Mechanics 2 Differential Equations

6(a) | The boat is not affected by the movement . )
of the water. Bl First assumption
The resistance force will directly oppose
the motion of the boa_t and be the only force Bl b second assumption
that needs to be considered.
(b) | The boat is a particle. / There is no wind. / _ )
No air resistance. Bl 1 Appropriate assumption
¢)(i y MI ?
©0) 80é ==20v Use of Newton’s second law, d—‘ and 20v.
dt dt
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dt 4 Al 2 Correct result
(i) J'ldv =—Ildt M1 Sep. of variables and forming integrals
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nye-Xtic dMm1 Integrating to get an In v term
ny=-*c Al Correct integrals with or without ¢
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Total 10
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7(a) 2(Jd— =—10v M1 applying Newton’s second law with o
f t
dv v Al correct differential equation
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t=0,vy=25=¢=10 Al correct integrals with or without ¢
20 ; dMl1 finding the constant of integration
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(b) | 1=20 Bl 1 correct time
Total 8




7(a) | Max speed =zero acceleration used Ml Implied
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Alternative
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7(a) | Using F = ma:
—Amv=ma= m? M1 Condone no ‘-’
t
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Al a——}” i 2 Note: no use of m = no marks in (a)
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