Number Sense 2006/2007 Circle 1 Problem 6

Problem
100 Challenges (Suggested for groups of 2 to 4 students)

For this game, form teams (pairs or small groups); each team needs one die (or number cube)
and a score sheet (below).

To play, first roll the die five times and place the resulting five numbers in the five boxes at the
top of the score sheet. The goal is to use these five numbers to form as many of the numbers from
1 to 100 as you can, using adding, subtracting, multiplying, dividing, and combining digits. (e.g., a
5 and a 2 could combine to form 52 or 25). Each number you form must use one or more of these
five operations. None of the five digits rolled can be used more than once in forming a single number
(unless you rolled two of that digit). For example, if you rolled 1, 2, 2, 5, 6, some of the numbers you
could formare 1 (2—1),2(2x1),3(5—2),4(6—2),5(5x1),6(6x1),7(5+2),8(5+2+1),
12, 21, 25, 52, 65, 22, 60 (12 x 5), 28 (56 + 2), 61(5 x 6 x 2 + 1), etc. As you form the numbers,
write how you did it in the space beside that number on the chart. The team that forms the most
numbers in a specified time wins the game. (A suitable time could be 20 or 30 minutes.)
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Hints
Suggestions:

1. Use one (reasonable) starter set of 5 numbers for the whole class. (See the Solutions for one
possible starter set.)

2. Work with finding ways to form the numbers 1-20 first, and then seek more possibilities with
the students.

3. Offer bonus points for more than one way to get a number.

(See solution below for possible ways to play the game.)
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Solution
Two ways to play the game:

1. Set a time limit for the game, suited to your class and the available time. The game could also
be used to occupy some students while you are busy with others. Have the teams check each
others’ work to make sure the operations used are correct.

2. Alternately, play the game as a class. Select a (promising) set of five numbers, and have the
whole class work on this. Post the solutions on the bulletin board and have students add to it
as they find solutions. Encourage them to check each other’s solutions.

Below is a score sheet sample to suggest some possible answers. There are many others.

Note: If you noticed the students slowing down in finding solutions, you may wish to introduce other
‘operations’. For example, if you permit a decimal point, then you could write 76 = 56 + (2 + .1), or
85 =6-+.1425o0r 16 + .2+ 5. Another possibility is to allow squaring (if your starter set contains
a2),s076=>5"x(6+2)+1or (6°—1)x2+5.
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SAMPLE SCORE SHEET FOR 100 CHALLENGES

6

2—-1=1 2x1=2 5—2=3 6—-2=4 5x1=5
6x1=6 5+2=7 5+2+1=28 59+24+2=9 5x2=10
(5x2)+1=11 (5x2)4+2=12 | (5x2)+2+1=13 (54+2)x2=14 5x(24+1)=15
6+5+2+2+1=16 15+2=17 6x(2+1)=18 154+24+2=19 16+2x2=20
21 =21 22 =22 2241=23 25—-1=24 25=25
25+1=26 2542=27 20+2+1=28 (6x5)—1=29 6 x5 =230
d5x6+1=231 O5X64+2=32|5x6+24+1=33 bx6+24+2=34 5x6+2+2+1=35
6x(2+1)=36|6xGB+1)+2+2=37 [ 6x(5+1)+2=38| 5x(6+2)—1=39| 6x(5+1)+2+2=40
6x(b+2)—1=41 21 x2=42 | 6x (5+2)+1=43 | 6x(5x2)+2=44 51 —6 =45
(5-1)x6x2—2=46 52 —-64+1=47 | 6 x(5+2+1) =148 25 x2—-1=49 25 x 2 =50
25 x2+1=>51 52 x 1 =152 56 —2—-1=253 56 —2 =54 56 —1 =755

56 x 1 =56 56 +1 =157 56 +2 =58 56 +2+1=259 56 +2+2 =060
56+2+24+1=61 656—2—1=62 65 —2 =63 65 —1=1064 65 x 1 =65
65+ 1 =66 65+ 2 =67 65+2+1=068 656+2+2=69 | 66+24+24+1=70

2x (2+1)+65="T1 2x5462=72| 2x5+62+1="73 12x64+2=74 | 6x2x24+51=75
(16 x5) — (2 x2) =76 56 +21 =177 56 422 =178 564+21+2=179 2 x 12+ 56 =80
(5% 2) x (6+2)+1=81 16 x5+2=82 26 x (1+2)+5 =283 12x(5+2)=84 [16 + (2 +2)] x 5 = 85
65421 =86 65+ 22 = 87 65+ 21 +2 =88 2x 12+ 65=289 15 x 6 =90

15 % 6+ (2 +2) =91

122 — (5 x 6) = 92

(26 +5) x (24 1) =93

(15 x 6) +2+2 =94

(21— 2) x 5=95

(5-1)x6x2x2=96

52x2-6-1=97

92X 2—-6=98

92x2-64+1=99

(6—1)%x5x2x2=100




