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高 級 卷

1-10 3

1. 21× 2015

(A) 45 231 (B) 54 321 (C) 42 315 (D) 14 325 (E) 23 514

21× 2015 = 42315
: (C)

2. K = L+R2 L = 4 K = 85 R R

(A) 5 (B) 7 (C) 9 (D) 4 (E) 8

L = 4 K = 85 85 = 4 + R2 R2 = 81 R
R =

√
81 = 9

: (C)

3. 5 3
$1000

(A) $325 (B) $300 (C) $250 (D) $375 (E) $500

5 + 3 = 8 $1000× 3

8
= $375

: (D)

4.
x

(A) 108◦ (B) 105◦ (C) 90◦ (D) 120◦ (E) 102◦
x

60◦ 90◦ 108◦ 258◦

x◦ = 360◦ − 258◦ = 102◦

: (E)
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5. 3−2 − 2−3

(A) −1 (B) 0 (C) − 1
72

(D) 1
72

(E) 17
72

3−2 − 2−3 =
1
9
− 1

8
=

8
72

− 9
72

= − 1
72

: (C)

6. ( 初級卷 17 中級卷 11 )
中 80 cm

中 88 cm

(A) 112 cm (B) 132 cm (C) 96 cm (D) 168 cm (E) 156 cm

1
x y

y

y

x x

2y+x = 88 2x+y = 80 y−x = 88−80 = 8 y = x+8
y 2x+ y = 80

2x+ x+ 8 = 80

3x = 72

x = 24 y = 32 2x+ 2y = 112cm
: (A)

2

88 − 80 = 8cm x cm
(x + 8) cm 2x + x + 8 = 80 3x = 72 x = 24

2x+ 2(x+ 8) = 2× 24 + 2× 32 = 112 cm
: (A)

3
w h 2w + h 2h+ w
3w + 3h = 80 + 88 = 168 w + h = 168 ÷ 3 = 56

2(w + h) = 112 cm
: (A)
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7. ( 初級卷 22 中級卷 14 )
6

(A) 1
6

(B) 5
12

(C) 1
4

(D) 1
3

(E) 1
2

6 中 6 中
3 2 4 36 中

X X X X X X
X
X
X
X
X

X
X

X
X

1
1

2

2

3

3

4

4

5

5

6

6

6 15
36

=
5
12

: (B)
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8.
中

(A) 2
9

(B) 1
8

(C) 1
5

(D) 1
7

(E) 1
6

1

16
中 2

2

16
=

1

8

: (B)

2
中 中 ±120◦

6 3
8

1
8

: (B)

9. 20 4
中

(A) 26 (B) 40 (C) 38 (D) 22 (E) 32

1
x x+ 20 x+ 20 + 4 = 3(x+ 4) x = 6

6 + 20 = 26
: (A)

2
4 4

20 4 2 4
20÷ 2 = 10 10× 3 = 30 10− 4 = 6 30− 4 = 26

: (A)
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10. ( 中級卷 12 )
8

11 500 km km

(A) 120 (B) 6 (C) 1 (D) 24 (E) 60

8 8× 24 = 192

11500
192

≈ 12000
200

= 60 km

: (E)

11-20 4

11. A {0, 1, 2} B {3, 6, x} 中 x A 中

B 中 C C 5
x

(A) 12 (B) 4 (C) 24 (D) 0 (E) 6

A 中 B 中 0 0 0
3 6 x 6 12 2x 9

C = {0, 3, 6, 12, x, 2x}

C 5

(i) x ∈ {0, 3, 6, 12} 2x /∈ {0, 3, 6, 12} x = 12 2x = 24

(ii) 2x ∈ {0, 3, 6, 12} x /∈ {0, 3, 6, 12} 2x ∈ {0, 3, 6, 12} x = 0 3 6

: (A)
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12.
1

1
1
2
+ 1

3

+
1

1
4
+ 1

5

(A) 5
16

(B) 3
14

(C) 60
77

(D) 45
154

(E) 70
66

1
1

1
2
+ 1

3

+
1

1
4
+ 1

5

=
1

1
5
6

+
1
9
20

=
1

6
5
+ 20

9

=
1
154
45

=
45

154

: (D)

13. L cm × 200 cm
8 cm ×

4 cm 5 cm
L

(A) 253 (B) 155 (C) 400
(D) 250 (E) 158

L cm

200 cm

5 cm

200÷ 4 = 50
3 cm

3× 49 = 147 cm L = 147 + 8 = 155
: (B)
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14. 級 25 中 11 15 16 級
15 16 15 16

(A) 7
25

(B) 2
5

(C) 4
25

(D) 1
5

(E) 6
25

1
15 16

5 10 15
6 4
11 14

: (C)

2
15 中 15 15 ÷ (1 + 2) = 5 16 15 − 5 = 10

14 16 中 14− 10 = 4 16
4
25

: (C)

15. 20 cm
10 cm

cm

(A) 5 (B) 5
√
3− 5 (C) 10− 5

√
2

(D) 4−
√
10 (E) 5(2−

√
3)

10 cm

20 cm

O

A B

M

5

10

O
AB 中 M MB = 10÷ 2 = 5 cm

OB = 20 ÷ 2 = 10 cm r = OM
△MBO r2 = 102 − 52 = 75

r =
√
75 = 5

√
3 10 − 5

√
3 =

5(2−
√
3)cm

: (E)
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16. E G
G E F

360 F
G

(A) 120 (B) 40 (C) 80 (D) 60 (E) 20

e f g E F G

GE F

g

f

e

e + f + g = 360 e = 2g G E
g F 0.5g f = 1.5g

e+ f + g = 360

2g + 1.5g + g = 360

g =
360

4.5
= 80

f − g = 0.5g = 40 F 40 G
: (B)
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17. 級 (10 ) 中 5

1
2
3
4
5

...

1 1 49 中

(A) (B) (C) (D) (E)

1 2 3 4
5 6 7

1
2
3
4
5

1
2
3
4
5

6
7
1
2
3

4
5
6
7
1

2
3
4
5
6

7
1
2
3
4

5
6
7
1
2

3
4
5
6
7

1
2
3
4
5

6
7
1
2
3

4
5
6
7

5 3 1 6( 1 中 )
X 中 X

中 5 2
7 5 3 4( )

: (C)

18. x y (2x + 1)(2y − 1) = 2015 xy

(A) 36 (B) 40 (C) 12 (D) 30 (E) 24

2015 2015 = 5 × 13 × 31
2015 2 1 中 5 13 31 31
2 1 2y − 1 = 31 = 25 − 1 2x + 1 = 5 × 13 = 65 = 26 + 1

x = 6 y = 5 xy = 5× 6 = 30
: (D)
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19. N 1 N N
N = 55 55 + 11 = 66 N 42

(A) 3 (B) 4 (C) 1 (D) 0 (E) 2

1

N 42 = N +
N
2

=
3N
2

N =
2
3
× 42 = 28

N N k ≤ 1
3
N 42 = N+k ≤ 4

3
N N ≥ 3

4
×42 =

31.5 33 41 中

N 33 35 37 39 41
k 11 7 1 13 1

N + k 44 42 38 52 42

N 28 35 41 3
: (A)

2
42 = 41 + 1 = 40 + 2 = 39 + 3 = · · · = 28 + 14

N 41 40 39 38 37 36 35 34 33 32 31 30 29 28
N 1 20 13 19 1 18 7 17 11 16 1 15 1 14

X X X

N 28 35 41 3
: (A)
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20. PQRS STUV
PS ST Q U

PV X Y
XQ+ Y U

(A) SU (B) RV (C) UQ

(D) PR (E) PV

P

R
V

T

Q

U

S

X

Y

PV 中 W SW PV

P

R
V

T

Q

U

S

X

Y

W

PQ = PS ∠XQP = 90◦ − ∠XPQ = ∠WPS ∠XPQ = 90◦ − ∠XQP =
∠WSP △PXQ △SWP QX = PW Y U = WV
QX + Y U = PW +WV = PV

: (E)
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21-25 5

21. 1

(A)
√
3 (B) 6

(√
3−

√
2
)

(C) 1
2

(√
3 +

√
2
)

(D) 1
2

(√
6 +

√
2
)

(E) 2

A B AB
1 高 1 高

A

B

1

1

1 1

AB = 2× 1
2
+2×

√
3
2

= 1+
√
3

1√
2
AB =

√
2
2

(
1 +

√
3
)
=

1
2

(√
2 +

√
6
)

: (D)
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22. 3 5

3 5 15 1
3

5
1
15

· · ·

( 中 )
( 中

) 2015

(A) 1
15

(B) 3 (C) 5 (D) 1
3

(E) 1
5

3 5 15 1
3

5
1
15

1
3

1
5

1
15

3
1
5

15 3 5

12 2015 = 12 × 167 + 11 2015
11 1

5
: (E)
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23. P Q R S ∠SRQ = 60◦ RS = 4
RQ = 6 SP = x PQ = y

x y

(A) x = 4 y = 2 (B) x = y = 3 (C) x = y = 4

(D) x = 4 y = 3 (E) x = 5 y = 2

P

Q

R

S
y

6
4

x

60◦

1
SQ SQ = d

P

Q

R

S
y

6
4

x

60◦

d

PQRS ∠SPQ = 180◦ − ∠SRQ = 120◦

:

x2 + y2 − 2xy cos 120◦ = d2 = 42 + 62 − 2× 4× 6× cos 60◦

x2 + y2 + xy = 16 + 36− 24 = 28

(x+ y)2 − xy = 28 (1)

中 x = 4 y = 2
: (A)

2
PQRS ∠SPQ = 180◦ − ∠SRQ = 120◦ RQ
T △SRT

P

Q

R

S

T

y

2

4
4

x

4

60◦

120◦

120◦

PQTS x = 4 y = 2 PQTS x = 2 y = 4
PQTS 中 x = 4 y = 2

: (A)
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24. a1 < a2 < a3 < a4 < a5 < a6 < a7 中 100

(A) 3 (B) 7 (C) 4 (D) 6 (E) 1

1
bi = ai+1

ai
中 1 ≤ i ≤ 6 a7 =

a1b1b2b3b4b5b6 < 100 中 bi 2

• a1 ≥ 2 a7 ≥ 27 = 128 a1 = 1

• bi 中 4 a7 ≥ 1× 25 × 4 = 128
bi ≤ 3 中 1 ≤ i ≤ 6

• bi 中 3 a7 ≥ 1× 24 × 32 = 144

(b1, b2, b3, b4, b5, b6) (2, 2, 2, 2, 2, 2) (2, 2, 2, 2, 2, 3)

7 b1 b2 b3 b4 b5 b6
a1 a2 a3 a4 a5 a6 a7 7

: (B)

2
a7 1 2 4 8 16 32 64 a7 = 64

2 中 3 a7 = 96
6 a7 = 96 ak+1 ÷ ak 3 中 2

a7 > 100 7
: (B)
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25. 4 2

(A) 6
5

(B) 1
3
(
√
19 + 1) (C)

√
21− 2
3

(D) 2
3
(
√
22− 2) (E) 12

5

2x P Q Q 中
P

中 P

x

x√
2 x

O Q

P

Q
2x

√
2x

O

P

Q

(OP )2 = (2 + 2x)2 + (
√
2x)2 = 4 + 8x+ 6x2

OP = 4

6x2 + 8x+ 4 = 16

3x2 + 4x− 6 = 0

x =

√
22− 2

3

2x = 2
3
(
√
22− 2)

: (D)
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26-30 000-999

26 6 27 7 28 8
29 9 30 10

26. ( 中級卷 27 )
2015 n

1
3
+

1
n

n

1

1

3
+

1

n
=

n+ 3

3n
=

a

b

中 b < n gcd{a, b} = 1 k = gcd(n + 3, 3n)

k =
3n
b

>
3b
b
= 3

k n + 3 3n + 9 k 3n k 9
k > 3 k = 9 9a = n + 3 9b = 3n n = 9a − 3

b = 3a− 1 < n n 6 15 24 33 . . .
n

1

3
+

1

n
=

1

3
+

1

9a− 3
=

3a− 1

9a− 3
+

1

9a− 3
=

3a

9a− 3
=

a

3a− 1
=

a

b
.

n n ≤ 2014 中 n = 9a − 3 a

9a− 3 ≤ 2015 =⇒ 9a ≤ 2018 =⇒ a ≤ 224
2

9
=⇒ a ≤ 224

224
: (224)

2

n 3 3n n + 3
n n 3

n 3 6 9 12 15 18 21 24 27 · · ·
1
3
+

1
n

2
3

3
6

4
9

5
12

6
15

7
18

8
21

9
24

10
27

· · ·

1
2

2
5

3
8

· · ·

n
3
+1 3 n 6 15 24 33 . . . n

9 3 3 中 2015 2013 2016 = 224× 9
3 n 6 = 1× 9− 3 2013 = 224× 9− 3 224

: (224)
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27. 100 × 100 × 100 PQRSTUVW
1 × 1 × 1 Z PS
PZ = 33 V Z 1× 1× 1

P S

R
Q

T

UV

Z

V USP 100 × 100
1 ×

√
2 V Z 33 × 100 33 100

V Z V Z 32
99 32 + 99 = 131

131 + 1 = 132 1× 1× 1
: (132)

28. ( 中級卷 29 )
中

中 0 3 5 6
9 10 12 15
2 2 3

• 2× 1
15

30

• 2× 2
15

60

• 3× 3
15

90

2

15
× 30 +

4

15
× 60 +

9

15
× 90 = 4 + 16 + 54 = 74

: (74)
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29. 38 × 32 ABCD P Q R S
AB BC CD DA AP
PB BQ QC CR RD DS SA

PQRS PQRS

D C

BA

R

Q

P

S

1
中 O PR = QS r = OP = OS

ABCD 中 E F G H x
y 4 中 2 2

D C

BA

R

Q

P

S

E

G

F
H

O

x

y

r

r

D C

BA

R

Q

P

S

E

G

FH

Q′

S ′

中 PQ′RS ′ △PRS △PRS ′

PR △PRS ′ PR 高 △PRS ′ △PRS PQ′RS ′

PQRS 中 PQRS

△EOP x2+162 = r2 △HOS y2+192 = r2

x2 − y2 = 192 − 162 = 3× 35 = 105

(x+ y)(x− y) = 3× 5× 7

中 x+ y < 35

(i) x+ y = 21 x− y = 3

(ii) x+ y = 15 x− y = 7

(i) 中 x = 13 y = 8 △APS △CRQ 1
2
× 6× 24 = 72

△BQP △DSR 1
2
× 8× 32 = 128 PQRS 38× 32− 2×

72− 2× 128 = 816

(ii) 中 x = 11 y = 4 △APS △CRQ 1
2
× 8× 20 = 80

△BQP △DSR 1
2
× 12× 30 = 180 PQRS 38× 32− 2×

80− 2× 180 = 696

PQRS 816
: (816)
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2
PQRS

D C

BA

R

Q

P

S

a 38− a

38− a a

32− b

b

32− b

b

PQRS = 38× 32− ab− (38− a)(32− b)
= 38b+ 32a− 2ab

1 ≤ a ≤ 19 △APS △BQP
a
b
=

32− b
38− a

b2 − 32b+ a(38− a) = 0 b

b =
32±

√
322 − 4a(38− a)

2

= 16±
√
256− a(38− a)

a = 1 . . . 9 256 − a(38 − a) = (a − 19)2 − 105
:

a 1 2 3 4 5 6 7 8 9 10 . . . 19
(a− 19)2 − 105 219 184 151 120 91 64 39 16 −5 < 0

X X

a = 6 b = 16 ± 8 a = 8 b = 16 ± 4 (a, b) (6, 8)
(6, 24) (8, 12) (8, 20) 400 816 520 696 PQRS

816
: (816)
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30. S 0 2015 S

1
S 0 2015 S k + 2 中 k
0 ≤ k ≤ 2014 S 0 2015

k S = {0, 1, 2, . . . , k, 2015} S

(0 + 1 + 2 + · · ·+ k) + 2015

k + 2
=

1
2
k(k + 1) + 2015

k + 2
=

1

2

(
k + 2 +

4032

k + 2

)
− 3

2
. (⋆)

1

2

(
k + 2 +

4032

k + 2

)
≥

√
(k + 2)× 4032

k + 2
⇒ k + 2 +

4032

k + 2
≥ 2

√
4032

中 k + 2 = 4032
k+2

k + 2 =
√
4032 = 63.49 . . . k = 61.49 . . .

0 ≤ k ≤ 2014 k + 2 + 4032
k+2

k k

(⋆) k = 61 k = 62

k = 61 S 1
2

(
63 + 4032

63

)
− 3

2
= 62 k = 62

S 1
2

(
64 + 4032

64

)
− 3

2
= 62 S

62
: (62)

2
n 0 2015 Sn =

{0, 1, 2, . . . , n− 2, 2015} 中 2 ≤ n ≤ 2015 mn Sn

mn =

1
2
(n− 1)(n− 2) + 2015

n
=

n2 − 3n+ 4032

2n

Sn+1 = Sn−1 ∪ {n− 1} n− 1 < mn m2 m3 m4 · · ·
n − 1 = mn

n > 0 n− 1 < mn 2n(n− 1) < 2nmn

2n2 − 2n < n2 − 3n+ 4032

n2 + n− 4032 < 0

4032 = 26 × 32 × 7 = 63× 64

(n− 63)(n+ 64) < 0

−64 < n < 63

m2 m3 m4 · · · m63 = m64 = 62

: (62)


