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(1) lim
n→∞

(√
n2 + n−

√
n2 + 1

)
.

(2) lim
n→∞

(
1 + 2n + 3n

3

) 1
n

.

(3) lim
x→+∞

x
(π
2
− arctanx

)
.

(4) lim
x→+∞

(
(x3 − x2 +

x

2
)e

1
x −

√
x6 + 1

)
.
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2©(�K�4�K§z�K5©§�20©)O�e�È©

(1)

∫
(1 +

1

x
)(1 +

1
√
x
) dx.

(2)

∫
1

x(1 + x2)
dx.

(3)

∫ π

0

√
sinx− sin3 x dx.

(4)

∫ π

−π
|x|
(
x2 +

sin3 x

2 + cosx

)
dx.

3©(�K10©) ¦²¡«�D = {(x, y)|x2 + y2 ≤ 1}7��y = 1^=�±¤�^=

N�NÈ.

2



4©(�K10©) �n���ê§Pan��§sinx =
x

n
�)��ê§¦4� lim

n→∞

an

n
.

5©(�K10©) �f(x)3[0, 1]þkëY��¼ê, 3(0, 1)þk���¼ê, �f(0) =

f(1) = 0, f ′(0) > 0, f ′(1) > 0.

(1)y²∃ξ ∈ (0, 1)¦�f(ξ) = 0; (2)y²∃η ∈ (0, 1)¦�f ′′(η) + f ′(η) = 0.
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6©(�K10©) ?Ø¼êy = 3
√

(x− 1)2(x+ 1)�üN5§à5§¦Ñ§�4�:§

$:§ìC�§¿�Ñ§�ã�"
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7©(�K10©) �k�ã�Ô�L : y = 1− x2, x ∈ (0, 1). P0(x0, y0)�Lþ��:"

(1) ¦L3P0:����ü�I¶¤�¤�n�/�¡ÈS; (2)�P0 uL�=�:�§

þãn�/�¡ÈS�����º
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8©(�K10©) �¼êf(x)3(−∞,+∞)þé?¿���ên÷vµ

∣∣f(x)− n∑
k=1

1

k2
sin kx

∣∣ ≤ 1

n

y²µ

(1)f(x)3(−∞,+∞)þ��ëY¶

(2)f(
3
√
x2)3(−∞,+∞)þ��ëY.
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(1) lim
n→∞

(√
n2 + n− n

)
.

(2) lim
n→∞

n

(
3

1
n − 2

1
n ).

(3) lim
x→0+0

x lnx.

(4) lim
x→+∞

x2
(1
2
+ x2 −

√
1 + x2

)
.



2©(�K�4�K§z�K5©§�20©)O�e�È©

(1)

∫
(1 + x)(1−

√
x) dx.

(2)

∫
x

1 + x2
dx.

(3)

∫ π

0

√
sin2 x− sin4 x dx.

(4)

∫ π

−π
x
(
x3 +

sin2 x

2 + cosx

)
dx.

3©(�K10©) ¦²¡«�D = {(x, y)|0 ≤ x ≤ 1, 0 ≤ y ≤ 1− x2}7��y = 1^

=�±¤�^=N�NÈ.
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4©(�K10©) �k�~ê§Á?Ø�§
lnx

x
= k3x ∈ (0,+∞)þ)��ê.

5©(�K10©) �f(x)3[0, 1]þkëY��¼ê, 3(0, 1)þk���¼ê, �f(0) =

f(1) = 0, f ′(0) > 0, f ′(1) > 0.

(1)y²∃ξ ∈ (0, 1)¦�f ′(ξ) = 0; (2)y²∃η ∈ (0, 1)¦�f ′′(η)− f(η) = 0.
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6©(�K10©) ?Ø¼êy = 3
√

(x+ 1)2(x− 1)�üN5§à5§¦Ñ§�4�:§

$:§ìC�§¿�Ñ§�ã�"
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7©(�K10©) �k�ã�Ô�L : y = 1 − x2, x ∈ [−1, 1]. P0(x0, y0)�Lþ��

:"(1) ¦L�x¶¤�k.«�D�¡È; (2)�P0 uL�=�:�§L3P0:�{�

ÏL�:º©OO�d{�òD©�¤ü�¬«��¡È"
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8©(�K10©) �¼êf(x)3[0,+∞)þëY§��3~êa, b, c ∈ R, ¦�µ

lim
x→+∞

(
f(x)− (ax+ b

√
x+ c)

)
= 0

y²µ

(1)f(x)3[0,+∞)þ��ëY¶

(2)f(
√
x)3[0,+∞)þ��ëY.
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Aò�Y

1. (1)
1

2
; (2)3; (3)1; (4)

1

6
.

2. (1)x+ lnx+ 2
√
x−

2
√
x

+ C; (2)−
1

2
ln(1 +

1

x2
) + C; (3)

4

3
; (4)

π4

2
.

3. 2π2.

4. Pk =
[ n
2π

]
,K2k−1 ≤

an + 1

2
≤ 2k+2,Ï
µ4

k

n
−

3

n
≤
an

n
≤ 4

k

n
+

3

n
.

k

n
=

1

n

[ n
2π

]
→

1

2π
, ¤±µ

an

n
→

2

π
.

5.(1)©OPf(x)����9����M , m, dK�^���:M > 0, m < 0. ¤

±�3x0 ∈ (0, 1)¦�f(x0) = 0, Ï
�3ξ1 ∈ (0, x0), ξ2 ∈ (x0, 1)¦�f
′(ξ1) =

f ′(ξ2) = 0.

(2)Pg(x) = f ′(x)ex, g(ξ1) = g(ξ2) = 0,¤±�3η ∈ (ξ1, ξ2) ⊂ (0, 1)¦g′(η) =

0, =f ′′(η) + f ′(η) = 0.

6.Ñ

7.���§�µy − (1− x2
0) = −2x0(x− x0), S(x0) =

1

2x0

+ x0 +
x3
0

2
.

dS′(x) = −
1

2x2
+ 1 +

3x2

2
= 0)�x =

√
3

3
.

S′′(x) =
1

x3
+ 3x > 0, ¤±S(

√
3

3
)´¤¦����"

8. (1)∀ε > 0, �n =
[ 1
3ε

]
+1, K

∣∣f(x)−∑n
k=1

1

k2
sin kx

∣∣ ≤ 1

n
<
ε

3
. Pg(x) =∑n

k=1

1

k2
sin kx�(−∞,+∞)þëY�±Ï¼ê§¤±g(x)3(−∞,+∞)þ��ë

Y§�3δ > 0, �|x2− x1| < δ�µ|g(x2)− g(x1)| <
ε

3
. d�µ|f(x2)− f(x1)| ≤

|f(x2) − g(x2)| + |f(x1) − g(x1)| + |g(x2) − g(x1)| <
ε

3
+
ε

3
+
ε

3
= ε. ¤

±f(x)3(−∞,+∞)þ��ëY.
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(2)y = x
2
3Úf(x)Ñ3(−∞,+∞)þ��ëY§¤±f(x

2
3 )3(−∞,+∞)þ��

ëY.

Bò�Y

1. (1)
1

2
; (2)ln

3

2
; (3)0; (4)+∞.

2. (1)x−
2

3
x

3
2 +

1

2
x2 −

2

5
x

5
2 + C; (2)

1

2
ln(1 + x2) + C; (3)1; (4)

2π5

5
.

3.
4π

5
.

4. y = lnx�y = kx���^��µlnx = kx�
1

x
= k ⇒ x = e, k =

1

e
. ¤

±µ(1)k >
1

e
�Ã�:¶(2)k =

1

e
½k ≤ 0����:¶(3)0 < k <

1

e
�ü��:.

5.(1)©OPf(x)����9����M , m, dK�^���:M > 0, m < 0. ¤

±�3x0 ∈ (0, 1)¦�f(x0) = 0, Ï
�3ξ1 ∈ (0, x0), ξ2 ∈ (x0, 1)¦�f
′(ξ1) =

f ′(ξ2) = 0.

(2)Pg(x) = f(x)e−x, g(0) = g(x0) = g(1) = 0, ¤±�3η1 ∈ (0, x0),

η2 ∈ (x0, 1)¦g
′(η1) = g′(η2) = 0, =f ′(η1)− f(η1) = f ′(η2)− f(η2) = 0.

2Ph(x) = (f ′(x) − f(x))ex, h(η1) = h(η2) = 0, ¤±�3η ∈ (η1, η2) ⊂
(0, 1)¦h′(η) = 0, =f ′′(η)− f(η) = 0.

6.Ñ

7.(1)
∫ 1

−1(1− x
2)dx =

4

3
.

(2)
y0

x0

· (−2x0) = −1⇒ y0 =
1

2
, x0 =

√
2

2
.

S1 =
1

2
·
√
2

2
·
1

2
+
∫ 1√

2
2
(1− x2)dx =

2

3
−

7
√
2

24
, S2 =

2

3
−

7
√
2

24
.

8. (1)∀ε > 0, �3X > 0, �|x| > X�µ|f(x) − (ax + b
√
x + c)| <

ε

3
,


g(x) = ax+b
√
x+c3(−∞,+∞)þ��ëY§�3δ1 > 0,�|x2−x1| < δ1�µ
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|g(x2)− g(x1)| <
ε

3
. ¤±�|x1|, |x2| > X�|x2 − x1| < δ1�µ|f(x2)− f(x1)| ≤

|f(x2)− g(x2)|+ |f(x1)− g(x1)|+ |g(x2)− g(x1)| <
ε

3
+
ε

3
+
ε

3
= ε.

qf(x)3[−X − 1, X + 1]þëY§¤±��ëY§�3δ2 > 0, �|x1|, |x2| ≤
X + 1�|x2 − x1| < δ2�µ|f(x2)− f(x1)| ≤ ε.

�δ = min{δ1, δ2, 1}§K�|x2 − x1| < δ�µ |f(x2) − f(x1)| ≤ ε. ¤

±f(x)3(−∞,+∞)þ��ëY.

(2)y =
√
xÚf(x)Ñ3(−∞,+∞)þ��ëY§¤±f(

√
x) 3(−∞,+∞)þ�

�ëY.
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