Louis M. Edwards M athematics Super Bowl
Valencia Community College-- April 13, 2007

Practice Round

1. An object placed in a room of constant temperalyrevarms or cools to approach the temperature of the

room. The object's temperatufét) at timel is given by Newton's Law of Cooling, which sayatth
T(t)=T,+Da'.

Suppose that for a certain object in this situati®r0. Is the object warming, cooling or at a stesidte?

Answer: warming

2. If 5=2and%=3 what is the ratio ofa+ bto b + c.

Answer: 3/8

3. Suppose you play a game with the following condgio
» If you flip a coin and it lands face-up, you takeecstep to the left.
If you flip a coin and it lands face-down, you takee step to the right.

If, after 4 coin flips, you are in your original gidon; you win.
Find the probability of winning the game.

Answer: 3/8
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Round 1

1. Given the equilateral triangle ABC, witmAB =1; find the area of the inscribed square.
B

Answer: 21-12/3

2 2
2. The asymptotes of the hyperb%—;—5 =1 are the diagonals of a rectangle centered atrtmoAn

ellipse with major and minor axes parallel to tberdinate axes is inscribed in this rectangle. Eind
equation of the ellipse.

2 2
Answer: x +y— 1
4 25

J2'V2 2" 2

two points with nonzero coordinates lie on a cic#atered at the origin.

3. Find the exact area of the triangle in the xy-plaiité vertices (O, 0)( 1 1 ] and (E ﬁj Hint: The

J6-2
4

Answer: sin(15) =
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Round 2

1. Two friends play a game in which they take turrBng a balanced six-sided die until a "3" occlwasd the
winner is the person who rolls the "3". What ie firobability that the person who has the first till
win?

Answer: 6/11

2. Iff(x) = ax + b and f*(x) = bx + a with a and b being real numbers, vihishe value of a+b ?

Answer: -2

3. Find the exact value of x in the figure, given th@l CAD = mODAB, mAC =6, andmAD = 7.

A

Answer: &1: 12i8
23

23
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Round 3

1. A parabolay = ax®+ bx + ¢ has a vertex (4,2). If the point (2,0) is on pagabola, find the value of abc.

Answer: 112

2. Acircular cone has height 10 and radius 3. A rigitular cylinder is sitting inside the cone. Tiese of the
cylinder lies in the base of the cone, and thectoqular edge of the cylinder just touches theaeafof the

cone. The cylinder has radius r and height h. Whiéevolume of the cylinder as a function of thegte
variable h.

Answer: V = 9—”h3

5 3 2 6 1
3. 1f A=|* 7| B= LandAB=| ° - find the value ofx+y .
X -4 y vy -33 -26

Answer: -4
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Round 4

1. Suppose that 80% of teens own an iPod. If threstare randomly selected what is the probabiiay less
than half will have an iPod?

Answer: 0.128

2. Supposef (x) is a one to one function, arg{x) = f (x+2). If f(0)=1and f (1) =2, find the value of
g™ (1)+97(2).

Answer: -3

3. Consider the family of functions$ (x) = x* +kx, wherek is real number. The vertices of these parabolas

can themselves be modeled by a quadratic functignte the quadratic function that models the oexdiof
the family of functions.

Answer: y=-x*
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1. Let m be the slope of a line which passes throbglpbint (2,1) and has positive x and y intercepts.
Express the area of the triangle formed in thé §umdrant by the line and the coordinate axesfasaion
of m.

Answer: A:EL—E+ 2)(—2m+ 1)
2L m

2. Find the smallest whole numblesuch that 1Kis a perfect square an#t & a perfect cube.

Answer: 36000

3. Let P be the point (-2, 3) in the xy-plane. Find #xact radian measure of the smallest positiveedhgt is
formed by the line segment from the origin to P drelpositive x-axis.

Answer: 7-tan™ ()
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Round 6
1. Alotis in the shape of a right triangle with tlelowing properties:
* The longer leg is 7 meters shorter than the hyusten

* The sum of the sides of the lot totals 392 meters.
Find the measure of the shortest side of the lot.

Answer: 49meters

2. Find the exact area of the circumscribed rectaimgliee figure given below:

30

6 units
1 unit

Answer: 24+T3)7\/_3 square units

3. A string of holiday lights contains 25 bulbs. Tiadbs are wired in series, so that if any bulbsf#ile whole
string will go dark. Each light has a 2% probabibf failing during a three year period. Whathg
probability (to the nearest tenth of a percent)dnieg of lights will remain bright for three yaar

Answer: 0.603
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Group Round

As a group, solve as many of the following probleapossible in the allotted time. Each problemagth
one (1) point.

The first team that submits at least eight comegponses will receive three (3) additional points.
The second team that submits at least eight caepbnses will receive two (2) additional points.
The third team that submits at least eight comegponses will receive one (1) additional point.

1. Acircle and a parabola intersect at the followfiogr points: (-4,15), (-3,8), (3,8), and(4,15).
Determine the equations of the circle and the deab

Answers: y=x*-1,x*+(y-12)" = 2&

2. Dennis is driving his car (that only moves at opeesi) across a bridge that stretches from poiat gotnt
B. At the moment he i% of the way across the bridge he sees a trucklbeytewards him (from the

direction of point A) at 80 miles per hour. If tvere to drive towards point A, the car and truckuldaneet
at point A. If he were to drive to point B, ther @ad truck would meet at point B. How fast is Dishcar?

Answer: 20 mph

3. Determine the integessandy such that:
X+y+,x+y =56
X=y+4x-y=30

Answers: x=37, y=12

4. The integerd andc are chosen so that:
The quadratic equatioBx” + bx+c = 0has a root ofx = 2

The gquadratic equatioBx” + cx+b = Ohas a root ofk =3
Find the value ob and the value o.

Answers: b=-3, c=-14

5. A lattice point is a point(X, y), where both of the coordinates are integers. example(1,2) and(-7,0)
are lattice points, bu{6,—1.09 is not. Determine the number of lattice pointstua circumference of the
circle defined byx’ + y*=100.

Answer: 12



6. Write a formula in terms of n for the subi!+2[2+3[3+...n[n!
Answer: (n+1)~1
3n°-7n+138.

7. Find the number of integerssuch that—3 is also an integer.
n_

Answer: 30

8. A 6x6x6 cube has its faces painted blue. It isthat into 216 1x1x1 cubes (some of which have blue
faces). From the small cubes, a single cube woraty chosen and rolled like a die. Find the plolitsg
that the small cube lands with a blue face up.

Answer: 1
6

9. If x'=A(x-1)(x-2)(x-3(x-D+B(x-J(x- I(x- 3+C(x- }(x- 2+D(x- J+E, find the
value of A+B+C+D+E

Answer: 52

10. For the diagram below, the radius of the circlgé.is€ach circular arc also has a radius equal t6idd the
total area of the shaded regions bounded by thalairarcs.

Answer: 27— 3\/?3



