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Question 1 (20 p.) A thermometer which has been showing 10°C inside of a house is
placed outside, where the temperature varies as the function sin (¢), where ¢ indicates time.
Find the temperature shown by the thermometer at any time ¢. (Comment: Certainly,
there are different kind of thermometers which can be characterized in terms of positive
constants k > 0). Finally, (bonus 10 p.) show that if ¥ = 1 then the temperature ﬁ’"a’j%éré?& Lg““
Imin will be less that 6.5°C.
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Question 2 (15 p.) Find an 1mpl1c1tly defined general solution to the following nonlinear

differential equation ' = w4 3y° I;; is @ h XX
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Question 3 (20 p.) Find the inverse Laplace transform of the following function G (s) =
~31s
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Question 4 (20 p.) Consider the following nonhomogeneous linear differential equation
ty" — ' + 4ty = 443, ¢+ > 0. The function y; (t) = cos(t?) is a solution to the relevant
homogeneous differential equation. Based on y; (¢) find the general solution to the given

differential equation.
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Question 5 (15 p.) Consider a forced undamped mechanical vibration with the unit
mass and spring constant 4, whose external force is given by the function 3 cos(2t). Write
down the differental equation describing the motion u (t) of the system with the intial
conditions u(0) = u/(0) = 0. Then solve the IVP indicating to the link between duplication

and resonance phenomenon. Sketch the graph of the so]utlon -
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Question 6 (10 p.) Find the general solution to the higher order linear homogeneous -
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differential equation " —y = 0. ~ &k Pkl
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