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[Important] Fill your solutions in the attached answer-sheet. Problem-sheet will not
be collected. If there is no more spaces, use the reverse side of the answer sheet. Free

for answering order. Do not write only the final answer. Deriving processes will be
checked.
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Make a differential equation (DE). Define variables, if necessary.

(1) Write a DE for curves of which tangential line has a gradient tan « at any points on z — y plane?
(2) Write a DE for number of a radiative element which decreases constantly in time?
(3) Write a DE for a system which acceleration decreases in proportion to its velocity.
(4)
ROBITIAZLT L, FHTHAL RS ICEIHHEOT B L,
(1) zy Vi DR T, EHROMHE DS tana TH 5 BHFRDNG 72 0 /7
(2) WIS L T—EDEIATHA LT R InRE 0 8% Ko 2 oy /i,
(3)
(

Write a DE for number of flu infected people that increases in proportion to the square of itself.
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Find the general solutions of the following differential equations for y(x). Find a special solution, if an
initial condition is given.
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(1) ¥ +3y =0, y(0)=2

(2) ¥ +3y = 6e3*

(3) ¥ + 3y =6e 3"

(4) v + 3y =10sinz, y(0) =2

(5) v +2y —3y=0

(6) y"+2y —3y=0, y(0)=4, y'(0)=0

Choose two of the following three problems. AT 3D 9 &, 2 % #IR L THET X.
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A circuit which has a resister (resistance R) and a capacitor (capacitance

() is turned on with a DC power V(= constant) at time ¢t = 0. Charge R C
Q(t) on a capacitor obeys the differential equation
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Solve this for Q(t), and draw a graph. Vv
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A point mass (mass m) is connected horizontally to a spring (spring constant k), and further receives a
time-dependent external force F'(t). The equation of motion of the point mass is given by

d*z dx
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where x is the displacement from the balanced point x = 0, and ¢ is a constant. Answer the following
problems. Exact equations will not be required for (2) and (3).

(1) Form=1,k=5,c=4, F(t) =0, find a solution z(t) and draw a graph by supposing a particular

initial data.

(2) For m =1, k=5, c =4, F(t) = sin 2t, what is the movement? Explain with a couple of lines.

(3) Form=1,k=4, c=0, F(t) = sin2t, what is the movement? Explain with a couple of lines.
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(1) m=1,k=5,c=4, Ft)=0 DL &, z(t) 2K, WHEZELIIGEL T, 777 O8EzHT
(2) m=1,k=5,c=4, F(t)=sin2t D& E, EDXIREFIC4 202807 TBNLK,
(3) m=1,k=4,c=0, F(t) =sin2t D& &, EDX I MEN2 2 02 BT TR XK,
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(1) Explain the differences between “Ordinary differential equations” and “Partial differential equa-
tions”.
(2) Explain what is an initial value problem.

(3) Explain “linear independence of the fundamental solutions” when solving the second-order differ-
ential equations.
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