8" Grade Assignment — Week #5

Individual Work:

Number Bases Test. Things to keep in mind regarding the test:
e The test is found at the end of this document.

The parent should give the test to the student — to be taken by the end of this week.

The student should not use notes or the workbook during the test.

The student should not see the test until he/she is ready to take it.

You should try to take the test within one hour, if possible.

After the student has completed the test, the parent should send a photo of the test to the

tutor. The tutor should then indicate which problems are not correct, and then the

student should correct those mistakes and send it back to the tutor.

e Calculators should not be used, but the tables (for number base multiplication) at the
back of the workbook are permitted. (These tables were also included on the
assignment page.)

e The problems on the front side are worth twice as much as the problems on the back.

Important! This needs to be done before your Tuesday Group Meeting

Do Pythagorean Theorem — Group Sheet #1, problem #2. You need a compass and
straightedge (or ruler). If you don’t have a protractor, you can make a good estimate of the size
of the angle.

See how far you can get with Pythagorean Theorem — Practice Sheet #1

Group Assignment for either Tuesday or Thursday

For Tuesday

Pythagorean Theorem — Group Sheet #1. Do the problems in this order:

#3 (assuming you first did the above individual work, #2).

#la

#4a

If you have more time, then do as much of the rest of the sheet as you can.

For Thursday

Do the Mystery Computer Program (which is found on the next page). Your job is to pretend
that you are a computer and simply following the instructions one step at a time. The first line
of the program is the input, where N is assigned to 500. If you want a bigger challenge, then
you can have N = 1000. Once you are finished with the program, you can then ask yourself
(because you are a human being, not a machine): What was the purpose of this program?


https://www.jamieyorkpress.com/jyma-grade-8-quarter-1/

A Mystery Computer Program

. Let N =500 (or 1000 if you want more of a challenge).

2. Find the square root of N. This number without the decimal places is M. (e.g., If N is 500, then M is 22. If
N is 1000, then M is 31.)

3. Write down 2 and the odd numbers up to N in a grid. (To save time, the grid is given below. Cross out all
the numbers that are larger than N, if N is less than 1000.) Circle 2, which is the first number in the grid.
B is the first non-circled, non-crossed-out number. If B is greater than M, then goto step 9.
Circle B.
If B is less than 12, then cross out multiples of B, starting at B2 and continuing until you have gone past N.
Look for patterns! (This step saves us time compared with step 7, but is tough for computers. Why?)
7. If Bis greater than 12, then multiply B by all non-crossed numbers starting with B itself (giving B?) and
working up. Cross out each product that you find. (Note: This step needs adjustment if N > 132, which is
2197. This is because this algorithm is not designed to cross out cubes, or larger powers, of primes.)
Go to step 4.
Circle all non-crossed-out numbers. The numbers that are circled are the prime numbers.
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The Square Root Algorithm without zeroes)

(Written in the style of a computer program. For Eighth grade.)

Note: As you follow the algorithm below you will need to carefully keep track of the following variables:

1.

10.
11.

R, X, Y, Difference, Sum, Product

Enclose the number in a “house” as you would enclose a long division problem. Starting at the decimal
point, and working out in both directions, draw short vertical lines that separate the number into pairs of
two digits. Make sure that there are at least as many digit-pairs after the decimal place as the number of
decimal places that are needed in the answer. Add ending zeroes, if needed. (e.g., In order to calculate

/45 to three decimal, we would need to add three pairs of ending zeroes and do /45.000000.)

Let R be equal to the left-most digit-pair (which may be a single digit) that is inside the “house”. Circle
it. Draw a small box, large enough to hold one digit, well to the left of R.

Let X be a single digit (somewhere from 0 to 9), such that it is as large as possible, but X? is still less
than or equal to R. Write X both in the box, and immediately below the box.

Underneath the digit that is below the box, write down the Sum of X plus X. Write the result of
squaring X below R, and below that, write the Difference of R minus the square of X.

If there are no more digit pairs to bring down, then goto step 11.

Bring down the next digit-pair, combining it with, and writing it next to, the Difference (that was just
found). This now forms the new value for R. Circle it.

Draw a small box to the right of the Sum. If the digit-pair just brought down is the first one after the
decimal place, then write a decimal point above this box.

We must now choose a special single digit (somewhere between 0 and 9) that will be written both in the
box and directly below the box. This special digit below the box will be called Y, and the new value for
X will be the result of taking the Sum (found to the left of the box), and attaching to the end of it, the
special digit in the box. (This means that Y will be equal to the last digit of the new value for X.) This
special digit is chosen such that the result of X times Y is as large as possible, but still less than or equal
to R. Write the correct choice for this special digit both in the box and below the box.

Underneath R, write the Product of X times Y, and then subtract it from R, writing this new Difference
underneath it all.

Underneath X and Y, write the Sum of X plus Y. Goto step 5.

The answer to the square root problem is found by reading the digits in the boxes from top to bottom,
with the decimal point possibly in the middle. If the Difference is zero, then the answer is exact;
otherwise it is an approximation.



Pythagorean Theorem — Group Sheet #1

Note: Throughout this whole unit, when calculating the decimal approximation for a square
root, answers should be rounded to three significant digits, unless stated otherwise.

1)  Use the square root algorithm to calculate each of the following.

a) /613089 b) /1004.89 ¢) 71

2) For each problem below, use a compass and a straight edge to construct a triangle (on a
separate piece of paper) that has sides equal to the three given line segments. Then, use a
protractor to find the measure of the resulting triangle's three angles.

a)

b)

c)

3) Notice that for the above problem, each of the three triangles has the same length for their
shortest side and the same length for their middle-sized side.

a) Describe how the angles change as the b) The Pythagorean Theorem says
longest side gets longer (until no something about one of the three
triangle can be formed)? triangles. Which triangle is it, and what
does it say?

4)  With each triangle, Calculate the length of the missing side, X.
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Pythagorean Theorem — Practice Sheet #1

1)  Use the square root 2) Calculate the length of X. 3) State what the
algorithm to calculate each a) Pythagorean Theorem
of the following. (Each says and what it means.
answer is a whole number.) £ X
a) \/5776 =

S5em
b) \[222784 4) Challenge!

Calculate /21,
rounding your

1IN\ X answer to six
b) 20 B significant digits.

c) /6568969
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Number Bases — €St Name:

Date:

1) Convert each octal
number into decimal:

a) 720ct

b) 254oct

C) 15364oct

2) Convert each decimal
number into octal:

a) 18dec

b) 5 15dec

C) 1600dec

3)  Write down the next
four numbers past
each given number:

a) 250ct

b) 7376oct

4)  Convert each number
into standard
decimal form:

a) 6.32107

b) 5.2-103

5) Convert each number
into scientific
notation:

a) 97,000,000

b) 0.00003283

Do the indicated
arithmetic.

6) 3630t
+5320(;t

) T4 oct
—4 6oct

8) 64 oct
X37oct

9) 53 60ct
X1 Goct




10) Convert: 12) Write down the next

a) 1234y into decimal four numbers past each
given number:

a) 10110bin

b) FgEhEX

b) 1A8neInto decimal | 5o 416 indicated

arithmetic.
13)  3204fe
+4 322five

14) 10101pin
11) Convert: +101 Tpin

a) 35qec INtO binary.

15) D5 7hex
—EAhex

b) 7304 into
hexadecimal. 16) 5Chex

X 3Bhex

17) Challenge! Leave
your answer as a

repeating decimal:
AFA4Anex+5Bhex



