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1. Suppose that lim, .., f'(x) exists. Does it follow that f(z) is differentiable at z¢ ?

Give a proof to show that the statement is correct or produce a counterexample to show

that it is false. (64)

2. Determine if the following limits exist:

i =Y .
R A (54)
®) e Y T T (55)

3. Suppose that f(z) is differentiable on (0,00) and f'i(zr) - 0as z — oc. Let
9(z) = f(z + 1) - f(z). Prove that g(z) — 0 as z — oo. (T%)

4. Consider the sequence {fa(z)}%,, where fo(z) = nz/(1 + nz?) , z > 0. Find the
limit of ff fn(z)dz as n — . (74)

5. For what values of a and b is the function

1
fz) = 2 +ar+b
bounded on the interval [~1,1] ? Find the absolute maximum on that interval, (15 4%)
6. Find (a) lim, ¢+ (sin z)* (534)
(b) lim, o+ (™% /2) () () limg—o(1 + az)!/= (5% )

7. Find (a) ffD (33’2d:cdy7 where D is the region in the first quadrant bounded by
r=yandy=1. (T9)

(b) ffD zydzdy and D be the region D = {(z,y)|z* +y® < 1,2 >0,y > 0}. (79)

8. Find the minimum distance from the origin to the curve of intersection of the

surfaces 2(z + y) = —~2 and ry = 1. (10%)

9. (a) Suppose that f(z) is monotone and its derivative f'(z) is Riemann integrable

on [a,b]. Let g(z) be continuous on [a,b]. Show that there exists a number ¢, a < b < ¢,

such that

a

b c b
/,, f(2)g(z)dz = f(a) / o(z)dz + £(b) / o@)dz  (104)

(b) Deduce from (a) that for any b > a > 0,

bsinz 4
FE="F (64)

§

533003






