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Q1 (20 p.) A tank contains 10 gal of water and 5 1b of salt. Water containing a salt
1 1
concentration of 3 (1 + 5 cos (t)> Ib/gal flows into the tank at a rate of 2 1b/min, and

the well-stirred mixture in the tank flows out at the same rate. Find the amount of salt
@ (1) in the tank at any time. Finally, (bonus 10 p.) predict the time when amount of
salt will be at most 5.7 1b.
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Q2 (15 p.) Consider the following IVP V2 . Based on the Existence
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and Uniqueness Theorem, find a largest possible (open) interval about the origin where
the unique solution to IVP could exist in. 7
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Q3 (20 p.) Find the solution to the initial value problem {
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Q4 (20 p.) Show that the given differential equation is not exact, whereas p (y) = ye¥ is
an integrating factor. Using this fact find the general solution to the differential equation
ycos (z)dr + (y+ 2)sin (z) dy = 0.
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Q5 (10 p.) Let xV (¢) = [ g:; 8

functions defined on the real line. Show that x( () and x® (¢) are linearly depended
vectors at each point ¢t € R. But show that as a vector-valued functions they are linear
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Use the row reduction
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Q6 (15 p.) Find the inverse of 3 x 3-matrix A

technique.

-




