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Upcoming Events

◮ Jan 13: Math League Contest #4

◮ Feb 10: AMC 10/12 Competitions

◮ Feb 24: Math League Contest #5

◮ Mar 24: Math League Contest #6
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sale price as the total sale price of two items marked at $20 and

$30 but discounted 30% and 20% respectively?

The total discount is

0.3 × 20 + 0.2 × 30 = 6 + 6 = $12.

Since 12/50 = 24/100, the $12 discount on the $50 price

amounts to a 24% discount.
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What is the maximum value of (ab + ad) + (cb + cd) if a, b, c, and

d have the values 2, 3, 4, and 5, but not necessarily in that order?

(ab + ad) + (cb + cd) = a(b + d) + c(b + d) = (a + c)(b + d)

To maximize the product (a + c)(b + d), we choose the 2 factors

as nearly equal as possible. In this case, they can both be chosen

to be equal to 7:

(a + c)(b + d) = (2 + 5)(3 + 4) = 49.
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(Note: A theorem useful in solving this problem is illustrated below.)

The three pictures are a “Proof Without Words” of Viviani’s

Theorem: The sum of the distances from any interior point to the

sides of an equilateral triangle is equal to the length of the

triangle’s alititude. The sum of the lengths of the 3 altitudes is

12
√

3, so the length of one side of the large triangle is 24, and its

perimeter measures 72.
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Line segment ℓ connects the midpoint of

the hypotenuse of a 6-8-10 right triangle to

a point P on the extension of the triangle’s

shorter leg, as shown. If the length of ℓ is

8, what is m∠P?
P

8

5

8

4

Drop a perpendicular from the midpoint of the hypotenuse to the

shorter leg. Since the new segment is parallel to the longer leg and

passes through the midpoint of the hypotenuse, its length is half

that of the longer leg, or 4 units. We’ve created a right triangle

whose shorter leg and hypotenuse are 4 and 8 units long,

respectively. Therefore, m∠P = 30
o
.
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The coefficients of a polynomial P are non-negative integers. If

P(1) = 6 and P(5) = 426, what is the value of P(3)?

Since 5
4 = 625 > 426, and 5

3 = 125, the maximum possible

degree of P is 3.

Let P(x) = ax
3 + bx

2 + cx + d . Since the coefficients sum to 6, if

any of them is 6, all the rest must be 0. But in this case,

P(5) = 6x
n = 426 ⇐⇒ x

n = 71, which is impossible. So every

coefficient is less than or equal to 5. Can any coefficient be 5? If

one coefficient were 5, then one remaining coefficient must be 1

and the others 0. Clearly a 6= 5, since otherwise

P(5) > 5(53) = 625, which is impossible. If some other coefficient

were 5, then P(x) ≤ x
3 + 5x

2
, so P(5) ≤ 5

3 + 5(52) = 250 which

also is impossible. Therefore, no cofficient exceeds 4. We can

write 426 = 3 × 125 + 2 × 25 + 1, or equivalently, 42610 = 32015

so that the coefficients are (a, b, c, d) = (3, 2, 0, 1). Therefore,

P(x) = 3x
3 + 2x

2 + 1, and P(3) = 100.


