Math League Questions
Spring 2005

1) The profits P (in millions of dollars) for a company are modeled by a quadratic
function of the form P =at’ + bt + ¢, where ¢ represents the year. If you were president
of the company which of the models would you prefer?

A) ais positive and 1 < o
2a

B) ais positive and rzj
2a

C) ais negative and ¢ < =
2a

D) ais negative and ¢ 2 .
2a

2) If a family has four children, is it more likely to have two of each sex or three of one
sex and one of the other, assuming births of males and females are equally likely?

3) A partition of a natural number is a collection of natural numbers (some of which may
be repeated) which add up to the given number. For example, 10=2+ 2+3+3. Consider
natural-number partitions of 13, for example 1+2+2+ 8=13, 9+4=13,.. Finda
partition of 13 for which the product of all terms is the maximum.

4) Dave computed an answer to be 22.5. However, in the next to last step of the
computation he subtracted 7 instead of adding 7. Then in the last step of the computation
he multiplied by 0.3 instead of dividing by 0.3. Assuming that Dave computed correctly,

what is the correct answer?

5) This tower is made of 35 cubes in 5 layers. How many cubes are needed to form a
similar tower with 10 layers?



6) What is the value of
(tan(45%))-(cos(30°)) - (sec(120°)) - (sin(150°)) - (cot(90°)) - (csc(315°)) ?

NIf3#7=1,4#2=2,and9#15=3,10#25=5 whatis 6 # 67

8) Inthe Hope family, there are seven sisters and each sister has one brother. The family
has a ten-passenger van. How many family members must stay home when they go to
grandmother’s house for dinner, assuming each family member must have their own
seat?

9) Find the largest four-digit number that has exactly three factors.

10)Let S, =1-2+3—4+..+(-1)""n, where n=1,2,3,4,... Then S, +§,, +8,, =
A) 0 B) 1 C)2 D) -1





















