
MATilEMATIOS 

Note to Freedom School teachers: 

~ This diaRnostic ia rnth~r ~p?rtant i n the summer curri -
culum. Your s t.w l">n cs 1d:tl rie~non!:t'ro·to a Hide variety of levels 
of mathematical lrnovrled~9 e.nd 1.1a l·iiah to satiat'y lndivid.ual 
nsed.s as mu.::h s.s pc ss;!.b:t.e. This tes~ should help you find just 
what each student r;so<l::J, Administol• til!! test in the manner you 
think bent. Scme atu,1ents Hill only he able to solve a fe•r ot' 
the arithmetic problem!!, it' tha-<; , Let th.;:m go when they feel 
they can aq no mo;:;•e, I would !luggot:~t a very libez>al time allow­
ance , J'.!o.~t likely fe:~ of the stuc~ents have seen any set t heory 
but, g1 von tim", mamy could scl "a that section. Perhaps you' 11 
want to b1•eak the test U? i nto t'·ro pa1•ts , Perhaps it would be 
best for some students if you sat doNn with them and went t~ough 
the test problem by problem, offering hints Hben necessary . 
Those a~nclents ~iho are t>.-ole to Hark t;h~ test will ~rant something 
ne-:.r . Suggestions are analytic geomst1•y 1 p1•obobil :Lty theory, or 
tha binary mnnbar system, But you c.re in'lr-:Lted and encouraged 'to 
use your imaginat ion in inv~nting a course £or thgm , One work 
of ad.vic e . r:ho sta..'ldard method. of' tcnohint;; ma-~b. i11 Mississ ippi 
is through routine c:h•:tll, n11d more ••outlne drill. If you:r 
oe>Vl:'se tends to sae!ll re>ut'lno, like regular school, the students 
will tond to lose interest and. you may lose them. Be creative . 
E'Aperiment. The kids will l ove it. 

DiagnoRtiC i.n r1athematics for H5,gh School 

Arithlnetio 

Add a) 57 b) $79 c) 78 Subtract 7183 
76 638 l~ -h8?_7. 

6 
103 

12 
49 

Multiply 324 by 123 , Solve : 437/436,735 

Solve the following by "short" division : 7LSJ.879 



,.. 

Fractions 

Solve as i ndicated 

a) 7 2 -tn • 'IO-

b) 7 l -13 - Ij: -

c) j+~= 

d) ~ - r8 = 

e) 4j + 7.J = 

"Signed numbers" 

Solve a) 14 b) 7 c) - 7 
- 7 -14 ~ 

Write in decimal form: l 
a) '5 = 

Write as a fraction : a) .25 = 

Algebra 

Solve 

a) YxY= 

b) y2 X yJ 

c) yJ X y - 2 

d) y - J X y2 

= 

= 
= 

f) 

g) 

h) 

i) 

j) 

2 :X 4 -1 ..,-

~X~= 

8 X 4-j = 

~ + ~= 

~ + 4-j = 

d) - 8 X 7 = 

b ) l~ = 

b) 1.4 = 

e) (Y3) 2 = 
f ) Y X y -1 = 

g) y4 t y = 
17 

b)~ = 

e) -l6/584C 

2 
c) 1 = 



Polynomials 

Solve 

a) Y2 + 4Y - 32 
+ y + 8 

b) (Y2 + 4Y - 32) - (Y + 8) -

c ) (Y2 + 4Y - 32) x (Y + 8) = d) Y + 8/y2 + 4Y - 32 

We know that (Y + 2) x (Y - 1) = Y + Y - 2 , Find two expreseiom 
which when multiplied. together give y2 + 5Y + 6. 

Find two more which give y2 - 25 . 

Find two more which give Y2 + 2Y + 1 , 

Find Y i£ 3Y - 2 = Y + 4. Find z 1r z2 + 4Z - 5 = o. 

Find Y and Z if: Y + Z = 5. 
Y - 7Z = - 3. 

What two numbers can be ad.ded t ogether to give 8 and subtracted 
£rom one another to give 3? 

Graph the function y = z2 - 5z + 4. 
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Find the slope and the y - intercept of the equation Which passes 
through ( -1, 1) and (5, 3) . (See graph on page above , ) 

Set Theory 

A and B are sets, or collections of objects or terms , 0 = A!B 
is the set o:rtliings in both A and B. D = A11B is the set of 
things in either A or B, or both. 

Example: If A is /2,4, 6,8/ 
B is /3,6,9/ 

C, or A~ is /6/ 
D, or AIIB is /2,3,4,6, 8, 9/ 

If' A is /w, x,y, z/, B is /r , s , v, x/, find c, or A ' B 

D, or AJB 

If A is all whole numbers greater than 1 and B is all whole 
numbers less than 6 find: 

A is the area inside the square and B is the area insid.e the 
circle , Draw vertical lines ITJm[, in A' B and horizontal lines 
F-·-, in AllB . --- . 

(}eometry 

'A /--·-., 
/ i B ' 

: I ! 
. I . --+- · j 
\ . 
"--- ---. 

How many lines can be drawn between t1o10 points? - --
Two non-parallel lines meet in ho~r many points? ___ _ 

~lhat is an angle? 

Find the area and perimeter of the rectangle and the triangle , 

I 
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Find the value of x in the follo1vi ng f'igures: 

a) X c d) x= / 
' x"' t••· /' v ' 

I ··--.._\ _, 
"\.\ ·-'" ~r · -·· ...__ .. 't:~ -- 4.:: • 

b) X = e) x= ~ 

'• . ' 
f';rJ..~ 

' r ~ > " 
,. ( b"} ... ;. ; •' 

o) 
-__ ... /.. 

X = 

Supplementary Lectures 

Nete to teachers: these l ectures are intended to give a bit of 
mathematics from a diff·erent point of view . Yeu may alte·r or add 
to this as you like . (Actually these are only a couple of ideas 
of how a teacher can show his students something new and different . 
You .wi11 need to amplify what is written here . ) Feel free to 
write up your own lectures . · 

Lecture 1, Geometric Computation. 

The point of this lecture is to demonstrate methods of 
addition , subtraction, multiplication, division, and the taking 
of' square roots by geometric methods. Recall that the square 
root of a number Y ts the number Z such that Z times Z ·equals Y. 
The squar~ root of 9 is 3 because 3 times 3 equals 9. 

Add.ition and subtraction are rather easy . First draw a 
horizontal line . Call it an axis and f'ind. a point on it which 
we can call the "origin , " Open the compass to a given unit 
lenth. Let ' s add 2 and. 3 . First place the point of the compass 
on the origin and mark off a unit length on the axis to the right 
of the origin. Then place the point of the compass on the new 
point and mark off another point t o the right which will be a 
unit length ' s distant. This gives us our two. Mark off three 
more plac~s to the right . Now we've added 2 and 3 and are 5 
units to the right of the origin which illustrates that 2 • 3 = 5. 

Subtr>action is similar. Let llS subtract 3 !'rom 5. Mark 
off 5 units to the right of the origin . Then we mark off 3 units 
baclc towar-d the origin. ~/e are now 2 units to the right of the 



origin which i l lustrates that 5 - 3 = 2. We can take 5 from 3. 
We wind up two units to the left of the origin which illustrates 
that 3 - 5 = -2 . This illus~es how negative n~bers arise • 

..r Multi pli cation is another matter . First mark off a unit 
length to the right of the origin . Let ' s multiply 3 by 5. Next 
mark off 3 units to the left of t~e origin . Draw a iine through 

the origin . ~1~k off 5 units in one direction and connect the 
5 mark with the unit mark. Then qraw a line through the 3 mark 
"Parallel ·to the line we just dl'ew. It should ):lit the second line 
through the ol'igin at a point 15 units away from the origin. 1£ 
our .measurement has been accurate . This illustrates that 3 x 5 = 
15. 
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This can be expl ained by the fact that figures with the same 
shape have corresponding sid,es ~n equal proportion. Takt;~ two 
squares, one with side 7 and. another ~ri th aide 5; then all sides 
are in the ratio 7:5 with the corresponding sid.e . The same 
hold.s for triangl es . The triangles we drew have the same shape 
because the angles can be shown to be equal. {The teacher can 
aho1.r this by means of lines through parallel lines and oppos1. te 
angles of two intersecting lines.) 

Then one side is J units long and the corresponding side is 
1 unit long . Our un~tnown side corresponds to the side 5 units 
long. Therefore it is 3 times as big and is 15 units long. 

Division is similar . To divide 15 by 3, mark 
and the J line as before, then draw a line through 
Mark off 15 units and connect the 15 mark with the 
a parallel line through the 1 mark. It should hit 
li.ne t}+rough the origin 5 units from the origin . 
trates that 15/J equals 5. 

the 1 line 
the origin . 
J marl<. Draw 
the second 
This illus-

Now to f~d the square root , say of 9 . ~1ark off 9 units 
to the right of the origin and 1 unit to the left of the origin. 
We how have a line 10 units long, the middle of which is 4 units 
to the right of the origin . Draw a circle with rad.ius 5 units 
and center at the middle of our line , Draw a line through the 
origin perpendicular to the axis . It should intersect the circle 
at a point J units from the axis, Thus we have found the square 
root of 9 ~rhich is J , 

32 + 42 = ;;2 
9 + 16 = 25 

2. Divisibility and Various !4et hods of Addition 

Often times we can tell which numbers divide a given number 
just by looking at it. For instance, if a number ends in 0 we 
know it is divisible by 10, if it ends in S we know it is divi­
sible by five, if it is even, it is divisible by 2 . We can 

also tell if it is divisible by 3, 9 , 11. 

Add up the digits . If they ad.d up to a multiple of 3, then 
the number is d.ivisible by J. If they add up to a multiple of 9, 
then the number is divisible by 9. Of course such a number is 
divisible also by 3 , Take 495. 4 + 9 + 5 = 18, 3 x 6 = 18 
and 2 x 9 = 18 so we know that 495 is d.ivisible by 3 and 9, 
Sure enough, 165 x J = 495 and 55 x 9 = 495. Now let ' s add the 
first and last d.igits , 4 = 5 = 9, the middle digit . For any 
3 digit number, if this is true , the number is divisible by 11. 
But not all 3 digit numbers divisible by 11 have this property , 
Take 902 , But if we add the outer d.igi ts and subtract O, we g_et 
11 , Thus we know that 11 divides 902 , Checking, 45 x 11 = 49S 
and 82 x 11 = 902, SU!Ill1ling, we can say that if the outer t1~o 
digits can be summed to give the middle digit, or if the outer 
t1•to digits minus the middle digit equals 11", then the number is 
divisible by 11 , Check ~lith 891 a:i'Jd. 979 . 

Eleven is a very interesting number . Square 11 and one 
gets 121. But this can be arrived at in another way , Imagine 



an 0 on either side of the 11 so it becomes 0110 , If we add 
each digit to the one next vo :tt we sot 0 + J, 1 + ~. 1 -r o, or 
121. Look at 01210. Repeat the process and we get 1331, which 
is 11J . Do lt again . We get 14641. Here it gets a bit messy, 
but we can go on. Look at 014641 . We get 1 , 5, 10, 10, 5, 1 . 
Our last three d~gits are 051. We can carry our one to the next 
and we get 1051 with a carry of l . There.fo.re we wind, up with 
161051. If we add the digits , for any po~1er of 11, we get the 
cprresponding power of 2 . Like 1 + 5 + 10 + 10 + 5 -t 1 = 32, or 
2~ . Check a few others for yourself, 

Now let's lnok at two ways of addition of pairs of numbers . 
We have (a, b) and c , d) . Define (a, b)#(c , d) =(ad. + bc,bd) . 
For example, (2, 3)#(4, 7) = (14 + 12 , 21) or (26,21) . (1, 2)#(1, 2) 
= (4, 4). We c.an have a rule that we can divide through by a 
common divisor. Therefore (1,2)#(1, 2) = (1 ,1 ) , Now if we add 
i and ~ we get 1/1 or l. Similarly if we ad.d 2/3 and 4/7 we 
get 26721 se we can see that our operation is the same thing 
as adding fractions. Renee , fractions can be regarded as pairs 
of ~Thole numbers and can be operated with as such. (a,b)times 
(c,d) would. be d.efined. as equaling (ac , bd) . 

We ' ll define the following kind of addition 
(a,b)*(c , d) = (a+c,b+d) , (2,3H}(4,7l = (6,10) . 
( 6' 4> . 

as follows: 
(2,-JHH4,7l = 

A problem can be d·eri ved , Let the first term represent 
going north versus going south. A positive value is north and a 
negative value is south , Let the second term represent going 
east versus going west . A positive number is east and. a negative 
number is west . The problem is as follows . A man walks 15 miles 
north and 6 miles east. Then he walks 5 miles south and 18 miles 
west. By our notation we can represent the first walk as (15,6) 
and the second as ( -5,-18} . Applying our method of addition we 
get (15,6)*( -5,-18} = (10,-12) . This tells us that the man 
wound up 10 miles north and 12 mil es west . This checks because 
he went 15 miles north and 5 mil es s·outh. Then he went also 
6 miles east and 18 miles west . The result is 10 miles north 
and 12 miles ~rest . This is called vector addition . 

-1o -s s 

First goes to A. 
~linda up at B. 
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2, J.sk pupils to vrlt€ dobrn a row of nun,bers free 1 t!'.rouch 9 ,
onittin,: the number 8 , Tell each child to nultip:Ly his ro:/ of ficures
by the nun.beF you five bin 9 ? nd tile product he cetE 'itil [ ive him
practice in the fif ure be nc : o : pr: ct ice on , Give ? varIety of nun.-
bers so th- t the fin: 1 results br’inf out pr?cticc in ell the ficures .

Your clue i£ to ( Ive a child any --u.itt;le of 9 up t?:©ou rh 81.
II::: EpiC : 12)456789 x 34 = 6661656 # 636

It x 72 = 888 , 888, 888
3, Say : I c=n. ( ive :roy e pro’cler. I to do in your head, ?nd :,’ithout
!tnovrin: IIhat nun::er you start t/it’n, i can : ive you t:ac correct
?ns='er© Ready ? Th_Ink of a nuJ.I:er between 1 and IO , MultipIY it bs’
2 + Ad.d 10 , Ta1 cc one half of tb?t , 6ut'tr?act fro: this null:':er the
one you thou(ht of fir it , Realy for me to tell you the ans\rer't it

fiveis
4+ Say : You cay use paper one pencil t,bic time. rollo I,., sy direc-
t.ions and \*'ben you : re finished 1l11 tell you hov old you are and
the contIr your birthdaY is in. Rea Cy ? -.'.'rite down the f l['ur: that
represents your birth mont,''-', J- nu?ry is one, February is tI.ro ; nd so
CIIB now multiply that nun'cer b’ 2 . Add 5 . MultIply by 5G , Add
your ace , Subtract 356 from that nu q:ben, ’ da 115 , - Ho'i each of you
may tell me wh: t number you h: ve written last, and 1l11 tell you
your gee and the '’:-.ont!: of your birth ,
#X2::' gay:xy-yan;:aa#:-u8expaper:'ana:.p£n=il;'thi£; Itime;.;- : -?allax:-.ay;-dir2HX
tItanS: land:' x
A child may say 913. You are 13 years old and your birthday l£ in
Se Dt ember .

5+ Here is a short v: y to multiply eny number by 25, Add 2 zeros
to the number (really =ultip1.y Inc t - 100) . Then take one fourth of
that nun.ber (dividinc b' 4) , i':ultiply 38 x 25 , 3800 divi Jed b’= 4
equals SSC' .

6, Fultiply any number by 9 and the sun of the di€its II! the product
alwa7£ equals knine , if done tI.rice . =7:nple : 9 x 40185 = )61, 663 ,
3 + 6+1+6 + 6 + 3 = 27. 2 + 7 = S .
Ask the pupils to v'rIte do:/.’n any three di€its , such as 176, Lo not
to Jk at their Da i)erc , Ask them nc:tI to reverse those t’.-*ree dir its
and place the new order either und.er or above the first nunl:er '.,rritter!
so that the smaller of the two nun::ers is b6lo’.',1 t'_-,e other, so the t
they can subtract . Tell the c to subtract the two numbers . As they
tell you theIr answers , write th:se on the t:La ckbo - ra. '’. sk pupil£
to comment on somethin: sicnific:,nt about every number you have
written, (They should notice t== t t:-'c '.liddle nunber in every case
is 9 . ) Next ? sk then to adf for you the tI lo dicits tb? t enclose
the 9. ( in every c? ee the sun of the two dif it is 9 . )

671
61

B 9 is the middle dif it . 4 + 5 = 9,
Now divide the rem:inciers by 9 and note the results , The answer is
always in b'pro identical nurnbe I'S . ::x? :p:Le : 495 divided by 9 is 55 .

De cima :L Loi:inoc s
Purpose : To r€vie'F'l dec 1,TaIE bY use of decimal dominoes
1. Have lare c di: ,' ran of doglino :Layout on the boc rd.

m in LrT
e t J -aI

2, Find out if children have ever 3lav€d d.om:._noes .
––-rutH;A c- UIL

3 , ;i£trii:utc the aMt o---nb ulm t ––kto __ed
have be in eFF& :If ed in packets before cla ES ,

1l8 in t:-'e-JJ

ix_- r.plcs of don,:-Looe s

one
, c)25 T}Ious? nc-Lb

to join the bove dominoes is

monty -one
e 001 thousandths

eChile-L , i>oElino e S

four
tenths

H==•nn

eO 2 :L

The link used

IS each chl:Ld pla ue or word st?te-
ment i s PFC sent ed 8

4 , i. let I._ode
a . Place the first domino on the domino layout
be Have the c:rildrcn place correct dominoes in the rerainin£

spaces
cr pto!) tIle Can:e aaaa£k& occasion,ill-; to review the rcadinC


