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Please draw a | box | around your answers. No calculators, cell-phones, notes, etc. allowed.
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1.(9+9pts) The parts below are about the differential equation y' = ———.
y(1+ %)

(A) Solve the differential equation.
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(B) For the same differential equation, write an initial condition whose solution satisfies the

property given in each part below. Explain your answers.
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(ii) No solution.
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2.(10+4pts) This problem has two unrelated parts.
(A) Solve the initial value problem. 3y +4t*y =e™* with y(—1) = 1.

iy 4y = te C
{]

- -t
/ -t a4 . _ - e +=+¢
(#'y) = te > ty=-te
S e
= \/ = - z._,’e - :E'n’ ) 44
\ o o
- — I —-— — +’——
30 e T 1
| -t | - |
= —— & —_ e _—
= \}(‘t) g —u ey
]
b
\hkarw{'WLJ {n«%f con be :f‘h""')\ J
4 ot Ape hnt Ly
— — _ = L =
\II.\—tx,__-?‘ @rx(t).—e
Y
g1 3 te 1
t Yy +4dtty = te
(B) Match the following direction fields with their differential equations.
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3.(10+12) Given the differential equation A ——
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(A) Solve it (as a homogeneou‘s DE) by using the substitution v = Y o that it becomes separable.
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(B) Solve the same differential equation by finding an integrating factor so that 1t becomes exact.
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4.(5+8+3) A tank with a capacity of 500 L originally contains 200 L of water with 100 kg of
salt in solution. Water containing 1 kg of salt per liter is entering at a rate of 3 L/min, and the
mixture is allowed to leave the tank at a rate of 2 L /min.

(A) Write a differential equation for the change in the amount of salt in the tank before the time
when the tank is full. Include initial values.
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(B) Solve the differential equation and compute the amount of salt in the tank when it is full.
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(C) After the tank is full, it will overflow, so that water leaves the tank at 3 L/min (the same

rate as it enters). Write a new differential equation for the change in the amount of salt after the
tank is full. Include initial values.
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5.(10+8pts) Calculate the eigenvalues and eigenvectors of the following matrices.
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6.(12pts) Solve the following system of linear differential equations
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