
一、填充題 (答案本上只寫答案，不需要寫計算過程，請標明題號)

1. (20分) Find the following definite integrals.

(a)
∫ 1

0

ex sinx dx,

(b)
∫ 1

0

ln(1 + x2) dx.

2. (8分) Find an equation of the tangent line to the graph x2+xy+ y2 = 9 at the given
point (x, y) = (3, 0).

3. (8分) Find the value of c that makes the following function f continuous at x = 0.

f(x) =

{
(2x− 2 sinx)/(2x3), if x ̸= 0,

c, if x = 0.
(1)

4. (8分) Find the derivative F ′(0), where

F (x) =

∫ x3

2x

cos(t2) dt.

5. (8分) Find the minimum value of

f(x, y, z) = 2x2 + y2 + 3z2

subject to the constraint 2x− 2y − 3z = 45.

6. (8分) Evaluate the line integral ∫
C

F · dr,

where C is a piecewise smooth curve from (−1, 4) to (1, 2), the symbol ‘‘ · ” is the
dot product, r is a parametrization of the curve C, and

F(x, y) = (3x2y, x3 − y).

7. (8 分) Find the surface area of the portion of the plane z = 3 − x − y that lies above 
the disc x2 + y2 ≤ 1 in the first quadrant.

8. (8 分) Evaluate the line integral of f with respect to arc length parameter s∫
C

f(x, y, z)ds,

where f(x, y, z) = (2/
√
3)x+ 1, and C is the space curve represented by

(x(t), y(t), z(t)) =

(√
3t,

2

3
t
3
2 ,
1

2
t2
)
, 0 ≤ t ≤ 2.
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9. (10分) Evaluate the iterated integral∫ 1

0

∫ 1/2

y/2

e−x2

dxdy.

二、計算證明題 (請在答案本上寫出計算過程和答案，沒有過程不予計分)

1. (14分) Let f be a continuous function on [a, b]. Prove that

lim
h→0

1

h

∫ x

a

[f(t+ h)− f(t)]dt = f(x)− f(a), (a < x < b).
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