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1. Evaluate the following limits. (8 points each)

(1) lim
x→0

1− cos x
x2

(2) lim
x→1+

(lnx)x−1 (3) lim
(x,y)→(0,0)

xy · x
2 − y2

x2 + y2

2. Find the directional derivative of the function h(x, y, z) = x arctan(yz) at the point P(4, 1, 1)
in the direction of v = i + 2j − k. (10 point)

3. Find the equation of the tangent plane to the surface z = x2 + y2 at the point (1,−1, 2).
(8 point)

4. Determine whether the series converges or diverges, give your reason. (8 points each)

(1)
∞∑
n=1

( n
√
n+ 1)n (2)

∞∑
n=1

ln(1 + 1

n2
) (3)

∞∑
n=1

n sin 1

n

5. Find the equation of tangent line for the graph of polar equation r = 2(1− cos θ) at the
point (x, y) = (2, 0). (10 point)

6. Evaluate the following integrals: (8 points each)

(1)
∫ ∞

0

e−x cos x dx (2)
∫ 2

0

∫ 2

x

2y2 sin(xy) dydx

7. Find all relative extrema of the function f(x) = x2e−x. (8 points)
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