SPRING 2004 MATH CONTEST

l. Defineeby x e y=4x =3y +xy. For how many real number does 3 o y=12?

A.0 B.1 C.2 D.morethan?

2. How many of the following are equal to x* + x* for all real x > 07

L 2x* I:«™ IO (2x)° IV: (2x)**

A8 Bl £:2° D3

3. Eight students are taking both science and history. This number represents only
10% of all students taking science and 16% of all students taking history. How many
students are taking at least one of the two courses? =

4. What is the measure of the angle formed between the minute hand and the hour
hand of a clock at 3:20?

5. Let triangle ABC be an equilateral triangle of side 10. Let P be a point in the
interior of the triangle. Three perpendiculars are drawn from P to each of the
sides of the triangle. What is the sum of the lengths of the three perpendiculars?




6. In the figure, C is a right angle, DE | AB, AE=6,EB=7,and BC = 5. Whatis
the area of quadrilateral, EBCD?

7. Two sheep in four weeks can eat all the grass on two acres and all the grass that
grows on two acres dunng the four weeks. Three sheep in two weeks can eat all the
grass on two acres and all the grass that grows on these two acres during these two
weeks. How many sheep will eat in six weeks all the grass on six acres and all the
grass that grows on six acres during the six weeks?

8. Two travelers decide to travel west in a straight line and return by the same route.
Each can carry a 12 day supply of food, travel 30 km per day, and no food can be
stored. 1f they are not required to return at the same time, what is the farthest distance
that can be explored? (both must return)

9. Find the largest positive value attained by the function fix) defined by
fix) = V(8x — x7) - V(14x — x* -48), for real x.

10. Let A={1,2,3,4, ...,99}. For how many elements does the square of the
number have an odd digit in the ten’s place?



1 1.‘ Erqestu s maki_ng a gold chain 60 cm. long using thin gold wire circles, each of
jwh;cl_l 1s the same size. How many centimeters of gold will it take to make the chain,
1gnoring the thickness of the wire?

A. 30mem.  B. 60nem.  C. 120rem.  D. Can not determine

12. The figure on the left is folded along the edges of the squares to make a solid as

shown. Which is the correct solid for the given array?
AP D
m @ o @

13. Which of the following conclusions make the argument valid? Supply a valid
conclusion to the following argument using all the premises.

If you are a baby, then you are illogical.

If you can manage a crocodile, then you are not despised.

If vou are illogical, then you are despised.

If you are a baby then you cannot manage a crocodile.
If you can not manage a crocodile, then you are a baby.
If you are not a baby, then you can manage a crocodile.
If you are illogical, then you can manage a crocodile.

/an ow

14. There grows in the middle of a circular pond 16 feet in diameter, a reed which
projects 2 feet out of the water. When the topmost tip is pulled down to the edge
of the pool, it just reaches the edge. How deep is the water?

15. If two distinct prime numbers are randomly selected from among the first 8 prime
numbers, what is the probability that their sum will be 247



S : %
16. What is the largest real solution to the given equation.

VWx = 4\f‘1—i‘~f[31‘ +4)

he following statements are true.

17. n is a counting number and exactly four of t nens
: C. n~+ 22 isprime

A. 30<n" <300 B. nisa prime number
D. 3<Vn<5 E. 5isa factorof Tn+ 10

What is the value of n?

18. One set of data has n pieces of data and a mean of k. A second set of data has k
pieces of data and a mean of n. If you combine the two data sets into one data set,

then which of the following will be the mean of the new set obtained?

A. (n+k)2nk B. nk/(n+k) C. 2nk/(n+ k) D. none of the preceding

Ingu,T)
logs\ 5

19 Find the exact value of: 16
A. 8343 B. V49 C. V125 D. None of these

2. Find the value of the sum:

'l'+' 1 4-—1—-F-l--#.".p_l_

3 oAt = ad s 210
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ANSWER SHEET

Directions: You have one full hour to take this test. Scrap paper is allowed.
The use of a calculator is permitted, but not stored programs on the calculator.
Moreover, books, tables, and computers are not permitted. Youw are not
expected to answer all problems. Yet, do not waste too much time on any one
problem. Four points are awarded for each correct answer, one point is
deducted for each incorrect answer, and nothing is deducted for a blank. There
is no partial credit. Note: Answers may be given in fractional form, radical
form, or as an approximation to the third decimal place as appropriate. For
example, V7 or 2.646.

Name K E Y College

Home Address

(include, city, state, zip code)
Name of teacher in whose class you are enrolled
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