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CZ) Dynamics | 20 Acceleration In Two Dimensions

Scenario

A 300 kg box rests on o platform attached 1o a forklift shown
Starting from rest at time § = () seconds, the box is lowered with o
douswarnd acosleration of 1.5 m/s’.

Using Representations
PART A The dot below right repressets the box, Draw a tee-body diagram
showing and labeling the foeces (not components) sxerted on the
block. Draw the relative lengths of all vectoes to seflect the relative
magnitudes of all forces. Each force must be represested by a
distinct arvow starting on and pointing away from the dot.
PaNT & [n a brief semence, support the magnitude of the normal force in ‘
comparson % the gravitational foeve on the boc =1 i 1
Because the box is accelerati Potoee s ‘ '

downward, the net force also be T [
downward, manm’ thatthcmyutudeo" , , !
the normal force must be less than the ————4— =
7avvtaboml force:. F < F, BEEEE !

Argumentation [

PaRTC Blake detives an equation for the height of the box as 4 banction of time, |+ 777 | 1
makes & mistake, and comes up with ¢ = 9.8 Without deriving il 4 11 A 1
the correct equation, how can you il that this equation = not
plausible— In other woeds, why does it not make physical sense? e .
Brefly explain your reasoning. ‘ |
The box is aueleratny so it will kave a AENEEEEENE

fmcarly on time. Also ! - R i

[
I

the inclusion of 7.8 is dubious since the 1 ™1 o
acceleration here is not due to gravity ' [

PNt O At time ¢ = () seconds, the forklift also begins to move forwasd with an 1 el
acceleration of 2 mJs” while lowering the bax as descrived above. The

box does mot s2p or tp over while the forkdilt la acoelesating forward, |
The dot & right regeesents the bax. Driw & Bee-body dlagram showing Wl 11 T I
and labeling the foeces {not components) exerted on the block. Draw the o - .
relative lengths of all vectons %o reflect the relative magnitudes of all the - - | - -
forces. Each force must be represented by a distinet armow starting on

and pointing away from the dot.
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Bplen iz o brwd sostence wity the Beow of Sxticn potrta i the divecticn pou shetched n Mt D
Because i the box was al rest and

the. pintform exerted no Friction. the Chasbie:

Sawr ankd to “slide. backward" ¥ Larwwersd the quaston dimetly.

e U-fbt 28 i & d ::::-amuu

Because there is friction, that friction T conmected the law of lawes

force the box stationary R

relative to the rlat#‘om\ while the | e phawics wocatralary (toove.
m moves forwawd. Therefore feuema, accabosation. velocity.

the friction force is forward.

Quantitative Analysis

Wiken the bow in only being acoebesated lsrwend, & Ses o vadue, (0 b the masaram
nd-mmm”mw&h.mu“nguhMM
Soeward and down g w ess Taplain 01 8 clear, coberers parsgraph Jength eosponse wiy s
mTze

mhmm@mmt‘-mnﬂ&rm.

mmmaay forward, the maximum
acceleration thal it can bawve chndh‘u’knbud
lo the coefAdent of Friction ad the norpal Fovee (which
Mt‘hal‘haTdbU- of the box) When the
boy is also accelersted d, the rormal force is

less, so there is a smaller maxivum static {riction force, and
withautmsivtl-boxtoﬁr







