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ABSTRACT

/

Entlichment activities for fifth-grade mathematics are
presented. They arel intended to be a continuation of the program
started in the fourth grade. Some of the activities reinforce
principles taught i the regular program; others introduce new
concepts to challenge students. The activities are divided into the
following categoried: number pictures; tic-tac-toe word problems;
logic puzzles; crossnumber puzzles; mathematical word search; metric
mes«jurements; coded computations; suppressed digits; magic squares;
~graphing; geometric thapes; spatial perception; word:.problems

“ (advertising puzzles}; finding the Square root of a number; patterns;
base ten; base five;|base two; and number sense (multiplication and

division). Znswers ta the puzzles and other activities are appended.
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Foreword

These activities for the fifth grade were written as a
continuation to the enrichment progrzE/sLA¥£:3 in the fourth
grade. They are to be used throughouf the ve to create
interest and enjoyment in mathematics. me of the materials
are forfreinforcement of prirc t in the regular
program} others introduce to challenge the
pupils.

-

m writer/editor, wrote and edited
these activities. project was developed unde:s the direc-
tion of Crawford son, Program Director for Mathematics,
and J. D. Shipp, Director of Elementary Schools. Appreciation
is expressed for the creative work of these three as well as
others who contributed to this sroject.

Patsy Johnston, curric

This publication was planned, written, edited, and published
in the Department of Curriculum Development.

Dewey W. Mayr-, Jr.
Director of Curriculum Development /

August, 1981
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MIBER PICTURES 1., !
| (.

PICTURES CAN BE MADE FROM NUMBERS, SEE IF YOU CAN MAKE ONE, .

*
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i CHodsE ANY PROBLEM., SoLvE IT. Put an X a0 '
= A So400{ 16 29786
ON THE TIC-TAC-TOE BOARD, IF TWO PEOPLE PLAY, :
. A . [
THREE XS OR 05 IN A LINE wing. IF onE PERSON I6%5) 28710 11 . 1
PLAYS, TWO TIC-TAC-TOES ARE NEEDED TO WIN, L, A
. o . . ' _;'g.\)
1. BoB STROUD TRAVELS FROM BALTI*ORE TO PHILADELPHIA, A DISTANCE

- 5.20 A KELOMETER., How HMUCH CoWLD HEMRY SAVE IN A YEAR BY DRIVING?

o~
;

. [T TAKES A LUMBER ¢~ “PANY 42 HOURS TO CLEAR A TRACT OF LAND

OF 156 kM, GNGE™A MONTH TO PURCHASE CLOTHING FOR WIS BOUTIQUE., -
- ' - "

A ROUND TRIP  PLANE FARE COSTS 4%7.20, }Hg COULD DRIVE FOR ABOUT ~

SILVIA IS GOING TO MAKE A PINE BODKCASE, SHE NEEDS 4 SHELVES AND
| p

2 s1DES. EACH SHELF wiLL BE 30 CM LONG AND EACH SIDE 130 Ci "«

LONG., IF PINE BOARDS COST $4.95 a MTER, HOW MUCH WILL SILVIA

BE SPENDING? B

i

PLUS ANOTHER B8 HOURS TO REPLANT. HOW LONG WILL 1T TAKE TO

CLEAR A:D REPLANT A TRACT OF LAND U0 TIMES AS LARGE?

10GAN CAN TYPE S0 WORDS A MINUTE ACCURATELY. How MANY HOURS
WILL IT TAKE LocaM 1o Tvpe A 12,000 WORD RESEARCH PAPER?

+

ELIZABETH BOUGHT A SKI PARKA FOR $78.44 AND A TENNIS.RACKET FOR . é
$21,78. SHE CHARGED BOTH ITEMS ON HER NEW CHARGE ACCOUNT., SHE ° . E
MADE TWO MONTHLY PAYMENTS OF $16 EACH. THE INTEREST CHARGES FOR é
THE THO MONTHS WERE $2.78. IF ELIZABETH MAKES NO FURTHER '§
CHARGES DURING THE TWO MONTHS, HOW MUCH DOES SHE OWE? l ,
! 4
>
3
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6. A MUSEUM RECEIVES ABOUT 3450 visiToRs EacH MONTH IN_JURE, (:)
.f
tJuLy, awnD AucusT. [N SEPTEMBER OcvoBer, APRIL, ANE May, - “THE

RS N T TP At N A

e MUSEUM RECETVES ABOUT 1400 visiTors MONTHLY. IN EACH OF THE
— ‘ﬁ& 6?HER MONTHS, THE MUSEUM RECEIVES ABOUT 250 VISITORS MONTHLY ,

~, ,,ﬁ ABOUT How MANY HUNDREDS OF WISITORS ARE WELCOMED YEARLY?
- '» . i
1 7. “INCTHE MONTH OF MARCP THE SNEATER SHOP SOLD 33 SWEATERS AT

THE-REGULAé PRIEE OF $24 EACH AND ANGTHERT?Q\SNEATERS AT A

CLEARANCE PRICE OF $18 EACH. WHAT wERE THE TOTAL SALES OF
- _ SWEATERS IN THE MONTH OF MARCH? .-

8. KEﬂ:gs REPAIRING THE.AGEE S COLOR TELEVISIGN. His ReEPAIR _
, ﬁATES ARE SHOWN BELOW, ]T’TﬁOK KEN, 3 HOURS TO FIND THE TROUBLE
AND WILL TRAKE ANOTHER HOUR TO REPAIR THE SET. HOW MUCH WILL
KEN CHARGE MR, AhEE FOR LABOR? ' «
s il ]

SN TYPE OF WORK CHARGE FOR 1ST HOUR EACH HOUR MORE
7

BLACK ANP WHITE TV ~\\N320 - C $15

[™ar,

COLOR TV ; $26 . $18
) — - .

-

' ’9; TwiLa's BASKETB&LL TEAM WON- TJHE C1TY CHAMPlONSHIP. SHE was

MIGH SCORER FOR THE GAME,- SCORING B0 POINTS. . SHE scORED TWICE

* AS MANY FIELD GOALS (2 pOINTS) AS FREE THROWS (] POINT).

‘How MANY FIELD GOALS:DlD‘TEILA SCORE IN THE CHAMPIONSH{P
GAME? -

-k
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(:) : - TIC-TAC-TOE
. = . . L Fri Sat . Sun,,
e | S “hestrdl10.00 {10300 |'9.00
CHOOSE ANY PROBLEM. SOLVE IT. | oPrchestrd
\l' _ .. ©Balcony | 6.50} 6.50; 6.00
Pur an X orR' A O ON THE TIC- [ ‘
TACVTQE BOARD. IF'T‘u.o PEOPLE - %thestfa“-oo 1;-‘;2‘
o R

alcony‘ 9.50

PLAY ,: THREE As: OR" Qs IN A LINE =

WINS IF ONE' PERSON PLAYS, TWO TIC-TAC-TOES ARE NEEDED TO WIN.

190f 40 | 10.00
dA R ETY
36 7707| 2

I

1, MR. AND MRs, GOLDSTEIN PLAN TO SEE A PLAY AT THE Cow PALACE.
How MUCH WILL TWO BALCONY 'SEATS COST FOR A FRIDAY NIGHT PERFORMANCE9

2. THE SuM OF TWO NUMBERS IS 115 ONE NUMBER IS 3 LESS" THAN THE

OTHER NUMBER, WHAT IS THE SMALLER NUMBER9

3. On Jurw-1, West Sipe CAR SALES HAD 234 CARS ON THE LOT.
f -~ 2
Jury 15,3~ OF THE CARS WERE LEFT. HOW MANY CARS HAD BEZEN S0LD?

4. The BorTLing COMPANY HAS 2 BOTTLING MACHINES THAT.BOTTLE 240

BOTTLES OF SOFT DRINKS A MINUTE, HOW MANY SODAS- CAN BE ﬁOTTLED

BY ONE MACHINE IN ONE SECOND? -

5. VIRGINIA WORKS 8 HOURS A DAY ON THE ASSEMBLY LINE AT DOWNTOWN

MoTors., FOR FIVE DAYS OF WORK, THE TOTAL OF THE DEDUCTIONS FROM °
3 % R

HER WEEKLY PAYCHECK 1S, $78,42. , How MANY HOURS A WEEK DOES

VIRGINIA WORK?

6. WALTER BEGAN “THE DAY wITH $100.52 IN HIS CASH DRAWER.

DAY, HE SGLD H8 ALBUMS AT $5.99 eacH, 14 aLBums AT $8.79 EACH,

AND 2 COLLECTOR S EDITIONS AT. $24.95 EacH,

WALTER HAVE IN HIS CASH DRAWER AT THE END OF THE DAY?

¥

.

How MUCH MOMEY SHOULD

By
-
;
DURING THE 'E
;
o

-




TIC-TAC-TOE (ConT'D)

7.

THE THREE PLANETS CLOSEST TO THE SUN ARE MERCURY, VENUS, AND

"EARTH. THE DIAMETERS OF THESE THREE PLANETS ARE 4988 m,

12,289 kM, anp 12,755 kM, RESPECTIVELY. How MUCH LARGER IS THE
DIAMETER OF EARTH THAN THE -DIAMETER OF MERCURY?

]

JAY DRIVES A TOTAL OF 84 KM A DAY TO AND FROM WORK. IF HIS
CAR TRAVELS ABOUT O KM ON A LITER OF GASOLINE, [N HOW MANY
DAYS WILL RANDY ust 70 LITERS OF GASOLINE?

Leon BousHT A 1,59 ke cHicken cosTING $3.15, 0.95 k6 oF
HAMBURGER COSTING $2.98, AND A BAG OF APPLES COSTING $1.77,
WHAT WAS THE TOTAL COST OF LEON'S PURCHASES?




NETCTAC 59.60/88.08] 24

CHOOSE AMY PROBLEM, SOLVE 1T, PuT an X oR A O 63115001 28

ON THE TIC-TAC-TOE BOARD. I[F TWO PEOPLE PLAY,

THREE XS OR Us IN A LINE WINS, IF ONE PERSON ]86 45 2]35

PLAYS: TWO TIC-TAC-TOES ARE NEEDED TO WIN.

1

THe MiLLers Buy A $487 sTove AND A $736 REFRIGERATOR ON CREDIT.
THE FINANCE CHARGE 1S $28G IF THE LOAN IS PAID BACK IN 24 EQUAL
MONTHLY PAYMENTS. HOW MUCH WILL EACH MONTHLY PAYMENT BE?

Tre CounTY ARENA HAS A SEATING cAPACITY OF 2000, TICKETS NORMALLY
SELL FOR $4.00 A PIECE, BUT STUDENTS RECEIVE A $2,00 DISCOUNT,

FOR THE HIGH SCHOOL TOURNAMENT BEING HELD THERE, THE MANAGER HAS
MADE A SPECIAL EFFORT TO ALLOW AS MANY STUDENTS AS POSSIBLE TO
ATTEND., FOR THE MANAGER TO MEET EXPENSES., $5000 wORTH OF TICKETS
MUST BE SOLD. How MANY STUDENT TICKETS CAN HE AFFORD TO SELL AND
STILL MEET EXPENSES?

MR, WiLson Buys A $839 soFA oN CREDIT. IN ADDITION TO THE SALES
TAX OF $44,.96, HE MUST PAY A FINANCE cHARGE OF $113. IF ue
REPAYS THE LOAN IN 12 EQUAL MONTHLY PAYMENTS, WHAT IS THE

AMOUNT OF EACH PAYMENT?

ALEX 1S BUYING FENCING TO ENCLOSE A RECTANGULAR PLAY AREA FQR

HIS DOG. THE VET RECOMMENDS THAT THE DOG HAVE A YARD AT LEAST
ﬁ' .

36 M°, WHAT IS THE LEAST AMOUNT OF FENCING HE WILL NEED?

Iy

e o i e i i e e o — o




TIC-TAC-TOE (conT’D)

5.

Tue popuLATION OF Quesec In 1901 was 69,000, By 1931, The
POPULATION HAD INCREASED BY 62,000, By 1971, THe PoPULATION
HAD INCREASED ANOTHER 55,000, How MANY THOUSANDS WAS THE
POPULATION OF QueBec In 19717 ‘

In 1947, A Town BEGAN TAKING A POPULATION COUNT OF ITS CITIZENS,
THE POPULATION THAT ;EAR TOTALED 25,476, TEN YEARS LATER, THE
THE POPULATION INCREASED ABOUT 8,500, THE LAST COUNT WAS TAKEN
IN 1975 AND THE POPULATION WAS 42,789. How MANY YEARS PASSED
BETWEEN THE TIME THE FIRST AND THE LAST COUNT WAS MADE?

As AN ELECTRICIAN, SHERRY CHARGES $14.95 AN HOUR FOR HER SERVICES
ON WEEKDAYS AND $22.95 AN HOUR ON WEEKENDS. IF SHERRY ESTIMATES
THE JOB CAN BE FINISHED IN 4 HOURS, HOW MUCH WILL SHE EARN
WORKING LuRING THE WEEK?

Mr., MAYS, AN APPLIANCE SALESPERSON, EARNS $55 FOR EACH DRYER,
$90 FOR EACH REFRIGERATOR, AND $65 FOR EACH STOVE. [N A RECENT
MONTH HE soLD 12 sToves, 12 REGRIGERATORS, AND 5 DRYERS. WHAT
WERE HIS EARNINGS FROM THESE SALES? =

THE SuM OF FOUR CONSECUTIVE NUMBERS IS 17H. WHAT IS THE LARGEST

(™)

OF THESE NUMBERS? -

1o

10
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TIC-TAC-TOE

CHOOSE ANY PROBLEM BELOW., SoLve 1T, Put an X

OR A O ON THE ANSWER ON THE TIC-TAC-TOE 53 ’]] 'IEZ
BOARD. IF Two PEOPLE PLAY., THREE XS OR Os :
IN A LINE ARE NEEDED TO WIN, 15 ]GS

[F YOU MULTIPLY MY NUMBER BY 6 AND THEN

DIVIDE BY 17, you GeT 4, WHAT'S MY NUMBER?.I3 9 ]4

IF YOU DIVIDE MY NUMBER BY 4 AND THEN MULTIPLY
By 10, vou ceT 40, WHAT'S MY NUMBER?

IF YOU DIVIDE MY NUMBER BY 7 AND THEN ADD 18, you geT 20.
——’
“WHAT'S MY NUMBZR?

IF you ADD 58 70 MY NUMBER AND THEN DIVIDE BY 7, You geT 10,

WHAT'S MY NUMBER?

SEVEN TIMES MY NUMBER 1S 20 MORE THAN 5 TIMES MY NUMBER,

WHAT'S MV NUMBER?

IF YOU MULTIPLY MY NUMBER BY 9§ AND SuBTRACT 49, vou-set 50,

WHAT'S MY NUMBER

-~

My numBer 15 Between 10 AnD 20, IF'vou prvipe 1T BY 11, vou

GET A REMAINDER OF 4, WHAT'S MY NUMBER?

[F YOU MULTIPLY MY NUMBER TlMEéilTSELF AND ADD 19, You GET

100, HHAT’S MY NUMBER?

\

~

[F you MULTIPLY MY NUMBER BY 5 aND ADD 19, You geT 75.

'3

WHAT' S* MY NUMBER?

11




TIC-TAC-TOE 518119

CHOOSE ANY PROBLEM. SoLve IT. Put aN X 2 7 4

oR A D ON THE TIC-TAC-TOE BCARD. [F TWO

PEOPLE PLAY, THREE XS OR 0S IN A LINE 9 ]8 B

WINS. IF ONE PERSON PLAYS, Two TIC-

TAC~TOES ARE NEEDED TO WIN,

1,

6.

9,

THE POSTAGE FOR 5 SMALL BoXES 1S 95¢. How MuCH POSTAGE FOR
EACH BOX?

]
ONE BOX HOLDS % POUND OF LEMON DROPS. How MANY BOXES CAN BE
FILLED WITH 1 7 POUNDS OF LEMON DROPS?

WHAT IS THE PERIMETER OF AN EQUILATERAL TRIANGLEGWITH A SIDE |
6 FT. LONG?

-]
A BOX OF ASSORTED CHOCOLATES CONTAINS z[ POUNDS OF EACH KIND,
How MANY KINDS OF CHOCOLATES IN A l POUND BOX?

ROBERT EARNS $3.25 PER HOUR WORKING AT A GARAGE. ONE WEEK_ HE
WORKED 15 HOURS AND THE NEXT WEEK HE WORKED 23 HOURS. How
MANY MORE HOURS DID HE WORK THE SECOND WEEK?

THE CEMENT TRgCK HAS 8 CUBIC YARDS OF CONCRETE IN IT. THE
DRIVER DUMPS 7 OF IT FOR A DRIVEWAY. HoWw MANY CUBIC YARDS
ARE LEFT IN THE TRUCK? ‘

1

WRI1TE THIS RoMAN NUMERAL IX AS an ARABIC NUMERAL.

2
A BULLDOZER DRIVER GRADES § OF A 15-ACRE LOT., How MANY

ACRES DOES HE STILL HAVE TO GRADE?
- N
How MANY SIDES DOES A RHOMBUS HAVE? ‘

17

12
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CHOOSE ANY PROBLEM BELOW, SoLve IT, Put any X

TIC-TAC-TOE

OR A 0 ON THE ANSWER ON THE TIC-TAC-TOE 6 |62 16

BOARD, IF TWO PEOPLE PLAY, THREE XS OR Og

IN A LINE WINS. IF ONE PERSON PLAYS, TWO 48| 7 45

TIC-TAC-TOES ARE NEEDED TO WIN,

A Ru 9 FT, X 12 FT, cosTs $34.56, Tuis 321 4 6]
IS HOW MUCH PER SQUARE FOOT? ’

IF 30 orances., cosT $9.30, wHAT DO 2 ORANGES COST?
\

AT 3 For 15¢, HOW MucH DO 9 APPLES CoST?

1
PEGGY HAS 42 Jacks, BETH HAS 7 s many As PEceY, AND SUE HAS

% AS MANY As PeEcey. How MANY MORE JACLKS DOES BETH HAVE THAN

Sue?
A Boy waLKS 42 FT, IN 7 Seconps, THIS IS HOW MANY FT,/SEc?
JaMEs RraN 40 wmiLEs IN 10 Hours. THIS IS HOW MANY MILES PER HOUR?

WRITE THIS RoMAN NutERAL LXI AS AN ARABIC NUMERAL.

How MANY INCHES ARE THZ®E IN % oF 12 reet?

THERE ARE 64 BEEF AND DAIRY CATTLE IN THE PASTURE, IF 32

OF THEM ARE BEEF CATTLE, HOW MANY DAIRY CATTLE ARE THERE?

13
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TIC-TAC-TOE

CHOOSE ANY PROBLEM BELON.\ SOLVE 1T, B 55 63

Put AN X OR A 0 ON THE ANSWER ON THE
TIC-TAC-TOE BOARD., IF TWO PEOPLE

PLAY, THREE XS oR 05 IN A LINE WIN, 4 16415

IF onE PERSON PLAYS, TWO TIC~TAC-TOES

ARE NEEDED TO WIN.

L.
2,

4,

9,

How MANY LEGS ON 12 cows AND 9 CHICKENS?

I wap $20. 1 spent $2.50, $4.25, anp $9.25, How MucH 18
LEFT?

How MucH Money 1S 484 DIMES AND 12 NICKELS?
ROLLER COASTER RIDES €OST 75¢ EACH., FERRIS WHEEL RIDES COST
50¢ EacH, WHAT'S THE cosT FOR 4 ROLLER COASTER RIDES AND 6

FERRIS WHEEL RIDES?
-,

-
How MANY HOURS IN 2 DAYS AND 12 HoOurs?
How MANY LEGS ON 12 poGs aND &4 cATS?

I BousHT &4 RECORDS AT $4.25 EAcH | GAVE THR cLErK $20.

-

How MucH CHANGE DID | RECEIVE? |

|
THERE ARE 6 TEAMS OF FOURTH GRADERS AND % TEAMS OF FIFTH
GRADERS. ECACH TEAM HAS 6 pLAYERs. HoW MANY PLAYERS ARE
THERE?

[ Hap 47 coMmic Books, | GAVE MY FRIEND 15 OF THEM AND HE GAVE

ME 23 OoF His. How MANY DO I HAVE Now?

14 19

Y




LOGIC PUZZLES

It 1s INTERESTING TO OBSERVE THAT PUZZLES OF THE PURELY LOGICAL

TYPE\ﬁRE REPRESENTATIVE OF THE ENTIRE SCIENTIFIC PROCESS. AT THE
BEGINNING ONE IS CONFRONTED WRTH A MASS OF MORE OR LESS UNRELATED

DATA. FROM THFSE FACTS A FEW POSITIVE INFERENCES CAN BE SEEN

IMMEDIATELY, BUT USUALLY IT IS NECESSARY TO MAKE ASSUMPTIONS TO et

W
!

GUIDE THE SEARCH FOR A SOLUTION. THE VALIDITY OF THESE ASéUMPTIGNS
MUST BE CHECKED BY TESTING FOR CONSISTENCY WITH THE ORIGINAL DATA.
IF INCONSISTENCIES AFPEAR, THE ASSUMPTIONS MUST BE REJECTED AND
OTHERS TRIED UNTIL FINALLY A CONSISTENT SET OF CONCLUSIONS EMERGES.

'THE SOLUTIOM OF LOGIC PUZZLES CANNOT BE REDUCED TO A FIXED PATTERN.

MEVERTHELESS, THERE ARE SOME GENERAL SUGGESTIONS ON HOW TO ATTACK
PUZZLES OF THIS SORT.

EXA&?LE:
JONES, SMITH, Jor..sON, AND MAYS ARE FOUR TALENTED ARTISTS, ONE A
DANCER, ONE A PAINTER, ONE A SINGER, AND ONE A WRITER (NOT NECESSARILY
IN THAT ORDER).
., 1) JonEs AND JOHNSON WERE IN THE AUDIENCE THE NIGHT THE SINGER
MADE HIS DEBUT ON- THE CONCERT STAGE.
2) BotH SMITH AND THE WRITER HAVE SAT FOR PORTRAITS BY THE
PAINTER.
3) THE WRITER, WHOSE BIOGRAPHY OF MAYS WAS A BEST-SELLER, IS
PLANNING TO WRITE A BIOGRAPHY OF JONES, °

) JONES MAS NEVER HEARD OF JOHNSON. WHAT 1S EACH MAN'S
ARTISTIC FIELD?

To KEEP TRACK MENTALLY OF THESE MANY FACTS AND THE HYPOTHESES
\

i -
s <U




AND CONCLUSIONS BASED UPON THEM IS CONRYSING AND DIFFICULT,

THEREFORE, MAKING A CHART WHICH SHOWS ALL POSSIBILITIES IS A

CNOD WAY TO START YOUR SOLUTION,

DANCER

SINGER .

WRITER

PAINTER

JONES .

SMITH

JOHNSON

Mavs

 Now FrRoM 1), IT IS KNOWN THAT NEITHER JONES NOR JOHNSON 1S THE

SINGER.
THE SINGER.

FROM 2)JIT IS KNOWN THAT SMITH IS NEITHER THE PAINTER NOR THE WRITER.
PLACE AN X OPPOSITE SMITH'S NAME IN THE TWO COLUMNS HEADED PAINTER

AND WRITER.

.
From 3), THE WRITER IS NEITHER MAYs nNoR JONES. PLACE AN X OPPOSITE

PLACE AN X OPPOSITE THEIR NAMES IN THE COLUMN HEADED BY

~

THE NAMES Mavs AND JONES IN THE COLUMN HEADED WRITER.

THE CHART NOWELOOKS LIKE THE FOLLOWING:

DANCER PAINTER SINGER | WRITER
JONES X X
SMITH X X
JOHNSON B X
MaY's X

lF A CLUE HAD STATED THAT SMITH WAS THE SINGER, -A CHECK WOULD
HAVE BEEN PLACEL OPPOSITE SMITH'S NAME IN THE COLUMN HEADED SINGER.

16
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HOWEVER, AN THIS PROBLEM, THERE WERE NO DIRECT FACTS GIVEN. But
AT THIS STAGE WHEN THE CHART IS EXAMINED, IT IS CLEAR THAT JOHNSON
IS THE WRITER BECAUSE ALL OTHER POSSIBILITIES ARE MARKED OFF, S0
PLACE A CHECK OPPOSITE JOHNSON’S NAME IN'THE COLUMN HEADED WRITER
AND FILL THE REMAINING -SQUARES IN HIS ROW WITH X'S, ¢

ACCORDING TO 2), JOHNSON HAS SAT FOR THE PAINTER AND IN 4), JoNEs
DOES NOT KNOW JOHNSON. THEREFORE, JONES IS NOT THE PAINTER. PLACE
AN X BY JONES' NAME Iﬂ/IHfVEOLhMN HEADED PAINTER., BY ELIMINATION
ON THE CHART, JONES MUST BE THE DANCER., PLACE XS IN THE OTHER
SQUARES IN THE DANCER COLUMN.

DBSERVE THAT THE SINGER MUST BE SMITH. ADD A CHECK AND X'S IN
THE CORRECT SQUARES,

FINALLY, MAYS MusT BE"THE PAINTER, AND THE SOLUTION IS COMPLETE,

PROBLEMS

1) SHEPARD, JOHNSTON, AND NICHOLS MAKE THEIR LIVING AS CARPENTER,
PAINTER, AND PLUMBER, THOUGH NOT NECESSARILY RESPECTIVELY,
THE .PAINTER RECENTLY TRIED TO GET THE CARPENTER TO DO SOME
WORK FOR HIM, BUT WAS TOLD THAT THE CARPENTER WAS OUT DOING
SOME REMODELING FOR THE PLUMBER.

THE PLUMBER MAKES MORE MONEY THAN THE PAINTER, JOHNSTON
MAKES MORE MONEY .THAN SHEPARD. NiICHOLS HAS NEVER HEARD OF
JOHNSTON, WHAT IS EACH MAN'S OCCUPATION?

17 ?2
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2) THE FOLLOWING 1S A PART OF A'REPORT SUBMITTED BY AN INVESTIGATOR

3).

FOR A MARKET ANALYSIS AGENCY WITH STANDARDS OF ACCURACY SO HIGH

THAT 1T BOASTS THAT AN EMPLOYEE'S FIRST MISTAKE

NUMBER INTERVIEWED . . . .

NUMBER WHO DRINK COFFEE. .
1

NUMBER WHO DRINK TEA + .+

NUMBER WHO DRINK BOTH. v .

WHY wAS THE INTERVIEWER DISCHARGED?

1S HIS LAST.
100

79

69

yy °

MARTHA JUST GOT FOUR NEW STAMPS FOR HER.COLLECTION, SHE 1S

]
CONFUSED ABOUT WHICH STAMP CTOMES FROM WHICH COUNTRY. Can you

SORT THE STAMPS?

1, THE STAMP WITH THE TRAIN ON IT 1S PINK.

2. THE GERMAN STAMP HAS A PICTURE OF A RUNNER.:
3, THE FLOWER 1S NOT ON THE FRENCH\STAMP,

. THE SWEDISH STAMP 1S NOT PINK.

. THE PLANE IS NOT ON A YELLOW STAMP,

4
5
6, THe UN!TED STATES STAMP 1S BLUE,
7. THE FLOWER 1S ON A VIOLET STAMP.

COUNTRY

CoLoR

PIcTuRre .

18
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THIS 1S THE FIRST BASKETBALL GAME FRED HAS EVER SEEN. HE'S REALLY

MIXED UP ABOUT THE PLAYERS' NAMES AND POSITIONS. HE DOESN'T EVEN

KNOW WHO IS CAPTAIN OF THE TEAM, (AN YOU HELP HIM UNDERSTAND

WHAT'S HAPPENING? WHO 1S THE CAPTAIN OF THE TEAM?

0O TN WU, LS W N

THE RIGHT-GUARD WAS THE LOW SCORER,

SAM SCORED MORE THAN BEn BUT Less THAN ED.

THE CAPTAIN PLAYED LEFT-FORWARD, -

we

ED SCORED MORE THAN THE CAPTAIN. —~
JACK AND DAVE TOGETHER SCORED LESS THAN- THE RIGHT~FORWARD,

THE CENTER SCORED MORE THAN THE GUARDS BUT LESS THAN THE FORWARDS.

DAVE PLAYED LEFT~GUARD., .
THE RIGHT-FORWARD SCORED MORE THAN THE LEFT-FORWARD.

PoinTs scorep __7 16_*_ 25 16 _15
PosITION PLAYED _ / : b

PLAYER'S NAME

THERE ARE OMLY THREE HOUSES ON MAIN STREET. THEY ARE ALL ON THE

SAME SIDE OF THE STREET, THE WILSONS, THE WATSONS, AND THE

JONES LIVE IN THE Houses., Can You TELL WHERE EACH FAMILY

4

LIVES AND WHAT KIND OF CAR EACH DRIVES?

1.
2,
3.
4

L

THE WATSONS LIVE REXT TO THE JONES} ~

MR, WiLson’s soN, BiLLy Bos, 1s FRIENDLY WITH MR, WATSON'S SON.

THE FAMILY ON THE R¥GHT DOES NOT DRIVE A FoRD,

THE PEOPLE WHO DRIVE THE CADILLAC DO NOT LIVE NEXT TO THE
PEOPLE WHO DRIVE THE FORD,

THE FAMILY IN THE MIDDLE HAVE NO CHILDREN.

BiLLy BoB THINKS HIS DAD'sS CADSLLAC IS GREAT,

ONE FAMILY OWNS A PLYMOUTH.

19 .
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6) A CAT, A DOG, A GOAT, AND A HORSE ARE NAMED SanDy, BLACKY, ~
READ THE CLUES BELOW TO FIND EACH ANIMAL'S

Duke, axp RusTy,
NAME , \ |

1. Duke, 1s SMAE}ER}THAN EITHER THE DOG OR RusTy.

2. THE HORSE 1S YOUNGER THAN SANDY,

3, BLACKY IS THE OLDEST”AND 1S A GOOD FRIEND OF THE DOG.

i

7) SaLLy, BETTY, PATsy, BiLL, Sam, AND JOE ARE SIX YOUNG PERSONS

WHO HAVE BEEN CLOSE FRIENDS FROM THEIR CHILDHOOD, THEY WENT

THROUGH HIGH SCHOOL AND COLLEGE TOGETHER, AND WHEN THEY FINALLY
. ﬁAIRED OFF AND BECAME ENGAGED NOTHING WOULD Nno ByT A TRIPLE
,ANNOUNCEMENT PARTY., MNATURALLY THEY WANTED TO BREAK THE NEWS

L]

TO THEIR FRIENDS IN AN UNUSUAL WAY.,
?

AT JusT THE RIGHT MOMENT DURING THE PARTY\EVERYONE WAS GIVEN

/\.\f

A CARD BEARING THE INFORMATION, .°
WHO NOW ARE SIX WILL SOON BE THREE.,
AND GAILY WE CONFESS IT,

BuT How WE'VE CHOSEN YOU MAY KNOW

NO SOONER THAN YOU GUESS T
JOE, WHO 1S OLDER THAN SAM IS SALLY'S BROTHER. PATSY IS THE
" OLDEST GIRL. - THE TOTAL AGE OF EACH COUPLE-TO-BE IS THE SAME
ALTHOUGH NO TWO OF US ARE THE SAME AGE. SAM AND BETTY ARE
TOGETHER 'AS OLD AS BILL AND SALLY. WHAT, THREE ENGAGEMENTS

WERE ANNOUNCED AT THE PARTY. - o

20
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Jack DojAVAN WAS KILLED ON A LONELY ROAD TWO MILES FROM TRENTON

" AT 3:30'A.M. on MarcH 17, 1933, SHorTY MaLone, Tony VERELLI,

HANK RODGER?A,JOEY FREIBERG, AND RED JOHNSON WERE ARRESTED A
WEEK LATER AND QUESTIONED. EACH OF THESE MEN MADE FOUR SIMPLE
STATEMENTS OF WHICR~THREE WERE ABSOLUTELY TRUE AND ONLY ONE
OF THEM FALSE. OnE oF THESE FIVE MEN KILLED Donavan, To
SOLVE THIS PUZZLE, PLACESAT" oR “F" OVER EACH STATEMENT AS
YOU DECIDE WHETHER IT 1S TROE OR FALSE. START WiTH Tony's
STATEMENT, "ONg OF US 1S GUILTY!" THIS STATEMENT IS GIVEN

TO BE JRUE, _BED'Q*TWb STATEMENTS 7 “I DID NOT KiLL Donavan® -

AND “SHORTY,_LIED WHEN HE SAID, 'I'M GILTY,'”ARE EITHER ROTH '

- TRUE OR BOTH FALSE. SINCE ONLY ONE STATEMENT CAN BE FALSE,
BOTH OF THESE MUST BE TRUE.

SHORTY:  “T wAS IN CHIcAGO WHEN DONAVAN WAS MURDERED. I NEVER
Kiiﬁen ANYONE. RED IS’ THE GuILTY Man. JOEY AND I WERE PALS.”
Hank: - “I pip nNoT kiLL DoNavan, 1 NEVER OWNED A REVOLVER IN
MY LIFE. RED kNOWws ME. I wAS IN PHILADELPHIA THE NIGHT OF
MarcH 17..."
Tonv:  “HanK LIED WHEN HE SAID HE NEVER OWNED A REVOLVER. THE
MURDER WA5 COMMITTED ON ST. PATRIck’s DAY, SworTY waAs In CAicaco
AT THAT TIME WHEN THE MURDER WAS COMMITTED. -ONE OF US FIVE IS

GUILTY. ",
JOEY: "I DID NOT KILL DONAVEFE//E;D HAS NEVER BEEN IN TRENTON,

I NEVER SAW SHORTY BEFORE. HANK WAS IN PHILADELPHIA WITH ME

THE N1GHT OF MarcH 17.”
Ren: T pip noT KILL DoNAvanN., [ HAVE NEVER BEEN I TRENTON,

I NEVER SA® HANK BEFORE NOW. SHORTY LIED WHEN HE saiD !'M GuiLty.’
WHICH OF THE FIVE MEN KILLED DonAvan?

21 26 ,




9)

-

Iﬂ A CERTAIN BANK THE POSITIONS OF CASHIER, MANAGER, AND TELLER

ARE HELD BY BROWN, GREEN AND WHITE, THOUGH NOT NECESSARILY
RESPECTIVELY, THE TELLEh. WHO WAS AN ONLY CHILD,EARNS THE
LEAST., WHITE, WHO MARRIED BROWN’'S SISTER, EARNS MORE THAN
THE MANAGEK. WHAT POSITION DOES EACH MAN FILL?

IN THIS MURBER CASE YOU ARE TO FIND THE VICTIM, THE WITNESS, THE
POLICEMAN, THE JUDGE, AND THE HANGMAN, AS WELL AS THE KILLER,

THE VIETIM DIED INSTANTLY OF A GUNSHOT WOUND INFLICTED AT CLOSE
RANGE, THE WITNESS DID NOT SEE THE CRIME, BUT SWORE THAT HE
HEARD AN ARGUMENT FOLLOWED BY A SHOT. AFTER A LENGTHY TRIAL,
THE MURDERER WAS_ CONVICTED, SENTENCED O DEATH, AND HANGED.
T4E SIX MEN INVOLVED IN THE CASE ARE CRA1G, DUNN, GRoVER, HiILL,
Mavs, WiLsoN, You ALSO HAVE THE FOLLOWING FACTS.
1, MAYS HAD NOT KNOWN THE VICTIM OR THE MURDERER.
2. 1IN courT THE JuDGE ASKED CRAIG TO GIVE HIS ACCOUNT OF
THE SHOOTING,
3, WILSON WAS THE LAST PERSON TO SEE DUNN ALIVE,
4, HiLL AND WILSON NEVER SAW EACH OTHER., <
5. THE POLICEMAN TESTIFIED THAT HE FICKED UP GROVER NEAR THE
PLACE WHERE THE BODY WAS FOUND.
IDENTIFY THE VICTIM, WITNESS, POLICEMAN, JUDGE, HANGMAN, AND
MURDERER BY NAME. MAKE A CHART WITH NAMES DOWN ONE SIDE AND
OCCUPATIONS ACROSS THE ToP. MAYS CANNOT BE THE VICTIM OR THE

-MURDERER,

22
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11) THE ORGANIZATION OF THE BUSINESS OFFICE OF A CERTAIN COMPANY

12)

CONSISTS OE\\HE FOLLOWING: PRESIDENT, VICE-PRESIDENT, MANAGER,
AUDITOR, CLERK, AND SECRETARY. THE NAMES OF THE OFFICE PERSONNEL
IN ALPHABETICAL ORDER ARE: Mr. Brown, Mr. CrAwFORD, MIss GREEN,
Mrs. JoHnsTon, Miss JonEs, anD MrR. SMITH.
THE VICE~PRESIDENT IS THE PRESIDENT'5 GRANDSON.,
. THE MANAGER IS THE SECRETARY'S SON-IN-LAW.

1
2
3. THe aupITOR 1S Miss GREEN'S STEP~SISTER.
4, Mr., BROWN IS A BACHELOR. !

5. Mr. CrawrorD 1S 25 YEARS oLD.'

6. MR, SMITH IS THE PRESIDENT'S NEIGHBOR.

WHAT 1S THE MANAGER'S NAME?

-

ONE AFTERNOON DAVID, JOE, AND SAM WITH THEIR WIVES, WHOSE
NAMES IN ONE ORDER OR ANOTHER ARE SUE, JANE, AND BETTY, wENT
OUT AND PLAYED EIGHTEEN HOLES OF GOLF TOGETHER.

1. Bervry, Jane, Sue, anp Joe swoT 106, 102, 200, anp 94
RESPECTIVELY, «

2. DAVID AND SAM SHOT A 98 AND A 96, BUT FOR SOME TIME THEY
COULDN'T TELL WHO HAD MADE WHICH SINCE THEY HADN'T PUT
THEIR NAMES ON THEIR SCORECARDS. *'

3. WHEN THE MEN FINALLY IDENTIFIED THEIR CARDS, IT TURNED
OUT THAT TNS\OF THE COUPLES HAD THE SAME SCORE,

4, Joe’s wiFe BEAT Davip’s WIFE,

WHAT IS THE NAME OF EACH MAN’'S WIFE, AND WHAT SCORES DID
Davip AND JOE MAKE?




13) JiMENEZ, Rooricuez, MARTINEZ, AND CONTRERAS ARE FOUR MEN WHOSE

OCCUPATIONS ARE BAKER, CARPENTER, POSTMAN, AND POLICE OFFICERS,

THOUGH NOT NECESSARILY RESPECTIVELY,

1, JIMENEZ AND RODRIGUEZ ARE NEIGHBORS AND TAKE TURNS DRIVING /
EACH OTHER TC WORK,

2. RODRIGUEZ MAKES MORE MONEY THAN MARTINEZ. .

3. JIMENEZ BEATS CONTRERAS REGULARLY AT BACKGAMMON,

4, THE BAKER ALWAYS WALKS TO WORK.

5. THE POLICE OFFICER DOES NOT LiVE NEAR THE CARPTENTER., g
6. THE ONLY TIME THE POSTMAN AND THE POLICE OFFICER EVER MET
WAS WHEN THE POLICE OFFICER ARRESTED THE POSTMAN FOR SPEEDING.
7. THE POLICE OFFICER MAKES MORE MONEY THAN THE CARPENTER OR THE '
POSTMAN. X
NHAT IS EACH MAN'S OCCUPATION?
14) 0N AN AIRPLAME FLYING FROM New YORK TO SAN FRANCISCO THERE ARE
PASSENGERS NAMED BoB, Davip, anp JoB. THE PILOT, CO-PILOT, AND
NAVIGATOR HAVE THE SAME FIRST NAMES, BHT NOT RESPECTIVELY.
1. THE NAVIGATOR LIVES HALFWAY BETWEEN NEW YORK AND SAN FRANCIscoO. .

2, PasseNGER BoB LIVES IN New YORK,
3, THE PASSENGER WHO LIVES NEAREST TO THE NAVIGATOR EARNS EXACTLY
THREE TIMES AS MUCH A MONTH AS THE NAVIGATOR.
4, THe PASSENGER WITH THE SAME NAME AS THE NAVIGATOR LIVES IN
SAN FRANCISCO, y y
5. JOE, A MEMBER OF THE CREW, RECENTLY BEAT THE CO-PILOT AT ‘

HANDBALL .
6. Passencer DaviD earns $200 A WEEK.
WHAT IS THYE PILOT'S FIRST NAME? 25 |
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15) Five xips, RuTH, JaNe, PHIL, MARK, AND JOE WENT FOR LUNCH,

HERE'S WHAT THEY BOUGHT:

2 DOUBLEBURGERS. . 90¢ EACH 1 CHEESEBURGER. . . . /5¢ EACH
'

2 HAMBURGEQ§ e« B0¢ EACH 2 coas .. . . . 20¢ EACH

2 SHAKES « +,+ « . 356 EACH 1 MILK. « « . . . . . 20¢ EACH

3 FRENCH FRIES . ., 25¢ EACH

A
UNFORTUNATELY EVERYTHING GOT MIXED UP ON THE TRAY. CAN you

FIGURE NUT WHAT EACH KID SPENT AND JUST WHAT HE HAD FOR LUNCH?

1,
2.
3,
b,

EACH PERSON HAD ONE DRINK AND A BURGER OF SoME XIND.

THE PEOPLE WHO HAD DOUBLEBURGERS DIDN'T HAVE FRENCH FRIES.
THE CHEESEBURGER PERSON DRANK A COLA.

THE GIRLS HAD THE SAME THING TO DRINK.

PHIL DIDN'T HAVE FRENCH FRIES BUT HIS LUNCH COST THE MOST,
No. TWO PEOPLE HAD THE SAME LUNCH.

PHIL AND JOE DRANK THE SAME THING.,

JANE'S LUNCH COST THE LEAST.

LuNcH

NAME
CosT § $ $ $ $

Ji
25
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“ 16) Si1X HORSES RAN IN THE BIG RACE., THE JOCKEYS WORE SHIRTS OF
CAN YOU FIGURE OUT THE ORDER (N WHICH THE

DIFFERENT COLORS.

HORSES FINISHED THE RACE AND THE COLOR OF THE SHIRT EACH JOCKEY

WAS WEARING?

1,
2.,
3,

' 3,

S,
10,

JorNsToN's DARLIN' WON THE RACE.

THE RED SHIRT CAME IN JusT BEHIND MARTIN's FoLLy.

THE BLUE SHIRT WAS LAST.

THE?YELLOW SHIRT CAME IN THIRD. -
MARTIN'S FOLLY WAS SLOWER THAN THE YELLOW SHIRT.
THE JocKEY ON JOHNSTON’S DARLIN' AND THE JOCKEY IN THE VIOLET

SHIRT ARE BROTHERS.,

THE ORANGE SHIRT CAME IN BETWEEN WINNER’s CircLE AND Lucky

LADY .

/

FIRE BALL CAME IN BEFORE THE YELLOW SHIRT,
THE v1OLET SHIRT BEAT WINNER’S CIRCLE.

Lucky LADY HAS NEVER BEEN BEATEN BY DANCER,

CoLor

HAME

RED

YeELLOW

ORANGE
GREEH
BLUE
VIOLET

PLACE

31

26 . :_////

VYU |




FEOE Qe e g e

17

1. THE FIVE WITH THE HIGHEST SCORES WERE LLoYD, CARLTON, RONALD,

b A A i An 4§ e a MO e o -l abaia m s MR e e T T

AFTZR THE REGULAR SEASON HAD FINISHED, THE SCHOOL'S BASKETBALL
COACH DECIDED TO HOLD A FREE THROW CONTEST. THE MANAGER HAD A

LOT OF TIME, WHILE THE PLAYERS WERE,TAKING THEIR.SHOTS, SO HE
MADE OUT THE FOLLOWING LIST OF STATEMENTS WHICH HE TURNED IN TO ]
THE COACH AFTER THE PLAYERS HAD FINISHED SHOOTING:

JOE, AND RoY, BUT NOT RESPECTIVELY.
2. UTHE PLAYER WITH THE HIGHEST SCORE AND THE PLAYER WHO FINISHED
FIFTH HAD NEVER BEEN IN A SEASON GAME AT THE SAME TIME.
3. LiovyDp AND RoY WERE BOTH STARTERS IN THE FINAL GAME OF THE
. SEASON,
4. THE PLAYER WITH THE HIGHEST SCORE AND THE PLAYER WHO FINISHED
SECOND HAD NE§ER PLAYED TOGETHER IN A GAME. ?
5. JOE FINISHED HIGHER IN THIS CONTEST THAN Roy DID EVEN THOUGH
Roy HAD BEEN THE TEAM'S LEADING SCORER DURING THE SEASON,
6. CARLTON AND THE WINNER HAD BEEN STARTERS IN THE FIRST GAME
OF THE SEASON, |
7. THE PLAYER WHO FINISHED FOURTH HAD NOT PLAYED IN THE LAST f
FOUR GAMES OF THE SEASON DUE TO AN INJURY.
8. JOE HAD PLAYED AT SEPARATE TIMES DURING THE LAST GAME OF 5
THE "SEASON WITH BOTH THE HIGHEST SCORER AND THE RUNNER-UP., '
UsiNG THE FACTS PROVIDED, THE COACH WAS ABLE TO DETERMINE THE

o b b

ORDER IN WHICH THESE FIVE FINISHED THE CONTEST.
IN WHAT ORDER DID THE PLAYERS FINISH? 1

O VR S T W

Iy
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18) AnN, BetH, CLeo, DonnNa, anD EDITH WERE CLOSE FRIENDS IN HIGH

SCHOOL AS WERE THE FELLOWS THEY DATED, NOT IN ORDER-~LESTER,
CaLvin, Dick, RALPH, AND WARREN, ALL TEN DECIDED TO APPLY FOR
ADMISSION AT THE UNIVERSITY, AND ALL WERE ACCEPTED., THE GIRLS,
WHO WERE ALL GOING TO MAJOR IN EDUCATION, DECIDED TO JOIN SOCIAL
GROUPS, SINCE THEY HAD HEARD THAT THIS WAS A GOOD WAY TO MAKE
NEW FRIENDS, EACH GIRL JOINED A DIFFERENT ORGANIZATION--ALPHA,
BETA, Deta, CHI, anp IoTA, THE BoYS EACH DECIDED ON A DIFFERENT
COLLEGE MAJOR-~PRE~MED, PRE-LAW, ENGLISH, ECONOMICS, AND HISTORY.,
FROM THE CLUES BELOW, DETERMINE WHICH GIRL EACH DATED AND WHICH
GROUP SHE BELONGED TO AS WELL AS THE MAJOR SUBJECT EACH BOY
DECIDED ON, _

1, DicK DATED THE GIRL IN ALPHA, WHILE THE [OTA GIRL DATED THE
PRE~MED STUDENT,

2. BETH'S USUAL ESCORT WAS THE PRE-MED STUDENT., LESTER DATED
DoNNA, ANN DATED THE ECONOMICS STUDENT,

3. THE éIRST WEEKS OF SCHOOL WERE HARD, FINANCIALLY; FOR CALVIN,
He couLDN’T AFFORD TO TAKE THE BETA GIR. ouT. SO THE TWO OF
THEM STUDIED TOGETHER, AND SHE HELPED HIM WITH HIS HISTORY
COURSES. ,

4, WaRrReN’s GIRL was A DELTA,

5, THe DELTA GIRL AND THE ECONOMICS MAJOR OFTEN DOUBLE-DATED
WITH CLEG AND THE PRE-LAW STUDENT,

ANN BETH CLEO Donna EpiTH

PERSON
DATED : -

MAJOR
SUBJECT,

SOCIAL
GROUP ___ .

28
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19) JusT BEFORE THE START OF THE HIGH SCHOOL’'S BASEBALL SEASON THE

CHEERLEADERS ASKED THE COACH WHAT THE LINE UP WOULD BE FOR THE

FIRST GAME. THINKING THAT HE WOULD STUMP THE CHEERLEADERS., THE

COACH GAVE THEM THE FOLLOWING STATEMENTS:

1.

2.
3.
4,
5,

6.
7.

8.
9,
10,

11,

13,
14,

15..

16,
17,

THE BATTING ORDER WILL BE ALTON, BiLL, CARL. Dennts, ERik,
FRANK, GEORGE, HENRY, AND JUSTIN,

THE CENTER FIELDER 1S TALLER THAN THE RIGHT FIELDER.,

ALTON 1S 'NOT THE CATCHER THIS YEAR.

ERIK’'S SISTER GOES STEADY WITH THE SECOND BASEMAN,

ERIK, FRANK, JUSTIN, THE RIGHT FIELDER, AND THE CENTER
FIELDER ARE ALL SENIORS; THE REST ARE UNDERCLASSMEN.

‘ERIK AND THE OUTFIELDERS PLAYED BALL LAST SUMMER.,

JUSTIN, BILL, AND THE PITCHER WERE ON THE ALL-CONFERENCE
TEAM LAST YEAR. ,

HARRY AND THE THIRD BASEMAN RIDE TO SCHOOL IN THE SAME CAR,
ALToN, JUSTIN, AND THE SHORTSTOP ARE MATH CLUB MEMBERS.,

ALL THE BATTERY AND THE INFIELD, EXCEPT BILL, ALTON., AND
HARRY, ARE SHORTER THAN CARL.

THE PITCHER IS THE JUNIOR CLASS PRESILENT,

THE CATCHER A5D THE THIRD BASEMAN ARE CO-CHAIRMEN OF THE
JUNTOR PROM DECORATIONS COMMITTEE THIS VEAR. (,
CARL IS THE ONLY JUNIOR IN SPANISH CLASS. !

Dennts, HARRY, JUSTIN, AND THE CATCHER ALL RIDE HOME EACH
EVENING WITH THE SECOND BASEMAN, y

FRANK IS TALLER THAN DENNIS, WHILE GEORGE 1S SHORTER THAN
DENNIS, EACH OF THEM IS HEAVIER THAN THE THIRD BASEMAN,

E1THZR ALTON OR GEORGE WILL PLAY IN THE OUTFIELD, BUT NOT BOTH.

THE SHORTSTOP., THE THIRD BASEMAN., AND DENNIS ALL HAVE PART-
TIME JOBS AFTER PRACTICE,
29 .
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z0) RECENTLY A GROUP OF STUDENTS FROM A NEARBY HIGH SCHOOL WERE

DISCUSSING THEIR SCHOOL'S OFFENSIVE FOOTBALL TEAM. THEY KNEW

THE NAMES OF THE PLAYERS, wd0 WERE BiBB, CArRr. Day, FInks,

HaRTE, JIMINEZ, KaHLER, LEGGETT, MosiLEY, NoRwooD, AND TARVIN.

. No ONE IN THE GROUP COULD TELL WHICH POSITION EACH MAN PLAYED

THEY FINALLY CAME UP WITH A LIST OF STATEMENTS WHICH ENABLED

THEM TO TELL THE POSITION OF EACH. MAN ON THE TEAM.

1. Carr, BiBB, LEGGETT, AND ALL THE BACKS WERE SENIORS.,

2. JiMINEZ, LEGGETT, TARVIN, AND THE GUARDS WERE IN THE SAME
SPANISH CLASS.

3. NORWOOD AND THE HALFBACKS WERE TAKING CALCULUS.

4, BiBB aAND TARVIN CHALLENGED THE ENDS TO A RACE.,

5. Dav, MosLEY, AND THE TACKLES WERE JUNIORS.

6. KAHLER AND THE R1SHT HALFBACK LIVED ON THE SAME STREET.

7. TARVIN, THE BACKS, AND THE CENTER WERE IN THE SAME ENGLISH
CLASS., ‘

8, BIBB AND THE CENTER WERE SENIGR CLASS OFFICERS.

9. TARVIN AND THE RIGHT TACKLE WERE THE ONLY REDHEADS ON THE TEAM,

16, J1MINEZ, MOSLEY, AND THE CENTER WERE THE FASTEST LINEMEN,

11, LEGGETT AND THE CENTER WERE MATH CLUB MEMBERS.

12, Dav, LEGGETT, AND TARVIN, ALL LINEMEN, PLAYED ON THE SAME SIDE
OF TRE LINE,

13. THE QUARTERBACK THREW A PASS TO MOSLEY FOR A TOUCHDOWN

14, Finks, NoRWOOD, AND THE FULLBACK RODE TO SCHOOL TOGETHER.

15, HARTE, MOSLEY, AND THE PULLBACK WERE THE TEAM CAPTAINS,

16, FINKS USUALLY LINED UP BEHIND JIMINEZ. . |

17, THE TEAM USUALLY LINED UP IN A T FORMATION.

WHAT ARE THE POSITIONS PLAYED BY EACH MAN ON THE OFFENSIVE TEAM?

30 ~e
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1 8 x B 4) 43 FT, = 7 N, .
14y 39156 52 5 9x7
16) Mo\ OF SIDES OF A QUADRILATERAL 7) "%_ x 759
17) L.CuM. oF 15, 16, 18 8) "9236 - 8753
18) G6.C.F. oF 45, 60 9) 237 + 1415 + 1519
19) -+ -2+ 4 13) 6872 - 6319
200 1674 - 986 | 15) Mo oF FT. IN 1 miLe
217 17280 36 16) 25 + 136 + 293
23y 982,25 - 493,25 200 25 + 237 + 163 + 264
24) 324,58 + 196,42 21) ‘6 x 8
DOWN | 2 4 x 10
2) _%_ X 114 ) NOEA%KLEIEEEER% § G
24) No. OF SIDES OF A PENTAGON .




MATHEMATICAL WORD SEARCH

WHEN USING WORD SEARCHES., YOU MIGHT WANT TO GIVE THE STUDENTS ONLY
THE PUZZLES AND LET THEM MAKE LISTS OF THE MATHEMATICAL WORDS THAT
THEY FIND. ANY WORD THAT IS IN THE MATHEMATICS DICTIONARY COUNTS.
YOU MIGHT GIVE A PRIZE OR AN EXTRA A TO THE ONE WHO FINDS THE MOST
WORDS. [NSTEAD OF GIVING AWARDS, YOU MIGHT DIVIDE THE ROOM INTO
TEAMS AND LET EACH TEAM WORK AS A GROUP ON ONE PUZZLE. SET A -
TIME LIMIT OF ONE OR TWO WEEKS FOR A CONTEST, '

IF YOUR LIBRARY DOES NOT HAVE A MATHEMATICS DICTIONARY., CONTACTN

CRAWFORD JOHNSON., MATHEMATICS PROGRAM DIRECTOR, AND REQUEST ONE FOR
YOUR SCHOOL. i}
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GEOMETRYGRAM
THERE ARE AT LEAST 40 WORDS PERTAINING TO GEDMETRY IN THE PUZZLE .

 THEY BE BE WRITTEN UP, DOWN, ACROSS, DIAGONALIY, BACKWARD,

BELOW. .
%

SOME WORDS MAY OVERLAP.

OR FORWARD.
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ACUTE
ANGLE
AREA

ARC

AX1S
"BASE .
CIRCLE
CONE
CONGRUENT

DEGREE
. DIAMETER

EQUAL
FACE
INFINITY
INTERSECT
ISOSCELES
" LATERAL
METER
OBTUSE

PARALLEL

.

GEOME TRYGRAN

35
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PATH
PERIMETER
PLANE
POINT
POLAR

POLE

PRISM
PROTRACTOR

QUADRILATERAL

RADIUS
RAY
RECTANGLE

SEGMENT
SET,
SIX
SKEW .
SPACE
SPHERE
SQUARE

THEOREM
TRIANGLE -

VERTEX
VOLUME

i




WORD SEARCH
‘THERE ARE AT LEAST 85 WORDS PERTAINING TO MATHEMATICS IN THE PUZZLE

THEY MAY BE WRITTEN UP, DOWN, ACROSS, DIAGONALLY, BACKWARD,

BELOW,

OR FORWARD,

SOME WORDS MAY OVERLAP.,
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ACUTE
ADD
ADDITION
ANGLE
APEX
ARC

AREA

BASE

DECIMAL
DIAGRAM
DIAMETER

| DIVERGENT
DIVIDE -
DOUBLE
DUAL -
DUEL
DYNE

EIGHT
: ELEVEN
A ZLL1PSE.
) EQUAL
EQUATE _
EQUATION
: EQUILATERAL
EQUIVALENT
ERG .
EST IMATE
EVENT-
EXCESS
EXTERIOR
EXTRANEOUS

FACTOR
FIVE
FOUR

GEOQMETRY
GRAPH
GROUP

INTEGER
ISSCELES
ITEM

WORD SERCH

LEG
LENGTH

LIMIT ,

LINE T
LINEAR -
LOG

LUNE

. MATRIX
MEAN
MINUEND ~
MINUS
MODE
MONGTONE
MULTIPLY

NINE

OBTUSE
ONE

OVAL

PAR
PARABOLA
Pl

. PLOT

POLE
POWER

RADIUS
RATE -
RAY
REAL
RHOMBUS
RIGHT
ROOT

SCALENE
SEVEN *
SI1X

SKEW

SLANT

SOLID

SOUTH
SUBTRACT

SUM

TANGENT
TERM
THEQRY
THREE

TON
TRAPEZCID
TRIANGLE
TWELVE
TWO

UNIT

VARY
VECTOR

YARD
ZERQ

O

3

IC
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ACCURACY
ADD

ANGLE

ARC

AREA
ARITHMETIC

. AVERAGE

BASE

CENT
CIRCLE
CUBE

DECIMAL
DIAGONAL
DIGIT
DISTANCE
DIVIDE
DUEL

EIGHT
EIGHTY
ELEMENT
EMPTY SET
END

EQUAL
EWUATION
ERROR
ESTIMATE
EVEN
EXPONENT v

FACTOR
FEET
FIVE
FOUR
FRACT]ON

GRAPH
GREATER

HEIGHT
HUNDRED

INTEGER
INVERSE

JOIN
JOINT

MATHEMATICAL WORD ISEARCH

LEG \
LENGTH
LESS
LINE-

MATH ]
ME ASURE

METER /

" MULTIPRLY

NEG&f{VE
NET :

NINE
NULL
NUMBER
NUMERAL

CDD
ONE

PARALLEL

PERCENT
PERIMETER

Pl

PLACE VALUE
POINT
POSITIVE
POWER OF TEN
PRIME

PURE

RATE
RATIOQ
RAY
ROD

SET

SEVEN

SiX
SPHERE
SQUARE
SUBTRACT -

TAX

TEN
TERM
THREE
TOTAL
TRIANGLE
TWO

39

44

UNIT

VALUE
VOLUME

WIDTH
ZERO
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ADD

ALGEBRA
ANGLE

APEX

AR

ARITHMETIC

©AXIOM

AXIS

BAR
BASE

CALCULUS
CIRCLE

CONE
CONGRUENCE
CONTRAPOSITIVE
COORDINATE
CUBE.

- DECIMAL

DIGIT

EIGHT
ELLIPSE
EQUATION
EVEN

FACTOR
FACTORTAL
FIELD
FINITE
FIVE

FOUR
FUNCTION

GEOMETRY
GRAPH 7
GROUP i

HYPOTHESIS

IDEAL
INFINITE
INTEGER
INVERSE

LIMIT
LINE
LINEAR

105 MATHEMATICAL WORD SEARCH

LOGARITHM
LOGIC

MAP
MATHEMATICS

-MATRIX

MAXTMUM
MEAN
MEET .
METER
METRIC
MODULUS

NET
NINE
NODE
NUMBER

DD
ONE
ORDINATE

PARABOLA
PARALLEL
PERPENDICULAR*
PLANE

PLOT

PLUS

POINT

POLE

POSITIVE
POSTULATE s
PRIME

PROOF

RADIUS
RATIO

RAY

REAL
RECURSIVE
RING

ROOT

ROW

SERIES -
SET

SEVEN

SINE

SIX

SLOPE

SPHERE

41
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SQUARE
SUBTRACT
SUM
SYMMETRIC

TANGENT E
TEN

TERM
THEOREM
THREE

TON

TRIANGLE
TRIGONOMETRY
TWO

UNION
UNIT
UNITY

ZERO
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A1KEN

ARCHIMEDES
BaBBAGE
BooLE
CanToR

" CARDANO

Cauchy
CAYLEY
CLAavius
CoPeRNICUS
DeMorvre
DESCARTES
DioPHANTUS
DIRICHLET
EucLip
EULER
FERMAT
FiBoNACCI
FOURIER
GALILEO
GaLo1s

MATHEMATICIAN’S HIDDEN NAMES

Gauss

§:):5

HARRIOT
HILBERT,
HOLLERITH
KHAYYAM
LEIBNIZ
NaP1ER

NewToN ;
PacioL1
PascaL
PToLEMY
PYTHAGORAS
REGI10MONTANUS
SYLVESTER
THYMAR[DAs
VENN

VIETE

WaLL1s
WE1ERSTRASS

SOME STUDENTS MAY ALSO DISCOVER MATHEMATICAL TERMS HIDDEN

IN THE PUZZLE.




METRIC MEASUREMENTS

RULER MASTER AND METRIC PREFIXES

MeTRic SYSTEM PREFIXES: METRIc UNITS OF LENGTH:

mieLr = 0,001 1000 MILLIMETERS = 1 METER
cent: = 0,01 100 cenTIMETERS = 1 METER

peci = 0.1 10 pecIMETERS = 1 METER

pEka = 10 | 10 METERS = 1 DEKAMETER
HECcTO = 100 100 METERS = 1 HECTOMETER
kiLo = 1000 1000 mMETERS = 1 KILOMETER

USEFUL METRIC MEASURES

ETER (W) 1000 MiLL1craMs (M) = 1 GRaM (6)

1000 MILLIMETERS (MM) = 1 M
" 100 ‘cenTIMETERS (cM) = 1 m J000 6 - = 1 ki1LocrAM (k&)
10 DECIMETERS (ﬁh) = 1M 1000 k6 = 1 Tonne (T)
1000 ™ = 1 KILOMETER -
LaNp AREA

100 sQUARE METERS (M%) = 1 are (A)

100 A = 1 HECTARE (HA)
100 A = 1 SQUARE KILOMETER (KMZ)
VoLumMe 5
1000 MILLILITERS (ML) , " 1 LiTer (9)
1000 cuBic cenTiMeTERs (cm™) = 14
1000 o’ = 1 cUBIC DECIMETER (DM )
1000 ¢ ; 7 1 cgslc METER (M°)
1000 om =1m
43
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-
. MIXED MEASUREMENTS

\\‘

THERE ARE AT LEAST SIXTY MEASUREMENT TERMS.LISTED BELOW,

THEY
ELAANRYEH
I ATCRUDOHMA
M ARGOTTCEHS

\\‘

DEFATHOMCORDF FMND HONTH

Y\

E\BAcKwARD, OR FOR-

r
L

L

MAY BE WRITTEN UP, DOWN, ACROSS, DIAGONALLY
SOME WORDS MAY OVERLAP.
RO DOORMNMI
A M ZYGETZLE

WARD.

L
L]

LEEALTLTHR

LG6ENRS

\
L]

I

M.
1

UEAPTNTEE

NI

R

I

“

LOFTA
L TEAUMI

LLAOLDETCADETETCHE?P

I

RDRTO

CEDIMEXTD W
MCALORTIEMAEELTLOTGEGRME
ETRAUQERAGRNYVYEARETER

BLLATEH
THRENOPNURETEHNI

l

I

L

l

I AAS HRET

o

CEDTM

EMHT CRONHPTIONTHEYEDO

R

N KAKNRT

ENEWTONEYLI
N C H

[

F' 0O ETT

I

I

¢

I

FNODRAAH

DUPNCTMNMNCKOTVELNNTILA

0T SATTPAKOCSECONTDGPTITLHUH

L EOH

F'EMARGILLIMNAO

M A E

LBALERRDLTHRHERTTZRAL

AMJIOULEASPANCENTURY.!

R'0OGROSSRCMYR

AAMETERK

I
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ACRE

 AMPERES

ARE

BALE
BARREL
BUSHEL

CALORIE
CARAT
CELSIUS
CENT .
CENTILITER
CENTURY
CHAIN

CORD

"DECADE

DECAGRA™
DECILITER
DECIMETER
DEGREE
DIME
DOLLAR
DOZEN

- DRAM

ERG

FAHRENHEIT
FATHOM

FEET

MIXED MEASUREMENTS

~ GALLCN

GRAM
GROSS
HAND
HECTOGRAM

HECTOMETER

HERTZ
HORSEPOWER
HOUR

INCH

JOULE

KILOGRAM

KILOMETER

KILOWATT

LINK
LITER

METER
MICRON

MIL
MILE |
MILL
MILLIER
MILLIGRAM
MILLILITER

MILLIMETTER

MINUTE
MONTH
MYRTAMETER

46

NEWTON
NICKEL

OHM -
PECK
PINT
POUND
QUART

RADIAN

. REAM

ROD
ROOD

SECOND
SPAN

TON
VOLT
WATT

YEAR
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it ot e

»

LUED
A33M

11WM

INNOL
NOL

(INEN

HINOW
JLONTW
YILIWI TN
Y3LTHTHW
WASTTHW
THW

W

NOYUIIW .

KEIEY
EINg!
L1IYROTHIA

43LIWOTIA
W90

LS

‘ HMoH
4313K0133H
VLI

WVY9
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JWId

LENEpEI

334530
4311030 -

- WY491230
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EXAMPLES:

L~

LINEAR MEASUREMENT

1000 m = 1 Km =

w

001001 m = ,001 » + ,000001 m =

1mv  + 1 Micron

-
e

(o e

SR

Using THE bODE BELOW, SHADE IN THE SQUARES WITH THE PROPER DESIGNS.

1 M1cRON

+ =
- \_'—J
1 km. 1 1M 1 pkm 1M 1 oM 1 cM 1 mm
|1000m 100m Jiim | 100m 11000::: .itm | 100m {1000m | 100m
. 100001 | . 011m .001001{ 10m tm |.001001] 10m | 100001 | -041m
m m m m
im 10m 0 L 100001 | ,011m]| © 100m im 10m
ey ~
1000m | 160m 10m Im ] 10m Im o 1000m {100m
im | 10m 0 1000m | 100m ] 0 tm | 10m
1000m | 100m 0 1m | i0m 0 0 1000m | 100
tm | 10m 100m |1000m | 100m | 3000m{ © im 10m
1000m | 100m 0 |.100001 |.011 0 10m {1000m | i00m
m m
100001 | , 011 JAim | 100m  [1000m | -1lm [ 100m |, 100001].011m
m m m
1 10m 001001 1001 °
m . 10m: im  [OOL00L | j0m 1m 10m
m m
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OPERATIONS WITH MASS MEASUREMENTS

Y .3
R 1,
§
3, 4o
8.9
200
5 J
’ 14’
6.
3,
50 3,7

CONNECT THE NUMBER OF

1. 96+ 28¢

2, 753T7-46T7

3, 15 ke + 19 ke
4, 8 6 + 900 me

5. 8 4 + 900 M

6, 36-~2.9¢

7. 256 Mc + 344 Mo
8, U4+ 454

8, 1k -800¢

I N S D A

L ‘
o
2 15 60
05 ) )
024
2 2, 3
920 % :
- 11
0
% .8
. 07 .""! 12
18° 89
2 8900 37
6 .97

EACH PROBLEM WITH THE ANSWER FOR THAT PROBLEM.

- 6 10,
- T i1,
K6 12,
— 6 13,
—__ MG 14,
M5 15.
I 16.
— KG 17.
— KG 8.

50 50

16 - 730 ms

.1 ¢+ 100 M6
2345 me + 1055 Mo
16~ 911 M6

58 ¢ + 1000 Mo

3 ke + 7006

171 - 660 k6

042 6 + 3 M6

13 M6 + 7 M6

i n oo

KB
&
MG

T g
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O VOLUME
CUT OUT THE SQUARES, FIT THEM TOGETHER SO THAT THE TOUCHING‘ EDGES
NAME THE SAME VOLUMES,
- 56m° 42 g 2 w3 o6 m ¢
3.u;43 034 013u0me 70 | Tov® 101 600 10000
1mé 56 cm° 5 o’ 2 om®
56 ! 370 nl 1 cw’ 56 u{
18
2m) 60 m0| 60 20000 |11 340 £000 M¢ 3.4 cm’
0020 S 1 2000¢ 371
1000 DM3 5.6 Mﬂ ) 37 MQ 2 CM3
7m0 34000 | 3.4 M0 6m {2000 m0 340 [3400 cu® 7 M
560 429 10 0056
4,20 2000 e 5600 M0 1 pM’
2n’ 20 [70m0 o010 (34000 w0 3.40 {38 M3 2 o
5600 . 3,70 0560 5.6
-




CODED CGMPUTATIONS

PUZZLES CONSTRUCTED BY THE CODING OR SUPPRESSION OF DIGITS IN AN
ARITHMETICAL CALCULATION REQUIRE NO MORE THAN ATTENTION TO OBVIOUS
NUMERICAL FACTS., KEEP ThaCK OF CLUES AND CONCLUSIONS IN AN ORDERLY
WAY ,

IN A CERTAIN MULTIPLICATION PROBLEM EACH DIGIT FROM 0 T0 9 was
REPLACED BY A DIFFERENT LETTER, YIELDING THE FOLLOWING CODED
CALCULATION. |
ALE
v RUM

WINE
WUWL -
EWMWE
ERMPNE.
FIND THE NUMBERS THAT CORRESPOND TO EACH LETTER, WRITE IN A ROW

THE DIFFERENT LETTERS APPEARING IN THE PROBLEM:

ALERUMWI NP

OVER EACH LETTER WRITE ITS NUMERICAL EQUIVALENT WHEN YOU DISCOVER IT,
UNDER THE LETTERS RECORD CLUES AND GUESSES. IN PROBLEMS OF THIS SORT.

THE DIGITS O AND 1 CAN OFTEN BE FOUND BY SIMPLE INSPECTION. FOR
1NSTAN§§; 0 CAN NEVER OCCUR AS THE LEFT-MOST DIGIT OF AN INTEGER,
AND WHEN ANY NUMBER IS MULTIPLIED BY ZERO THE RESULT CONSISTS ONLY
OF ZEROES, WHEN ANY NUMBER IS MULTIPLIED BY 1, THE RESULT I3 THAT
NUMBER ITSELF. IN THE PRESENT PROBLEM, YOuU CAN IDENTIFY O By
0BSERVING THAT N PLUS L EQUALS N WITH NOTHING CARRIED OVER FROM THE
COLUMN ON THE RIGHT. THEREFORE, L MUST BE ZERO.
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IN THE SEARCH FOR 1 ELIMINATE R, U, AND M SINCE NONE OF THESE, AS
MuLTIPLIERS, REPRODUCE A L E. Auso E cannot BE 1 since U TiMES

E DOES NOT HAVE A PRODUCT EMDING IN I, NO FURTHER CLUES TO THE

&,
IDENTITY OF 1,

Now THE PARTIAL PropucT W U W L EnDS IN L, wHicH 18 0. THEREFORE.
ONE OF THE TWO LETTERS ) AND E mMysT BE 5. SINCE M x E anp R x E
ARE NUMBERS ENDING IN E, E MusT BE 5.

ALE
R UM RUM
WINE WIS
' WUWL WUWO
EWWE SHWS
ERMPNE - " SRMPNS

NOTICE: RxAO0O5=5WWS5, THEREFORE, R x5 =W5 ap R X A =
5 W, CHECK MULTI™LICATAON FACTS; 9 X 5 =145 anp 9 x 6 = 54, Hence
R=9, A=6, avo W = 4,

605 6059 4
QUM ALERUMWINGP
4INS
4U 40
5445
59MP NS

Notice THAT U must BE EVEN AND M mMusT BE opp. ALso M x 6 MusT BE
B 2 5 s0Mi1s ertHER 7 or 8. Since M 1s opp, THEN M = 7. REPLACE
M wiTH 7 aND MULTIPLK To FIND ] AND No THus, N =3 anp [ = 2,
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ol i

IN CONCLUSTON, U‘QND P MmusT BE 1 AND 8; U 1s AN EVEN Numper so U = §,

THEREFORE, P = 1,

6059 7423
ALERUMWINP.

PROBLEM AND CHECK THE ANSWERS BY MULTIPLICATION,

1), AppiTioN
XX XX
YYYY
L1111

Y XX XL

4) DivisioN
YFY
AYINELLY

NLY
PPL

PN
Ly
N LY

6505
987
4235
4840
5445
597135

2) MULTIPLICATION
PNX
N X
RNX
N XS

ZPNX

5) AppiTioN
HITLER
GOERING
HTTLLHHH

9J

54

SUBSTITUTE THE NUMERICAL EQUIVALENTS INTO THE

C

3) DivisioN
HTL
I LI PHIL
1L
T1
LS
HTL
_HIL
6) AbpiTion
AHAHA
_TEHE

TEHAW
g




7) AppiTion
TEN

CTEN
FORTY
~ SIXTY

10) Division
ABJ

EcAalFDBH
66

——————

AGAH

AAEA

KDDJ
KDBH

AJ

1D UsPp
RAP
OHEP
SSTS
OUNR

OEEOQAP

8) AppITION
ALGE
BRA

IS

GREAT

Y) SUBTRACT)ON'

SEVEN

NINE

EIGHT'

(Two POSSIBLE
SOLUTIONS)

PuzzLes numBerep 11 -- 18 can BE
DECIPHERED WITH NO FURTHER CLUES,
HOWEVER, WHEN THE LETTERS ARE ARRANGED

IN THE QRDER OF THE NUMBERS THEY
REPRESENT, THEY SPELL QUT A PHRASE,

12)

ESP
NRA
TALP
NPYI
ESP

PYILP

e
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SUPPRESSED DIGITS

CAN YOU RESTORE THE UNKNOWN DIGITS REPRESENTED BY STARS?

1) IN A CERTAIN PROBLEM IN LONG DIVISION, EVERY DIGIT EXCEPT 7

WAS SUPPRESSED.

* 7

RESTORE THE MISSING DIGITS, START BY THINKING OF

*

* % * * £ % *

#*

*

A g

77

7
7*

*

*

7T

*

*

"= HAVE BEEN SUPPRESSED.

6 * *
- *5*5
%GRy
3 *7*
. * 6
: * % 7 8
' {"" *xpgow
" 3k
# ] %% ] w

ALL THE MULTIPLICATION FACTS WHEN
PRODUCTS END IN /. THEY AR 1 x 7
AND 3 x 9, SINCE ALL 7'S ARE KNOWN.
USE 3 x 9, HENCE THE FIRST DIGIT

IN THE QUOTIENT MUST BE 3 OR 9 AND
THE LAST DiGiT IN THE D:VISOR MUST
BE THE OTHER.

2) IN THE FOLLOWING EXAMPLE OF MULTIPLICATION, MOST OF THE DIGITS
| THOSE THAT REMAIN ARE NOT NECESSARILY ALL OF

THE 4's, 5%, aND 6°S IN THE EXAMPLE,
NOTICE THAT THE LAST DIGIT IN THE
MULTIPLIER HAS TO BE 0 or 1 BECAusSE
THE PRODUCT IS A THREE DIGIT NUMBER,

LI) *q*i*ggi‘ﬁ*

%*

*7*

#*

et
*
*

&
N
*
*
*

*
*
*
*

62
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5) g * 6) g«
,3*|.q*9«. 3 *
*1 ” 364"
% % £ **7*
» 1w TEEE
' 2*5
2*5
7) $r g 8) ADpDITION
.*I***.**. . *9 9
% # & l-ﬂ-*l
‘s * 3489
Pl
4 * * /
9) AopiTion 10)  MuLTIPLICATION 11) SuBTRACTION
1153 *7 6*35
6 * Y4 - g9
Ty £ ‘ I+ 7
* 26 * %G
*410 *%qg]
12) SuBTRACTION 13) MuLTIPLICATION 14) o wew
yd v 9 - v Jgwee
x 35 .‘ PR * 6
121 N *g
. ) **203 * % »
*37** 3&
* # F RN BE *6
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MAGIC SQUARES: SHEET 1 -

THIS ARRAY OF NUMBRERS IS A 3 X 3 Macic SQUARE,

','wt
SHOW THAT THE SUM

OF THE NUMBERS IN EACH ROW, COLUMN,. AND DIAGONAL IS 15,

8 1 6
3 5 7
o 4 9 | 2
8 1 6 8 3 4
3 5 7 1 5 9
4 9 2 b 7 2
4

COMPLETE THESE MAGIC SQUARES USING THE SAME NUMBERS 1 THROUGH 9,

SURE EACH ROW, COLUMN, AND DIAGONAL ADDS TO 15,

\

Mo U OO

TN 5 W

BE

6 : 4 2 | 9
9 7
4 1 7
: RE y
5
7 s | w0 1

CAN YOU FIND ANOTHER MAGIC SQUARE USING THE

“AME NUMBERS 1 THRousH 97

59 64
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§
MAGIC SQUARES: SHEET 2

THis ARRAY OF NUMBERS IS A 3 X 3 MagiCc SQUARE. «SHOW THAT THE SUM
OF THE NUMBERS IN EACH ROW, COLUMN, AND DIAGONAL IS 12,

7 0 5 7 2 3 7 5
2 y 1 o6 0 Y 8 Y Y
3 8 1 5 6 1 1 3

. k)
PERFORM THE INDICATED OPERATIONS ON EACH NUMBER IN THE MAGIC SQUARE
ABOVE., [ENTER THE RESULTS BELOW. THEN SEE IF EACH NEW ARRAY 1S ALSO
A MAGIC SQUARE.

App 9 MuLTipPLY BY 12 ADD -%"

MuLripLy BY 10 App w%— ¢ MuLTIPLY BY 7

IF THE SAME NUMBER I- ADDED TO EACH ENTRY IN A P)AG’IC SQUARE, 13 THE
RESULT ANOTHER MAGIC SQUARE? '

[F EACH ENTRY IN & magiC SJUARE IS MULTIPLIED BY THE SAME NUMBER, IS
THE RESULT AMOTHER MAGIC SQUARE? _
( 60 65
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o) MAGIC SQUARES: SHEET 3

THI'S ARRAY OF NUMBERS IS & 3 x 3 H&.Glé SOUARE, SHOW THAT THE SUM
OF NUMBERS IN EACH ROW, COLUMN, AND DIAGONAL IS 21.

]
:

> 10

3
7
11

-

10
3
8

10
5

g
9
4
3
7
b _1

=

*

PEREORM THEN INDICATED OPERATIONS ON EACH NUMBER IN THE MAGIC SQUARE
ABOVE, - ENTER THE RESULTS BELOW. EN SEENIF EACH NEW ARRAY I3 ALSO

A MAGIC SQUARE,

7

LS

Aop 3 SUBTRACT 3 ApD -%—
“ 9
— —
Divioe By 2 SUBTRACT “.,2:_ SuBTRACT «E-
o
6%
6o

. \
Bret it
3 ‘5;3‘-',:9‘

m
¥

QAT\:‘Q@%%;&?{?&‘@J

d

7}
T
v

T
B
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. MAGIC SQUARES:

SHEET 4

TH1S ARRAY OF NUMBERS 1S A 2 X 3 Macic SQUARE.

-

"

SHOW THAT THE SUM
' QF NUMBERS IN EACH ROW, COLUMN, AND DIAGONAL IS 45,

) 26 1 18
A 71 15 23
12 | 29 I
26 1 18 26 7 12 26
7 15 23 1 15 29 15
_12 29 ° 4 18 23 I 4
, —

18
15
12

PERFORM THE INDICATED OPERATIONS ON EACH NUMBER IN THE MAGIC SQUARE
ABOVE, ENTER THE RESULTS BELOW. THEN SEE IF EACH NEW ARRAY IS ALSO

A MAGIC SQUARE.

e,

~ L
App 9 Divibe BY 2 ADD-:%“
L : j
Bivipe By 3 SUBTRACT -ﬁ* ; SUBTRACT
6(‘

f2




MAGIC SQUARES: SHEET 5
FILL IN THE BLANK SPACES IN THE MAGIC SQUARE USING _ACH OF THE
FOLLOWING NuMBERS: 4, 6, 7, 8, 10, 11, 12, 13, 14, 15, s0 THAT
THE SUM OF THE INTEGERS IN EACH COLUMN, ROW, AND DIAGONAL IS 34,
1
\ 5 L
Y
2 16 9
3 |
/‘.'
FILL IN THE B’LANK'SPACES IN THE MAGTC SQUARES SO THAT THE SUM OF
THE INTEGERS IN EACH COLUMN, ROW. AND DIAGONAL 1S 34,

b e g mc mmian = e

2 15 14

-
.
=
}
!LD

A e == R L AN R T ML- - = -




MAGIC SQUARES: SHEET 6

i
FILL IN THE BLANK SPACES IN THE MAGIC SQUARES SO TgaT TTHE SUM OF \{:)

THE INTEGERS IN EACH COLUMN, ROW, AND DIAGONAL IS

Y.,
= ]
2 - 1
] n | 0N s 8 ‘
7 2l /

-

FILL IN THE BLANK SPACES IN THE MAGIC SQUARES SO Tgef THE SUM OF
THE INTEGER\S IN EACH COLUMN, ROW, AND DIAGONAL IS 0D,

-
L

L)

25
5 | 13 21 9

6y
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GRAPHING
>~ORDERED NUMBER PAIRS ARE USED TO DESCRIBE POINTS IN A PLANE.

START U1TH TWG SIGNED {+.,-) NUMBER LINES, CALLED COORDINATE AXES,
DRAWN AT RIGHT ANGLES TO EACH OTHER. THE HORIZONTAL (EAST-WEST)
LINE ©S CALLED THE X-AXIS. THE VERTICAL {NORTH-SOUTH) LINE IS
CALLED THE Y-AXIS. IN A COORDINATE PLANE, THE POINT 0 AT WHICH
THE TWO AXES INTERSECT (CROSS) IS CALLED THE ORIGIN,

THE X-AX1S AND THE Y=AXIS DIVIDE THE PLANE (NTO FOUR REGIONS
CALLED QUADRANTS. THESE QUADRANTS ARE NumBERED !, II, III, anD
IV IN A COUNTERGLOCKWISE ORDER.

‘ [T IS UNDERSTOOD IN ALL NUMBERS PAIRS THAT THE FIRST NUMBER
AL 'AYS REPRESENTS A DISTANCE ALONG THE X~AXIS; THE SECOND NUMBER

CALWAYS REPRESENTS A DISTANCE ALONG THE Y-AXIS. FOR THIS REASON,

IT §S NECESSARY HQT TO INTERCHANGE THE NUMBERS IN AN ORDERED
PAIR.

DISTANCES MEASURED TO THE RIGHT OF Y~AXIS, ALONG THE X-AXIS
OR ALONG A°LINE PARALLEL TO THE X-AXIS, ARE CONSIDERED TO BE PO-
SITIVE (+)3 DISTANCES MEASURED TO' THE LEFT OF THE Y~AXIS ARE
CONSIDERED TG hi. NEGATIVE (-), DISTANCES MEASURED UPWARD FROM
THE X~AXiS, ALONG THE Y-AXIS OR ALONG A LINE PARALLEL TO THE Y-
AXIS, ARE CONSIDERED TO BE POSITIVE (+); DISTANCES MEASURED
DO, MWARD FROM THE X-AXIS ARE CONSIDERED ¥6 BE NEGATIVE (=), AL.
NUMBERS ARE SIGNED NUMBERS. IF THERE IS NO SIGN IN FRONT OF THE
NUMBER, THEN [T IS UNDERSTOOD TO BE POSITIVE.

THE DISTANCE OF A POINT FROM THE Y-AXIS, MEASURED EITHER
ALONG THE X=-AXIS OR ALONG A LINE PARALLEL TO IT, IS CALLED THE X~
COORDINATE OR ABSCISSA. THE DISTANCE OF A POINT FROM THE

65
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X-AXIS, MEASURED EITHER ALONG THE Y-AXIS OR ALONG A LINE PARALLEL _
TO IT, IS CALLED THE Y-COORDINATE OR ORDINATE, THE TWO NUMBERS
WHICH ARE ASSOCIATED WITH ANY PARTICULAR POINT, THE ABSCISSA AND
ORDINATE OF THE POINT, ARE CALLED THE COORDINATES OF THE POINT.
To GRAPH THE POINT P, REPRESENTED BY THE ORDERED PAIR
(2,3), START AT THE ORIGIN AND MOVE 2 UNITS (SQUARES) TO THE
RIGHT ALONG THE X-AXIS, THEN MOVE 3 UNITS (SQUARES) UPWARD IN A
DIRECTION PARALLEL TO THE Y~AXIS,

+Y
(-,+) QuAprRaNT [I A Quabprant 1 (+,+)

<%
M
"
ot
™
1
N

("f) Quabrant 111 -y QUADRANT IV (+,-)

To 6RAPH R, REPRESENTED BY THE ORDERED PAIR (-5,3), START AT
THE ORIGIN ANL MOVE 5 UNITS TO THE LEFT ALONG THE X-AXISs THEN
MOVE 3 UNITS UPWARD IN A DIRECTION PARALLEL TO THE Y~-AXIS.
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To GRAPH POINT S, REPRESENTED BY THE ORDERED PAIR (-8, -5),
START AT THE ORIGIN AND MOVE 8 UNITS TO THE LEFT ALONG THE X-
AX1S, THEN MOVE 5 UNITS DOWNWARD IN A DIRECTION PARALLEL TO THE
Y~AXIS. _

To GRAPH POINT T, REPRESENTED BY THE ORDERED PAIR (6,-5),
START AT THE ORIGIN AND MOVE 6 UNITS TO THE RIGHT ALONG THE X~
AXIS, THEN MOVE 5 UNITS DOWNWARD IN A DIRECTION PARALLEL TO THE
Y-AXIS.,

To GRAPH THE EXERCISES, PLOT THE FIRST POINT, PLOT THE
SECOND POINT, AND THEN CONNECT THE TWO AS YOU WOULD IN A DOT TO
DOT DRAWING., IN THE EXERCISE START AT THE TOP OF THE FIRST
COLUMN OF THE FIRST PROBLEM AND READ DOWN. THEN 6O TO THE SECOND
COLUMN OF THE FIRST PROBLEM AND READ DO N  CONTINUE IN THE SAME
MANNER FOR ALL PROBLEMS, CONTINUE PLOTING THE POINTS BUT BE
CAREFUL TO CONNECT THE POINTS AS YOU 60. IF YOU WAIT TO CONNECT
THEM UNTL YOU FINISH GRAPHING ALL OF THE POINTS, YOU MAY CONNECT
THE WRONG POINTS. IF YOU PLOT THE POINTS AND CONNECT THEM COR-
RECTLY, EACH GRAPH WILL FORM A PICTURE. ,

7
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O TERIRTTRTN LR AR PR IR fra® o e e THRTAST A LS e T ST Thasrem R TR Y

GRAPHING

D 3,2
(G, )

(0,

(0, 5)
(-2, 5)
(-2, 9)

2 3,9
(5, 9)
(5, 1)
(3, 11)
(3, 14)
(0, 16)
(%, 1)
(33 14)
(3, 11)
(-3, 11)
(-3, 1)

3) (0, -9
2, -9
© (2, -13)
(3, -13)
(-2, -13)
(-1, -13)

(-1, 8)
(-2, 7)
(-2, 2)
(7, 2)
9, O
(13, 0

(-3, 1D
(-5, 11)
(-5, 9)
(3, 9
(7, -1
(-2, -11)
(-2, -6)
(2, -6)
(2, -11)
(-7, -11)
(-3, 9

(-1, -9)
0, -9)
(0, 10)
(-1, 10)
(-2, 13)
(3, 13)

68

(10, -3)
(-9, -3)
(<12, ,0)
(-8, 0)
(-4, 2)
(3, 2)

START NEW LINE
(1, D

(-1, D

(-1, -2)

(1, -2)

(1, D

START NEW LINE
(1, 5)

(1, 8 o
("lJ 8)
('l; 5)

(1, 5)

('2; 13)




ERIC

Full Tt Provided by ERIC.

)

2, -1
(2, 12)
(0, 15
(-2, 12)
(-2, -1)
(-1 -1)
(-1, -2)
(1, -2)
(1, -1
(3, -1
(3, -2)

'(5) -2)

(5, -1

(7, -1)

(7, 3) (
3)

7 (8,

8, 2)
(9,, 2)

(9, 10)
(10, 9)
9, 8)

(9, 3)
(10, 3)
(10, 2)
(11, )
(11, 3
(12, 3)
(12, -11)
(7, -11)

GRAPHING

(7, -1
(7, -11)
(3, -11)
(3, -6) -
(-3, -6)
(-3, -11)
(3, -11)
(-12, -11)
(-12, 3)
(-11, 3)
(-11, 2)
(-10, 2)
(-10, 3)
(-9, 3

' 10)
9)
Q)
2)
2)
3)
3)
-11)
_'{)
-1)
-2)
-2)
-1)
(-2, -1)
START NEW LINE
(ie, -9)
(10, -7}
9, -7)

—
]
Lo

-

L

LY

LY

e T i T e T e T e T e T e Tl B e T e T e T
i
LT RN R BV B | :ﬂ ) OO OO LD, (D OO

LY

LY

LY

LY

H

LY

L

LY

LY
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(9, -9
(10, -9)
START NEW
(10, -3
(10, -1
9, -1)
(9, -3
(10, -3)
START NEW
(1,
(1, 6)
(-1, 6)
(-1, 4
(1, 4)
START NEW
(1, 9
(1, 11)
(-1, 11

. ('l) 9).

(1, 9
START NEW
(-9, -1)
(-10, -1)
(-10, -3
(-9, ~3)
(-9, -1
“YART NEW
-9, -7)
¢-10, -7)
(-10, -9
(-9, -9)
(-9, -7)

LINE

LINE

LINE

LINE

LINE

r
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5)
j 6)
7)

GRAPHING
#

(-2, 15 (-8, -12)
(-4, 1) (12, -12)
(-6, 12) (12, B
(-7, 10) (7, -2
(-8, 10) 7, 0
(-8, -2) (2, -2)
(-11, -2) 2, D
(-11, -12) (-3, -2)
('8; '12) ('3; “12)
(-8, -8) -3, -9
(<6, -8) - (12, -9
(-6, -12) (12, -2)
(6, 2) (-3, -2)
7, 1 (-6, ~5)
(2, 6 (-7, -4
(6, 2). (-3, 0)
(-5, -5) (0, -3)
(6, 1) 2, &
(4, 13) 2, )
2, 9 8, 1
(1%, 10) (9, -5
(1, 9 €2, 2)
(2, 9 (2, ©
(2, 8) (2, -I)
(10, 1) (1, -1)
8, 2) (1, 2
2, 5 (-6, -5)

(‘5; l)

6
70

(7, -2)
(7, -12)
(7, -2)
(2, -2)
(2, -12)
(2, -2)
(-3, -2)
(-8, -2

(“6; —2).

(‘5; 10)
(-7,.10)

(fuJ -7}
('5;_’6). ’

("'2; "3)
('3) "2)
(2, &

(1, &
(1, 2
1, 5)
(-5, 2)
{-7, 1)
(1, 8
(1, 5
1, 9
(-1, 13)
(-3, 1)

i
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GEOMETRIC SHAPES
DEFINITIONS

CURE IS A SOLID BOUNDED BY SIX PLANES, WIVH ITS TWELVE EDGES
ALL EQUAL AND ITS FACE ANGLES ALL RIGHT ANGLES (DICE),

PARALLELOGRAM 1S A QUADRILATERAL WITH ITS OPPOSITE SIDES
PARALLEL. . ‘ \

L4 “y
IS_A SIMPLE CLOSED CURVE CONSISTING OF THREE OR MORE {

SEGMENTS, EACH PAIR OF ADJACENT SEGENTS HAVING A
COMMON END POINT.

-

PRISM IS A SOLID WITH TWO CONGRUENT PARALLEL FACES WHICH
ARE POLYGONS AND WITH THE REMAINING FACES PARALLELOGRAMS.

-~

PRISM WITH IB&EEZLQLDAL BASES IS A PRISM WHOSE TWO CONGRUENT,
PARALLEL FACES ARE TRAPEZOIDS,

PRISM WITH TRIANGULAR EASES IS A PRISM WHOSE TWO CONGRUENT,
,PARALLEL FACES ARE TRIANGLES. -

QUADRILATERAL IS A POLYGON WITH FOUR SIDES.

BEQIARQLE IS A QUADRILATERAL WHOSE ANGLES ARE ALL RIGHT ANGLES,
LL SQUARES ARE RECTANGLES, iALL RECTANGLES ARE NOT SQUARES.

X
\
RHOMBUS 1S A QUADRILATERAL WITH FOUR EQUAL SIDES,

OQUARE IS A QUADRILATERAL WITH EQUAL SIDES AND EQUAL ANGLES.
TRAPEZOID IS A QUADRILATERAL WITH EXACTLY TWO PARALLE. ~.IDES,

§ TRIANGLE 1S A POLYGON WITH THREE SIDES.

42




GEOMETRIC SHAPES

LTR=NF TN 06T

How MANY SQUARES?

How MANY RECTANGLES?

How MANY PARALLELOGRAMS?
How MANY QUADRILATERALS?
How MANY RHOMBUSES?

How MAMY TRIANGLES?

How MANY TRAPEZOIDS?

77
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GEOMETRIC SHAPES

How MANY PARALLELOGRAMS?

How MANY RECTANGLES?

How MANY TRIANGLES? .

How MANY TRAPEZO1DS?

How MANY QUADRILATERALS?

PR Pt o o vty

R e ey —

73
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How™

How MANY

How
How
How
How
How
How

How

L}

GEOMETRIC SHAPES

MANY

MANY

MANY

MANY

MANY

MANY

MANY

MANY

sounnsg?

REC}ANGLES?

PARALLELOGRAMS?

TRIANGLES?

CUBES?

PRISMS WITH TRAPEZOIDAL BASES?
PRISMS?

TRAPEZOI1DS?

TRIANGULAR PRISMS?

7J




The WS
5, 2

B
¥

e |
e

-~

SPATIAL PERCEPTION

YHESE ARE SQUARE SHEETS OF PAPER, THEY ARE TO BE FOLDED FLAT ALONG
THE DOTTED LINES, HowiwlLL EACH SHEET LOOK AFTER IT 1S FOLDED?

75
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SPATIAL PERCEPTION

I

HERE IS A BLOCK ON WHICH SOMEONE HAS PAINTED NUMBERS. 1 1S ON THE
BAGK FACE, 2 1S ON THE LEFT FACE., 3 1S ON THE FRONT FACE., 4 1s
ON THE RIGHT FACE. 5 IS ON THE TOP FACE. 6 1S ON THE BOTTOM FACE,

) ]
, 1
(LEFT) o ..//
" 3 | 4 N
\u )""---;..
s

" ———

/ - \
/ .
74
'7 »
\“’ 6 e
(BOTTOM) _

SOMEONE HAS MOVED THE BLOCK, 2 1S ON THE BOTTOM FACE, 3 1S ON THE
LEFT FACE, THE FRONT FACE 1S COVERED. WHAT NUMBER IS ON

A A
\‘f\'
//
e -
AN . {/
3 |
| .
|- .
L7 .
'/@ -
; j ,
? .
A. THE TOP FACE? o
B, THE RIGHT FACE? N L
e, - - . *
? A
C. THE FRONT FACE 8, _
D. THE BACK FACE?
' 76 ‘ .

g
i
5




" AND ALL OF THE SIDES OF THE

SOMEONE STACKED SUGAR CUBES TO
MAKE THIS LARGE.CUBE., THEN
THIS PERSON PAINTED FOP AND

aa
/

[ [/

BOTTOM OF THE LARGE CUBE R%p

LARGE CUBE BLUE,

. How MANY SUGAR CUBES ARE THERE?

. How MANY HAVE A RED SIDE?
. How MAMY HAVE OMNE BLUE SIDE?

. How MANY ARE ALL WHITE?

1

2

3

4. How MANY HAVE TWO BLUE SIDES?
: _
6

. HOW MANY ARE RED, WHITE, AND BLUE? .

182
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A4

Pk Rt

How MANY TRIANGLES

CAN YOU FIND IN THE

DIAGRAM?

SPATIAL PERCEPTION

/\ ‘\

s

.!.

F

L

PRaW THIS FIGURE wiTu
ONE SINGLE STROKE OF
THE PENCIL., YOU MAY
NOT. RETRACE LINES
PREVIOUSLY DRAWN,
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WORD PROBLEMS
. - PROBLEM SOLVING

KerEMBER!  TAKE TIME TO READ THE PROBLEM WITH CARE 7O DECIDE:
1. WHAT 1S civew.
WHAT I3 TO BE FOUND.,
WHAT 1S NEEDED TG SOLYE THE PROBLEM.
hea (OU PLAH TO SOLYE THE FPOBLEM,

£y AMrLES: -
1. ExacT InFoRMATION (JUST RIGHT AMOUNT)
Ir DAVID NEEDS OneE 12 EXPOSURE

¥ .
OLOR PRINT & DEVEL _
12 Exposure wugﬁ 79;R0LL, THWO 24 EXPOSURE ROLLS, AWD

JConoRr PRINT & DEVEL $2 7@!
- b~

THREE 20 EXFOSURE ROLLS, HOW MUCH
ViLL IT COST HIM?  How MANY Pic-

20 Exposure wou

. COLOR PRINT & DEVEL. $§2?«TURES CAN HE TAKE FROM THLC ROLLS

THAT HE BUYS? s

24 EXPOSUT& RO

gue Roli OF 12 €xPosurRe - $ 1.79
TWO ROLLS OF 24 EXPOSURES
2« 43,29 - =6,58 1T wiiL cosT Davip $16.74.
TeREY <0bls OF 20 EXPOSURES HE wiLL BE ABLE TO TAKE
343279 =8,3/ 120 PICTURES FROM THE SIX
$16.74  ROLLS OF FILM,
L EXPUSURE 12
24 exPoSURE 2 x 24 43
s ok 20 £xpOSURE 3 x 20 60
120




2. ExTRaneous INFORMATION (T0O MUCH)
SUE HAS $2.25. SHE FounD $5.00 OM THE WAY TO THE
STORE, SHE SPENT $1.50 FOR A NOTEBOOK, 25¢ FOR AN
ERASER, 50¢ FOR A PEN, HOW MUCH MONEY DID SHE SPEND?
SHE SPEN™:

noTEBoook  $ 1,50

ERASER 25

PEN .50
$ 2,25

KNowinNg THAT SUE HaD $2.25 AND THAT SHE FounD $5.00.1s
UNNEEDED INFORMATION FOR SOLVING THE PROBLEM., BE SURE
. TO SHIFT ALL THE KNOWN FACTS TO FIND ONLY WHAT IS

NEEDED,

3. INSUFFICIENT INFORMATION (NOT ENOUGH)
A, BiLL #HAs 17 MARBLES IN 3 BAGS. HE FOUND 2 MORE
BAGS OF MARBLES. HOw MANY MARBLES DOES HE HAVE

/ NOW?
' .
THIS PROBLEM CANNOT BE SOLVED UNTIL IT IS DETER-

MINED HOW MANY MARBLES ARE IN EACH OF THE 2 BAGS
THAT BILL FOUND. IF YOU FIND A PROBLEM WITH
INSUFFICIENT INFORMATIQN, STATE WHAT PIECE OF

INFORMATION IS NEEDED TC SOLVE THE PROBLEM,

N T P T A Wl T W L L 4

B. MARY 1S 5 YEARS GLDER THAN HER BROTHER. How oLD
1s Mary? )

3 [T IS NECESSARY TO KNGW HOW OLD Maky’'s BROTHER IS
BEFORE YOU CAN DETERMINE MARY'S AGE. =~

80 o




No NUMERICAL Sotution

WILLIAM 1S GOING TO BUY A NEW CAR. WILLIAM'S
FATHER SAID THAT HE #uUST KNOW ALL THE EXPENSES

CONNECTED WITH OWNING A CAR BEFORE WILLIAM HAS

PERMISSION TO BUY THE CAR. DESIDES THE CAR PAY-
MENT, LIST SOME ADDITTONAL EXPENSES FOR OWNING A
CAR.

THIS TYPE OF PROBLEM DOES NOT HAVE A NUMERICAL
SOLUTION, HOWEVER, IT IS A PRACTICAL PROBLEM
WHICH NEEDS SOLVING.,

~ 8¢
41
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(D1SREGARD SALES TAX)

ADVERTISING PUZZLES

" AKHAD STEEL
Fug, sars wal mpess oh
Puabte mpwhit Ra-frmy Tians

.M

e r
5 —

_n. g

i, GLUCMATES PIN

Pt B g of Wt Yot frecriay wclaiy rear wont W Guss i, v,
e, e el Wl Sub-garmn el Tt e, WG

1

iF Mrs. MAYS BOUGHT A POWERLOCK
RULE AND A VISE-GRIP WRENCH FOR
HER HUSBAND AND PAID THE CLERK
WITH A TWEMTY DOLLAR BILL, HOW
MUCH CHAMG. SHOULD SHE RECEIVE?

SenAH WsdTS 7O BUY ~OME | LE BREAKERS.

L,

"DAVID WENT TO THE STORE

FOR HIS DAD. HE BOUGHT

A SINK FAUCET, 3 ICE
BREAKERS, AND A HAMMER,
How mucH pip Davip SPEND?Y

2,

Mr. WooDs HAD PURCHASED
2 VISE-GRIPS, U GLUEMA-
TIC PENS, AND A PROPANE
BLOW TORCH. How MucH
MORE THAN $10.00 poes
HE NEED?

3,

ANN BoUGHT U TUBES OF
LIQUID STEEL, A VINYL
CARPET RUNNER, AND A
FLORESENT LIGHT FIXTURE,
SHE RETURM™D 2 TUBES OF
LIQUID STEEL. BECAUSE

THEY HAD HOLES IN THEM,

IF THE STORE REFUNDED

THE FULL COST, HOW

MUCH MONEY DID SHE RECEIVE?

How MUCH WiLL THEY COST?
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FRESH GOLDEN

CARROTS

s Q)¢

fresh Green Onions

ADVERTISING PUZZLES

(DISREGARD SALES TAX)

. ———— BB ww -

ALLPURPOSE

Russet Poiai@es APPLES

& &

Y RED DELICIOUS } TEXAS SWEET wica

ORANGEﬁ

sne li9

BAG o &
LET?UCE

-y -

5
bundles $ ﬂ 00

o -

_'LBI' occolt EACH %@

FRESH TENDER

L P, e A A o

Sweet Potatoes |

E 39 ks, 49¢]

o ﬂ-.--h-.

1, MARY NEEDED FIVE POUNDS OF CARROTS, 12 POUNDS OF RUSSET rJTATOES,
AND 2 BUNDLES OF ONIONS TO MAKE POTATOE SALAD FOR THE SCHOOL

;4!

PICNIC, THE BAGS OF GROCERIES CANNOT BE SPLIT BUT THE BUNDLES
OF ONIONS ARE SEPARATE, WHAT WILL THE COST OF THESE ITEMS BE?

JANE AND JOE ARE PLANMING A HALLOWEEN PARTY, THEY WANT 7
POUNDS OF APPLES AND 7 POUNDS OF ORANGES, REMEMBER THAT BAGS
OF GROCERIES CANNOT BE SPLIT. WHAT WILL IT COST TO GET THE
FRUIT THAT THEY WANT? '

Mrs, WATSOM IS5 SERVING SNACKS FOR Héﬂ WEIGHT-WATCHERS CLUB
MEETTNG, SHE WANTS ONE POUND OF CARROTS, 2 BROCCOLI, 5 POUNDS
OF CRANGES, 2 POUNDS OF APPLES, AND 2 HEADS OF LETTUCE. How
fAUCH CHANGE WILL SHE GET FROM A TEN DOLLAR BiLL?

MRS, MARTIN HAS 25 CHILDREN IN HER KINDERGARTEM CLASS SHE 1s
eomc TC BUY ONE BAG OF RUSSET POTATOES FOR THEM TO GROW POTATO

PUANTS IN CLASS, How MAMY POUNDS ARE THERE IN A BAG OF POTATCES
AT THIS STORE?




2)

3)

4)

6)

ADVERTISING PUZZLES ~ WASHER AND DRYER R%EFRBGEWM’@R

(D1SREGARD SALES TAX)

WASHER DRYER. \
o NORMAL © PERMA PRESS © PERMA PRESS

O O Rt ' » CRISPERS — MEAT KEEPER
- 3 TEMPERATURES Y d
© S WATE LEVELS o LNT RLTER + OPTIONAL ICE MAKER

T AT

SALE PR ﬁE
$

SAVE 100 ¢

P b v

" LHAS300

ENTIZTISK
PORCELAIN LINER ;
SPLIT ADJUSTABLE HELVES §

BiLL AND SUE ARE PLANNING TO GET MA%B#EQ AND HAVE $500 T0 SPEND
ON A WASHER, DRYER, AND REFRIGERATOR, SINCE THEY DO NOT NEED
THEM NOW, WHICH SHOULD THEY BUY TO ,SAVE THE MOST MONEY?

SUE'S MOTHER DECIDES THAT SHE WILL GIVE SUE $275 TO SPEND NOW.
BILL'S FATHER SAYS THAT HE WILL GIVE THEM THE REST OF THE MONEY
THAT THEY NEED TO BUY ALL THREE NOW. HOW MUCH WILL HE GIVE THEM?

WHAT 1S THE TOTAL COST OF ALL THREE?

WHEN THEY GO TO BUY THEM, THE SALESMAN SAYS THAT THERE WILL BE A
$35 CHARGE FOR STORAGE UNTIL THEY ARE MARRIED AND NEED THE
APPLIANCES. SUE AMD BiLL DISCUSS WHETHER THEY SHOULD BUY THE
APPLIANCES NOW, OR WAIT, THE SALE WILL Bf OVER RY THE T;ME THAY
THEY ARE MARRIED. HOW MUCH WILL 1T CCST TO BUY HOY AND STOURE
UNTIL MEEDED? - )

WHAT WILL IT COST THEM TO WAIT AND BUY AFTER THE SALE 1¢ OFF7

WHAT SHOULD THEY DOV (:D




4 —— = M
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ADVERTISING PUZZLES N

] v

(DISREGARD SALES TAx) =

Y. Y

- j@@@m@ 5 wm ;

. }  STYLE 503 OR 103 ADULT .. 3
| A ASSORTED COLORS SIZEXSXL €2 ) _ -
"1 °{71100% POLYESTER OR 100% ACRYLICED) RAAH
=1 13 \’ REG. 49,95 SALE L L weosees]
' JOGGING SUIT STYLE 101 JOGGING SUIT STYLE 502 15
35 100% ACRYLIC, ADULY 100% POLYESTER, ASST. s
"] ASST. COLORS, X5-XL 5&12$26m§5 COLORS XS-XL ADULT SA15$2@2¢5»13 "}m
| men WOMEN | ] e
SKI GLOVES |  cocotes | swowsa |
1 REG. .f“’i
| Hooraes Bragges | clicioch, | JACKETS |
-4 REG. REG  res. - 4
| irs21es Dlrsaas |55, $2495 9] 995,59095)
F42 ,

1} Jack aMD JI'.L ARE ON THE TRACK TEAM IN HIGH SCHOOL. THE COACH

TELLS THEM THAT THEY SHOULD PRACTICE AS MUCH AS POSSIBLE, THERE-
FORE, THEY DECIDE TO PURCHASE THEIR OWN JOGGING SUITS TO BE
USED ON WEEKENDS, JILL HAS $29 AND WANTS TO BUY THE MOST EXPEN-
SiYE SUIT FOR THE LEAST AMOUNT OF MONEY, HOW MUCH WILL HER
ST LOT,

- REAT R

Wi T AN ALRYLIC

HEACELT PRICE.

SIHT AHD A PAIR OrF

SKI GLOVES FOR THE
WHAT Wiut (T COST HIN? !

£ Lot B3 L00, SKLUIS AND HEEDS GOGCLES, A JACKET, AND A PAIR | s
R ST LLOVES,  SHE WANTS 1HD BLST AFPARLL. SIHCE SHE DOES NOT KNOW . s
s AT OSKL U LOTHES, SHE TS GOINS T ALSUNME THAT THE ONES WHICH 5
e SO8T BL MOST ARE ind bioY HOw MUCH WILL THEY €COST? 3
o

:‘-ﬁ"'. BOnL e To 00 WYy Lot SE ARG ALSO HEEDS GOGGLES, A JACKET, ﬁ
.'_.‘“'j | ASEY A 4t F o ovVES . HE WANTS THE CHEAPEST APPAREL THAT HE S
%f vatp . B SacH ong ¢ REen? :

WL st




FINDING A SQUARE RCOT- OF A NUMBER

To SQUARE.A NUMBER IS TO USE IT AS A FACTOR TWICE. FOR EXAMPLE,
THE SQUARE OF 3 x 3 =9, R

FINDING A SQUARE ROOT OF A NUMBER IS TO FIND ONE OF ITS TWO EQUAL
FACTORS, FOR EXAMPLE, A SQUARE ROOT OF 9, WRITTEN Y9 , (S 3
BECAUSE 3 x 3= G, FINDING A SQUARE ROOT OF A NUMBER IS THE
INVERSE (OPPOSITE) OPERATION OF SQUARING,

To INDICATE A SQUARE ROOT OF A NUMBER, A RADICAL SIGN, Y s IS
USED. THE SYMBoL Y 9 IS CALLED A RADICAL; 3, THE NUMBER UNDER
THE RADICAL SIGN, IS CALLED THE RADICAND.,

LY

NumBERS PERFECT SQUARES SauaRe RooTs
1 , 1 1
2 2
3 3
4 16 4
5 25 5
6 36 6
7 49 7
§ 64 8
9 81 9

9

et

Sl

g

2

T

i
N

R N
Sl




EOMP?]
o MoDEL PROBLEMS
A, COMPUTE THE POS1T'VE SQUARE ROOT OF 3136,
o
How To ProceEeD '
1. STARTING AT THE DECIMAL POINT AND MOVING
TO THE LEFT, GROUP THE DIGITS OF THE NUMBER
IN PAIRS OF TWO DIG;TS5, PLACE A DECIMAL
POINT DIRECTLY ABOVE THE DECIMAL POINT IN
THE NUMBER.

2. BELOW THE FIRST GROUP AT THE LEFT, WRITE THE
LARGEST PERFECT SQUARE WHICH IS NOT MORE THAM
THAT GROUP, WRITE THE SQUARE ROOT OF THE
PERFECT SQUARE ABOVE THE FIRST GROUP,

3, SUBTRACT THE PERFECT SQUARE FROM THE FIRST
GRCUP AND BRING DOWN AND ANNEX THE NEXT
GROUP TO THE REMAINDER,

%, FORM A TRIAL DIVISOR BY DOUBLING
(MULTIPLYING BY 2) THE PART OF THE ROOT

ALREADY FOUND INM STEP 3 AND ANNEXING A O,

6 THE SQUARE ROOT OF A PERFECT SQUARE

SoLutioN

Y ae

5 .
R

[

2

v

}

5
515,
2

6 36

>x ? =10

Tr1aL DIVSOR 15 100
5.

23
100]6 36




5,

DIVIDE THE REMAINDER FOUND IN 636 — 100 =6 +
COMPLETE DIVISOR 1S

STEP 3 BY THE TRIAL DIVISOR FOUND
IN STEP 4, ANNEX THE QUOTIENT TO THE 100 + 6 = 106

PART OF THE ROOT ALREADY FOUND; ALSO, 5 6
ADD IT TO THE TRIAL DIVISOR TO FORM Y31 36,
THE COMPLETE DIVISOR, 2

106f 6 36

MULTIPLY THE COMPLETE DIViSO& BY
THE LAST DIGIT WHICH WAS PLACEL IN

5 b
THE ROOT, AND SUBTRACT THE PRODUCT Y’3f ’35‘, )
FROM THE REMAINDER FOUND IN STEP 3, 25
THE REMAINDER 1S 0. THE REQUIRED lgél ggg

ROOT 1S 56, -

NOTE: WHEN NECESSARY, THE PROCEDURE GIVEN IN STEPS 4, 5, 6 1S

REPEATED UNTIL THE REMAINDER IS ZERO.

B, Compute: Y 817.96

1.

STARTING AT THE DECIMAL POINT, MOVING

)

FIRST TO THE LEFT AND THEN TO THE RIGHT, \Lgxfi?,ﬁﬁ?
GROUP THE DIGITS IN PAIRS. THE FIRST

GROUP ON THE LEFT MAY HAVE ONE DIGIT,

IF THE LAST GROUP ON TH: RIGHT HAS ONE

DIGIT, ANNEX A 0 TO FORM A TWO-DIGIT

GROUP., PLACE A DECIMAL POINT DIRECTLY

ABOVE THE DECUMAL PQINT IN THE NUMBER

THE LARGEST PERFECT SQUAT. WOT MORE THAN 8 2
~ v/"‘\

1s 4, VWRite 4 Bewow &. MWRITE 2 AROve 8. 8 ’i? f§§
4

88 33




SuBTRACT 4 FrROM 8, OBTAINING 4, BRING
DOWN THE NEXT GROUP, 17, AND ANNEX IT TO
4, rorRMING 417,

FIND THE FIRST DIVISOR BY DOUBLING
2 AND ANNEXING A 0: 2 X 2 = Y4; THE
TRIAL DIVISOR is 40,

Divipe THE REMAINDER, 417, BY THE TRIAL
DIVISOR, 40, THE QUOTIENT Is 8, THEREFORE,
THE *COMPLETE FIRST DIVISOR is 40 + 8, or 48,

8 x 48 = 384, SusTrACT: U417 - 384 = 33,
BRING DOWN THE NEXT GROUP, 96, AND ANNEX
IT 70 33, FORMING 3396,

FIND THE SECOND TRIAL DIVISOR

BY DOUBLING 28 AND ANNEXING A 0
2 x 28 = 5b; THE TRIAL DIVISOR IS
560,

DIVIDE THE REMAINDER, 3396, BY THE TRIAL
DIVISOR, 560, THE QUOTIENT Is 6,
THEREFORE, THE COMPLETE DIVISO? IS

560 + 6 = 566,

6 x 566 = 3396, SUBTRACT:
%396 -~ 3396 =0, THE.REQUIRED
ROOT IS 28,6

}
|
i.
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COMPUTING THE APPROXIMATE SQUARE RGOT OF A NUMBER O

FiNnD V8 CORRECT TO THE NEAREST TENTH, 5

1. 1IN ORDER TO APPROXIMATE YU8 CORRECT TO THE NEAREST TENTH, 7

_ 3

CARRY THE WORK TO TWO DECIMAL PLACES AND THEN ROUND OFF THE I

RESULT TO THE NEAREST TENTH, ¥

2. IN "RDER TO CARRY THE RESULT TO TWO DECIMAL PLACES, ANNEX o
T0 48 (AT THE RIGHT OF THE DECIMAL FOINT) TWO GROUPS, EACH

CONTAINING TWO ZEROES.

3. PERFORM THE COMPUTATION AND ROUND OFF THE 5. 9
i o 4 '
ANSWER TO THE NEAREST TENTH., SINCE . Y43 5000
=< 6,92=26.9, THE REQUIRED ROOT I3 6.9, 36
& 129| 12 00
= FIND Y 62 TO THE NEAREST HUNDREDTH. 11 61
5 - 39 00
1. IN ORDER TO CARRY THE WORK IN THE 1382 27 64
RESULT TO THREE DECIMAL PLACES, 11 36 2
ANNEX THREE GRCUPS, EACH CONTAINING 7 8 7 4 E
TWO ZEROES, AT THE RIGHT OF 62, N % 9060 00 &
2. THE FIRST frIAL DIVISOR IS 140, 1L|3| 3 00 e
- ! 33
SINCE 1300 — 140 1s 8. THE COMPLETE A8 E:
1 1600 A
DIVISOR is 140 8, or 143, 1 09 69 5
S -
%, COMPLETE THE COMPUTATION AND, ROUND OFF - 6 31 90 ke
' 7 15744 6 29 76 b3
THE ANSWER TO THE NEAREST HUNDREDTH. 1 24
SiNcE 7.874%=7.,8/, THE REQUIRED ROOT
\;, IS 7| 87\ 'l O _;‘;;
- 9; |
' 20
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SQUARE ROOTS

PERFECT SQUARES:

1, Y289 2, Y324 3.

BB s e Rl N RN S A e

5, Y1,8496 6. Y11025 7. ¥

784
484
9. ¥56,25 10, ¥129.96 11, ¥90.25

13, Y190.44 14, Y,9409 15, Y46,24

To THE NEAResST TENTH:

21, Y147 22, V5.2634

23, Y1.07

To THE NEAREST HUNDRETH:

25, Y59 26, Y129 27, {13

20, Y23.16 30, Y131 51, V.83

a1

3%

Provided by ERIC .
i e TR "i ! " .- eV - Uy i R T T -~ oo

7. 29 18, .26 19, Y1.19 -

4, Y129

8, Y9.61
12, Y57.76

16, Y1.4884

20, Y138

24, ¥1,39

28, Y149

32, Y1.08
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PATTERNS R e

.

IN EACH CASE HOW ARE THE SUCCESSIVE NUMBERS BEING FORMED? WRITE ;-
THE NEXT 4 IN EACH SEQUENCE,

— . {

1) 2,4,6,8, 10, , , ; .

D 1,2,4816 __,__ ,_
H L4, 9, 15’1’25 A

4) . 1, 8, 27, 64, 125, ) y P . ' *

5) 2,581, W, ., -, __,_

6 2,35 7,11, 13, ., ", , .

7) 11, 121, 1331, 14641, . :

8) 1,3, 6,10, 15, , . , . '

9 1,1, 2,3 5,8, 13, 21,

0y 1, 3,5, 7, ) ) ) .

1) 1,3, 9, 27, v , , .

12) 1,4, 7, 10,

— —— ]

13) 9, 18, 36, 72, ) S .

) 3,9, 27, 81, ) , P .

15) 2, 6, 18, 54, . , ,




bt e et et

1)

2)

3)

)

5)
6)

8)
9)

) 10)

STUDY, THESE

} o , PATTERNS
.‘%&tz*“%. 7 . K
SUMs OF FONSECUTIVE ODD NUMBERS: »
1 = ]2 ,
3 = "’IJ= 22 i.. , T
3 + 5.=9 = 32 ]
3+ 65 4+ 7 =16 = 4
3+ + 7 .+ = 25 = §?
5 F\g 25 . =
3+ 5 4+ 7 + 9.+ 11 = 36 = B .

WHAT DID YOUu DlscquR?

LS

il

WHAT 1S THE SuM OF TRE FIRST 7 obpD NuMBERS? (You sHouLD BE
ABLE TO DO THIS IN YOUR HEAD IF YOU HAVE DISCOVERED THE
PATTERN,)

WHAT 1S THE SUM OF THE FIRST 12 OF" NUMBERS?

WHAT 1S THE SUM OF THE FIRST 20 oDD NUMBERS?

FIND SIX WwAYS TO NAME 100 usinG ALL THE DIGiTS 1 THROUGH 9
INCLUSIVE,

ExaMpLE: 123 - 45 - 67 + 89 = 100
(12 : 6) + 58 + 3+ (4 X~%{ +9 = 100

93 -~
95




PATTERNS

- ¥

STupY THESE SUMS OF CONSECUTIVE NATURAL NUMBERS. 1
) . S ) \ !

1=1 . - L ‘
1+2%3 . /ﬁx*"‘ R
S : |
1+2+3=6 " ‘
1+2+3+4=10
1+2+43+4+5=150 | .

1+2+3+4+5+6=21

N

COMPLETE THE FOLLOWING:

1) 1+2+3+4+5+6+7-=

D) 1+2+F+4+5+6+7+8=

3) 1+2+3+4+5+6+7+8+9= ,

4y 1+2+3+4+5+6+7+8+9+10-= L @)
5) 1+2+3+4+5+6+7+8+9+10+11=

6) CAN YOU DISCOVER A PATTERN? !

7)  CAN YOU WRITE A RULE FOR THE SUM OF THE FIRST N CONSECUTIVE
NATURAL NUMBERS? ;

FIND THREE wAYs To MAME 100 usine ALL THE DIGITS 1 THROUGH 9
INCLUSIVE ., ,
ExampLes: 1+2+3+4+5+6+7+(8 X9 =100
(12 : 6 +58+3+ (4 X7)+9=100
3)

10)

34

94
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AL fdin s

BASE TEN-

THE BASE TEN (DECIMAL) SYSTEM OF NUMERATION IS BASED UPON GROUPING

BY TENS. , IF MAN HAD ONLY FOUR FI.iGERS ON. EACH HAND INSTEAD OF FIVE,

PEOPLE MIGHT HAVE LEARNED TO GROUP BY EIGHTS INSTEAD OF TENS.

’

[T 1S INTERESTING AND FUN TO REPRESENT NUMBERS USING BASES OTHER
THAN TEN; BUT REMEMBER THAT REGARDLESS OF THE SYMBOLS USED OR THE
WAY OBJECTS ARE GROUPED, THE NUMBERS ARE THE SAME. ONLY THE RE-
PRESENTATIONS OF THE NUMBERS ARE DIFFERENT.

) »
STUDYING OTHER BASES (NUMERATION SYSTEMS) WILL HELP ONE BECOME
MORE FAMILIAR WITH EXPONENTS AND WILL GIVE A BETTER UNDERSTANDING
OF PLACE VALUE IN BASE TEN, '

A«REVIEW OF BASE TEN WILL BE HELPFUL IN WORKING WITH OTHER BASES.
.

Base Ten Has TEN symBoLs: (0 1, 2, 3, 4, 9. 6,7, 8, 9,

THE PLACE YALUE IN BASE TEN IS BASED ON TENS AND POWERS OF TEN,

ONES PLACE 10° or 1

TENS PLACE 10! or 10

HUNDREDS PLACE 10° or 100 (10 x 10)
THOUSANDS PLACE 10° or 1000 (10 x 10 .x 1)

TEN-THOUSANDS PLACE 10* ox 10,000 (10 x 10 x 10 x 1Y
HuNDRED-THOU SANDS

PLACE ~10° or 100,000 (10 x 10 x 10 x 10 x 10)
MILLIONS PLACE 10% or 1,000,000 (10 x 10 x 10 x 10 x 10
x 10)
95 jUU

— e manaram arp ra 1A b VY mea oy e Lmskl ah L T T,




ReMeMBER: IN THE power oF 10, 10
IS THE EXPONENT.

IS THE

"~ _EXPONENT

A e
X ase — 10%

IN THE NUMERAL 2,563,407 THE Z 1S

/ THE Q 1S

- THE 4 1s

THE 3 1s

THE § 1S

THE 3 IS

THE 2 1S

—

JwEPRacd VALUE OF EACH DIGIT IN

THE CHART BELOW:

- ‘E ’//

IN THE
IN TEE
IN THE
IN THE
IN THE
IN THE

IN THE

%HE'NUMERAL 2,563,407 15 SHOWN BY

L4

“

BASE AND THE RAISED NUMERAL

- P

"ONES OR 10° pLace,

TENS OR 10" eLacE,

HUNDREDS OR 10° PLACE, :
THOUSANDS OR 10° pLacE,
TEN-THOUSANDS OR 10* prace,
HUNDRED-THOUSANDS OR 10° pLACE,
MiLLIoNs or 10%pLACE,

Vs

©

L)) [F)] L))

Wi 1 D =] = [n)

[ vy = B = = e

5 35 5 -5 o
— = e § 19 b | i wi v
- co coQ ] = = 17]
z 52 - 5 o 5
10° 10% 10 10° 10° 10! 10°
2) 5 6 ‘3) Ll --'-0 7

g

THE PLACE VALUE OF EACH DIGIT}IN A BASE TEN NUMERAL CAN ALSO BE *

SHOWN BY USING EXPANDED NOTATION.

BY ITS PLACE VALUE,

EXPANDED NOTATION 1S EXPRESSING A PLACE VALUE NUMERAL AS

A gQM OF THE PRODUCTS FORMED WHEN EACH DIGIT IS MULTIPLIED

—

96

]01




]

ExAMPLEs OF EXPANDZD NOTATION: -

N L

_ $3=‘%x10)+6x10)+6x1W)“
Vw2 =y 109 + 7 x 109 5 O x 109 ¥ (@ x<100)

| ‘-&

"A DECIMAL NUMERAL-WRITTEN IN EXPANDED NOTATION CAN EASILY BE CHANGED

BACK TO THE NUMERAL IT REPRESENTS.,
EXAMPLE
G x 0% + 3x 10 + (7 x 109

5 x100) + Gx10) +(7x1)

500 + 30 % 7, =

537

G2

1"“

¥




e o 5
BASE TEN
- ' ) : o
1 590 = (5x )+ (__x10% + (__x _n+ (0x10%
S = Gx1000) 4 x 100+ C_x10) + (@ x D
. s .

/

_ =500+ __ 4+

% 5960 s
20 25579=Q2x 10N+ Gx10H+ Gx_.+ (L Ax16h ¢
' (., x 10%
=@ x_ )+ Gx1000)+ Gx _ )+ (__x10 + (_
= .+ 3000 + + + : -
= 93,579

(g

x 1)

—

WRiTE EACH BASE TEN NUMERAL IN EXPANDED NOTATION, SHOW ALL STEPS AS

IN PROBLEM #1 ABOVE,

3, 5204 =

4, 36,058 =

98
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CHANGING FROM BASE FIVE TO BASE TEN
e .

PERHAPS IF MAN HAD ONLY ONE .HAND, PEOPLE MiGHT BE USING THE BASE
FIVE NUMERATION SYSTEM INSTEAD OF THE BASE TEN (DECIMAL) NUMERA- |
TION, ,

’ . : o {r

f
JUST AS BASE TEN USES TEN BASIC a§MBOLs 0, 1,2, 3 4,5,6 7,

8, 9) AND.ITS PLACE VALUES ARE POWERS OF TEN, BASE FIVE USES FIVE
symeoLs (0, 1, 2, 3, 4) AND 1TS PLACE VALUES ARE POWERS OF FIVE,

g o .

GROUPING BY TENS GROUPING BY FIVES |
s & O & & 06 & o 0 ¢ ' e o @ .,' e @ ...-‘ ".‘
ooo-ooooooo e & o & o . & & &

* & o 2 .« & o &

2 TENs + 4 oNES = i 8 FIVES + U ONES =
quEN ' i:k quIVE

THE TEN AND FIVE ARE CALLED.SUBSCRIPTS AND DENOTE THE‘ BASE OF THE

NUMERATION SYSTEM. FROM THIS POINT ON, IHE SUBSCRIPT FOR BASE IEN
WILL NOT BE WRITTEN: HOWEVER, SUBSCRIFTS FQR IHE QTHER BASES WILL
BE WRITTER. | S

NUMBERS WRITTEN IN BASES OTHER THAN BASE TEN ARE EEAD DIFFERENTLY
SINCE READING A BASE TEN NYMERAL INVOLVES PLACE VALUE. 3,462.1s ..
READ "THREE THOUSAND, FOUR HUNDRED SIXTY-TWO."” THEREFORE. WHEN
READING NUMBERS IN OTHER BASES, SIMPLY READ EACH DIGIT STARTING AT
THE LEFT AND THEN SAY THE BASE.




-+ . ) \
THE NUMERAL 42 1S READ, . $ - . ‘ ”
he FIVE . - ,

<ﬂ *'EQUR TWO, BASE FIVE.”

17 MEANS 4 FIvEs +2 ONES.
T' * ) . . ) )
FIVES ONES -

1 . .
| FIVE - -t

BASE

IN THE NUMERAL 2314

g QFIQE , ,

THE CHART BELOW:

t L]
) Y, - //

Y
. .
»
- LI *
. v I L
v

i

> 1
THE 4 [S THE ONES OR 50 plack; N

. THE 1 IS IN THE FIVES OR 5} PLAQE, - i
. 2 _ 2
T4E 3 1S 1IN THE TWENTY- FIVES OR 5% pLace (5 5 Xx5h= 25), _

THE 2 IS IN THE ONE HUNDRED TWENTY-FIVES OR SBFPLACE _ f

{\ . -

G =5x5x5=125, S . ‘

THE PLACE VALUE OF EACH DEGIT IN THE NUMERAL 2314 . p 1S SHOWN BY

, /) o
¢ ~ Y
o | | )
L2 ey @
2258 g 8 , ¢ g
S22 S -~ &
! 5
3 e 1 0
5 - 5 5 - 5 i
- b . - .
2 3 1 4
- f‘\ -
e N 100 10$ . '




, ’ N
O NomiCE : #BASE FIVE 1S GROUPED" BY ONES, Fwes, FIVE X FIVES,(AND
s FIVE X FIVE X FIVES, ETC, ALSo,. NOTICE THAT NO cg}mms ARE, USED IN
WRITING OTHER BASE NUMERALS. THE COMNAS ARE USEP IN BASE TEN To

MA@ THE, NUMERALS EASIER TO READr,\/ C
HHEN THE NUMERAL 231L| . 1S WRITTEN IN EXPANDED NOTATION AND

: FIVE - r
SIMPLIFIED, THE RESULTING NUMERAL IS IN BASE TEN.

B =(2x5)+(3x52)+(1x5)+(ux50
SIS = (2 x 125) -+ (3 xﬂ_25) +(1x5) +c_/({I_’x D
] =, 250 + 75 + 5 4. 4"
o=z -
THEREFORE, 2314 = 334 (BASE TEN). . < t
oy 7+ FIVE:

-

- |To CHANGE NUMBERS WRITTEN IN OTHER BASES TO BASE TEW,
MRITE IN EXPANDED NOTATION AND. SIMPLIFY,

v o
- -~ &
14 ’ s
o
* > \‘
I
-
’
* i
ry AT
"r
\
K "y
o,
. - Lo
‘ (z) . ¢
. , [ 4
N ¢ - -
a :
AR aant




CHANGING A NUMBER WRITTEN IN BASE FIVE TO A BASE TEN NUMERAL CAN BE '
SHOWN BY FLOW CHARTS, '

T MULTIPLY THE

5] DIGIT
BY FIVE

'

MULTIPLY THE

0
gv ?felr .

—

ADD THE |
PRODUCTS

BASE TEN
NUME RAL

3 p1e1y
BASE FIVE
NUMERAL

MuLT1PLY "THE

/2
BT

l .

. MUL{IPLY THE
5 DéGIT
BY

]

NULEIPLY THE
5 DiGIT
BY

!

App THE
PRODUGTS

T

Base TEN
NUMERfL




O . CHANGING FROM BASE FIVE TO BASE TEN e
.. -WRITE A BASE FIVE NUMERAL FOR EACH SET, X
SR R A 112 I AR R ‘
) .|..|..|.‘.|..|’.‘ ##### ' “EERE
+ + FREERE B R R N R NN O 5
K #HRES v
’ ## s
" HINT For NuMBER 3: FIRST \
, N C REGROUP IN_GROUPS OFNFIVE,
Ty, 3 T
- | J . Puace VaLue '
Base eny 100 1 10° . 10® | 10f 10°
: | 10x10x10x10 10x10x10 | _x__ OR [ “OR
S 10,/000\;‘- — " | 100 - _ - 1
.ot : ‘_[ “ ‘. : _
Base FIve | 28 5 5* 5 . 5°
: _5x5x5x( 5¥5x5 .}~ 55 | oRr | OR °
{ 625 — s 5 1~ 1

»
A

FILL IN THE BLANKS, - .
5. 132 = Ax )+ (K BH+ 2x )
‘(l x I+ (x5 +(@x _)

+ +

—— —re———

v i

#

"

6. 2038 1ve = (_ x 5% FOx_)+Gx_ 0+ (_x 5%) h

= (xR +0x I+Bx IFxD
¥ - , o=, + : + 4

_/J iﬁ —

Y

I , 103 - ‘ :
o .. <, 105 | |




CHANGE EACH BASE FIVE NUMERAL TO

I By
8. 1213
' FIVE
N
9, 2132

FIVE

COMPLETE THE FLOW CHARTS TO CHANGE EACH

13,

10, 4ay_
11, 4030,
11432

FIVE

14,

BASE TEN BY USING EXPANDED NOTATION, @

BASE FIVE NUMERAL TO BASE TEN,

\ e o m . LA h R ds

]
e

T e



CHANGING FROM BASE TEN TO BASE FIVE

To CHANGE A BASE TEN NUMERAL TO BASE FIVt (REGROUPING IN GROUPS OF
FIVE) DiVIDE BY POWERS OF BASE FIVE STARTING WITH THE LARGEST
POWER OF FIVE JUST SMALLER THAN THE BASE TEN NUMERAL. T[HEN DIVIDE

THE REMAINDER BY EACH SUCCESSIVE POWER OF FIVE LESS THAN THE FIRST
DIVISIOR,

To CHANGE 85 TO A BASE FIVE NUMERAL:

FIRST, LIST THE POWERS OF FIVE UNTIL A NUMBER LARGER THAN 85 i1s
OBTAINED. )

50 = 1
=5

52 = (25

57 =125

v
—
|

STOP, Because 125 1S GREATER THAN 85, THEREFORE, THE FIRST DIVISOR

1s 25,

SECOND, REGROUP 85 INTO POWERS OF FIVE BY USING suggﬁﬁslyﬁ DIVISIONS.
REMEMBER, THE FIRST DIVISOR IS 25,

25 /85 (THERE ARE 3 GROUPS OF 25 OR rz_ THERE~
75 FORE, 3 WILL BE IN THE 5? PLACE.)

5 ) (THERE ARE 2 GROUPS OF 5 OR 5. THERE-

FORE, 2 WILL BE IN THE 5! pLACE.)

———

0

114 ’
105




0
1Jo
0

0

(THere ARE 0 croups oF 1

FORE, 0 WILL BE IN THE 5

83 59, THERE™
PLACE, )

*Successive Divistion--DiIVIDING BY NUMBERS WHICH ARE POWERS OF THE
BASE BEGINNING WITH LARGEST POSSIBLE POWER OF THE .BASE, THEN
DIVIDING THE SUCCESSIVE REMAINDERS BY THE NEXT LARGEST POWER, ANV

SO ON.

STUDY THE CHART SHOWING THE PLACE VALUE OF EACH DIGIT IN THE BASE

FIVE NUMERAL.,

WENTY-FIVES PLACE FIVES PLACE ONES PLACE
: 2 1 it
5 5 5
3 2 0
THE ANSWER 1s: 85 = 320 1VE

A SHORTER WAY TO WRITE THIS CbMPUTATION 1S AS FOLLOWS:

DivisoR — 25 | 85 - 3

THEREFORE, 85 = SZOFIVE

-

-75

5

10| 2

-0

-10 “—>
0| o

T B U

<——QUOTIENT (3 x 25 = 75)

o .

44

(2 x 5=10)

OBx1=0




QL

EXAMPLE 1348 =

l)
——FIVE

1. LIST THE POWERS OF FI1VE

50 = 1 (
1 _

5 =5 NOTICE: THE FIRST DIVISOR

52 = 25 1S 125, THEREFORE, THE BASE

53 = 175 FIVE NUMERAL WILL HAVE EOUR

DIGITS, REQUIRING FOYR DIVISLONS.

< - SH8

5% = 625

2. RedrouP 348 'INTO POWERS OF FIVE BY SUCCESSIVE DIVISION.

¥

125 | 348 2< 2 x125=250 °
— — 3x25 = 75
b x5 = 20
~250 3x1 = 3 .
25 . 98L_3~ 1 i !
~75% -
5] Bl w |
-20 !
!
) 313 ;

- THEREFORE, 348 = 2343

Lfe

FIVE

!
|
i

e e L — T




\\ CHANGING FROM BASE TEN TO BASE FIVE
1, COMPLETE THE DIVISION TO CHANGE 67 TO A BASE FIVE NUMERAL.
50 = 1 251672
5! =5 / 50
2 =
* (@) "
< » 67
53 = 125
1
T
67 = .
FIVE _
' 0

CHANGE THE FOLLOWING BASE TEN NUMERALS TO BASE FIVE, ~SHOMW ALL STEPS,

2, 58 | 5. 96
3, 25 6, 365
g, 14 B -

w8 113




ADDITION, SUBTRACTION, AND ﬁULTIPLICATION IN BASE FIVE

THE FOLLOWING BASE FIVE ADDITION TABLE CAN BE USED TO COMPUTE SUMS,

3 1B 04 y-y

4 4@ ——1+4=5=(1x5 +0

ADDITION EXaMPLES: °

_iL__

= 10

FIVE

0 @) ——2+4=6=(1x5+1
= leiye

11 @ —=3+4=7=(1x5 +2
~= 12010

R F4+4=8=1x5+3
= Derve

ONES pLACE: 3 + 4 =12; 1 F1ve, 2 ONES

REGROUP THE 1 FIVE IN THE FIVES PLACE

q24k;ﬂ__,_—-'HRITE THE (i:) IN THE ONES PLACE

__——F1ves place: 1+1+2=

—TZFIVE

ONES PLACE: 3 :’E,:*lg)’l FIvE, O oNES

FIVES PLACE: 1% 1+2 =14

FwE2 PLACE: n;:ji;;ggpfa FIVE, 1 oNE
3

FIVE™ PLACE! 1

109 114




~ REFER To THE BASE EIVE ADDITION IABLE TO SUBTRACT IN BASE FIVE.

’

To SUBTRACT USING THE TABLE LOOK AT THE EXAMPLE TO THE RIGHT OF THE

TABLE.,

Four AT THE TOP OF THE LAST COLUMN IS SUBTRACTED FROM EACH

OF THE CIRCLED BASE FIVE NUMERALS TO OBTAIN THE BASE FIVE NUMERALS
IN THE FIRST COLUMN, ' .

|

dlo | 1]2]3]|u4 )
o jof1l2]3]|@ ST
\\
111|234 |0 »10-4=1(Five-4=1
2 2 | 3| sl (@ |—>11-4=2 Arive+1=6;
: 6-4=2)
‘ 313 | w10 (11 |@ »12-4=3QFivE+2=7;
7-4=73)
b o 10|11 |12 | | —>13-4=8Urive+3=8;
8§ - 4=14)
SUBTRACTION EXAMPLES:
3 — !
A{nggt o
22y ONesyPLACE: 13, - =1 F1ve + 3 onzs
__E_FIVE : \ - =5+ 3 =8 onES
1 s 4 - =
FIVE FIVES\PLACE: 3-2 =EE§
0412401 :
A 22 ONES PLACE: 12, =1 FIVE + 2 ONES
- 44 =5+ 2 =7 ONE3
-5 Beqve 7-4=3
Fives piace:  1Five’ ¥ 2 Fives =5+ 2 =
(1 FIve” =5 Fives) 7 - 4 =
Q 110 liy

7 FIVES @E@
3

/




202 4 |11{133>@xt=88+5=1r3=1,)
s{o |3 |||/ >Gxu=1212+5=2r2=2,
4 0 4 31213 (4 x 4 =16; 16+5 =3 R 1 = 31FIVE)

A, 1 < . —{REGROUP)

3 Zerve ONES P acE: 4 x2=8; 8+5=1 Five, @ones -

_X Bepve Fives pLace: 4 x3=12; 12 +1 = 13,
e B+5=2rQ -
' Five? pace: Q)
\

B, 1
» 2

34 : (REGROUP)

X 23 ONES X ONES PLACE: 3 x 4 = 12; 12+5 =2 frves,

(DonEs

ONES X FIVES PLACE: 3x3=0;94+2=11;
11+5 = 2 r(Q)

. (REGROUP)
FIvEs X ONE PLACE: 2 x 4 = §; 8§+5 =p; R(:)

FIVES X FIVES PLACE: 2 X 3 =.6; 6 +1=7;

]+5 = 1rQ)
116

111




OR,

FIVE

B Ao
W

FIVE

212
123

188 2y

3% 4= 223‘NR!TE,2, "CAQRY" 2,
-~ Y
3 x 3= 14 pLus 2 {carriED) = 21, -

1ST PARTIAL PRODUCT 1s 212,

2 x 4=13, wriTe 3 unDerR 1, “carry” 1.

2 x3=11 pus 1 (cARRIED) = 12, WRITE TO THE LEFT
oF 3 (IN SECOND ROW). 2ND PARTIAL PRODUCT Is 1230,

SUM OF PARTIAL PRODUCTS 1S 1442,

X

117

112

-




ADDITION, SUBTRACTION, AND MULTIPLICATION
- . "

COMPUTE' EACH SUM IN BASE FIVE,

1, 3-3FIVE . 2, 2L|1|:WE 3 ‘223F!VE'
* 120y, | s T A1l ve
v . + 31”?12&

N

COMPUTE EACH DIFFERENCE [N BASE FIVE,

. 4, 32FIVE B . 5. lqléxvs b, ”23F1vs
-3 - 43 - 124
—_“’EIVE _ ~ UFIVE_ __“CFIVE
COMPUTE EACH PRODUCT IN BASE FIVE,
7o ey 8. 32ive 9, 2W2;.ye
X Zerve X 42; v X 34
1183

Q 113




ol ;}rl L 3 ' f-\
- BASE THO  (BINARY NUMERATION SYSTEM)

AS A REVIEW, BASE TEN USES TEN symsoLs (B, 1,2, 3, 4, 5, 6, 7, 8,
9), AND ITS PLACE VALUES ARE POWERS OF'TEN, BAsSE FIVE USES FIVE
symBoLs (0, 1, 2, 3, 4), AND ITS PLACE VALUES ARE POWERS OF FIVE,

Base Two, ALSO cALLED BINARY NUMERATION SYSTEM, uses Two syMmBoLs
(0, 1), AND, ITS PLACE VALUES ARE POWERS OF TWO,

STUDY THE FOLLOWING TABLE OF PLACE VALUES IN BASE -TWO,

21027 | 28 2| | B2t 2P| 22| 2| 2

024 1512 1256 | 1281 64! 32116 | 8 41211

¥

BASE TWO NUMERALS CAN ALSO BE WRITTEN IN EXPANDED NOTATION TO
CHANGE THEM TO BASE TEN.

~

10,0 = 1 x 2D + (1x 29 + (L x 21 + (0 x 29
=Gx®+AxH+Ax2D+OxD
= 8 + 4 + 2 + 0
o= 14
THEéEFORE,wlllUTw0,= 14,

y

Q S 114

AR

&

©




| s

" SINCE THE BASE TWO SYSTEM OF NUNERAtEEN USES ONLY THE DIGITS!U AND
xl, THE NUMERALS CAN EASILY BE SHOWN USING THE IDEA OF ELECTRiCAL
CURCUITS . IF A LIGHT 15 ON 1IN A ROW OF LIGHTS, 1T REPRESENTS 1 1M

THAT POSITION, IF A LIGHT IS OFF, THE DIGIT IN THAT PLACE 1& 0, .

I
!
!

i
4 - .

28 28 b 2R bl
- D56 eilo
i:} ON REPRESENTS 1 C I
e OFF REPRESENTS 0 . A f

LAY
AN
e

1 1 0 0 1 1 ¢9 |5
' - THWO T )

5 “
-

1001107, = v

Gx2)+(le)+m%2)+(0x2)+ux2)+(1x2
- +. (0 x 2
(1 m+<1xm)+mx1m+<ox&+<1xm+<1xm+

(0 x 1)
= 64, + ..32 + 0 4 4+ 247

L

102 J- ‘ L -
THEREFORE, 11001100 =102, | ; -

ta
- NoTIcE:r MANY‘MORE DIGITS ARE REQUIRED TO WRITE A NUMBER IN BASE/"\}

)
y

il

TWO, FOR THIS REASON ALONE IT WOULD NOT GENERAL!LY BE AS PRACTI AL
TO USE AS BASE ,TEN, .8 1 . !
t .




VAR Mk e e v b, bk

T ey P e

e v

r
¥
H
L
i
t
H
P
¢
i
®
'

’ i
L] '

ExampLe A: L . J

G Hend

111 g 1 1

TWO B o,

Ax 2+ Qx P p©@x2h) + Ax 2+ Ax 2% g
1x1)+AxFOx®H+AxD+.AxD |
16 + 8 [+ 0 + 2 + .1
. _ | |

a i
’ .‘

THEREFORE, 110011Two =27,

H]

H

BASE TEN NUMERALS CAN BE CHANGED TO- BASE TWO, NUMERALS BY SUCCESSIVE
DIVISIONS USING AS THE FIRST DIVISOR THE LARGEST POWER OF TWO
JUST SMALLER THAN THE BASE TEN NUMERAL. (BEMEMBER BASE FIVE.)

B= )
EIRST, LIST THE POWERS OF IWO UNTIL YOU OBTAIN A NUMBER LARGER
THAN 83,
20 =1
. SEE IF YOU CAN ANSWER THESE QUESTIONS BY STUDYING
2" =12 THE LIST OF POWERS oq'rwo.
2 _
*23 4 How MANY DIGITS WILL THE BASE TWO NUMERAL CONTAIN?
2° =8
2% = 16 ;‘How MANY TIMES WILL YOU HAVE TO DIVIDE?
5 L
2° = 32 ANSWER-~SEVEN
2' =64 . ——>8 27 =128 ‘
S
116 12,

@




N SRV
pivisoR B4} 83 1 QUOTIENT - g -
-54 ] /
! t
: , (0 1s NECESSARY AS APLACE ° .
32019 L0 HOLDER IN THE 27, 27, 27-PLACES, & 7 .
-0 . THEREFORE, IT IS NEGESSARY TO |
> ‘DIVIDE BY &, 8, aNp 32,) , © .
- - . . * /; T B )
A61-19 .1 ﬁgg : o
-16 o
i_B_ 3 _.0_ " n/-'
-0 ' -
-~ ’ *
» |
L E ﬁgL. : \ '
-0 _
. A 1 | .
i - } ¢ ) v
1 1 Ll
-1 ff

.
i -

o0

THEREFORE,” 83 = lOlOGJlTwo




&
ADDITION, SUBTRACTION, AND MULTIPLICATION EXAMPLES:

ExampLE B:

1
i1

+ 100,

101
TWO

TWO

=

ExampLE C:

11
11 lTNO

+10 lTNQ

1100,

ExampLEe D:
10

- lI”Q

1

TWO

TWO

ExampLE E:

0 101
S0,

-1l

1 lTWO

1+0 =1
1+1=2;

(REGROUP)

2+2=1¢r0

(REGROUP)
1RO

R

=2:2+2=2Rr0

+1+1=3;3+-2=1Rr1l

1eitl-%3r2e

10 = 1 two + 0 oNES = 2 ONES;

2-1= 1o

1 two + QoNeEsS =272 ONES; 2 -1 =1

Ones PLACE:
Twos PLACE:
Two2 PLACE: 1
ONES PLACE: ‘I
" Twos PLAcE: 1
ng2 PLACE: 1
3 B
TWO PLACE
ONES PLACE:
TWO
ONES PLACE:
Twos -

PLACE: 1 Two2 +0 Twos =2 TWwos; 2 - 1=1

(1 Two® = 7 TWos)

118 -
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BASE TWO (BINARY NUMERATION SYSTEM)

WHAT 1S ANOTHER NAME FOR BASE TwWo?

WHY COULD THE NUMERAL lOllZlT,,;,0 NOT BE A BASE TWO NUMERAL?

WITHOUT DIVIDING, HOW MANY DIGITS ARE REQUIRED TO WRITE 62

AS A BASE TWO NUMERAL?

WRITE EACH BASE TWO NUMERAL IN EXPANDED NOTATION AND CHANGE TO BASE

)+ (

+

)

v

TEN,
G, 10l =Ux2)+ A x25+ @x2h + A x29
= ( ) + )+ (
= + +
5. 1010,
A, 10101,
7. 1001001, s
12,

w 120

- .




R AR 2 e (T ol TR AT e s W T

WRITE THE BASE TWO NUMERAL REPRESENTED BY EACH ROW OF LIGHTS,

i{*‘(}m
006 T & O
o0 L © ©

4

EACH BASE TEN NUMERAL TO BASE TWO, (SHow ALL WORK,)

12, 3= ..

32138
16,

L]
—s
(wa)

oo

i

= ——mo W 57= 1w

120 ‘

121

Al aLm auEs R ro—h - aa Lee




PERFORM THE INDICATED OPERATIONS IN BASE TWO.

15, 101

+1107y0

™O

17. 1010,
- 101

1\9. 10150 .
x 10

21, 10104,
* 107,

. TWg

16, 1111

, * lOlIHG

18, 1011,

- 11,

207 1010,

X 1015,

122




HuLtieLy By 5
TAKE HALF OF THE NUMBER AND MuLTIPLY BY 10,
36  THE NUMBER : 36
18 HALF OF THE NUMBER X5
180 MuLTiPLY BY 10 L 180
¥
47 THE NUMBER 47
23,5 HALF OF'THE NUMBER X5
235 muLTiPLY BY 10 235
MurtipLy BY 15 (
MuLTiPLY THE MuMBER BY 10 AND ADD HALF THE PRODUCT TO IT,
49 THE NUMBER ' 49
490 MuLTIPLY BY 10 15
“——
245  HALF THE PRODUCT . 245
[35 sum OF PRODUCT AND 49
HALF THE PRODUCT 235
MuLtipLy BY 9
MULTIPLY THE NUMBER BY 10 AND SUBTRACT THE NUMBER FROM [T,
93 THE NUMBER 93
930 muLTIPLY BY 10 X9
63/ SUBTRACT THE NUMBER &37
} :
. 128
123

NUMBER SENSE




MuLtieLy By 99

MuLTiPLy THE NUMBER BY 100 AND SUBTRACT FROM THIS PRODUCT

THE ORIGINAL NUMBER.

236 THE NUMBER 236

) 23600 muLTIPLY BY 100 x99

23364 SUBTRACT THE NUMBER 2124

. 2124

§ 23364
Murziery py 11

1. WRITE THE RIGHT-HAND DIGIT OF THE NUMBER AS THE RIGHT-

- HAND DIGIT OF THE ANSWER.,

2, ADD TWO DIGITS AT A TIME STARTING AT THE RIGHT TO
PRODUCE THE SUCCEEDING DIGITS OF THE ANSWER.

3,. WRITE THE LEFT-HAND DIGIT OF THE NUMBER AS THE LEFT-
HAND DIGIT OF THE ANSWER.

32415 x 11 . 32415
v 356565 _xl1
32415
3]s
356565

START ON THE RIGHT 'AND WORK LEFT.

WRITE THE RIGHT-HAND DIGIT (5),
App 5 + 1
- App 1 + 4
‘ ADD 4 + 2 = B FOR THE NEXT DYGIT,

6 FOR THE NEXT DIGIT.

5 FOR THE NEXT DIGIT,

ADD 2 + 3 = 5 FOR THE NEXT DIGIT.
WRITE THE LEFT-HAND DIGIT (3),

@5@




b,

SOMETIMES IT IS NECESSARY TO CARRY.

257861 x 11 = 2836471 .
START ON THE 'RIGHT AND WORK LEFT,

WRITE THE RIGHT-HAND DIiGIT (1),

Abp 1 + 6 =7 FOR THE NEXT DIGIY,

App b + 8 Qlﬂ; WRITE 4 AND CARRY 1,

Aop 8 + 7 =15; 15 + 1 =16; wrRITE 6 aND caRRyY 1.
ADD 7 + 5=12; 12 + 1 = 135 WRITE 3 AND CARRY 1,
ADD 5+ 2=7; 7+1= 8; wriTE 8
WRITE 2 FOR THE LAST DIGIT ON THE LEFT,

MuLTipLy BY 12

p—t

3 -

oy

RIGHT-HAND DIGIT OF THE ANSWER.,

_ DOUBLE THE RIGHT-HAND DIGIT OF THE NUMBER TO BE THE

DouBLE EACH SUCCEEDING DIGIT, AND ADD TO THE DIGIiT ON

»
THE RIGHT rLUS ANYTHING THAT IS CARRIED,

THE LEFT-HAND DIGIT OF THE NUMBER PLUS ANYTHING THAT

IS CARRIED BECOMES THE LEFT—HAND DIGIT OF THE ANSWER.

32761 x 12 = 393132

DouBLE 1, wrITE 2.

DouBLE 6, aDD 1, WRITE 3, carry 1.

DouLe 7, ADD 6, ADD 1, wrITE 1, cARRY Z.
“ DouBiE 2,7 ADD 7, ADD™2, WRITE 3, carry 1,

DousLE 3, apD 2, ApD 1, wRITE 9,

WRITE 3,

125




_ _ . , .
. ) DIGIT-
1, Start MULTI;LYENG AS USUAL WITH THE
39 " ONES PLACES.
X447 -
3 2. STOP USING THE REGULAR METHOD.
6. ‘ .
3 3, NEXT, CROSS MULTIPLY.
3x7=21 4, ADD THE PRODUCTS. t
9x4=36 |
57 5. ADD THE ONES CARRIED. ’
.6 O
63 6. WRITE THE 3 IN THE TENS PLACE IN THE i
b g ANSWER, AND CARRY 6.
? ’ s
_XH7 | ]
33 7. MULTIPLY THE TENS PLACES, ADD THE ONES
3x4=12 CARRIED, AND WRITE THIS TO COMPLETE THE
? 6 g ANSWER,
9
_xb7 f
1833 ‘
E
%. S ‘ 13, &
Q 126 -




5x8&=140
2 x 6 +_12
52
4
56
54
456
x26
b3
514
b &
2 x5=10
4 x §'= 32
42
2
47

AT | TR - —r—

9,

START MULTIPLYING AS USUAL
WITH THE ONES PLACE.
¢

STOP USING THE REGULAR METHOD.

NEXT, CROSS MULTIPLY AS SHOWN,

ADD THE PRODUCTS.
ADD THE ONES CARRIED,

WRITE THE 6 IN THE TENS PLACE
IN THE ANSWER, AND CARRY 5,
H

4

NEXT, CROSS MULTIPLY AS SHOWN.

ADD THE PRODUCTS.

ADD THE ONES CARRIED.

1 132
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10,

il,

12,

13,

128

WRITE THE /7 IN THE HUNDREDS
PLACE AND CARRY 4,

MULTIPLY THE HUNDRSDS PLACE -
BY THE TENS PLACE,

ADD THE ONES CARRIED,

WRITE THIS TO COMPLETE THE
ANSWER .

o



f/
MULTIPLY NUMBERS BY, 25

DIVIDE THE NUMBER BY U4 AND MULTIPLY THE QUOTIENT BY 100.

25 x 48  Divipe 48 By 4 -—e12, ’ \) |8

0 x 48 surriery 12 8y 100 —+1200,

100 x 12 ’
1200

#Mut I'I‘El Y _NUMRERS RY 50 et —\Lﬁ,—-‘

| DIVIDE THE NUMBER BY'2 AND MYLTIPLY THE QUOTIENT BY 100.
50 x 74  Divibe 74 By EL:;::§Z;#ﬁ\ 3
W % 75 MuLtieLy 37 sv 100~+3700,

100 x 37
3700

[MuLTiPLY NUMBERS BY 75
DIVIDE THE NUMBER BY 4, MULTIPLY THE QUOTIENT BY 3, AND
MULTIPLY THE PRODUCT BY 100, °

S

75 x 28
S 100 X 7 x 28 Divive 28 By 4—7,
100 x 3 x:7 MuLTipLy 7 BY 3;-**21.
100 x 21 MuLTipLy 21 BY 100——2100, _
" 2100 ‘ ’ ’
© .
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6.

: .

TAKE THE -COMPLEMENTS TO 100 oF BoTH
NUMBERS AND MULfIPLY’THEM. ‘
93--7 97--3

7 x 3 =21
WRITE 21 IN THE TEN'S AND ONE’S
PLACES OF THE ANSWER,
SUBTRACT THE COMPLEMENT OF ONE
NUMBER FROM THE OTHER NUMBER
AND PLACE THE RESULT NEXT To 2 1. .

. .

SQUARE 7 TO GET 49.

PuT THE 9 IN THE ONE’S COLUMN OF
THE ANSWER AND CARRY THE 4,

Take 4 x 7 x 2 = 56 anDp ADD THE 4
FROM S;EP 2 To GeT 60,

Put THE O IN THE TEN'S COLUMN OF
THE ANSWER AND CARRY THE 6,
SquARE 4 To, GET 16 AND ADD THE §,

FROM STEP 4 To GET 22,
PLACE THIS RESULT NexT TO 0 9,
175
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SHQBI.QUI FOR _SQUARING NUMBERS 51-59

}

(53) 1. Write 32 AS A TWO-DIGIT NUMBER., 0 9
. 2. Sauare 5. 25
3, App 3, _3
. 28
4. ANSWER 2809

' 0 ‘ '

2 0 , -
(75) 1. WRITE 5 'IN ONE'S AND TEN'S PLACE. 2 2
2, MuLtipLy 7 BY 17s successor 8, 5 6 ‘

o 3, ANSWER 5625
HMLILELI_BI_DLEEﬂﬂﬂﬂ&LﬂE_Z_SQuﬂﬂﬁﬁ_MﬁlﬂﬁD‘

47 x 53 1s 1) Square 50. - 2500

(50-3) x (50+3) 2) Square 3. ﬂ_?ﬂ
WHICH 1§ , 2491
2 2 )
50 -3 3) SuBTRACT. -

WUMBERS MUST “CENTER” AROUND A NUMBER LIKE 40, 50, 100, Etc.

E

>

i 2 2 *
74 x 86 = (80 - 6) (80 + 6) =80 -6 = 6400 - 36 = 6364

Q 13




Using DIFFERENCE OF Z SQUARES FOR QTHER PROBLFMS

Gﬂz - 362 = (L4+36) (64-36) = (100) (28) = 2800
DIVISIBILITY BY 2
A NUMBER 1S DIVISIBLE BY 2 IF THE LAST DIGIT IS EVEN
(U, 2, 4, 6, or 8),
DivisiBiLiTy BY 3
A NUMBER 1S DIVISIBLE BY 3 IF THE SUM oF ITs DIGITS IS
DIVISIBLE BY 3, '
26/ Su OF 1Ts pIGITS: 2 + 6 + 7 = 15,
. SINCE 15 IS DIVISIBLE BY 5, THEN 207 1S DIVISIBLE BY 3,
DIVISIBILITY BY 4 1'
¢ A NUFBER 1S DIVISIBLE BY 4 IF ITS LAST TWO DIGITS FORM A
NUMBER THAT IS DIVISIBLE BY 4, . |
624 SINCE 24 jS pIVISIBLE BY 4, THEN_BZH IS DIVISIBLE
BY 4,
/37 SINcE 37 1s NOT DIVISIBLE BY 4, THEN 737 IS NOT
. - DIVJSIBLE BY 4,
S _1v1§131| ITY BY 5 ’
A NUMBER 1S DIVISIBLE BY 5 IF THE LAST numBER 1S 0 OR A 5,
DivisiBILITY BY ©

A NUMBER IS DIVISIBLE BY & IF IT IS DIVISIBLE BY 2 AND BY 3.
360 1S DIVISIBLE BY 6 BECAUSE IT 1S DIVISIBLE BY 2
(THE LAST DIGIT 6 1S EVEN) AND [T IS DIVISIBLE BY 3
(THE SUM OF THE DIGITS IS 15),

‘rr

- g

132
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DOUBLE THE LAST DiGgIT OF THE NUMBER® AND SUBTRACT IT FROM

THE REMAINING DIGITS. IF THE REMAINING NUMBER IS DIVISIBLE
BY 7, THE ORIGINAL NUMBER IS DIVISIBLE BY 7. [F THE SECOND
NUMBER 1S STILL TOO LARGE TO DIVIDE BY INSPECTION, CONTINUE
DOUBLING THE LAST DIGIT AND SUBTRAE&ING FROM THE REMAINING
DIGITS UNTIL THE ANSWER IS A NUMBER THAT IS SMALL ENOUGH TO
DIVIDE BY INSPECTION, ' ‘

238 DoUBLE 8 AND SUBTRACT THE RESULT FROM THE REMAIN-

=16 IN6 DI6IT5. SINCE 7 IS DIVISIBLE BY 7, THEN 238 Is

7 DIVISIBLE BY 7,

4327 DouBLE 7 AND SUBTRACT THE RESULTS FROM THE REMAIN-
-1t ING DIGITS,

418
16 DouBLE 8 AND SUBTRACT THE RESULTS FROM THE REMAIN-
25 ING DIGITS. |
SINCE 25 1S NOT DIVISIBLE BY 7,. THEN 4327 is NOT
DIVISIBLE BY /,
DivisiBILITY BY 8

A NUMBER IS DIVISIBLE BY 8§ IF THE LAST THREE DIGITS ARE
DIVISIBLE BY 8,

4234 SINCE 234 1S DIVISIBLE BY %, THEN 4234 IS DIVISIBLE
BY &,

62311 SincE 311 1S NOT DIVISIBLE BY 8, THEN 62311 Lé NOT
DIVISIBLE BY §. - )

133 135~
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DIvISIBILITY BY 9

A NUMBER 1S DIVISIBLE BY 9 1< THE SUM OF ITS DIGITS 1S

NIVISIBLE BY 9.

261 ' Sum oF THE DIGITS: 2 + 6 + 1 =9 wHiCH
' 15 DIVISIBLE BY 9. THEREFORE, 261 IS
DIVISIBLE BY 9,

| A NuMBER 15 DIvISIBLE BY 10 < THE LAST piGiT IS O,
DivisIBILITY BY 1]
1. STARTING WITH THE ONE’'S PLACE, PLACE AN "X” OVER EVERY

OTHER DIGIT IN THE NUMBER,

2., ADD THE DIGITS WITH AN "X” ABOVE THEM.
3. ADD THE DIGITS WITHOUT AN "X" ABOVE THEM.
4, FIND THE DIFFERENCE OF THE TWO SUMS. ®
5. 1F THE DIFFERENCE 1S DIVISIBLE BY 11, THEN THE NUMBER
IS DIVISIBLE By 1l. ,
X X _ X . : :
43,556 4+ 5+ 6 =15 THIS NUMBER IS NOT
5+5=_8 opivisiBLE By 11,
7
X X X . "
98,615 G+6+5=20 THis NUMBER 1S DIVISIBLE
g+ 1= 19 sy ll.
11
QIvISIBILITY BY 25

A NUMBER IS DIVISIBLE BY 25 iF THE LAST TWO DI1GIT5 ARE 00,
25, 50, or 75.
DIVISIBILITY BY 50

A WUMBER 1S DiviSIBLE BY 50 IF THE LAST TWO DIGITS ARE 00 or 50,

1<
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D

N
f/aa/zsxao
5K B
s

/ 1
7

5

6)
)
8)
9)
10)
11)
12)
13)
14)

25

B d4 dF d4 &3 dF d

X 76

24

X 3B

=t

4%

x 284
X 38
X U5

L]

]

i

I

fl

N

. WMBER SENSE

&=

MLTIPLICATICH

135

16)
)
19
19)
20)
o
2
%)
o)

%)
27)
2)

)

29) 100
30) 1000

140

E BE B B B BE 8 8 ¥ 8 8 9

X 38
X 4%

X 4358

X 9276

X 3241

X873

X 63

i




) 73
3

W

L)

R

5)

os

6) 624

8) 132
9
10)

B 8 &8

11)
12)

L))

® ¥ w8

15)

49

o
-
o

X_-.5

>
G B B & &4 8 B KB 8

1

NUMBER SENSE

- MULTIPLICATION

136

H B
) 13
18) 50
19) 5%

20 8

. 2) b4

2) 1%

23) 10%
2y R
D) %
26) 556
27) 253
28)
29 o
W 2%

¥ 3 B 8 B .9 3 B

B 3 8 B B e

i

I 1 " o - £X] i i i

i




NUYBER SENSE
MULTIPLICATION
D 3% X 5 = 6 91 X 9 =
) WX 15 = MW X n o=
33 X 9 = 9 2 X 5 =
h % X 9 = 9 % K W -
5 % X 1 = MR K T5 -
6 B X B = 2D wij%wﬁgl
DN B - 2 % X 5 =
8 5% X W = 73) R X =
9 9w X 75 = W o8 X =
n % X 9 = "25)'95><95=_
ww AN - W5 K 1 -
w WX B - M X 0 =
B) X 15 = 2 72 X155 =
W % X % = %) 436 X 75 =
; » 8 X 5= - WP X N =
142
« ' 137




1
2)
3)
b)
5)

6)

7)

8)
9
10)
11D
12)
13)

14)

15)

15°
252
352
1452
552
652
752
852
g5
105
1152
125%
1352
1452
1552

L}

i

i

135 X 135
C145 X 145

SQUARING A NUMBER ENDING IN 5 -

/s

15 X 15

25 X 25
35 X 35

il

W

45 X 45
55 X 55 = C
65 X 65 =

75 X 75

i

8% X &

% X % =
105 X 105 =
115 X 115 =

125 X 125

]

155 X 155

143

138




 MULTIPLYINSBY DIFFERENCE OF 2 SQUARES METHOD /

il

. v L
D 42 X 48.= (&5 - 3) 45 + 3) = 452 - 3 =
2 5% X 54 = ' ANy

3) 92 X 98 =

H

4 o7 X 76

i

5 8l X &

6) 64 X 66
N 7L X 79

I

& 21 X 29

i

9) 32 X 38

o,

100 12 X 18

1 13 X1
1) 22 X 28

13) .3 X 36

14) 31 X 39
15) 33 X 37

it

144
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DIVISIBILITY *

PLACE AN “X" IN THE BOX 1F THE NUMBER IN THE LEFT COLUMN IS

" DIVISIBLE BY THE NUMBER IN THE TOP ROW. -

Sl —

. 2 {3 | uls | 6] 78 |9 10|11 [25p0),
7265 B

432
17526
3400 |
18243 _ | '

896
15275
9p4s '
39331 - L
4785 ;
19275
23925,
19200
5830
10186
763
3113
92564 .
7250 - T
18725 ‘
4300 | |

145
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MATHEMATICS. ENRICHMENT
GRADE FIVE
ANSWERS

Page 17 -
1) Shepard--Carpenter

Johnston--Painter ~ .
Nichols-—Plumber '

Page '18
2) 0f the 100, 79 (coffee drinkers) + 69 (tr= drinker5) — 47 (number dfﬁgking

both) = 101 (number of coffee only + tne uuw.ber of tea only drinkers).
However, the investigator gave the total number interviewed as 100.

3} County Germany - France u.s. Sweden
Colox yellow pink hlue ~ wviolet
Picture .runner train plane £lower
Page 19
"
4} Points scnred 7 16 . 25 10 | 15
Poeition played R. G. L. F. R. F. L. G. Center
Player's name Jack Sam Ed Dave Ben .

Sam 1g the captain of the team.

,3) left house center house right house
Foxd . Plymouth . Cadillac
¢ Watson Jones Wilson
Page 20 - o

" 6) , cat-—Duke
dog~--Sandy
goat--Blacky .
horae--R?aty )

7} Sam—-Salfy ’ ’ A

Bill--Patsy '
~ Joe--Betty L (/;j
Page 21 v

B)I Hank

Q 141




9} Brown--manager ) - %
Green—-teller
White-~cashier
10} Hillevictinm Craig-—policeman Wilson--hangman
Grover--witness Mays—-judge ) Dunn~-murderer
Page 23
.11) ?fesident——ﬁrs. Johnston Marager--Mr. Crawford Clerk—-Miss Green
T Vice~President--Mr. Broum Auditor~-Miss Jones Secretary--Mr. Smith
12) David scored 98 David--Betty Sam--Sue
Sam scored 96 - Joe~=Jane
Page 24 - ‘ .
13) Jimenez——carp ter Martinez--banker . - ]
Rodrigqe?—-p 4 ig Contreras=--police officer "
14) pilot—Joe] . -
" LY
Page 25
151 Jane Ruth Phil " Mark Joe
Ham 60¢ _D. B. 90¢ D. B. 90 Cheese 75¢ Ham = 60¢
Cola 20¢ Cola 20¢ Shake 3p¢ Milk .20¢ Shake 35¢
Fries 25¢‘ ) Friesg ¢  Fries 25¢
" e Y
. + 105¢ 110¢ ™ 125¢ ) 120¢ 120¢
f
Page 26 . :
( +
16} Color Name Place
Red : Lucky Lady 5th
Yellow. . . Winner's Circle &~ 3rd
Orange Martin's Folly 4th
Creen Johnston's Dariin’ ist
Blue Dancer 6th
. Violet Fire Ball 2nd
( Page.27 ‘
17) Renald--1st Joe--3rd Roy--5th
Lloyd=~~2nd Cariton-~ith
b I 2N
.44 S
. . .
142 _ -

Page 22




e e mrmn

Pége 29

Page 28

Lester Calvin

Donna Edith

Chi Beta

English History
i

19) ' Bill--catcher

\Harry-pitcher
Erik--shortstop

Page ﬁp

Y
20) Bibb--right guard

Carr——center
Day—l}eft guard
Finksﬁ—right halfback

]
. Page 31 |

Dick
Cleo -
Alpha
Pre~law

Justin--1lst
Frank--2nd-
Alton--3rd

, ]
i

H
-

‘Jimipeze-right tackle -

Hart§—~left halfback

Kahlar—full back
Leggekt——left end

. Carl--left field

%
Ralph Warren
Beth Ann
Iota Delta
Pre-med Economics

Dennis-~center field
George--right flelgd

Mogley—~right end
Norwood-—quarter back
Tarvin--left tackle

143




5
5 | 6
3
N
N |
5
N,
N
211
)

\\4
8

C

8

- 18
NN
&:u

Q
6 7,\\\
2

~
Lo
~—
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Page 49 _LINEAR !{ASUREMENT

USING THE coDE BE\LjOW; SHADE IN THE SQUAP S WITH THE PROPER DESIGNS,

EXAMPLES ! o

1000 m = 1 Kn = :2 | .

001001 m = ,001 m '+ ,000001 M =
> 1M  + 1 MIcrRON =

. O

o
f

1 pkm 1w 1 oM 1 cm 1 mm 1 MICRON

F1 O E & E] &

” N

HO00m | . 11m | 100y QOOOM | .11m ) 1

FTE" L

Q 145




13 340
, \ ' 10
6
' | 27
\ _ 15 60
. 5
3NN 17
8,9 /
. ) 9 34
5 ) - \ f‘, 7 ‘Y' it 100
'\_ * | f‘\‘_ | 11
\ / A A
) 14’ iR — 8
— g
N 7 4 12
T - 3 18 89
D 37
: y / 8900
50 3,7 | L
16 27 3
_.' . (/ . i
CONNECT THE NUMBER OF EACH PROBLEM WITH THE ANSWER FOR THAT PROBLEM,
! 1. 96+2% = 3 6 10. 16-730ms = 216
2, 7317-4r = 277 11, .16+ 10C M6 = 200 ™6
i 3, 15k + 19 ks = 34 ks. 12, 2345 me + 1055 M6 = 34,6
4, 86+90mMs = 89 6 13. 16~ 911 M5 = 89 MG
q 5. 86+ 900ms = 3900 MG 14, 596+ 1000 M = 60 6
a 6, 36-246 = _100Mc 15, 3 s+ 700 6 = 37 xe
, 7. 256 M6 + 3l me = _6 6 16, 171 - 660 ko = 20 k6 ()
8, Whe+Ue = _5 ke 17, 042 6 + 8 Mg = G MG
9, 1k ~806 = _ 2 K6 18, 13 ms+ 7 Mg = 2.6
t46 154




Page 51

CUT OUT THE SQUARE..

VOLUME

NAME THE SAME VOLUMES,

“IT THEM TOGETHER SO THAT THE TOUCHING EDGES

@ 3 ®.L|2 ) 2M~3 @ 560 ™ ¢
6 "olo ‘Hlo oo ©
3.4 035 0(3u0m0 70 | 1om® 10| 600 10000
@ 1ml 6 e’ @uz o’ 16) 2w’
56 Mﬂ 370 M‘Jﬂ\\,@ 1cm’ @56 Ml
20F  60mR| 60 20000 [1w’ 340 4000 mg 3.4 o’
o ) H o0"%
®'0020 @ 1 @ 20004 @370
@1000 DM3 5.6 i @ 37 M ®2 CM3
7 md 31%1)0 3.4 m0 .60 |2000 MO 349 3400 cu® 7 M
@ @ &
(139 .56 rn@@;{%ﬂ @(D 10 @.00 5
(G 4.2 2000 cm’$ 5600 M0 low’
2w 2870 M0 L0010 |34000 M0 3.40 |35 au® 2 ol
= @ G O & |0 O
i (7) 5600 ) 3.7¢ (29,0560 | () 5.6¢




Page 54

Page 55 (cont'd)

10
0 H
1 K
2 A
3 E
4 G
5 i
) B
¥ ¢
2 )]

X

11

12

4 5
H T
N B
P R
A L
N
Y
F E
L T
0
E G
Page S6
13 14
v G
A 0
¥ v
N B
T L
B E
R C
U H
5 I
H N
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Page 55

16

¥

17
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LT LU L P LT IX e

Page 57

1.

53 ) 41463

377
376
371

—_53

35) 34895

315
339
315

245

Page 58
5.
9. 113
624
147
526
1410
3. 6235
5828
4Gy

et .
L G
bt I
= on

[+

b
e |
L
O
O

478
863
1434

2868

412514

"

[

90809

12 ,1089708
108

97
96

108
108

150

347 i298053
2776

8. 2228
1261
3489

12, 5467

898
43736
49203

43736

4909366
o




MAGIC SQUARES: SHEET 1

Page 59

TH1S ARRAY OF NUMBERS IS A 3 X 3 Macic SQUARE., SHOW THAT THE SUM
OF THE NUMBERS IN EACH ROW, COLUMN, AND DIAGONAL 15 15,

8 1 b

3 5 7

b S 2
8 1 6 8 3 4 8 6
3 5 7 1 5 9 5 5
4 9 2 6 7 2 2 4
15 15 15 15 15 15 15 15

COMPLETE THESE MAGIC SQUARES USING THE SAME NUMBERS 1 THroueH 9. BE
SURE EACH ROW, COLUMN, AND DIAGONAL ADDS To 15,

8 3 4 6 7 2 4 9 9
6 | 7 j 2 {8 |3 |4 8 | 1| 6
CAN YOU FIND ANOTHER MAGIC SQUARE USING THE 4y 1318
SAME NUMBERS 1 THROuGH 97 , 9 | 5 1 . -
10l 5o 6




RESULT ANOTHER MAGIC SQUARE?

~ A MAGIC SQUARE,

Aruitea

ERIC

Provided by ERIC

Page 60

THIS ARRAY OF NUMBERS 18
OF THE NUMBERS IN EACH ROW, COLUMN, AND DIAGONAL 1S 12.

7
2

—
12

ABOVE.

0
4

8.
12

PERFORM THE INDICATED OPERATIONS ON EACH NUMBER IN THE MAGIC SQUARE
ENTER THE RESULTS BELOW.

MAGIC SQUARES:

SHEET 2

A 3 x 3 Masic SQUARE., SHOW THAT THE SUM

71 0| s )
2 | 4 6 ’
3 1 8 | 1
5 7 .9 3 7 5
6 0 4 g 4 4
i 5 5 1 1 3
12 17 12 1 12 12

THEN SEE IF EACH NEW ARRAY IS ALSO

S0 SN T O A
% | 9 | 14 s | o | e0 {172 T %7
1
11| 13 | 15 | . | 72 427 4 6"%“
1
2] 17 |10 36 | 9% | 12 i 3‘%‘ 1‘%‘
Anp 9 MuLT1PLY BY 12 "~ App —%—
ToTaL 39 ToraL 144 ToTaL 13—%—
70 | 0 | 50 M| 5 | Las | oo 354
I
L 20 | 40 | 60 2 L i | 6 ] 28 . 2
e
30 | 80 | 10 7y g‘ilr 1#‘ 21 56 | 7
MuLtipLy BY 10 D —%— / MuLTiepLy BY 7
TotaL 120 TotaL 12— Totar 84
[F THE SAME NUMBER 1S ADDED TO EACH ENTRY IN A MAGIC SQDARE, IS THE

IF EACH ENTRY IN A MAGIC SQUARE 1S MULTIPLIED BY THE SAME NUMBER, 1S
THE RESULT ANOTHER MAGIC SQUARE?

*

15} *51




Page 61

MAGIC SQUARES:

SHEET 3

THIS ARRAY OF NUMBERS 1S A 3.X 3 MAGIC SQUARE. SHOW THAT -THE SUM

oF NUMB;RS IN. EAGH ROW, COLUMN, AND DIAGONAL IS 21,
3 10 3 g
5 7 3
| 6 | 1 | 4
10 5 . b 10 3
3 7 11 5 7
g 9 4 6 11
21 21 21 21 21

-
g\ 10 - 3
9 7 7
y 4 6
21 21 2l

PERFORM THE INDICATED OPERATIONS ON EACH NUMBER IN THE MAGIC SQUARE

ABOVE,

ENTER THE RESULTS BELOW.
A MAGIC SQUARE.

THEN SEE TF EACH NEW ARRAY IS ALSO

, 1 1
3 | 6 | 1 7 0 | 5. 104 |34 | 83
i
i 10| 12 2 I 6 5“%‘ 7‘%‘ 9’%‘
g | - 7 3 g8 | 1 63 L5 | 43
" Mp3 7 .. SUBTRACT F ~ fop _%,
ToTaL 30 TotaL 12 ToTAL 22
s | 15 4 | 94| 2kt ] e |2 |
I A VI N I BT A - 1
24 BE_JMLM, ii; le sj: uji45%~ %i:
Divipe BY 7 SUBTRACT _%_ SUBTRACT
ToTAL lO{%- TotaL 19 : ToTAL 18-g~ o
N &
155
152
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Page 62

THIS ARRAY OF NUMBERS IS A 3 X } Macic SQUARE,
}OF NUMBERS IN EACH ROW, COLUMN, AND DIAGONAL 1S 45,

MAGIC SQUARES:

SHEET 4

1
!
“~. 26 | 1 | 18
7| 15 23
2| 29| 4
26 1 18 26 7
7 15 23 1 15
0 29 4 .8 23
45 45 45 45 45

SHOW THAT THE SUM

12 26 18
29 15 15
4 __& 0 _12
45 45 45

PERFORM THE IMDICATED OPERATIONS ON EACH NUMBER IN THE MAGIC SQUARE

ABOVE, ENTER THE RESULTS BELOW., THEN sie IF EACH NEW ARRAY 1S ALSO
A MAGIC SQUARE,
35 | 10 | 27 13 ‘%‘ 9 26'%‘ 1‘%’ 18“:3"“
16 | 2 | 32 || 3|7 jud || st |
1
h21 | 38 | 13 6 [eg | o fli2g feg | et
<\ App G Divipe BY 2. . App ~%—
TotaL 72 ~TotaL 22—%—  ToTaL 46
21 L 1] L T 1§ Ie]..0
33; : 6 255 i |17 | |25 = |7
Y 2 1 hg l 1
25| 5 | 75 || o4 [ (2 || 6L wd [2d
s | 95| 1t st | s | jud pel | sd
Divipe BY 3 SUBTRACT —o— SUBTRACT *%*
ToTaL 15 ToTAL uz-} ToTaL 43
{

152




L. L

bae 63 MAGIC SQUARES: SHEET 5

/
FILL IN THE BLANK SPACES IN THE MAGIC SQUARE USING EACH OF THE
FOLLOWING NumMBERS: &, 6, 7, 8, 10, 11, 12, 13, 14, 15, so THAT
THE SUM OF THE INTEGERS IN EACH COLUMN, ROW, AND DIAGONAL Is 34,

4 1 8 11
15 5 4 10 -

-

FILL IN THE BLANK SPACES IN THE MAGIC SQUARES SO THAT THE SUM OF
THE INTEGERS IN EACH COLUMN, ROW, AND DIAGOMAL 1$ 34,

w J 15 | o2 |3 3 02 1151 W

1 5 16 | 12 _li__-_;l,ﬁt 5 1

8 | 4 | 9 |33 | 1379 |4 | g |}

il 715§ 6 | 7 1 30 | 11
S

154




Page 64

MAGIC SQUARES:

FILL IN THE BLANK SPACES IN THE MAGIC SQUARES SO T

SHEET &

THE INTEGERS IN EACH COLUMN, ROW, AND DIAGONAL 1S

gaT THE SUM OF

T

16 | 2 3 ] 13 BUIR B! 5 | u
5 | 11 10 8 | . 1 8 10 15
9 7 6 | 12 121 13 3 6
4 14 15 1 7 2 16 g
FILL IN THE BLANK SPACES IN THE MAGIC SQUARES SO THAT THE SuM OF
THE INTEGERS INN EACH COLUMN, ROW, AND DIAGONAL IS 6 '
hY
1| i 7 20 | 3
i
4 | 12 |25 8 | 16
17 5 113 |21 9 ’
ia .
10 811 {1 |2
g |
23 6 119 2 115 |
)
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Page 72
At
squares 3
rectangles 6
paralleldgrams 11
quadrilaterals 17
rhombuses 5
triangles 10
trapezoids 4

Page 73
At
rectang.cs 28
triangles 96
parallelograms 42
trapezoids B
quadrilaterals 121

Page 74
» At
squares 12
rectangles 21
parallelograms . 39
triangles 26
cubes 4

prisms with
trapezoidal bases 6
prisms 16
trapezoids 32
triangular prisme 6

Page 75

least

least

A7

least

Page 76

A. &
B. 1
c. 6
B, 5
Page 77
1. 36
2. 2%
3. 18
4. 12
5. 2
6. 8
Page 78

triangles 100
Page 82

1. $35.83

2. $16.65

3. $1.98

4. $5.86

5. You need to know how many ice breakers £y
Savah wants, -

Page 83

1. 54.84
2. $53.05
3. $3.68
4., 5 pounds

Page B4

refrigerator

$ 224,90

$999.90 t?
$1034.90

$1189.90

. Buy now

QLN Bl B e

Page 85 \

1. $ 24,95
2. $ 41.90
3. $159.85
4. § 59.85

164
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Page 91 Page 93
o
1. 17 1. The sum of a specific’'number of
2, 18 consecutive ¢dd numbers is that
3. 28 specific number squared.
4. 36 2. 49
5. 1.36 3. 144
6. 105 4. 400
7. 22 There are a number of different
8. 3.1 answers. Here are some possible
9. 7.5 answers for 5-10.
i0. 11.4 5. 1424 3+4+5464+7+(8x9)
1L, 9.5 = 100
12, 7.6 6.. (x5 + (7 x8) +{3Ix6)y+9-2-1
13. 12,8 = 100
14. .97 7. 5x7+8-44+31x2)+{(9x6)41
. 12 = 100
17 5.4 8, (7x8)+45+4+1-(36%9) +2
' * = 200
]13‘ l‘i 9, 72438 -(45+ D +1-6
20, 11.7 = 100
1. 12.1 10. 924+ (56 2 7) -3 -4+ 8 -1
2. 2.3 . =100
23. 1.0 Page 94
24, 1.2
25,  7.68 1. 28 .
26, 11.36 2. 36
3. 45
27. 6.56 4‘ 55
28. 12.21 5‘ 66
29, 4.81 '
30.  11.45 g yes
31, .91 24wy
2. 1.04 2
There are a number of different answers.
Page 92 Here are some possible ones for 8-10,
1. 1z, 14, 16, 18 8. 123 - 45 - 67 + 89 = 100
2. 32, 64, 128, 256 9., 794+ 56 - 324+ 1 -54+4 =100
3. 36, 49, 64, 81 10, 89 -~ 52+ 71+ 4 ~5+ 3= 109
4. 216, 343, 512, 729
5. 17, 21, 24, 27
6. 17, 19, 23, 29
7. 16i051, 1771561, 19487171, 214358881
8. 21, 28, 36, 45
9. 34, 55, 89, 144
o, 9, 11, 13, 15
11. 81, 243, 729, 2187
12. 13, 16, 19, 22
13. 144, 288, 576, 1152
14, 243, 729, 2187, 6561
15. 162, 486, 1458, 4374 ~




Page 98

1. 5960 = (5 x 100) + (9 x 10%) + (6 x 101) + (0 x 10%)
= (5 x 100) + (9 x 100} + (6 x 10) + (0 x 1)}
= (5000 + 900 + 60 + O
- 5960

[ g
2
et
~
i
b |
D
H il

(2109 + (3 x100) + (5x 109 + (7 x 100 + (9 x 109

(2 x 10000 } + (3 x 1000} + (5 x 100} + (7 x 10) +

20000 + 3000 + 500 + 70 + 9

23,579

3. 3204 = (5% 10°) + (2 x 10%) + (9 x 200 + (4 x 10°)
= (5 x 1000) + (2 x 100) + (9 x 10) + (4 x 1)
= (5000 + 200 + 90 + &)

(9 x 1)

x 100)

= 5294
4 3 2 1
4, 36,058 = (3 x 107) + (6 x 10”) + (0 x 10°) + (5% 10°)
= (3 x 10000) + (6 x 1000) + (0 x 100) + (5 x 10) + (8 x 1)
= 30000 + 6000 + 0 + 50 + 8
% 36058
Page 103
L. 22five o azfive 3. 43five
‘:'0
Place Value
10% 10° 10° 10t 10°
or or
22§e 10x10x10x10 | 10x10x10 ] 10 x 10 | 10 1
10,000 1000 100
4 3 2 1 0
Base 5 5 5 5 5
Five .
o 5x%5x5x5 5x%5%5 5x%5 or or
: 625 125 25 5 1
2
5. 132, = x5+ G xsh+@xs)

L3

'S

(Lx25)+ (3 x5 +(2x1

25 +
42

15 + 2

216




6. 2036, = 12 x5 + (0x 59 4+ (3x 50+ (4 x5
(2 x125) + (0 x 25) + (3 x5) + (4x1)
0

five

= 250
= 269
Tage 104
7. 23
8. 183
9. 292
10. 124
11. 515
12. 847
13.
32five
3 x 51
k
2 x50
¥
15 + 2
17

o+

5 +

14.

4

75+10+4
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5~ = 125
67 = 232five

2, 213five
3. loofive
4, - 444five
5. 341five
6. 2430five
7. &Ooofive
Page 113
X 100five
2. 1130five
3. 2003five
+e 4five
2. 4 Eive

N/
6. 259 ive
7. ]five
8. 2&&4five
9, 201-33five

oho

Page 120

Binary Numeration System

Six

1101two

IOIOtwo

10101
two

1001001tw

(o]

(1x 23) + (1x 22) + (0 x 21) + {1 x2
(1x8 +{1x4)+(0x2)+{(1x1)

13

ax2h +0x2+ax2h +w0x2%
(Lx 8+ (0x4)+(1x2)+(0x1)

10

ax2Y+0x2h+ax2D+0x2h+ ax2
(L x16) + (0x 8 + (1 x4 +{(0x2)+ {(1x1)

8. + 4

4

8 + 0

ax2% +@ax2d+ax2®
(1l x64) + (1 x8) +(1lxl)

16+
21
< 64 4+
= J3
Ly
164

0
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‘There are no 2's im base two.
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= Page 121 Page 135 (cont'd) Page 137 Page 139
] -
= ' 8. 1001 6. 1200 1. 180 1. 2016 “
. 17. 4000 2. 705 <. 3024 -
$. 1010 18, 14200 " 3. 3471 3. 9016 ,
19. 16400 4, 45501 4. 5624 3
10. 10100 20. 22800 5. 638 5. 7209
< : 2. 4800 6. 1116 w. wmww
2 22, 1056 7. 1800 ‘
1. 100110, 23, 5016 8. 26800 8. 609
. 24, 47938 9, 68400 .
5] 12. 10111, 25. 102036 0. eus 10 Www
26. 35651 11, 9482 .
13. 100111, 27. 91003 12. 600 ww. wwwm :
. 28. 850 13. 270 .
L4. 10011101, o, 29, 6300 %, 9024 4. 1209 3
_ 30. 74000 15, 240 15. »2a y
: . Page 122 . 16. 9009
5. 101 Page 136 17, 1859
. 15. 18. 800
two 1. 735 18. 4800
16. 10100 2 365 20, 2400 :
3. 8074 e 21, 13890
17. 101 4. 2951 22, . 480
5. 95501 23, 102872
. 18. 100, 6. 7488 24. 6600
. 7. 2250 25. 9025 .
5 19. 1010, 8. 21600 26. 12045 =
d 9. 44400 27. 52100 2
2 20. 11coi0 10. 8556 28. 1080 .
] 11. 6075 . 29, 32700
1. 10000 12, 2300 30. 462700 . E
: . 13. 540 L
5 22. 1t 1. 270 Page 138 i
a 15, 9120
: Page 135 16. 8742 1. 225
z 17. 21252 2. 625
g 1. 1900 18. 12500 3. 1225
3 2. 600 19. 26300 4. 2025
4 3. 2000 20, 3600 5. 3025
; 4. 7100 21, 6360 6. 4225 - 3
y 5. 8200 22. 980 7. 5625 g
m : 6. 11400 23, 12045 8., 7225 E
K 7. 2400 24, §900 9. 9025 ¥
k 8. 5700 25. 9312 10. 11025 5
; 9. 1800 26.  6lih 13.- 13225 -
p 10. 6000 27. 126800 12. 15625 =
¢ 11. %211300 28, 660 13. 18225 R
: 12, 24600 29. 61800 14, 21025
2 13, 34200 30. 12500 15. 24025 .
] 4. 7200 .
; m“v 15. 3800 2
Aq. 165 _ Umm w?.
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5830
10186
763
A
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750
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