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1. The position of an object moving along a straight line is given by x =3 - 2t® + 3t°
where x is in meters and t in seconds. SHOW ALL WORK and/or EXPLAIN IN DETAIL!

a) Derive the expressions for the velocity and acceleration of the object as a function of time.

2 2 (v=-4t+9t a=-4+18t)
oy = e+ Get ) I a = g7t
dt {4y dt& Jdt {e)
b) Find the position of the objectatt =0, t=2s, t = 4s. (3m, 19m, 163m)
- ™
oy

X = 3- 2(2) 4 3{\42‘) = 19m
)(m 3 -2 4304y = 1 6%m

c) Find the dlsplacement or the object between t = 2s and t = 4s; between t = 0s and t = 4s.

A)( - jq%,, (144m, 160m)
(2-4)
A, = 160

| d) Find the average velocity between t = 2s and t = 4s; between t = Os and t = 4s;

betweent=1s and t = 3s. (72m/s, 40m/s, 31m/s)
7= Ao o e Ei.q .
V= + “Zs / x(l'?) éz"" . 3 \

e L2
V= Ale-o _ ———-—*ito'“ = LIOE :

t s
e) What is the instantaneous velocity at t = 2s? at t = 557 (28m/s, 205m/s)
Vo7 25n/s
Vo 205
f) At what time(s) is/are the instantaneous velocities zero? (Os, 0.44s)

g=te1e oy,
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g) When does the instantaneous vetocnty have a maximum or a minimum value? (0.22s)
-4 - 0.212
= {2’ = A t )3 3
g = -Y+/¥t
h) Find the change in velocity between t = 2s and t = 5s. (See part e) (177m/s)

= Og'm ""ZZW‘\ = (77w
‘A\(/ﬁ-g) 2 05w/s /s /e

i) Find the average acceleration between t = 2s and t = 5s; between t=1sand t = 3s.

g AV&-s_) = lj_z_"."_/_f——, 57,/5.

(59m/s?, 32m/s?)

& — .
€ 5
Ti __AV(J""}‘) s (IL/‘“/S 32 /
- A
+ S Z . .
i) When is the instantaneous acceleration of the object zero? (0.22s)

g = Y+18E

t = % = Ot z 7 S
k) Find the instantaneous acceleration of the object at t = 2s; t = 5s. (32m/s?, 86mis®)

a(t): 3Zm/‘s ks
Z(é’) - féw/g""'
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2. The position of a body moving along a straight line is given by X = 16t - 6%
where x is in meters and t in seconds.

a) Find the position of the body at t = 1s. (10m)

X(n): | D m

b) At what times does the body pass the origin? (0s, 2.67s)
% ~
g:/u—éc t:!..‘?_-,-z.é?’s/ t=¢
le

c) Calculate the average velocity of the body between t = 0 a?} 2 seconds. (4m/s)

_Ax T2 -6(2F] = [Te(e)-6()?

V:‘é’:[-———-—--——rj[ - = Mﬁ %«/f

r 2k 2
d) Find the velocity of the object at any time t. (v=16-121)
#ii.l(-»: V = / é -2+

Jt (¢)
e) What is velocity att = 0?7 at t = 287 _ (16m/s, -8m/s)

Vo, = 167/5

== I
V. /s
f) At what times and positions will the body be at rest? )z (1.33s, 10.6m)
el Z - * 3 3
2= 16-12¢ X, o5 16037 - 6C
_ - 1.33)
t:/,/lﬁ:/.gzs X(f.;’?): /&'ém

g) Find the acceleration of the body at any time t. (-12m/s?)
Jdt
h) When is the acceleration of the body zero? (never)

A= W/Qm/g"’ @msv‘mﬁ
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i) Using the data calculated from a-h, plot avst, vvst, and xvst.

al (m/s?)
3 {
/ AN = -
D~ N tia) i b o HE
/ \ (
— {
/ s \ ( P
/
/ v, (m/s) | j

i) Durih&iﬁiét ime interval(s) is the body “$peeding-up” (i.e. accelerating)? (t>1.33s)

k) During what tim

interval(s) is the body “slowing down” (i.e. decelerating)? (0 <t<1.33s)
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3. A motorist travels at a constant speed of 39.0 m/s through a school zone; exceeding the posted speed
limit. A policeman, waits 7.0 s before giving chase at an acceleration of 3.5 m/s”. Find the time required

to catch the car, from the instant the car passes the policeman.

- Jalde s S AL, L |
S 4= 340
; Ev y
2: 1 t‘-
: ><2.: é + V.-, +?/a\1
&z’ ?.gsn/q"" }/‘ /{ ‘_} :
%, = 2(25)(E T h_
X =Xy | 329+ =/. 75({2- M +L@
: y)
39¢ = )75 (t-7) 29,< (75¢ R 245t 1 §5.75
A ball 2 tossed éowr\waf%HG‘“&maduC’P w_}"fin’h.
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-Fr@m 4lhe 3faun.el.' 'belgu) w:%h N

speed  of 2.5m/s. TE the oifF is  20m =l w\/;e.Pre.
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L
- O X = X +Vo‘l:-—‘jt
f ".—-Iom =4 | 2—
J/ Vo" /5




Ej A Pnr-h‘c.le has an acceleration ot Ry Gt +‘2'.
V, = Do/ i

How Far  will the Par‘-h‘cf:e %mvel Py
of  travrel i }(o = 3m ?

fﬂ’Jt -’-Vceﬁfét t2)de = S ARTAT
/VJt:X ‘f{j’&zfzdc/t = 4% t°+3

X (5)°+ (5)7+ 3 @
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