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1. Evaluate the following integrals.
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2. Consider two curves y = % and y = L)) :
x

(a) (10 pts) Find the area of the two regions (region I, II) enclosed by the curves.

(b) (10 pts) Determine whether the region between the curves under the point C (region III) has
finite area.
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3. (10 pts) Let R be the region between the z-axis and y = 2cos*(z/4) for 0 < z < 2r. Find the
volume of the solid generated when R is rotated about the y-axis.

4. A tank contains 100 L of water. A solution with a salt concentration of 0.4 kg/L is added at a rate
of 5 L/min. The solution is kept mixed and is drained from the tank at a rate of K L/min.

d
(a) (10 pts) When K =5, the amount of salt y(t) satisfies E% = % Solve the equation.
d 4
(b) (10 pts) When K = 4, the amount of salt y(t) satisfies d—i’ =2— 10 O'i e Solve the equation.

5. C' is a curve given by the polar equation r = sin ¢ + cos f.
(a) (5 pts) Convert the polar equation into an equation of z and y. Then sketch the curve C.

(b) (15 pts) Find the area of the region in the fourth quadrant that is outside C' and inside the
curve 2 = cos(26).
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