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1. (5 cnrcles should be drawn in the rlgllt hand ) J SRR

2. 4 chlldren) There are 7 children who like chocolate and 10 who hke strawberry.
There are 4 children who like both chocolate and strawberry; they are in the overlapping
part of the circles. Children might enjoy placing themselves in some loops like this
made from rope, for other types of food such as spmach beans and peas

3, (a. 50, 53, 54 ‘b.’ 86, 84, 83; c. 25, 40 45) ‘Give a star to a, b and c
‘ separately N ote that (a) is srmply countmg from 48; (b) mvolves countmg down from
87, (c) is countmg by 5's, startmg at 15. ‘

4, (even; odd; even, €VEN; eveén) Th1s problem is a concrete mtroductron to odd and
even numbers Students Imght enjoy practrcmg thrs process wrth other numbers of
. ‘coins. S . .

5. (12) The problem mtroduces students to the repeatmg funcrion concept on 4 calculator.
- Most hand-held calculators will repeatedly add, subtract, multiply and divide in this
manner. It is interesting for students to experiment wrth which number that is entered

is the one that then' calculator repeatedly uses. For the problem . . . E E} E}
EI for example do they get 17 or 23'7 R R

C 2 : .6. (4) Many students will mtultlvely know that half of 8 is 4 504 squrrrels werit to get

O -+ muts. Thus 4 squirrels are'left behind in the tree. If students have been taught a rule

such as “how many «are left means to subtract,” they rmght not know how to solve this
problem because. there 1s no obvious number {o subtract, = : :
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FEarth, II

1. (5) There are four small squares and one large square.Students may enjoy doing other
problems of this nature, in which they find figures within other figures. For example,
how many triangles are in this figure (3):

/X

2.0 9+ 18+2T+36+ 4,545 4+63+72+81+9

3. (12¢) Two nickels and 3-pennies-is 13¢, and the difference between 13¢ and a quarter
is 12¢. Some students may have trouble with this problem if they don't know the value
of the coins. : . - ,

i

4. (.) The pattern which repeats is Ilf ¢ ¢ ¢ ' ¥. The fourth repetition of this |
pattern has started, and the first two figures are shown, leading to the third in the
sequence as the one to follow.

5. (a. 559; b. .850; c. 1,272) Give a star for a, b, and ¢ separately. |

6. (One possible answer is shown; there are other possible answers.) -
Students may enjoy knowing that this is related to one of the “S0 famous unsolved
problems in mathematics” of the 80's. The problem was that everyone thought that
such a map could be colored in four colors or less, so that no two boundaries the same
color touched except at a point, but no one could prove it. Eventually the problem was
solved, but for years and years, mathematicians enjoyed coloring maps like this,

looking for an exception to the conjecture.
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Ear"th, III

7 . (4) 'I'he bag needs to have f0ur app]es in 1t 50 that the scales wi]l haVe the same welght

on both sides. This assumes that all apples weigh the same. This problem is an
1mportant one to Iay a concrete foundatlon for- algebreuc thmklng '

Y

2. H(S) The student may thmk what number plus 9 equals 17.. Elght + 9 17 is part of a

: famlly of facts which also mclude O+ 8 =17, 17 9 8, and 17 8 9

. '(a. 3 b. Plrates, c. '3 ) The Hornets ‘won 5 games; the Prrates ‘won 4 games; the

‘Eagles ‘won 2 .games; dnd the Bears won 1 game. For part a, the Hornets worn 5

_' .. games and the Bagles 2 games, which.is 3 games more. For part b, the Pirates won
~ two more games than the Eagles. For part c, the student. might want to get 12 pennies -

and move them around until he or she gets the same number in 4 different piles. If the
student “even onts” 12 into 4 piles, he or she will get 3 wins; or said a different way:
]2+ 4=3. Thisisa concrete 1ntroductlon to the concept of gettmg an average —

l

4. (a. 44;b. 32; ¢, 52) 'The student may use “guess- check-revise™ to find the
- answer by repeatedly trying different numbers for each box until they get one which

works. Some students might realize that they can solve a different problem than the
one given. For (a), they might solve by adding 23 +[ ] =67; or 'they might solve by

subtractmg 67-23= D Problems (b) and (c) can also be worked by so]vmg a
.drfferent problem

. ($1.28) The student subtracts. the value of the coupon 25¢, from the cost of the apple

butter, $1.53, giving $1.28.

. (4) Purchasing 3 boxes of markers would prov1de 27 markers since 9 +9 +9=27.

One more box is needed to give one marker per student, but 7 markers would be left -
over.

. {24) The two insects would have 6 + 6 or 12 legs to offer to the collection. The three

frogs would have 4 +4 +4 or 12 legs to add also; Therefore there's a total of 24 legs.
This is a muitistep problem which students can solve by drawing a picture of the frogs

and insects, and counting legs. Or-they might use the picture given in the problem and
count the legs that way. - _
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1. (11 and 6) Students might think of all tne numbe: pairs which sum to 17, and from
that select the one in which one of the numbers is 5 more than the other. -

Commentary
Earth, IV

2, (a.12; b. 2 ; c. bicycle and car) The key to success for students is to notice the
key to the graph, that each figure stands for two students. They can find most answers
by counting by twos for each category, then comparing categories. ’

3. (D =6) Students may use "guess-check-revise" to.help solve the problem. There are
some additional clues also -- for example, C can't be 5 or greater since that wonld -

- ————produce an extra digit in the answer, to the left of D. So C miist be 3. Some students

- might not understand the hints because they don't yet know the difference in odd and . .

even numbers, although this was covered in Worksheet I for this grade level. . A=1,
B=2, and C=3; therefore, D=6. . ' S

(21) There are several approaches to the problem. Some students will add al] of the
animals together to get 32, then subtract 11 and get 21. Other students might keep the
animals separated in their minds, subtracting 4 rabbits from 20 rabbits and 7 hamsters
from 12 hamsters, getting 16 rabbits and 5 hamsters left, and add those together for 21

animals. Some might just make marks on a paper, and count what's left after marking
out the right number. . _ - .

5. (6) The possible paths are shown below:

6. (a. fish; b. nickel and penny) Nedra could not have bought the owl as it costs
more than 25¢. If she bought the mouse, her change would only be 1¢, which is one

coin. If she bought the bug, her change would be 8¢ which would be at least 4 coins (a

nickel and 3 pennies). If she bought the cat, her change would be 13¢ or at least 4

coins (a dime and 3 peanies). If she bought the fish for 19¢, her change would be 6¢
or possibly 2 coins (a nickel and a penny). The fish is the only correct answer.
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AR (Thurs'day), The "stude.nt_s may. make d'icalendar,.starting with We_dncsday the 8th, and putting
- the numbers in from 7 to 1,th¢q-frem9to 16. . T

. 2. (tape holder) This problem will be difficult to many students who do not have an intuitive
understanding of balance situations. It will be difficult for them to see that if 3 of object A
weighs the same as 2 of object B, then B must be heavier. Actual balance scales in the

_classroom would help to see this inverse relations

hip between the number of objects to be a
cerfain weight, and the weight of an individua! object. SRR L

L 3.‘ ('Flrst _cal.';'S.é'c‘on‘d;: van;.Tﬁifd::_ ;ruck) Students rrxight act it out or find it helpful to -
© write eagh word on an index card and move the cards around until each-vehicle is in the correct

~

order.

. 4. (a.23;b.12; & 38) The student may use “guess-check-revise” to find the answers: 46 -
- 23 = .23 ;30-18=12; and 24 + 14 = 38. They also might do-different problems from the ones
“given, by solving a related problem such as 46 - 23= |:| or23 + D =46 for (a), and so on
for (b) and (c). _ - : ' s , '

o The étudent should linderstand the hour and minute hands on a clock.
The hour (shorter) hand should be between 3 and 4; the minute (longer)
A hand should be onthe 6. o : :

6. (a.18; b. 8;c. TS% This problem is related to Venn diagrams, which students have likely met
in first grade. They may need to be reminded that numbers can be in more thar one figure.
For part a, the numbers in the rectangle are 8,9, and 1: 8 + 9+ 1 = 18. For part b, the
numbers in the rectangle and circle are 2 and 6: 2 + 6 = 8.: For patt ¢, the numbers in the
. rectangle and not in the circle are 5'and 3; 5 +3=8. =~ - -~ .
7. (40¢), This problem can bé solved in 2 steps, by adding the two numbers and subtracting their’
sum from 79¢, or by subtracting one number from 79¢ and then the next number from what is -
left. In either case, the answer is 40¢. :

8, _(Ql_')_oui;' $§) S de;ité'shguid reéliz"e',that 95¢ i‘_'s close to' $1, and that thcre‘afe 5 school days in
a week. Therefore it will cost about $1 a day for five days; or about $5 for lunch at the school
for a week. : ‘
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I’~(15) Students might first add 9 and 12 and then subtract 6, or they might realize that
only half a dozen, 6, need to be added to 9. Some students might not know what a dozen
means, but having the egg carton shown should be a hint. Most students will intuitively
know what "half" means in this situation, and can count half the eggs shown for "half a
dozen." - : o

2. (a. L, N; b. p ,% ; €. 54,. 49) In pattern a, the pattern skips one letter each
time. In pattern b, the dog, pencil, dog, cake pattern repeats. In pattern c, 5 is subtracted
— —— . - from the previous number each time. In the last pattermn, some students might get the — —
- answer by the rhythmic count of numbers that end in 9 followed by numbers that end in
5, working backward through the decades. - '

3. (12) The cdncgi)'t of area in this problem includes "ha]f-squéres.'f- It is helpful for
students to use figures where the halves fit together to make another whole unit square
. rather than counting "half" each time. In the figure given, each ¢ is one whole unit
square. : ' '

4 v
Vv .
vViviv|v

v viv

4. (20 minutes) It mighf be helpful for students to act it out, or draw a sketch because
some might think that two pieces would require two cuts. This should help them see that
only two cuts are required, at-ten minutes each, to get three pieces.

1 cut
2 pieces

2 cuts
3 pieces

5. (Annie: 25; Baldwin: 34; Carl: 18) Students may use "guess-check-revise" or
logical reasoning to solve this problem. If the' boys have even numbers on their shirts,
Annie must have the only odd numbered shirt. Baldwin's number must be even and have
a sum of seven; the only number with these characteristics is 34. Carl's number then
must be 18. ' -

6. (clown: (5,2); train: (2,1); elephant: (3,4)) It is important for students to

realize to go east (right) first, then-go noith (up) to locate points. For students having
trouble, have them trace the path with their finger. o :
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" 1. (90¢) ‘ Studénfsmay iden‘tify the ‘pattern as "adding on" 15¢ gach‘ time. -

Commentary
‘Earth, VIl T

N

2. (a. TV; b. sleeping; c. eating) - Students have an opportunity to work e
- with a circle graph to.answer each qiiestion. The-answers are based on o
visual estimates of the size.of one region as compared with another.

3. (>) 28> 27

4. (See below.) The:drawing to the
right has several angles circled. Bea -
little generous with checking the _

.- ‘paper. For example, if students circle™
- a sharp point of the scissors, give -
thern oredit aithough téchnically part:
of the tip has a curved edge. -

5. (7) Starting with the first clue and proceeding in order, the only numbers
whose sum is 3 are 1 and 2, so mark them out. The only 2 numbers left
Whose sum is 8 are 3 and 5, so mark them out. The only 2 aumbers left
whose sum is 12'are 8 and 4, so mark them out. The only 2 numbers
whose sum is 15-are 6 and 9, so'mark them out. Seven is left ‘

~

6. (8) Students might be en.céuréged to cut out a shape like the one shown,
' and physically move'it around the grid to cover it. Such an arrangement is -
- shown below.” =~ o ' o L

7. (5 centimeters) Students might take a piece of string and curve it to fit the mouse's
tail, and then measure the string. Or they might try measuring with a straight-edge
centimeter ruler -- if so, they might have selected 2 as the estimate unless they
somehow "go around the curve” in small chunks. 10 and 13 centimeters should be

- obviously wrong. '

L
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1. (3) January 21st is a Monday. Three Sundays have already passed in January: January 6,
January 13, and January 20. The student can locate January 21, move backward a space to the
Sunday column, and count backwards three Sundays in that month.

2. (28) The student roust know what "triangle" means, and also know that there are
"overlapping" triangles in the drawing. There are 8 triangles in the cat's head --each eye
contains 3; 13 triangles in the cat's body, and 7 triangles in the cat's tail: 8 + 13 + 7 = 28 in the
entire body. '

3. (B) The student may look for a pattern in several ways. The student may observe that column
___ B only contains numbers that end in a 7 or a 2._Or a student may look at column E, mentally - - -
count to 50 and add "2 more." Or the student may complete the chart to make a list.

4. 365-43=322) Start in the ones column. "Guess” a number and then "check" to see
if you are right.”Then go to the.tens column and "gness and check.” End in the hundreds
column. Continue "guessing and chécking” until you find the right number. Or the student’
might "work backwards" by turning the subtraction situation into an addition one; for example,
what plus 2 = 57 What goes in the box must bé 3. Continue in this fashion.

5. (%‘) The car covers half of the circle; the robot and the telephone each cover %of the -
half that is left, or % The chance of landing on the telephone would be "1 out of 4," or

written as a fraction: % : _ 9’3
4 _ .
6. (50 feet) It might be helpful to draw a picture. By drawing one "pole” or "dot" and
then continuing until a total of 6 are drawn, one can understand that there are five
spaces between the six poles. Each space is 10 feet, so 10+ 10+ 10 + 10 + 10 = 50
feet in all.

7. (33, 26, 31, 22, 14 go in the shapes.) The problem can be solved in several ways In
"guess-check-revise," try a number in the first box and calculate across; if the ending number is
not correct try another number in the first box — higher if the answer was too low, and lower if
the answer was too high. Continue until the correct number is found. Or work backwards, by
starting with the number you know, 17, and asking what number, when added to 3, gives 177
The number is 14. Continue working backward from the right end to the left end, in this
fashion. '

-7 +5 -9
33 2 — 22

START

END
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Earth, IX

1. (6'hours) Itis helpful to draw a picture of the lizard's trip." At hour 1, the lizard
started at 0, went up to 2, and down to 1. At'hour 2, the lizard started at 1, went up to
. 3, and down to 2. At hour 3, the lizard started at-2, went up to 4, and down to 3. At
. ... hour 4, the lizard started at 3, went up to 5, and down to 4. -Athour 5, the lizard
- "started at 4, went up to 6, and down to 5. At hour 6,:the lizard started at-5, went up to
7, and climbed out! C T o S
R [ i Nt e ¢ E .
' 2. (4 hours) The essence of this problem is to know that Howard watches T.V. from
11:15 to 12:15, from 12:30 to_1:30, and from 5:30 to 7:30. The first and second times
. he watched for an hour each, and the third time for 2 hours, totalling 4 hours in-all.

. ($10) A Situc_leht_ ‘cfan ué.c_ a calétilﬁféi‘, but mlany“Won't need one. Ihtuitively t'hé‘y can
add $2.50 to itself to get $5, twice, and $5 + $5 is $10. It would be interesting to see .
- the other strategies that students use on this-problem. =~ . .= o

N

. (b. less than 50 grams) If the -hot”d_og‘ and bun were. exactly 50 grams, the scale
would be even. Since the 50 grami weight is lower it must be heavier. Therefore, the
" hot dog and bun must be less than 50 grams. SRR SR

- The pattern repeaté after every four figures. The 15th figure, then, wiﬂ be identical to
the 3rd figure. Some students will recognize this, but some may need to draw each
figure out to the 15th. o o

. (accept between 13 and 21 as an answer.) The figufé‘ below shoWs 15 thumb
prints, which cover the footprint but with some "holes.” The problem should -
egcourage estimation since an exact answer can't be obtgin;d,by the students. .

[=))

7. (16) 'S’iqéc étudent's do not know hbwa-tc‘)‘.di‘.(idc j(ct, thejv will try a nimber of different
' strategies to find the answer. One is to ask yourself "what number taken twice will give a
....sum of 327" Students might try a few numbers'and see, - S

S TETON

L
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Earth, X

1. (1979) Subtract 16 from 1995 and get 1979. Or, a student might be successful by
counting backwards 16 times from 1995. :

2. (6,528) ‘This problem can be solved using the "guess-check-revise" method, using the
numbers given: 2, 5, 8, and 6. Students might put these four numbers on index cards, and
physically move them around until they find the right combination. The number has to .
begin with 6, so that card would stay stationary while the student moves the other three.

3. (a.7; b. 15 ) In part (a), note that the graph is shaded halfway between 6 and 8, so there
—- -—— are7 that like raspberry. In part (b),-5-second graders like lemon and-10-like strawberry —
for a total of 15. Students who have not seen graphs in which all the numbers are shown
on the bottom axis might have difficulty with the problem for that reason.

4. (9 and 12) There are several ways to approach this problem. One way is to use "guess
and check” until you have the correct pair of numbers. Another way is to make a list of
pairs of numbers that equal 21: T

1+204+17 7414 10+ 11
2+195+168+13
3+18 6+ 15 9+ 12 - only this pair differs by 3

5. (see below) Some students may use " guess and check"” until they find the right
combinations for 11. Note that the three sides of the triangle can be switched around.

6. (c should be circled) Notice that the last figure has 4 vertices (points where the paths
meet), and each has an even number of paths coming out of it. Networks such as these are
traceable if they have exactly 0 or 2 odd vertices. This network has 0 odd vertices, since all
four vertices have an even number of paths coming dut of them.

7. (6) Students can see that a stapler weighs 12 grarns from the smaller scale. Therefore on
the larger scale, the two staplers weigh 24 grams. Since the entire weight is 30 grams on
the big scale, the ball must weigh the difference between 30 and 24, which is 6.

8. (A5+8=230r18+5= 23) Students can again take five index cards, but this time
label them =, 5, 1, 8, and +, and arrange them to give 23 as an answer.

W
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.:;(about 30) Subtractmg "forty sornethmg" from "70 somethmg" mlght

give about 30. It couldn't give a number close to 50, as 79~ 40 Would
give the highest difference, 39. Likewise, "about 110" is unreasonable,
although some students rrught get 1t because they add mstead of subtract

. (Yes) The cost of the two items is 79¢ Mana has 95¢. “She has
e enough money (o buy both. Students nnght want to count her money
E usmg real coins, or use a caIcuIator : :

X ($1 75) Students need to know that a week has seven days. Some

students might know the answer is 7 quarters, but fiot know how to’
convert that amount 1nto dollars and cents lee them 1 star for such an.

' answer

-(800) Students should use thelr lIltIllthl'l that 288 is cIose to 300 and * o

497 is close to 500, and 300 plus 500 i is 800,

5. (65, 67, 69, 7, 73, 75,77) Students should s see the patteri of :

counting by 2.

6, (1) Students should draw 6 rocks in the nght hand glvmg a total of
- nine. This is one less than 10 flngers ,

. (a, Lee' b. Sept.-21; ¢.. John, d. §) Students who are fan'uhar
~ witha calendar should haye no difficulty with this problem. - -

. (12) Students may solve this by working backwards or by guess--

check-revise. To work backwards, they start at the end number, 10, and .-

ask themselves what the previous number would have to be so that,"

when 5 is subtracted, 10 is left. They would get 15 as the next-‘to—last e

number. Then they would work backward again by asking what

number, when 3 is added, gives 15. That number is 12, which is the

starting number. To guess-check—rewse students would simply giess a

start number and do the arithmetic, I that wasn't correct, they would S
guess a different start number, either hlgher or lower than the ﬁrst, based = .
on what happened w1th the ﬁrst s AT
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Earth, XII

1. (8) Students may use several strategies to solve this problem. They might tota! all the animals
. found, then subtract all that escaped. Or they might subtract the number of each type that
escaped from the total of that type, and add the remaining animals. Drawing a picture would
help, and then the answer can be found by counting. -

2. (84) There are two ways to solve this problem. Under guess-check-revise, you would
“guess” a number and check to see if it is right. If not, revise your guess until the solution is
found. For working backwards, the student starts with the answer 83 and asks “what was the
previous number so that, after 7 is subtracted, 83 is left?” The number is 90. Then work
backwards on the previous step asking, “what number did I start with so that, after adding 6, 1
got 907" _The number is 84. Still a third way to approach the problem is to notice that 6 is — -
added and 7 is subtracted in the middle:of the pond, meaning a total of 1 is subtracted. So the
problem becomes, “what number do.I'start with, so that when 1 is subtracted, 83 is left?”

3. (12) Students can be encouraged to solve this Iiroblcm by “making an organized list - 26, 27,
28, 62, 67, 68, 72, 76, 78, 82, 86, 87. Notice the list starts with the smallest number, a 26,
and then list all the others that start with 2 in the tens place. Then the list moves to the next

largest number in the tens place, and so on.

4.  (first circle: l; second: %; third: %)
4

Through observation or using concrete examples, students should realize that there is one out
of four equal parts shaded in the first circle; there is-one out of three equal parts shaded in the
second circle; and there is one out of two equal parts shaded in the last circle.

5. (see below) Visual discrimination is involved in solving this problem. Each letter in the top
row is turned 90 degrees to get the letter below it, and another 90 degrees to get the third

enfry. :
AlJID|IR|F|s|w
>laelolm]|Tm]|wnlE

virjajdajd|s|m

6. (40; even) Students can leamn to count such collections by “counting by twos.” If they
do so, the collection is even if they can count the whole set and end on one of their
‘counting by twos numbers. The collection is odd if they have one left over, counting by
twos.

7. (120 minﬁtes) 60 minutes in an hour + 60 minutes in an hour = 120 minutes in 2 hours.

8. (see below) Students have a chance to make their own pictograph in this problem. They
will have to think of the money earned as dimes (for example 40¢ is 4 dimes).

Marsha: OO00

Danny: OO000O

Molly: O000

Bruce: QO




Commentary ' 3
Earth, XIII

1. (1/2 or 2/4) 2outof 4 equal—srze parts or 1/2 of the crrcle is stnpes Students

are equatmg the area of parts of a figure with the probablllty of landmg on that
area. R .

(218) The even numbers aret 14 88, 100 and 16. Students might want to. -
remember that the even numbers are the ones you would say aloud if you ...
counted by twos. They could count by twos, from 2 to 100, and check off each
of the numbers given'if they called out its name. \

(The missing digits in order from hundreds to ones are: a. 3, 5 and 1; b.
4, and 5) Students may solve these problems by turmng each box i ina column mto‘ a mjs mg
addend prbblem ‘ :

oo aog
+302 _,+223
653 - 768

4. (J ames) Students may "act out" the problem to help solve it, or draw a dlagram

or make a list. To make a list, they would put Carolla on top of Tremaine to

. indicate Carolla is older, and then put James above Carolla for the same reason.

Then James would be on top, Carolla next, and Tremaine last, mdlcatm g their
‘age. . : ‘ ‘ .

5. (a. 5; b. 8 ¢c. 15 d 28) The lme plot may be new to students but the key

N should help them realize it is somewhat like a pictogram. Two students drink no
milk, five drink 1 glass, four drink 2 glasses, and five drink 3 glasses each day

6. (6) Students may see this pattern in a real-world situation;

1 gallon requires 2 ounces, o

-2 gallons requite 4 ounces, . . .

3 gallons tequire 6 ounces. '
This is an introduction to ratio, but at this stage can be thought ofasa patte/
problem, a repeated addmon problem, or srmply a countmg problem ,/ :

af
s
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Earth, XIV

. (8) If one cube weighs 4 grams, 2 cubes weigh 8 grams. The scale reads 16

grams, so the can (cylinder) must weigh 8 grams.

(a. 5; b. 18; ¢. 49) Students may find the missing factor by asking
themselves “what number could the box be covering so that the sentence is true,
They would try different numbers and check to see if they are correct. Some-
students might turn the problem into a different but related problem, addition to
subtraction or vice-versa. For (a), they might find 11 - 6; for (b), 28 - 10; for
(c), 44 + 5. - ‘ _ '

- (C.._4 inclies) This problem.might be solved with only visual estimation —~—— —

skills, but may also be solved by physical means. A student might spread their
fingers apart the same distance as the pencil is long, and then see that they can
put their outstretched fingers about two times across the sheet of paper. Or, they
might mark the pencil's length on another sheet of paper, and move the marks in
the same manier as with their fingers. The pencil is about one-half the width of
the paper. ' : :

) I L 0O V E M A T H
$1+82+31+ $2+ $1+ $1+$1+$2+8$2=$13

- (5:00 p.m.) Students need to know how to read and write time to the half

hour, and that 1/2 hour is 30 minutes. They might proceed by adding the 2 1/2
hours in “chunks.”. For example, they might start at 2:30, and add 1 hour to get
3:30, then another hour to get 4:30, _then the last half hour to get 5:00.

(a. 5; b. 7; c. 5) Part (a) involves reading the chart correctly, then
subtracting Lisa's 2 points from John's 7. Part (b) involves adding the player's
scores for each team, and then subtracting 12 from 19. Part (c) involves
thinking about the second tumn, and subtracting from that total what Suki had on
the first turn.

(14 cubes) Again, visual skills are necessary for this problem. Students
should realize that they are looking at a 3-dimensional picture. There are 9 cubes
on the base, 4 in the middle, and one at the top.

(SELL) 11004 — 3269 = 7735, which, turned upside down, spells “SELL”,
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~_ 1. (15) The problem is one with extraneous informatjon. Many students want |
~ to do something -- add or subtract - the numbers 27 and 18, because those . - -
are easily recognized. These students might be enconraged to draw a diagram
of the kids and the adults, including 12 kids in the egg-toss contest.: - Vi

2. (15) Students can either make the next two - I
sets of steps in the pattern to get one five steps =
high, or they can draw it and count. Suchaset .. . _

~ isshown to the right. . . = S e

A I

3 (a. ‘T.hu'r'sd;iy;.vb,. Frlday, c. Tu.;"a'sday' and Wédﬁestllayj? For part.a, 21is the
highest number, 5o the day must be Thursday. For part®b, find "11" on the chart, look
across and see Friday. For part ¢, 15 + 10 = 25, so Tuesday and Wednesday are -
correct, O L A AT

4. (") Let p stand for plane, & for heart, and d for diamond. The pattern repeats every
six times: p, h, d, p, d, h, etc. Some students will think of the pattern as one which .
. Tepeats after three figures, with the 2nd and 3rd figures (heast, diamond) alternating

. which.comes first. = ¢ - S e .

\_; - Pennies Nickels Dimes . ‘ - -
: . p P These can be in any order. Encourage
- — students to make combinations of real dimes,
10 1 0/ nickels, and pennies to fill in the chart.
5 2 0 : SR .
5 0 1
0 3 0
0 1 1

6. (The circle is cut into thirds.) Students may see the pattern as the first circle cut
into sixths, the second circle cut into fifths, the third circle cut into fourths, and the next

circle cut into thirds.

7. (b) It is more likely to land down than up. The thumbtack Janded down 68 times; it
landed up only 32 times. . It seems likely from this experiment to land down about twice
as often as up. :

. (see below) o v

oD
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1. {4 dimes and 4 nickels) Students might just start by guess and check. Or they might |
realize that 1 dime and 1 nickel is 15¢, then double that and get 2 dimes and 2 nickels at 30¢,
double that and have 4 dimes and 4 nickels at 60¢.

2. (26) Subtract the 21 pigs who did not finish the race from the total number of pigs, 47, to find
out how many pigs did not finish the race.

3. (B) Domino D is eliminated by the first clue, C by the second clue, and A by the third.
Therefore by process of elimination, B is the only one that fits all the clues. Students should
begin looking at such problems in the future as being solved by process of elimination.

4. (30) The bottom Jayer of the steps is 4 eubes by 3 cubes or 12 cubes. The layer next to the
bottom is 3 cubes by 3 cubes or 9 cubes. The layer next to the top is 2 cubes by 3 cubes or 6
cubes. The top layeris 3 cubes. 3 +6 + 9+ 12 = 30: Students might be encouraged to
actually build such a set of steps using Unifix cubes or sugar cubes.

5. (Rose, Sue, George) The first clock shows 4:30 which is a reasonable time for soccer
practice, where Rose was headed. The second clock shows 3:00 which is time school might
get out, as Sue mentions. The third clock has 8:00, which is a reasonable time for school to
begin, ‘ : ‘ ,

6. (9) Drawing a diagram will help solve this' problem. A drawing such as the one below willl
help. Notice that the drawing doesn't try to show a dog itself, but rathcr has the thought

processes represented. S -

Taffy

puppies

grandpuppies
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1. (8 thousands) Eighty hundreds is 80 starting in the hundreds place or 8 000;,

(138 204 73, 160) Students will hkely have no trouble with the top two problems; but
some Imght have trouble with the last two since they involve subtraction. They should be

encouraged to check their work by rounding the numbers and mentally doing the problem with
easy numbers, to see if the calculator answer is close enough to assume they dldnt make a

mistake.

\
(10 eggs) The problem involyes two steps, and knowmg that a dozen eggs is 12 eggs.

Students mlght add 4 to 12 and then subtract 6, or they rmght draw a. plcture of the eggs and
sn'npl count o <o : . o

(494°C; 790 C 550 C) Each line on the thermometer equals 5 degrees The longer lines

., are mult les-of 10. The shorter lines are multiples of 5. Students may have trouble reading

between the marked lines for the third temperature. -

. (30 servings) 5 containers of dog food times 6 servings per container equals 30 séFvnngs

Students may-also solve this by drawing a picture of each contairter with 5 servings in each.
This may also be solved with repeated addition. 6+6+6+ 6 +6= 30

. (July) 187 rounds to 200. 198 rounds to 200 211 rounds to 200 AlI scores durmg the

month of July will round to 200. -

| . {15) When you count by 3’s, you get 3, 6, 9, 12, 15, and 18. ‘When' you count by 5’s, you

get 5, 10, and 15. The number less than 20 that is found in both is 15

J .
. 4+4=8; 2+2= 4 3+3=6) The answers given are the most common ones, but

students rmght arrive at different answers by looking at the pictures differently. In the first
picture, they might see 1 hand plus 1 hand, rather than 4 fingers plus 4 fiigers. In the second

: pxcture they may see I plate plus 1 plate, rather than 2 eggs plus 2 eggs
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1. (from the left edge, Clint, Sandra, Billy, Margie, and Freida) The given picture
is harder to use than simply making your own line from the letters of the alphabet standing for
the swans' names because, from the first clue, you don't know which swan is Freida -- all you
know is the relative position. E

2. (70) This problem has information in it that is not néccssary to solve the problem. Add the

50 miles to the 20 miles to get the answer of 70.

3. (a.2 b.3) Students will use different approaches to estimating this height. Some may do

so visually, although it's somewhat difficult since the pencil is horizontal and the stick figure

- =-—— - heights-are-vertical. -Another method-would-be to find-an-object aslong-as the pencil;-and use

that object repeatedly to estimate the height. Still another method would be to mark off the
distance of the pencil on a piece of papér, and use it repeatedly to gain an answer.

4. (24¢) Subtract a dime (10¢) from 34¢.
5,

26| 75] 11
770 12| &
KRN

. (19) Students might draw a picture to illustrate the problem. The Iast two inches are divided-

by one snip. Another approach is to begin with an easier length and find the pattern. If the
ribbon is 3 inches long, two snips will cut it into one-inch pieces. Studetns will discover that
the number of snips is always one less than the lenght of the ribbon.

(45) From the first fwo sentences, students know that there are either 85 or 45 beans. From

the third and fourth sentences, there must be either 45 or 25 beans. The number in common to
both possibilities is 45.

. (250) Students will solve this pfoblem in a number of ways'. Some might draw all 25 cookies

and the chips in each, and simply count. Others will find an easier way, such as drawing 25
cookies and counting by tens. Others will try various ways of grouping the cookies -- for

example, 10 cookies would have 100 chips, so they might group by 10 cookies, 10 cookies,
and another 5 cookies. : '

O\
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1 ngeral of the correct ways to divide the shapes are as follows:

undé
‘(Ani’ﬁlllA costs $3.° Each N costs $5. ' $5 + $5+$3= $13 Students nnght enJoy finding out

| Coinmentary

-

. (P“ m cess'Dianne , 2 more buttons ) D1anne had 20 + 2 = 22 buttons. Joy had 5 robes

wl ' 4 buttons each which is 20 buttons. Stadents can find these numbers by drawmg the
-u- and siinply counting, if 1 necessary. TR

a, tu ents Imght want to draw a dlagram to demde what a reasonable answer might be.
-_11n - siich an aid, many will think that the numbers should be added They might not
tand what such aroad sign means. )

who ll@.s the most expenswe and least expensive name in the class, usmg these charts.

7. @) ﬁiﬁi{day the 27th is the last Sunday | left in the year Students w1ll need to know that there
* “are 31%ays in December. They might begin by writing the days of the week w1th numbers

under them, calendar-style, until they run out of days in December.

. (A, 1376~ B. 504 C. 265) These problems are not d1fflcu1t eXcept that the order in whlch

they ‘typically appear in textbooks — largest to srnallest — has been scrambled. Therefore the
studenifmust first decide the order to put the numbers in, so the place value becomes obvious.’
Problerii (b) might give difﬁculty since there are no 10s to consider, and some will not
rememb"er o record a O in the tens place of the answer. . .

E

RS : RN
o

. L . . f , i R
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. (To the right.) This problem is the famous /
“four-color problem” from the ancient history (
of mathematics. For hundreds of years,
mathematicians thought that any such map
could be colored in four colors or less, but no
one could prove it. The solution was finally
reached in the mid-80s, but map-coloring
exercises such as this one are still enjoyable

for students and adults of all ages, One
solution is given to the right:

. (>) The number sentence is “38 is greater than 35.”

. (a. 6; b. 2; ¢. 5) Students mi_ght plit the digii;s from 1 to 9 on index cards, and first try each
riddle with a card pulled at random, then move to a higher or lower digit from the index-card
pile if that guess didn't work. This would be a concrete introduction to the guess-check-revise
strategy. ' '

. (30) The answer may be obtained by adding 5 six times. Students may want to draw a picture
of the 6 flower pots, with 5 flowers in each, and simply count. :

. (167, 289, 305, 430, 521) This answer is found by place value. Since each nuﬁber
has a different value in the largest place, the hundreds, students only need to look at the
hundreds piace.

- (382, 328, 832, 823, 238, 283) The numbers may be listed in any order. However,
students should be encouraged to organize their work in such cases. For example, this list is
organized by “make all the numbers you can with 3 as the first digit, then move to 8 as the firs
digit, then to 2 as the first digit, as the digits appeared in the problem.”

. (11) To solve this problem, all you have to do is add 3 years to Ronnie’s age to get
Chauncey’s age, 9. Then add 2 years to Chauncey’s age to get the age of Quartasha. Some
students might want to simply hold out 6 fingers for Ronnie, add 3 more fingers for Chauncey,
and then 2 for Quartasha, and count. : .

. (Mae) The first clue eliminates Sabrina. The second clue eliminates Jenny. The third clue
eliminates Dee. Therefore by process of elimination, Mae is the answer. Notice that Mae

fulfills all three conditions.
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- ( :2201f\pe0ple) ‘S‘oxlnc‘ stuﬂcﬁts' might not rcaliz_el'that.‘a plane,frdm Atlanta to Miami might

make an intermediate stop in Orlando. A diagram might be helpful. The problem can be
approached by either adding 186 and 20, then subtracting 5, or by subtracting 5 from 20, and
adding that result to 186. . - H A

‘-‘(Julhptruck) Thé tdfaf'ﬁf tﬂc mbhéy is $1.45 which is t!hcl‘cost of the dumptruck. The

roadgrader is also less than $1.45 but it is not the most expensive.

(yellow, blue, red, purple,.green, from left to right) ' The second clue (the yellow

car last) gives you a place to start. Label the left-most car (the last car in line) as yellow. The’

first clue then tells you then blue is next-to-last, and redis in the middle of the 5. The third .
clue tells you that the green car must be first, followed by the purple.

(9 cookies) The most common way to solve this b’roblcrﬂ is to add all the cookies known [0
be eaten, then subtract from 25 to find what Dad ate. Students.might also draw 25 cookies,

- mark out those they know were eaten, and count the ones left. . . . .. .

oe

(a.2; b.6; ¢, 9; d.2 and ’7_)__Th:.ese problems can be solved by .work_ing_'backwards
. from w.hat. you ‘I‘;n(_)‘w. Parts (c) and (d) are mc)re-difﬁcult as they involve regrouping.

(30 squares) Students should be encouraged to organize their search for these squares.
Perhaps the easiest way to count all the small squares first, then move to the next smallest (2-
by-2 squares), then the next smallest (3-by-3 squares) and then the largest (a 4-by-4 square).
There are 16 small squares, 9 squares, that are 2-by-2, 4 squares that are 3-by-3, and 1 square
that is 4-by-4. That pives a total of 30 squares. -~ .~ . . T .

. (H) 'His the only letter that matches the attributes. I, N, and Z could all be considered if the

student draws them with the middle segment shorter than the other two, but usually this is not
the case. .

(Aécept 1/6, 1/7, or 1/8) This problem is uQusuél for stndents because the piece they are
.asked to consider is not shown. They will need to know to divide the pie into pieces the same
size as the- missing piece, and then count all the pieces that would make up the whole pie.

?
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L. (72) This may be solved by repeated addition: 18 + 18 + 18 + 18 = 72. In later years,
students will solve the

problem by multiplication: 18 centimeters per side times 4 sides gives
72 centimeters. - ' , '

2. (Saie has read 1 page more.) The student needs to first decide how many pages Saie has
read. Students might take out a book, and physically go

from the top of page 35 to the bottom
of page 45. If so, they will count 11 pages. Munjori has only read 10 pages.

3. There arc several different ways the line can be draw. Below is one solution for each figure.

¢ 4 (5 quarters). His purchases total $1.08. He needs 5 quarters or $1.25 for his purchases.

@\\ . 5. (1961) “You can turn the number on its head and you see the same number. It will be 6009

\/ | before this ocgui's aggin.

6. (left-most spinner) The probability of spinning a green is 1/2 on the left-hand spinner, and
 less than that on the other three. The probability of an event in this situation is related to the
area of the shape labelled “G.” The left-hand figure has the largest area for G. (Note: The

third figure may cause concern for some students, as there is no area named G, therefore there
is no chance whatsoever of landing on G.) - _ '

7. There are tany soliltions, but they all hﬁve in common that the smallest 3 numbers — 1,2, and =~
3 — must be in the corners. It's also true that the three highest numbers — 7, 8, and 9 — must all

be on different lines. These hints should help students who are having difficulty. One solution
is: - ' o

8. (20) The left-hand balance scale can be used to determine that each apple must weigh 10.
Students will find this by guessing what each apple must weigh, and checking to see if 3

apples of that weight total 30. Once they have determined that each apple weighs 10, then the
two apples on the right-hand scale must be balanced by a weight of 20. -

"
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1. (ruler) Since 4 pencils balance 2 rulers, 2 pf;nqilll,s must welgh the same as 1 ruler.

This means that the ruler is heavier than the pencil. - o
2. ($6) Students can easily add $1.25 five timcs; if _th.éy think of this amount as a 1 dollar
bill and a quarter. If they put five such amounts together, they have 5 1-dollar bills and

5 quarters, for $5 plus $1 from 4 quarters, plus $0.25 from the left-over quarter. This.
amounts to $6.25, or a little over $6. '

'

3. (5) A pentagon has 5 sides so.you would need 5 flags. The purpose of the probiem is
for students to recognize that geometry words appear in the real world also. -

4. (7) This is a simple subtraction problem. S.ch students may want to draw 26 circles
for.the golf balls she has, then mark out 19, 'and count the circles left. o

5. (A, 5, BPacerS, C.',Se'e‘t‘:hal"t b.el;i-iv) L

© " pasketball GamesWon . . .
Magic @@ P
| Pacers . @@ - S |
| Heat @@ SRR —

Part (C) above is an intuitive introduction to the concept of an average.

6. ($4) Students will probably put 2 slices together to total $1, and then count by 2s till

they get to 8 slices. Some students might add $0.50 eight times. .

V127
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'(lion: 1, 3; elephant: 3, 4; fish: 4, 2; bird: 5, 3) The problem introduces the

Commentary \\p
Earth, XXIV X\

(6) The students might make an organized list of the ways:
QOak Street and Main Street
Oak street and Monroe Street -
Oak Street and Lawn Street
Fair Street and Main Street
Fair Street and Monroe Street
“Fair Street and Lawn Street

(A. 389; B. 14; C. 839)
(No) Charlie has $4.85 and the gerbil costs $4.86. Charlie<is a penny short, — - —— —— —

9 %') This problem may be solved by-‘cou_nting the nhmber of whole units, then

putting together half units to make a whole unit, and counting what's left. There are 7
whole units, 2 more whole units by putting together half units, and a half unit left by
itself. Some students might know how many there are, but be unfamiliar with writing a
mixed number and write it out in words. :

(109¢ or $1.09) Accept either answer. .

- ($1.09) Give the students who use the $ notation in problem 5 credit for this problem
~ also. _

cartesian coordinate system. Students might want to trace the path with their finger, to
get to each animal. By convention, the horizontal distance is always given first,
followed by the vertical distance. '
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1. (2, balls, bats) Students will likely add 4 and 6 to get 10 balls, and compare this to
. 8 bats. : '

- 2, (solutions shown below.)

M [OIT

* 3. (30 minutes)  This multi-step problem is a good activity to be acted out. Students can

take 18 tickets and separate them into 6 sets of 3. Then students can find the answer by
adding 5 minutes 6 times. 5 + 5 + 5 + 5 + 5 + 5 =30 minutes. This type
problem will later be solved by multiplication: 6 X 5 minutes = 30 minutes.

4. (94) To find the score of Susie’s second game, the student needs to add 20 points to
~ the score of her first game. Then these two scores — 37 and 57 —are added. :

5. (35) The clock shows 7:25. Students can count by 5s from 7:25 up to 8:00 o'clock,
and have 35 minutes. Some students might simply add 5 minutes to the half-hour they
see from 7:30 to 8:00, and arrive at 35 minutes more efficiently. :

6. (No) Students may determine the amount of ribbon needed by counting by 10s: 10,
20, 30, 40, 50, 60, 70, 80, 90, ‘Ninety inches are needed, but a spool only has 86
inches. So the answer is “no.” ‘ _

7. (Second from left) The first clue eliminates the 3rd and 4th kites from the left. The
second clue eliminates the first kite. The last clue tells you the pattern tight be
“stripes” since that word rhymes with “yipes.” Notice that the first and third clues,
taken together, are also enough to determine the kite, -

you that 4 vans is not enough. Therefore 5 are required. At this point, students might
solve the problem by drawing 31 stick figures for the students in class, and grouping
thervin sets of 7 for each van. - Three stadents will be left ungrouped, and need a fifth
van. : _ :

8. (5) This problem will later be solved by dividing 31 by 7 and getting 4 r. 3, which tells
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