Edexcel A level Maths Mechanics Kinematics o

Section 1;: Motion in two dimensions

Solutions to Exercise level 2

2

1. =2t +3t7 ]

dr 2, ,
V=—>=6t"] + 6
dt =
ov , ,
a=—=12¢ +6& |
dt =

whent =3, v=6x3"{+6x3 =541 +18

Magnitude of veloctty =54 +12% = 56.9 ms™.

whent =3, a=12x3(+6]=36(+6 |

Magwitude of acceleration =V36° +6° =326.5 ms2,

2. F=ma
4tL+6 ) =20
a=22wt+3

g:jgdt:J.(:zt’g+3j)df:f2g+3§j+g
whent =0, y=5]s0¢=5|

V=t +3+5 | =~t2’g +(z¢ ;5)\1'
whent =3, v =31 +(3x3+5)]

= 9l +14

v =Igdt =I(t2;+(3t+5)4)o{t =13 +(2¢° +5t)J~’+gl

whent =0, r=0so d=0

Wwhent =3, r =ix3° L +(2x3* +5x3) |
- 9i+Z |
3. =06t —4t7 ]
dr ,
V=—"=06L—8Y
at =
a—d—\z——g'
a ‘ J
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Edexcel A level Maths Kinematics 1 Exercise solns

F=ma=4x-g]=-32]
The magnitude of Fis 32.

) r=(t-1)i-¢t7]

ity whent=o0, v=21{
so the initial divection of wotion is tn the positive { dirvection.

Ay e § .
(i) a= d—; =—2 | which is not dependent on time, so the acceleration is

constant,

(iv)  The acceleration acts only inthe | direction, so the component of the

velocity in the { divection is constant. Since the initial veloelty s 21,
the component of the velocity tn the § divection can never be zero, and so
the motion can never be inthe | direction,

v) x=2t-1 =t=i(x+1)
Yy=—t"=-2(x+1)’
The equation of the path is 44 +(x+1)* =0

(1)  Resultant force =F+T =121 —2 [ +10L +12 |
=220 +10]
f) F=ma
221 +10 ) =204

a=11L+0.5 ]

({ity w=o0, a=11i+0.5]
Uustng constant acceLe;atLow equation:
Displacements = ut +3at”
=0+35(11L+0.5 t° =0.55¢ +0.25¢" |
initial position is 3§,

’

so position vector is ¥ =3 | +0.55¢°L +0,25¢7 |

=0.55t°L +(3+0.25t%) ]
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Edexcel A level Maths Kinematics 1 Exercise solns

6 V= % _ (2t —4)L+ (3t +27) |
dx =

Stnce the particle comes to lnstantaneous rest, there is a value for t for which

ReE—4=0 and 3t° +2A =0
W—4=0=¢t=2

when t =2, 3t +2 =0 =12+4Ff =0 = =—

dy , ,

p=—==2+3]
Ax =

when t =3, a=6l+3]

J()

£+
when t =0, S—lgL—ZZJ{-J =0 =18[ —24]

'—.

t%

Il
W=
wlm

L3 +2 tJ+18L—24J
=(§t +1)L +(2¢* —24) ]
when t =3, s =(9+18)i +(Z —24)]

=27 —10.5 |
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