
测试题：多元函数积分学

武国宁

1 填填填空空空题题题

1. 交换积分次序
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3. 设积分区域D 由x2 + y2 ≤ 4 确定，则
∫∫

D

1

1 + x2 + y2
dσ = π ln 5

4. 已知f(x, y)连续，且f(x, y) = x2+(x+y)
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5. 设f(u)有连续的一阶导数，且f(0) = 0, f ′(0) = 3, D = {(x, y)|x2 +

y2 6 t2}. 则 lim
t→0+
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t3
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x2 + y2)dxdy = 2π

6. 若区域D : −1 ≤ x ≤ 1, 0 ≤ y ≤ 1,则二重积分
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sgn(y−x2)dxdy =

2

3

7.
∫∫
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8. 若Ω是由0 ≤ x ≤ 1, 0 ≤ y ≤ 1, 0 ≤ z ≤ xy 所确定的区域，

则
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9. 设Ω由旋转双曲面x2 + y2 − z2 = 1, 平面z = −1, z = 1所围成，

则

∫∫∫
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10. 设Ω由x2 +
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6 1, 0 6 z 6 1所确定，则
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2 选选选择择择题题题

1. 设D为单位圆域，x2 + y2 6 1, I1 =

∫∫

D

(x3 + y3)dxdy, I2 =

∫∫

D

(x4 +

y4)dxdy, I3 =

∫∫

D

(2x6 + y5)dxdy,则(D)

(A)I1 ≤ I2 ≤ I3, (B)I3 ≤ I1 ≤ I2, (C)I3 ≤ I2 ≤ I1, (D)I1 ≤ I3 ≤
I2

2. 设I =

∫∫

(x2+y2)61

(x2 + y2)dxdy, J =

∫∫

|x|+|y|61

sin(x2 + y2)dxdy, K =

∫∫
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(x2 + y2)dxdy则I, J,K的大小关系是(B)

(A)I ≤ J ≤ K, (B)J ≤ K ≤ I, (C)K ≤ I ≤ J , (D)K ≤ J ≤ I

3. 已知Ω是由曲线

{

y2 = 2z
x = 0

绕z轴旋转而成的曲面与平面z = 5所围成

的闭区域, 则三重积分

∫∫∫
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4. 设Ω = {(x, y, z)| x2 + y2 + z2 ≤ 4, y ≥ 0, z ≤ 0}则三重积分I =
∫∫∫

Ω

x2 + y2 + z2dV等于(D)

(A) Ω体积的4, (B)
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5. 设Ω是由曲面z =
√

x2 + y2及z = 1所围成的区域，f(x, y, z)连续，

则

∫∫∫
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f(x, y, z)dv等于(C)

(A)
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3 计计计算算算题题题

求球面x2 + y2 + z2 = 4z 含于旋转抛物面z = x2 + y2 内部部分的面

积。解：球面与旋转抛物面的交线为：
{

x2 + y2 = 3,
z = 3

dS =
√

1 + z2x + z2ydxdy =
2

√

4− x2 − y2
dxdy

(4分) （注意，没有单独写本部分，后面计算中表达正确不扣分）
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