| SPH4U: Weight and Acceleration Recorder:

Manager:

A:The Elevator Speaker:

You may have noticed a curious sensation while travelling in an elevator. At 012345

certain times, it feels like your weight is changing. Since you are such a

curious student, you decide to investigate this. You step into an Sketch D D

bathroom scale that gives readings in newtons. You haven’t pushed

elevator at the ground floor of a tall building and stand on top of a ) &
any buttons yet and you look down at the scale. I

1.

Represent. Draw an ID andFD for the system of you in the @
elevatorwhile it is at rest on the ground floor. P\ | ko3 ok T
2 eV o .
Reason. Marie suggests, “There should be another force on Earth
the FD showing the upward effect of the cable.” Do you agree
with Marie? Explain.
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In the world of physics, weight is a synonym for the force of gravity: F, = mg, where the gravitational field strength g = 9.8
N/kg. Our physical sensation of weight corresponds not to the force of gravity, but to the force supporting us (often a normal
force). The reading of a bathroom scale measures this supporting force which we call our apparent weight.

3. Solve. Use Newton’s 2™ law (F,., = ma) to determine your apparent weight in this situation. (If yoﬁ like, assume your
mass is 65 kg).
Frety, = M3y F%: /n-g Joooue @Pparen\— QE\%\.‘\M 'S 637N
Fp- Fa=0 = (95\,_%@.%&/\%3
Fr= Fob = 631N
4. Evaluate. Is your weight different from your apparent weight in this situation?
T WIS sitostion My keeight s dhe 38mMe as the  [Appacent  woe t%‘ﬁ Y.
?(5 rrespends  bo weighwy B F, correspends Yo apparert  Loeiget. T
am @ cesy, o ‘x‘he\j Shovl\d e  Aye 'ame
B:Going Up!
Now you press the button in the elevator and go for a ride! The elevator starts speeding up as it begins your trip to the 207
floor. D D
1. Reason. [saac says, “In this situation we need to add another upwards force to the i
force diagram since youare now accelerating upwards.” Do you agree or disagree with N
Isaac? Explain and draw a revised 1D and FD for this situation. L e i
1 dissgree becavge there are no  addihona) 9 ;\c [ na
/W
Forces  ‘oe g wiredisced, o e Sperem Earth B T

Predict. Will the reading of the scale increase or decrease compared to the when you were at rest? Explain without using
any math.

The resding of  the seak LW werease  compared Yo tohen
1 was aFr rest because the nmoemal Corce B Qfeater.
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Test. Hang a heavy mass from a spring scale and gently accelerate it upwards. Compare the scale’s reading (apparent
weight) with the weight of the object (force of gravity). Does this agree with your prediction?

Before accelersting, e scale reading Laa3 BN . When it
‘ccelerared,;, the Scale  readd NG bhecame Qgrearer, T
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4. Solve. The elevator is accelerating at a rate of 1.5 m/s>. Use Newton’s 2™ law to determine your apparent weight. How
does this compare with your weight?

Ty = mo Freky = M8y G = (95\4.9(.\-5“1/.5:’) + LRI7TN
T 6Sig (2.83N/ ko) Fro- Fo= Mmay = 734.%
2637 N

¥ = ma
. " LR . He apparenk Leight 13 T3USEN
C: The Trip Up TF s larger Maan muy weiopy

As you are going up, somewhere around the 2™ floor you notice the scale reading returns to normal.

1. Explain. How has the motion of the elevator changed? Use your spring scale and mass to help explain.
The  eleva¥or s new ATavelling ot @ constant veloaity. TE we
hedd our  pring  3cale  with dhe weight Ay Cesk Maen  hao ik
ii:\ erate t*P wg‘d%. we uou\d rotice  Wat e readine wad greater,
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The elevator is near tﬁe 19" floor and cortinues to%ove upwards, but you notice another change to the scale reading as the

elevator is slowing down.

2. Reason. Emmy comments, “I think the upwards force must still be larger than the D EDe |
downwards, or else the elevator would not be moving upwards.” Respond to Emmy wca\e
and draw a new ID and FD. n
T i sagfee  covWn Emm\d, Qince e eecvatoer IS
Bowing down,  the aAccelerabion S w Ave >
Ao ards direckion, W\e'an‘w\% e upLeards E(C&
force  Snould  ‘oe aSmalec, ackh

3. Predict and Test. How will the reading of the scale will change as the elevator slows o
down? Test this with your mass and spring scale. Describe your observations.

Tre readino of  dthe  Scale ol decrease was Hhe elevaiter Sed
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4. Solve. The elevator slows at a rate of 3.4 m/s’. Determine your apparent weight. Ceading, -aD Imaller.

Yo =m0 Freny = may Ey = 65k (-3,am/s?) + 637N
= 6%eg( A BN/ 1o) ¥n - Fo = M3y = HILN
2 637N Fp = may+ Fq “o Yee apparent woeiopk  HIGN

5. Summary. How did the interaction and forces change in the different situations you have explored?
The interactriens did nov change, as  trere wWere no  additienal
forces  ‘n¥roducedt. The nocmal i Yeese  swoat lons c\\fat\%ed\.
This 13 reasonable  because normel  can change.
6. Summary. In general, how is apparent weight related to the acceleration of an object?
1€ the acceleration S 0 Yhee Poxtve  direckion, Yhe apQascent
ﬁe%ffve LAY oe  gregter. T® e acceleration s in ke
\ 3 \ .
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D: A Strange Elevator
You wake up to find yourself in a very strange elevator with no buttons, lights or windows. You are floating just above the

scaleand have lost the sensation of weight. The scale itself reads zero. Offer two possible explanations for this very curious
situation.

D) Yoo, are ar rest in ocuker space and Yhere s oo
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