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1. (19 points) On a simplified map of Europe, Vienna is 400
miles North of Zagreb, Belgrade 300 miles east of Zagreb.
Madrid is 800 miles South and 2100 miles West of Zagreb,
and Constantinople is 3000 miles East of Madrid.

(a) Mark the cities with their initials on the coordinate
axes putting Zagreb at the origin.

(b) Suleiman leaves Constantinople with his army on May
10, 1529 headed towards Vienna at a constant speed.
Two weeks into the trip, Charles’s spy predicts that
Suleiman will reach Belgrade 80 days after leaving
Constantinople. Give linear equations for Suleiman’s
coordinates x and y as functions of t in days.

(c) The spy sends out a pigeon with his prediction which takes 10 days to fly to Madrid.
Charles, expecting the news, leaves immediately for Vienna. How fast should his army
travel, in miles per day, so the two armies meet in Vienna? Round your answer to two
digits after the decimal.
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2. (16 points) The Giant Ferris Wheel in Vienna has a diameter of 61 meters and turns at a linear
speed of 2.7 kilometers per hour. You get on it at its lowest points which is four meters above
ground. During the first 10 minutes of your ride, at what times will your height above ground
be exactly 45 meters?
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3. (19 points) The graph on the right shows a parabola and
two perpendicular lines. The coordinates of the three points
of intersection are given as

P (0,−1), Q(2, 1), R(3, 8).

What are the coordinates of the other two points of
intersection T and S?

The coordinates of the points are T and S .
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4. (16 points) Write down the equations of the following graphs.

This one is an exponential function. Write one equation with absolute value.

Try multi-part version first.
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5. (15 points) Two conical tanks are connected by a pump. The first tank has a radius of 5 meters
and a height of 8 meters. The second tank has a radius of 3 meters and a height of 10 meters.
Initially, the first tank is partially filled with oil, which has a depth of 4 meters as shown.

The volume of a cone with radius r and height h is V =
1

3
πr2h.

(a) What percentage of the first tank by
volume is full?

(b) The oil is pumped (pump not shown) from the first tank to the second so the first tank
and the pipe are empty and the oil is completely in the second tank. What will be the
depth of the oil in the second tank?
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6. (15 points) Solve for x.

(a) 7− ln(2 + 3x) = 4

(b) 6e2x + 13ex = 5

(c) 2− x+ |3x− 5| = 1
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This page is blank. If you continued a question here, make a note on the question page so we check
it.


