Mathematics Higher Level for the IB Diploma

Self-assessment answers: 20 Further applications of
calculus
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When t=5 and r = 26, % = 113971 em’ s

3. (a) V=nr’h, A=2nr’ + 2arh
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4, (a) a= % —3e Ycost—6e Fsint=13e _2t(cos t—2sint)

When at maximum velocity,a=0 = tant= 0.5 (on the first occasion, since the
exponential means that it will never again reach that level).

— t=0464s
(b) a(3)=—0.00946 ms *

(c) vis positive for 0 <t <, so distance travelled equals displacement at t = 3.

distance = [ 'vdt = 0.601 m (GDC)

t
(d) Displacement x(t) = I03e'2” sinudu
3 BT
= {—Eezu sin u} + J‘OEe’Z“ cosudu (integration by parts)
0
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=——¢ “sint+||——ecosu| —| —e “"sinudu integration by parts
2 u 2 ) IO 2 (integ y parts)
=—§e2tsint+(§—§eZtcost—lx(t)j
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= X(t)=—(z——e cost—Eeztsmtjzg(l—e eost—2e 2tsmt) [12 marks]
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