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Advanced Algebra-Trigonometry Test

1. If a+ 1 = a3 + 1 and a > 0, find the value of 1! 1

a
+

1

a2
.

2. Compute (log2 3) · (log3 4) · · · (log126 127) · (log127 128).

3. Find the sum of the coe!cients in the binomial expansion (a+ 2b)6.

4. If the two equations x2 + (m! 4)x+ 1 = 0 and 2x2 + 3(m! 6)x+ 4 = 0 have a di"erence of
10 between the sums of their roots, find the sum of all possible values of m.

5. Very few people are aware of the growth pattern of Jack’s tree. On the first day, it grew to a
height of x meters. On the second day, its height increased by 50%, on the third day by 20%,
on the fourth day by 10%, and on the fifth day by 5%. Given that the height of this tree after
five days is 415.8 meters, what is the value of x?

6. Let "x# denote the greatest integer which is less than or equal to x. Find the largest positive
real value of x such that x"x# = 17. Give your answer as an exact decimal.

7. Find the smallest positive integer n > 200 such that
!

n
201

"
is divisible by

!
n
200

"
and these two

quantities are not equal.

8. The sum of all possible solutions to the equation 2 + 3 tan2 ! = cos2 !+ 1 with ! $ [0, 2"] can
be written as k". Find the value of k.

9. How many real numbers x with 0 % x < 2" satisfy cos x+ cos 2x+ cos 3x+ cos 4x = 0?

10. Let P (x) = x4 + ax3 + bx2 + cx + d, where a, b, c, d are integers. Suppose that P (0) = 2006,
P (1) = 2007, P (2) = 2008. What is the smallest possible positive value of P (3)?


