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1. Compute the number of solutions 𝑥 ∈ [0, 2𝜋] to

cos(𝑥2) + sin(𝑥2) = 0.

2. Suppose that for some angle 0 ≤ 𝜃 ≤ 𝜋/4, the roots of 𝑥2 + 𝑎𝑥 + 3
10  are sin 𝜃 and cos 𝜃. If the roots

of 𝑝(𝑥) = 𝑥2 + 𝑐𝑥 + 𝑑 are sin(2𝜃) and cos(2𝜃), what is the value of 𝑝(1)?

3. Let 𝑞(𝑥) = 𝑥3 − 9𝑥2 + 18𝑥 + 27. Compute

𝑞(−10) + 𝑞(−8) + 𝑞(−6) + …+ 𝑞(16).

4. Compute

5
1 · 2 · 3 · 4

+
7

2 · 3 · 4 · 5
+ …+

99
48 · 49 · 50 · 51

.

5. Ashley writes the concatenation of ⌊2.51⌋, ⌊2.52⌋,…, ⌊2.51000⌋ on the board. Her number is
199667 digits long. Now, Bob writes the concatenation of 41, 42, ..., 41000 on the board. Compute
the number of digits in Bob’s number.

6. Let 𝑓(𝑥, 𝑦) = 𝑥𝑦 and 𝑔(𝑥, 𝑦) = 𝑥2 − 𝑦2. If a counterclockwise rotation of 𝜃 radians about the
origin sends 𝑔(𝑥, 𝑦) = 𝑎 to 𝑓(𝑥, 𝑦) = 𝑏, compute the value of 𝑎

𝑏 tan 𝜃 .

7. Find the number of lines of symmetry that pass through the origin for

|𝑥𝑦(𝑥 + 𝑦)(𝑥 − 𝑦)| = 1.

8. Let 𝑎1, 𝑎2, 𝑎3, and 𝑎4 be non-negative real numbers such that 𝑎21 + 𝑎22 + 𝑎23 + 𝑎24 = 1. Compute the
minimum possible value of

6𝑎31 + 8𝑎32 + 12𝑎33 + 24𝑎34.

9. Compute

∑
100

𝑎=0
∑
100

𝑏=0

1

1 + cos(2𝜋(𝑎−𝑏)101 )
.

10. Call a polynomial 𝑥8 + 𝑏7𝑥7 +⋯+ 𝑏1𝑥1 + 1 binary if each 𝑏𝑖 is either 0 or 1. Compute the number
of binary polynomials that have at least one real root.


