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Problem 1

Nathan will roll two six-sided dice. What is the probability that he
will roll a number less than three on the first die and a number
greater than three on the second die? Express your answer as a
common fraction.

The probability of obtaining a number less than three on a single
roll is % = % (since there are three ways to do so out of six possible
outcomes).

The probability of obtaining a number greater than three on a
single roll of the die is 2 = £ (since there are three ways to do so
out of six possible outcomes).

The probability of obtaining these two independent outcomes is the
product of the two probabilities:
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Problem 2 .
10

The shaded rectangular region covers
one-fourth of the area of the large 10-inch by
16-inch rectangle. What is the number of
square inches in the area of the shaded
region?

16”




Problem 2 .
10

The shaded rectangular region covers
one-fourth of the area of the large 10-inch by
16-inch rectangle. What is the number of 16"
square inches in the area of the shaded
region?

The area of the large rectangle is 10 x 16 = 160. The area of the
shaded rectangle of one-fourth of this or square inches.
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Problem 3

Tim has three times as many coins as Mike. If Tim gives one coin
to Mike, Mike will have a total number of coins equal to half the
number of coins Tim started with. How many total coins do Tim
and Mike have together?

Let T and M be the number of coins initially held by Tim and Mike,
respectively. Then

T =3Mm, M+1=%

Eliminating T from the second equation using the first equation
yields

M+1=3M/2 = 2M +2=3M = M =2

andsinceT =3MthenT =6andM + T =.
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Problem 4

A wheel has a circumference of 3 meters. The radius can be
expressed as Bin meters, with relatively prime integers A and B.
What is the value of A + B?

Definition
A pair of positive integers are relatively prime if they share no
common factors other than 1.

The circumference C and radius r are related by
C=3=2mnr

so that
C 3 A

[ = — =
2 2m Bm
sothatA=3and B = 2, and

A+B=|5]
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Problem 5

The nth triangular number is the number T, =14+2+3+4+---+n.
Thus, the third triangular numberis T3 =1 + 2 + 3 = 6. What is the
sum of the fourth and fifth triangular numbers?

Tg=14+2+---+4=T3+4=6+4=10

T4+ T5 =10 + 15 = [25]

Another way so find T,

Ty =1 4+ 2 + -+ + 5
Tgs =5+ 4 + -+ + 1
2Ty = 6 + 6 + --- + 6

Since there are 5 terms in the series, we have that 2T; =5 x 6 or
T5:¥:5X3:15.
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Problem 6

When the expression 8 is multiplied out (written in decimal
notation), how many digits does the number have?

10 % 522

810 x 522 — (23)10 x 522
— 230 x 522
=28 x (2x5)%
=512 x 1022

so there are digits in this number.
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The surface area of a sphere with radius r is amr?. Including the
area of its circular base, what is the total surface area of a
hemisphere with radius 6 cm? Express your answer in terms of 7.



Problem 7

The surface area of a sphere with radius r is amr?. Including the
area of its circular base, what is the total surface area of a
hemisphere with radius 6 cm? Express your answer in terms of 7.

1 .
Surface Area = 5(47”2) + Area of Circle

= 2mr? + mr? = 37r?

= 3m(6%) = 3 x 367 =
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Celsius temperatures can be converted to Fahrenheit by doubling
the Celsius temperature, reducing the result by 10%, and then
adding 32. What Fahrenheit temperature corresponds to 20°
Celsius?



Problem 8

Celsius temperatures can be converted to Fahrenheit by doubling
the Celsius temperature, reducing the result by 10%, and then
adding 32. What Fahrenheit temperature corresponds to 20°
Celsius?

F =0.9(2C) + 32 = 1.8C + 32

= 1.8(20) + 32 = 36 + 32 = [68°F |
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Problem 9

What is the value of x +y if the sequence 2,6, 10, .. ., X,Y,26is
an arithmetic sequence?

Definition

An arithmetic sequence is an ordered list of numbers where the

difference between neighboring numbers is a constant.

The difference must be 4 since 6 -2 =10-6 = 4. So
y=26-4=22, x=y-4=22-4=18

and
x+y=18+22=
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together with the x-axis and y-axis are
drawn on a coordinate grid to form
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Problem 10

Thelines2x +y =6andx +y = 10
together with the x-axis and y-axis are
drawn on a coordinate grid to form
guadrilateral ABCD. What is the area of
quadrilateral ABCD?

The points are located at
A(0,6), B(0,10), C(10,0), D(3,0)

The quadrilateral area can be computed as the difference of
triangle OCB’s area minus triangle ODA’s area:

Area:lx10x10—1x3x6
2 2

=50-9=41]



