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(1) cos 2θ = 2 cos2 θ − 1 =
2

1 + tan2 θ
− 1 =

2

1 + 22
− 1 =

2

5
− 1 = −3

5

(2) log10 2025 = log10(3
4 × 52) = 4 log10 3 + 2 log10 5 = 4 log10 3 + 2 log10

10

2

= 4 log10 3 + 2(1− log10 2) = 4× 0.477 + 2(1− 0.301) = 1.908 + 1.398 = 3.306

(3) y′ =
2

1 + x2
x = 1 y = 2 tan−1 1 =

π

2
y′ = 1

y − π

2
= 1(x− 1) y = x+

π

2
− 1

(4)
√
x+ 1 = t x = t2 − 1 dx = 2t dt

∫ 3

0

x
√
x+ 1dx =

∫ 2

1

(t2 − 1)t× 2t dt = 2

∫ 2

1

(t4 − t2) dt = 2

[
1

5
t5 − 1

3
t3
]2
1

= 2

(
25 − 15

5
− 23 − 13

3

)
= 2

(
31

5
− 7

3

)
= 2× 58

15
=

116

15
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(1) (∗) x = 1 f(1) = 1 +

∫ 1

1

f(t)

t
dt = 1 + 0 = 1

f(1) = 1

(2) (∗) f ′(x) = 0 +
f(x)

x
y′ =

y

x
(3) (2)

dy

dx
=

y

x
1

y

dy

dx
=

1

x∫
1

y

dy

dx
dx =

∫
1

x
dx

x > 0 y > 0

log y = log x+ C1 C1

log
y

x
= C1

y

x
= C C = eC1

(2)

y = Cx C

(4) (2) (3) f(x) = Cx (1) f(1) = 1 C × 1 = 1 C = 1

f(x) = x
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(1) fx(x, y) = 2x− y + 2 fy(x, y) = −x+ 4y − 4

(2) fxx(x, y) = 2 fxy(x, y) = fyx(x, y) = −1 fyy(x, y) = 4

(3) ⎧⎨
⎩fx = 0

fy = 0

⎧⎨
⎩2x− y + 2 = 0

−x+ 4y − 4 = 0

(x, y) =

(
−4

7
,
6

7

)
(
−4

7
,
6

7

)
fxx = 2 > 0

∣∣∣∣∣fxx fxy

fyx fyy

∣∣∣∣∣ =
∣∣∣∣∣ 2 −1

−1 4

∣∣∣∣∣ = 7 > 0

f(x, y)

(
−4

7
,
6

7

)
f

(
−4

7
,
6

7

)
= −16

7

f(x, y) f

(
−4

7
,
6

7

)
= −16

7
(4) ∫∫

D

f(x, y) dx dy =

∫∫
D

(x2 − xy + 2y2 + 2x− 4y) dx dy

=

∫ x=3

x=0

(∫ y=2x

y=0

(x2 − xy + 2y2 + 2x− 4y) dy

)
dx

=

∫ x=3

x=0

([
x2y − 1

2
xy2 +

2

3
y3 + 2xy − 2y2

]y=2x

y=0

)
dx

=

∫ x=3

x=0

(
2x3 − 2x3 +

16

3
x3 + 4x2 − 8x2

)
dx

=

∫ x=3

x=0

(
16

3
x3 − 4x2

)
dx

=

[
4

3
x4 − 4

3
x3

]3
0

= 108− 36 = 72
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(1) A =

(
1 2

2 1

)

(2) A

(
1

1

)
=

(
1 2

2 1

)(
1

1

)
=

(
3

3

)
= 3

(
1

1

)
(
1

1

)
A 3

A

(
−1

1

)
=

(
1 2

2 1

)(
−1

1

)
=

(
1

−1

)
= (−1)

(
−1

1

)
(
−1

1

)
A −1

(3) p1 =
1√
2

(
1

1

)
p2 =

1√
2

(
−1

1

)

|p1| = |p2| = 1 p1 · p2 = 0 P =
(
p1 p2

)
(2) AP = P

(
3 0

0 −1

)

A P P−1AP =

(
3 0

0 −1

)

(4) P =

(
cos π

4 − sin π
4

sin π
4 cos π

4

)
P

π

4
rad

(
x′

y′

)
= P−1

(
x

y

)

F (x, y) =
(
x′ y′

)
tPAP

(
x′

y′

)
= 3x′2 − y′2

F (x, y) = 1 3x2 − y2 = 1
π

4
rad

F (x, y) = 1

- 4 -


