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1. (14}) I R [ýâ y W¸s�( y = cos x, y = sin x, 0 ≤ x ≤ π

4
, FˇA5–�, t°

â R ÷ y Wì�F)ñ5ñ	�

Solution:

÷ y W

V =

∫ π

4

0

2πx(cos x − sin x)dx

= 2π

(

∫ π

4

0

x cos xdx −
∫ π

4

0

x sin xdx

)

∫ π

4

0

x cos xdx = x sin x|
π

4

0 −
∫ π

4

0

sin xdx

=
π

4

√
2

2
− (− cos x)|

π

4

0

=

√
2π

8
+

√
2

2
− 1

−
∫ π

4

0

x sin xdx =

∫ π

4

0

xd(cos x)

= x cos x|
π

4

0 −
∫ π

4

0

cos xdx

=

√
2π

8
−
√

2

2

∴ V =

(√
2π

4
− 1

)

· 2π

2. (15})ÊÇ2â,ƒ-ªõƒú‘�(, �( C : y = f(x), �Ó( y = 2x2, £�Ó(

y = x2� �( C íÔ44uÊ�Ó( y = 2x2 ,LSøõ P å�ò(£®�(, F²

ì|Ví–� A £ B íÞ	·uó�� t�â¥_Ô4V²ì�( C íj˙��(Tý:
Þ	íl�ªUà y = f(x) C x = f−1(y) VªW)

3. (10})t°.ì	}

∫

dx

x3 + 1
.

Solution:

1



1

x3 + 1
=

1

3(x + 1)
+

−x + 2

3(x2 − x + 1)

=
1

3(x + 1)
− (2x− 1)

6(x2 − x + 1)
+

1

2(x2 − x + 1)

So
∫

dx

x3 + 1
=

1

3

∫

dx

x + 1
− 1

6

∫

d(x2 − x + 1)

x2 − x + 1
+

1

2

∫

dx

x2 − x + 1

=
1

3
ln |x + 1| − 1

6
ln |x2 − x + 1|+ 1√

3
tan−1 x− 1/2√

3/2
+ C

4. (10})t°.ì	}

∫

x ln x dx.

solution:

∫

x lnxdx =

∫

ln xd

(

x2

2

)

=
x2

2
ln x −

∫

x2

2
· 1

x
dx =

x2

2
ln x − 1

4
x2 + C

5. (15})I R [ýâ y W, �( y = sin x, £(¨ 0 ≤ x ≤ π

2
FˇA5–�, I S H[

â R ÷ x Wì�F)5ñ�

(a) t°.ì	}

∫

sec3 x dx�

(b) t° S í[Þ	�(��7l��¶íÞ	)

6. (10})q a, b Ñ�b/ b > a > 0� I F (x) =
bx+1 − ax+1

x + 1
� t°”Ì lim

x→−1
F (x) 5

M�

7. (12})

(a) tŸ| tan−1 x 5 Maclaurin �b�

solution:

tan−1 x = x− x3

3
+

x5

5
− · · ·+ (−1)2n−1 x2n−1

2n− 1
+ · · · .

(b) q f(x) = x tan−1 x, t° f (16)(0)�

8. (15})ç 1 ≤ p ≤ 2 v, n��b

∞
∑

n=1

ln n

np
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