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. NUMBER PICTURES (
PICTURES CAN BE MADE FROM NUMBERS. SEE IF YOU CAN MAKE ONE. ,
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TE7TAC-TOE
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$

...,

CHOKE ANYPROBLEm.' SOLVE IT. PUT AN X :i A 0

ON THE TIC-TAC-TOE BOARD. IF TWO PEOPLE PL4v.

THREE XS OR OS IN A LINE wlq. IF ONE Pg.RSON

PLAYS, Tw011t-TAC-TOES ARE NEEDED TIOYINi.

(4

V
N

1. BOB STROUD TRAVELS FROM 15ALTI1ORCTO PHILADELPHIA, A DISTANCE

OF J56 101, ogr-A MONTH' TO PURCHASE CLOTHING FOR HIS Bourloyi.

A ROUND TRIp:PLANE FARE cosTs'87.20. COULD 11:QIVE Fr'.4? ABOUT

:..20,A KkILOMETEIL How MUCH COULD HENRY AvE IN A YEAR BY DRIVING?
- ,

2.' SIOIA IS GOING TO MAKE A PINE BOoKCASE. SEE NEEDS 4 SHELVES AND

2 SIDES. EACH SHELF WILL BE 80 CM LONG AND EACH SIDE 130 CM

LONG. Jr PINE BOARDS COST $495 A M LR, HOW MUCH WILL SILVIA
3

BE SPENDING?

3. IT TAKES A CUMBER C".AIDANY 142 HOURS TO CLEAR A TRACT OF LAND

PLUS ANOTHER 63 HouR5 TO REPLANT. How LONG WILL IT TAKE TO

CLEAR Alp REPLANT A TRACT OFLANDA0 TIMES AS LARGE?

4. tOGAN CAN TYPE 50 WORDS A MINUTE ACCURATELY. HOW MANY HOURS

WILL IT TAKE LOGAN TO TYPE A 12,000 WORD RESEARCH PAPER?

5. ELIZABETIO BOUGHT A SKI PARKA FOR $78.44 AND A TENNIS.RACKET FOR

$21.78. SHE CHARGED BOTH ITEMS ON HER NEW CHARGE ACCOUNT. SHE

MADE TWO MONTHLY PAYMENTS OF $16 EACH. THE INTEREST CHARGES FOR

THE TWO MONTHS WERE $2..78. IF ELIZABETH MAKES NO FURTHER

CHARGES DURING THE TWO MONTHS, HOW MUCH DOES SHE 8WE?

5
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I
A MUSEUM' RECEIVES ABOUT 3450 VISITORS EACH MONTH N_JUNE0

1

',. JULY, AND AUGUST. IN SEPTEMBER, OCTOBER,, APRIL, kit MAY, THE

q4 MUSEUM RECEIVES ABOUT 1400 VISITORS MONTHLY. IN EACH OF THE

. `'1i.".m...21W eiHER MONTHS, THE MUSEUM RECEIVES ABOUT 250 VISITORS MONTHLY;-..

....fiABOUT HOW MANY HUNDREDS OF VISITORS ARE WELCOMED YEARLY?

1 7. INTHE MONTH OF MARCH TIE SWEATER-M6P SOLD 33 SWEATERS AT

THE-REGULAR PRItE OF $24 EACH AND ANOTHER SWEATERS AT A

CLEARANCg PRICE OF $18 EACH, WHAT WERE THE TOTAL SALES OF

SWEATERS IN THE MONTH OF MARCH? z'

8. KEkizIS REPAIRING THE:AGEE'S COLOR TELEVISION. 4I1S REPAIR

RATES ARE SHOWN BELOW. IT1OOK KEN,3 HOURS TO FIND THE TROUBLE

AND WILL TAKE ANOTHER HOUR TO REPAIR THE SET. HOW MUCH WILL

KEN CHARGE MRAtEE FOR LABOR?

TYPE OF WORK

BLACK ANii WHITE TV

COLOR TV

CHARGE FOR 1ST HOUR EACH HOUR MORE

$20 $15

$26 . $18

A

9. TWILA'S BASKETBALL TEAM WOWTHE CITY CHAMPIONSHIP. SHE WAS
RIGH SCORER FOR THE GAME," SCORING 40 POINTS. SHE SCORED TWICE

AS MANY FIELD GOALS (2 POINTS) AS FREE THROWS (1 POINT).

"HOW MANY FIELD GOALS:DID1WILA SCORE IN THE CHAMPIONSHIP

GAME?

6 .1



CHOOSE ANY PROBLEM, SOLVE IT.

1/1T AN X ,OR A 0, OR THE

!BOARD, 'VIVO, PEOPLE

t v
PLAY.,- THREE AS. OR''OS IN A LINE

MINI sls__
irchestr. 10.00 10:00 9.00

9 IL alcony 6.50 6.50 6.00

,=, rchestr 14.00 14.00 llr
CO ialcony 9.50 9.50

i).Ak

7.90 40 19.00

7 501

50 7707 2

WINS. IF ONE' 46!,1 PLAYS) TWO TIC-TAC-TOES ARE NEEDED TO WIN.

A

N.1.. MR, AND Mk$.'GOLDSTEIN PLAN TO SEE A PLAY, AT THE C61,4 PALACE. ...
.

p...

4 .

HOW MUCH WILL TWO BALCONY SEATS COST FOR A FRIDAY NIGHT PERFORMANCE?

THE SUM OF TWO NUMBERS IS 115, ONE NUMBER IS 3 LESS"THAN THE

OTHER NUMBER, WHAT IS THE SMALLER NUMBER?.

ON JULY-1) WEST SIDE CAR SALES HAD 234 CARS ON THE LOT. BY

0 JULY 15)4- OF THE CARS WERE LEFT. HOW MANY CARS HAD BEEN SOLD?

4. THE BOTTLING COMPANY HAS 2 BOTTLING MACHINES THAT,BOTTLE 240

BOTTLES OF SOFT PRINKS A MINUTE. HOW MANY SODAS-CAN BE BOTTLED

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.

HER WEEKLY PAYCHECK Is,$78,42, , How MANY HOURS A WEEK DOES

VIRGINIA WORK?

6, WALTER BEGAN'THE DAY WITH $100,52 IN HIS CASH DRAWER, DURING THE

DAY) HE SOLD 48 ALBUMS AT $5.99 EACH/ 14 ALBUMS AT $8,79 EACH)

AND 2 COLLECTOR'S EDITIONS AT $24.95 EACH. HOW MUCH MONEY SHOULD

0 WALTER HAVE IN HIS CASH DRAWER AT THE END OF THE DAY?
1:1

7
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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 KM,

12,289 KM, AND 12,755 KM, RESPECTIVELY. How MUCH LARGER IS THE

DIAMETER OF EARTH THAN THE-DIAMETER OF MERCURY?

8. JAY DRIVES A TOTAL OF 84 KM A DAY TO AND FROM WORK. IF HIS

CAR TRAVELS ABOUT 6 KM ON A LITER OF GASOLINE, IN HOW MANY

DAYS WILL RANDY USE 70 LITERS OF GASOLINE?

9. LEON BOUGHT A 1,59 KG CHICKEN COSTING $3.15, 0.95 KG OF

HAMBURGER COSTING $2.98, AND A BAG OF APPLES COSTING $1.77,

WHAT WAS THE TOTAL COST OF LEON'S PURCHASES?

r.

8
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TIC- TAC -TAC 59.80 88.08

CHOOSE ANY PROBLEM. SOLVE IT. PUT AN X OR A 0

ON THE TIC-TAC-TOE BOARD. IF TWO PEOPLE PLAY,

THREE XS OR OS IN A LINE WINS. IF ONE PERSON

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

24

$3 1500 28

180 45 2135

1. THE MILLERS BUY A $487 STOVE AND A $736 REFRIGERATOR ON CREDIT.

THE FINANCE CHARGE IS $289 IF THE LOAN IS PAID BACK IN 24 EQUAL

MONTHLY PAYMENTS: How MUCH WILL EACH MONTHLY PAYMENT BE?

2. THE 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 TJCXETS

MUST BE SOLD. HOW MANY STUDENT TICKETS CAN HE AFFORD TO SELL AND

STILL MEET EXPENSES?

3. MR. WILSON BUYS A $899 SOFA ON CREDIT. IN ADDITION TO THE SALES

TAX OF $44.96, HE MUST PAY A FINANCE CHARGE OF $113. IF HE

REPAYS THE LOAN IN 12 EQUAL MONTHLY PAYMENTS, WHAT IS THE

AMOUNT OF EACH PAYMENT?

4. ALEX IS BUYING FENCING TO ENCLOSE A RECTANGULAR PLAY AREA FOR

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

36 M2. WHAT IS THE LEAST AMOUNT OF FENCING HE WILL NEED?

1

9



TIC-TAC-TOE (coNT'D)

5. THE POPULATION OF QUEBEC 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 1971?

6. IN 1947/ A TOWN BEGAN TAKING A POPULATION COUNT OF ITS CITIZENS.

THE POPULATION THAT YEAR 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?

7. AS AN ELECTRICIAN, SHERRY CHARGES $14.95 AN HOUR FOR HER SERVICES

ON WEEKDAYS5AND $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?

8. MR, MAYS', AN APPLIANCE SALESPERSON, EARNS $55 FOR EACH DRYER,

$90 FOR EACH REFRIGERATOR/ AND $65 FOR EACH STOVE. IN A RECENT

MONTH HE SOLD 12 STOVES, 12 REGRIGERATORS, AND 5 DRYERS. WHAT

WERE HIS EARNINGS FROM THESE SALES?

9. THE SUM OF FOUR CONSECUTIVE NUMBERS IS 174, WHAT IS THE LARGEST

OF THESE NUMBERS? '



TIC-TAC-TOE

CHOOSE ANY PROBLEM BELOW. SOLVE IT. PUT AN X

OR A 0 ON THE ANSWER ON THE TIC-TAC-TOE

BOARD. IF TWO PEOPLE PLAY, THREE XS OR OS

IN A LINE ARE NEEDED TO WIN.

1. IF YOU MULTIPLY MY NUMBER BY 6 AND-THEN

DIVIDE BY 12, YOU GET 4, WHAT'S MY NUMBER?

2, IF YOU DIVIDE MY NUMBER BY 4 AND THEN MULTIPLY

BY 10, YOU GET 40, WHAT'S MY NUMBER?

12

15 lb 10

9 14

IF YOU DIVIDE MY NUMBER BY WAND THEN ADD 18, YOU GET 20,

/WHAT'S MY NUMBER?

(7) 4, IF YOU ADD 53 TO MY NUMBER AND THEN DIVIDE BY 7, YOU GET 10.

WHAT'S MY NUMBER?

SEVEN TIMES MY NUMBER IS 20 MORE THAN 5 TIMES MY NUMBER.

WHAT'S M7 NUMBER?

6. IF YOU MULTIPLY MY NUMBER BY 9 AND SUBTRACT 49, YOU.GET 50.

WHAT'S MY NUMBER

7. MY NUMBER IS BETWEEN 10 AND 20. IF YOU DIVIDE IT BY 11, YOU

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

-

8. IF YOU MULTIPLY MY NUMBER TIMES ITSELF AND ADD 19, YOU GET

100. W,4T'S MY NUMBER?

0 9, IF YOU MULTIPLY MY NUMBER BY 5 AND ADD 10, YOU GET 75.

WHAT1mY NUMBER?



TIC-TAC-TOE

CHOOSE ANY PROBLEM, SOLVE IT. PUT AN X

OR A 0 ON THE TIC-TAC-TOE BOARD, IF TWO

PEOPLE PLAY, THREE XS OR OS IN A LINE

WINS, IF ONE PERSON PLAYS, TWO TIC-

TAC-TOES ARE NEEDED TO WIN,

1, THE POSTAGE FOR 5 SMALL BOXES IS 95. How MUCH POSTAGE FOR

EACH BOX?

3. ONE BOX HOLDS T3POOND OF LEMON DROPS, HOW MANY BOXES CAN BE

FILLED WITH 1 IT POUNDS OF LEMON DROPS?

3. WHAT IS THE PERIMETER OF AN EQUILATERAL TRIANGI4WITH A SIDE

6 FT. LONG? 0

4. A BOX OF ASSORTED CHOCOLATES CONTAIN POUNDS OF EACH KIND,

HOW MANY KINDS OF CHOCOLATES IN A 1 y POUND BOX?

5. ROBERT EARNS $3.25 PER HOUR WORKING AT A GARAGE. ONE WEEK HE

WORKED 15 HOURS ANDTHE NEXT WEEK HE WORKED 23 HOURS, HOW

MANY MORE HOURS DID HE WORK THE SECOND WEEK?

6. THE CEMENT TRUCK HAS 8 CUBIC YARDS OF CONCRETE IN IT, THE

DRIVER DUMPS OF IT FOR A DRIVEWAY, How MANY CUBIC YARDS

ARE LEFT IN THE TRUCK?

7. WRITE'THIS ROMAN NUMERAL IX AS AN ARABIC NUMERAL.

8. A BULLDOZER DRIVER GRADES 3 OF A 15-ACRE LOT, HOW MANY

ACRES DOES HE STILL HAVE TO GRADE?

9. HOW MANY SIDES DOES A RHOMBUS HAVE?

12
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TIC-TAC-TOE

CHOOSE ANY PROBLEM BELOW, SOLVE IT. PUT AN X

OR A 0 ON THE ANSWER ON THE TIC-TAC-TOE 6 62 16
BOARD, IF TWO PEOPLE PLAY, THREE XS OR OS

IN A LINE WINS. IF ONE PERSON PLAYS, TWO' 48 45
TIC-TAC-TOES ARE NEEDED TO WIN,

1. A RUG 9 FT. x 12 FT, COSTS $34,56, THIS 32 4 61
IS HOW MUCH PER SQUARE FOOT?

2, IF 30 ORANGES.. COST $9.30, WHAT DO 2 ORANGES COST?

3. AT 3 FOR 15, HOW MUCH DO 9 APPLES COST?

PEGGY HAS 42 JACKS, BETH HAS 1 AS MANY AS PEGGY, AND SUE HAS

1 AS MANY AS PEGGY, HOW MANY MORE JACKS DOES BETH HAVE THAN

SUE?

5. A BOY WALKS 42 FT. IN 7 SECONDS. THIS IS HOW MANY FT, /SEC?

.6, JAMES RAN 40 MILES IN 10 HOURS. THIS IS HOW MANY MILES PER HOUR?

7, WRITE THIS ROMAN NUMERAL LXI AS AN ARABIC NUMERAL.

8. HOW MANY INCHES ARE THtPE IN 1 OF 12 FEET?

9, THERE ARE 64 BEEF AND DAIRY CATTLE IN THE PASTURE. IF 4 ,,,-;

A ,,,5:,,,,
OF THEM ARE BEEF CATTLE, HOW MANY DAIRY CATTLE ARE THERE?

13
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TIC-TAC-TOE

CHOOSE ANY PROBLEM BELOW, SOLVE IT.

PUT AN X OR A 0 ON THE ANSWER ON THE

TIC- TAC-TOE BOARD, IF TWO PEOPLE

PLAY, THREE XS OR OS IN A LINE WIN.

IF ONE PERSON PLAYS, TWO TIC.4.TAC...TOES

ARE NEEDED TO WIN.

1. HOW MANY LEGS ON 12 COWS AND 9 CHICKENS?

2, I HAD $20. I SPENT $2.50, $4.25, AND $9 25. HOW MUCH IS

LEFT?

3. HOW MUCH MONEY IS 44 DIMES AND 12 NICKELS?

4. ROLLER COASTER RIDES COST 75 EACH FERRIS WHEEL RIDES COST

50N EACH, WHAT'S THE COST FOR 4 ROLLER COASTER RIDES AND 6

FERRIS WHEEL RIDES?

5. HOW MANY HOURS IN 2 DAYS AND 12 HOURS?

6. HOW MANY LEGS ON 12 DOGS AND 4 CATS?

9
7. I BOUGH' 4 RECORDS AT $4.25 EACH I GAVE TH CLERK $20.

HOW MUCH CHANGE DID I RECEIVE?

8. THERE ARE 6 TEAMS OF FOURTH GRADERS AND 1 TEAMS OF FIFTH

GRADERS. EACH TEAM HAS 6 PLAYERS, HOW MANY PLAYERS ARE

THERE?

9. I HAD 47 COMIC BOOKS: I GAVE MY FRIEND 15 OF THEM AND HE GAVE

ME 23 OF HIS. How MANY DO I HAVE NOW?

14 19
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LOGIC PUZZLES

IT IS INTERESTING TO OBSERVE THAT PUZZLES OF THE PURELY LOGICAL

TYPE ARE REPRESENTATIVE OF THE ENTIRE SCIENTIFIC PROCESS. AT THE

BEGINNING ONE IS CONFRONTED WTTH A MASS OF MORE OR LESS UNRELATED

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

IMMEDIATELY, BUT USUALLY IT IS NECESSARY TO MAKE ASSUMPTIONS TO

GUIDE THE SEARCH FOR A SOLUTION. THE VALIDITY OF THESE ASSUMPTIONS

MUST BE CHECKED BY TESTING FOR CONSISTENCY WITH THE ORIGINAL DATA.

IF INCONSISTENCIES. ARTPEAR) THE ASSUMPTIONS MUST BE REJECTED AND

OTHERS TRIED UNTIL FINALLY A CONSISTENT SET OF CONCLUSIONS EMERGES.

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

NEVERTHELESS) THERE ARE SOME GENERAL SUGGESTIONS ON HOW TO ATTACK

PUZZLES OF THIS SORT.

EXAMPLE:

JONES, SMITH, JOK.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 ONTHE 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 4.BIOGRAPHY OF JONES.

4) JONES HAS NEVER HEARD OF JOHNSON. WHAT IS EACH MAN'S

ARTISTIC FIELD?

TO KEEP TRACK MENTALLY OF THESE MANY FACTS AND THE HYPOTHESES

15 20
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AND CONCLUSIONS BASED UPON THEM IS CONFtiSING AND DIFFICULT,

THEREFORE, MAKING A CHART WHICH SHOWS ALL POSSIBILITIES IS A

CoOD WAY TO START YOUR SOLUTION,

'DANCER PAINTER SINGER . WRITER.

JONES

SMITH

JOHNSON

MAYS

NOW FROM 1), IT IS KNOWN THAT NEITHER JONES NOR JOHNSON IS THE

SINGER, PLACE AN X OPPOSITE THEIR NAMES IN THE COLUMN HEADED BY

THE SINGER,

FROM 2), IT 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 NOR JONES. PLACE AN X OPPOSITE

THE NAMES MAYS AND JONES IN THE COLUMN HEADED WRITER.

THE CHART NOWAOOKS LIKE THE FOLLOWING:

DANCER PAINTER SINGER WRITER

JONES X X

SMITH X

JOHNSON

MAY%

IV A CLUE HAD STATED THAT SMITH WAS THE SINGER,-A CHECK WOULD

HAVE BEEN PLACED OPPOSITE SMITH'S NAME IN THE COLUMN HEADED SINGER.
16

21



HOWEVER, SIN THIS PROBLEM, THERE-WERE NO DIRECT FACTS GIVEN. BUT

AT.THIS STAGE ?HEN.THE CHART IS EXAMINED, IT IS CLEAR THAT JOHNSON

IS THE WRITER BECAUSE ALL OTHER POSSIBILITIES ARE MARKED OFF. SO

PLACE A CHECK OPPOSITE JOHNSON'S NAME IN.THE COLUMN HEADED WRITER

AND FILL THE REMAINING. SNARES 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 IN HEADED PAINTER. BY ELIMINATION

ON THE CHART, JONES MUST BE THE DANCER, PLACE X'S IN THE OTHER

SQUARES IN THE DANCER COLUMN.

OBSERVE THAT THE SINGER MUST BE SMITH. ADD A CHECK AND X'S IN

THE CORRECT SQUARES.

FINALLY, MAYS MUST BE1THE 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

WOW, FOR HIM, BUT WAS TOLD THAT THE CARPENTER WAS OUT DOING

SOME REMODELING FOR THE PLUMBER,

THE PLUMBEa MAKES MORE MONEY THAN THE PAINTER, JOHNSTON

MAKES MORE MONEY.THAN SHEPARD. NICHOLS HAS NEVER HEARD OF

JOHNSTON. WHAT IS EACH MAN'S OCCUPATION?

1? 22



2) THE FOLLOWING IS A PART OF AfREPORT SUBMITTED BY AN INVESTIGATOR

FORA MARKET ANALYSIS AGENCY WITH STANDARDS OF ACCURACY SO HIGH

THAI IT BOASTS THAT AN EMPLOYEE'S FIRST MISTAKE IS HIS LAST.

NUMBER INTERVIEWED 100

NUMBER WHO DRINK COFFEE 79

NUMBER WHO DRINK TEA 69

NUMBER WHO DRINK BOTH 47

AI

WHY WAS TI.E INTERVIEWER DISCHARGED?

3). MARTHA JUST GOT FOUR NEW STAMPS FOR HER - COLLECTION. SHE IS

CONFUSED ABOUT WHICH STAMP COMES FROM WHICH COUNTRY. CAN YOU

SORT THE STAMPS?,

1. THE STAMP WITH THE TRAIN ON IT IS PINK.

2. THE GERMAN STAMP HAS A PICTURE OF A RUNNER.

3. THE FLOWER IS NOT ON THE FRENCH' TAMP.

4. THE SWEDISH STAMP IS NOT PINK.

5. THE PLANE IS NOT ON A YELLOW STAMP.

6. THE UNITED STATES STAMP IS BLUE.

7, THE FLOWER IS ON A VIOLET STAMP.

COUNTRY

COLOR

it

4

PICTURE ,

18

/
.

it.0

0



4) THIS IS 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, CAN YOU HELP HIM UNDERSTAND

WHATIS,HAPPENING? WHO IS THE CAPTAIN OF THE TEAM?

1, THE RIGHT-GUARD WAS THE LOW SCORER.

2. SAM SCORED MORE THAN BEN BUT LESS THAN ED.

3. THE CAPTAIN PLAYED LEFT-FORWARD.

4. ED SCORED MORE THAN THE CAPTAIN. 0.
.....

ob.

5. JACK AND DAVE TOGETHER SCORED LESS THAN-THE RIGHT-FORWARD.

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

7. DAVE PLAYED LEFT - GUARD..

8. THE RIGHT-FORWARD SCORED MORE THAN THE LEFT-FORWARD.

POINTS SCORED 7 16 _21 10 15

POSITION PLAYED ....2_

PLAYER'S NAME

5) THERE ARE ONLY 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
d

LIVES AND WHAT KIND OF CAR EACH DRIVES?

1. THE WATSONS LIVE NEXT TO THE JONES; -..,/

2, MR. WILSON'S SON, BILLY BOB, IS FRIENDLY WITH MR. WATSON'S SON..

3. THE FAMILY ON THE RIGHT DOES NOT DRIVE A FORD.

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

PEOPLE WHO DRIVE THE FORD.

5. THE FAMILY IN THE MIDDLE HAVE NO CHILDREN.

0 6. BILLY-BOB THINKS HIS DAD'S CADILLAC IS GREAT.

7. ONE FAMILY OWNS A PLYMOUTH.



S.

6) A CAT) A DOG) A GOAT) AND A HORSE ARE NAMED SANDY) BLACKY) A"

DUKE) AND RUSTY, READ THE CLUES BELOW TO FIND EACH ANIMAL'S

NAME. \

1. DUKE IS SMALLER)THAN EITHER THE DOG OR RUSTY,
s.

2. THE HORSE IS YOUNGER THAN SANDY.

3. BLACKY IS THE OLDEST 'AND IS A GOOD FRIEND OF THE DOG.

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

PAIRED OFF AND BECAME ENGAGED NOTHING WOULD DO BUT A TRIPLE

ANNOUNCEMENT PARTY, NATURALLY THEY WANTED TO BREAK THE NEWS

TO THEIR FRIENDS IN AN UNUSUAL WAY,
...".........

,

7

AT JUST THE RIGHT MOMENT DURING THE PARTYEVERYONE WAS GIVEN

A CARD BEARING THE INFORMATION, . 4

WHO NOW ARE SIX WILL SOON BE THREE)

AND GAILY WE CONFESS IT/

BUT HOW WE'VE CHOSEN YOU MAX KNOW

NO SOONER THAN YOU GUESS IT,

JOE) WHO IS OLDER THAN SAM IS SALLY'S BROTHER, PATSY IS THE

..
OLDEST GIRL. -THE TOTAL AGE OF EACH COUPLE TOBE 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.

-25
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8) JACK DONAVAN WAS KILLED ON A LONELY ROAD TWO MILES FROM TRENTON

AT 3:30.A.M: ON MARCH 17, 1933, SHORTY MALONE, TONY VERELLI,

HANK RODGE,A,JOEY FREIBERG, AND RED JOHNSON WERE ARRESTED A

WEEK LATER AND QUESTIONED. EACH OF THESE MEN MADE FOUR SIMPLE

STATEMENTS OF WHICATHREE WERE ABSOLUTELY TRUE 'AND ONLY ONE s'

OF THEAZALSE. ONE. OF THESE FI\Vf MEN KILLED DONAVAN. TO

SOLVE THIS PUZZLE, pLAcggvir OR "F" OVER EACH STATEMENT AS

YOU DECIDE,WHEIHER IT IQ TR6 OR FALSE. START WITH TONY'S

STATEMENT, "ORF OF US IS GUILTY11 THIS STATEMENT IS GIVEN

TO Be p.a.. RED's:th STATEMENTS' "I DID NOT KILL DONAVAN"

AND "SHORTY4LIED WHEN HE SAID,'I'M GlielLTY.'"ARE EITHER BOTH

TRUE OR BOTH FAL4, SINCE ONLY ONE STATEMENT CAN BE FALSE,

.BOTH 00' THESE MUST BE TRUE.

SillORty2 WAS IN CHICAGO WHEN DONAVAN WAS MURDERED, I NEVER

KILLED ANYONE. RED IS' THE GUILTY MAN, JOEY AND I WERE PALS."

HAKEI. "I DID NOTAILL DONAVAN. I NEVER OWNED A REVOLVER IN

MY LIFE, RED KNOWS ME. I WAS IN PHILADELPHIA THE NIGHT OF

MARCH 17..."

TONY: "HANK LIED WHEN HE SAID HE NEVER OWNED A REVOLVER, THE

MURDER WAS COMMITTED ON ST, PATRICK'S DAY. SHORTY WAS IN CHICAGO

AT THAT TIME WHEN THE MURDER WAS COMMITTED, -ONE OF US FIVE IS

GUILTY,"

kEII "I DID NOT KILL DONAVAN. RED HAS NEVER BEEN IN TRENTON,

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

THE NIGHT OF MARCH 17."

RED: 1 DID NOT KILL DONAVAN, I HAVE NEVER BEEN IN' TRENTON.

I NEVER SgW.HANK BEFORE NOW. SHORTY LIED WHEN HE SAID I'M GUILTY,"

WHICH OF THE FIVE MEN KILLED DONAVAN?

21 26
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9) IN A CERTAIN BANK THE POSITIONS OF CASHIER) MANAGER) AND TELLER

ARE HELD BY BROWN) GREEN AND WHITE, THOUGH NOT NECESSARILY

RESPECTIVELY. THE TELLER, WHO WAS AN ONLY CHILD, EARNS THE

LEAST. WHITE/ WHO MARRIED BROWNS SISTER) EARNS MORE THAN

THE MANAGER. WHAT POSITION DOES EACh MAN FILL?

10) IN THIS PitIRER CASE YOU ARE TO FIND THE VICTIM) THE WITNESS) THE

POLICEMAN) THE JUDGE/ AND THE HANGMAN; AS WELL AS THE KILLER.

THE VIOTIM.1DIED 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 )0 DEATM) AND HANGED.

THE SIX MEN INVOLVED IN THE CASE ARE CRAIG) DUNN) GROVER) HILL/

MAYS) WILSON, YOU ALSO HAVE THE FOLLOWING FACTS.

1. MAYS HAD NOT KNOWN THE VIZYIM OR THE MURDERER,

2. IN 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. .At!.

5. THE POLICEMAN TESTIFIED THAT HE PICKED 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.

27
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11) THE ORGANIZATION OF THE BUSINESS OFFICE OF A CERTAIN COMPANY

CONSISTS OE THE FOLLOWING: PRESIDENT, VICE-PRESIDENT, MANAGER,

AUDITOR, CLERK, AND SECRETARY, THE NAMES OF THE OFFICE PERSONNEL

IN ALPHABETICAL ORDER ARE: MR, BRuWN, MR. CRAWFORD, MISS GREEN,

MRS, JOHNSTON, MISS JONES, AND MR. SMITH,

1. THE VICE-PRESIDENT IS `THE PRESIDENT'S GRANDSON.

2. THE MANAGER IS THE SECRETARY'S SON-IN-LAW,

3. THE AUDITOR IS MISS GREEN'S STEP-SISTER.

4. MR. BROWN IS A BACHELOR,

5. MR. CRAWFORD IS 25 YEARS OLD,4

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

WHAT IS THE MANAGER'S NAME?

12) 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. BETTY, JANE, SUE, AND JOE SHOT 106, 102, 200, AND 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 TnIR CARDS, IT TURNED

OUT THAT TWO OF THE COUPLES HAD THE SAME SCORE.

4. JOE'S WIFE BEAT DAVID'S WIFE,

WHAT IS THE NAME OF EACH MAN'S WIFE, AND WHAT SCORES DID

DAVID AND JOE MAKE?

1711
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13) JIMENEZ, RODRIGUEZ, MARTINEZ, AND CONTRERAS ARE FOUR MEN WHOSE

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

THOUGH NOT NECESSARILY RESPECTIVELY.

1. JIMENEZ AND RODRIGUEZ ARE NEIGHBORS AND TAKE TURNS DRIVING

EACH OTHER TO 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.

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.

WHAT IS EACH MAN'S OCCUPATION?

14) ON AN AIRPLANE FLYINC FROM NEW YORK TO SAN FRANCISCO THERE ARE

PASSENGERS NAMED BOB, DAVID, AND JOE. THE PILOT, CO-PILOT, AND

NAVIGATOR HAVE THE SAME FIRST NAMES, B4T NOT RESPECTIVELY.

1. THE NAVIGATOR LIVES HALFWAY BETWEEN NEW YORK AND SAN FRANCISCO.

2. PASSENGER BOB LIVES IN NEW YORK,

3. THE PASSENGER WHO LIVES NEAREST TO THE NAVIGATOR EARNS EXACTLY

THREE TIMES AS MUCK A MONTH AS THE NAVIGATOR.

4. THE PASSENGER WITH THE SAME NAME AS THE NAVIGATOR LIVES IN

SAN FRANCISCO.

5. JOE, A MEMBER OF THE CREW, RECENTLY BEAT THE CO-PILOT AT

HANDBALL.

6. PASSENGER DAVID EARNS $200 A WEEK.

WHAT IS THE PILOT'S FIRST NAME?

.24
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15) FIVE KIDS/ RUTH, JANE, PHIL/ MARK, AND JOE WENT FOR LUNCH.

HERE'S WHAT THEY BOUGHT:

2 DOUBLEBURGER5. . 9O' EACH 1 CHEESE) URGER, . . , 75 EACH

2 HAMBURGERI . . . 6N EACH 2 COLAS 2O EACH

2 SHAKES 0 ,, , . 3 EACH 1 MILK 2O EACH

3 FRENCH FRIES u . 25 EACH
\

UNFORTUNATELYssEVERYTHING GOT MIXED UP ON THE TRAY. CAN YOU

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

1, EACH PERSON HAD ONE DRINK AND A BURGER OF SOME RIND.

2, THE PEOPLE WHO HAD DOUBL.EBURGERS DIDN'T HAVE FRENCH FRIES,

3. THE CHEESEBURGER PERSON DRANK A COLA.

4, THE GIRLS HAD THE SAME THING TO DRINK.

5. PHIL DIDN'T HAVE FRENCH FRIES BUT HIS LUNCH COST THE MOST,
.;

6. NO,TWO PEOPLE HAD THE SAME LUNCH.

7. PHIL AND JOE DRANK THE SAME THING.

8. JANE'S LUNCH COST THE LEAST,

LUNCH

NAME

COST L I_ i___ 1_ $____

4*

25

ad



16) SIX HORSES RAN IN THE BIG RACE, THE JOCKEYS WORE SHIRTS OF

DIFFERENT COLORS, CAN YOU FIGURE OUT THE ORDER IN WHICH THE

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

WAS WEARING?

I. JOHNSTON'S DARLIN' WON THE RACE,

2. THE RED WIRT CAME IN JUST BEHIND MARTIN'S FOLLY.

3, THE BLUE SHIRT WAS LAST.

4. TriVYELLOW SHIRT CAME IN THIRD,

5. MARTIN'S FOLLY WAS SLOWER THAN THE YELLOW SHIRT.

6. THE JOCKEY ON JOHNSTON'S DARLIN' AND THE JOCKEY IN THE VIOLET

SHIRT ARE BROTHERS,

7. THE ORANGE SHIRT CAME IN BETWEEN WINNER'S CIRCLE AND LUCKY

LADY,

8. FIRE BALL CAME IN BEFORE THE YELLOW SHIRT.

9. THE VIOLET SHIRT BEAT WINNER'S CIRCLE,

10, LUCKY LADY HAS NEVER BEEN BEATEN BY DANCER.

COLOR NAME PLACE

RED

YELLOW

ORANGE

GREEN

BLUE

VIOLET

26

31



17) AFTER 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 THEIRSHOTS, SO HE

MADE OUT THE FOLLOWING LIST OF STATEMENTS WHICH HE TURNED IN TO

THE COACH AFTER THE PLAYERS HAD FINISHED SHOOTING:

1. THE FIVE WITH THE HIGHEST SCORES WERE LLOYD, CARLTON,' RONALD,

JOE, AND ROY, BUT NOT RESPECTIVELY.

2. ;THE PLAYER WITH THE HIGHEST SCORE AND THE PLAYER WHO FINISHED

FIFTH HAD NEVER BEEN IN A SEASON GAME AT THE SAME TIME.

3. LLOYD 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 Ng(/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

FOUR GAMES OF THE SEASON DUE TO AN INJURY.

8. JOE HAD PLAYED AT SEPARATE TIMES DURING THE LAST GAME OF

THE'SEASON WITH BOTH THE HIGHEST SCORER AND THE RUNNER -UP.

USING THE FACTS PROVIDED, THE COACH WAS ABLE TO DETERMINE THE

ORDER IN-WHICH THESE FIVE FINISHED THE CONTEST.

IN WHAT ORDER DID THE PLAYERS FINISH? 1

1. 2. 3. 4. 5.



18) ANN, BETH, CLEO) DONNA, AND EDITH WERE CLOSE FRIENDS IN HIGH

SCHOOL, AS WERE THE FELLOWS THEY DATED, NOT IN ORDERLESTER)
4 1

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, DELTA, CHI, AND IOTA, THE BOYS EACH DECIDED ON A DIFFERENT

COLLEGE MAJORPRE-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 IOTA 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 FIRST WEEKS OF SCHOOL WERE HARD) FINANCIALLY; FOR CALVIN.

HE COULDN'T AFFORD TO TAKE THE BETA GIRL OUT. SO THE TWO OF

THEM STUDIED TOGETHER, AND SHE HELPED HIM WITH HIS HISTORY

{PERSON
DATED

COURSES.

4. WARREN'S GIRL WAS A DELTA.

S. THE DELTA GIRL AND THe ECONOMICS MAJOR OFTEN DOUBLE-DATED

WITH CLEO AND THE PRE-LAW STUDENT.

ANN BETH CLEO DONNA EDITH

MAJOR
SUBJECT,,

SOCIAL
GROUP

28
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0 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 GAMES THINKING THAT HE WOULD STUMP THE CHEERLEADERS) THE

COACH GAVE THEM THE FOLLOWING STATEMENTS:

1. THE BATTING ORDER WILL BE ALTON, BILL) CARL) DENNIS) ERIK)

FRANK) GEORGE) HENRY) AND JUSTIN.

THE CENTER FIELDER IS TALLER THAN THE RIGHT FIELDER.

3. ALTON IS'NOT THE CATCHER THIS YEAR.

4, ERIK'S SISTER GOES STEAD" WITH THE SECOND BASEMAN.

4

5. ERIK, FRANK, JUSTIN, THE RIGHT FIELDER, AND THE CENTER

FIELDER ARE ALL SENIORS; THE REST ARE UNDERCLASSMEN.

6. ERIK AND THE OUTFIELDERS PLAYED BALL LAST SUMMER.

7. JUSTIN, BILL, AND THg PITCHER WERE ON THE ALL-CONFERENCE

TEAM LAST YEAR.

8. HARRY AND THE THIRD BASEMAN RIDE TO SCHOOL IN THE SAME CARS

9, ALTON) JUSTIN, AND THE SHORTSTOP ARE MATH CLUB MEMBERS.

10. ALL THE BATTERY AND THE INFIELD, EXCEPT BILL, ALTON, AND

HARRY, ARE SHORTER THAN CARL.

11. THE PITCHER IS THE JUNIOR CLASS PRESIDENT.

12. THE CATCHER AND THE THIRD BASEMAN ARE CO-CHAIRMEN OF THE

JUNIOR PROM DECORATIONS COMMITTEE THIS YEAR.

13. CARL IS THE ONLY JUNIOR IN SPANISH CLASS.

1l4 DENNIS, HARRY) JUSTIN, AND THE CATCHER ALL RIDE HOME EACH

EVENING WITH THE SECOND BASEMAN. .1

15. FRANK IS TALLER THAN DENNIS, WHILE GEORGE IS SHORTER THAN

DENNIS, EACH Of THEM IS HEAVIER THAN THE THIRD BASEMAN.

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

17. THE SHORTSTOP) THE THIRD BASEMAN) AND DENNIS ALL HAVE PART-

TIME JOBS AFTER PRACTICE.
29
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20) 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,' WHO WERE BIBB, CARR, DAY, FINKS,

HARTE, JIMINEZ, KAHLER, LEGGETT, MOSEY, 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 AND TARVIN CHALLENGED THE ENDS TO A RACE.

5. DAY, MOSLEY, AND THE TACKLES WERE JUNIORS.

6. KAHLER AND THE RIGHT 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 SENIOR CLASS OFFICERS*

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

10. JIMINEZ, MOSLEY, AND THE CENTER WERE THE FASTEST LINEMEN.

11. LEGGETT AND THE CENT WERE MATH CLUB MEMBERS.

12. DAY, LEGGETT, AND TARVIN, ALL LINEMEN, PLAYED ON THE SAME SIDE

OF THE LINE.

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

ill; FINKS, NORWOOD, AND THE FULLBACK RODE TO SCHOOL TOGETHER.

15. HARTE, MOSLEY, AND THE FULLBACK WERE THE TEAM CAPTAINS.

16. FINKS USUALLY LINED UP BEHIND JIMINEL,

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

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

30
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10 11

12 13 14 15 16

17 Ns, 18

19 20

21

23

ACROSS DOWN

1) DCCXXV 16) I I 1) VII 15) MDCXLI

4) XIV 17) DXLI 2) XXII 16) CCLI I

6) CCXV 18) XCV 3) DIX 18) IX
'*#

8) DIII 19) XI I I 4) CI 20) CCCLXI I

9) I 20) 6CCXL I I 5) XLII I 21) LXXV I

10) XC 21) DCCLX I 7) DIV 22) LIII

11) XXI 22) V 8) DXX 23) IV

12) LV 23) CDLXII. 9) MDLI 24) V

14) CDX 24) DXXXV 13) DXLI I I

631
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ACROSS

1) AREA OF SQUARE: SIDE HI

4) L.G.M. OF 2, 8, 7

6) 46 x 17

8) 1239 FT, = ? VD,

9) No. OF SIDES OF A RHOMBUS

10) No. OF EGGS IN A DOZEN

11) 1032 IN, = ? FT.

12) x 125 .

35 12

PEW'7 'ME
LIMIL,raw MIL

14 irll
NMI 11LN 18

19 MEM 20

Xilt17° Et
N. ILIUM

3) 227 VD, = ? FT,

4) 43 FT, = ? IN.

14) 39156 52 5) 9 x 7

16) NA OF SIDES OF A QUADRILATERAL 7) -1- X 759

8) '9236 8753

9) 237 + 1415 + 1519

13) 6872 - 6349

17) L.C.M. OF 15, 16, 18

18) G.C.F. OF 45, 60

19)

20) 1674 986

21} 17280 36

23) 982,25 493.25

'24) 324.5 + 196.42

DOWN

2) i x 114

15) No, OF FT. IN 1 MILE

16) 25 + 136 + 293

20) 25 + 237 + 163 + 264

21) .6 x 8

22) x

23) No OF SIDES OF A
PARALLELOGRAM

24) No. OF SIDES OF A PENTAGON .
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MATHEMATICAL WORD SEARCH

WHEN USING WORD SEARCHES) YOU MIGHT WANT TO GIVE THE STUDENTS ONLY
i

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. INSTEAD 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, CONTEt\

CRAWFORD JOHNSON) MATHEMATICS PROGRAM DIRECTOR) AND REQUEST ONE FOR
.

YOUR SCHOOL.

35
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GEOMETRYGRAM

THERE ARE AT .LEAST 40 WORDS PERTAINING TO GyMfTRY IN THE PUZZLE

BELOW.. THEY BE BE WRITTEN UP, DOWN/ ACROSS, DIAGONALLY, BACKWARD/

OR FORWARD. SOME WORDS MAY OVERLAP.

O S R ADI-USNESUT,B000
R ECTANGLEWEKSNIPA
EGOR AF A A A P A.THG I R P

I M N I E I P R I S M E E E N 0 C

EEG AMNR ETEMA IDLTP
MNRNUI I T C I IV IEI'RL
I TUGLTBASEUUAGUAM
R X E L O Y P L A A A L A R R C E

EENEVSE.INTERSE'CTR
PTT I I E E R ILP.I TEtE00
EROXOTADLOOAOSRRE
LEA AUDUAUPLAN.EEVI'll
G V E C I A R U A A A A A D H F T

NRAUEASQUAREEKPAX
AISJPI I ACR ICLESCI
IOEERGEDISOS:CELES
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GEOMETRYGRAM

ACUTE
ANGLE
AREA
ARC
AX IS

BASE ,

CIRCLE
CONE
CONGRUENT

DEGREE
DIAMETER

PATH
PERIMETER ,

PLANE
POI NT
POLAR
POLE
PRISM
PROTRACTOR

QUADRILATERAL

RADIUS
RAY
RECTANGLE

EQUAL SEGMENT

FACE
SET,

SIX
-

INFINITY
SKEW
SPACE

INTERSECT SPHERL
ISOSCELES SQUARE

LATERAL THEOREM

METER
TRIANGLE

OBTUSE
VERTEX
VOLUME

PARALLEL



WORD SEARCH

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

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

OR FORWARD, SOME WORDS MAY OVERLAP.

L T_RAPEZOIDYRTEMOEGRE
FONTMONOTONEYARDLRO V
NINENULZRUDILOSNE0t0 E
ESCALENELBYIPLOTVUTN
S OUTHAZAVLNSII.TOEPO T.
TSLIfOTVREEEMTRIAN.GLE
ACUTEOAIWALOBARAPX
LENGTHRRUTUSUBMOHROI'
ALIOEAYARQUAMINUENDR
RETLRFLWEAEDTYROEHT A
E S T I M A T E T D D D U L I'\INsb R H W N

T I A M B C H K E D T I Q D MOE
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MATHEMATICAL WORD SEARCH

a

THERE ARE AT LEAST 90 WORDS PERTAINING TO MATHEMAYICS IN THE PUZZLE

BELOW. THEY MAY BE 4RITTEN UP, DOWN, ACROSS' DIAGONALLY/ BACKWARD'

OR FORWARD. SOME WORDS MAY OVERLAP.

E S U B T R A C T A P E R I METERM
.SRNINEVBGDHUNDREDE I E

TAREASCFUPGFHDRATER(A
I C I 0 S J R F ANEGATIVEEI-S
M-PERKARRLIRMCZGGNAU

A U L D I AGO , ALIGOTEIPNR
TRAIQRES TCUHETORTGE
EAGSPOWERGFTENNVROLW
X C E T A D J V I D E F I X Y T Z C E A

PYVARBGTTDEOG0WPRIME
OF A N A G A H H I J U H B N I K L D M

NALGLRNUMBERT-AGODDPQ
EDUELRSTEMPTYSETOTAL
NIELEMENTUOUVEQUALHE
T U N C L V W X I L S Y R V U U Z D E N

WWXVIYZACTIHAEAGAMDG
BGOFEMATHITNYNTXURDT
ENUMERALFPIGEHILIBEH

'S P H E R E S L J L V K L S 0 M N 0 E P

GREATEREQYERSVNPOINT

cij
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eggeromirmsedikafflanner

ACCURACY
ADD
ANGLE
ARC
AREA
ARITHMETIC
AVERAGE

BASE

CENT
CIRCLE
CUBE

DECIMAL
DI AGONAL
DIGIT
DI STANCE
DIVIDE
DUEL

EIGHT
EIGHTY
ELEMENT
EMPTY SET
END
EQUAL
EQUATION
ERROR
ESTIMATE
EVEN
EXPONENT

FACTOR
FEET
FIVE

MATHEMATICAL WORD SEARCH

i.

LEG
LENGTH
LESS
LINE

MATH
MEASURE
METER /
MULTIPLY

NEGATIVE
NET
N I VE

NJLL
NUMBER
NUMERAL

ODD
ONE

.PARALLEL
PERCENT
PERIMETER

PLACE VALUE
POINT
POSITIVE
POWER OF TEN
PRIME
PURE

RATE
RATIO
RAY
ROD

FOUR' SET
FRACTION SEVEN

SIX
GRAPH SPHERE
GREATER SQUARE

SUBTRACT
HEIGHT
HUNDRED TAX

TEN
INTEGER TERM
INVERSE THREE

TOTAL
JOIN TRIANGLE
JOINT TWO

111.1111. M./......1111.0...
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THE 105 MATHEMATICS WORD SEARCH

THERE ARE AT LEAST 105 WORDS PERTAINING TO MATHEMATICS IN THE PUZZLE

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

OR FORWARD. SOME WORDS MAY OVERLAP.

MTCARTBUSEIRESDIGITC
CABASHCDLPARABOLADDO
I XTRIGONOMETRYPSEVEN
GIEHNINEPARALCELRING
0 OHMEETAEXAINTEGERFR
LMRPIMRPEIDNUAHPARGU
ALGEBRA ALMIVMNPF I REE
LMMRZEPTLUUEBGUORO 0 N.

0 0 I.PETORIMSREECOIWMC
,GDNEOVS,UPCSSRNOR T N E E

AUFNYSIOSISEHTOPYHIC
RLIDNTTFETYPYMRCRYkA
IUNIONIULRMLAEDIAXYL
TS ICD.OVNLIMATRI XEBUC
HBTUEIECUAEYHONPNUEU
MAELCTRTPNTEREATIMIL
ESEAI AEIUGREEHTOLPUU
TEPRMUHOOLIMETERAU 0 5

ISIXAQPNRECURSIVELOP
CIRCLESGGEVFACTORIAL
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ADD
ALGEBRA
ANGLE
APEX
AR,c,

AMA
ARITHMETIC
AXIOM
AX I S

BAR
BASE

CALCULUS
CIRCLE
CONE
CONGRUENCE
CONTRAPOS I TI VE
COORDI NATE
CUBE.

DECIMAL
DIGIT

EIGHT
ELLIPSE
EQUATION
EVEN

FACTOR
FACTORIAL
FIELD
FINITE
FIVE
FOUR
FUNCTION

GEOMETRY
GRAPH
GROUP

HYPOTHESIS

IDEAL
INFINITE
I NTEGER
INVERSE

LIMIT
LINE
LINEAR

105 MATHEMATICAL WORD SEARCH

LOGARITHM
LOGIC

MAP
MATHEMATICS
MATRIX
MAXI MUM
MEAN
MEET .

METER
METRIC
MODULUS

NET
NINE
NODE
NUMBER

ODD
ONE
ORDINATE

PARABOLA
PARALLEL
PERPENDICULAR'
PI

PLANE
PLOT
PLUS
POINT
POLE
POSITIVE
POSTULATE
PRIME
PROOF

RADIUS
RAT I0
RAY
REAL
RECURSIVE
RING
ROOT
ROW

SERI ES
SET
SEVEN
SINE
SIX
SLOPE
SPHERE

41
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SQUARE
SUBTRACT
SUM
SYMMETRIC

TANGENT
TEN
TERM
THEOREM

, THREE
TON
TRIANGLE
TRIGONOMETRY
TWO

UNION
UNIT
UNITY

ZERO



MAT EMATICANS' HIDDEN NAMES

THE NAMES OF 4 MATHEMATICIANS ARE H!DDEN IN THE ARRAY OF LETTERS,

THEY ARE ARRANGED HORIZONTALLY, VERTICALLY, DIAGONALLY--FORWARD

AND BACKWARD.

HALFSIOLAGSODIRICHLET.OF
TSLAREAIX I ADIOPHANTUSBE
IPOASTDNENDLLINESAIDSEW
R A.B A C U S E S E H E C 0 N E I R E L U E E

EROMASTR'MKGc,USTONAD,RAC.I
LEIBNI,.ZOEICNERYRET
LOCI TOIRR AHAALACSAPELUR
OBOEOVERTEXCARSOELILAGS
HLBERTENFESAREIPANNRUST
EY\EEDPOSTELKNAREIRUOFER
TRACETTRDIRKOHE.RMI TT I N A

AEMOWERONPAMUMINIMOSET.S
L T H. E A B 0 0 L E M 0 A K C I K L U E L E S

USNILAT,THEIGHTICPHIVDNA
TESTLBENIRMIESSUAGALACD
S V E C I B U C R C A Y L E Y S C A S Y C E I

OLSOSAEIAHCOMPOSITESYOR
PYTHAGORASCAKOSLOPEJAAA
R S R I B E G H T A L I N P N A L V I V X R M

INASOITSUNATNOMOIGERIEY
MPURBOMCLAVIUSBEINNESDH
E R S B 0 T H E S I M P L E T I N N D A I R T Ok

VESF IYEQUATELESSFSUMEOS
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MATHEMATICIAN'S HIDDEN NAMES

AIKEN

ARCHIMEDES

BABBAGE

BOOLE

CANTOR

CARDANO

CAUCHY

CAYLEY

CLAVIUS

COPERNICUS

DEMOIVRE

DESCARTES

DIOPHANTUS

DIRICHLET

EUCLID

EULER

FERMAT

FIBONACCI

FOURIER

GALI LEO

GALO I S

GAUSS

GIBBS

HARRIOT

HILBERT.

HOLLERITH

KHAYYAM

LEIBNIZ

NAPIER

NEWTON

PACIOLI

PASCAL

PTOLEMY

PYTHAGORAS

REGIOMONTANUS

SYLVESTER

THYMARIDAS

VENN

VIETE

WALLIS

WEIERSTRASS

SOME STUDENTS MAY ALSO DISCOVER MATHEMATICAL TERMS HIDDEN

IN THE PUZZLE.
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METRIC MEASUREMENTS

RULER MASTER AND METRIC PREFIXES

METRIC SYSTEM PREFIXES: METRIC UNITS OF LENGTH:

MILLI = 0.001

CENTI = 0.01

DECI = 0.1

DEKA .= 10

HECTO = 100

KILO = 1000

LENGTH

1000 MILLIMETERS = 1 METER

100 CENTIMETERS = 1 METER

10 DECIMETERS = I METER

10 METERS = 1 DEKAMETER

100 METERS = 1 HECTOMETER

1000 METERS = 1 KILOMETER

USEFUL METRIC MEASURES

, ilAaa

a

1000 MILLIMETERS (MM) = 1 METER (M) 1000 MILLIGRAMS (MG) = 1 GRAM (G)

100 'CENTIMETERS (CM) = I M 1000 G = 1 KILOGRAM (KG)

10 DECIMETERS (A) = 1 M 1000 KG = 1 TONNE (T)

1000 M = 1 KILOMETER

LAND AREA

100 SQUARE METERS (M2) = 1 ARE (A)

100 A = 1 HECTARE (HA)
,

100 HA = 1 SQUARE KILOMETER kKM
2
)

VOLU

1000 MILLILITERS (ML) = I LITER (Q)

1000 CUBIC CENTIMETERS (CM ) = 1 Q

1000 CM3 = 1 CUBIC DECIMETER (DM3)

1000 Q
, 3,

# 1 CUBIC METER kM 1

1000 DM3 = 1 M3

44
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MIXED MEASUREMENtS

THERE ARE AT LEAST SIXTY MEASUREMENT TERMS.LISTED BELOW, THEY

MAY BE WRITTEN UP, DOWN, ACROSS, DIAGONALLY\BACKWARD, OR FOR-

WARD, SOME WORDS MAY OVERLAP.
.0

. \
DEFATHOMCO.R,DFMD6,ONTH
RODOORMILCELAANR'9EHO
ANZYGTZLEIATCRUOH\MAR
M.ILEEALLRv\' M AR GO'T-CEH$
ILGENRSIRRIUEAPINTEE
LOFTAILIAOLDECADEECP
LTEAUM.IIBLLATEIIRDRTO
IAASHRETILICEDIMEXOW
MCALORIEMAEELLOTGRME
ETR.WERAGRNYYEAREER
THRENOPNURETE._MICEDTM
EMMICRONHPTIONTH!YE0
R I E N E W T 0 N E Y L I N K A K N R TENODRAAMICIINCHIOETT
DUPNCTMNCKOTVELNMILA
OTSATTP,AKOSECONDPILW
LEOHMAEIEMARGILLIMAO
LBALERRDLTHRHERTZRA 1L

AMJOULEASPANCENTURYI
ROGROSSRCMYR I AMETERK

....,allam.
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MIXED MEASUREMENTS

ACRE GALLCN NEWTON

AMPERES GRAM NICKEL

ARE GROSS

OHM

BALE
HAND

BARREL HECTOGRAM
PECK

BUSHEL
HECTOMETER

PI NT

HERTZ
POUND

CALORIE
HORSEPOWER

CARAT
HOUR

QUART

E LS MS

CENT.
INCH

RADIAN

CENTILITER REAM

CENTURY JOULE ROD

CHAIN ROOD

CORD
KILOGRAM .

KILOMETER SECOND

DECADE KILOWATT
SPAN

DE CAGRA:1 .,

DECILITER
sh LINK TON

DECIMETER LITER
DEGREE VOLT

DIME
.--, METER

DOLLAR WATTMICRON
s DOZEN

MIL \

DRAM
MI LE '1

YEAR

MI LL
ERG HILLIER

FAHRENHEIT
MILLIGRAM

FATHOM
M I LLIMETTER

"FEET
MINUTE

... MONTH

MYR I AMETER
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MIXED MEASUREMENTS

THERE ARE AT LEAST THIRTY-FIVE MEASUREMENT TERMS LISTED BELOW

EITHER HORIZONTALLY OR VERTICALLY. CIRCLE AS MANY OF THESE

TERMS AS YOU CAN FIND.

MUDBCENTVBK I CSECONDD.
GCELHDMONJFDEGKHJILM
S E C N B M I P D E C A t. W A T TORS
EDIMERIURKEYSSRTTAVD
CWMVXYLGMILLIMETER-.YE
BWEEKZCRALITUIMBGACR6
RETDOG-EABORHSLITERHR
T-LESDINMRGRRRILCENEE
OIRCENT.IGRAMSILXCACE
N T C,H K R U L H A H A H G I D E B T T

NWELAIRLO.MZOAREONSOE
EHNOMMYIHBOZOA.HLTCMIL.,_
B IHREK4ILOW`ATTMALIHEX
KMONTHHIXDECIGRAMOTH
I I U Y E H I THE(ILEY0`:UREOE I
INRZRBHE,-T\-eRECDBTIR A
OUXMETERHYK ILOHYEARG
S T A N D Y C E N T I LI TERRHBA
SERDECADECATMICRONAI
OKK ILOMCTERNOPEDEC.IN
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LINEAR MEASUREMENT

USING THE CODE BELOW, SHADE IN THE SQUARES WITH THE PROPER DESIGNS.

1000 M = 1 Km =

,001001 M = .001 M .000001 M =

1 KM. 1 HM

1 MM + 1 MICRON =

DKM

Eit

1M 1 DM

111

1 CM 1 MM 1 MICRON

11000m 100m 10003n .11m 1001m 1000m .11m 100m 1000u 100m

.100001
m

AU, lm Anall
m

Wm lm .001001
m

10m .womn
m

un

1m 10m 1000m moan
...

.mam worn lm lOm

p000m
100m 0 10m lm Wm lm 0 1000m 100m

Irn WM 0 0 1000m 100m 0 0 lm 10m

1000 m 100m 0 0 lm Wm 0 0 1000m 100m

lm lOm 0 100m HMO 100m 1000m 0 lm 10m

1004m 100m lm 0 .100001
m

.ma
m

0 lOm 1000m Hem

.100001
m

.011
In

WOOm .11m 100m 1000, 11m 100m .100001
m

.011m

lm 7 10in .0011X4
m

lika Un .001001
m

i

min lm 10m

4
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OPERATIONS WITH MASS MEASUREMENTS

.13 .340

6
1.

27

10

3.44

8.9

.5,

6

200

14.
22

21

.5

02 p

19 20

o.

3. 18 89

2

.2.

15 60

34

.8

.7 4 12

8900
37

1

100

50 3,7 .

.16 .27

.....,

CONNECT THE NUMBER OF EACH PROBLEM WITH THE ANSWER FOR THAT PROBLEM.

1. 9 G -I- 28 G = G 10. 1 730. G MG = G

2. 73 T - 46 T = T 11, .1 G + 100 MG = MG

3. 15 KG + 19 KG = - KG 12, 2345.mG + 1055 MG = G

4, 8 G 4. 900 MG = G 13. 1 G.- 911 MG = MG

5. 8 6 + 900 MG -
MG 14. 59 G + 1000 MG = G

6. 3 G - 2.9 G = MS 15, 3 KG + 700 G = 'KG

7. 256 MC + 344 MG = G 16. .1 T - 660 KG = 0
8. 454.G + 45 G = KG 17. .042 G + 3 MG = MG

9, 1 KG - 800 G = KG 18, 13 MG 4 7 AG = G

50



VOLUME

CUT OUT THE SQUARES, FIT THEM TOGETHER SO THAT THE TOUCHING EDGES

NAME THE SAME VOLUMES.

.56m3

3.4m3 .034 k

1 me

,Ld MQ

340 mf 712

56 CM3

2 M3

1 CM3 IP

hi 3

560 MR

60 12 1000k

1 u 3

56 mP

18
'2 MQ 6O MQ

.002Q

370 mQ

60 2000Q

I M3

I CM3

1M3 34P

200612

56 mf

000 mf 3.4 cm3

37Q

1000 DM3

.7 MQ 3400Q

.56Q

5.6 MQ

3,4 MQ .60

42Q

37 mf

2000 mf .34f

IQ

2 CM3

3400 CM3 7 mP

0156'

4.2e

2 m3 20

5602 .

2000 CM3

70 MQ nnIP

3.7P

5600. M

34000 me 3.4P

.056P

I DM3

34 CM3 2 CM3

5.6i



CODED COMPUTATIONS

PUZZLES CONSTRUCTED BY THE CODING OR SUPPRESSION OF DIGITS IN AN

ARiTHMETICAL CALCULATION REQUIRE NO MORE THAN ATTENTION TO OBVIOUS

NUMERICAL FACTS, KEEP MACK OF CLUES AND CONCLUSIONS IN AN ORDERLY

WAY.

IN A CERTAIN MULTIPLICATION PROBLEM EACH DIGIT FROM 0 TO 9 WAS

REPLACED BY A DIFFERENT LETTER, YIELDING THE FOLLOWING CODED

CALCULATION.

A L E

R U M

WINE
W U W

E W W E

ERMPN E.

FIND THE NUMBERS THAT CORRESPOND TO EACH LETTER. WRITE IN A ROW

THE DIFFERENT LETTERS APPEARING IN THE PROBLEM:

ALER.UMWINP

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 0 AND CAN OFTEN BE FOUND 134' SIMPLE INSPECTION. FOR

INSTANCE.: 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 L. THE RESULT IS THAT

NUMBER ITSELF. IN THE PRESENT PROBLEM, YOU CAN IDENTIFY 0 BY

OBSERVING THAT N PLUS L EQUALS N WITH NOTHING CARRIED OVER FROM THE

COLUMN ON THE RIGHT. THEREFORE, L MUST BE ZERO,

52
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IN THE SEARCH FOR 1 ELIMINATE R. U. AND M SINCE .NONE OF THESE, AS

MULTIPLIERS. REPRODUCE A L E. ALSO E CANNOT BE 1 SINCE U TIMES
.

E DOES NOT HAVE A PRODUCT ENDING IN U. NO FURTHER CLUES TO THE
C

IDENTIT/ OF 1.

NOW THE PARTIAL PRODUCT W U W L ENDS IN L. WHICH IS 0. THEREFORE.

ONE OF ''HE TWO LETTERS U AND E MUST BE 5. SINCE M x E AND R x E

ARE NUMBERS ENDING IN E. E MUST BE 5.

A L E

R U M

WINE
WUWL

EWWE

0 ERMPNE.

A05
RUM

WINS
WUWO

5 WW 5

.5RMPN5

NOTICE: R x A 0 5 = 5 W W 5 . THEREFORE. Rx5 =W5 ANDRxA=

5 W. CHECK MULTINACAZION FACTS: 9 X 5 = 45 AND 9 x 6 = 54. HENCE

R = 9, A = 6, AND W = 4.

6 0 5

9 UM

4 I N5

4 U 4 0

5 4 4 5

5 9 M P N 5

6 0 5 9 4

ALERUMWINP

NOTICE THAT U MUST BE EVEN AND M MUST BE ODD. ALSO M X 6 MUST BE

4 2...; so M IS EITHER 7 OR 8. SINCE M IS ODD. THEN M = 7. REPLACE

M WITH 7 AND MULTIPLY TO FIND I AND, N. THUS. N = 3 AND I = 2.
1?
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6059 7423
ALERUPIWINP.

IN CONCLUSION, U P MUST BE 1 AND 8; U'IS AN EVEN NUMBER SO U = 8.

THEREFORE, P = 1* SUBSTITUTE THE NUMERICAL EQUIVALENTS INTO THE

PROBLEM AND CHECK THE ANSWERS BY MULTIPLICATION.

1). ADDITION

XXX X

YYYY
ZZZZ

YXXXZ

4) DIVISION

Y F Y

AY1NELLY
NLY
PPL
PNH
NLY
NLY

6 0 5

9 8 7

4 2 3 5

.4 8 4 0

5 4 4-5

597135

2) MULTIPLICATION

PNX
NX

R N X

N XS

ZPNX

5) ADDITION

HITLER
GOERING

HTTLLHHH

54

3) DvisioN

H I L (:)

I LI17:.
I L

T I

L S

H I L

H I L

6) ADDITION

AHAHA
TEHE

TEHAW



7) ADDITION

TEN
TEN

FORTY
SIXTY

10) DIVISION

A B J

ECA[-FDBNJ
C G G.

AGAH
AAEA
KDDJ
KDBH

A J

11) USP
RAP

OHEP
SSTS

OUNR

8) ADDITION

ALGE
B R A

I S

GREAT

4

9) SUBTRACTION

SEVEN
NINE

EIGHT
(Two POSSIBLE

SOLUTIONS)

PUZZLES NUMBERED 11 18 CAN BE

DECIPHERED WITH NO FURTHER CLUES,

HOWEVER, WHEN THE LETTERS ARE ARRANGED

IN THE 9RDER OF THE NUMBERS THEY

REPRESENT, THEY SPELL OUT A PHRASE.

12) ESP
NRA

TA LP

NPY I

ESP
0 E E 0 AP PYIL P.

GO
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TUN 7 1.HIE
13) HUBiTRA1TS 14) LONE (BUNCHED

NHPP UNBCE
UAIT BCDUE
RSIB BBECD
-nr-rg ULC-E-T
IHIB UD ILLS_

UN- / BCHE

CUD
15) HIGH DESIGN

HIGH
CUCUG
CEGLS
.CCGGN
CCCLN

N ES

EAR
17) ODE SMEAR

MAE
00 LA
OLNN
MRR-
AGL
0 NR

16)

56

ERE
APE 'TRIPLE

TWRL..
RWSL
CAPE
TEIE
TWRL
EWY.

AT
18) EAR WRITE

WMRA
ITMA
IDUB

C.4

TUA



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, RESTORE THE MISSING DIGITS. START BY THINKING OF

* 7 *
ALL THE MULTIPLICATION FACTS WHEN

41. * 4=7--..*41.

PRODUCTS END IN 7. THEY ARE 1 X 7

* 7 7 AND 3 X 9. SINCE ALL 7'S ARE KNOWN,

* 7 *
USE 3 x 9. HENCE THE FIRST DIGIT

* 7 *
IN THE QUOTIENT MUST BE 3 OR 9 AND

THE LAST DIGIT IN THE DIVISOR MUST

BE THE OTHER.

2) IN THE FOLLOWING EXAMPLE OF MULTIPLICATION, MOST OF THE DIGITS

HAVE BEEN SUPPRESSED. THOSE THAT REMAIN ARE NOT NECESSARILY ALL OF

-3)

6 * *

* * *

* * *

* * * *

,-) * 5 * 5

* * 5 * 4

* 7 *

THE 4$S, 5$A, AND 6'S IN THE EXAMPLE.

NOTICE THAT THE LAST DIGIT IN THE

MULTIPLIER HAS TO BE 0 OR 1 BECAUSE

THE PRODUCT IS A THREE DIGIT NUMBER.

4)

* * *

* 4 * 11718 * * *

* 7 * *

* * 4 *

* 7 * *

3 * * * 4), 3 * * *

62
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7)

9

* 4 * 9 *

6) 4
* *

3
*

* 1 * 36
* *

2 * 5

* * * * * * *
* * *

9) ADDITION

1 1 3

6 * 4

1 4 *

* 2 6

4 1 0

12) S UBT RACT I ON

4% *2

* 3 5 *

1 2 1

* * *

Y

,NfNM,..........

* *

* * 7

8) ADDITION

* 2 2 *

1 * * 1_

3 4 8 9

10) MULTIPLICATION

* 7

* *
..111111.11.1

* * *

a * 5

* * 9 1

;

11) SUBTRACTION

6 * 3 5

* 8 2 *

4 * 7

13) MULTIPLICATION 14)

* * * 7

* *

41. * * *

* * 2 0 3

* 3 7 *

6

58
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MAGIC SQUARES: SHEET 1

THIS ARRAY OF NUMBERS IS A 3 X 3 MAGIC SQUARE, SHOW THAT THE SUM

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

8 1 1 6

3 5

4 9 2

8 1 6 8 3 4 8 6

3 5 7,- 1 5 9 5 5

1 ___9_ _2_ _C2._ _7_ _2_ _2- _A_

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

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

8 4

7

4

9

6

7

2 9

4

CAN YOU FIND ANOTHER MAGIC SQUARE USING THE

'AME NUMBERS 1 THROUGH 9?

59



c

MAGIC SQUARES: SHEET 2

THIS ARRAY OF NUMBERS IS A 3 x 3 MAGIC SQUARE. SHOW THAT THE SUM

OF THE NUMBERS IN EACH ROW, COLUMN, AND DIAGONAL IS 12.

7 0 5

2 4 6_

3 8 I 1

0 5 7 2 3 7 5

2 4 t 6 0 4 8 4 4

__1__ __1__ 3

PERFORM THE INDICATED OPERATIONS ON EACH NUMBER IN THE MAGIC SQUARE

ABOVE. ENTER THE RESULTS BELOW. THEN SECIF EACH NEW ARRAY IS ALSO

A MAGIC SQUARE.

ADD 9

I.

MULTIPLY BY 12

MULTIPLY BY 10 ADD 1
4

MULTIPLY BY

IF THE SAME NUMBER to ADDED TO EACH ENTRY IN A ILYIC SQUARE, IS THE

RESULT ANOTHER MAGIC SQUARE?

IF EACH ENTRY IN A MAGIC JUARE IS MULTIPLIED BY THE SAME NUMBER, IS

THE RESULT ANOTHER MAGIC SQUARE?
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MAGIC SQUARES: SHEET 3

THIS ARRAY OF NUMBERS IS A 3 x 3 MAGIC SQUARE, SHOW THAT THE SUM

OF NUMBERS IN EACH ROW, COLUMN, AND DIAGONAL IS 21.

10 3 8

5 7 9

6 11 ' 4

10 5 15- 10 3 8, 10 8

3 T 11 5 7 9 7 'N\ 7

___a__ __a__ _g___ _E_ 11 _q__ ___L_ ._SL

PERFORM TH INDICATED OPERATIONS ON EACH NUMBER-IN THE MAGIC SQUARE

ABOVE, ENTEP THE RESULTS BELOW. EN SE IF EACH NEW ARRAY IS ALSO

A MAGIC SQUARE,

ADD

DIVIDE BY 2 SUBTRACT -17 SUBTRACT

61.
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MAGIC SQUARES: SHEET 4

THIS ARRAY OF NUMBERS IS A 3 x 3 MAGIC SQUARE. SHOW THAT THE SUM

qf NUMBERS IN EACH ROW, COLUMN, AND DIAGONAL IS 45.

26 1

7 15

12 29

26 1 18

7 15 23

12 29 I 4

18 26

,,23 1

7 12

15 29

23 4

26 18

15 15

A_ _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,

ADD 9

. VIVIDE BY 3

6

DIVIDE BY 2

SUBTRACT 3

6e

ADD

MIM
------:2:7---SUBTRACT 3



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, SO-THAT

THE SUM OF THE INTEGERS IN EACH COLUMN, ROW, AND DIAGONAL IS 34.

3

16

FILL IN THE BLANK SPACES IN THE MAGIC SQUARES SO THAT THE SUM OF

THE INTEGERS IN EACH COLUMN, ROW. AND DIAGONAL IS 34,

As

It

2 15

5

14

L 4

.,,,



MAGIC SQUARES: SHEET 6

FILL IN THE BLANK SPACES IN THE MAGIC SQUARES SO TUAT THE SUM OF
THE INTEGERS IN EACH COLUMN, ROW, AND DIAGONAL IS A.

11111111111111

10

FILL IN THE BLANK SPACES IN THE MAGIC SQUARES SO TO AT 'HE SUM OF
THE INTEGEkS IN EACH COLUMN, ROW, AND DIAGONAL IS b.



GRAPHING

.p.ORDERED NUMBER PAIRS ARE USED TO DESCRIBE POINTS IN A PLANE.

START tIITH TWO 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-AXIS AND THE t:-AXIS DIVIDE THE PLANE INTO FOUR REGIONS

CALLED QUADRANTS. THESE QUADRANTS ARE NUMBERED I, II, III/ AND

IV IN A COUNTERCLOCKWISE ORDER.

IT IS UNDERSTOOD IN ALL NUMBERS PAIRS THAT THE FIRST NUMBER

AL,AYS REPRESENTS A DISTANCE ALONG THE X-AXIS; THE SECOND NUMBER

AlthAYS REPRESENTS t. DISTANCE ALONG THE Y-AXIS. FOR THIS REASON/

IT IS NECESSARY TO INTERCHANGE THE NUMBERS IN AN ORDERED

PAIR.

DISTANCES MEASURED TO THE RIGHT OF Y-AXIS, ALONG THE X-AXIS

OR ALONG ALINE PARALLEL TO THE X-AXIS, ARE CONSIDERED TO BE PO-

SITIVE (f); DISTANCES MEASURED TO'THE LEFT OF THE Y-AXIS ARE

CONSIDERED TO NEGATIVE (-). DISTANCES MEASURED UPWARD FROM

THE X-AXIS, ALONG THE Y-AXIS OR ALONG A LINE PARALLEL TO THE V-

AXIS/ ARE CONSIDERED TO BE POSITIVE (0; DISTANCES MEASURED

D0,1wARD FROM THE X-AXIS ARE CONSIDERED TO BE NEGATIVE (-), ALL

NUMBERS ARE SIGNED NUMBERS. IF THERE IS NO SIGN IN FRONT OF THE

NUMBER, THEN IT 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
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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-

AXIS, THEN MOVE 5 UNITS DOWNWARD IN A DIRECTION PARALLEL TO THE

Y-AXIS.

TO GRAPH P=OINT 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 GO TO THE SECOND

COLUMN OF THE FIRST PROBLEM AND READ DO'N CONTINUE IN THE SAME

MANNER FOR ALL PROBLEMS. CONTINUE 151-0TING THE POINTS BUT BE

CAREFUL TO CONNECT THE POINTS AS YOU GO. IF YOU WAIT TO CONNECT

THEM UNTiL YOU FINISH GRAPHING ALL OF THE POINTS, YOU MAY CONNECT

THE WRONG POINTS. IF YOU PLOT THE POINTS AND CONNECT THEM COR-
'k

A

RECTLY, EACH GRAPH WILL FORM A PICTURE. .

)-

67



pwrm."."wwl!"tw-= ""727"fr7,""rri.777,787-77-7-77777,7771777A

L.0472/Z

1) (3, 2)
(3, 4)
(0, 4)
(0, 5)
(-2, 5)
( -2, 9)

2) (3, 9)
(5, 9)
(5, 11)
(3, 11)
(3, 14)
(0, 16)
(XJ, 14)

( 14)3)
(3, 11)
(-3, 11)
(-3, 14)

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

dl....01110111111r

GRAPHING

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

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

68

(10, -3)
(-9, -3)
(-12, 1/40)

(-8, 0)
(-4, 2)
(3, 2)

START NEW LINE

(1, 1)
(-1, 1)
(-1, -2)

-2)
(1, 1)
START NEW LINE

(1, 5)
(1, 8)
(-1, 8)
(-1, 5)
(1, 5)

(-2, 13)

(-1- 15)
2

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



0
4) (21 -1)

(21 12)

(0, 15)
(-2, 12)
(-21 -1)
(-1?-1)
(-11 -2)
(1.1 -2)
(11 -1)
(31 -1)
(31 -2)
(51 -2)
(51 -1)
(7, -1)
(71 3) t

l' (81 3) I

(81 2)
(91, 2)
(91 10)

(101 9)

(91 8)
(9, 3)
(101 3)
(101 2)
(HI 2)
(HI 3)

(121 3)

(12, -11).
(71 -11)

GRAPHING

(71 -1) (91. -9)
(71 -11) (101 -9)
(31. -11) START NEW LINE

(31 -6) (101 -3)
(-31 -6) (101 -1)
(-31 -11) (91 -1)
(31 -11) (91 -3)
(-121 -11) (101 -3)
(-121 3) START NEW LINE

(-111 3) (11 4)
(-HI 2) (11 6)
(-101 2) (-/, 6)
(-101 3) (-11 4)
(-91 3) (11 4)
(-91 10) START NEW LINE

(-8, 9) (11 9)
(-91 8) (11 11)
(-gl 2) (-11 11)
(-81 2) (-11 9)
(-81 3) (11 9)
(-71 3) START NEW LINE
(-71 -11) (-91 -1)
(-71 -I) (-101 -1)
(-51 -1) (-101 -3)
(-51 -2) (-91 -3)
(-31 -2) (-91 -1)
(-31 -1) c TART NEW LINE

(-21 -1) -91 -7)
START NEW LINE (-101 -7)
(101 -9) (-10, -9)
(101 -7) (-91 -9)
(91 -7) (-91 -7)



GRAPHING

::,

5) (-2, 15) (-8, -12) (7, -2).

(-4, 14) (12, -12) (7, -12)

(-6, 12) (12, 0) (7, -2)

(-7, 10) (7, -2) (2, -2)

(-8, 10) (7, 0) (2, -12)

(-8, -2) {2, -2) (2, -2)

(-11, -2) -(2, 0) (-3, -2)

(-11, -12) (-3, -2) (-8, -2)

(-8, -12) (-3, -12) (-6, -2).

(-8, -8) (-3, -9) (-§, 10)

(-:6, -8) (12, -9) (-7,.10)

(-6, -12) (12, -2)

6) (6, 2)

(7, 7)

(2, 6)

(6, 2)

(-5, -5)

7) (6, 14)

(4, 13)

(2, 9)

(11/2, 10)

(1, 9)

(2, 9)

(2, 8)

(10, 14)

(a, 2)

(2, 5)

=ON

(-3, -2)

(-6, -5)

(-7, -4)

(-3, 0).

(0, -3)

(2, 8)
.(2, 4)
(8, 1)
(9, -5)

(2, 2)

(2, 4)

(2, -1)

(1, -1)

(1, 2)

(-6, -5)

(-5, 1)

(-4, -7)

(-5, -6).

(-2, -3)

(-3, -2)

(2, 6)



GEOMETRIC SHAPES

'DEFINITIONS

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

PARALLELOGRAM IS AQUADRILATERAL WITH ITS OPPOSITE SIDES
PARALLEL.

POLYGON IS.A SIMPLE CLOSED CURVE CONSISTING OF THREE OR MOREL
SEGMENTS' EACH PAIR OF ADJACENT SEG'.5.NTS HAVING A
COMMON END POINT.

A

PRISM IS A SOLID WITH TWO dONGRUENT, PARALLEL FACES WHFCH
ARE POLYGONS AND WITH THE REMAINING FACES PARALLELOGRAMS.

PRISM WITH TRAPEZOIDAL BASES IS A PRISM WHOSE TWO
-
CONGRUENT,

PARALLEL FACES ARE TRAPEZOIDS.

PRIBM hint IRDAWAR um. IS A PRISM WHOSE TWO CONGRUENT,
,PARALLEL FACES ARE TRIANGLES.

QUADRILATERAL IS A POLYGON WITH FOUR SIDES.

R IS A QUADRILATERAL WHOSE ANGLES ARE ALL RIGHT ANGLES.
LL SQUARES ARE RECTANGLES. ALL RECTANGLES ARE NOT SQUARES.

REOMBUS IS A QUADRILATERAL WITH FOUR EQUAL SIDES.

&WARE IS A QUADRILATERAL WITH EQUAL SIDES AND EQUAL ANGLES.

TRAPEZOI D IS A QUADRILATERAL WITH EXACTLY TWO PAgALLEL ADES,

I3IAU6La IS A POLYGON WITH THREE SIDES.



_rsenTs.engssesson.smsss-....16--.....4assmis
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GEOMETRIC SHAPES

How MANY SQUARES?

HOW 'MANY RECTANGLES?

HOW MANY PARALLELOGRAMS?

HOW MANY QUADRILATERALS?

HOW MANY RHOMBUSES?

HOW MANY TRIANGLES?

HOW MANY TRAPEZOIDS?

2
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GEOMETRIC SHAPES

L
How MANY RECTANGLES?

How MANY TRIANGLES?..

How MANY PARALLELOGRAMS?

How MANY TRAPEZOIDS?

How MANY QUADRILATERALS?

78
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GEOMETRIC SHAPES

HOW MANY SQUARES?

How MANY RECTANGLES?

How MANY PARALLELOGRAMS?

How MANY TRIANGLES?

How MANY CUBES?

How MANY PRISMS WITH TRAPEZOIDAL BASES?

How MANY PRISMS?

How MANY TRAPEZOIDS?

HOW MANY TRIANGULAR PRISMS?

7J
74 I.



0.

SPATIAL PERCEPTION

iHESE ARE SQUARE SHEETS OF PAPER, THE ARE TO BE FOLDED FLAT ALONG

THE DOTTED LINES, HOW/WILL EACH SHEET LOOK AFTER IT IS FOLDED?

n

75
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SPATIAL PERCEPTION

HERE .IS A BLOCK ON WHICH SOMEONE HAS PAINTED NUMBERS, 1 IS ON THE

BACK FACE, 2 Is ON THE LEFT FACE, 3 Is ON THE FRONT FACE, 4 IS

ON THE RIGHT FACE, 5 Is ON THE TOP FACE, 6 Is ON THE BOTTOM FACE,

SOMEONE HAS MOVED THE BLOCK, 2 Is ON THE BOTTOM FACE. 3 is o ;THE

LEFT FACE, THE FRONT FACE IS COVERED, WHAT NUMBER IS ON

A. THE TOP FACE?

B. THE RIGHT FACE?

C. THE FRONT FACE?

p, THE BACK FACE?

76
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0
'SPATIAL PERCEPTION

SOMEONE STACKED SUGAR CUBES TO

MAKE THIS LARGE.CUBE, THEN

THIS PERSON PAtNTEP,,TOPAND

BOTTOM OF THE LARGE CUBE RV

AND ALL OF THE SIDES OF THE

LARGE CUBE BLUE.

1, HOW MANY SUGAR CUBES ARE THERE?

2, HOW MANY HAVE A RED SIDE?

3,, How MANY HAVE ONE SLUE SIDE?

4, How MANY HAVE TWO BLUE SIDES?
- b

5, HOW MANY ARE ALL WHITE?

6, How' MANY ARE RED) WHITES AND DUX?.

==,-..-.a.-

7)82
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0-0,0Jrfame

"It

How MANY TRIANGLES

CAN YOU FIND IN THE

DIAGRAM?

SPATIAL PERCEPTION

ti

78

DRAW THIS FIGURE WITH.

ONE SINGLE STROKE OF

THE PENCIL. YOU MAY

NOT. RETRACE LINES

PREVIOUSLY DRAWN.
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lbs..... 98. .
WORD PROBLEM

PROBLEM SOLVING

REMEMBER! TAKE TIME TO READ THE PROBLEM WITH CARE TO DECIDE:

1, WHAT IS GIVEN,

2, WHAT IS TO BE Fono,

3. WHAT IS NEEDED TO SOLVE THE PROBLEM.

4. hC4 tOU PLAII TO S9IA,THE rOBLEM.

LAMILES:

1, LiaCT IREDNATIA (JUST RIGHT AMOUNT)

IF DAVID NEEDS ONE 12 EXPOSURE
OLOR PRINT & bEVEL.

12 Exposure ROU.

COLOR PRINT & DEVEL. &raN

Exposure ROLL -Z.41

LOR PRINT & DEVEL &al
v Eizposure Roai'a

$1 7 ROLL, TWO 24 EXPOSURE ROLLS, AND

THREE 20 EXPOSURE ROLLS, HOW MUCH

tits LL IT COST HIM? How MANY PIC

TURES CAN HE TAKE FROM THE ROLLS

THAT HE BUYS?

ONE ROLL OF 12 EXPOSURE' $ 1.79

NO POLLS OF 24 EXPOSURES

2 A 13,29 =6,58 IT WILL COST DAVID $16.74.

THREE OF 20 EXPOSURES HE WILL BE ABLE TO TAKE

3 k i2.79 ..a13/ 120 PICTURES FROM THE SIX

$16.74 ROLLS OF FILM,

u;it s).1_ UF 12 EXPOSKE 12

JF 24 EXPOSURE 2 A 24 43

THREE 20 EXPOSURE 3 X 20 '60

120

84 ,



2, EXTRANEDUI INFORMATIOft (TOO MUCH)

SUE HAS $2.25. SHE FOUND $5.00 ON THE WAY TO THE

STORE. SHE SPENT $1.50 FOR A NOTEBOOK. 254 FOR AN

ERASER. 504 FOR A PEN. how MUCH MONEY DID SHE SPEND?

SHE SPEW:

NOTEB000K $ 1.50

ERASER .25

PEN

$ 2.25

KNOWING THAT SUE HAD $2.25 AND THAT SHE FOUND $5,00.IS

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 MARBLL6, How MANY MARBLES DOES HE HAVE

NOW?
1

THIS PROBLEM CANNOT BE SOLVED UNTIL IT IS DETER

WED HOW MANY MARBLES ARE IN EACH OF THE 2 BAGS

THAT BILL FOUND. IF YOU FIND A PROBLEM WITH

INSUFFICIENT INFORMATION. STATE WHAT PIECE OF

INFORMATION IS NEEDED TO SOLVE THE PROBLE!v.,

B, MARY IS 5 YEARS OLDER THAN HER BROTHER, HOW OLD

IS MARY?

IT IS NECESSARY TO KNOW HOW OLD MARY'S )BROTHER IS

BEFORE YOU CAN DETERMINE MARY'3 AGE.

80



I#, aa NUMERICAL SOX glom

WILLIAM IS GOING TO BUY A NEW CAR, WILLIAM'S

FATHER SAID THAT HE MUST KNOW ALL THE EXPENSES

CONNECTED WITH OWNING A CAR BEFORE WILLIAM HAS

PERMISSION TO BUY THE CAR; BESIDES THE CAR PAY -

MENT, LIST SOME ADDITIONAL EXPENSES FOR OWNING A

CAR,

THIS TYPE OF PROBLEM DOES NOT HAVE A NUMERICAL

SOLUTION, HOWEVER/ IT IS A PRACTICAL PROBLEM

WHICH NEEDS SOLVING,

Np



ADVERTISING PUZZLES

(DISREGARD SALES TAX)

DAVID WENT TO THE STORE

FOR HIS DAD, HE BOUGHT

A SINK FAUCET, 3 ICE

BREAKERS) AND A HAMMER,

,HOW MUCH DID DAVID SPEND?

MR, WOODS HAD PURCHASED

? VISE-GRIPS) 4 GLUEMA-

TIC PENS) AND A PROPANE

BLOW TORCH, HOW MUCH

MORE THAN $10.00 DOES

HE NEED?

atilt UMW' M40,A111 14.01, 10104
r ossto N. wareWaal 61111, WW1 P BEI
Opisom.lfr ink Aloft 11. opadm. %ow
$040 ova. lontat bow P21. Ad* bob" OMMINp ka
3.144 01.00 =rho" noon *mute *11411%

4. IF MRS, MAYS BOUGHT A POWERLOCK

. RULE AND A VISE-GRIP WRENCH FOR

HER HUSBAND AND PAID THE CLERK

WITH A TWEPTY DOLLAR BILL) HOW

MUCH CHANG._ SHOULD SHE RECEIVE?

ANN BOUGHT 4 TUBES OF

LIQUID STEEL) A VINYL

CARPET RUNNER) AND A

FLORESENT LIGHT FIXTURE,

SHE RETURPFD 2 TUBES OF

LIQUID STEEL BECAUSE

THEY HAD HOLES IN THEM,

IF THE STORE REFUNDED

THE FULL COST) HOW

MUCH MONEY DID SHE RECEIVF?

SARAH WAdTS TO RU'. ',OME :,E BREAKERS, HOW MUCH WILL THEY COST?

3.



ADVERTISING PUZZLES

(DISREGARD SALES TAX)

FRESH GOLDEN ALL PURPOSE 17/EDDELICIOUSITEXASSWEETITZ)

CARROTS Russet Potatoes i APPLES ORANGES
/ 2LB. 4129C1 e. go ;.,3. $11,19A

is Bad 9° AGsilAG 1 LB

fresh Green Onions

0 mw

LETTUCE SINE Potatoes

BAG

Vi LET
I S ,FRESH TENDER

Qi.undits .A.1Broccoli EACH
......... , t0:NE EA. PD.

$43 tiA A
_ i .1

* v
S EN LEO

....;/

1. MARY NEEDED FIVE POUNDS OF CARROTS, 12 POUNDS OF RUSSET tJTATOES,

AND 2 BUNDLES OF ONIONS TO MAKE POTATOE SALAD FOR THE SCHOOL

PICNIC. THE BAGS OF GROCERIES CANNOT BE SPLIT BUT THE BUNDLES

OF ONIONS ARE SEPARATE, WHAT WILL THE COST OF THESE ITEMS BE?

2. JANE AND JOE ARE PLANNING 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?

3, MRS. WATSON IS SERVING SNACKS FOR H WEIGHT-WATCHERS CLUB

MEETING. SHE WANTS ONE POUND OF CARROTS, 2 BROCCOLI, 5 POUNDS

OF ORANGES, 2 POUNDS OF APPLES, AND 2 HEADS OF LETTUCE, HOW

MUCH CHANGE WILL SHE GET FROM A TEN DOLLAR BILL?

4, MRS. MARTIN HAS 25 cHILokEN IN HER KINDERGARTEN CLASS. SHE IS
GOING TO BUY ONE BAG OF RUSSET POTATOES FOR THEM TO GROW POTATO
PLANTS IN CLASS. How MANY POUNDS ARE THERE IN A BAG OF POTATOES
AT THIS STORE?

17-",v7^:771-1r1Pr.
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ADVERTISING PUZZLES

(DISREGARD SALES TAX)

17-Cu. Ft.
WASHER AND DRYER p.GEt
SALE PRICED 'tdc,` ;ii 14.76

$43, 95
WIT

g'*--------N. SAVE 430 ON PAIR

"`RAVE
$5,0

, LHAS300

WASHER DRYER .

o NORMAL o PERMA PRESS PERNA PRESS

o S OAK REGUIAR

o SHORT 0 3 TEMPERATURES

2 WATEg IDES o UNT FILTER
LHES700

EITF171SK4775Ngik
PORCELAIN LINER
SPLIT ADJUSTABLE ;HELVES
CRISPERS MEAT KEEPER
OPTIONAL ICE MAKER

1) BILL AND SUE ARE PLANNING TO GET MAR R AND. HAVE $500 TO SIEND

ON A WASHER, DRYER, AND REFRIGERATOR. SINCE THEY DO NOT NEED

THEM NOW, WHICH SHOULD THEY BUY TP,SAVE THE MOST MONEY?

2) 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?

3) WHAT IS THE TOTAL COST OF ALL THREE?

4) 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 AND BILL DISCUSS WHETHER THEY SHOULD BUY THE

APPLIANCES NOW, OR WAIT, THE SALE WILL BF OVER BY THE T;ME THAT

THEY ARE MARRIED, HOW MUCH WILL IT CCST TO BUY NOW AND STORE

UNTIL NEEDED?

5) WHAT WILL IT COST THEM TO WAIT AND Ny AFTER THE SALE Yc OFF?

6) WHAT SHOULD THEY DO'!

""1.7.7;orr'r"""'"r""""t."-"--

4



ADVERTISING MOLES

(DISREGARD SALES TAX)

.11 MO SUITS
STYLE. 503 OR 103 ADULT

ASSORtED COLORS SIZE XS-XL
100% POLYESTER OR 100% ACRYLIC

REG., 49.94 SALE
eiMEEKUI

JOGGING SUIT STYLE 101

ASST. COLORS, XS-XL SALES isms
100% POLYESTER, ASST.

95241
100°A, ACRYLIC, ADULT 26" COLORS XS-XL ADULT SALE 4004

REG. 49.93

JOGGING SUIT STYLE 502

mSEKN I GLOOOET

i
REG.

REG.

17 $2 el 95 $349 5

SA eL's 4 V$ 1 95 SALt 29"
PEG

REG.

JACK AND JII.L ARE

GOGGLES I SNOW SKI
Downs LENS

CANNOT FOG UP JACKETS
FIT OVER GLASSES

REG.

%ALES245. 95 $1 995,..$9995

ON THE TRACK TEAM IN HIGH SCHOOL. THE COACH

TELLS THEM THAT THEY SHOULD PRACTICE AS MUCH AS POSSIBLE. THERE-

i;ORE, THEY DECIDE TO PURCHASE THEIR OWN JOGGING SUITS TO BE

NSED'ON WEEKENDS. JILL HAS $29 AND WANTS TO BUY THE MOST EXPEN-

./E QUIT FOP THE LEAST AMOUNT OF MONEY, How MUCH WILL HER

ew!, wf.g1-:= Ai_PYLIC WIT AND A PAIR OF SKI GLOVES FrIR THE

4EA.IET PRICE, WHAT WILL IT COST HI ?

!:3 00Iw, SKIM AND NEED GOG(.LES, A JACKET, AND A PAIR 1

Or 1JL0ve;. SHC_ WANTS IME KST ArpAR[L, SINCE SHE DOES NOT KNOW

SKI .LoTHEr,, ..;11f IS GOIN,:- TO A:,SOME THAT THE ONES WHICH

ytsT oft MOST APE int'. bi:J How MUCH WILL THEY COST?

,) 114 W;ti LJHI:',E AND AI .00 NEEDS GOGGLES, A JACKET,

ANt) A i-f=, lf NE. WANTS THE CHEAPEST APPAREL THAT HE

PI r. hr,14 !1JCH MONF( will HI NEE0?

Aes. -ameba



FINDING A SQUARE ROOT OF A NUMBER

TO SQUAREA NUMBER IS TO USE IT AS A FACTOR TWICE' FOR EXAMPLE,

THE SQUARE OF 3 x 3 = 9.

FINDING A SQUARE ROOT OF A NUMBER IS TO FIND ONE OF ITS TWO EQUAL

FACTORS. FOR EXAMPLE, A SQUARE ROOT OF 9, WRITTEN IS 3

BECAUSE 3 x 3 = 9. 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, IS

USED. THE SYMBOL y-§--- IS CALLED A RADICAL) 9, THE NUMBER UNDER

THE RADICAL SIGN, IS CALLED THE RADICAND,

NUMBERS

1

2

3

14

5

6

7

8

9

PERFECT SQUARES SQUARE ROOTS

1 1

4 2

9 3

16 4

25 5

36 6

49 7

611 8

81 9

9

*Oar ow, ...mws,



COMPUTITHE SQUARE ROOT OF A PERFECT SQUARE

MODEL PROBLEMS

A. COMPUTE THE POSI:'!VE SQUARE ROOT OF 3136,

HOW TO PROCEED

I. STARTING AT THE DECIMAL POINT AND MOVING SOLUTION

TO THE LEFT, GROUP THE DIGITS OF THE NUMBER

IN PAIRS OF TWO DIG:TS. PLACE A DECIMAL )r- RIZ

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 THAN

THAT GROUP. WRITE THE SQUARE ROOT OF THE

PERFECT SQUARE ABOVE THE FIRST GROUP.

3. SUBTRACT THE PERFECT SQUARE FROM THE FIRST

GROUP AND BRING DOWN AND ANNEX THE NEXT

GROUP TO THE REMAINDER,

4. FORM A TRIAL DIVISr)R BY DOUBLING

(MULTIPLYING BY 2) THE PART OF THE ROOT

ALREADY FOUND IN STEP 3 AND ANNEXING A O.

TRIAL DIVSOR IS 100

5

36%

25

10* 36

MIMelenmIf=4.--.



5, DIVIDE THE REMAINDER FOUND IN

STEP 3 BY THE TRIAL DIVISOR FOUND

IN STEP 4. ANNEX THE QUOTIENT TO THE

PART OF THE ROOT ALREADY FOUND; ALSO,

ADD IT TO THE TRIAL DIVISOR TO FORM

THE COMPLETE DIVISOR.

6. MULTIPLY THE COMPLETE DIVISOR BY

THE LAST DIGIT WHICH WAS PLACED IN

THE ROOT, AND SUBTRACT THE PRODUC7

FROM THE REMAINDER FOUND IN STEP 3,

THE REMAINDER IS 0. THE REQUIRED

ROOT IS 56.

636 4- 100 = 6

COMPLETE DIVISOR IS

100 6 = 106

5 6

VT it.
25

IN 6 36

5 6

25

IN 636

636

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

REPEATED UNTIL THE REMAINDER IS ZERO.

B. COMPUTE: y817.96

1.. STARTING AT THE DECIMAL POINT, MOVING

FIRST TO THE LEFT AND THEN TO THE RIGHT,

GROUP THE DIGITS IN PAIRS. THE FIRST

GROUP ON THE LEFT MAY HAVE ONE DIGIT,

IF THE LAST GROUP ON THic RIGHT HAS ONE

DIGIT, ANNEX A 0 TO FORM A TWO-DIGIT

GROUP., PLACE A DECIMAL POINT DIRECTLY

ABOVE THE DECIMAL POINT IN THE NUMBER

2. THE LARGEST PERFECT SQUAr'L WOT MORE THAN 8

Is 4. WRITE 4 BELOW 8. WRITE 2 ABOVE 8.

88 93

2

f7%

r.

<,



3, SUBTRACT 4 FROM 8, OBTAINING 4. BRING
2

DOWN THE NEXT GROUP) 17, AND ANNEX IT TO ^1.-7 193

4, FORMING 417. 4

417

4. FIND THE FIRST DIVISOR BY DOUBLING

2 AND ANNEXING A 0: 2 X 2= 4; THE

TRIAL DIVISOR IS. 40.

5. DIVIDE THE REMAINDER, 417, BY THE TRIAL

DIVISOR, 40. THE QUOTIENT IS 8. THEREFORE,

THEtOMPLETE FIRST DIVISOR IS 40 + 8, OR 48.

6. 8 x 48 = 384. SUBTRACT: 417 384 = 33.

BRING DOWN THE NEXT GROUP, 96, AND ANNEX

IT TO 33, FORMING 3396.

7. FIND THE SECOND TRIAL DIVISOR

BY DOUBLING 28 AND ANNEXING A 0;

2 x 28 = 56; THE TRIAL DIVISOR IS

560.

2 8 .

4

Al 4 17
3 84

33

2 8.

4

4 1
873 4

5101 33 96

8. DIVIDE THE REMAINDER, 3396, BY THE TRIAL

DIVISOR) 560. THE QUOTIENT IS 6.
2 8 .6

Y TV ilt`
THEREFORE) THE COMPLETE DIVISOR IS

4

560 + 6 = 566. LA -4-17

3 84

9. 6 x 566 = 3396, SUBTRACT: T'2256 731- 96

3396 - 3396 0. THE,REQUIRED 33 96

ROOT IS 28.6

89 94



COMPUTING THE APPROXIMATE SQUARE ROOT OF A NUMBER

FIND riff CORRECT TO THE NEAREST TENTH.

1. IN ORDER TO APPROXIMATE Y48 CORRECT TO THE NEAREST TENTH,

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

RESULT TO THE NEAREST TENTH.

2. IN "ORDER TO CARRY THE RESULT TO TWO DECIMAL PLACES, ANNEX

TO 48 (AT THE RIGHT OF THE DECIMAL POINT) TWO GROUPS; EACH

CONTAINING TWO ZEROES.

3. PERFORM THE COMPUTATION AND ROUND OFF THE

ANSWER TO THE NEAREST TENTH. SINCE

6.92;:f..6.9, THE REQUIRED ROOT IS 6.9.

FINDV""ETO THE NEAREST HUNDREDTH.

1. IN ORDER TO CARRY THE WORK IN THE

RESULT TO THREE DECIMAL PLACES;

ANNEX THREE GROUPS, EACH CONTAINING

TWO ZEROES; AT THE RIGHT OF 62,

2. THE FIRST TRIAL DIVISOR IS 140.

SINCE 1300 ± 140 Is 8: THE COMPLETE

DIVISOR IS 140 8, OR 148.

3, COMPLETE THE COMPUTATION AND,, ROUND OFF

THE ANSWER TO THE NEAREST HUNDREDTH.

SINCE 7,8744=7.87, THE REQUIRED ROOT

is 7.87.

9:i
90

RI fro'

6. 9 2

\I La 116 /0-0

36

1291 12 00

11 61

39 00

13821 27 64

11 36

7, 8 7 4

fttlin-dfi

14

Ig] 13 00

11 84

1 16 00

1 09 69

6 31 30

157441 6 29 76

124

0



PERFECT SQUARES:

1. 11/7289 2.

11.81.W 6

9. 56725

SQUARE ROOTS

3. Li. ilET

. Eiji 7. FIT 8. YTir

10, f1299 11, 9 0. 12, 157T76

13. 119674 14. 1.91.W 1 1.17.571 16.

To THE

17.

21

NEAREST TENTH:

29 18. 19, (TT; 20. fl38

f147 22. 51374 23, 1,07 24.

To THE NEAREST HUNDRETH:

25. Y 26, 129 27, 117- 28. lifT9

0 29. 1237.6 30. 31. f.F 32. 11708

9

9()



PATTERNS

IN EACH CASE HOW ARE THE SUCCESSIVE NUMBERS BEING FORMED? WRITE

THE NEXT 4 IN EACH SEQUENCE.

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

2) 1, 2, 4,; 8, 16, 1

3) 1, 4, 9, 1a=25,_,

4) . 1, 8, 27, 64, 125, ,

---7T

5) 2, 5,8, 11, 14, %

6) 2, 3, 5, 7, 11, 13,

7) '11, 121, 1331, 14641,

--.- I

1 1 1

8) 1, 3, 6, 10, 1S, J , 1

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

10) 1, 3, 5, 7,.

11) 1, 3, 9, 27, 1 1

12) 1, 4, 7, 10,

13) 9, 18, 36, 72, j 1.

14) 3, 9, 27, 81, j 1 1

15) 2, 6, 18, 54, 1 1 1 -I

oy
92



'

1

)
PATTERNS

4 - °
.i.,41#111"a 4

STUDY.THEaSUM3 OF CONSECUTIVE ODD NUMBERS:

3. = 1 = 2 a

1 4' 3 = 1, = 22

1 + 3 + 5 = 9 =

1 + 3 + 5 + 7 = 16 = 42

1 + 3 + 5 + ,7 +iN9 = 25 52

1 + 3 + 5 + 7 + 9. + 11 = 36 =, 62

1) WHAT DID YOU DISCOVER?

2) WHAT IS THE SUM OF THE FIRST 7 ODD NUMBERS? (YOU SHOULD BE

ABLE TO DO THIS IN YOUR HEAD IF YOU HAVE DISCOVERED THE

PATTERN,)

3) WHAT IS THE SUM OF THE FIRST 12. or- NUMBERS?

4) WHAT IS THE SUM OF THE FIRST 20 ODD NUMBERS?

FIND SIX WAYS TO NAME 100 USING ALL THE DIGITS 1 THROUGH 9

INCLUSIVE,

EXAMPLE: 123 45 67 + 89 = 100

(12 = 6) + 58 + 3 + (4 + 9 = 100

5)

6)

7)

8)

9)

10)

93 93



PATTERNS

STUDY THESE SUMS OF CONSECUTIVE NATURAL NUMBERS..

1 = 1

1 + 2m.= 3 7,
1 + 2 + 3 = 6

1 + 2 + 3 + 4 = 10

1 +2 +3 +4 +-5 =156
1 + 2 + 3, + 4 + 5 + 6 = 21

COMPLETE THE FOLLOWING:

ti

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

2) 1 + 2 + + 4 + 5 + 6 + 7 4. 8 =

3) 1 + 2 + 3 + 41+ 5 + 6 + 7 + 8 + 9 =,

4)' 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + + =

5) 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10 t 11 =

6) CAN YOU DISCOVER A PATTERN?

7) CAN YOU WRITE A RULE FOR THE SUM OF THE FIRST N CONSECUTIVE

NATURAL NUMBERS?

8)

9)

10)

FIND THREE WAYS TO NAME 100 USING ALL THE DIGITS 1 THROUGH 9

INCLUSIVE.

EXAMPLES: 1 + 2 + 3 + 4 + 5 + 6 + 7 +(8 X 9) =100

(12 6) +58 +3+ (4 X 7) + 9 = 100

94



BASE TEN.

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

BY TENS.# IF MAN HAD ONLY FOUR F:AERS ON. EACH HAND INSTEAD OF FIVE,

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

IT IS 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:

THE PLACE yALIJE IN BASE TEN

(04 1, 2, 3, 5,. 6, 7, 8, 9).

IS BASED ON TENS AND POWERS OF TEN.

100 OR 1

101 OR 10

ONES PLACE

TENS PLACE

HUNDREDS PLACE 102 OR 100 (10 X 10)

THOUSANDS PLACE 103 OR 1000 (10 X 10,X lq)

TEN-THOUSANDS PLACE 104 OR 10,000 (10 X 10 X 10 X 10)

HUNDRED-THOUSANDS

PLACE 105 OR 100,000 (10 X 10 X 10 x 10 X 10)

MILLIONS PLACE 106 OR 1,000,000 (10 X 10 X 10 X 10 x 10

x 10)

95 jut)
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1

. .

REMEMBER:- IN THE POWER OF 10, 10 IS THE BASE AND THE RAISED NUMERAL

IS THE ,XPONENT.

BASE-0- 104

IN THE NUMERAL 2)563)407 THE 2 IS IN THE ONES OR 100 PLACE,

THE a IS IN THE TENS OR 101 PLACE,

THE R IS IN THE HUNDREDS OR 102 PLACE,

THE IS IN THE THOUSANDS OR 103 PLACE,

THE fi IS IN THE TEN-THOUSANDS OR 104 PLACE,

THE 51S IN THE HUNDRED-THOUSANDS OR 105 PLACE,

THE 2 IS IN THE MILLIONS OR 10
6
PLACE,

`TIC 34 VALUE OF EACH DIGIT IN THENUMERAL 2)563,407 IS SHOWN BY

THE CHART BELOW:

C0
0...r=

VI

1:1 C
WM

= 0= .0
X 1...

In

C
M

CO
CD .0
1... i

9

0 2 4/1

10 .1135 loo 10 10 2 101 100

2) 5 6 '3) 4 0 7

0

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

SHOWN BY USING ant= NOTATION,

EMBED NOTATION IS EXPRESSING A PLACE VALUE NUMERAL AS

A SUM or THE PRODUCTS FORMED WHEN EACH DIGIT IS MULTIPLIED

BY ITS PLACE VALUE.

96lot



EXAMPLES 'OF EXPANDED NOTATION:

653 = (6 x 102) + (5 x 101) + (3 x 10°) '.

4702 =.(4:x 104) + (7 x 100)4
.

(0 x 101) + x410°1
1

A DECIMAL NUMERALWRITTEN IN EXPANDED NOTATION CAN EASILY BE CHANGED

BACK TO THE NUMERAL IT REPRESENTS,

EXAMPLE:

(5 x 102) + (3 x 101) +.(7 x I0°) =

(5 x 100) + (3 x 10) + (7 x 1)

500 + 30

537

9,



et

BASE TEN

1. 5960 = (5 x ) + ( x 102) + ( x )$+ (0 x 10°)

= (5 x 1000) +.( x100) + (x10) + (0 x 1)
r
= 5000 + + +

5960

23.579 = (2 x 104) + (3 x 103) + (5 x ).+ ( S x 101) +

LA_ x 10°)

= (2 x ) + (3 x 1060) + (5x ),+ ( x 10) + ( x 1)

= + 3000 + +

= 23..579

WRITE EACH BASE TEN NUMERAL IN EXPANDED NOTATION. SHOW ALL STEPS AS

IN PROBLEM -a1 ABOVE.

3. 594 =

4. 36,058 =

98
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CHANGING FROM BASE FIVE TO BASE TEN

PERHAPS IF MAN HAD ONLY ONE.HAND) PEOPLE MIGHT BE USING THE BASE

FIVE NUMERATION SYSTEM INSTEAD OF THE BASE TEN (DECIMAL) NUMERA-

TION,,

JUST AS BASE 'TEN USES TEN BASIC SYMBOLS (0) 1) 2, 3, 4, 5, 6, 7,

8, 9) AND_ITS PLACE VALUES ARE PONERS OF TEN) BASE FIVE USES FIVE

SYMBOLS (0, 1, 2, 3, 4) AND ITS PLACE VALUES ARE POWERS OF FIVE.

GROUPING BY TENS

A

2 TENS 4 ONES=

24
TEN

GROUPING BY FIVES

1 ,
:.

f

4 FIVES 4 ONES =

44
FIVE

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

NUMERATION SYSTEM. FPM THIS ELM OA) IHE SUBSCRIPT FOR RASE iEtt

KILL NOT -BE BITTEN; RWEVER, SUBSCBIOtS EDS IRE OTHER BASES WILL

BE WRITTER.

NUMBERS WRITTEN IN BASES OTHER THAN BASE TEN ARE READ DIFFERENTLY

SINCE READJI9G A BASE TEN N1MERAL II'WOLVES PLACE VALUE.....__.34_4.62...LS

READ "THREE THOUSAND) FOUR HUNDRED SIXTY-TWO." THEREFORE, WHEN

READING NUMBERS IN OTHER BASES) SIMPLY READ EACH DIGIT STARTING AT

0 THE LEFT AND THAI. SAY THE BASE.

*



THE NUMERAL 42 ts READ, .

FIVE

IT MEANS 4 FIVES + '2 ONES

FIVES

IN THE NUMERAL 2314 -

.9FIVE

f

'"FOUR TWO, BASE FIVE"

ONES

FIVE

BASE

a
THE LS THE ONES OR 50 ptieco

f.
THE I IS IN THE FIVES OR 51 PLACE,

1 IS IN THE TWENTY FIVES OR 52...PLACE (52 = 5 x 5 = 25);

THE 2 IS IN THE ONE HUNDRED TWENTY-FIVES OR 53:424,ACE

V

(53 = 5 x 5 x 5 :4125).

THE PLACE VALUE OF EACH DIGIT IN THE NUMERAL 2314FIVE IS SHAWN BY

THE CHART BELOW:

12 I I
W >> >>

12 C W C W
CW

C W
X

>
= q-

>
a = 1.- IA- I.-. LL.

ti

te,

cFa

53 5z 51
t

50

2 3 4

100 IO A

V



F.

( 1
4

.N
NONCE: BASE FIVE ISGROUPEIPBK ONES, FIVES, FIVE,Y FIVES1AND

. ,

FIVE X'FIVEA FIVES, ETC, ALSO,.NOTICE THAT NO CO MAS.ARE,USE6 IN '.--(
A

.

. j
WRITING OTHER BASE NUMERALS, THE COMMAS ARE USER- IN BASE TEN TO

4

MAO THE1 NUMERALS EASIER TO READ,-

WHEN THE NUMERAL 2314 IS WRITTEN IN RXPANDED NOTATION AND
FIVE r-

SIMPLfPlED, THE RESULTING NUMERAL IS IN BASE TEN,

2314 = (2 x 51 + (3 x + (lx 51) + (4 x t°).,
FIVE

= (2 x 125) + (3 x-25) 4- (i x 5) + (')( 1) .

=. 250 + 75 + 5 +, 4

= 334 ,

THEREFORE, +314 = 334 (BASE TEN),..
2. FIVE'

I

To CHANGE NUMBERS WRITTEN IN OTHER BASES TO BASE TEN,

YRITE IN EXPANDcD MAIM AND, SIMPLIFY.

r

S

-,J66,
101 I

....pm,...dmMd.MLLMIYM

V

4



S

.1

,.

CHANGING A NUMBER. WRITTEN IN BASE FIVE TO A BASE TEN NUMERAL CAN BE

S1OWN BY FLOW CHARTS,

ULTIPLY THE

51 DIGIT
BY FIVE

ULTIPLY THE

50 PIGIT
BY I

3,DIGIT

BASE FIVE

NUMERAL

MUItTIPLY:TH

/52 DNIT.
*BY 15

/

MULTIPLY THE

50 DIGIT
BY

ADD THEI
PRODUCTS

3.02

6



CHANGING FROM BASE FIVE TO BASE TEN

'WRITE A BASE FIVE NUMERAL FOR EACH 5E14

+ + + + +
+ + + +
+ +

4.
3

A

* * * * 4 *
* * * * * *

-* * * * * *
* *

HINT FOR NUMBER 3: FIRST

REGROUP IN i7tOUPS OF"\FIVE4

PLACE VALUE

BASE TE N
104 103 101 100

10X10X10X10

10, 00,,I,
4

10X10X10 ..._X

100

OR OR

I

BASE FIVE 54" 53' 52 51
50

5x5x5x5"6
625

5x5x5 5x5,

..s

OR

-5

OR

_

FILL IN THE BLANKS,

5, 132FivE = (1, x ___) + ( ,q1) .+ (2 x

= (1 x ) + (___ x 5) 4 (2 x

wwwww.p.
+

6' 203NivE = (x 53) + (0 x + (3 x __) + (__ x 50)

= (___ x 125) + x + (3 x (__ x 1)

...
+ + =ftimi

, 103
106



CHANCE EACH BASE FIVE NUMERAL TO BASE TEN BY USING EXPANDED NOTATION,

7' 43FIVE

8c 12136vE

9' 2132FivE

10, 444
FIVE

4030F/vE

129 11432F/vE

COMPLETE THE FLOW CHARTS TO CHANGE EACH BASE FIVE NUMERAL TO BASE TEN, (11

13, 14,



CHANGING FROM BASE TEN TO BASE FIVE

TO CHANGE A BASE TEN NUMERAL TO BASE FIVE (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. THEN DIVIDE

THE REMAINDER BY EACH SUCCESSIVE POWER OF FIVE LESS MAN THE FIRST

DIVISIOR.

TO CHANGE 85 TO A BASE FIVE NUMERAL:

EinI) Li/I THE POWERS OF FIVE UNTIL A NUMBER LARGER THAN 85 IS

OBTAINED.

5° = 1

51 5

52

85

53 = 125

STOP, BECAUSE 125 IS GREATER THAN 85. THEREFORE) THE FIRST DIVISOR

IS 25.

SECOND) REGROUP 85 INTO POWERS OF FIVE BY USING *SUCCUSIVE DIVISIONS,

REMEMBER, THE FIRST DIVISOR IS 25.

3

25) 85 (THERE ARE 3 GROUPS OF 25 OR 52 THERE-

75 FORE) 3 WILL BE IN THE 52 PLACE.)

10

2

5s) 10 (THERE ARE 2 GROUPS OF 5 OR 51. THERE-

10 FORE, 2 WILL BE IN THE 5 PLACE.)

0

11 0

105



0

0

0

(THERE ARE 0 GROUPS OF 1 81 50, THERE"

FORE, 0 WILL BE IN THE 5 PLACE.)

*SUCCESSIVE DIVISION--DIVIDING BY NUMBERS WHICH ARE POWERS OF THE

BASE BEGINNING WITH LARGEST POSSIBLE POWER OF THE SASE, THEN

DIVIDING THE SUCCESSIVE REMAINDERS BY THE NEXT LARGEST POWER, AN')

SO ON,

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

FIVE NUMERAL,

TWENTY-FIVES PLACE

52

FIVES PLACE

51 .

ONES PLACE
50

3 2 0

THE ANSWER IS: 85 = 32n
IVE

A SHORTER WAY TO WRITE THIS COMPUTATION IS AS FOLLOWS:

DIVISOR-7-25 85 3 '44--QUOTIENT (3 x 25 = 75)

THEREFORE, 85 = 320FtvE

106

(2 x 5 = 10)

03 x = 0)



4.. ..ft...gm...m

EXAMPLE;
:348 = 9

1, LIII THE POWERS OF FIVE

50 = 1

51

52 = 25

53 = 125

NOTICE: THE FIRST DIVISOR

IS 125. THEREFORE, THE BASE

FIVE NUMERAL WILL HAVE EQUR

DIGITS, REQUIRING FOUR DIASIONS.

348

54 = 625

2. RE4w, 348 'INTO POWERS OF FIVE BY SUCCESSUE DIVISION.

125 5748- 2s.

-250

25 1 981

-7r

-20

2 x 125 = 250

3 x 25 = 75

4 x 5 = 20
3 x 1 = 3

-3 THEREFORE, 348
2343F1vE

0

/la



Lrait0."

CHANGING FROM BASE TEN TO BASE FIVE

1. COMPLETE THE DIVISION TO CHANGE 67 TO A BASE FIVE NUMERAL.

67

53 = 125

67
FIVE

6712_

-50

17.=41.

0

CHANGE THE FOLLOWING BASE TEN NUMERALS TO BASE FIVE, 4HOW ALL STEPS.

2, 58

3. 25

5, 96

365

4. 124 7, 500

108 113



ADDITION, SUBTRACTION, AND iULTIPLICATION IN BASE FIVE

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

.

+ 0 2 3

.

4

0 0 1 2 3 (11)

1 1 2 3 4 0
3 4 10 (ED

3 3 4 10 11 (D

4 4 10 11 12 0

ADDITION EXAMPLES:

A,

0 + 4 = 4

:1 + 4 =

2 + 4 =

3 + 4 =

5 = (1'x 5) + 0

= 10
FIVE

6 = (1 x 5)*-+T

= 11
FIVE

7 =
12
(1 x 5) + 2

FIVE

4 + 4 = 8 = (1 x 5) +3

13FIVE

atm PLACE: 3 + 4 = 12, 1 FIVE, 2.0NES

REGROUP THE 1 FIVE IN THE FIVES PLACE

WRITE THE U IN THE ONES PLACE

FIVES PLACE: 1 + 1 + 2

B, 0 413
FIVE

+ 222FIVE

1140FIVE

ONES PLACE: 3 + 2 = 10 1 FIVE, 0 ONES

FIVES PLACE: 1"+ 1 + 2 = 4

FIVE2 PLACE: 4+ 2= 1 1 FIVE, 1 ONE

FIVES PLACE: 1

109 114



REFER TO THE BASE FIVE ADDITION TABLE 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

INTHE FIRST COLUMN.

+;

:

0 1 2 3 4

0 0 1 2 3 (11)

1 1 2 0
2 2 3 4 10 0
3 3 4 10 11 03

4 4 10 11 12 0

SUBTRACTION EXAMPLES:Pi'
IVE

-2 4FIVE

14
FIVE

cd/ei1 2

FtvE

- 3 3FIVE

ONES\PLACE:

FIVES ?LACE:

1

ONES PLACE:

>4 -$4 =0

- 4 = 1 (1 FIVE - 4 = 1)

>11 4 = 2 (1 FIVE + 1 = 6;
6 - 4 = 2)

-12 - 4 = 3 (1 FIVE +2 =7;

7 - 4 = 3)

113 - 4 = 4 (1 FIVE +3 =8;
8 - 4 = 4)

= 1 FIVE.+ 3 ONES

= 5 + 3 = 8 ONES

12FIVE = 1 FIVE + 2 ONES

= 5 + 2 = 7 ONE3

7 - 4 = 3

FIVES PLACE: 1 FIVE2 2 FIVES = 5 + 2 = 7 FIVES

(1 FIVE2 = 5 FIVES) 7 - 4 = 3

no 116



v.

USE THE FOLLOWING BASE FIVE MULTIPLICATION TABLE TO COMPUTE PRODUCTS,

0 0 0 0 0 0

1 0 1 2 3 4.

2 0 2 4 11 13

0 3 11 14 22

13 22 31

MULTIPLICATION EXAMPLES

A.

. 3 2FlvE

X
4FplE

IVE666

--*(2 x 4 = 8; 8465 = 1 R 3 =
13FrvE)

--043 x 4 = 12; 124-5 = 2 R 2 =
22F1vE)

0(4 x 4 A 16; 1 6 ' 5 = 3 R 1 = 3 1 )

ONES P'XCE: 4 X 2 = 8; 84-5: 1 FivE,(3)0Es

FIVES PLACE: 4 x 3 = 12; 12 + 1 = 13,

134-5 = 2 R(3)

FIVE PLACE:

(REGROUP)

ONES X ONES PLACE: 3 x 4 = 12; 124- 5'12 FIVES,

,(DONES

ONES X FIVES PLACE: 3 x 3 = 9; 9 + 2 = 11;

114-5 = RC

(REGROUP)

FIVES X ONE PLACE: 2 x 4 = 8; 8+5 =01 RO)

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

7+5 = 1 RO
111
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OR,

. 1.

2

3 4
FIVE

x 2 3PlyE

2 1 2

1 2 3
1 4 4 2

FIVE

3. x 4 .= 22, ,WRITE ,2j "CARRY" 2.

3 x 3 = 14 Pus -2 (CARRIED) = 21.

1ST PARTIAL PRODUCT IS 212.

lit

e."

4

2 x 4 = 13, WRITE 3 UNDER 1, "CARRY" 1.

2 x 3 = 11 PLUS 1 (CARRIED) = 12/ WRITE TO THE LEFT

OF 3 (IN SECOND ROW) 2ND PARTIAL PRODUCT IS 1230.

SUM OF PARTIAL PRODUCTS IS 1442.

112



ADDITION, 'SUBTRACTION, AND MULTIPLICATION

COMPUTE EACH SUM IN BASE FIVE.

II 33FIVE

+ I2FIVE

2, 24IF/vE 3. .223F,vs

+ 334FIVE 411F/vE

Le + 314
FIYE

COMPUTE EACH DIFFERENCE IN BASE FIVE.

32F1vE 5.
144IvE

- 23Fin 43FIvE

COMPUTE EACH PRODUCT IN BASE FIVE,

1. 43
FIVE

X 2FIVE

8' 32FIVE

x 42FivE

6.

124
FIVE

9, 242FivE

x 34F0E



BASE TWO (BINARY NUMERATION SYSTEM)

AS A REVIEW) BASE TEN USES TEN SYMBOLS, r; 2) $) 4).5) 6) 7) 8)

9)) AND ITS PLACE-VALUES ARE POWERS OFTEN. BASE:FIVE USES FIVE

SYMBOLS (0) 1) 2, 3; 4)) AND ITS PLACE VALUES ARE POWERS OF FIVE.

BASE TWO) ALSO CALLED BINARY

(0) 1), AND.ITS PLACE VALUES

STUDY THE FOLLOWING TABLE OF
*ft

NUMERATION SYSTEM) USES TWO SYMBOLS

ARE POWERS OF TWO;

PLACE VALUES IN BASE.TWO,

210 -29 28 27 26 2 24 23 22 21 20

_14.024 512 256 128 64 32 16 8 4 2 1

BASE TWO'NUMERALS CAN ALSO BE WRITTEN IN EXPANDED NOTATION TO

CHANGE THEM TO BASE TEN.

1110Two = (1 x 23) + (1 x 22) + (1 x 21) + (0 x 2°)

= (1x 8) + (1 x 4) + (1 x 2) + (0 x 1)

= 8 + 4 + .2 + 0

14

THEREFORE)1110Two.= 14.

114



............44,444441.044ffsemet44444111r

. I

SINCE THE BASE TWO SYSTEM OF NUMERATION USES ONLY THE DIGITSIO AND

411 fHE.NUMERALS CAN EASILY BE SHOWN USING THE IDE OF ELECTRICAL

CURCUITS, IF,A LIGHT IS ON IN A ROW OF LIGHTS, IT REPRESENT I IN

THAT POSITION, IF A LIGHT IS OFF, THE DIGIT IN THAT PLACE 10,

1

1
1100110Two

Imo

24 23 122 21 '2°

11-014: 6 0 it 0

e
ON REPRESENT% 1

OFF REPRESENTS 0 .

,

..

1 1 0 0 1
I

= (1 x 26) + (1 x 26) + (0x 24) + (0 x 23) + x 22) + (1 x 21)

+ . ( 0 x 2 0 1

= (1 + (1 x 3) + + + +( (1 x 2) +

/\

(0 x

= 64 . + 32 + 0 + -0 t 4 2 -+ .

= 102

THEREFORE, 11001100Two = 102,

NOTICE:--MAkymoRE DIGITS ARE, REQUIRED TO.WRITE Ark NUMBER IN BASE

TWO, FOR THIS REASON ALONE IT WOULD NOT GENERALILY BE AS PRAdTI
1TO USE AS BASE ,TEN,

. II
i

,

1

10

$

115 120



4
o

EXAMPLE A:

a

22 21 2°

--jr0 0 0 0 0
III 0. 1 'TWO

= (i.x e)-+ (1 x23) +,(0 x 22) + (1 x 21) (lx 2?)

= (1 x 16) + (1 x 8) (Ox 4) + (1 x 2) +.(1 x1)

= 16 + 8 + 0 + `2 +

27

. 1

THEREFORE) 110011Two l= 27.

BASE TEN NUMERALS CAN BE CHANGED TO. BASE

DIVISIONS USING AS TA FIRST DIVISOR THE

JUST SMALLER THAN THE BASE TEN NUMERAL.

83
TWO

I

,

TWO. NUMERALS BY SUCCESSIVE

LARGEST POWER OF TWO

(EBBEMBEEBASE FIVE.)
_ -

FIRST) LIST THE POWERS OF ma UNTIL YOU OBTAIN A NUMBER LARGER

THAN 83.

2° = 1
;SEE'IF YOU CAN ANSWER THESE QUESTIONS BY STUDYING

2/ = 2 THE L I ST OF pWERS Or TWO.

'22 = 4
;How MANY DIGITS WILL TAE BASE TWO NUMERAL CONTAIN?

23 =8
klow MANY TIMES WI,LL YOU HAVE TO DIVIDE?

2 = 16

.2
5
= 32

id 1 26 = 64
s

!

. .

ANSWER--SEVEN

27 = 128

116



DIVISOR 641 '83 1 1, QUOTIENT

-64

4

32
(0 IS NECESSARY AS k.PLACE

] 19 La:
HOLDER IN THE 22, 23, 25'PLAES,

0 THEREFORE, 1.1 J.. NEtESSOY TO

-DIVIDE BY 4, 8, AND 32,)
At.

-o

21 3 LL
J.

-2

1 LL
-1 r

0

THEREFORE; 83 = 1010011Two
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0
ADDITION, SUBTRACTION, AND MULTIPLICATION EXAMPLIS:

EXAMPLE B:

"Two

1. 10TWO

101
1W0

EXAMPLE C:

1 1

1 1 1Tw0 ONES PLACE:

+ 1 0 Twos PLACE: 1

ONES PLACE: 1 + O = 1

TWOS PLACE: 1 + 1 = 2;

Two2 PLACE: 1

(REGROUP)

÷ 2 = 1 R

(REGROUP)
2 1 R 0

= 2: 2 2 = 2R0

1 1 0 01:m TWO2 PLACE: I + 1 + 1 R 1

Two3 PLACE:

EXAMPLE D:

10TwO

1TWO

1Two

EXAMPLE E:

ONES PLACE: 10 = 1 TWO + 0 ONES = 2 ONES;
TWO

2-1= 1
TWO

0 101

."TWO ONES PLACE. 1 TWO + 0 ONES = 2 ONES; 2 - 1 = 1

'1 1Two Twos PLACE: 1 TWO2 + 0 TWOS = 2 TWOS; 2 - 1 = 1

(1 Two2 = 2 TWOS)
1 1TWO

118
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BASE TWO (BINARY NUMERATION SYSTEM)

1, WHAT IS ANOTHER NAME FOR BASE TWO?

2. WHY COULD THE NUMERAL 101121Two NOT BE A BASE TWO NUMERAL?

3. 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

TEN,

4. 1101Two = (1 X 23) + (1 X 22) + (0 X 21) + (1 X 2°)

=( ) + ( ) + ( ) + ( )

= + + +

5. 1010
TWO

6. 10101Tw0

7. 1001001Tw0 I

w 120



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

8. I 0

9. 0 0 0-07-0-1

10. =) -70 0 g=
CHANGE EACH BASE TEN NUMERAL TO BASE TWO, (SHOW All WORK,)

11. 3$ =
TWO

12. 23 =

2° = 1 J.21 38

21 = 2

22 = 4

23 = 8

24 = 16

2= 32
ft

26 = 64

TWO

13. 79 = 14. 157TWO TWO

126
121



PERFORM THE INDICATED OPERATIONS IN BASE TWO,'

15. 101Two

110Two

1010Two

1°1Two

19. 101Two

x 10Two

21. 1010Two

gP-Ttotel

16, 1111Two

1°1-rwo

18. 1011Two

111Two

20;) 1010Two

x 101Two

122

22, 1100Two

-101Two

12/
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NUMBER SENSE

MULTI ELY BY a

TAKE HALF OF THE NUMBER AND MULTIPLY BY 10

36 THE NUMBER 36

18 HALF OF THE NUMBER

1W11 MULTIPLY BY 10

47 THE NUMBER

23.5 HALF OF'THE NUMBER

235 MULTIPLY BY 10

MULTIPLY BY 15,

47

_x5

235

MULTIPLY THE NUMBER BY 10 AND ADD HALF THE PRODUCT TO IT.

119 THE NUMBER 49

490 MULTIPLY BY 10 _15.L--
245 HALF THE PRODUCT 2115

5.5. SUM OF PRODUCT AND

HALF THE PRODUCT 735

MULTIPLY BY 9

MULTIPLY THE NUMBER BY/10 AND SUBTRACT THE NUMBER FROM IT.

93 THE'NUMBER

930 MULTIPLY BY 10

02. SUBTRACT THE NUMBER

123

93

128



p

MULTIPLY BY 9a

MULTIPLY THE NUMBER BY 100 AND SUBTRACT FROM THIS PRODUCT

THE ORIGINAL NUMBER.

236 THE NUMBER 236

23600 MULTIPLY BY 100 69.

23/0. SUBTRACT THE NUMBER 2124

21.2.4

23364

MULTIPLY BY 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

356565 x11

32415

32415

355E5

START ON THE RIGHT 'AND WORK LEFT.

WRITE THE RIGHT-HAND DIGIT (5),

ADD 5 + I = 6 FOR THE NEXT DIGIT.-

ADD 1 4 = 5 FOR THE NEXT DIGIT.

ADD 4 + 2. = 6 FOR THE NEXT MIT.

ADD 2 + 3 = 5. FOR THE NEXT DIGIT.

WRITE THE LEFT-HAND DIGIT (3),

12:
124



SOMETIMES IT IS NECESSARY TO CARRY.

257861 x 11 = 2836471
INA

START ON THE'RIGHT AND WORK LEFT.

WRITE THE RIGHTHAND DIGIT (1).

ADD 1 + 6 = 7 FOR THE NEXT DIGIt.

ADD 5 + 8 =14; WRITE 4 AND CARRY 1.

ADD 8 + 7 =15; 15 + 1 =16; WRITE 6 AND CARRY 1.

ADD 7 + 5 =12; 12 + 1 = 13; WRITE 3 AND CARRY 1.

ADD 5 + 2= 7; 7 + 1 = 8; WRITE 8

WRITE 2 FORS THE LAST DIGIT ON THE LEFT,

MULTIPLY BY 12

1. .DOUBLE THE RIGHT HAND DIGIT OF THE NUMBER TO BE THE
.

RIGHTHAND DIGIT OF THE ANSWER,

DOUBLE EACH SUCCEEDING DIGIT, AND ADD TO THE DIGIT ON
1.

THE RIGHT VLUS ANYTHING THAT IS CARRIED.

3. THE LEFTHAND DIGIT OF THE NUMBER PLUS ANYTHING THAT

IS CARRIED BECOMES THE LEFT HAND DIGIT OF THE ANSWER.

32761 x 12 = 393132

DOUBLE 11 WRITE 2, /

DOUBLE 6, ADD 1) WRITE 3/ CARRY 11.

DOUBLE 7, ADD 6, ADD 1/ WRITE 1/ CARRY 2,

DOUBLE 21.-ADD 7, ADD-21 WRITE 3, CARRY 1.

DOUBLE 3, ADD 2/ ADD 11 WRITE 9.

WRITE 3.

130
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b
39

x47

. 3

1. START MULTIPLYING AS USUAL WITH THE

ONES PLACES,

STOP USING THE REGULAR METHOD,

3, NEXT, CROSS MULTIPLY.

3 x 7 = 21 4. ADD THE PRODUCTS.

9 x 4 .1.1E

57 5, ADD THE ONES CARRIED,

63 6. WRITE THE 3 IN THE TENS PLACE IN THE

6
9

ANSWER, AND CARRY 6.Q

X47,

33 7. MULTIPLY THE TENS PLACES, ADD THE ONES

3 x 4 = 12 CARRIED, AND WRITE THIS TO COMPLETE THE

6
59

ANSWER.

x47

1833

126
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MULTIPLY A THREE -11DIGIT AAIBEILayADiODIGIIMBER_-

x21

1, START MULTIPLYING AS USUAL

WITH THE ONES PLACE.

2, STOP USING THE REGULAR METHOD.

4
4 5 6 3. NEXT, CROSS MULTIPLY AS SHOWN.

8

8

5 x 8 = 40

2 x 6 +_12.

52 4. ADD THE PRODUCTS.

56 5. ADD THE ONES CARRIED.

54
456

x21.

68

68

2 x 5 = 10

4X =

42

47

6. WRITE THE 6 IN THE TENS PLACE

IN THE ANSWER) AND CARRY 5,

7. NEXT, CROSS MULTIPLY AS SHOWN.

8. ADD THE PRODUCTS.

9. ADD THE ONES CARRIED.

127 132



768

454
-6

7 6 8

4 x 2 = 8

12

454
456

28

12768

128

101 WRITE THE 7 IN THE HUNDREDS

PLACE AND CARRY 4,

11. MULTIPLY THE HUNDREDS PLACE

BY THE TENS PLACE.

12. ADD THE ONES CARRIED,

13. WRITE THIS TO COMPLETE THE

A4SWER.

133



MULTIPLY NUMBERSJ3y. 25

DIVIDE THE NUMBER gY 4 AND'MULTIPLY THE QUOTIENT BY 100.

25 x 48 DIVIDE 48 BY 4---0-12.

101 x 48 MULTIPLY 12 BY 100 ---0-1200.
4

M

100 x 12

1200

MULTIPLY NUMBERS By 50

DIVIDE THE NUMBER BY.2 AND M LTIPLY THE QUOTIENT BY 100.

50 x 74 DIVIDE 74 BY 37.

9
2 x 74 MULTIPLY 37 BY 100-3700.

100 x* 37

3700

tilliTIELY_01BERLBLa

DIVIDE THE NUMBER BY 4; MULTIPLY THE QUOTIENT BY 3, AND

MULTIPLY THE PRODUCT BY 100.

75 x 28

;00 X x 28 DIVIDE 28 BY 4----4"7,

100x 3 X7 MULTIPLY 7 BY 3--021.

100 x 21 MULTIPLY 21 BY 100 ;2100,

2100

11 134
129
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MULTIPLY NUMBER6 CLOSE TO 1QQ.

93 x 97 1. TAKE THE. COMPLEMENTS TO 100 OF BOTH

NUMBERS AND MULTIPLY THEM.

93--7 97,3

7 x 3 =21

1 2. WRITE 21 IN THE TEN'S AND, ONE'S

PLACES OF THE ANSWER.

= 90 3. SUBTRACT THE COMPLEMENT OF ONE

OR NUMBER FROM THE OTHER NUMBER

97-7 = 90 AND PLACE THE RESULT NEXT TO 2 1.

2Q21

A-
SQUARING A UMBER

(47'
?

1. SQUARE 7 TO GET 49.

9 2. PUT THE9 IN THE ONE'S COLUMN OF

THE ANSWER AND CARRY THE 4.

3. TAKE 4 x 7 x 2 = 56 AND ADD THE 4

FROM STEP 2 TO GET 60.

4. PUT THE 0 IN THE TEN'S COLUMN OF

THE ANSWER AND CARRY THE 6,

5. SQUARE 4 T GET 16 AND ADD THE

FROM STEP 4 TO G 22,

2.2.0 a 6, PLACE THIS RESULT NEXT TO Q Q.

130
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,A

SJALT:suLFILEsmaRitt.columaER-

(53)
2

,1, WRITE 3
2

AS A TWO -DIGIT NUMBER. a 9.

2. SQUARE 5. 25

3. ADD 3.

2P

4, ANSWER z aa a

SHORT CUT FOR QUAKING A NUMBER ENDING INS

2 -
(75) i, WRITE 'IN ONE'S AND TEN'S PLACE. 2 4

2. MULTIPLY 7 BY ITS SUCCESSOR 8. 5 6

3, ANSWER 5 E

itall.E.Y_11131EEfRUKEAELSRUAREalkli102

47 x 53 is 1) SQUARE 50. 2500

(50-3) x (50+3) 2) SQUARE 3.

2491WHICH IS

50
2

3
2

3) SUBTRACT.

NUMBERS MUST "CENTER" AROUND A NUMBER LIKE 40, 50, 100, ETC-.

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

131
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USING FFERENLE OF 2 SQU_ARES_EaR_O_THER PROBLFM

64
2

36
2
= (64+36) (64-36) = (100) (28) = 2800

DIVISIBILITY BY 2

A NUMBER IS DIVISIBLE BY 2 IF THE LAST DIGIT IS EVEN

(U, 2, 4, 6, OR 8).

DIVISIBILITY BY 3

A NUMBER IS DIVISIBLE BY 3 IF THE SUM OF ITS. DIGITS IS

DIVISIBLE BY 3.

26/ SUM OF ITS DIGITS: 2 + 6 + 7 = 15,

SINCE 15 IS DIVISIBLE BY 3, THEN 267 IS DIVISIBLE BY 3.

DIVISIBLLITY BY 4

A NLJFBER IS DIVISIBLE BY 4 IF ITS LAST TWO DIGITS FORM A

NUMBER THAT IS DIVISIBLE BY 4.

624 SINCE 24 is DIVISIBLE BY 4, THEN 624 IS DIVISIBLE

BY 4,

737 SIN 37 IS NQT DIVISIBLE BY 4 THEN 737 IS NOT

- DIV SIBLE BY 4.

-----DivISIBLLITY BY 5

A NUMBER IS DIVISIBLE BY 5 IF THE LAST NUMBER IS 0 OR A 5.

DIVISIBILITY BY 6

A NUMBER IS DIVISIBLE BY 6 IF IT IS DIVISIBLE BY 2 AND BY 3.

366 IS DIVISIBLE BY 6 BECAUSE IT IS DIVISIBLE BY 2

(THE LAST DIGIT 6 IS EVEN) AND IT IS DIVISIBLE BY 3

(THE SUM OF THE DIGITS IS 15).

132
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Ns,

0 DIVISIBILITY BY 7

DOUBLE THE LAST DIGIT 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, IF THE SECOND

NUMBER IS STILL TOO LARGE TO DIVIDE BY INSPECTION) CONTINUE

DOUBLING THE LAST DIGIT AND SUBTRACTING 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 ING DIGITS, SINCE 7 IS DIVISIBLE BY 7, THEN 238 IS

7 DIVISIBLE BY 7$

4327 DOUBLE 7 AND SUBTRACT THE RESULTS FROM THE REMAIN-

-14 INC DIGITS,

41a

_16 DOUBLE 8 AND SUBTRACT THE RESULTS FROM THE REMAIN-

25 ING DIGITS,

SINCE 25 IS NOT DIVISIBLE BY 7,. THEN 4327 IS NOT

DIVISIBLE BY 7,

DIVISIBILITY By a

A NUMBER IS DIVISIBLE BY IF THE LAST THREE DIGITS ARE

DIVISIBLE BY 8,

4234 SINCE 234 IS DIVISIBLE BY q, THEN 4234 IS DIVISIBLE

By 8,

62311 SINCE 311 IS NOT DIVISIBLE BY 8, THEN 62311 is NOT

DIVISIBLE BY 8,

133



4,,

DIVISIBILITY BY 9

A NUMBER IS DIVISIBLE BY 9 lc THE SUM OF ITS DIGITS IS

DIVISIBLE BY 9.

261 SUM OF THE DIGITS: 2 + 6 + 1 = 9 WHICH

IS DIVISIBLE BY 9, THEREFORE, 261 IS

DIVISIBLE BY 9.

DIVISIBILITY BY..la

A NUMBER IS DIVISIBLE BY 10 THE LAST DIGIT IS 0,

DIVISIBILITY BY 11

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, IF THE DIFFERENCE IS DIVISIBLE BY 11, THEN THE NUMBER

IS DIVISIBLE BY 11.

x x x
43,556

98,
x
6 1 5

x
8,

4 + 5 + 6 = 15 THIS NUMBER IS NOT

3 + 5 = 3. DIVISIBLE BY 11.

7

9 + 6 + 5 = 20 THIS NUMBER IS DIVISIBLE

8 + 1 = 3. BY 11.

11

DIVISIBILITY BY 25

A NUMBER IS DIVISIBLE BY 25 IF THE LAST TWO DIGITS ARE 00,

25, 50, OR 75.

LIJVLSIBILITY BY_50

A NUMBER IS DIVISIBLE BY 50 IF THE LAST TWO DIGITS ARE 00 OR 50.

134
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1) 115 X 76

2) )25 X 24
r

3/ 25 X 80

11) X 284-

5) -25 328

6) 25 X. 456

7) 25 X 96

8) 75 X 76

9) 75 X 24

10) 75 X 80

11) 75 A 284

12) 75 X 328

13) 75 X 456

14) 75 X %;

15) 50 X 76

Omo.

. luta SENS..

FULTIPLI 1Q1

135

140

16) 50 X 24 =

17) 50 X 80 =

18) 50 X 284

19) 50 X 328

20) 50 X 456

21) 50 X 96

22) 11 X 96

23) 11 X 456

24) 11 X 4358

25) 11 ,X 9276

26) 11 X 3241

27) 11 X 8273

28) 10 X 85

29) 100 X 63

30) 1000 X Pi



NUMBER SENSE

VULTIPLICATIal

1) 49 X 15 = 16) g3 X 94

2) 73 X , 5 = 17) 1932 X 11

3) 734 X 11 = 18) 930 X 25

4) 296 X 9 = 19) 526 X 50 ,=,

5) 956 X 99 = 20) 48 X 75 =

6) 24 X 12 = 21) 424 X 15 -7 4

7) 90 X 25. = T) 196 .X 5 ..

8) 432 X 50 = 23) 1095 X 11 =

9) 592 X 75 = 24) 92 X 75

10) 92 X 93 = 25) 96 X 97

\\Is11) 53 X 11

)14s 54 X _ 5 =

=

26) 556 X 11

12) 92 X 25

=

27) 2556 X 50

01136

1,36 X 15 - 28) 44 X 15

29) 324 X 75 =

15) 95 X 96 = 30) 250 X 50

.

,11Y.1.1.

ANN.
41.1

=



1) 36 X 5

2) 47 X 15

3)- 348 X 9

.1110we*

NUM SEMI

rULTIPLICITION

16). 91 X 99

'17) 169 X 11

18) 32 X 25

4) 456 X 99 19) 96 X 50 =

5) 58 X . ll = 20) \ 32 X 75 =
. -..._,.... ..v-

6) 93 X 120.z. = 21) 926 X 15 =
.

7) 72 X 25 = 22) 96 X.. 5 =

8) 536 X 50 = 23) 9352 X ll =

9) 912 X 75 ..
24) -- X 75 =

10) 95 X 97 = 25) 95 X 95 =

ll) 862 --X 11 -- 26) 1095 X 11 -

12) 24 X 25 = 27) 1042 X 50 =

13) 18 X 15 = 28) 72 X -15 =

14) 94 X 96 = 29) 436 X 75 =

15) 48 X 5 =
.

ID 9294 X 50 =

142
137



'W.

: .

SQUARING A NUMBER ENDING IN 5

,

1) 152 = 15 X 15

') 252 = 25 X 25 =

3) 352 = 35 X 35 =

4) 452 = 45 X .45 =

5) 552 = 55 X 55 =

6) 652 = 65 X 65

7) 752 = 75 X 75 s--

8) 852 = 85 X 85 =

9) 952 = 95 X 95 =

10) 1052 = 105 X 105 =

11) 1152 = 115 X 115 =

12) 12521 = 125 X 125 =

13) 1352 = 135 X 135 =

10 1452 = 145 X 145 =

15) 1552 = 155 X 155 =

143

138

k



MULTIPLYINY DIFFERENCEFFERENCE OF 2 SQUARES METHOD

1) 42 X kg .= (4'5

2) 56 X 54

3) 92 X 98

4) 74 X 76 .=

5) 81 X 89

6) 64 X 66

7) 71 X 79

8) 21 X 29

9) 32 X 38

10) 12 X 18

11)- 13 .X '17

12) 22 X 28

13) . 34 X 36

14) 31 X 39

15) 33 X 37

MEd

.10

.111mob

me.

3) + 3)

139

144

452



DIVISIBILITY

PLACE AN "X" IN THE BOX IF THE NUMBER IN THE LEFT COLUMN IS

DIVISIBLE BY THE NUMBER IN THE TOP ROW.

2 3 4 5 6 7 8 9 '10 11 25 J50

'7265
.

.

.

432
...

.

17526 .

3400

18243 . .

.
.

896 .

15275

9645

3 9 3 -

.7

47 35

192t.;
.

?305.

92Q0

5830

10186
J

763
1 .

'3113
.

92554
,

.

7250,
.

,

1.8725 .

4000
j , . .

. ._

140 1 45





MATHEMATICS.ENRICHMENT
GRADE FIVE
ANSWERS

Page 17

1) Shepard --- Carpenter

Johnston - -Painter

Nichols - -Plumber

Page 1.8

2) of the 100, 79 (coffee drinkers) +
both)- = 101 (number of coffee only
However, the investigator gave the

3) County
Color
Picture

Page 19

4) Points scored
Position played
Player's name

Germany
yellow
.runner

7

R. G.

Jack

16

L. F.
Sam

Sam is the captain of the team.

0
5) left house

Ford
Watson

Page 20

6) , cat --Duke

dog- -Sandy

goat - -Blacky

horse - -Rusty

7) Sam--Sa14,
Bill - -Patsy

Joe - -Betty

Page 21

8) Hank

75)

69 (tt drinker - 47 (number dtARking
+ tne .0.1...ber of tea only drinkers).

total number interviewed as 100.

France
pink
train

25
R. F.

Ed

center house
Plymouth

Jones

141

14

U.S.

blue
plane

10 15

L. G. Center
Dave Ben

Sweden
violet
flower

right house
Cadillac
Wilson



Page 22

9) Brown--manager
Green -- teller

White -- cashier

10) Hill --victim

Grover - -witness

Page 2

11) President--Mrs. Johnston
Vice- President - Mr. Brown

. 12) David scored 98
Sat scored 96

Page 24

13) Jimenezcarp ter
Rodripez-p an

14) ,pilotJoe

Page 25

15) Jane
Ham 600
Cola 200

Fries 250,

1050

Page 26

16) Color

Red
Yellow.
Orange
Green
Blue
Violet,

( Page.27

17) Rohaldlst
Lloyd--2nd

4

Craig --- policeman

Mays--judge
Wilson--hangman
Dunn--murderer

Manager - Mr. Crawford Clerk- -Miss Green
Auditor--Miss Jones Secretary - -Mr. Smith

David--Betty
Joe - -Jane

SamSue

Martinez--banker
Contreras--police officer

Ruth

4

Phil Mark TheJ. B. 500 D. B. 90 Cheese 750 Ham' 600
Cola 200 Shake 3 0 Milk .200 Shake 350

Fries 0 ,Fries 250

1100 1250 1200 1200

Name
Lucky Lady
Winner's Circle
Martin's Folly
Johnston's Darlin'
Dancer
Fire Ball

Joe - -3rd

Carlton --.4th

143

Place
5th

a., 3rd'

4th
1st

6th
2nd

Roy - -5th

142 1k.



....1111.1.

,Page 28

'0) Lester Calvin Dick Ralph Warren
Donna Edith Cleo Beth Ann
Chi Beta Alpha Iota Delta
English History Pre-law Pre-med Economics

4

P4e 29

19) Bill--catcher
\Harry-pitcher
Erik--shortstop

Page (:1

20) Bib;- -right guard

Car -- center

Day-eft guard
Pinks -right halfback

Page 31

S

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

Hart
tackle

--left halfback

Kahl r--full back
Legge t- -left end

Carl--left field
Dennis--center field
George--right field

Mosley- -right end

Norwood - -quarter back

Tarvin- -lett tackle

MEIN
P62 1111111

EMIRNom
AL"'wimmkAIIIENtaiIIIMIMP.

:E;2. niktio

all 6 N ii&ma-MI



f

Page 32

r

144

O
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Page 49
-LINEAR PlrREMENT

USING THE CODE BEhOW, SHADE IN THE SQUAP.S WITH THE PROPER DESIGNSs

EXAMPLES:

1000 M = 1 KM

1 xm

.001001 M = .001 M.+ .000001 M =

1 MM + 1 MICRON =

1 HM 1DKM 1DM 1 cm 1 MM

145

151

1 MICRON



P:Age 50

,6

8.9

OPERATIONS WITH MASS MEASUREMENTS

340

10

27
15 60

17

200

.2.
34

.5

100

11

14

12

w/

50 3.7

CONNECT THE MASER OF

1, 53 6,41 ZIG

2, 73 T 46 r

3, 15 KG + 11 KG

4, 8 G + 900 MG

5. 8 G + 900 MG

6, 3 G - 2.9 G

7, 256 MG + 344 MG =

8. 454 G + 45 G =

9. 1 KG - 800
=0
.000

16 .27

8900

EACH PROBLEM WITH THE

37 G

T

314 KG

Mil MG

_MO MG

G

KG

KG

146

10.

11,

12,

13,

14.

15,

16.

17,

18,

152

37

c.j 1

ANSWER FOR THAT

1 G 730 MG

.1 G + 10C MG

2345 MG + 1Q55 MG

G - 911 MG

59 G + 1000 MG

3 KG + 700 G

1 T 660 KG

.042 G + 8 MG

13 MG + 7 MG

PROBLEM.

G

MO_ MG
3.14

89 MG

3.7 KG

340 KGE)
MG

.02 G



Page 51
VOLUME

CUT OUT THE SQUARE-, FIT THEM TOGETHER SO THAT THE TOUCHING EDGES
NAME THE SAME VOLUMES,

.56m
3

3 ®
3.4m3 .034 P

1 M Q

.42 MQ

CD ®
340 mP 7P

0 6 CM3

2
M3

@
1 CM 3 IR

50 CM_ 3

(E) 560 M Q

10 ®
60¢ 100012

ID 1,i 3

OD 56 mg (r!) 370 md 1 CM3 (E) 56 mP

2 47 60 me 60 2000P ti 34R 000 MQ 3, CM

0 @ 0 Q9 @ @
0.00212 0 1 m3 6) 2000g 37e

© 1000 DM3 5.6 MQ 37 MP 41i cm

61'12 3110 3&;1P ,((55 1 14 .33 345"3 76Q

410 .56P c -42P le OP61
4 , 3@ 4.2e 4000 cm131 5600 mg 1 DM

2 m3 2t 70 MQ .00112 34000 me 3.4R 34 cm3 2 cM3

(3 e © CI ® ® ea 560P a) 3.7 0 .0561 e 5,612

153

147



r , 41...-ntr

Page 54 Page 55

1 . 2 3 4 5 6 7 8 9

0 S S a T N R e--0----.or

1 Y P H N H I G E V

2 N I P R E F E S T

3 Z P A L S T G

4 N A X B N E

5 X L Y T E S V S

6 R T F E W Y T I N

7 L I H R H I

8 Z 0 T L G 11

9 X E G 0 A

Page 55 (coned) Page 56

10 11 12 13 14 15 16 17 18

0 H N I r D S W L D

1 K 0 N A 0 C R 0 U

2 A S T 1 U. H I N M

3 E U E N B E T 0 B

4 G R R T L D E D W

5 J £ P B E U P R A

6 B P L R C L L E Tt
7 C A A U H If A A T

3 D T Y' S I N Y N E

9 r P S E N G S S R

148



Page 57

1. 971 2-. 645 3. 478 4. 859
53)4110 721 863 3477M07
377 645 3.434 2776
376 1290 2868 2045
371 4515 3824 1735

53 465045 412514 3103
31035.3._

Page 58

5. 997 6. 457 7. 90809 8. 2228
35 71 1 6 g 38 12 pi197(ff 12613b 3656 108 3489

339 1371 97
315 17366 96
245 108
245 / 108

9. 113 10. 47 11. 4472 12. 5467
624 53 4351 898
147 141 121 43736
526 235 492031410 2491 43736

4909366i,...,V
33. 6235 14. 181

3828 36 6516
407 36

291
288

36



Page 59
MAGIC SQUARES: SHEET 1

THIS ARRAY OF NUMBERS IS A 3 x 3 MAGIC SQUARE, SHOW THAT THE SUM

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

I 8 1 6

3 5 7

4 9 2

8 1 6 8 3 4 8 6

3 5 7 1 5 9 5 5

_7- _6.__ ____L__ _2_ _2_ _L.
15 15 15 15 15 15 15 15

COMPLETE THESE MAGIC SQUARES USING THE SAME NUMBERS 1 THROUGH 9. BE

SURE EACH ROW/ COLUMN/ AND DIAGONAL ADDS TO 15.

6 1 8e

7 5 3

2 1 9 4 .1

8 3

1 5 9

6 7

4 3 8

9 5

2 7 6

6 7 2

MIR 9

8 3 4

CAN YOU FIND ANOTHER MAGIC SQUARE USING THE

SAME NUMBERS 1 THROUGH 9?

2 9 4

7 5 3

6
I

1 8

9 .2

3. 7

8 1

4 3 8

9 5 1

2 7 1 6



MAGIC SQUARES: SHEET 2
Page 60 cv-

THIS ARRAY OF NUMBERS IS A 3 x 3 MAGIC SQUARES' SHOW THAT,THE SUM

OF THE NUMBERS IN EACH ROW, COLUMN, AND DIAGONAL IS 12.

7 0 5

2 4 6

3 8 1

7 0 5 7 . 2 -3 7 5

2 4 6 0 4 8 4 4

__I__ __a__ 1 __E__ __1__ __1___ 3

12 12 12 12 12 12 12 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.

,

16 9 14

11 13 15

12 17 1 10

ADD 9
TOTAL 39

70 0 50

20 40 60

30 80 10

84 0 60

24 48 72

36 j 96 12

MULTIPLY BY 12

TOTAL 144

11_ _i_
4 4

5_1_
4

3-1-
4

8-1-
4

1
4

11111EMMIMIN
8-1- EN

ADD

TOTAL 13-i- 2

49 0 35

14 28 42

21 56 7

TOTAL 120 TOTAL 12
4

TOTAL 84

MULTIPLY BY 7MULTIPLY BY 10

IF THE SAME NUMBER IS ADDED TO ACH ENTRY IN A MAGIC SQUARE, IS THE

0 RESULT ANOTHER MAGIC SQUARE?

IF EACH ENTRY IN A MAGIC SQUARE IS MULTIPLIED BY THE SAME NUMBER, IS

THE RESULT ANOTHER MAGIC SQUARE?
151



Page 61 MAGIC SQUARES: SHEET 3

THIS ARRAY OF NUMBERS IS A X 3 MAGIC SQUARE. SHOW THAT THE SUM

OF NUMB RS IN.. EA6-1 ROW, COLUMN, AND DIAGONAL IS 21.

1
10 3 8

5 7 9

6 11 4

10 5 6 10 3 8 10 8

3 7 '11 5 7 9 7 7

____8___ ___9__ __4_ _6_ __li_._ ___4___ it__ ___6__

21 21 21' 21 21 21 21 21

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.

L
13 6 1 -1

8 10 12

9 :14--

ADD 3

TOTAL 30

Ell MI2

111111111111111

3 5-1- MI
DIVIDE BY 7

TOTAL 10-i-

7 0 51

2 4 6

. 3
8 1

SUBTRACT 3
tbTAL 12

4.:L, 6_1_ 8_1_

5 3 10 3

SUBTRACT 3
TOTAL 19

152

156

10-1-
3

8-1-
3

5 3 9-'1'-7 3

6-1-
3

11-1-
3

4-1-
3

ADD

TOTAL 22

7-4-

4 6 811.-

5-1-
4

0-41- 3-1-
4

SUBTRACT

TOTAL 18-i-

Vs

0



Page 62 MAGIC SQUARES: SHEET 4

THIS ARRAY OF NUMBERS IS A 3 x 3 MAGIC SQUARE, SHOW THAT THE SUM

OF NUMBERS IN EACH ROW., COLUMNS AND DIAGONAL IS 45.

26 1 18

15 23

12 29 4

26 1 18 26

7 15 23 1

__IL_ _II_ __A__ .1$_

7 12 26 18

15 29 15 15

23 __A_ ___4__ _12_
45 45 45 45 45 45 45 45

PERFORM THE INDICATED OPERATIONS ON EACH NUMBER IN THE MAGIC SQUARE

ABOVE, ENTER THE RESULTS BELOW, THEN SE IF EACH NEW ARRAY IS ALSO'

A MAGIC SQUARE, /

f

35 10 27

16 24
I-

32

\`'

21 38 13

ADD 9

TOTAL 72

11111111
11111111111111

6 14-i-

9

DIVIDE BY 2.

TOTAL 22 -1-
2

63

5 71-

4 9 3 1 3

DIVIDE BY 3

' TOTAL 15

0

25-1-
4

17-i-

6 -1-
4

14-1- 22 -1-
4 4

11-1-
4

28-1- I 3-1-
I 4 4

SUBTRACT -1-

TOTAL 42-i-

153

15

8 326 1

7-i- 15-i- 233
12-i- 129-i- 4-i-

ADD -
3

TOTAL 46

25-1- -12
17
_i_

6 -I-
3

14 -1-3 -I-

11-1- 8-1-
3 .

.22

3+
SUBTRACT

3

TOTAL 43



MAGIC SQUARES: SHEET 5

FILL IN THE BLANK SPACES IN THE MAGIC SQUARE USING EACH OF THE

FOLLOWING NUMBERS: 4, 6, 7, 8, 10, 11, 12, 13, 14, 15, so THAT

THE SUM OF THE INTEGERS IN EACH COLUMN, ROW, AND DIAGONAL IS 348

4

FILL IN THE BLANK SPACES IN THE MAGIC SQUARES SO THAT THE SUS OF
THE INTEGERS IN EACH COLUMN, ROW, AND.DIAGONAL IS 54,

154



Page 64 MAGIC SQUARES: SHEET 6

FILL IN THE BLANK SPACES IN THE MAGIC SQUARES S O T OT THE SUM OF
THE INTEGERS IN EACH COLUMN, ROW, AND DIAGONAL IS 54.

16 nail 13

5 11 10 8

9 .11
MEI

6 ri
4

'WM
INI=1111
MIMI 16

1111111.

9

FILL IN THE BLANK SPACES IN THE MAGIC SQUARES SO THAT THE SUM OF
THE INTEGERS EN EACH COLUMN, ROW, AND DIAGONAL IS 651

IMInn 20 3

MUM 8 16

11111111111111/11 9

ES 18 1111111111III P6 19 EMI

161
155
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Page 68,

2)

Lighthouse

111111/20,111 II
MOE MI MIN Illridlibmw mismen

MEM. mmeson MO Emma.
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Page 69

4)

Castle

Page 70

lb. 5)

Factory
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Page 72

At least

squares 3

rectangles 6

parallelograms 11

quadrilaterals 17

rhombuses 5

triangles 10

trapezoids 4

Page 73

At least

rectang.t.s 28

triangles 96

narallelograms 42

trapezoids 72

quadrilaterals 121

Page 74

At least

squares 12

rectangles 21

parallelograms , 39

triangles 26

cubes 4

prisms with

trapezoidal bases 6
prisms 16

trapezoids 32

triangular prisms 6

Page 75

Page 76

A. 4

B. I

C. 6

D. 5

Page 77

1. 36

2. 24

3. 18

4. 12

5. 2

6. 8

Page 78

triangles 100

Page 82

1.

2.

3.

4.

$35.83
$16.65

$1.98
$5.86

5. You need to know how many ice breakers
Sarah wants. ,

Page 83

1. $4.84
2. $5.05
3. $3.68
4. 5 pounds

Page 84

1. refrigerator
2. $ 224.90
3. $999.90
4. $1034.90
5. $1189.90
6. Buy now

Page 85

I. $ 24.95
2. $ 41.90
3. $159.85
4. $ 59.85

16t,
160

S.



Page 91 Page 93

1.

2.

3.

4.

5.

17

18

28

36

1..36

6. 105

7. 22

8. 3.1

9. 7.5
10. 11.4

11. 9.5
12. 7.6

13. P.8
14. .97

15. 6.8
16. 1.22

17. 5.4

]8. .5

19. 1.1
20. 11.7
.21. 12.1

22. 2.3
23. 1.0
24. 1.2

25. 7.68
26. 11.36
27. 6.56
28. 12.21

29. 4.81
30. 11.45
31. .91

# 32. 1.04

1. The sum of a specific'number of
consecutive odd numbers is that
specific number squared.

2. 49

3. 144

4. 400

There are a number of different
answers. Here are some possible
answers for 5-10.

5, 1 + 2 + 3 4 + 5 6 + 7 +'(8 x 9)
= 100

6.. (4 x 5) + (7 x 8) + (3 x 6) + 9 - 2 - 1
= 100

7. (5 x 7) + - 4 + (3 x 2) + (9 x 6) 4 1

.= 100
8. (7 x 8) + 45 + 1 - (36 9) + 2

= :00
9. 72 + 38 - (45 9) + 1 - 6

= 100
10. 92 + (56 = 7) - 3 - 4 + 8 - 1

= 100
Page 94

1. 28

2. 36

3. 45

4. 55

5. 66

6. yel
7.

2

n
- (1 + n)

There are a number of different answers.
Page 92 Here are some possible ones for 8-10.

1. 12, 14, 16, 18
2. 32, 64, 128, 256
3. 36, 49, 64, 81
4. 216, 343, 512, 729 -

5. 1", 21, 24, 27'
6. '17, 19, 23, 29
7. 161051, 1771561, 19487171, 214358881
8. 21, 28, 36, 45
9. 34, 55, 89, 144

10. 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

161

8. 123 - 45 - 67 + 89 = 100
9. 79 + 56 - 32 + 1 - C + 4 = 100

10. 89 - 62 + 71 + 4 - 5 + 3 = log

.167



Page 98

1.

2

5960 =

=

=

=

23,579

(5 x 103) + (9 x 102) + (6 x 101) + (0 x 100)

(5 x 100) + (9 x 100) + (6 x 10) + (0 x 1)

(5000 + 900 + 60 + 0

5960

= (2 x 104) + (3 x 103) + (5 x 102) + (7 x 101) + (9 x 100)

= (2 x 10000 ) + (3 x 1000) + (5 x 100) + (7 x 10) + (9 x 1)

3.

4.

5294 =

=

=

=

36,058

= 20000 + 3000 + 500 + 70 + 9

= 23,579

(5 x 103) + (2 x 102) + (9 x 101) + (4 x 100)

(5 x 1000)'+ (2 x 100) + (9 x 10) + (4 x 1)

(5000 + 200 + 90 + 4)

5294

= (3 x 104) + (6 x 103) + (0 x 102) + (5 x 101) o x100)

= (3 x 10000) + (6 x 1000) + (0 x 100) + (5 x 10) + (8 x 1)

= 30000 + 6000 + 0 + 50 + 8

t 36058

Page 103

1. 22five p

4

2. 42
five

Place Value

3. 43
five

Base
Ten

0 102 101 100

10x10x10710

10,000

10x10x10

1000

10 x 10

100

or

10 1

or

Base

Five

54 53 52
51 50

5x5x5x5

625

5x5x5
125

I

5x5

25

or

5

or

1

5. 132
five

= (1 x 52)

= (1 x 25)

0 25

42

+ (3 x 51)

+ (3 x 5)

+ 15

+ (2 x 50)

+ (2 x 1)

+ 2

162 166



6. 2034
five = (2 x 53) + (0 x 52) + (3 x 51L 4- (4 x 50)

= (2 x 125) + (0 x 25) + (3 x 5) + (4 x 1)

= 250 + 0 15 + 4

= 269
4

rage 104

7. 23

8. 183

9. 292

10. 124

11. 515

12. 867

13. 14.

i

163

0



Page 108

1. 50 = 1 25 1--67 2.

.........."Py
51 = 5 -50

52 .(E) __21712-

67

3
5 - 12

67 = 232
five

2, 213
five

3. 10 °five

4. - 444five

5. 341
five

6. 2430
five

7. 400 °five

Page 113

. 100
five

2. 1130
five

3. -200 3five

4. 4
five

5. 43
five

6. 244
five

7. 141
five

8. 2444
five

9. 20433
five

15

1F72.
2

0

Page 120

1. Binary Numeration System

2. 'There are no 2's in base two.

3. Six

4. 1101
two

= (1 x 23) + (1 x 22) + (0 x 21) + (1 x 20)

= (1 x 8) + (1 x 4) + (0 x 2) + (1 x 1)

= 8. + 4 + 0 + 1

= 13

5. 1010
two = (1 x 23) + (0 x 22) + (1 x 21) + (0 x 20)

= (1 x 8) + (0 x 4) + (1 x 2) + (0 x I)

= 8 + 0 + 2 + 0

= 10

6. 10101
two

= (1 x 2
4
) + (0 x 2

3
) + (1 x 2

2
) + (0 x 21) + (1 x 2

7.

= (1 x 16) + (0 x 8) + (1 x 4) + (0 x 2) + (1 x 1)

= 16 .+ 0 + 4 + 0 +

= 21

1001001
two

(1 x 2
6
) + (1 x 2

3
) + (1 x 20)

= (I x 64) + (1 x 8) + (1 x 1)

= 64 + 8 + 1

.73

164
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Page 121

8.
1001

tw
o

9.
10110

tw
o

10.
10100

tw
o

11.
100110

tw
o

12.
10111

tw
o

13.
1001111

tw
o

14.
10011101tw

o

Page 122
i

15.
10.1

tw
o

16.
10100

tw
o

17.
101_L

w
o

18.
100

tw
o

19.
1010

tw
o

20.
110010

tw
o

21.
10000

tw
o

22.
111

tw
o

Page 135

1.
1900

2.
600

3.
2000

4.
7100

5.
8200

6.
11400

7.
2400

8.
5700

9.
1800

10.
6000

11. t21300
12.

24600
13.

3420b
14.

7200
15.

3800

Page 135 (coned)

16.
1200

17.
4000

18.
14200

19.
16400

20.
22800

21.
4800

22.
1056

23.
5016

24.
47938

25. 1.02036
26.

35651
27.

91003
28.

850
29.

6300
30.

74000

Page 136

1.
735

2.
365

3.
8074

4.
2951

5.
95501

6.
7488

7.
2250

8.
21600

9.
44400

10.
8556

11.
6075

12.
2300

13.
540

14.
270

15.
9120

16.
8742

17.
21252

18.
12500

19.
26300

20.
3600

21.
6360

22.
980

23.
12045

24.
6900

25.
'9312

26.
6116

27. 126800
28.

660
29.

61.800
30.

12500

Page 137

1.
180

2.
705

3.
3471

4.
45501

5.
638

6.
1116

7.
1800

8.
26800

9.
68400

10.
9215

11.
9482

12.
600

13.
270

14.
9024

15.
240

16.
9009

17.
1859

18.
800

19.
4800

20.
2400

21.
13890

22.
480

23. 102872
24.

6600
25.

9025
26.

12045
27.

52100
28.

1080
29.

32700
30. 462700

Page 138

1.
225

2.
625

3.
1225

4.
2025

5.
3025

6.
4225

7.
5625

8.
7225

9.
9025

10.
11025

11.
13225

12.
15625

13.
18225

14.
21025

15.
24025

Page 139

1.
2016

,..
3Q

24
3.

9016
4.

5624
5.

7209
6.

4224
7.

5609
8.

609
9.

1216
10.

216
11.

221
12.

616
13.

1224
14.

1209
15.,

1221

165
1 71
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