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. A sequence of numbers begins 2, 3, and every term after the second equals the product of the two previous
terms. What is the fifth term?

Answer:
Solution: Apply the rule one step at a time, always multiplying the two most recent terms.
The first two terms are 2 and 3. Then

third term =2 x 3 =6,

fourth term = 3 x 6 = 18,
fifth term = 6 x 18 = 108.

Note that the fourth term multiplies the second and third terms, not the first and third. Each step uses

the two terms immediately before it.

. What is the measure, in degrees, of the smaller angle between the hour hand and the minute hand of a
clock at 2:207

Answer:
Solution: Find where each hand points, measuring clockwise from the 12.

Minute hand. It makes a full turn of 360° in 60 minutes, so it moves 360 + 60 = 6 degrees each minute.

At 20 minutes past the hour it has turned

20 x 6 = 120°.

Hour hand. It moves from one number to the next, a gap of 30°, over a full hour, so it creeps along at
30 + 60 = 0.5 degrees per minute. At 2:00 it sits at 2 x 30 = 60°, and 20 minutes later it has drifted an
extra

20 x 0.5 = 10°,

putting it at 60 + 10 = 70°.

The angle between the hands is the difference:
120 — 70 = 50°.

The common mistake is to leave the hour hand parked at the 2. By 2:20 it has moved a third of the way
toward the 3.
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. Rectangle A measures 2 cm by 4 cm. Every side of rectangle B is 3 times as long as the matching side of

rectangle A. What is the area of rectangle B, in square centimeters?

Answer:

Solution: Rectangle A has area 2 x 4 = 8 square centimeters.

Tripling every side makes rectangle B measure 2 x 3 =6 cm by 4 x 3 = 12 cm, so its area is

6 x 12 = 72 cm?.

Notice what happened: the sides grew by a factor of 3, but the area grew by a factor of
72+8=9=3x3.

This is worth remembering. Area depends on two directions at once, so when every length is multiplied

by some number, the area is multiplied by that number twice.

. Pablo’s Pizza offers 3 bases, 4 toppings, and 7 sauces. How many different pizzas can be made using exactly

1 base, 2 different toppings, and 1 sauce?

Answer:

Solution: The base can be chosen in 3 ways and the sauce in 7 ways.

For the toppings, call them W, X, Y, Z and simply list every pair:
WX, WYy, Wz, XY, XZ, YZ.

There are 6 pairs. Be careful not to count WX and XW as different pizzas, since a pizza topped with W
and X is the same pizza either way. (Counting in order would give 4 x 3 = 12, which is exactly double the

true count.)

Each base can be paired with each topping pair, and each of those with each sauce, so the total is

3x6x7=126.
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. What is the smallest three-digit number whose digits sum to 6 and which is divisible by 15?7

Answer:

Solution: Being divisible by 15 means being divisible by both 3 and 5.

The digit sum is 6, which is already a multiple of 3, so divisibility by 3 is automatic for every number we

might consider. That leaves divisibility by 5, which requires the number to end in 0 or 5.

So we want the smallest three-digit number ending in 0 or 5 whose digits add to 6. Start at 100 and work

upward through the numbers ending in 0 or 5:
100 (1), 105 (6),

with the digit sums in parentheses. The number 105 works on the second try.

Checking both conditions: 1+ 0+ 5 = 6, and 105 <+ 15 = 7. The answer is 105.

. A musician picks one of 4 different instruments at random, then stands at a random point in a field with
an area of 200 square yards. A spotlight section of the field is a rectangle measuring 5 yards by 4 yards.
The probability that the musician picks the trumpet and stands outside the spotlight can be written as

the fraction 7 in lowest terms. What is a + b7

Answer:

Solution: Work out the two probabilities separately, then combine.

The trumpet is one of 4 equally likely instruments, so the probability of picking it is %.

The spotlight covers 5 x 4 = 20 square yards, so the region outside it covers
200 — 20 = 180 square yards.

Since the musician’s spot is chosen at random, the probability of landing outside the spotlight is the fraction

of the field that lies outside it, namely %.

The instrument and the position have nothing to do with each other, so the probability that both happen

is the product:
1 180 180 9

47200 800 407
dividing top and bottom by 20. So a =9, b = 40, and a + b = 49.
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. A two-digit positive integer is equal to four times the sum of its digits. What is the sum of all two-digit

integers with this property?

Answer:

Solution: Let the tens digit be a and the units digit be b, so the number is 10a + b and the sum of its
digits is @ + b. The condition says

10a + b = 4(a + b) = 4a + 4b.
Subtracting 4a and b from both sides gives
6a = 3b, SO b = 2a.

So the units digit is exactly double the tens digit. Run through the possibilities, remembering that b must
stay a single digit:

and a = 5 would need b = 10, which is not a digit. The numbers are 12, 24, 36, and 48.

Checking one: 4 x (4 + 8) =4 x 12 = 48. The sum is

12 424 4 36 + 48 = 120.
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. Jamie has a two-digit number whose only divisors are 1, 7, and itself. Sam has a two-digit prime number.
Matthew’s number is the sum of Jamie’s and Sam’s numbers, and it is divisible by 10. What is the smallest

possible value of Matthew’s number?

Answer: m

Solution: Start with Jamie’s number. Its divisors are exactly 1, 7, and itself, which is three divisors in

all. A number with 7 as its only prime divisor and exactly three divisors must be
7x 7 =49,

since any other multiple of 7 would bring along extra divisors. For instance, 14 has divisors 1,2,7,14,

which is too many. And 49 is two digits, as required.

Matthew’s number is 49 + .S, where S is Sam’s prime, and it must end in 0. Since 49 ends in 9, the prime

S must end in 1, because 9 + 1 = 10.

To make Matthew’s number smallest, make S smallest. The two-digit numbers ending in 1 are 11, 21,31,41, ...
and the smallest of these that is prime is 11 itself (21 = 3 x 7 is not).

So Matthew’s number is
49 4+ 11 = 60,

which is indeed divisible by 10.

. Steve has 6 identical cookies to divide among 3 children, and each child must receive at least one cookie.

In how many ways can he do this?

Answer:

Solution: The cookies are identical, so all that matters is how many each child gets. Give one cookie
to each child first, which satisfies the rule and uses up 3 cookies, leaving 3 cookies to hand out with no

restrictions at all.

Now count the ways to split those 3 remaining cookies among the three children. Listing by how many the

first child gets:
3 extra: (3,0,0), (0,3,0), (0,0,3)

2 eXtra" (27170)7 (2707 1)7 (17270)7 (07 27 1)7 (17072)7 (07172)
1extra: (1,1,1)
That is 3+ 6 + 1 = 10 ways.

Adding back the cookie each child started with, the ten distributions are (4,1,1), (1,4,1), (1,1,4), (3,2,1)

and its five rearrangements, and (2,2, 2). The answer is 10.



10.
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Alex must schedule four different classes (2 math, 1 science, 1 art) into 4 consecutive periods. No two

math classes may be scheduled in consecutive periods. How many different schedules are possible?
Answer:
Solution: First decide which two periods hold the math classes, then fill in the rest.

The math classes cannot be next to each other, so list the pairs of periods that are not adjacent:

{1,3}, {1,4}, {2,4}.

The pairs {1,2}, {2,3}, and {3,4} are all consecutive and therefore not allowed. That leaves 3 choices.

For each of those choices, the two remaining periods hold the science class and the art class, and there are

2 ways to decide which goes first.

Finally, the two math classes are different from each other, so once their periods are fixed there are 2 ways

to decide which math class comes first.

Multiplying the independent choices:
3X2x2=12.



