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Math
Day

November 14, 2002
PROBE |

EXAMINATION RULES AND INSTRUCTIONS
DO NOT OPEN THISBOOKLET UNTIL TOLD TO DO SO BY THE PROCTOR.

1.  Pull the ANSWER FORM out of your test booklet and provide the following information:

Name

Socia Security Number

Sex

School CEEB number (Use Box A)

In each case, write the correct information in the boxes and then darken the corresponding circle
under the box.

2. Onthe back of the ANSWER FORM use the upper left-hand corner to print the name of your
school and the city in which it is located.

3. Thisisatwenty-five question multiple choice test. Each question isfollowed by answers marked
A, B, C, D, and E. Only oneanswer iscorrect. You will usethefirst 25 spots on the answer form
to record your answers.

4. SCORING RULES: You receive 4 pointsfor each correct answer, 1 point for each question | eft
unanswered and O points for each incorrect answer. Asaresult, random guessing will hurt your

score but if you can eliminate at |east two possible answers on a question, it isto your advantage
to guess.

5. Useanumber 2 pencil to record your answer. Calculatorsare NOT permitted.
6. Figuresare not necessarily drawn to scale.

7. Do not open the test booklet until the proctor gives the signal to begin the test.
THE TEST WILL LAST 60 MINUTES.
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Suppose x, = 1114 and for any n> 0, we have X,,, =1-+. What iSX,y, ?

1112 1
A) H13 B) 1713 C) 1114 D) 1113 E) 0

Find all real numbers p suchthat px® + px—-1<0 foral x.
A) p=0 B) p<O C) p=0

D) -4<p<0 E) 0< p<4

What is the area of the shaded region below? Assume the square ABCD has side length 6 and
the two circular arcs are centered at A and B and each has radius 6.

A) 327- 64 B) 187:- 36 C) 367:-36

D) 67— 6 E) 1277-93

The exam average for aclass of 25 studentswas 75. Later, 5 students received 10 bonus points
each. What isthe new class average on the exam?

A) 76 B) 77 C) 78 D) 79 E) 80

A circle of radius 8 is centered at the origin and a circle of radius 10 is centered at (0,12). What
isthe y coordinate of the point in the first quadrant at which they intersect?

A) 3.5 B) 4 C) 4.5 D)5 E)5.5
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If £()=3EL and f(f(x)=x foral x, whatis c?

A) -3 B) -1 01 D) 3 E)5

A hexagonisinscribed in acircle of radius R. Then, inside the hexagon, asmaller circleis
inscribed. (Seefigure) What is the area between the two circles?

A) 7—§R2 B) 7—5TR2 C) 7—2TR2

m%# a%#

On four 100 point exams, Mary averages exactly 84. What is the lowest score Mary could
possibly have had on any one exam?

A)O B) 16 C) 24 D) 36 E) 48

If x+)11 =2,whatis x3+)1(?

A) 1 B) 2 C)3 D) 4 E)5

What is 12 = 2% +3? —4? +.. 499??

A) 4900 B) 4950 C) 5000 D) 5050 E) 5100
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11. How many pairs of integers (m,n) are there such that m* —n? =101?

12.

13.

14.

15.

A) 1 B) 2 C) 3 D) 4 E) 5

If f(x)=|x-1-]9 -x?|, then the largest value of f (x)is:
A) 2 B) 4 08

D) 10 E) Thereisno largest value.

How many three digit numbers are divisible by 5, 6, and 7?

A) 1 B) 4 o7 D) 10 E) 13

While rafting on Branched Oak Lake, my brother pokes a hole in the bottom so that water pours
inat 5 gallonsaminute. Our raft will sink when 15 gallons of water have filled the bottom. If
we are 1/2 mile from shore and | can paddie at 4 MPH, how fast must my brother bail out water
so that we reach shore before sinking?

A) 2 galons per minute B) 2.5 gallons per minute C) 3 gallons per minute

D) 3.5 gallons per minute E) 4 galons per minute

Intheseries 1+2+4 -2 -1+ thefirst group of 5 terms repeats indefinitely. What isthe sum
of the first 2002 terms?

A) 4 B) 7 C) 1603 D) 2003 E) 8003
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What is the sum of the areas of the (infinitely many) shaded squares in the figure below?
Assume the large square has side length 12, each subdivision divides a square into 4 equally
sized smaller square and the process continues forever.

A) 18 B) 48 C) 72

D) 36 E) 81

In your bedroom you have alarge supply of pennies, nickels, dimes, and quartersin ajar. What is
the fewest total number of coins you would need to take from the jar to be able to make change
anywhere from 1 cent to 99 cents?

A) 9 B) 10 o 11 D) 12 E) 13

Twenty men did one-fourth of ajob in eight days. How many additional men must be added in
order to finish the job in 5 more days?

A) 58 B) 62 C) 68 D) 72 E) 76

Four circles of radius 3 are arranged as shown and their centers form the vertices of a square.
What is the area of the shaded region?

A) 36-97 B) 18+ 7 C) 36+4r7

D) 18+ 97 E) 9+47

Suppose asquare of side length s is stretched into a rectangle by lengthening one pair of
opposite sides by 12 inches and the other pair of opposite sides by 20 inches. If the area of the
resulting rectangleis 513, what is the remainder of s upon division by 5?

A) O B) 1 C) 2 D) 3 E) 4
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Which of the following is the largest?

A) 1% B) 2'%° C) 3°® D) 5% E) 22%

If the perimeter of arectangle is 100, what is the shortest diagonal the rectangle could have?

A) 10 B) 10v/2 C) 25 D) 25/2 E) 50

A bug starts at the origin and crawls 1 unit east, then 1/2 unit north, then 1/4 unit west, then 1/8
unit south, then 1/16 unit east, and so on forever. What are the coordinates of the bug’s ultimate
destination?

A) 1/~/2,1//3) B) (23, 1/3) C) (3/4,3/8) D) (12, 1/2) E) (4/5, 2/5)

What isthe value of s in the following diagram?
A) 4 B) 4/5-3 C) 245
D) 3 E) 45

A dog istied to the corner of aten-foot by 20-foot shed on arope having length 60 feet. Assume
the dog starts out as pictured below and winds his way around the shed counter-clockwise as far

as he can go. What isthe total area (in square feet) swept out by the rope? Dog
A) 74007 B) 36007 C) 18007

60
D) 18507 E) 9007

20

10



