


Solution (continued)
Finally, note that the 3 parts left correspond to 30 envelopes. Therefore, each part
in the graph above is equal to 10 envelopes. Since there were originally 5 parts,
Max originally had 5 x 10 = 50 envelopes.

Recognizing a pattern in a sequence

2. If the given pattern continues, which fraction will be in the 30 position?

2 7 12 17 22
5’10°15°20° 25 """

" Solution

Observe the denominators and note that they are consecutive multiples of 5.

Furthermore, note that in each fraction, the numerator is 3 less than the

denominator. Therefore, the denominator of the 30* term will be equal to 5 - 30

= 150 and the numerator will be 150 — 3 = 147. Thus, the 30% fraction in the
147

pattern will be 50

Number substitution
3. What is the largest possible product of @ and b, if—-8 <a <-2and -4 <b < 1?

Solution

Among the possible values for a and b, choose the ones with the greatest
magnitude (absolute value) — since the product of two negative numbers is
positive. ab = (-8)(—4) = 32.
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Observing regularities

4. Find the two missing numbers from the table:

10 15 20 25 30 35 40 45 50 55
1 6 2 7 3 8 ? 9 5 ?

Solution

Observe the two numbers in each column, and note that each number in the
second row is the sum of the digits of the number in the first row. Therefore, the
missing numbers are 4 + 0 =4, and 5 + 5 = 10.

Working backwards

5. Sam chose a positive integer less than 20. He multiplied the chosen integer by 6 and
then divided it by 2. He then divided the result by 3 and multiplied it by 5. If at the
end he got 35, find the integer he started with.

Solution
Suppose Sam chose the number N. Combine the listed operations and write them as
an equation: N - 6 - é . -;; 5=5N=235,and N="17.
Or work backwards and perform the listed operations in an opposite order:
35:5=72>7-3=21221-2=42>242+6="1.

Writing out an equation
6. IfI had twice the amount of money I have now, I could buy 4 lollipops for 75 cents
each and get $1 change. How much money do I have now?

Solution

Write the verbal description in the problem as an equation. Calling the amount of
money I have x, “twice the amount of money I have now” is 2x. “4 lollipops for 75
cents each” is a dollar quantity of 4 - $0.75, and there is also a $1 change, which
means that we can write 2x = 4 - $0.75 + $1. Therefore, 2x = $4, and x = $2.
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Practice Problems

1. James solved 1/4* of his homework

problems in 15 minutes. In the next
15 minutes, he solved 1/3" of the
remaining problems. If James has 12
more problems left after that, how
many problems were there in his
homework?

A. 40
B. 36
C. 30
D. 24

4. Ifk is an even number, what is the

remainder when (% + 2)2 is divided by
4?

mQEH
=)

. Mrs. Wagner spent one-third of her
money in one store, and then one-
half of the remaining money in
another store. How much money did
Mrs. Wagner have in the beginning,
if she returned home with $17?

E. $68
F. $64
G. $51
H. $17

. The number of bacteria in a bacterial

culture doubles every 10 minutes.
The ratio of the number of bacteria
at the end of 1 hour to the number of
bacteria at the beginning of that
hour is:

A 2:1
B. 8:1
C.64:1
D. 1024:1

. The perimeter of a rectangle is 6
times as large as the width of the
rectangle. How many times is the
perimeter of this rectangle larger
than its length?

ePar »
N o=

W N

. If a set of numbers begins with —11

and every number after that is 10
more the number that comes before
it, what is the 100" number in the
set?

E. 959
F. 969
G. 979
H. 989
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7. The product of the first 50 prime 11. If the numerator of a fraction is 1
numbers is not divisible by: greater than its denominator, but
smaller than 20, which of these is the
A. 26 largest possible value of this
B. 36 fraction?
C. 46
D. 86 A3
2
B.
8. FindA,ifA—3-5=0. c. 4
21
E. 0625 D. %
F. 0.65
G. 0.75
H. -0.75 12. For how many different integer
values of N is %also an integer?
9. Simplify: E. 8
C+1D-@¢t-3)+@E+5)-@-7T+... F. 7
e+ E+1D)-(-19) = G. 5
H. 4
A. 19¢-100
B. t + 190
C. t-190 13. Steve entered an elevator on a
D. 100 certain floor. Then the elevator
moved up 7 floors, down 8 floors, and
up 3 floors. On what floor did Steve
10.If p and g are integers, and p? =1, initially enter the elevator, if he is
g2 = 81, what is the smallest possible now at floor 10?
value of (g — p)?
A9
E. -10 B. 8
F. -8 C. 6
G. 0 D. 4
H. -1
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14.

I began with my favorite number,
subtracted 7 from it, multiplied the
result by 3, and then added 2 to that.
My final result is 20. What is my
favorite number?

[T S | B Sy
o =3

17.

Find the largest factor of 1260 that is
not divisible by 6.

A. 630
B. 315
C. 210
D. 63

15.

Ann had a roll of fabric. She used% of
the roll, then % of the remaining

amount, and then % of the remaining
amount again. She now has 7 yards
left over. How many yards of fabric
did she have in the beginning?

A. 64 yards
B. 60 yards
C. 56 yards
D. 40 yards

18.

When a certain number is divided by
5, the result is the same as when this
number decreased by 12. What is
this number?

E. 20
F. 15
G. 5

H. -15

16.

The 3-digit number 103 has a digit-
sum of 1 + 0 + 3 = 4. How many
different 3-digit whole numbers,
including 103, have a digit sum of 4?

|aEH
= © 3 o
=

19.

Kathy has $13 more than Jack and
$3 less than Vanessa. All together,
Kathy, Jack, and Vanessa have $59.
How much money does Jack have?

A. $10
B. $12
C. $18
D. $7
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20.

Tickets for a play cost $6 for a child,
and $15 for an adult. A group of 25
people paid a total of $204 for the
play. How many children were in
this group?

24. If the length of a rectangle is
multiplied by 3, and the width of a
rectangle is multiplied by 2, the area
of the rectangle will be N times
bigger. What is N?

E. 20 E. 6
F. 18 F. 3
G. 12 G. 2
H. 19 H. Cannot be determined
21. If Marh = |a| - i- , what is the value 25. The price for a coat was reduced 3

Of AA(_2)/\/\?

A -2
B. -1
C. 0
D. 25
22.If b* = —(5b — 3), what is the value of

N*?

E. 38
F. -7
G. 13
H. -38
23.If -m —n=5and m — n =-3, what is

the value of m2 — n2?

A, 2
B. 2
C. 15
D. -15

times, each time by 20% from the

price that preceded it. What is the
total percentage of price reduction
from the original price of the coat?

A. 60%

B. 51.2%

C. 48.8%

D. Cannot be determined
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