EMEOARAL N PEERLIERELP SV AL ANA

B E RS 3t Bl #

P
HELS 2 Pl Priep E0013
SR SR S A A TR G S - ApREmLE 2 R

1. (10 points)

(a) (5 points) Evaluate the limit lim V3n + 5n.

(b) (5 points) Find the horizontal asymptote of the graph y = x2(2% — 2ﬁ) for
x > 0 if it exists.

[ T+ sinGa) dt
~2

2. (10 points) Define f(x) =
such that f is continuous at 2.

for x # 2. Give a value of f(2)

1
3. (10 points) Let f(x) = §x3 +x+ 1 and g = f! be the inverse function of f. A
curve C satisfies the equation 2x?y + xy* = 8. Find a point (a, b) such that

(1) (a, b) is in the first quadrant,
(ii) (a, b) is on the graph of g, and
(iii) the tangent line to the graph of g at (a, b) is perpendicular to the tangent line
to the curve C at (1, 2)

4. (10 points) Let f(x) =In(1 —x — 2x%).

(a) (5 points) Find the Taylor expansion for f about x = 0. (In the form Z apx*
k=0
with a general formula for ay)

(b) (5 points) Find the radius of convergence of the Taylor expansion in Prob-

lem(a).

8 9
5. (10 points) Let u(x, y) be a differentiable function with a—Z(4, 1) = 1and 55(4, 1) =2.

Suppose that x = st and y = ; and define h(s,t) = u(x(s, 1), y(s, t)). At the point
(2,2), find a unit vector u in the sz-plane such that 4 increases most rapidly in the

direction.

6. (10 points) Suppose that f(r) = 4 and f " [f(x) + f"(x)] sinx dx = 5. Find f(0).
0
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7. (10 points) Find the arc length of the part of the curve r = 1 +sin § which is inside
the curve r = 3 sin @ (the solid curve in the figure).

r=23sin 0

8. (10 points) Find the maximum of f(x,y,z) = 2x + 7y — 3z on the ellipsoid 2x> +
7y? + 322 = 6.

9. (10 point) Evaluate the double integral

ffe%%dA
D

where D is the trapezoid in the first quadrant with vertices (2, 0), (4,0), (0,4) and
(0, 8).

, x . y
10. (10 points) Let F(x, y, z) = +
S CLpoInE) (w8 x> +y? + 2 2+ ¥+ 2!

ffra

(using the outward pointing normal), when S is the surface x* + y? + z> = 225.
g y

k. Compute
x2+y2+ 722 P
the surface integral




