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1. RBE>v2018edcit » T 7))@ ‘ﬁﬂ FE?
Which of the following statements about the number 2018 is true?
(a) V¥ 4T A B I ST S fe.
There exist a, b € N such that 2018 = a? + b2.
(b) T ¥ B = AR AR Bk A
There exists n € N such that 2018 =n (n + 1)(n + 2).
(c) T¥ ka3 F g f
2018 can be expressed by p x g, where p and q are primes.
(d) o7 g aa BrEgk e i,
2018 can be expressed by m! - n!, wherem, ne N
(e) 12+ ¥ 2. None of the above.

2. a=0.2,b=18, T 7lscit v K & FE?
Ifa=0.2, b=1.8, which of the following statements is true?
(a) a+h=2
(b) b-4a=1
(c) 2=8
a
(d) 9a=b
(e) 2+ ¥ 2 None of the above.

3. Alice » Bob % j%2,0,18 ize B#F T RF(VEHE)A BB~ - B- a2
b ¢ &rAlice & hficF \* Bob < » 78t prAlice s i = #c Bob (0B i #ic~ &
#22
Alice and Bob choose two numbers (the two numbers can be the same) from 2, 0, 1,
and 8 to make a two-digit number a and b, respectively. If the number made by Alice
a is greater than Bob’s number b, what is the probability that the ones digit of a is also
greater than the ones digit of b?

(a) = .
b) = .
(c) =.

d 2.

(e) Z



4.

6.

7.
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y =f(x) = ZR2Px(x—k), $x LI UpF, y F A ED
What is x when y = f(x) = Y2228 x(x — k), has its minimum?
(a) 1009.

(b) 2019.

() =2,

o 2

4
(e) r 1+ %2t None of the above.

©1~2018 ¢ > 2 P 3eniddeie 3 8 hid ey B B2

From 1 to 2018, how many numbers have the factors 2 and 3, but do not have the
factor 8?

(a) 250

(b) 252

(c) 254

(d) 256

(e) 12+ ¥ 2. None of the above.

S ARXY-2X-3y = 1 F A EFEE?

How many solutions (x, y), X, y € Z are there for the equation xy - 2x -3y =1 ?
(a) 1.

(b) 2.

(c) 4.

(d) 8.

(e) 12+ ¥ 24 None of the above.

a,beR, TAIPHT A Zy=ax’+b#y=ax+b #E7;?
For a, b € R, which of the following figure is the graph for y = ax? + b and y = ax + b?

) ‘ ‘

(a) % (b) NG, i W

(e) BAEEEIE. None of the above.



8.

10.

11.
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50 e (x- 1) AR5 530 R (X - 2) kst B2 TRAG(X) =
(x+1)F () %2 (x-1)(x - 2) chskst 5 9

For the polynomial f (x), polynomial division of f (x) by (x-1) and (x-2) gives the
remainder 3 and 2, respectively. What is the remainders for the polynomial division
ofg(x) =(x+1)f(x) by (x-1)(x-2)?

(a) 6.

(b) x+4.

(c) x+5.

(d) 2x+4.

(e) 12+ ¥ 2L None of the above.

538 4 f(X) = x(x - 2)(x - 4) + ax(x - 2) - 8x + 6, a € R, f(4) > 0, T 7|4kt = H i FE?

For the polynomial f(x) = x(x - 2)(x - 4) + ax(x - 2) - 8x + 6, a € R, f(4) > 0, which of

the following statements is true?

(a) f(x)=07F +*t4 42, f(x) = 0 has one root which is greater than 4.

(b) 2+i &f(x) =0 2. 2 + i is one root of f(x) = 0, where i =v/—1.

(c) f(x) iz g f’ f(x) = 0 has no negative root.

(d) f(x) By = —x? R —fEHAZE. There is only one intersection of f(x) and y =
—x2,

(e) 2+ %2 None of the above.

MR ENAX<3x3-3X+2<|4x|¢ X T L ET ARG E Q
Which x can satisfy the inequality 4x < 3x3 - 3x + 2 < |4x|?
(a) 3
(b) 0
(c) -0.7
(d) -3

(e) 2+ % 2t None of the above.

26! &_A = #? How many digits are there in (26!)?
(log10 28! =~ 29.4841, 26! =1 x 2 x 3 x - x 26, log10 2~ 0.301, log10 3 = 0.4771,
logl0 7 = 0.8451)

(a) 25.

(b) 26.

(c) 27.

(d) 28.

(e) r2 ¥ % 2t None of the above.
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12 L:x+y=20&w ifd WI1:y=2%T2:y=3*T3:y=log,x,I'4:y=logzx
L wlp A= (x1; y1),B = (x2; y2), C=(x3; ¥y3), D = (x4; y4) = B > T F4cit @
H AR
A=(x1;yl), B=(x2;y2), C=(x3; y3),and D = (x4; y4) are the intersections of L : x
+y=20andthe fourcurvesI'l:y=2%T2:y=3% T3:y=log,x,and T'4:y=
log; x, respectively. Which of the following statements is true?

(a) AB <CD.

(b) AC =12.

(c) yl+y3=20.

(d) x1-x2=x3-x4.

(e) 12+ % 25 None of the above.

13. O ¥4f#cT e + ke, A=1+i,B=-1+/3i,C=AxB,AXxD=B. T 5|4t
G A
On complex plane, O is the origin, A=1+i,B=-1+V3i,C=A x B,A x D=B.
Which of the following statements is true?
(a) £AOC =105,
(b) OC=4.
(c) OA=0D.
(d) 2AOD =45 "o,
(e) 14t % 2t None of the above.

14. 0° <0<90° > *sinB~cosO~—L 2% X #7 > Bltand =?

cos 6
If0° <6 <90°, andsin 6. cos 6. —— form an arithmetic progression, what is tan
9?

l —1+/5
(a) —.

(b) 1++/5

.
(c) -1+V/5
(d) 1+/5.

(e) 12+ % 2t None of the above.
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15, &% & &L g +, 2% 2A(-3,0),B(3,0) A Flw, 1 E i ~ 28>~ ~7H
x’iﬁvi— K4 R=g] p l}‘ﬂ FP=(ab)si=% 4@, 5 2 ¢ 3 @Rl B BT F5]IR
3% 3F F 1 F erT?
For the following figure, A = (-3, 0), B = (3, 0). The radii of the concentric circles
centered at AorBare 1,2, 3, -+, 7. P=(a, b) is the intersection of two circles (shown
in the flgure) Which of the followmg statements is true?

(a) AABP £ % & = & 25, AABP is right triangle.
b2

a —
(b) =1 1.
) a2- 2 =1,

9

(d) a? +(b—3)%=36.
(e) 12+ % 2t None of the above.

16. #d,b,0, ATa bz BAF R, BT Ik P D
Suppose a , b, and ¢ are non-zero vectors on plane. Which of the following
statements is true?
() @1b,bLé —alé¢
(b) |a+ b|—|a— b|—>alb
(c) a C—»b—c
(d) |a|2 |b| =|1c2—>alb
(e) 2+ % 2t None of the above.



17.

18.

19.

2018 & % 35 &

then what is cos? 0?

A D

(a) %
(b) g
(c) 7.
(d) 2.
(e) 11+ % 2t None of the above.

= £ 4ABC ¥ ,AB =3,4C = 4, BC =5,PA+PB +PC =0. QA= QB =

T RE e B RE?

In triangle AB =3, AC =4, BC = 5,PA +PB +PC =0 . QA=

QC. Which of the following statements is true?
(a) PQ:PA=2:1.
(b) BP =BA +BC.
(c) CP:BP =1:1.

(d) BP =¥2.

3
(e) 2+ % 2t None of the above.

a(x—1)3+x%—bx+c
x—1 o =R

Which of the following statements is true?

(a) c-b=1.

(b) b=1.

(c) c=

(d) a#

I

(e)

a, b ceR, lim
x-1

¥_ix & F #. a can be any real number.
¢ 2t None of the above.

=2, T ik e E

5 A RO -

o > $8ABCD-EFGH 4r7: %60 5 * % BDE #ABCD T & & w

QB

Page

| 6

&, B cos? 0=?
For the cube: ABCD-EFGH, if 6 is the dihedral angle of planes BDE and ABCD,
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fX)E - B=2=F GicsE. 1+0i 5/X)=0e- B, 2f(0)=/(1) =1

T 7 it e —‘]!-,z it FE?

f (x) is a cubic polynomial with real coefficients. 1 + i is a root for f/'(x) = 0, and f (0)
= /(1) = 1. Which of the following statements is true?

(a) f(X) 7 = BF 19

(b) f(x) 3 - & 12.

(c) F() 7 & B 1(1).

(d) Fx>2pf’'(x)>0

(e) 12+ % 2- None of the above.

LA R S 2m R o R A PR HB SR i B

w ?

Among all the cylinders whose common volume is 2, what is the ratio of the height
and the radius of the cylinder with the smallest surface area?
(a) 2.
(b) 1
(c) m
(d) 3
(e) 12 ¥ 25 None of the above.

A/B CHE2x24E L, T 5lfcit e 4 L Fa ?

If A, B, and C are 2 X 2 matrices, which of the following statements is true?
(a) 4% A 5 F a&'L, 78 A-AB = BA. If A has inverse matrix, then AB = BA.
(b) AB=AC=>B=C.
(c) 4r%A 5 F &L, ® AB=CA => detB = detC. If A has inverse matrix and AB =

CA, then detB = detC.
0 O] .

20 0]__ A~
d) A [0 o=~ [0 0
(e) 12+ % 2t None of the above.

%a,=0,by=1. ¥V, €N, apy; =05 a, +0.75 b, , bpys =05-a, +0.25 b,

F a=11i_r)£10an frb= Ai_r)‘globn T, R (@b iR ?

Suppose a; =0, b, =1.and V,, €N, a,44 =05-a, +0.75- b, , b,y =05-a, +
0.25 b,. Ifa :Tllggo a,and b = Tllg?o b,, exist, what is (a, b) =?

(a) (0.75,0.25)

(b) (0.6,0.4)

(c) (0.5,05)

(d) (0.4,0.6)

(e) 12} % 2- None of the above.
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25.

26.
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# &S () ={ap,n €N| a;=X, VKEN, ayy; = 4a), — 1} 7| fcit 0 H I Fx?
For the set S (x) ={a,,,n € N| a;=X, Yk € N, a;,; = 4a; — 1}, which of the
following statements is true?

(@) 4o%p &3 BS() ¥, nEN, 7RAp k114 § 43,

If p € S(n), n € N, then the remainder of p divided by 4 is 3.

(b) 4ok x =y, S(X) NS(y) L5 & &.

If x #y, S(X) N S(y) is an empty set.

() T /3 SM) # , NEN, 4r%p & X - BS() #, 78Ap K,lrt 114 ¢ A1 N2
Among all S(n), n € N, if p is only contained in a specific set S(n), then the
remainder of p divided by 4 is 1 or 2.

(e) B £S(X),xXER ml[&ﬁxiﬁ ¢4 m' 5B,

The number of elements in S(x) is always infinite if x € R.

(e) 12+ % 2t None of the above.

EfpFA4 A B FHal@br1<a<b<10> & * £ 371 Alice & B #iihfr
4 377 Bob & 1 #icefi, Alice 52Bob 70 A BB P g 4 Friga Wb £ F#co
» Friga 1¥b rnqaa Bl. - B4>Bob A 7 drig & A A, Aliceferlie £ 8
» A B i A B BcE_H A 2R (2 Bob Ll Alice sl )I‘ BRI
Alice » s orig T 1 3-Ra, b @ BFlcy ¥ o A7

The teacher generated two integers a and b, 1 <a < b < 10. She told Alice a + b and
told Bob a - b. They tried to guess what a and b are. Alice and Bob are smart
students and know the conditions of how the teacher generated the two numbers.
First Bob said that he did not know the two integers. Alice heard and tried to solve.
She told Bob that she did not know the two integers, either. Then Bob said that he
knew the two integers now. Alice said that she also got the two integers. What could
the two integers a and b be?

(a) a=3,b=4.

(b) a=3,
(c) a=2,
(d) a=4,

(e) ra ¥zt None of the above.

TR BRIASF T e A£(x) = sin(x) + cos(2x),0 < x < m?
Which of the following figures is f(x) = sin(x) + cos(2x),0 < x < m?

(a) (b) . L. {E) \ (d)

(e) BAEEEIE. None of the above.
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29.
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X-Y TG Fw BEP = (x;, v;), P = (1, 2), PZ—(Z 0). P, =(3.1).P. =(4,8). ¥
My=mx+b ZiEw B R [iEE L X0 fos Z(yi—b_mxaz )
J ;4%‘ 1\ ..E_ 4"&1 - . i=1

Four points P, = (x;, v;), P, = (1, 2), P, = (2, 0), P3 (3,1), P, = (4, 8), are on the X-Y
plane. If a line y = mx+b minimize the function , What is the line?

Z(yL — b —mx;)?

—+
B

(a) y=-2.0+ 1.9x
(b) y=-2.0+1.7x
(c) y=-15+1.9x
(d) y=-25+2.1x
(e) 2+ ¥ 2t None of the above.

Alice & FAB,C=#% b 2 &4 2 - 40 25dg < 254eF EA £ 240

B BxE50R CEE245 B LEAFREY R3] 5FAEE2H Bx#
AR -C:rH5B)2 ]2 F(ARE4B BEE3B CEHE2B) 2 ] %
+ - 2§200~ > @3- 2g300 & - Rt Alice & * £ b g e ) < heR
B 532 B3 L KD

Alice wants to make a big Lego yacht which consists of Lego suite A (40 units), B
(50 units), and C (45 units).However, only small house (which consists of Lego suite
A (2 units), B (4 units), and C (5 units)) and small car(which consists of Lego suite A
(4 units), B (3 units), and C (2 units)) are sold in the store. The prices of a small house
and a small car are 200 and 300, respectively. How many small houses and cars are
needed if Alice want to minimize the cost?

(a) /] %310 %, -] & 34 . Ten houses and four cars.

(b) -] %36 %, & 37 . Six houses and seven cars.
(c) ] 538%, /] #36 %, Elght houses and six cars.
(d) -} 535 %, J # 310 ‘. Five houses and ten cars.
(e) 1z % 2t None of the above

NEN, C(NK) = i, Tiey C(n, k)=2

(a) 1

(b) 2n-1

(c) 2™-1

(d) C(n+1,2)
(e) 12+ % 2t None of the above.
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PE-BTa CHE-BF oL >4 TriitmX F] T 9
Support P is a plane and C is a solid cube. Which of the followmg statements is true?
(a) PRCH &3 ¥ i £.0 = 435,
The intersection of P and C cannot be a right triangle.
(b) PRC e & % 7 i 4.7 #7).
The intersection of P and C cannot be a pentagon.
V5+1

() PRCHREF 7 it A3 £E(5 L £ 1),

The intersection of P and C cannot be a golden rectangle.
\/_+1)

(The ratio of two side lengths is
(d) PFTCU%LQ:% ﬂbi!-\ _§’—]_

The intersection of P and C cannot be a hexagon.
(e) 12+ % 2L None of the above.

BRTERT PRE a;=1,a, =11, a3 =112, a, =1124, a5 = 11248, a4 =
1124816, -, ay,. © — B e, T¥5 - Bika, oF BEF o8 ba, P § .
R a AP iE?

Observe the pattern of sequence an below: a; =1, a, =11, a; =112, a, =1124, as
=11248, a, = 1124816, -, a,. The number a,; is generated by writing the sum
of all digits in a,, after a,, . How many digits are there in a,,?

(a) 13.

(b) 15.

(c) 17.

(d) 21.

(e) 12+ % 2t None of the above.

Bob * b EZE5 A2 10 ~AH W (F X ]) 3 Tl F 6 KjFE5E 4 EenE %
% 4, do%5 AA K210 Mﬁ*"”*éum,ﬁ@)fsfc.ig(a),(ﬁa,Fa)i’ﬁ:’()
(F‘J*,J}D%))ul{(C) (Fm,ﬁm))ui.g(d) _P‘_j\" ?%ﬁ""}:f’]‘éﬁg‘;% 'l‘l % iz

?

B R e s, B j} g E(e). 3 Bob E () e F 3
Bob uses two different coins (big and small) to guess the answers of this exam. If the
result of big and small coins is (head, head), (head,tail), (tail,head) and (tail,tail), he
will choose (a), (b), (c), and (d), respectively. He checks twice after his first trial. If
all the three results are totally different, he will choose (e). What is the probability
that Bob will choose (e)?

(a) i.
(b) 2.
() -



33.

34.

35.
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(d) =.

(e) 12+ % 2t None of the above.

BEQ £ 8P(1, 2, 3) M3t 2x+ 2y + 2= 0 ch¥Hf Bk, 3# RQ=?

Q is the point of symmetry for P(1,2,3) with reference to 2x + 2y + z = 0. Find Q?
(a) (-1,0,2).
(b) (-2-1,).
(c) (-3,-2,1).
(d) (-5,-4;0).
(e) 12+ % 2- None of the above.

T?uj&i’:( (R A p e ) R E R(RE) anE ﬁg A2k B - B4kt
()R e 26w el (1) FOUR G N LA E B () L 7
AR, FR(wE)anzvicitr LEFE 5 H A

If the answer(Killer) is only one and only one of the following statements (from
suspects) is true, the other four statements are lies, which one is the CORRECT
ANSWER (killer)? Noted that the statement of the correct answer(killer) may

be a lie.

(a) T(a) * #_% % (% <), “(a) is not the answer(killer).”

(b) T(c) % (= <), “(c) is the answer(killer).”

(c) "¥%H(+)E(a i) £ ¥ - B, “The answer(killer) is one of (a) or (d).”
(d) T(a) % (% £)., “() is the answer(killer).”

(e) T(a),(b),(c),(d) 38 # &% & (%= +), “None of the above is the answer(killer).”

T A gt e g R Y

Which of the following statements is true?

(a) 357 ¢ &4 - = fcip . 35 is not the difference of two square numbers.

(b) %35 i % #c-| >+100. The 35-th prime is smaller than 100.

(c) 457 I35 i = * 4 1153 ¢ 41. We cannot find p such that the remainder
of 35p divided by 53 is 1.

(e) -*°35 73 24 & & #2235 5 . There are 24 positive integers which are
smaller than 35 and relative prime to 35.

(e) rz_F 2t None of the above.



