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1. Exam the differential equation (2ydx+dyje™=0 for “exact” condition or not 7 Also,

find the solution for it with initial condition y{0)=2? [20%]

2. Solve the non-homogeneous ODE  y"-2y"ry=¢*sinx with initial conditions of
y(0)=1 & y' (0)=1 by the method of undetermined coefficient ? 120% 3

3. Two tanks with different size are connected by a pipeline as shown in figure below.
Initially, 40g and 10g salt are put into A and B tank separately to mix well with water.
Starting the system to mix the two tanks by flow rate shown in figure and measuring
the amount of salt in tanks with times.

@ Try to formulate the system of ODEs ? [109%]

@ Solve the ODEs by Laplace Transform ? [209% ]

[ Hint : Set y4(f) ~ yo(t) as the amount of salt in A,B tank. By using the continuity equation as dy/dt =

(inflow rate of salt)-(outflow rate of salt), then you can formuiate the system of 1%t order ODEs |

Pure water |-~ Saltwater §.00000000 ) Salt water

1 liter/min ;5§;;5§¥253533 1 liter/min,_ ;g:;;gﬁ%;g;;;%; 1 liter/min

4. Find the eigenvalues of the following matrix ? {15% ]

1 0o 0 |
0 cosO® -sind
0O sin® cosH j

5. Solve the ODE (T+x)y-y=0 with initial condition y{0)=4 for series solution by
Taylor’s formula: y(x)=2(y™(0)/m!)x™ 9 Expressed until x* term. [15% ]





