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Q1 (20 pts.) Find the general solution to the differential equation o - Ay
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Q2 (20 pts.) Use the integrating factors to solve y’ + (1/t)y = 2sin (2¢), ¢ > 0.
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Q3 (20 pts.) A tank c:onta_iﬂ:&s 120 Ltof water and 269{}6'.01’ salt. Water containing a salt
concentration of 2 + e’ cos (5t) Jb/L flows into the tank at a rate of 5 If/min, and the mixture
in the tank flows out at the same rate. Write down the IVP to find the amount Q (t) of salt in
the tank at any time ¢. (Do not solve the IVP).
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Q4 (20 pts.) Find an integrating factor y either in ¢ or Y, and solve the following nonlinear

differential equation 1 4 (5 — cos {y)) e B, Mu | QDL‘} \’\a ‘« Ua\.w \d
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Q us (10 pts.) Consider the IVP 3/ = 32 Y (2) = 1. State where in ty-plane (a

rectangular region) the hypotheses of Existence and Uniqueness Theorem are satisfied.
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Q6 (20 pts.) Solve the following nonhomogeneous linear algebraic system

ry— e+ 2x3=1
—xy + 20 —4a3 + 224 =0
1+ 23+ 3z =—1
using the reduced echelon form. Write down the solutions in the form Sol,; = Sol;, +y, where

y is a special solution to nonhomogeneous linear system.
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