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MATHEMATICS (B) (2023)
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Name

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

1. Fill in the blanks with your answers.

3
(1) The solution of the equation logg, X = 3 is X = I:'

(2) Let O be the center of the circumscribed circle of a triangle ABC. If

11 . .
/BAC = 7 and AO = 3, then the area of triangle BOC is |:|

(3) Consider a rectangle with vertices marked as A, B, C and D consecu-
tively in the counterclockwise direction. Let P be a point between
B and C, and Q be the intersection of AC and DP. If AB = 1,
/DAC = % and ZAQP = 15—27'(', then the length of AD is | ®

and that of PD is | @

(4) When the curve C defined by y = 2® — 322 + 1 and the line [ meet at
points (3,1) and (—1,—3), the coordinates of the other intersection

of C and [ is

(5) For a real number a with —
(6) Consider the vectors @ = (z,—4),b = (6,2 — 7), and & = (3, —5).

Vectors @ and b + ¢ are parallel if x = | ® . In this case, the

vector d = (3, ® ) is orthogonal to a.

DO W

3 ..
<a< 3 the minimum value of 3
—a




Please answer @ and@® with “positive” or “negative”
and in @, @ and @ with “increasing” or “decreasing”.

1 4
Consider the function f(z) = 53;3 — 22?4+ 31 — =.

f(z) can be factorized into

Hence f(z)is | ® ifr<|O®

The derivative of f(x) is
fla) = -

and this can be factorized into

3

(z -0

with | @ <

Thus f(z)is | ® ifr<|@

Fa-[@ )
cand [@ |ifz> @
® |[z+|© |,
)z — ),
, if|@® |<z<

and | @) if x>




3. A fair die is rolled three times. The die is a standard six-sided die with
an equal probability of rolling each of the numbers 1-6. Let a, b, and ¢
denote the numbers we get on the first, second, and third roll, respectively.
Put X = 100a + 10b + ¢ and Y = 100c + 10b + a.

(1) The probability that a < b < ¢ is |:|

(2) The minimum value of X, which is a multiple of 4, is | ® . The
probability that X is a multiple of 4 is | @

(3) The probability that X = Y is |@® , and that X =Y + 198 is
©

(4) The maximum value of X — Y is I:'
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