2017 & % 34 B % % 2ot F - &%

1. B»t2017 221720 5 F engit > T 3R ¥ FE ? (logo 2 = 0.3010, logyo 17 = 1.2304)
Which of the following statement about the numbers 2017 and 172° is true? (logio 2 = 0.3010, log10 17

=1.2304 ).

(a) 20%7> 17729,

(b) 1729 i i=#F %_1. The unit digit of 1729 is 1.

(¢) 207 g =43 £ 2. The first digit of 2017 is 2.

(d 172%° “ﬁ% v 3 erapdic i 2. The remainder of 1720 divided by 3 is 2.
(e) 12+ ¥ 2£. None of above.

2.4 2,0,1,7 v BEFE£I e mf? > LT R Ex EHE AR ?
When we rearrange the numbers, 2, 0, 1, 7, how many four-digit odd numbers are a multiple of seven?

(a) o
(b) 1
() 2

@ 3
(e) 4+ ¥ 2. None of above.

3.4 10! = 224 7 5 ay 2™ay_ 2" a2 + ag, a0 ,aq , ccr,ap€ {0, 1} A= Gk

Express 10! as a binary number a,,-2"+a,_;-2" 1 +-+a,-2 +aq,ao ,a4 , *,an € {0, 1}, which of the following
statement is true? (log2 3 = 1:58, log2 5 = 2:32, log2 7 = 2:81)

(a) ao=1.

(b) a1=1.

(¢) an=1.

(d) n = 22.

(e) r2 ¢ 2t None of above.

4.y =fx) = (x - D(x - 2) - 3x(x — 2) + 2x(x — 1),
f(2017) =?
(a) 2016.
(b) 2017.
(c) 2018.
(d) 20109.
(e) ¥ 2L None of above.
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5. f(x) = x4+ 5x3+ 10x2+ 5x + 1 = a4(x + )4+ ag(x + 1)3+ a2(x + 1)2+ a1(x + 1) + a0, T 7| 4cif ®
% 1 7 ? Which of the following statement is true for f{x) = x4+ 5x3+ 10x2+ 5% + 1 = agq(x + 1)4+

p
ag(x + 1)3+ az2(x + 1)2+ a1(x + 1) + ao, where ao, a1, a2, a3, a4<R.

(a) a4, a3, a2, a1, ao€EN.

(b) ag+ ag+ a2+ a1+ ao=1.

(c) ap=1.

(d) 16a4+ 8agz+ 4az+ 2a1+ ao=f(2).
(e) 2+ # 2. None of above

6. B2 AR |x — 1] + |x — 3| = 2 chpciE P F AL D
Which of the following statement of equation |x — 1| + |x — 3| = 2 is true?

(a) x 7 £} % #cf#. x has non-negative solution.
(b) x 7 2 i A #cf#. x has two positive integer solutions.

T
() x 7 £ 7% ¢ £ #icf#. xhas an infinite number of positive integer solutions.
N

(d) x 7 #£ ' % 77 #icf#. x has an infinite number of real solutions
13

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

7.x2-2x = 1=0 5% B35 a, B T awB. & fim)=alt+ BN T Il v 4R

The roots of x2— 2x — 1 = 0 are aand B, a>p. Let f(n) = a”* + ™ Which of the following statement is

false?

(a) B<1.
(b) flo) = 2.
(c) f(1) = 2.
(d) f(1) = 2.

(e) fin+1)=2f{n) +f(n-1)

27 . . 27 ,
L 0= cos(=22) +isin(=2L), T 7| kit fr ¥ 1 AE?
8. w cos(2017) 1s1n(2017), 7| gt e R

Which of the following statement is true foro= cos(z(z)%) + isin(z—ﬂ) ?

2017
2017
() szuw =71
k=0
2017
(b) ) w*=1
k=0
2017
(c) wk =1
k=1
d) 1-w(l—w?)---(1—-w?® =1
() I +w)(1+w?) - (14+w7) =1
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9.M *t x2—2y2=1 chfF ez T P4t e K B AE?
Given x2—2y2=1, where xy € Z, which of the following statement is true?

(@ %% 3,2,6 —2),(-32), (-3 —2) © &fz
There are only four solutions: (x,y) = (3, 2), (3, —2) ,(—3, 2),and(—3, —2).
(b) y - _&_% #. y must be an even number.
(¢) x - T_A4_3 &2 . x must be a multiple of three.
d) x+y)x—y)* ¥ it 4T > #. (x+y)(x—y)is not a square.
(e) 14+ % 2 None of above.

/A
B .

14,
10. X >0,y >0 ' X +y = 36, 5]@;+;m§>vj~

Given x>0,y >0 and x + y = 36. Find the minimum of %+§.

(@) 7

(e) 2+ ¥ 2t None of above.

1. 237 100 BH 2 > FEHREF 05 4 FEE®RT T3 A cKFPEEERER FEERERS a4 o
B b A o op
a—b=?

There are 100 students in a class. 55 students like baseball and 73 students like basketball. Suppose that

there are at most a students and at least b students who like both baseball and basketball. What is a—
b?

(a) 18
(b) 27
(c) 28

(d 45
(e) 12+ ¥ 2-. None of above.
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12, % 4 Fksk 0 3 A0 I 0 1 SR P o BREDF B dApk 0 P2y 0 B 3 =
WAEE ke F RS0
There are four red balls, three white balls and one black ball in a bag. Suppose the probability of taking

each ball is the same and we don’t put the ball back after taking it out. What is the probability if we take
out three balls and there is no black ball in the three balls?

42

@) —

336

(b) =

336

210

() —

336

270

(d) T3¢

336

(e) 1+ ¥ 2t None of above.

13. F 20 Mo AanEed 102,83, 4, 5 I B#EF > EENTG - BHRF I ERHKFEFLHEEB
Ak A b A WL AL VHBCRN o FBARE el b oiih A - Bh T mdkF 0 T
BeF AR e BRIRAETF S A W o Alice 12 Bobe Alice £3] 2 8 4> £ F=3%%5 1, 3, 5e
A Alice e 5 7
There are 20 cards. Numbers 1, 2, 3, 4, 5 are printed on the cards. Each card has one number and each
number has four cards. In a game, each player has two cards, and three cards are shown on the table. A
player can make a maximum five-digit number by the cards in hand and on the table. The player who
has the greatest number win the game. Suppose that the game has two players, Alice and Bob. Alice got
2 and 4. Three cards, 1, 3, 5, are on the table. What is the probability that Alice wins the game?

(a) 102
210
() 51
210
(© 102
380
(@ 51
380
(e) 2 %2 None of above.

14. x€ R, cos(3x) = % x =2
(a) x = i(g + 2kmn), keZ.

(b) x = +( §+ okn), ke Z.

T+ 2KkTt
3

(c) x==( ), ke Z.

T 2KkT
(d)Xf=:t(;+——§—),k€EZ.

(e) 11+ ¥ 2-. None of above
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15. 47 i o5 LW 0 A(x) = sin x + cos X, g(x) = 3 sin x + cos x, h(x) = sin(2x) — 3
cos(2x) » S ¥ce? B2, enfe ¥t 5 ? Please match the functions and their curves in the following

illustration: f(x) = sin x + cos x, g(x) = 3 sin x + cosx, h(x) = sin(2x) — 3 cos(2x).

(@ f:A,g:C, h:B.
() fiC,g: A, h:B.
() f:A,g:B, h:C.
(d) f:C, g:B, h:A.
(e) 14+ % 2. None of above.

16.AABC® — 2tP, E%E%KE, %1 £ APSIBC* DR » PIT FUcit v 1 AE?
A point Pis in AABC, and E%Kﬁ% AC. If the intersection of the extension of AP and BC is D, which of
the following statement is true?

17. T 7w 35 ABCD » # ¢ AC0, 0), B(a, 0), Cla + b, ¢), Db, ¢), & a, b, c>-m L i-
A xim(m <) hEsmy =mnx — k)., BX Ak) ;3 TFer#NAL 7 3 (y < m(x — k))
G ff o T IlAt P T
A parallelogram ABCD is located at A(0, 0), B(a, 0), C(a + b, ¢), D(b, ¢), where a,b,c>0. Lisaliney=
m(x — k)
and the slope m <0. Suppose that f(k) is the area of parallelogram ABCD and below L. Which of the

following
statement is false?

@ 7vuHp3im e (k) 20 <k <aPFj ¥i ik - = I#k. f(k maybe alinear function
of kwhen 0 < k < a for some slope m.

(b) ¥ 2 3 mig ¥ (k)R 0<k<a PFE_k - =x S ¥c. f(k) is a quadratic function of k when
0<k<a for some slope m.

(© f(k) ta +b —=< ki~ %7k &M - fk) is independent of k for k> a +b —

C

(d) 4v%a > b- - 7Rp-f(k) Bb - i< k <a g ik ih- = SnieIfa>b- é,ﬂk) is a linear function when

b-<<k<a.
m

(e) 7tk 17 Ak)= %ABCD % ## o There exists k such that f{k) equals half of the area of ABCD.
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18 #— > AL - &> 4T H -HY P, Q R 5BE, EF, EH® % - % PQR T w £ EFGH T & v
— % &5 0>
Fsin 6=°
We remove a corner from a cube, as indicated in the following figure. Three points P, Q, R are the mid-
points of BE, EF, EH, respectively. Let 6 be the dihedral angle of plane PQR and plane EFGH. What is sin
0?

(@)L
(®) =

© 2
(@ 22

(e) 1 ¥ 2 None of above.

19.
i AT =
lim =17
x— .\3/_,’7:
(a) o.
(b) -1.
(c) 1.
()2

(e) 2} ¥ 2. None of above.
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20. #y <xf, O<sx<1&y20“THR+G 5 FE x poedl- BEDOHAE L P(n) > Sy e
lim £ 7
- B 2] PR 5 Qo). e 0

Let P(n) and Q(n) are the volumes of rotating the area {y < x’,, 0 < x < 1,y > 0} about x and y axes,
Pir) o
(n)

lim )
respectively. What is ™=

(a) 1.
(®) 3
OF
(@5

(e) ™+ ¥ 2t None of above.

21 f- BRMAPN R0 BEIE5 1 ohrk o T ATRERE RICADFIFEAIR L o GRS B A S R S P 7
A cone is connected inside a sphere whose radius is r. The apex and the circle of the base of the cone are
on the sphere. What is the maximum volume of the cone?

®) 2 nr3

@ = nr3

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

22.4, B, CE2x 2% 2 4B- C £ A 2], 2 ] #B=2
A, B, Care 2 x 2 matrices, and AB= C. IfA=[é g], C=[; ;], what is B=?
(a) :(1, }:
(b) :} (1):
(© :‘1’ }:
@[
(e) r¢ + % 2t None of above.
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23.x,a € R, Mok x2>a > 70 x>a | Ef i b T o P fAH Ak- 2 ED A7
Suppose x, a € R. Which of the following condition makes the statement “If x2 >a, then x >a” always
true?

)

(a) a #.% et 1 + e #. ais a given positive number and greater than 1.
(b) x #_% T et 1 -] et #e. X is a given positive number and smaller than 1.
(c) a #_% % & #c. ais a given negative number.

(d) x ¥_% T ¢} #. xis a given negative number.

(e) 14+ % 2 None of above.

_ L [ = %R, BEM 5

B o, BETFHBERL: 0,1 — { 2 me e | TRREREESR
A sequence a,, is generated by the following recorsive formula: o, = 9_31 i n, i5even; Which aof the
E T . P R e, + 1. if . is odd

24. following statements is false?
(A)ao =3, = ay =1
(b)ao=5, =>a8=1
() ao=2K, keN, = ak+2=1
(ao=3 2K, keN, = ak+7 =1
(e) ao = 5-2k,keN, = ak+5 =1

25. - ¥k TavER 1, 0, 1, 1, 0, 1, 1, 1, 0, 1, 1, 1, 1, 0, ==-o 2 0 Afg= 5 BRH > A %
n B®HK? I n B1oAwm 100 RIS ?
A sequence is generated in the following: 1,0,1,1,0,1,1,1, 0,1, 1, 1, 1, O, .... The block which consists of
11is separated by 0 and the number of 1 in n-th block is n. What is the sum of first 100 terms?

(a) 66.
(b) 77.
(c) 78.
(d) 88.
(e) 2} ¥ 2t None of above.
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