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1. (10%) Suppose that f(z) =1 if z is rational and f(z) = 0 if z is irrational. Show that

f(z) is discontinuous at every point.

2. (10%) Suppose that f(z) = zsin(1/2) if z + 0 and f(z) = 0 if z = 0. Show that f(z) is

continuous at z = 0 but not differentiable at z = 0.

3. (10%) TLet 352, a, be a convergent series of positive terms, where a, is a monotone

decreasing function of n. Show that ¥2%°, 2"a,~ converges.

4. (7%) (7%) Find the following limits:

s
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5. (8%) (8%) Evaluate the following integrals:
(50) f sin(lnz)dz. (5b) / W

6. (20%) Solve the differential equation:

T

dy 2 _ =
(z+1)d$ —2(z? + )y = TR 1,4(0) = 5.

7. (10%) Find the area of the region in the first quadrant bounded by the line y = z, the

line z = 2, the curve ¥ = 72, and the X-axis.

8. (10%) Find a curve through the point {0, 0) whose length integral is
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