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(1) (20 pts) Suppose that f is a twice-differentiable real-valued function on the
real line such that |f(z)] < 1 and |f"(z)| < 1 for all z. Find, with proof, a
constant b such that | f'(z)| < b for all z.

(2) (20 pts) (a) (12 pts) Evaluate the integral

1,4 _ 4
/ dl-a)f,
0 1+$2

(b) (8 pts) Prove that 0 < 2 — 7 < 5.

(3) (20 pts) (a) (15 points) Draw the graphs of y = ¢ + az® fora > 0anda < 0. -
In your graph, it should address the symmetry of the graph, the number of
local minimal, and the number of local maximum.

(b) (5 points) For which real numbers ¢ is there a straight line that intersects
the curve :

y=2z"+92"+cz® + 9z +4
in four distinct points?

(4) (10 pts) Find all real-valued continuously differentiable functions f on the real
lines such that for all =

(F(z))? = /0 [ + (F(£))21dt + 1990.

(5) (15 pts) Evaluate [ [¢(V x F) - dS, where F(z) = (zy,y,2) and § is the
surface described by 22 + 9> + 22 = 2 and z > 1. (S is oriented with the
upward unit normal.)

(6) (15 pts) Let S be the surface of the tetrahedron whose vertices are (1,0,0),
(0,1,0), (0,0,2) and the origin. Evaluate [ [ fdS where f(z,y, z) = z2.
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