VELOCITY AND ACCELERATION AS A RATE OF CHANGE

1 A particle moves in a straight line so that its displacement x m from a fixed point O on the line at any time ¢
seconds (1 2 0) is given by x =1’ = 5t + 6. Find:
(@) its initial displacement (b) its initial velocity
{c) when it first passes through O and with what velocity
(d) when it passes through O the second time and with what velocity
(e) when and where its velocity is zero.

o f t=0 z0)= 0= S5x0+6 =6 m )
Y 9L=.7_t-5 o )= 240 -5 = =5 ma

O
CSQJM oobs =S| _bho2 awd -5H-6-3
5 2 2 2
S it find ugﬂ@ott I

M t=24 DC(Z)_?_XZ 5-4-5=-lma

9 it pres ool O oo 2ud flme ot t=3as.
A& t=23n DE/(‘3)=Z><2>—-5: 6—5:]“&;5-'

Q/“h velocity o zewo ke 28 -5=0
\l-Q. t:Z.S/A.

A[Tt:Z.S'o/ 9(,(2.5) _25%5x2.5+§
(2.5) = —0.25m

2 The displacement x m at time  seconds (f 2 0) of a particle moving in a straight line is given by
x=20' = £ + 4t + 1. Its acceleration is given by:
A a=2'-r+ar+1 B a=6r'-2r+4 C a=12-2 D a=12

- 126 =2 o c]

Section 13 - Page 1 of 6




VELGCITY AND ACCELERATION AS A RATE OF CHANGE

3 The displacement x m at time ¢ seconds (1 2 0) of a particle moving in a straight line is given by x = £ = 51+ 4.
(@) At what time is its velocity zero?  (b) What is the acceleration at this time?
(c) What is the distance travelled in the first 4 seconds? (d) At what time is the velocity 8ms™?

o) W) =2E -5 o I)=0 R E =54 4

ilj=0 o o t- S a, K25 =2wma™
/f& occelbrokion o Cawfa».f‘ doeo.&(-cln_'wicét

C}ﬁdw\'t:o tO JC:ZS

2
X(0)=0*—5x0O+4 =4 1(2.5) =2.5-5x2.5 +4
x(2-5)=—2.285

o R didtane ed’mm bo oo o 6.25 m.

Thou %u» £E_ 25 b E-b:

W) b 5xb+l =0 o didoae khean E=2Tond t=4
n 2-28wm.

Tkl diftone : 6.25+225 =8.5m

A) U{V):g \N‘Q‘U'\ 2.(:—'5:8 2. Z{:-—_:
/0 O‘J‘ t:6.54~
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4 A point moving in a straight line is distant x m from the origin O at time t, where x = 2t* = 151 + 361.
(@) Find the velocity and acceleration at any time 1.
(b) Find the initial velocity and acceleration. (c) At what times is the velocity zero?
(d) Atwhat time is the acceleration zero? Find the velocity and position at this time.
(e) During what interval of time is the velocity negative?

@) %ff = 6t 20t +36
£ =11t - 30

b ift)= 60" -30x0 +36 =36 ma”
X0)=12x0-30=-30ma™

C)D'L(H:o whon 67 -30t +26 =0
as P B5t46=0 4 t=2 o t=3

&) i,{'{'):o \N‘eOAL ‘Z‘:—-SO:O \L.& (:‘:-:7)_2—0_:;2.5/‘)

2 (1.5) = 2x8.5)° = 15x (2.5 +36x 1.5 =2Fm
% (2.5) = 6x (2.5)* - 30X 2.5 +36 = — .5 ma”
C} 50(%):0 oo BET-30E+26 =0 le. t=20ort=3

iﬂ) - & TULM(){(_ %«mdft'a\ , CoNave P, e fone (o
20

<o arden 2<ESLS
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5 The displacement x m at time ¢ seconds of a particle moving in a straight line is given by x =2 = 9¢ + 12t + 6, Find:

(@) when its acceleration is zero, and its velocity at this time
(b) when its velocity is zero, and its acceleration at this time.

) 5uft) = 67— 18¢ +12 L) = 12k -
S il)=0 v t-B_1.54.
X,(IS)—éx!S_lel 5+ 12 = —[.5ma”

‘b) i«(H:O \M‘QOJL 6t2—’gt+‘2:o =) tL—St‘f'Z:O

N t:] of t:Z i
X)=12x1 =18 =12-18 = =6 mo™

WQNLC‘A .x.,(Z):_ IZ)(Z—,g :Z#‘lg ::6 WA~

2

6 Two bodies move along a straight path, starting at the same time, so that their displacement x m from a fixed
point O atany time tis given by x =1 + 6 and o £ + 4 respectively. At what times are they:
(@) together (b) travelling with the same velocity?

o) XM =100 ea tHE=t"t4
=D t?._t -2 =0 720 t: —’ (I/W-)MLQL) or (:-_—.Z.

age_ hggh of E=24.
b) m_ 21,1 =2
So Ha Mﬁm&)ag oo, |=2F

i.-Q,, t=0.5n
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8 Two cars A and B travel along a straight road in the same direction. Their respective distances x km from a
fixed point O at any time ¢ hours are given by the following rules:
A xg50t- 208 B: x=80F +20t
(@) Calculate cach car’s speed at (RL point O.
(b) At what time are the cars travelling at the same speed?
{c) Both cars reach a point Q at the same time. Calculate the distance from O 1o Q.
(d) A third car, travelling at uniform speed, is 2km ahead of A and B when they pass the point O. If this car
arrives at Q at the same time as A and B, find a rule connecting x and ¢ for it.

g xalt)= S0t —20t* a0 Xalt) = 50 - 4O
o X"A(O) = SOEM l\r"
xal) = 8Ot* +20t a0 2l =160L 420

/o 96’9,[0): 20 Qﬂk/ﬁr

‘b) Xalt = Xg () whoa S0-40E = I60E +20

o, wlon 200t =30 40 ok € =% =05k
| | (or 9 wineles)
) Xl = Xpl) whRu 5020t =80t7+20t

e B 50-20t =80E+20 <= 00t = 30

R OJ. t: OoS hOt\T
M E-02 xa(03) = 50x0.3 ~20x0.3% = (3.2 N
=Yy

Kok 1 T didtae %’”‘“ 0 o Q-
&) ic(ﬂz @ \AROAL 9\ a &Ca—ét“a»f,

So L () mud be d 13 fm x (=Rt +K
oo &, K are two  cadorh

A{: JC_—_-_O/ QCC(O)=Z A0 K:Q_

M 205 X (03)=132 »o by03+2 =132
Ao k=12 =12 so  0,(t)= HJ_t_;_Z
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9 A particle moves in a straight line so that its displacement x(¢) from a fixed point in the line at time ¢ > 0 is

givenby x(t) =3 + 4 - 5VIF +4. Find the pdﬂldtb dlsplaccmcm when it comes to rest.

J«(WL L — 5x l (t2+4) x Lt (i wod")
i{f)=/ﬁ~5t _ Hbre -5t

=i T

> e\ _ 25¢7 2| 25\ =~ &
A /%r_)'!é %t/ Is)
p tr= 4x16 _ b4 po b= [68 8 = 22 med.
9 1 9 3

10 A particle is moving so that, for 0 < t < 1, its velocity is positive and its acceleration is negative. Which graph
could represent the displacement function of this pamdc

DM ,@‘

M /vdL allve o.liu«ﬂj' 0""f W Mau.ﬁw. (Lomh\-';
m pc(o poo /)o <0 40 L>
ncase. Cown (Nt up 4O (N up 70 (aae. dour
.. A >0 w20 a0 X_<O
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