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1. (a) Find the area 4 of the region bounded by the graphs of f(X) = \[; and & (X) ==X onthe

interval of x:[1, 4], i.e, (10%)

4= [1f(x)- g(x)ax

(b) Find the area of the region bounded by the graphs of f(x)=+/x and g(x)=x?,
(10%)
2. An object having mass m falls from rest toward the earth from a great height under the gravity force

with gravity acceleration g. As it falls, air resistance acts upon it, and this resistance F, is
proportional to the square of the velocity V, i.e, F, =a¥*. According to the Newton’s second

law, the equation of motion for the falling object can be written as : (20%)
m%tz =mg—aV? with V(0)=0
Please find the falling velocity 7(f)and the terminal velocity ¥, that is the velocity at the time
approaching infinite.
3. Solve the linear system (20%)
X +x,+x;,+x, =0
2x, —2x, —x; +2x, =0
3x, - x, +2x,+2x, =0
X, =X, —-2x,+x,=0
4. Solve the second-order differential equation of the underdamped forced motion. (20%)

Y'+2Y'+2y=232¢c05(v2 ) with (0)=0,and 3'(0)=0.

5. Solve the Laplace equation of U(r,6)in polar coordinates. (20%)
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