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MOTION IN A STRAIGHTLINE

Displatiment-tima ( d-¢ ) Graphe: \ .
Displacement (d) is the changs in position of n object.

it is & vector quantity and has unks in the form m [E], km [W], e, a
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4 = distance
ia digplacement

The siope .of the Bne In.a dispincement-time pgraph i
ropresesis veloeity,
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Instentamecus Velnclty:
The Instantenecus velochy s the pofnt P ts found by determining
the slops of the tatgent drewn £t point P,
e ant Avsragn Velochy:
d > found by
: The aversge veloclly during the segment AB &
; n determining the idos of she secens lins through A and B,
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Simple §4 Graphs
Note: The slope of the Hine tn a d-t graph represents v,
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Slope Iy zerv; © -
Velocity is zer0.
Object is ot rest,
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g Stope is intreasing.

. Velocity i tnorending.
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Nots:
1. Tie unit of the stope of a lind on the dispincement-tims graph is that of the velocity.
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3. The -of fire posifion-tims graphi B the same a3 the shape of the Sfsplacement-time
The okt g ol o o down o
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Sicpe Is dacreasing,
Velocky s decrensing,
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Emmpla 7 Displacement.time Graphs
a2.0 Esample 1:
tangent Plotted below Eggsﬂaur?qga&ong travelling along a straight north-
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{a)  What was the finsl displacement of the pbjecs ?
lacementAlm; ) Duing which sepmeni we the.obfect stapped 2.
e P e Elentg : () Whnt wes the:displaontsens of (e oblest 48 =104 7
(a) During segmeni(s) : (@)  What direction-did the abjei titvil diring the stpmens ¥ 3
() the velocity constant and'south ? : ()  What was i veloclly of #itEect duting Mo.tepmeit CD 7 -
(i) the velocity 2er0 ? () What was the sivetige wiliifty b 46 object. dver. the semtent DF 7
velocity igereasing : @) What was the instisRineturviloeliy at ¢ m 4557
nEH.vs._snu = SR et ook 1 : ()  Duringwiich dejuiion ifid; tie odfbct huve e greatett-uniform veloelty fn the direction south ?
®) Bllcwing: ' () What ves bod veliciiy 60 the cbfots duitag dhé sograent G
@) the veloclty during dis bogment CD | @ b SN S A TR s;ﬂmiﬂgw
- [~ i . 5 3 h Bheckat 'y dviig A o .i g
aﬁ”lliﬂﬂl“rl i 0 Iawhkh tﬁl_&n& _g[_ b ts el ?
gﬁmiggﬂﬁuu&a {m) What was the acosienition 6f the obfekt turing segmiess CD 7
() What is the object’s final disgilacetnent from its starting point ?
. ( Antwers on Page 11 )
( Answers on Page 1)
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Velodty (7) is the rats of changs of displacement.

s wu-giai_iis??&ﬁ m/s {NE}, km/h [S30°W], ete. s

Slope of the Velocity-time Grapht Accelénaiioh I zec0,
The slope af the fine in 8 veloclty-time graph Velocity is constant.
represents scceleration.

Slope fa covstant and positve,
e
_.. Acceleration is the yate of changs of - Accoloration Is constamt and positive,
e velochy. R avector uutiiywis 8 =
3 wits In the form  mA?[(SW A
t tan/h/s [N], e, ———

Ares andas the Velocity-time Gragh: 2. Hthelmaona velocity-time graph s shove the time xxis (posttive velociry) . welockty
M ; s In the direction indicated on the graph. ?%gzﬁak“%iﬁ
EE%?!—IE?%E 3. Helioe . ol

b velocky-time the time axis (pegative velocity), then the velocky
' represes the diplacement (AD. it oppost direcion st
Areas below tie tims axis are nogative,
e gagigspeiggr 4. Theusit of the area under the velochty-time graph Is that of the dispiacement.

determined by using the formula -
CRL o
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The slops of the &-¢ graph at verious times gives the velocities at thoss instants, Plotting these values
versus time yields the V.t graph,

" Otwaining -t graphs from 9-t grephs

The accelerstion 2t any Instant is found by calculating the siope of the V-t graph. Piotting the values
of these slopes versus time yields the -t graph,

The total displsecment 2t any time is equal to the algebralc sum of the areas uoder the V-t graph.

Aress above the tinte axis are positive.and areas below the tims axis are negative. Ploting the sum of
these sreas versus tims yields the 3-¢ graph.

Note:  If the Inithal position Is not zero, then the ares under the graph represents the change n
digplacement,

The velocity a sny instant iz found by caleninting the digsheaic sum of the sress under the -t graph.

the
ﬁ.ﬂl&a&-&.ﬂnuwnc hive and areas below ths tims axls are pegative, Plotting the sum of

Notg: 1€ the initial velocity is 0ot zor0, then the area under the graph represents the change s
velochy.

Thess transitions may be summarized es follows:

slope slope
d-t graph ) V=t graph -t graph
area area
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s " .w?? m/s [5] x 4,0 8) = 80, n (K}

s = 80, m {E] + (40. n/s [R] X 6.0 8) -~ 320 m [R)
2 ~ 320 M [B] ¢+ m:o. %/ (5] X 2.0 a) = 360 m %]

sl pl nl &

¢ - 360m (8] - 3 (30. n/a [2] X 1.0 8) = 350 = (E)

(]

l:,?l

s ™ 380 m [8] -{20. mn/a (R] x 4.0 8) ~ 270 m {R)

£h
o

. =270m (8] - .mao. m/s [E] X 8.0 8) ~ 190 = [E]

1f part of the V-t graph & a horizontal straight line, then the corresponding past of the 4t

graph iz a sloping straight line,

2. I part of the V-t graph Is a sloping straight tine, then the correzponding part of the d-t graph
is a curved line. The shape of the curve e be found by calcolating the ares nader the V-t

greph for soms time (n the middle of that time interval,

Calculmions of slopes for 14 graph

Qgwses " InIT.mlnoo.o.n ﬂ El - 10. wst %)

B40etates * 0

Tuawns,e - 2510 E] . -20. ws? (7]
Bramme = J= (B . 2.5m8? (7)
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the corner of Bathurst and Bloot.
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] ime In secondn n
=100,

«200.

«500,

2) What was the final dlsplacement of the cir 7

b) E&&iiﬁ-ﬂ.ia

¢) ﬂwﬂwi&iiigﬁoaiﬂgngq
d) a..s._wﬂuﬂalssnlﬁ-&snggimaa

&) iwaga?“%ga-iaza

win Wity g oo Gting the bugemm BC 7
w i‘““iragal"iﬂa

] What was the iastaitsneous velocity at 35 8 ?

) What was the velockty of the car during the sepment FG 7

» Enilﬁ.iil"%tﬁ incrensing velocity 7
K) Eiiiiaéaaﬁi velochy 7
)} g%iaﬂ?‘%a;iga
m) Eﬁ%ii?ﬂ%gaﬁgga
n) gslens..%;'iuna

(Answers ca Page 31)
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