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1. Setf{x)=3/5x>? - 3x??. Find (a) the intervals on which f increases or decreases,
and (b) the intervals on which the graph of fis concave up and the interval on
which it is concave down. Determine whether the graph of { has vertical tangents
or vertical cusps. Sketch the graph of /. (20%)
2. Assume that fis a continuous function and that I: i (t)dt = sinx — x cos x. (a)
Determine fn/2). (b) f'(x). (10%)
. © dx . . . .
3. The integral fo T |s improper. Show this integral is convergent and
evaluate this integral. (15%)
4. Find the limit. lim (coshx)/* (10%)
5. Expand g(x)=cosx in powers of x-x, give the Lagrange form of the remainder,
and specify the values of x for which the expansion is valid. (15%)
2_.2 :
6. Find the directional derivative of f(x, y, z) = xe¥ ~% at(l, 2, -2) in the direction

of the path 7(f) = {1 +2cos(t—1)j + 2! k. (10%)

Evaluate the triple integral |{f (xyz)2 dxdydz, where T is the solid bounded by
T

theplanez=y+1,y+z=1,x=0,x=1,z2=0. (10%)
Find the total flux out of the solid with v=x%i+y*j+z’k and the cylinder x* +
y2 < 4, 0 <z < 4, including the top and base. (10%)
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