RECTILINEAR noTiow

CONSIDER AN OBIECT NOVING ALoNG A STRBIGHT LINE ( CAR NovinG ALONG

A STRAIGHT HIGHwAY , Rock FALLING VERTICALLY, PASS ATTACHED 76 A

VIBRATING SPRING, ETC. )

CALL THE STRAICHT LINE THE ' S-AXIS  AnD LET THE OBJECT'S

S- COORDINATE AT TME X B8E DENOTED

St )

o s&)

THE GRAPH OF THE FUNCTION SiE) IN THE £S5 -PLANE 1S THE PoSITION

VERSUS TINE CURVE OF THE OBJECT,
s

E.G.,

o/;aag £




INTERPRETATION :

20 710 A:a OBJECT 1S TO THE LEFT OF THE ORIGCIN
AND NOVING TowARD THE ORIGIN .

£za T0 A:¢C T0 RIGHT OF THE ORIGIV, NOVING AwAY
FRon 1T,

Az¢c o L= e TURNS AROUND AND HEADS BACK TowARDd
TMHE ORIGIN .

L=e CONES T0 A SToP BEFORE ARRIVING AT

THE ORI16IN AND STAYS THERE.

T

o

I
3

l
4:0 A:a c

£%e

INSTANTANEOUS VELOCITY @ wt) = S'(t) = SLOPE oF TANGENT TO St )

wit) >0 : Noving To T™E RIGHT
CPoSITION CURVE INCREASING )

k) <o . NOVING TO THE LEFT
( PoSITION CURVE DECREASING )



INSTANTANEOLS SPEED | et )

THE GRAPYH OF THE FUNCTION artk) IN THE Aar- PLANE 1s THE vELOCITY
VERSUS TINE CURVE OF THE OBJFCT.

]
EO G' ,
%
4
|
INTERPRETATION :
£20 70 4=b VELOCITY STARTS ouT POSITIVE AND BECONES
LARGER AND LARGER LNTIL IT REACKES A
mAxinun VALVE AT A= b,
A2bmw £:¢ VELocITY DECREASES FROM ITS NAXINUN POSITIVE

VALVE AT A= b T0 2800 A7 £: ¢



t:c o t:d VELOCITY STARTS ouT AT ZERO AND
BECONES INCREASINGLY NEGATIVE
UNTIL IT REACHES ITS 1eST NEGCAWE
vALUE AT A= d

£2d w Lre VELoCITY BECONES LESS AND LESS
NEGATNVE uvnL IT REACHES THE

VOLVUE 2ER0 AT X£= €

A e VELoCITY IS BERO

THUS, STARTING FRoN ITS POSINON To THE LEFT OF THE omeinv AT £ = O
IT HEADS TOWARD THE ORIGIN AT INCREASING SPEED, BooNs PAST THE

omemw AT A2 o, comnmwugs T Pick vP SeeeD unnL £ b
WHEN 1T STARTS TO Slow DOWN, Coninvg To AN INSTANTANEOVS STOP AT
A=C So ™HAT 1T cAN TURN AROLND AND HEAD BACK TOWARD THE
ORIGIN, INCREASING ITS SPEED vvTIL L= d twHEN IT STRRTS TP
Slow DOWN, Comme To A conpLere STop AT 4= & BEFORE

PARRIVING AT THME ORiCIV.

INSTANTANEOLS ACCELERATION @ o lk) = ~r'ed)d = 5 ut)

aw) »o : VELOCITY INCREASIVG ( GRNPH oF SLE) 15
CONVCAVE UP )

ad) <o :  VBLOCITY DECREBSING ( Cianpi oF Sik) IS
COWCAVE DOWN )



NOTE THAT

awt) AND nred ) HAVE THE SANE SIGN =y SPEEDING UP

awt) AND ~-tdt) MAVE CPPOSITE SIGNS =9 Slowiné DownN

s

R Al ey EELEE ]
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O.%0 a<o a<p avyo

EXPANPLES :

1. ANALYRE THE NOTION OF AN OBJECT WHoSE POSITION FONETION IS

Sy: H-tiic0d 3

For £ % 0.
wid) s SU) = CA - 92t +60 = GCL-T4 416 =6(4-2)(4-5)

=0 whewy £:3,5

12€-42 = g(at-7)

11]

aut) = 8"d)

0 wHEN 4= P



S x

R R bRt T pe—— s

r A
2 Z 5
N >0 <0 <o %0
<o a<co a o a>»o
2] N0
LEPT LEFT RIGHT
menr
SLOWING SPEEDING SLowng SPEEDIN
Down up DowN LP
¥
} Sth) =z -3 gt 4wt + S (we wieL PROVE TS SHORTLY )
WHERE S, 15 ™HE heicHT AT £ = 0,
(o] Ny, IS THE VELOCITY AT £ = © Apnp
SURFACE OF TWE EARTN
G '$ A coosANT (32 FT/sec® oR
9.8 M/sect )
?
ww) s S)z gL + 5
aw) = arit) = -9 (CONSTANT ACELERATION )

Ca) A RoCk, DROPPED FRon AN LN KNOWN HEICHT, STRIKES THE
GROUND WITH B SPEED OF Q4 N/)SEC. FIND THIS UNKNOWN

INITIAL HEICHT,



SOLYTION To (&) : " DROPPED NEANS N, = O SO
| 3
s¢) = - :{'gt +S,
k) = -gt

WE 'RE SVPPOSED To FIND S, |

" STRIKES THE GRouND  NEANS S = O . THIS HAPPENS COMEN

4 1 =
-aat-}S"-D

So AT THIS TE, W = -24¥n/sec.

- = - 25
2 = g 5
<4 = \/835‘
L
2 R S$7¢

(b) A BALL IS THROWN UPWARD FRoN A HEIGHT S, wiTh AN
INITIAL VELOCITY OF AT, . SHow THAT THE NAXINUN HEIGHT
OF THE BALL IS

- + ”"
Snax * S g
SoLumnoNn To Lb) : THE NAXINUN VALVE oF 8tk) occuRs AT A

POINT -WHERE THE VELOCITY 1S 2EROC
s'it) = .31.4:\!" 0 =

/t:ﬁ

9



AT THIS TINE , THE HEIGHT 15

~ A\ w
S(%y - -2g(=2) s+am(Z2)+s
T S, - -——a’;l#iL

® ag g
L T
= g - o 245,
- ° 2g 2y
ot
= SO —5-5'

A QUESTION FOR YoU : NoLAN RYAN CouLD ThRow

A BASEBALL 102 M/WR. IF HE THREW THE BALL
STRAIGHNT UP, RELEASING IT FRON A HEIGHT OF ?FT,
CoulLD HE MIT THE CEILING OF THE ASTRODONE

c208 FT mcn) 7

VELOCITY 1S THE DERIVATIVE oF PoSiNon | I1,E .,

Sw) 15 AN ANTIDERMVANIVE ForR w ek )

ACCELERATION IS THE DERVWATIVE oF VELOCITY , 1.E.,

k) 1S AN ANTIDERIVATIVE FOR alt ),

EXANPLE (uniFornLy ACCELERATED NoTON ) : SUPPOSE

a) : a (A ConSTANT )




artt) 1S AN ANVTIDERWATIVE FOR THE CONSTANT FUNCToN A

S A.J.t =at +C
o) =ad tc For SonE consTent

) = a0 +C = C=zwio) So

'N-u;) s al + Ato)
NOTE : CUSTONARY T WRITE nNSls) = AI;
) = ak ¢ ",

BUTNOUO, ,
s‘wt)= at A

S@> 15 AN ANTIDERIVATIVE FOR al + o,
2
S tat+wddt 2 Fat s L+ C
Sd) = tu.’w o 4+ C FOR son& cowsTANT C

z - -
Ste)y 3 *a-0 4.0 3C = C=S) =5 Seo

3
s¢) = 2at +w, L 15,

Q.2 ConsSTIANT RCCELERATION
N, = IVITIAL VELOCITY

S, = !MVITIAL POSITION



st

E.G., FOR FREE FHLL

EARTH'S SURFACE

Az "5
GIVES THE FORNULAS wE USED EARLIER :
2
Sit) = -Fgd W, L+,

ardk) 2 'Q‘t*“’;

ANOTHER EXRNPLE @ A BUS IS STOPPED To PICk UP PASSENGERS. A wWonam is
WHEN SHE 1S 13 n BEMND THE FRONT

RUNNINVG AT Sn/seEc ™ CBTcH IT.
DOOR THE BUS PULLS AWAY wiTH A CONSTANT ACCSLERATION of | nlses .

wiLl SHE CATCH THE Bus ¢

Sy S":t )
POSI1Ti000 oF Wonam PosiDon) oF FRoNT DEoR oF BUS

SHE wiLL CATCH THE BUS IF | For Son€ £ R

Sw&) = Ss‘t)
ASSVNE . Swlo) 2 0 Salo) = )3 nrcw) : 0
= 1
vt =S Qgut)
- Jedtanto)= A

S . ) = St +s,to)= st U 1
w L isgt00 = T4 413

Sait)

i



",

Sot) = Spub)
YA = j’£24‘3

ti-wwitaL = O

' 2
BT THIS HAS No REAL SoLuTIoNS SIvcE b ~Yac = (10) -quae) = - 4,
SHE won'T CATCY THE BUS

ANOTHER EXANPLE : Sit) = Posinion
i ) = S'ed) = veLeciTy

£,
S wk)dt = Std,)-SU,) = DISPLACENENT (oR CHANGE
t.

v PeSINION ) BETWEEN

Tings 4, a0 £,

= NET SIGNED PRER oF THE VELOCITY CURVE
ovsR L&, 4, )

-
QUESTION ! AT Tne £, 1S THE
4 0BJECT FARTHER To THE RIGHT
OR FARTYER To THE LEFT TN
1 was 87 T X, 4
3
Xt eyl dt = TOTAL DISTANCE TRAVELED (IN EITHER

DIRECTION ) BETWEEN TE £, Ao
Tine £,



