Physics 1A QUIZ 3 . Closed Book. Write in blue or black ballpoint only.
2 Questions each worth 50 points:

Note: You must use g= 10 m/s? for the earth's gravity.

You may assume the constant - acceleration equations:

v=vytat x=xy+vgt+ Yoart v:=vi+2ax

1. A roller coaster car of mass 600kg runs on a track with coefficient of friction
H=0.1. The car is first driven at constant speed along a horizontal section of track,

before rising un-powered up a 45-degree slope which is 40m long (and therefore has
a height gain of 40sin45° = 28.284m). Using work/energy arguments, or otherwise:

-\D@ a. Show that the coaster must be moving at about 25m/s at the base of the slope in
order to reach the top. Give 4 significant figures.

-\cﬁ b. What is the minimum power output, in kW, of the electric motor requik‘éﬁ;to
maintain this speed against friction along the horizontal portion of the track?

The coaster reaches the top of the slope with no remaining speed, then rolls back
down under gravity alone.

v ¢ C. Show that the new speed as it returns to the bottom of the slope is about 22.6

m/s. (Give 4 significant figures).

\O¥ 4. If 1he ‘hrakes are then appiieq, witlr & constant force of 5000N (in addition to the
ext;tmg frictiqn) (I)‘hOW |ong does it take ﬂie éoaSter tQ si;op (u) what is the total
stopping distance? ‘. . . ] AL
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iL/F’ e. At night, the coaster is parked at the end of the track dith the brakes off. What is
the largest angle of slope this portion of the track can have, in degrees, if the coaster

is to remain stationary? (Hint: use a free-body diagram).



BA wah B

2. A janitor pushes a 20kg vacuum cleaner along a train car's carpet (1{=0.6) with a

horizontal force of 125N, accelerating from rest relative to the train. The length of
the carpet is 15m.

\cjg,fw , a. What is (i) the total work done on the vacuum cleaner, (ii) the work done against
friction, and (iii) the vacuum cleaner's final speed?

o b. Show that it takes about 11 s to reach the end of the train. Use 4 significant
Wi figures

An observer standing by the track sees the train pass by with the janitor pushing her
vacuum cleaner inside. The train travels at 20 m/s. (So, for example, in 11s the
vacuum cleaner appears to be pushed over a distance of 220m+15m=235m).

Now taking all quantities with respect to this_trackside observer:

VR /c What is the (i) total work done on the vacuum cleaner, (i) the work done against
7ﬂ friction, and (iii) the vacuum's final speed? (Hints: The initial speed is just the speed of
’ the train, jﬁm/s and the distance over which friction acts is now 235m, not 15m).

@OQV d. Do your answers in (c) make sense, given your answers in part (a)?
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