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I. �����[20%] (����������������,������)

1.[5%]����������?

(A) ln(xy) = ln x + ln y, ��x, y > 0

(B) d
dx

(ax) = (ln a)ax,��a > 0

(C)
∫ b

a
cos 2xdx = sin 2b − sin 2a

(D)
∫ 1

0
ex2

dx =
∫ 0

−1
ex2

dx

Ans : (A), (B), (D)

2.[5%]��f�g��������R�	�������a < b, ���������

�?

(A)�����x ∈ (a, b), f
′
(x) = g

′
(x) ��,�����x ∈ (a, b), f(x) = g(x)�

��

(B)�����x ∈ (a, b),
∫ x

a
f(t)dt =

∫ x

a
g(t)dt ��,�����x ∈ (a, b), f(x) =

g(x)

���

(C)�����x ∈ (a, b), f(x) = −g(x) ��,�����x ∈ (a, b), f
′
(x) = −g

′
(x)

���

(D)�����x ∈ (a, b), f(x) = 1/g(x) ��,�����x ∈ (a, b), f
′
(x) = 1/g

′
(x)

���

Ans : (B), (C)
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3.[5%]��y = f(x)�������

���y = f ′(x)��������������?

(A)�������

(B)��y = 0��������

(C)��f
′
(x)�x = 0�������

(D)�����y��

Ans : (A), (B)

4.[5%]��f [a, b] → R��������������
∫ b

a
fdx��	�������?

(A)����f���(a, b)����,�
���(trapezoidal rule)��	����

������

(B)����f���(a, b)��
��(concave upward),�
���(trapezoidal

rule)��	����������

(C)����f���(a, b)��
��(concave upward),�
Simpson���	��

��������

(D)��f��������,�
Simpson�������

Ans : (B), (D)

II.���[80%](������)

1.[8%]���f(x)���:f(x) = ex2

ln(3x4+5)

Ans : f
′
(x) =

ln(3x4+5)·2xex2−ex2 · 12x3

3x4+5

[ln(3x4+5)]2
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2.[8%]�f(3) = −4, f
′
(3) = 2, f

′′
(3) = 5,�� d2

dx2 f
2(x)|x=3

Ans : d2

dx2 f
2(x) = d

dx
[ d
dx

f 2(x)] = d
dx

[2f(x) d
dx

f(x)]

= [ d
dx

2f(x)] d
dx

f(x) + 2f(x) d
dx

( d
dx

f(x))

= 2[ d
dx

f(x)]2 + 2f(x) d2

dx2

= 2[f
′
(x)]2 + 2f(x)f

′′
(x) (�)

� d2

dx2 f
2(3)|x=3 = 2[f ′(3)]2 + 2f(3)f

′′
(3)

= 2 · 22 + 2 · (−4) · 5 (∵ f(3) = −4, f
′
(3) = 2, f

′′
(3) = 5)

= 8 − 40 = −32 (��)

3.[8%]Æ� 3
√

20 ≈ 2.7144,� 3
√

20.003 ��	�

Ans : �y = 3
√

20, �∆y = 3
√

x + ∆x − 3
√

x

dy = y
′
∆x = 1

3
x− 2

3 ∆x (��)

�∆x ≈ 0,�∆y ≈ dy

∴ 3
√

x + ∆x − 3
√

x ≈ 1
3
x− 2

3 ∆x

∴ 3
√

x + ∆x ≈ 3
√

x + 1
3
x− 2

3 ∆x = 3
√

x(1 + ∆x
3x

) (��)

����x = 20, ∆x = 0.003, �
3
√

20.003 ≈ 2.7144 × (1 + 0.003
3×20

) ≈ 2.7145 (��)
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4.[8%]���f(x) =
∫ x

0
t(t − 1)2(t + 1)3dt �	�����	����

Ans : f
′
(x) = x(x − 1)2(x + 1)3

x -1 0 1

f
′
(x) + 0 - 0 + 0 +

f(x) ↗ �� ↘ �� ↗ ��� ↗

-1.5 -1 -0.5 0.5 1 1.5

-0.2

0.2

0.4

0.6

0.8

1

1.2

���(��)

f(−1) =
∫ −1

0
t(t − 1)2(t + 1)3dt

=
∫ −1

0
(t6 + t5 − 2t4 − 2t3 + t2 + t)dt

=
[

t7

7
+ t6

6
− 2

5
t5 − t4

2
+ t3

3
+ t2

2

]−1

0

= −1
7

+ 1
6

+ 2
5
− 1

2
− 1

3
+ 1

2

= −30+35+84−70
210

= 19
210

���(��)

f(0) =
∫ 0

0
t(t − 1)2(t + 1)3dt = 0
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5.����� ∫
x

(x+1)(x+2)(x+3)
dx

Ans :�
x

(x+1)(x+2)(x+3)
= A

x+1
+ B

x+2
+ C

x+3

�����

x = A(x + 2)(x + 3) + B(x + 1)(x + 3) + C(x + 1)(x + 2) (��)

������,

�x = −1, �−1 = 2A, A = −1
2
;

�x = −2, �−2 = −B, B = 2;

�x = −3, �−3 = 2C, C = −3
2
;(��)

�� ∫
x

(x+1)(x+2)(x+3)
dx

=
∫ ( − 1

2

x+1
+ 2

x+2
+

− 3
2

x+3

)
dx

= −1
2
ln |x + 1| + 2 ln |x + 2| − 3

2
ln |x + 3| + C

= 1
2
ln | (x+2)4

(x+1)(x+3)3
| + C (��)

6.[8%]�a, b, c 	��. ��	��p(x) = x3 + ax2 + bx + c 
�(	�)������


��a2 � 3b

Ans : p(x) = x3 + ax2 + bx + c ������	������

��p(x) ���, �p
′
(x) = 0 ��

�	�3x2 + 2ax + b = 0 ��

�	�4a2 − 12b � 0

a2 − 3b � 0

����a2−3b = 0,� p
′
(x)�critical point����,���critical point�

������,

����,��a2 − 3b > 0, �p
′
(x) �critical point ���, �����

�critical points ������.
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7.[8%]���������������	���� f ���:

f
′′
(x) > 0 �|x| > 2; f

′′
(x) < 0 �|x| < 2;

f
′
(0) = 0; f

′
(x) > 0 �x < 0; f

′
(x) < 0 �x > 0;

f(0) = 4; f(2) = 2; f(x) > 0 ����x; �f ����(even function)

Ans :

8.[8%]�
�� ex−1
x
�������������

∑∞
n=1

n
(n+1)!

��

Ans : ex =
∑∞

n=0
xn

n!
ex−1

x
=

∑∞
n=1

xn−1

n!
=

∑∞
n=0

xn

(n+1)!

����
x·ex−(ex−1)

x2 =
∑∞

n=0
n·xn−1

(n+1)!

�x = 1
1e1−(e1−1)

12 =
∑∞

n=0
n

(n+1)!
=

∑∞
n=1

n
(n+1)!

= 1

��
∑∞

n=1
n

(n+1)!
= 1
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9.[8%]�������
��: y = ex, y = e−x, x = −2, x = 1 ��������

Ans : ���� =
∫ 0

−2
(e−x − ex)dx +

∫ 1

0
(ex − e−x)dx

= [−ex − ex]0−2 + [ex + e−x]
1
0

= (−e0 − e0) − (−e2 − e−2) + (e1 + e−1) − (e0 + e−0)

= e2 + e1 + e−1 + e−2 − 4

10.������: {
x(t) = cos t + t sin t

y(t) = sin t − t cos t

��0 ≤ t ≤ π

Ans : x
′
(t) = − sin t + sin t + t cos t = t cos t

y
′
(t) = cos t − cos t + t sin t = t sin t

(x
′
(t))2 + (y

′
(t))2 = t2

����=
∫ π

0

√
(x′(t))2 + (y′(t))2dt

=
∫ π

0
tdt = t2

2
]π0 = π2

2
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