvh 4he cons: der ahon wfﬁlc%vm the avont of ner9y thec

< et & Fithon 5 BT o 50N of Ahes Phl gy i
the ploblom ggah S0 Fhorchie | Fiicen hat q very A*’j@ € tect

M o QWSWW(Q) f/)tafm,H ma o) é MU&ly Sha /W



—— —_— |

#2 The mass of your friend is 50 kg and she is in a 450 kg elevator for a total mass of 500 kg. Time Spee?j

She is moving downward and her speed is decreasing as she stops on the ground floor. The () (m/s)
table at right indicates the speed as a function of time. 0 8

a) Please make the graphs describing her motion. Make sure they have the ri ight shape, and if

you have time, please fill in the correct numbers.
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#2 The mass of your friend is 50.kg and she is-in a 450 kg-elevator for a total-mass-of500Kg. ™~ | Time | -
She is moving M and her speed is decreasing as she stops on the ground floor. The (s) (s
table at right indicates the speed as a function of time. 0 8
a) Please make the graphs describing her motion. Make sure they have the right shape, and if 1 8
you have time, please fill in the correct numbers. 2 6
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#3 Imagine your friend is 50 kg and is standing on a scale in the previous page.
: a) What does the scale under her read at t = %2 ?
b b) What does the scale under her read at t = 3 s?
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#3 Imagine your friend is 50 kg and is standing on a scale in the previous page.
a) What does the scale under her read at t = /2 s?
b) What does the scale under her read at t = 3 s?
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#4 A 1.0 kg ball moving at 10 m/s to the right, has a totally elastic collision with stationary “Ball X” of unknown
mass, and continues on to the right at 8 m/s. We want to findlthe mass of Ball X, and its final velocity. Isita
good idea to draw a picture?

a. Without doing any math, can you tell me if the E 10 m/s
mass of Ball “X” is more or less than 1 kg? That is: o @ = X

fill in the space with <,> or=:myx < 1kg 2 k
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b. What must be the momentum of Ball X after the
collision? ‘
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d. Find the mass of ball X and the final velocity of ball X.
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#4 A 1:0 kg ball moving at 10 m/s ro the right, has a totally elastic collision with stationary “Ball X of unknc
mass, and continues on to the right at 8 m/s. We want to find the mass of Ball X, and its final velocity. Isita
good idea to draw a picture? Ye§.

a. Without doing any math, can you tell me if the 1 0 m/s
mass of Ball “X” is more or less than 1 kg? That is: (omw\
fill in the space with <, >, or=: myx & 1 kg
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b. What must be the momentum of Ball X after the Lo Al b
collision? /-/

3 5
TN,J;:J P Ot ‘}L’m F:J'C [0 Ku /g m! ;S'f =i

szwSrr'VGt‘\ The "J.r»(1 rromentvn of *he 'r'(s{ bn

<Fy ‘/ &?He,.t;" 2% Ld’if )(’ rfu.fif__

Teli% Q;"L.n "f )—l r ;“ ‘ L .f’ 7A

f

Y OPL’)

f

hay o

Wy '|'\'.'-" D‘W\S

7
c. What must be the kinetic energy of Ball X after the collision? /Z* et L=
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d. Find the mass of ball X and the final velocity of ball X.
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#4 A 1.0 kg ball moving at 10 m/s o the right, has a totally elastic collision with stationary “Ball X* of unknown
mass, and continues on to the right at 8 m/s. We want to {indfthe mass of Ball X, and its final velocity. Isita
good idea to draw a picture?

a. Without doing any math, can you tell me if the E ooree ‘1 0 m/s

mass of Ball “X” is more or less than 1 kg? That is: X o

fill in the space with <, >, or=:my < 1kg :) k
please give a reason 9
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b. What must be the momentum of Ball X after the

collision?
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c. What must be the kinetic energy of Ball X after the collision?
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d. Find the mass of ball X and the fi nal velocity of ball X.
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