Rectilinear Motion

If s(t) = position, then

lv(t)| = speed

s'(t) = v(t) = velocity

s''(t) = a(t) = acceleration

[ v(t)dt = displacement

[lv(t)|dt = dist. travelled

b

s(b) = s(a) + f v(t)dt

(ave. veloc. from) s(b) — s(a)

t=atot=>b

b—a

a




1) A particle moves along the y-axis such that its velocity, for 0 <t < 8 s
given by v(t) =t —31In(t + 2) + 2t sin (I—z) It is known that its initial
position is y(0) = —3.

a) Find all values of t on the interval 4 < t < 7 for which the speed is 5.

]v(%:)l =9
2562, 63520
b) Write an expression involving an mtegral for y(t) and use it to find the
position at t = 3. /A g (o) .,.5 v(x)oL;c

MORMOR ; (£t = - €263



1) A particle moves along the y-axis such that its velocity, for 0 <t < 8 s
2

given by v(t) =t —31In(t + 2) + 2t sin (I—Z) It is known that its initial

position is y(0) = —3.

c) Findall values of t on the interval 0 < t < 8 at which the particle
changes directions. Justify your answer.

V(t)$0 v{‘f) 4n S j(jhj
+ 2,34, .2/ aT L.+ times

d) Is the speed increasing or decreasing at t = 5. Justify your answer.
(§)°7 g77 o'((' L((lec VvV m..O/ JI{_'F
a(s) 27177 signs ot 125



1) A particle moves along the y-axis such that its velocity, for 0 <t < 8 s
2

given by v(t) =t —31In(t + 2) + 2t sin (I—z) It is known that its initial

position is y(0) = —3.

e) Find the total distance traveled by the particle on the interval 0 <t < 8.

9
[ |l dt = H0.287



2) An amusement park ride moves vertically and has velocity given in the
graph below.

a) At what times t does the ride change directions? Give a reason for your

answer. ,(ij"/;/ AL v changes signs

Y

Graph of v




2) An amusement park ride moves vertically and has velocity given in the
graph below.

b) If the ride starts on the ground, what is the maximum height of the ride?
p=0: vlh) s £ after

y(c): 7(0)+jv ()= 20)(20) + (9 1(1)(20)= 00

: b
f g0 local mimo —‘—()(E{‘;-r Lt - 60
- . Al Y\ 0 4 . o)
fe 100 y(0)= y(0+) Ot = 1007
1 X J *

Graph of v



2) An amusement park ride moves vertically and has velocity given in the

graph below.

c) Find the total distance traveled on the interval 0 < t < 14.

(B A= 100 +60T 10+ L(n)(40) =280
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Graph of v




3) A particle moves along the x-axis such that its velocity, for 0 <t < 101s
given by v(t) = t? — 9t + 14. It is known that its initial position is x(0) = 15.
a) On what intervals is the particle moving to the left?

\,()40?
vm.ﬂ-‘ltﬂ'f O v ¥ - r —>

(1 '2)(#7) =0 —t—t—
b) Findthe posmon of the particle at tlme t = 8.

x(8) = x(")*jv(t)a(/ﬁ' s +j/,»_ 1#+14) it
= 1S »(f‘,( - 24 4"!;()/ . (5 + (8- 28 “114(8) - 0
, LR |




4) Valerie swims in a straight line. For 0 <t < 50, her velocity Is a
differentiable function with values given in the table below.

. 4)-vf20) J3- (-7 . 2 -1
a) Estlmatethevalueofv’(30)./""l(,:)0_,;/0 &’ ’("“' 20 1y

>0

Sec.

‘/ m/S@C
b) Using correct units, explain the meaning of v'(30). = “gec
At £=30 sec., veloc, is ol«;jivj A"/'
o rafe o 180 m/sec/sec.
t (sec.) 0 8 20 40 50

v(t) (m/sec.) 0 1.2 0.7 1.3 1




4) Valerie swims in a straight line. For 0 <t < 50, her velocity Is a
differentiable function with values given in the table below.

c) Isthereapointon8 <t < 40 such thz;lt 1; )(t) = —’7 Justify your answer.
on _~(4o)-v(¢ —
{2’21‘-’1(5 " v ) =43 ”!‘“3 heghe 5o
Yes. by MVT

d) Is thereapointon 0 <t < 8 such that v(t) = 29 Justlfy your answer.
1 2
V(,{ % conl. v(0>4

", \/(t =5 oh M_'LC"VQI
Jecawse v 15 d! \I{S)7é ) L)( I\/T
t (sec.) 0 8 20 40 50

v(t) (m/sec.) 0 1.2 0.7 1.3 1




4) Valerie swims in a straight line. For 0 <t < 50, her velocity Is a
differentiable function with values given in the table below.

e) Using correct units, explain the meaning of fOsolv(t)l dt.

Total dist. traeled, in m froa £20 sec. To F=50 5ec.

f) Approximate fosolv(t)l dt using a right Riemann sum with the intervals
indicated in the table. ™ v(8) -8 + }v(za)J- 12+ v(10) 20 + v(59)-10

= (1-2)(8) + (0.7)(17,) F(13)(20) + 1(10)

—— ~— f I
] ) LI | |

t (sec.) 0 8 20 40 50
v(t) (m/sec.) 0 1.2 0.7 1.3 1




@vapaidw far you are
ﬁ@ﬁlﬂyﬁumthemlatr@ruﬁg 8t
Readngivandime \oerses value
dihe fostansaneoadotate of change of that
OCrid®Vel®iiinus A times the value of the integral

ffdhich, ® BrectibBRALE BPead interval.
two parts of information,

Its instantaneous rate of change is called acceleration.

The total distance traveled

IS by no means an atrocity,

the integral of absolute value of the velocity!
Another point of interest know

the integral of force is work.

Accelerations rate of change is

surge or lurch or jolt, or jerk!



Unit 6 Progress Check: MCQ Part B
Do #2,5-6,10-12

Unit 8 Progress Check: MCQ Part A
« Do#2,7-10
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