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M C(−1, 0, 0) D(0, 0, 1) M

(
−1

2
, 0,

1

2

)
B(0, 1, 0) D(0, 0, 1) yz

y + z = 1

BD N

N(0, s, 1− s) (0 � s � 1)

t1 =
(1− s)− 0√

(0− 1)2 + (s− 0)2
=

1− s√
s2 + 1

· · · · · · 1©

t2 =

1

2
− (1− s)√(

−1

2
− 0

)2

+ (0− s)2

=
s− 1

2√
s2 +

1

4

· · · · · · 2©

(1) t2 = 0 2© s =
1

2
1©

t1 =
1− 1

2√(
1

2

)2

+ 1

=
1√
5

· · · · · · ( )

(2) ABD BCD 1
√
2

BD BCD 2 BD

l =
−→
AN +

−−→
NM 2 AN NM

A

B

N

M

C

D

N0

AM BD N0

AN+NM � AM

4/7 ©駿台予備学校



N N0

l N N0 AM

DAM

DA =
√
2, DM =

√
2

2
, ∠ADM = 120◦

AM2 = DA2 +DM2 − 2DA ·DMcos 120◦

= (
√
2)2 +

(√
2

2

)2

− 2 ·
√
2 ·

√
2

2

(
−1

2

)

=
7

2

l√
7

2
=

√
14

2
· · · · · · ( )

(3) 1©, 2©
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2
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1
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� s � 1

2s

s2 + 1
� s

s2 +
1

4

⇐⇒ 1

2
� s � 1

2
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3

(1)

∫ π
2

0

f(sin 2x) sin x dx x =
π

2
− u

dx

du
= −1,

x 0 → π
2

u π
2
→ 0

sin 2x = sin 2
( π

2
− u

)
= sin(π − 2u) = sin 2u, sin x = sin

( π

2
− u

)
= cos u

∫ π
2

0

f(sin 2x) sin x dx =

∫ 0

π
2

f(sin 2u) cos u
dx

du
du =

∫ π
2

0

f(sin 2u) cos u du

∫ π
2

0

f(sin 2x) sin x dx =

∫ π
2

0

f(sin 2x) cos x dx

( )

(2) t = sin x− cos x t =
√
2 sin

(
x− π

4

)
dt

dx
= cos x+ sin x,

x 0 → π
2

t − 1→ 1

t2 = sin2 x− 2 sin x cos x+ cos2 x = 1− sin 2x ∴ sin 2x = 1− t2

∫ π
2

0

f(sin 2x)(sin x+ cos x) dx =

∫ π
2

0

f(sin 2x)
dt

dx
dx =

∫ 1

−1

f(1− t2) dt

( )

(3) I =

∫ π
2

0

sin x

1 +
√
sin 2x

dx (1) (2)

∫ π
2

0

f(sin 2x)(sin x+ cos x) dx = 2

∫ π
2

0

f(sin 2x) sin x dx =

∫ 1

−1

f(1− t2) dt

∫ π
2

0

f(sin 2x) sin x dx =
1

2

∫ 1

−1

f(1− t2) dt

f(x) 0 � x � 1 f(x) =
1

1 +
√
x
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I =

∫ π
2

0

f(sin 2x) sin x dx

I =
1

2

∫ 1

−1

1

1 +
√
1− t2

dt

1

1 +
√
1− t2

I =

∫ 1

0

1

1 +
√
1− t2

dt

t = sin θ
(
0 � θ � π

2

)
dt

dθ
= cos θ,

t 0→ 1

θ 0→ π
2

√
1− t2 =

√
1− sin2 θ =

√
cos2 θ = | cos θ| = cos θ

(
∵ 0 � θ � π

2

)

I =

∫ π
2

0

1

1 + cos θ

dt

dθ
dθ

=

∫ π
2

0

cos θ

1 + cos θ
dθ =

∫ π
2

0

(
1− 1

1 + cos θ

)
dθ

=

∫ π
2

0

⎛
⎜⎝1− 1

2 cos2
θ

2

⎞
⎟⎠ dθ =

[
θ − tan

θ

2

]π
2

0
=

π

2
− 1 · · · · · · ( )

7/7 ©駿台予備学校


