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1996 Sample Test Questions and Solutions

Concepts Test: Thistest will attempt to assess knowledge of and about
mathematics. Recall of facts and understanding of relationships will be
essential. Itemsinvolving Numbers and Number Sense, Geometry (including
visualization, transformations and L ogo), Measurement, Data Analysis, and
Probability and Statistics will be included in this section of the test.

Problem Solving Test: Thistest will assess higher order thinking skills.
These items should require an application of mathematics utilizing both
concepts and/or computation. A wide variety of problems can be expected, all
of which can be solved utilizing problem solving strategies found in current
literature. Expect to spend more time on some items of this test than on items
on the Concepts Test.

L abels on Solutions: Solutionswill require labels when they involve money

($ or ¢), time (am. or p.m.), or measurement (cm, in, cm2, ft & in, hours &
minutes, weeks & days, ...).

Student Tools: Each student needs to bring sharpened pencils, an in/cm ruler,
and acalculator (optional). Fifth grade students should also bring a protractor;
and sixth grade students should aso bring a protractor and a compass.
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4th Grade Concepts

1. If thedivisor is 15, and the dividend is a whole number, what is the largest possible remainder?
2. Listall thefactorsof 29.
3. Which part of apizzaisthe smallest piece?

11 11

6 8 2 5

4.  Choosethe graph that best illustrates a wagon moving along a sidewalk and then crashing into awall.

A. B. C. D.
o S o gl
n n n 7]
Time Elapsed Time Elapsed Time Elapsed Time Elapsed

5. What isthe probability of spinning anumber lessthan 1?

7.  Usedigitsto write the number five million, sixty thousand, eight.
8. If arattlesnake shakesitstail about 50 times each second, how many times would it shake in one minute?

9.  Write the next two numbers in this sequence: 9, 18, 27, 36, 45, ...

10. Fold apiece of paper in half three times. Before you unfold it, shade one side of the folded paper. When
you open it up, what fraction of the side of the paper with the shading on it would be shaded?



1996 MCTM Elementary Mathematics Contest — Sample Test

4th Grade Problem Solving

1.

A NN

10.

If the patterns of the black and white beads continue, how many total beads are hidden under the cloud?

\? \\
Stamps cost 32 cents each. A book of stamps contains 20 stamps. How much does a book of stamps cost?
How many integers between, and not including, 50 and 100 are divisible by 3 or 5?

How many parallelograms can be found in the picture below?

S S S S S S

The moon is about 240,000 miles from earth. How long isrequired for around trip if a spaceship travels at
8,000 miles per hour?

The operation % relates two numbers according to a certain rule. The table below contains examples for the
relation % . What is the answer for the problem 4 % 3?

3% 2=8
6% 4=28

0% 3=3
How much is saved by buying 24 oz. of cereal packaged in the larger box?

12 oz.
6 oz. $1.79
$1.19

A nickel, apenny, and adime are placed under three cups. The following clues are given:
To the left of the blue cup there is a green cup.
To the left of the penny thereisadime.
To theright of the nickel thereisared cup.
To theright of the red cup there is a penny.
The dimeis under the cup of which color?

How many dots are required to build the fifth figure in the series below?

° e o
¢ o o o ¢
L4 ® o ° o o .Q...' 0.“..
b b o o o * 0 e 0 o
e o e o o . o o
What is the largest answer possible when you rearrange the following symbols, using each exactly once?
(x +)7 34
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5th Grade Concepts

1

10.

List three numbers that belong in the intersection of the string picture below.

What number does the Roman numeral CDX X1V stand for?

How long is this line segment to the nearest one-eighth inch?

Write the part of this group that isNOT shaded as afraction in simplest form, and as adecimal.

What number is missing in this LOGO procedure to draw a hexagon?
to picture
repeat 6[fd72rt _? ]
end

Y ou planted fifty seeds. Forty seven of your seeds germinated. What isthe ratio of seedsthat did germinate
compared to the seedsthat did NOT germinate?

Which factors of 116 are prime?

Describe the next figure that would continue this pattern.

NS IS

How would you place the digits 4, 3, 8, 2, and 5 in this problem, in order to obtain the largest product?
Qo0
x OO0

Y ou need 14 feet of fabric to make atablecloth for your dining room table. How many yards should you
buy? (Expressany part of ayard asafraction.)
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5th Grade Problem Solving

1.

10.

If the figure were folded to form a cube, what is the largest sum you can get by adding numbers from three
faces which share a vertex?

1
4(3]12]3
2

1
On thefirst day of Jack's exercise program, he jogged g mile. Every day after that, he increases the

1 1
distance hejogs by g mile. If he hasjogged atota of 35 miles so far, how far must he jog tomorrow?

The original price of a sweater is$48. You buy the sweater on sale for 20% off. What isyour total cost
after adding on 6% sales tax?

What isthe area of the largest rectangle with whole-number dimensions you can enclose with 56 feet of
fencing?

A musical group started playing at 7:30 p.m. They finished playing at 11:10 p.m. How many hours did the
group play?
A triangular number isanumber that is associated with the number of squares or dots placed in atriangular

pattern. Pictured below are the patterns for the first three triangular numbers, 1, 3 and 6. What isthe sum
of thefirst six triangle numbers?

Sixteen children, numbered 1 to 16, stand in acircle. Starting with child 2, and continuing around and
around the circle, every other child sitsdown. What is the number of the last child left standing?

Into every third package of a popcorn snack is placed aballoon. Into every tenth packageis placed a
baseball card. Into every twenty-fifth packageis placed aring. How many packages out of 1000 will
contain al three prizes?

The average weight of 3 sacksis 13 pounds. Two of the sacks weigh 8 pounds each. How much does the
third sack weigh?

How many blocks were used to construct the tower?
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6th Grade Concepts

1. How many diagonals from one vertex, can be drawn in an octagon?

3 1 4
2. Find the value of P to make the sentence true: P+t3 =9 -

3. How many triangles are there in the following picture?

4.  Threechildren Amy, Brian, and Carol play agame flipping two coins. If theresult istwo heads, Amy
wins. Two tails mean Brian wins. One head and one tail mean Carol wins. What is the probability that
Amy wins?

5. Which of thefollowing is equal to 537
A. 5x3 B. 3x3x3x3x3 C. 225 D. 5x5x5

6.  Onyour answer sheet, name the region(s) in this diagram that contain(s) exactly one number.

7.  What percent of this quilt pieceis not shaded?

it

8.  Determine whether the following picture represents aflip, dide, or turn of the following basic unit. B

A&

3
9. Writethereciprocal of 37.

10. Write the number 82 in basefive.
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6th Grade Problem Solving

1. Given arethe coordinates (4, -2), (3, 4), and (-3, 3). What are the coordinates of the point needed to
complete a square?

2. How many 2x2x2 cubes can be placed into a 5x6x7 box?

3. If two additional arrows are shot and both hit the target, describe the set of all possible final scores.

3

4. If@=** and#=@@@, how many @ are represented by * * # # #?

5. Arroller coaster takes a group of 48 people every 5 minutes. How long will you have to wait to ride the
roller coaster if there are 150 people in front of you?

6. A pentagonal number isanumber that is associated with the number of squares or dots placed in a pentagon

pattern. Pictured below are the patterns for the first three pentagonal numbers, 1, 5 and 12. What isthe
sixth pentagonal number?

7. How many different ways are there to get from point A to point B along the one-way paths above?

8. David has $500 in a savings account. If his money earns 5% interest at the end of each year, how much
money will he have after 3 years?

9. A balisdropped from aheight of 81 feet. On each bounce it rises two-thirds the height of the previous
height. How many timeswill it bounce before it rises to a height less than ten feet?

10. What isthe probability that arandomly placed “ X" will win this game?

X X
(0] (0]
(0] X
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Grade 4 Grade 5 Grade 6
Concepts Concepts Concepts
1. 14 1. any 3 numbers between 0.9 & 1.0 1.5
2. 1and 29 2. 424 2. 27
3. 18 3. 45/8inches 3. 13
4. B 4. 3/5and 0.6 4. 1/4
5 14 5. 60 5. D
6. different 6. 47/3 6. Band D
7. 5,060,008 7. 2and 29 7. 70%
8. 3,000 8. octagon 8. turn
9. 54,63 9. 4/15
SERNUIE)
10. 1/8 10. 4 2/3 yards 10. 312 (base5)

Problem Solving

11

$6.40

23

21

60 hours
15

$1.18

under the red cup

© ©®© N o o &~ 0w d P

75
10. 49

Problem Solving

1
2
3
4
5.
6
7
8
9

.9

. 1 mile

. $40.71 or $40.70
. 196 square feet

3 2/3 hours (or 3 4/6 hours)

. 56
.1
. 6

. 23 pounds

10. 35

Problem Solving

© © N o g ~ w Dd P

(-2-3)

18

all odd integersfrom 7 to 19
10

15 minutes

51

35

$578.81

6

10. 2/3




