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s 20% +y* = Tey + 5 .
1. 24 (a,b) é,ﬂz,én{ s “2{ TYTD A K o b -
¢ -y =dry —1
2+ 12 =7 5
Suppose (a,b) is an integral solution of =ty o Find |a — b|.
22—y =dxy —1
(A) 1 (B) 2 (©€) 3 (D) 4 (E) 5
L [0
2. K — (12 °
£ = !Zk(k +1)]
k=1
BEL
. 1 2
Find the value of 0 [; E(k“+1)|.
(A) 420 (B) 633 (C) 840 (D) 963 (E) 572

B.i@%ﬁ{ﬂﬂ = 200825 mwen s e

g(zr) = 3loggsx+1
= 2log, 25
Find the number of intersections of the following two functions f(@ 8z .
g(z) = 3logesz+1

(A) O (B) 1 (C) 2 (D) 3 (E) 4
4z 4+ 3y < 30
. w o T+ 2y <12 . =
4 Chog,y BATFHRER li;— » K 300+ 40y BB KA -
Tz
y=0
4z 4+ 3y < 30
2y < 12
Find the maximum value of 30z + 40y subject to the constraints v i Oy -
:E _—
y=>0
(A) 292 (B) 288 (C) 284 (D) 280 (E) 276
5 &%pgjﬁif(m)}-%i f(z) _ r+1 n T+1 ’;ﬁf(:c) A (;r:2+4)

(2 +x+4)2 (22+z+4)2 22+x+4
By R K o

1 1
Suppose the polynomial f(x) satisfies f(z) _ T+ T+

(r24+x+4)?2 (224+2+4)?2 22+x+4
the remainder of f(x) divided by (2% + 4).

Find

(A) z+1 (B) 3z -2 (C) 2z +2 (D) 3z —4 (E) 22 -3
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6. Chna,BAFER 22+ (1+vVDr+vV2=0 BRMER > £ %" i %/3 .
Let a, 8 be the two roots of the equation 22 + (1 + V2)z 4+ /2 =0. Find %} 4 %
(A) 3+2v/2 (B)1+2v2 (C) 2++v2 (D) 3v2 (E) 2v/2

7. AN ZHKA13,14,15 0 AAEESER ¥ HE R R 2R
Consider the triangle whose lengths of three sides are 13,14, 15. Let r and R be the radii
of its inscribed circle and circumscribed circle respectively. Find 2rR.

(A) 65 (B) 70 (C) 75 (D) 80 (E) 85

8. B 0<z<m Bz HEFX coszcosdzr = cosbrcosTx * K x THEE ARG MEHL -
How many solutions does the equation cosxz cos3x = cosbx cos 7z have on the interval
[0,7)?

(A) 4 (B) 8 (C) 6 (D) 12 (E) 16

9.  EdoabATHAEFERX \/“2 \/i_l = @M Ba>be R b

Bi— 1 * +2
Let a,b (a > b) be the two solutions of the equation \/I—+2 + \/a: —1._5 . Find 2a —b.
r—1 r+2 2
(A) 3 (B) 4 (C) 5 (D) 6 (E) 7

10, &% a>0° BE 22 +9y?+22—4y+a=0$2H 22 +y? -4 —12y+4=0A > Ka-
24+ 9y2+2x—4y+a=0

are internally tangent.
22 +y2 —4r—12y+4=0 yane

Suppose a > 0 and the two circles

Find a.

(A) 2 (B) 8 (C) 4 (D) 5 (E) 10

1. =ZAMABCH ={ATAREIRE A(-2,1),B(3,4),C(1,-2)° %% P £ AB HELBH
R PA:PB=2:1° XK tan(£LPCB) °
Consider the triangle whose three vertices are A(—2,1), B(3,4),C(1,—2). Let P be a point
on AB such that PA: PB =2 : 1. Find tan(ZPCB).
6 3 8 13 19

(A) 5 B) ; ©) () & () 33
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12, GRMGHRA—MBFL 6370 2 ZHEMK - THMEHTFT (FLAML) LR L
A(60°S,0°F) $& B(60°S,120°F) Ry s M 69 5 43 96 #f ?
Assume that the earth is a perfect sphere of radius 6370 km. Which of the following
numbers (in kilometers) is closest to the shortest distance between two points A(60°S,0°E)
and B(60°S,120°F) on the earth’s surface?

(A) 5700 (B) 5800 (C) 5900 (D) 6000 (E) 6100

13, EM /0 —z)3 F@AK a+br+cx?+da®> Ra+b+ce+de
The first four terms of the series expansion of /(1 — z)3 are a + bx + cz? + dz®. Find

a+b+c+d.
3 5] 3 1 1
A -% B © -3 D) 3 () -

14, oo BA—BEHEGETFH L A—ETHK % o) =12°|b| =3 BEOF 2a + kb
2a — kb AAnEE > B k=
Let a and b be two nonzero vectors, and let k& be a positive real number. If |a| = 12,
|b| = 3, and the vectors 2a + kb and 2a — kb are perpendicular to each other, then k =

(A) 1 (B) 2 (C) 4 (D) 8 (E) 16
15. 4i=y=1°% n BTIMTMEE > (V3+i)" B—FH?
Let i = /—1. For which of the following values of n is (v/3 + i)" a real number?
(A) 15 (B) 56 (C) -3 (D) —32 (E) —42

16. A 22 +3y? — 4z — 6y — 5 =0 6 R dhby R E BT ?

What is the length of the major axis of the ellipse 22 + 3y* — 42 — 6y — 5 = 07?

(A) 4V3 (B) 4 (C) 2V3 (D) 2 (E) V3
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17.

19.

20.

Chothif C ARBIRFALE re O o THRFATHEM?
2+4cosb y

A curve C is defined by the polar equation r = ——————. Which of the following is true?
2+ 4cosb

C B—E% ° Cis a line.

C B—#H o C is an ellipse.

C B—#h# o C is a parabola.
C B—" W o C is a hyperbola.
vA_E % 3F None of the above

(A)
(B)
(©)
(D)
(E)

(A) 1 (B) 0 (C) In3 (D) 3 (E)

Wl

THM—8:%A Bdodnbk y =222+ 1 £ (1,3) ROMBFTEX?
Which of the following is an equation of the tangent line to the parabola y = 22% + 1 at
the point (1,3)?

(A) dz—y—-1=0
(B) 2r—y+1=0
(C) z—4y+11=0
(D) 2—2y+5=0
(E) YA 3F None of the above

THI G F o AR EAE ?

Which two of the following statements are true?

(1) ## 22020 — 2020219 +2018 =0 A EHM [0,1] WA TR
The equation 22020 — 20202!%? + 2018 = 0 has a real root in the closed interval [0, 1].

(2) % lim f(z) # lim g(a) BRAEE B lim (F(2) +g(x) FRAA °
If nelthel 11111 f( ) nor hm g(z) exists, then hm (f(z) + g(x)) does not exist.

3) % M"—2<gc<2ﬂ%f » (@) >0 Bl f(-1) > f(1)°
If f/(x) >0 when —2 < z < 2, then f(—1) > f(1).

b
(4) % fEMHEM [q,b] J’_ié-?ﬁ"ﬂ']% f(z)dz=0-°

d b
If f is continuous on the closed interval [a, b], then o / fiz) dxe=0.

(A) (1), (2) (B) (1), (3) (©) (1), (4) (D) (2), (3) (E) (2), (4)
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21, —FH =AM RIEFER 5 mm/s ° Fi% kA 10 mm 8 0 = AN @AL 693 F AT ?
The sides of an equilateral triangle are increasing at a rate of 5 mm/s. At what rate is the
area of the triangle increasing when the sides are 10 mm long?

(A) 5013 mm? /s
25\/5 mm2
( ) 50 mm?/s
(D) 25 mm?/s
(E) ¥AE% 3 None of the above

22, B z+y=0 Rt x = y? + 3y FTE ARE M 69 AT E 4T ?
What is the area of the region bounded by the line 4% = 0 and the parabola = = y* + 3y?

() 2 B) 2

3 3 (C) 36 (D) 12 (E) 9

23, &E f(x) =62 — 423 + 4 (x € R) 89 ADAELBAT ?
What is the smallest possible value of the function f(z) = 6z* — 42® + 4 (z € R)?

39 31 106 82

© 5 (D) o (E) =

(A) 4 () =

24, R f A—MARALER EOTHEMEIKEL /@4 - % f1) =0 B f/(1) = 8 A
f(l—:1,72)+f(1+31:3)

}n—i(l) 2.’132 -
Suppose f is a differentiable real-valued function defined on R and f’ is continuous. If
1—a? 1+ 32®
f(1) =0 and f’(1) = 8, then lim =2 )+.f( +827) =
x—0 2.’172

(A) —4 (B) —3 () 0 (D) 4 (E) oo

25 X f AT AL (l,oo) LR THEMIE - ZHHA 2> 10 f(a)=

F2) =00 M f4) =
Suppose f is a differentiable real-valued function defined on (1, 0c). If f'(z) =
all z > 1 and f(2) =0, then f(4) =
o
(In2)2
1
2(In2)2
3
(©) 4(In 2)2
3
8(In2)?
(E) ¥AE%3F None of the above

— for




