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1. Answer the following questions and fill in your responses in the corresponding
boxes on the answer sheet.

(1) Let a, b, and ¢ be real numbers. If a4+b+c =2, ab+bc+ca = —5, and abc = —6,
then the value of a® + 0* + ¢ is | [1-1] |

1
(2) Let 0° <0 <90°. Ifsin20 = o1 then the value of sin f+cos 6 is| [1-2]|. Rationalize

the denominator of the fraction in your answer.

(3) For the sequence {a,} defined by a; = 2, @41 = 2a, —1 (n =1,2,...), the value
10

of Y a, is|[1-3]|
n=1

(4) Let 0 <z <2and f(z) =8 — 34+ 4. The function f(z) takes a minimum
[1-4] | at  =|[1-5] | and a maximum | [1-6] | at z = |[1-7] |

(5) The value of the following formula is | [1-8] |

(6) The third largest common divisor of 22392 and 36216 is |[1-9]|.

(7) We assume that the z,y coordinates of two points P and @ are (1, 2) and (2, 5),
respectively. Let R be the point such that R and () are point-symmetric with

respect to P. The x, y-coordinate of R is |[1-10]|. The graph that describes a set

of points that are point-symmetric to the points in graph y = 23 + 2 with respect
to Pisy=|[1-11]|




(8) In a box, there are nine cards numbered from 1 to 9, one digit on each card. We
take three cards from the box without returning them to the box. We construct
a three-digit number in which the numbers written on the first, second, and
third card are assigned as the first, second, and third digit, respectively. The
probabilities that the three-digit number is a multiple of 3, that of 4, and that of

5 are

[1-12]

i

[1-13]

, and

[1-14]

, respectively.



2. Consider the function f(z) = |2? — 4z + 3| +2z. Let 1 < a < 3 and /, be a line
tangent to graph y = f(z) at (a, f(a)).

Answer the following questions and fill in your responses in the corresponding boxes
on the answer sheet. Each answer should be an integer. Fractions should be simplified
as much as possible and the denominators should be positive integers.

(1) by y= ( 2-1]|a +|[2-2] >x—|— 2-3] |a? +| [2-4]

(2) Let S(a) be the area of the region enclosed by line ¢, and graph y = f(x). At

263 [27)
a =|[2-5]|, S(a) takes the minimum of - .
3 28]




3. For a pentagon ABCDE inscribed in a circle, we assume that the lengths of four
edges AB, BC, CD, and DE are —1 + /3, /2, 1, and 2, respectively and the angle
of /ABC is 135°. Answer the following questions and fill in your responses in the
corresponding boxes on the answer sheet. Each of them should be an integer or a
fraction. Fractions should be simplified as much as possible and the denominators
should be positive integers. Note that some of answers may be zero or negative.

(1) The length of edge AC is|[3-1] |+ [3-2] /6.

(2) The radius of the circle circumscribing pentagon ABCDE is | [3-3] | + | [3-4] /2.

(3) Let 6 be the angle of ZACD. cosf = |[3-5] |+ |[3-6] \/T.

(4) The length of edge EA is|[3-7] |+ |[3-8] V/T.
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