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

(1) lim
x→0

tan(5x)
sin(2x) cos(3x) (2) lim

(x,y)→(0,0)
(x2 + y2) ln(x2 + y2)

(3) lim
n→∞

π

3n

(
tan π

3n
+ tan 2π

3n
+ · · ·+ tan π

3

)

2. Evaluate fx and fy of the function f(x, y) = arctan y

x
at the point (2, 2). (10 point)

3. Find the equation of the tangent lines at the point where the parametric curve
x = t3 − 6t, y = t2 cross itself (自交). (10 point)

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

(1)
∫ 1

0

x lnx dx (2)
∫ π/4

0

tan5 x dx (3)
∫ 1

0

∫ 1−x

0

√
x+ y(y − 2x)2 dydx

5. Find the area of the region bounded by the circle r = 2 sin θ for π/4 ≤ θ ≤ π/2. (10 points)

6. Find all the asymptotes of the function f(x) =
2x3

x2 − 1
. (12 points)

7. If
∫ x10

0

f(2t−
√
t+ 7) dt = ex, find f(2023). (10 points)
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