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1. ¦¼êf(x) = 2(sin x)2 − e−x2
3 x0 = 0 ?�ÛÜ�Vúª(10©).

)µ2(sinx)2 = 1− cos 2x =
n∑

k=1

(−1)k−1
(2x)2k

(2k)!
+ o(x2n),

±9 e−x
2

= 1 +
n∑

k=1

(−1)kx2k

k!
+ o(x2n).

¤±§

f(x) = −1 +
n∑

k=1

(−1)k−1(
22k

(2k)!
+

1

k!
)x2k + o(x2n).

2. ¦È©(30©)

(1)

∫
arcsinx dx;

)µ�ª=x arcsinx−
∫

x√
1− x2

dx = x arcsinx+
√

1− x2 + C.

(2)

∫
x√

x2 + 2x+ 2
dx;

)µ�ª=
1

2

∫
d(x2 + 2x+ 2)√
x2 + 2x+ 2

dx−
∫

1√
(x+ 1)2 + 1

dx

=
√
x2 + 2x+ 2− ln(x+ 1 +

√
x2 + 2x+ 2) + C.

(3)

∫
1

3x+ 3
√

3x+ 2
dx;

)µ-t = 3
√

3x+ 2, K

�ª=

∫
t2dt

t3 + t− 2
=

∫
1

4
(

1

t− 1
+

3t+ 2

t2 + t+ 2
)dt

=
1

4
ln |t− 1|+ 3

8
ln(t2 + t− 2) +

1

4
√

7
arctan

2t+ 1√
7

+ C

=
1

4
ln | 3
√

3x+ 2− 1|+ 3

8
ln(

3
√

3x+ 22 + 3
√

3x+ 2− 2) +
1

4
√

7
arctan

2 3
√

3x+ 2 + 1√
7

+ C.

1



(4)

∫
cosx

sinx+ cosx
dx;

)µ-t = tanx, K

�ª=
dx

1 + tan x
=

∫
1

1 + t

dt

1 + t2
=

1

2

∫
(

1

1 + t
− t− 1

1 + t2
)dt

=
1

2
[ln |1 + t| − 1

2
ln(1 + t2) + arctan t] + C

=
1

2
[ln |1 + tan x| − 1

2
ln | secx|+ x] + C

=
1

2
[ln | cosx+ sinx|+ x] + C.

(5)

∫ 1

−1
(1 + x7)(1− x2)

3
2dx;

)µ-x = sin t, K

�ª=

∫ 1

−1
(1− x2)

3
2dx = 2

∫ π
2

0

(cos t)4dt =
1

2

∫ π
2

0

(1 + cos 2t)2dt =
3π

8
.

(6)

∫ +∞

0

arctanx

(1 + x2)
3
2

dx.

)µ-x = tan t, K

�ª=

∫ π
2

0

t

(sec t)3
(sec t)2dt =

∫ π
2

0

t cos tdt =
π

2
− 1.

3. ¦�Ô� y2 = 4(4− x)(0 ≤ x ≤ 2)7 x¶^=¤��^=N�ý¡ÈÚNÈ(10©).

)µS = 4π

∫ 2

0

√
5− xdx =

8π

3
(5

3
2 − 3

3
2 ),

±9

V = π

∫ 2

0

4(4− x)dx = 24π.

4. �äe¡È©�ñÑ5£`²nd¤(10©)

(1)

∫ 1

0

√
sinx

x
√

1− x
dx;

)µ

∫ 1/2

0

√
sinx

x
√

1− x
dx+

∫ 1

1/2

√
sinx

x
√

1− x
dx := I1 + I2.

5¿�µ
√
sinx

x
√
1−x ∼ x−

1
2 , x→ 0 + 0, ∫ 1/2

0
x−

1
2dx Âñ§Ïd§I1 Âñ.

,	§5¿�µ
√
sinx

x
√
1−x ∼

√
sin 1√
1−x , x→ 1− 0, ∫ 1

1/2

√
sin 1√
1−xdx Âñ§Ïd§I2 Âñ.

¤±§

∫ 1

0

√
sinx

x
√

1− x
dx Âñ.
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(2)

∫ +∞

0

e−x

ln(1 +
√
x)
dx.

)µ

∫ +∞

0

e−x

ln(1 +
√
x)
dx =

∫ 1

0

e−x

ln(1 +
√
x)
dx+

∫ +∞

1

e−x

ln(1 +
√
x)
dx := I1 + I2.

5¿�µ
e−x

ln(1 +
√
x)
∼ x−

1
2 , x→ 0 + 0, ∫ 1

0
x−

1
2dx Âñ§Ïd§I1 Âñ.

,	§5¿�µ
e−x

ln(1 +
√
x)
≤ e−x

ln 2
, x ≥ 1, ∫ +∞

1

e−x

ln 2
dx Âñ§Ïd§I2 Âñ.

¤±§

∫ +∞

0

e−x

ln(1 +
√
x)
dx Âñ.

5. ¦ÏLü�� l1 :
x− 1

2
=
y + 1

−1
=
z + 1

1
Ú l2 :

x+ 2

2
=
y − 2

−1
=
z

1
�²¡�§(10©).

)µT²¡{�þ−→n = (2,−1, 1)× (−3, 3, 1) = (4, 5,−3), Ïd§

T²¡�§�µ4(x− 1) + 5(y + 1)− 3(z + 1) = 4x+ 5y − 3z − 2 = 0.

6. � l ´dü²¡ x+y+z+1 = 0� x−y+z−1 = 0�����,¦L: A(2, 1, 3)
�²1u l ����§(10©).

)µ���§���þ−→n = (1, 1, 1)× (1,−1, 1) = (2, 0,−2), Ïd§

���§�:
x− 2

2
=
y − 1

0
=
z − 3

−2
.

7. �¼ê f(t) 3k.4«m [0, T ] þëY§y²µ∫ T

0

f(t)

(∫ t

0

f(s)ds

)
dt =

1

2

(∫ T

0

f(t)dt

)2

. (10©)

y²µÏ�
1

2

d
(∫ t

0
f(s)ds

)2
dt

= f(t)

∫ t

0

f(s)ds, ¤±§

1

2

(∫ T

0

f(t)dt

)2

=

∫ T

0

1

2

d
(∫ t

0
f(s)ds

)2
dt

dt =

∫ T

0

f(t)

∫ t

0

f(s)dsdt.

,yµ5¿�

∫ T

0

f(t)

∫ t

0

f(s)dsdt =

∫ T

0

f(t)

∫ T

t

f(s)dsdt, ¤±§∫ T

0

f(t)

∫ t

0

f(s)dsdt =
1

2
(

∫ T

0

f(t)

∫ t

0

f(s)dsdt+

∫ T

0

f(t)

∫ T

t

f(s)dsdt) =
1

2

(∫ T

0

f(t)dt

)2

.

8. �¼ê f(x) 3k.4«m [a, b] þiù�È§c ∈ (a, b) ´ f(x) 3«m [a, b] þ�
��mä:§±9 lim

x→c+0
f(x) = A, lim

x→c−0
f(x) = B, �A 6= B(A, B �k�ê). y

²¼ê Φ(x) =
∫ x

a
f(t)dt 3 x = c :?Ø��(10©).
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y²µ�F1(x) = f(x), a ≤ x < c, F1(c) = B, @oF1(x) 3«m [a, c] þëY§�
Φ(x) =

∫ x

a
F1(t)dt, x ∈ [a, c]. Ïd§

Φ′−(c) = F1(c) = B.

Ón§�F2(x) = f(x), c < x ≤ b, F2(c) = A, @oF2(x) 3«m [c, b] þëY§�
Φ(x) =

∫ c

a
f(t)dt+

∫ x

c
F2(t)dt, x ∈ [c, b]. Ïd§

Φ′+(c) = F2(c) = A.

¤±§

Φ′−(c) = B 6= A = Φ′+(c). y..
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