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1. 1E§E§ ai,agz, - ,0a2016 ZE:E%Z E Z ak = al + CL2 + -+ a%OlG = 2016 ° E%Fltﬁ ai,agz, - ,0a2016 EF' 57—_”//{%&1@

ZE? Suppose that aj,as, - ,a016 are integers, and 2%1:6 ai = a?+aj+- -+ adye = 2016. Please find the maximum
number of zeros in ay,as, -, as1s- =

(a) 2014

(b) 2013

)
(c) 2012
(d) 2011
(e) MA_EEEFE None of the above

C

2. 2016 AT BIERE4EFE /) ? Find the sum of all the positive factors of 2016.
(a) 6552
(b) 3224
(c) 5208
(d) 78624
(e) LLEEEFE None of the above

3. B—RE=AI% abc - EN=EEFITIAE - FENEUEBEEUEER bea - BH—REIRENFER cab - 751
LE=1E& S (abc, bea, cab) RAREER/NWEATEZ FENM—EEZF ? We have a three-digit number abc. The
three digits are different from each other. We move the first digit of abc to the last one, i.e., the number becomes
bca. Repeat the same procedure we have cab. Among all three numbers (abe, bea, and cab), which of the following
number cannot be the difference between the largest and smallest one?

PA EE5JE None of the above

4. 75k 4 — 3. 29115 _ 932 — 0 B4R, Find the root of 4* — 3. 2*+15 _ 932 — ),

17
DA EBSJE None of the above

5EﬁLﬁ%+@—hﬂ°ﬂ%ﬁﬁﬁﬂPm%?PﬁE?LME% K kT A1,3) - B(2,7) - C(3,2) FIE
#R L BBBEF M d(A, L)? +d(B,L)? +d(C, L)? &/]\ - Please find k such that the sum of the square of the distance
between the line L : 3z + 4y — k = 0 and three points A(1,3), B(2,7), and C(3,2), i.e., to minimize of the function
d(A,L)? +d(B,L)?+ d(C, L)?. The symbol d(P, L) stands for the distance between a point P and a line L.

(a) 20
(b) 2
(c) 2
(d) 2
(e) J«/U: £3E None of the above
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6. ®—H 75°C KM EER 30°C HIRIED - KRS 10 7EME MNEKREEREEN—¥ - BE%EROLL
R FEZ 35°C ? The temperature of water in a cup is 75°C. We put the cup in a enviorment with temperature 30°C.
The temperature of water decay half of the temperature difference between the water and the enviorment every ten
minutes. How many minutes does it take till the temperature of water down to 35°C?

) log, 90

) 10log, 3

(c) 20log, 3

(d) 10log, 22

(e) KLEE 3F None of the above

(a
(b

7. ZIET f(r) = 27 — 625 — 525 — 14a* + 623 + 22 — 132 + 1 < FK f(7) ° Suppose a polynomial f(z) = 27 — 625 —

5% — 142* + 623 + 2% — 132 + 1. Please compute f(7).

8. B—BLFNFEEENER SEEEBEALAEEEREERA—EERER ﬁﬂij‘!ﬁﬁlﬁﬁfﬂﬁiﬁlz& MRZIE
HMEE  KREMAE- - IREHKREBBE— @ﬁlﬁﬁﬁuﬁ thBEEEH—EFL BRMBHNEEREZ D ?A
student use a coin to guess the answer for a question. The question has five options and only one correct answer. He
tosses up the coin for each option. The option is chosen if the outcome is head. If there are more than one chosen
option, he randomly chooses one for the answer. What is the probability that he can get the correct answer?

(a) 1/5
(b) 7/32
(¢) 31/160
(d) 33/160
(e) BLEEEFE None of the above

9. =AM ABC %+ LZA=30° AB =6 BC = 3Vv2 - IRBMREFMBOIELIRN /B L/C THES S P - BEEE
B S PAZHIRTEHNW—ERAE ? In triangle ABC, ZA = 30°, AB = 6, BC = 3v/2. If we collect all the possible
angles of /B and ZC in a set S, which of the following is not in the set S7

10. #A a), SWE aps1 = 28 xap - B k 2IEEHEH ) = 1° 5@ logya, W—MIAEZD? A sequence ay satisfies
apy1 = 2" x ay, where k is an positive integer and a; = 1. What is the general formula of log, a,?

(a) n—1
(b)

(c) n(n—1)
(d) 271 —1
(e) MA_EEEFE None of the above

n(n—1)
2

3
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11. z 2—EESIEENEE - B 2 + é = /3 &K 22016 4 2016 » Quppose z is a complex number and the imagnary

part of z is not zero. If z + 1 = /3, please compute 22016 4+ ,~2016,

PA EEEJE None of the above

12. —¥REFENEESNITS (2(t),y(t)) = (bcost + 3sint,4sint) ° FBEEIZ Y2 R SIRAIEBZZ ) ? The orbit
of an object is (z(t),y(t)) = (5cost + 3sint,4sint). What is the longest distance between the object and the origin
(0,0)?

(a) 5
(b) 6
(c)
d) 8
)

—

-

7
e) B FEJE None of the above

—~

13. 1 ABABCAB EtEEXFEMBI - AHIREM AB FFERBHEBLTE ? If we re-arrange the characters in the
word ABABCAB, how many possible arrangments that the re-arranged word does not contain any sub-word AB?
For example, BABCBAA is not allowed since the underline part.

(a) 2
(b) 1
(c) 1
(d) 2
(e) J«/U: 53F None of the above

C

4. BFEREM y = Vo K y=0 ZENEELE » #icE—BPMFEARIREEEIZTE - Find the volume of solid obtained by
rotating the region bounded by y = +/z, y =  about the z-axis.

(a) §
(b) %
(c) 3
(d) 3
(e) BLEEEFE None of the above
15. 58 lim % * Evaluate lim %
(a) &
(b) 1
(©) 3
(d) 3
(e) BLEEEFE None of the above
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16. B—3R&E AD =20 A%~ %R AB =16 27004 - MWHERERA LA D MREE D' £ - FEE DE =2 22720
i - I FEMITR EF =y @&%M? The paper is AD = 20cm by AB = 16cm. The upper-right corner D is folded
over to D’ at the bottom edge, see the following figure. How would you choose DE = z in order to minimize the
length of the fold (EF = y)?

F
A D
\‘ '.......‘.y T

\\ ”;; E

B = C
D/

(a) 8

(b) 10

(c) 12

(d) 14

(e) MA_EEETFE None of the above

17. By = f(z) = 2®+ka+(k*—5k+3) B2 o BIAZIR - 55K k WEAME ° The function y = f(z) = 2*+kz+ (k*—5k+3)
and z-axis has at least one intersection. What is the maximum value of k?

a)

o

(
(b)
()
(d)
()

Q@r—\oww

_FE5JE None of the above

18. 7A@ 201 WE—UEFHIRTEZ ) ? Please compute the sum of every digit of 2016,
(a) 15
(b) 25
(c) 1024
(e) LLEEEFE None of the above

C

19. D & =FF, ABC ) BC 88t - B BD:CD=3:5+Ef AD LB AL : AD = 3:5 - £M0E AE SINFERA
aAB + Bﬁ » #83K o+ B ° The point D is located on the BC of triangle ABC and the point F is on AD. Suppose
BD:CD=3:5and AE: AD=3:5. Ifthevectorﬁ:azﬁ—i—ﬁm, evaluate a + .

(a)

(b)

(c)

(d)

(e)

ool oa‘»—A ol
Rl

o

N _FEIE None of the above
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20 4=" Z A2 = 8 8 RS EAER LR ? A = [ “ Z } If A2 = { 8 8 } which of the
following statements is NOT always true?
(a) b=c=0
(b) a+d=0
(c) a®+bc =
(d) ad—bc=0
(e) MA_EEETFE None of the above

21. BDAEMEE - KE - A& - BREMARBMAEMER TR 3 TAZ . - EEVARMBIZRE E—N1O1Z5
e T - RLB E—ERZE - tHMEMEE—U - thmERELEE - AEAMMRIE 1/5 WREHR - FE
MR =—ADEETBERL—5I - BRMAAEBM—MDEEMEM—EME - BEEHIINoIsEME—1% - ERAmARME -
AOERNEREZ (o) B ? BR-MUEBHMBEEER - BADZMHEIZEERZ "RV H " A2 BEEENEEE (e)
T BEMBZ /> ? We have three guests A, B, C in the TV show. The answer from A is always FALSE or NO. If
B hears the previous answer, he repeats the answer. However, if B is the first one, he gives the true answer. C tells
a lie with probability 1/5. Today A, B, and C is in a row but we don’t know the order. Suppose the probability of
each order is equal. If we ask them: is the answer (¢)? And they all answer NO. What is the probability that (e) is
the answer? By the way, they all know the correct answer.

(a) 30
(b) 15
(©) 1o
(d) 15
(e) BLEEEFE None of the above

22,z y 2 BBREBE B2+ 4+ 2 =1 8K o+ y+ vz FUEAE ° Suppose that z, y, and z are positive
real number. Find the maximum value for /= + /7 + /2 under the condition = + % + £ = 1.

3
4
PA FE8JE None of the above

23. IUEE ABCD W@E AB=CD =4, AC = AD =BC =BD =3-% 0 @¥H ABD R ACD W_HA - a3k
sin@ ? We have a tetrahedron ABCD, AB = CD = 4, AC = AD = BC = BD = 3. If § is the dihedral angle of
ABD and ACD, what is sin 7

(a) 1/2
(b) 1/3
(c) 3/4
(d) 3/5
(e) YA_EEFE None of the above
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24. I A 30 ERE - MVINEEFIGMER 70 2 (D8& 03 100 ) * A B C —fUZMIZ I L 7 10 &
B4 WEIEMMAFOEERESS 60~ 72 & 78 73 - LUNRGHOE A CIgERE ? (MRpITUEZEIEER B OlEE - B
# (e)) We have 30 students in the class. The average score of math is 70 (possible score ranging from 0 to 100).
Teachers A, B and C pick 10 students from the class to form a group and the average score of the 10 students in
each group is 60, 72, and 78, respectively. Which of the following statements is not possible? (If options (a), (b), (c),
(d) are possible, please choose (e))

(a) A+ B C it 2kR = AP EBEEIREE - The groups chosen by A, B, and C do not have any intersection.

(b) EMHEERBEEZEREES 56 - The variance of the math score of 30 students is 56.

(c) HB¥l 10 EARAAE - HEK 10 BARNFIEDERE 10 73 < If we pick 10 students again, it is possible that their
average score is 10.

(d) EEMREFAIEZ 100 93 « The medium score of the 30 students is 100.

(e) PALEEETIBE All of the above are possible.

25 MREE—ENEERE "EE8REAP  BRPLEBEEZHNERZM—E 2, £REEENEIEZA - (RMREES
EZRE—E - FRE MNEKCIIEER ? (NRATIMEZEISERERE - 52 (e)) If the last question is “What is the most
option that you choose in this exam?”, and you are sure that you only has one answer before you check the options
in the question. Which of the following option is wrong? (If options (a), (b), (c), (d) are true, please choose (e))

(a) RENERERFE —TERSHWEIEEZ 2 LI _E - The difference between the highest counts of options and the
second highest one is not less than 2.

(b) &1 25 BEM5T - XSWEIBE —TETE 7 RLLE - The highest counts of options is not less than 7 including
all the answers in the exam.

(c) BIE 24 BREREED - —ELEMEEIETIREIRZR - The counts of each options are different from each
other in the previous 24 answers.

(d) BIE 24 BREREED - HIREZRIEAB—E - The highest counts of options is only one.

(e) BLEESIERE All of the above are correct.



