Algebraic Reasoning
and Proof

Algebraic caloulations and reasoning can
be used to solve many kinds of practcal
problems. But they can al=o be used to
perform some amanng magi tncks with
rumbers. For example, do these numencal

operabons.

Pick an inleger between 0 and 29,
Add 510 your number.
Multiply the resslt by 6
Divide that resalt by 3
Subtract 9 from that result,
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If each class member reports the

final number that results from those
cperations, your teacher will be able to
tedl the starting number of each student.

If you beoliove that your teacher performs
this number mag by memorizing all

the possible starting and ending number
combinations, you can incroase the range
of starting numbers to 0-50 and then
0300, Your teacher will still be able 1o
find each start rumber,

Data n the table at the nght show some
combinations of starting and endding
numbers.
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The nember magic is not 30 amazing i you think about it with algebraic reasoning.

a What starting number do you think would lead to an end result of 397 OF 1237 Of 5137
b Canyou explain how and why your teacher is able to find every starting number when

tedd only the ending number?

I this lessoa, you will explose ways 1o use algebraic reasaning o discover and
peove number patterns and relativeships like the ane used in the number trick.
Thwens you will see haw thw same reasoning methods can be used to prove other
important mathematical peinciphs.

INVESTIGATION

Reasoning with Algebraic Expressions

In earlier algebra units of Core-Plis Mathomatics, you developed a tootkit of
techniques for wnting algebrake expresssons In useful equivakent forms, As you
work on the problems In this Investigation, ook foe answers to this question:

Fie g strabigies fir avonipadi g slbnfvad exprresaus dalo

agurivlent fveawy by oot o expldain intenstiog mvmivr pathrns?

Algebra and Nember Maghe Algebeaic reasoning shills can be used to create and
explain many different nunsber tricks.

o There is a simple way to descover start numbers in the Think About This
Sotuation number trick: Swbtract ome from Hie end maowier and dimide that result

by v, Explainang why that decoding strategy works and proving that it will

alnwyy work requires some algebraic ressoning,

2. Use the letter 1 to represent the start number and baild an algebraic
expevssion that shows the steps for calculating, the resudt that will be
wpoeted 10 the toachor.

i, Adding 5 to your number is expressed by .

ih. Multiplying that result by 6 & expeessed by .. .
iid, Dividing that result by 3 is expressed by .,

kv, Subtracting 9 from that result s expeessad by ... .

b, Use what you know about algebra to wnte the final expression froen Part o
m gimplest form, What relaticeship between starting and ending numbers

s shown by the resalt?

c. How can the relationship between starting and ending numbers be used to

find starting numbers when only ending numbers are known?

d. Suppose that the third step of the number trick, “Divide that result by 3,”
is replaced by “Divide that result by 2.” How would that change in the

procedure affect the decoding strategy?



