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QUESTION 1. (i) (3 points) Find the values of the constants a, 8, ¢ which makes the differential equation
(122%y — aye®®)dz + (kz* — ¥¥)dy exact (DO NOT SOLVE IT)
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(i) (6 points) Stare really good at the following diff. equation gg = —ylL'f, change it to Bernoulli and solve it.
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QUESTION 2. (8 points) Use Laplace to solve the differential equation :
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QUESTION 3. (10 points) Imagine a company is making fake-sweet-drink(only water and sugar). The Tank has a
capacity of 700 Liters. Initially, it contains 250 Liters of brine (water and sugar) that contains 25 kg of sugar (i.e.,
assume A(0) = 25). A solution containing egdk Of sugar is pumped into the tank and solution is pumped out at kel

(i) Find A(t), the amount of sugar in the tank at Gme'¢. L/wn
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(iii) When an overflow will occur?
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QUESTION 4. (4 points) Consider the diff. equation y' — Zmy =0, y(0) = 1. Now use power series to solve it (as
explained in class), i.e., do the following:

(i) Find the recurrence formula. Calculate the coefficients of the first 5 terms (i.e., ap, a;, az, a3, ag)
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(i) The power series in (1) converges to a well-known function, what is this function?(i.e., solve the diff. equation
without using power seraes) . L.
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QUESTION 5. (7 points) Imagine that a 10-kg mass is attached to a spring, stretching it 0.7 m from its natural length.
The mass is started in motion from the equilibrium position (i.e., M(0) = 0, note M(t) is the motion of the spring,
where small m is the mass ) with an initial velocity of I m/sec in the upward direction (i.e., M’(0) = —1). Find the
motion, M(t), if the force due to air resistance is -90N. (;Gr avity) = 9.8m/sec?)
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QUESTION 6. (10 points) Use Laplace and solve the following system of Linear Diff. Equations:
2/(t) - y(t) = 0,2(0) = 2 ‘
y'(t) — z(t) = —t,9(0) = 1
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QUESTION 7. (6 points)
() ¢{fy e*"“eos(t — u)sin(u) du}
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QUESTION 8. (6 points) Solve for y(t) : (cos(t) — t)y" + (1 + sin(t))y =0
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QUESTION 9. (10 points)
(i) Solve for y(t), t>y"” —2ty' + 2y =0
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(ii) Use (1) and solve for y(t): t*y" — 2ty + 2y = 2t3¢!
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v SHORT ANSWERS, JUST STARE well and Think
QUESTION 10. (1) (3 points) Draw the solution curve for y(z) that contains the point (0, 1.5) and find lim,_ .o y(z),
where y' = —3% + 2y. 4 "“
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(ii) (3 points) Given y, and y; are two distinct solutions for the diff. equation e y" -+ cos(z)y = %} Then one can
quickly form a third solution y3 = #%y; + ay, and a forth solution ys = by; + (2 + 1)y,. Find the values of the

constants a, b.
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(iii) (4 points) Solve the diff. equation %2 P = (/T +y)e*(z? + 2z)
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