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Question 4

A particle moves along the x-axis with position at time ¢ given by x(¢) = ¢'sint for 0 <t <27,
(a) Find the time ¢ at which the particle is farthest to the left. Justify your answer.
(b) Find the value of the constant 4 for which x(¢) satisfies the equation Ax"(¢) + x'(¢) + x(¢) =0

for 0 <t <27,
(@) x'(t)=-e"sint+ e cost =e"(cost—sint) 2:x(2)
X'(t) = 0 when cost = sin ¢. Therefore, x'(¢) = 0 on 5. 1:sets x'(+)=0
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4 4 1 : justification
The candidates for the absolute minimum are at
—0 Z 5%
=0, a4 , and 27
t | x(t)
0 | €®sin(0) =0
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% e 4 sin(%) >0
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2475 e 4 sin(sT”) <0
27 | e sin(27) =0
The particle is farthest to the left when ¢ = 241
(b) x"(¢) =—e"(cost—sint)+ e (—sint —cos¢) 2: x"(¢)
= —2¢~ cos 13 1 : substitutes x"(t), x'(¢), and x(¢)
' into Ax"(¢) + x'(¢) + x(¢)
Ax"(2) + X'(t) + x(¢) 1 : answer
= A(—Ze” cost) +e ' (cost—sint)+e " sint
=(—24 +1}e™ cos¢
=0
Therefore, A = %
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