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Chapter 2

5) Velocity is the relationship between an object's displacement and time. Note that
the word dis-place-ment simply means shift in location. What we physicists mean when
we use displacement is how much an' object sl1ifted in location and in what direction.

The displaccment of our car is@ f —zf: = @0— 1?)?: = 15%. Where I'm assuming the book
is being straight with me and gave me 30m and 15m along the x axis (for example) as op-
posed to 30m north and 15m cast or some such (you can see how that would mess things up?

The time interval that our car sp¢nt travel.ir).g that distance i8 3 seconds.

Now given this information I can construct a ratio that instantly tells me how far the
car has been displaced given a time interva.& 2 how Jong the car has traveled given a dis-

lacement. .
P X diho

velocity = ¥ = 13 = 523 15

N -. -

| Hime: |
a)@% x 1.5s% = 7.5mi. Are we done? Refhéinbef that the tar started at 15m at t=0.

So the final answer is 7.5m + 15m& = 22.5m7 R 23mE

b) (52 x 5.0s + 15m)& = 40md

8) We can solve this problem in many ways but since both parts a and b require knowing
the time elapsed while traveling why don’t WT calculate this immediately.
a) Alan: ¢ = 400mi X =i = 8hrs Beth: t'= 400mi x 1 = 62hrs Even though Alan
% eozr 3
has a one hour handicap it looks like Beth wins (barely)

b) (8hrs — 1hr) — 63hrs = ihrs.
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12) If you would recall question 5 the velocity is just a ratio (and a direction) where
displacement is in the numerator and the time interval is in the denominator. Now as it
happens the slope of & graph is the rise over run or change in the y axis over the change
in the x axis. In this question the y axis is x (confusing I know) and the x axis is t. This
just so happens to be the displacement over the time interval! To calculate the slope of
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the first segment I subtract a point at t=20 from a point at t=0 (the endpoints of the line

segment). 20 10o) 10 . (0
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slope = 1 = %’;:%g’"m = 223 Note that t=10s is in that time interval so this calcu-
lated velocity answers the questi n.

slope = ¥ = Wm=100m 4 — | 0™, t=35s is in this time interval and velocity is constant

so we have the velocity for the second part of the question.

14) There is a neat way t0| think about these problems. Find a point in a time interval in
which the velocity is higher about half the time and lower the other half (try the midpoint
: P). If the vclocity is constantly changing then the distance you gain spending time above
this point is exactly balanced out by the distance you lose spending time below this point.
That means you can pretend that the velocity was at this middling value over the whole
interval (as long as you don’t chzmge the interval and expcct it to stay the same value).
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~< i\ t—2 the avcrag,ehhuty (that midway pomt) s 8"‘:1: at=t#. So let’s pretend for the

purposes of calculating dlstﬁ.nw travered at t=2 that v is constant at 8%*. 8% x 25 = 16m.

4 v o4 pm ("‘* (Om 2 = me
& By the way you can also use the formula vayerage = J——'%li e-‘—‘gz = 82%. Mul-
$ tm tiplying this by 2s is equivalent to finding the area under the curv 't worry that
E “ we'te straying from the text or the class.
A A
* At 3s the average velocity is 62, The total distance is 62 x 3si = 18ma. (| Twmt1OWK = 17 mk
* - Vrtv; o —44122 ma . . m ~ -
o At 4s vaverage = “3—& =5 —5 & = 472%. Distance is 473 X 4s2 = 16mz

q
(16 mrio £ LEmx
17) At 2s the average velocity is 2.022. The total distance traveled in fhis time is
2.02 x 2.0s2 = 4.0m&. Strangely we are not done. At time t=0.0 £; = 2.0m&.
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