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No calculator allowed.
Problem 1: Two equilateral triangles ABD and BCD have a common side BD of length
2a. The side BD lies on the y-axis with B = (0,a) and midpoint at the origin. Find the

coordinatesofA:('_\/gaz7 QC: \/_CL O) and D = ( O7 —a ).

Since the distance from B to D is 2a, the (common)
side length of the equilateral triangles is 2a. Therefore
the distance from B to C'is 2a. Say C' = (x,0). Then
a® + 2% = (2a)? = 4a?, so x = \/3a.

Score: /3

Problem 2: A rope is attached to the bow of a rowboat that is 10 m from the dock. The
rope is drawn in over a pulley 3 m higher than the bow at the rate of 1 m/s. Find the distance
from the boat to the dock after t seconds.
1 m/s At the beginning, the length of the rope

from the bow of the boat to the pulley is

m /102 + 32 = +/109. That length is being

shortened by 1m/s, so after ¢ seconds the
length is /109 — t.

— 1 0m —m

The distance (in m) from the boat to the dock is then

\/(\/109 —)2 -3 = \/100 — 2V/109¢ + 2 = v/100 — 20.88t + £2

for ¢ € [0,10), roughly because without the calculator, finding the exact right end point
would be harder.

Score: /3



Problem 3: Graph x = |y| on the grid pro-
vided.

We put arrows to indicate that the function

continues.
Score: /2

Problem 4: A treasure-hunting team of

divers is placed in a computer-controlled div-

40 2
ing cage. The equation d = Et — §t2 de-

scribes the depth d in feet that the cage will
descend in ¢ minutes.

a. Sketch the graph of the equation clearly
labelling intercepts.

d
200 1

60

b. What is the total time of the entire div-
ing experiment?

60 min

Score:

/3
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Problem 5: Match each graph (A-C) with
its equation (a—i).

' K x x
Answer: ¢ Answer: d
Yy
C 1
A x
Answer: b
a. y=x+4 fLy=—ax+4
b.y=xz—-4
4 g y=-—7
c.y=—x—4
d z=7 hoy=T7
e. y=—x i o=-7
Score: /3

Problem 6: Shown below is a circle. Give

its equation in the standard form.

(x+1)2+(y—3)2=4

/2

Score:



