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1. Expressi—i—3 as arational number in lowest terms.
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2. If @2 @b

is expressed in the foraib®, find the value of + s.

3. Line L passes through the poirts2,5) and(4, —7). What is the slope of the line perpendiculat ®

4. P,Q,R andS are points on a circle centeredatChordsPS andQR intersect at
pointT as shown in the figure. Find the degree measureRg? if arcRS = 152° and
arcPQ = 148°. S

<

5. Norarides up a hill on a ski lift that travelstla¢ rate of 7 mph and then skis the same distaow@ the hill at the rate of
14 mph. What is Nora’s average speed for the radpdip and down the hill?
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6. Find the value of the produgy if = 125.
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7. Suppose thaz = a + —— Where each af, b,¢,d,e and f is 1, 2 or 3. Find the maximum possible value of
e+f

8. How many squares can be formed using edges ingheefon the left below? Two such squares are showthe figure on
the right.

9. Arectangle whose height is four times its widtlmiscribed in a circle of radius 1. Find the aréthe rectangle.



10. In trapezoiddBCD, sidesAB and CD are parallelZADE = 60°, A 15 B

AD =10 andAB = DE = EC = 15. What is the area of trianghBC ?
10

60°
D 15 E 15 Cc

11. Find the number of paths from the lower left cortwethe upper right corner of the
given grid, if the only allowable moves are alomgldines upward or to the right.
One such path is shown.

12. The area of a regular hexagor2is/3 square units. Line segme#s joins the A
midpoints of a pair of opposite sides of the hexadgond the lengtiiB.

13. The two wheels of a bicycle have different sizes(Ibe the circumference of the rear wheel. When ike tbavels 120
meters, the front wheel makes 6 more turns thanetiewheel. If the circumferences of the front aeal wheels were
increased by 25% and 20% respectively, the frorgehMivould make 4 more turns than the rear wheel ineesame distance
of 120 meters. Find.

14. A square and an equilateral triangle are fillechwite same number of congruent circles, whichamgent to one another
and to the sides of the square and the triangpeotisely. A portion of the square and a portionhef triangle are shown
below. There are 14 more circles along one sideefriangle than there are along one side ofdluar®. How many circles
are there along one side of the square?
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The height of a trapezoid is 7 and the lengthssafwo diagonals are 11 and 9. Determine the ardeedrapezoid.
Suppose (x) = ax® + bx* + x3 + x + 13. If f(=5) = 11, what is the value gf(5)?
Suppose thad is an angle such thabt(6) + csc(8) = 3. What is the value afot(8) — csc(6)?

The sum of the lengths of the twelve edges of angilar box is 148 cm and the distance from omexef the box to the
furthest vertex is 23 cm. What is the total surfacea of the rectangular box?

A polynomialp(t) has remainder 2 when divided by- 1 and remainder 17 when divided by 4. What is the remainder
whenp(t) is divided by(t — 1)(t — 4)?

How many positive integers are divisors of 20167

When the decimal number 15! is expressed as agenie base 12, the result endsigeros. What is the value b?

The diagonals of a rectangle with sides 4 and&$etct at an angte Findsin(6).

Find the sum of the coefficients in the expansibthe polynomial

p(x) = (2x% — 3)°7(3x'® — 9x12 + 8x° + 1)*(27x1%% — 18x°2 — 4).
If x2 + y? = 18 andxy = 3, find the val (l+l)4
x? +y? =18 andxy = 3, find the value of . + ) -

Find the value ofog; (49)logs (V2)log, (81)logs (- ).

125

50

1
Leta, = log,z(50!). Find —.

a
k=2 -

AB is a chord of a circle. UB = 14 cm and the distance from the midpointdd to the nearest point on the circle is 3 cm,
find the diameter of the circle. Express your ansagea rational number in lowest terms.

_ Gn-1

The sequencf, } is defined bya, = 1, a, = 4 anda,, =

forn > 3. Find the sum of the first 2016 terms of the

an-2
sequence.

Find the largest positive integersuch tha{2016!)? is divisible by14™.
A palindrome is a sequence of letters that reaglséime frontwards and backwards. For example, BOIB'¥ a
palindrome. How many different palindromes candrenkd by arranging one or more of the letters of

GREENMOUNTAINS? For example, M and EGE are two spalindromes that can be formed.

Find all values op for which the two equatior®x? — 4x + p — 2 = 0 andx? — 2px + 5 = 0 have a common root.
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RectangleABCD has widthAD = 2 and heightdB = 8. Lines are drawn parallel to the rectangle’sB

baseAD, forming a sequence of smaller rectangRs} within the large rectangléBCD. The R=
height of rectangl®, is half the height of the large rectanglBCD, and the height of rectanghg, R4
is half the height of rectangk,_, for alln > 2. The first five of these smaller rectangles are
shown in the figure, with the odd numbered rectesghaded. Let,, be the area of rectangh,. Rs
Find ZAZn—l )
n=1
R
R
A D

Find the value of the produatin (20°) sin (40°) sin (60°) sin (80°). Express your answer as a rational number in lowes
terms.

TriangleABC is inscribed in a circle of radius 2. One of tinglas ofAABC is g and another of its anglesﬁs Find the
area ofAABC.

RectangleABCD has vertices at the poindg4,4), B(4,8), C(12,8) andD(12,4). Findm such that the ling = mx divides
rectangleABCD into two regions of equal area. Express your answe rational number in lowest terms.

How many ways can 14 identical balls be distribiaetbng 3 distinct boxes with at least 2 balls ichelaox?

Two regular polygons are inscribed in the samdeci®©ne polygon has 2016 sides and the other h&% difles. What is the
maximum number of vertices that the two polygons ltave in common?

If x2 + y? = 6x + 12y + 7, what is the largest possible value3af+ 2y?

What is the smallest positive integesuch that/n —vn — 1 < 0.005 ?

When a complex numberis expressed in the form= a + bi wherea andb are real numbers and
i? = —1, the modulus of, |z|, is defined agz| = Va2 + b2. Find the maximum value ¢£|, given thatl z+ §| =1.

Let f be the transformation of the-plane defined by (x, y) = (x? — y?, 2xy). The pointgx, y) such that
f (f(f(x, y))) = (—7,24) are the vertices of a convex polygon in the pl&ied the area of the polygon.



