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1. 2,0, 14c 9w B#cF ot a’? & ab® vhe Bin%, & B#F Fakh- B

BLR A lcF § 2

What is the maximum number if we put 2, 0, 1, and 9 at the four locations of a?“ or

ab® ? (one digit can be used only once at one location)

(a) 2910

(b) 9210

(c) 912°

(d) 20

(e) ™ F w2t - None of the above.
2. 4 a; = 2019 shw BHEF A £ Pk~ BeF 9210 B2 A B F 0129, € F ) a, =
9081, £ #= a, e BHF ac £ Pk~ BcF 9810 2 Ao B F 0189, € F 3 az =
9621, it 2B, fayyq FE,
For a; = 2019, we rearrange the digits of a, to get the largest number and smallest
numbers, then the smallest number, 0129, is subtracted from the largest number, 9210, to

get a new number a, = 9081. Then repeat the operation for each new number, for
example, a; = 9810 — 0189 = 9621. Find the value of a,(;9.

(a) 8352
(b) 6174
(©0

(d) 1024

(e) ™+ ¥ 2t - None of the above.

2019
3. f(X)=Z k(k1+x), F(1) =2

k=1
(a) 1
(b) o=

2019

2020
© 2010

(d) ==

2020

(e) ™ F w2t - None of the above.
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4. n §- & F#,n<2019, 7 ng 20195 8, iR atkean § SR
How many positive integers, n, where n < 2019 that satisfy the condition that n and
2019 are co-prime?
(a) 2018
(b) 1346
(c) 1314
(d) 673

(e) ™+ ¥ 2t - None of the above.

5. M T¥R—- BN T uE A 2019?
Which of the following expression will yield 2019?
@ 1+2x3x4+5x6x%x(7x8+9)
(b) 1+2x34+5x6+(7%x8+9)
() 1+2%x3x4+5x6x%x(7+8x%x9)
(d)1+2x34+5x6x(7%x8+9)

() r 1+ % 2t - None of the above.

6. H3 S#cf(x) = 14" & g(x) =logy 4 x chizit @ iﬁﬁ Fz?
Which of the following description for f(x) = 1.4* and g(x) = log, 4 x is correct?
@ f(2)>g(2)
(b) £(1.4%) < g(1.4%)
(c) » &n#ci >3 & i B o There are at least two intersections for the two functions.

(d) # %X 3 < 2 - There is no intersection for the two functions.

() r+ ¥ 2t - None of the above.
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7. # f(0) =x(x—1) —3x(x — 2) + 2(x — 1) (x — 2) engkit, T 7@ —‘F%JI Fz?

Which of the following description for f(x) = x(x — 1) = 3x(x —2) + 2(x — 1)(x —

2) is correct?

@ f(x) i+ f s €= =% %755 o f(x) is apolynomial of degree 2 after simplification.

(b) f[(x)+1=0

) f3) =4

) f(x) “f o (x — 2) vk ;8 1 - The remainder of f(x) is 1 when divided by

(x —2).

(e) ™ F ¢ 2t - None of the above.

8. AW 335 flx) 2 g(), fx) % glx) shaRst S (x—1), @ g(x) % ™ f(x) 0
e J (x—1), T skt e ﬁ I FE?
For two polynomials f(x) and g(x), f(x) has aremainder of (x — 1) when divided by
g(x) and g(x) also has a remainder of (x — 1) when divided by f(x). Which of the
following is correct?

@ f+gx)=x-1

b) fFG)—gx) =x—-1

(€) f(x) #.= = %535 - f(x) is a polynomial of degree 2.

(d) f(x) §2 g(x) == #* = - The degrees of f(x) and g(x) are different.

(e) ¥ 2 - None of the above.

9. ¥ w73 eha, beER, 3t Sdkcy = f(x) = alog, x + b ehszit f?—‘ﬁﬁléﬁ‘?
Which of the following description for the function y = f(x) = alog, x + b is correct
by consideringall a, b € R?

@y=f(x)*»+#wd-iE2m-y=f(x)isneverastraight line.
(b) lim f(x) - =% % & ° lim f(x) never exists.
X—>00 X—00
() ¥ 453 a, b it #iLF F#kE(m, n), m, n€Z, ik &En=f(m) - There

exists a, b which makes no integer point (m, n), m, n € Z, that satisfiesn =
f(m).

y=fx)2Y =b-x* P{7;tex>0- 2§ 22> & - Thegraphof y = f(x)
are the same as the graph of 2¥ = b - x* when x > 0.

(e) r+ ¥ 2t - None of the above.
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10.rige R iax—y=m, Lrax—y=n, I;:x+ay=m, [:x+ay=n, “tE1
T w76 f 52
What is the area bounded by the four lines I;:ax —y =m, L:ax —y =n,
Gix+ay=m, [;:x+ay=n?

(m-n)”
@) T

(b) (m-n)?

a?+1
(m-n)?
(C) 2a%2+2

(m-n)?
(d) 2vVaZ+1

(e) ™+ ¥ 2t - None of the above.

11. (1 41)201° =2

() 21°°°(1 + 1)
(b) 210°°(1 - {)
(C) 21009(_1 _ l)
(d) 21009(~1 + i)

(e) ™+ ¥ 2t - None of the above

122820 x*+ (m—5)x>+m+3=0% 2= BHEFI, P mv 12575 R#K?
The equation x* + (m — 5)x? + m + 3 = 0 has four different real roots, then m = ?
(8 =3
(b) -1
(© 1
(d)3

(e) 2+ ¥ 2 - None of the above.
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14.

15.
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AABC, AB =3, BC=6, 30° < /B <120° K £Cehé R +?
AABC, AB =3, BC =6, 30° < «B < 120°, What is the maximum value of 2C ?
(@) 15°
(b) 30°
(c) 45°
(d) 60°

(e) ™+ ¥ 2t - None of the above.

P & AABC * , APBC : APAC : APAB=1:2:3. 0P = aOP + BOP +yOP,

(o, By) =7
P is inside AABC, APBC : APAC : APAB=1:2:3. 0P = aOP + BOP + yOP,
(o, By) =7

(8 (L, 2 3)
OFCHERE
(c)6:3:2

o =D

(e) ¥ 2 - None of the above.

Alice ~ Bob ~ Cathy #/:7 3 A>B—>C—>A—>B— ) Ffg= ot 45,
AZ D e d 10 BF BRSSPI 2 LRSS S gt B3 T AR E?

Alice, Bob and Cathy take turns to roll three fair dices(A B —>C —>A—->B—---).
The one who first rolls total 10 wins the game and the game stops. What is the ratio of the
winning probabilities of Alice, Bob, and Cathy?

@1:1:1

(b)64:8:1

(c) 27:14:13

(d) 64:56:49

(e) 2+ ¥ 2 - None of the above.



16.a €N, [a, 20] = 7a + 1314, [a, 20] %+

17.

18.
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a2 20 end]

a €N, [a, 20] =7a+ 1314, [a, 20] stands for the least common multiple of a and

20, a="?

(@ 78
(b) 438
(c) 1314
(d) 2019

(e)

AABC ¥

, BCev #4532 AC** D2, * BD ¥ £ABC h4% T 4 4.

10, AABD i 5 w2

In a triangle AABC, the S|de AC and the perpendicular bisector of BC meet at point D, and
BD bisects ZABC. If AD = 8 and CD = 10, what is the area of AABD?

(a) 15v2
(b) 15v3
(c) 155
(d) 15v7
(e)

n €N, [?é

n €N, [:);

@ a3 =9

o1" an
1] :[cn
n

)=l

(b) ay +az; =a,

(C) a4+b4=C4+d4
@) c, +d, =3

(e) M+

_+ % 2t - None of the above.

% AD=8, CD=

_+ % 2t - None of the above.

b ,

dZ] T | it e I FE?

Z” ] which of the following is correct?
n

2t - None of the above.
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@) 2a
(b) 2ava
() 4ava
(d) 2vVa

(e) ™+ ¥ 2t - None of the above.

CTRIAEY 0B A, HeY Ay B C = ghdcBlfror, ftan 2.BAC= ?
The following figure is made by 10 squares. The points A, B, and C are shown in figure.
Find tan «BAC.

C

A ]

/[

B

(@ —1.75
(b) —1.5
(c) -1
(d) —V/3

(e) m+ ¥ 2t - None of the above.
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22.
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B f(x) =x3+ax +1 sk, e I F?

Which of the following description about f(x) = x3 + ax + 1 is correct?

(@a>0p%, f(x) ©F - & F1 - Whena >0, f(x) only has one positive real root.

b)a<—-1p, f(x) %3 = BF+ - Whena < —1, f(x) has three real roots.

(€ % ¢ ad izivik, 3853 - i f(x) 78+ 123 3§ (0,1) - There is only one
tangent line of f(x) which passes through (0, 1) for any real number a.

(dy #1353l a % f(x) @5 = B f 4, - B+ o There exists a such that f(x)
can have two negative roots and one positive root.

() r 1+ % 2t - None of the above.

t

f(x)=J;t2x2+2tx+3dx NHOEY
(8) 7t% +2t2 +3
(b) St° +3t2 +3
() 2t*+2t2 +3
(d) 7t% + 3t2 + 3

() r 1+ % 2t - None of the above.

Alice ~ Bob ~ Cathy ~ Don ~ Elsa ~ Fenny & = 4 BR/k;E 3k, 3 79504 ~ 4 % ~ ¥ %
ZRAUARVER, EEBUCARHARPTHRE o FF AEH- >, ¥ Alice - Bob
PER- A, Mier A EHD N SR

Alice, Bob, Cathy, Don, Elsa, and Fenny order three flavours of ice cream, chocolate,
vanilla, and mango, but only 4 servings per flavour are available. If each person chooses
one and Alice and Bob do not choose the same one, how many ways that the six people
can choose their ice cream?

(a) 432
(b) 474
(c) 486
(d) 729

(e) r+ ¥ 2t - None of the above.
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- BFEEZLIA)REIP s BEIEE 205F?, I PIRQ, F PQ~- & &
JRIEE T, AT BT, R Al Rl th, ARl pehd G a0
A circle of radius 1 is internally tangent to two circles of radius 2 at points P and Q,

where PQ is a diameter of the smaller circle. What is the area of the shaded region in the
figure, that is outside the smaller circle and inside each of the two larger circles?

\;J

(a) gn—zﬁ
(b)sm—v3
(©) 37 —3
(d) 2w —2v3

(e) ¥ 2 - None of the above.

F-z@m{lx,y, 2)Ix+y+z=3x—-—y+z=1}2 kg0, 0, 0)diT e}k
%&F o

Find the shortest distance between the line {(x,y, 2) | x + y+z =3, x —y + z =
1} and the origin (0, 0, 0).

(a) 3

(b) V3

() v2

d1

(e) 2+ ¥ 2 - None of the above.



