


Student Solutions

You can't solve the above problem.

Lauren While it’s true that the
age 15 You can't find the perimeter of the octagon because the picture doesn't problem doesn’t give the
tell the length of a side. length of a side, | might ask
Lauren if there is any way
Interpretation we could figure that out. It
Novice might just be that she
Joe The answer is 52.04 Joe is assuming that the 4.6
age 15 | used the 1,1,sqare root of two formula is the hypotenuse of a 45-
45-90 triangle, and divides
by 2 to find the unknown
Interpretation length of the bottom leg. He
Novice doesn’t notice, however,
that his length for that side
doesn’t match the given
length of the other side! |
might simply point that out
to him — if it is indeed a 45-
45-90 triangle, don’t those
two things need to be
equal?
Sandy \éVhat is wrong is the hypotenuse of the triaqgle, bfcause it s_hould really Sandly has made an
e about 5.66 cm. This would make the perimeter= to aproximately assumption about the
age 15 218.51 cm. EXTRA: another thing that could be wrong is the fact that triangle shown (or else really
ther_e isnt enoggh information on the_triangle, SO maype the triangle is thinks that all right triangles
Interpretation equilateral. This would make the perimeter = to aproximately 135.76 cm. are 45-45-90 triangles). She
Novice To find out the hypotenuse | did the following: First | noticed that the has also done the wrong

triangle that was formed was a right triangle, so it is obvious that it is
going to be a 45-45-90 triangle. Then | used the formula to find the
lenghts of the sides of a 45-45-90 triangle wich is:

45° 45° 90°

1 1 one, square root of 2.

so then the sides would be, 4, 4 and 4 square root of 2, so: sides=4 cm, 4

cm, and 5.656854 cm, which | estimated to be 5.66

Then to find the perimeter | just did.. 5.65 + 4 + 4 x 2, and that gave me
the perimeter of the whole triangle.and then | multiplied that x 8 and it
gave me 218.509664 which i estimated it to be 218.51 cm.

FOr the extra | thought, if the 3 sides are the same the perimeter would of
the whole triangle would be =t0 5.656854 x 3 = 16.970562 and then you
multiply that times 8 and the perimeter of the octagon is equal to
135.764496 , which i estimate to be around 135.76 cm.

Copyright © 2008 by The Math Forum @ Drexel

thing to find the perimeter of
the octagon.

I might start by asking her
how she knows that’s a 45-
45-90 triangle. | would
address the perimeter issue
later.



The perimeter would be 37.86¢cm.

Tom Tom has simply found the
a2+b2=c? perimeter as if there’s
age 15 nothing wrong. That’s
a2+42=4.62 exactly what the Texas state
Interpretation a2=5.6 test expected students to
A rentice do. But while he indicates
PP a2=2.36 that he knows he’s
2 36*16=37.86 supposed to find something
) 0 wrong, he hasn’t said
| don't know what's wrong with the picture. anything more about it. |
would ask him if he knows
how to find the measures of
the angles of the right
triangle with which he’s
working.
Azi This is impossible regular hexagon because the triangle formed does not Azi has some really good
age 1 ?: satisfy the requirements of a 3-60-90 right triangle. ideas, and some sound
2. If it were to be corrected the perrimeter would be 27.6 mathematical statements.
Unfortunately, he’s mistaken
Interpretation 1. This is an impossible regular hexagon due to the fact that when a the figure for a hexagon
Apprentice hexagon is broken into 8 right triangles they are each 30, 60, 90 degree instead of an octagon. |
pp triangles and thus the formula for their sides is x, x square root of 3, and would point that out to him
2x. The triangle formed in this example does not follow these and ask him to see how that
requirements because 4 does not equal 2.3 * the square root of 3. changes his work.
2. In order to make this hexagon feasible one would have to make the
apothem of the hexagon equal to approximately 3.9, and the shortest side
of the triangle 2.3. Thus the perimeter of the hexagon would equal 27.6.
G My solution is that the apoteum of the regular octagon is not 4. The It looks like Guna has
una perimeter is 36.8. misread the problem, or
age 12 > P :
First | noticed that it was a regular octagon, meaning that the sides are all | Perhaps misiabled her
. equal. Then | divided the base of the octagon, which is 4.6, making half of | Picture. Either that or she
Interpretation it (2.3). After | did the Pythgorean Theorem, | found out that the height is thinks that the side of the
Apprentice really not 4 but the height is about 3.9. so | knew what was wrong with the | 0ctagon equals the radius. |
picture. Then you would multiply 4.6 by 8 to get the perimeter. would ask her how she
knew that side was 4.6,
since it’s not labeled as
such (but that other side is).
Effat the perimeter of the octagon is 28.16 cm. Effat has done a nice job of
age 15 Since we know that all angles of an octagon add up to 1080, one angle of | finding a possible perimeter.
must be wrong in the given
Interpretation A line from center to one vertex bisects the angle of octagon so now one picture. | would just ask him
Apprentice angle is 67.5 cm.Another line from center to other vertex bisects the other if he could explain that.

angle so the other angle is also 67.5 cm. Now we have a triangle with two
angles 67.5, & 67.5. Two find the third angle of the triangle, we need to
subtract both angles from 180.

third angle =180 - 67.5 - 67.5
third angle = 45
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We draw altitude which bisects the triangle & divides it into two equal
parts.Now we have a right triangle with angles of 90, 67.5, and 22.5 . In
order to find the perimeter of the octagon, we need to find one side of the
octagon which is twice the length of base of the right triangle.To find the
base length,

cos67.5 =

cos67.5 * 4.6= X
1.76 =X

The base of the right triangle is 1.76 cm.One side of octagon is twice the
length of base of right triangle so

one side of octagon =2 * 1.76

one side of octagon = 3.52

THEN
Perimeter of the octagon =3.52* 8

Perimeter of octagon =28.16 cm.

1) the problem is that the hypotenuse is suposed to be equal to 4.3cm.

Anthony Anthony has done a nice job
age 15 2) The perimeter of the octogon is 25.6cm. with the math. | would ask
him to add some more detail
In order to find the actual hypotenuse i used basic trigonometry by finding | so that another student
Interpretation the sine of the angle opposite the apothem which is 1/2 of the interior could follow his work. For
Practitioner angle of the octogon. in doing so i found that the hypotenuse was example, what angle
actually equal to 4.3 cm. measures did he use with
After that i used pythagorean's theorem to find the length 1/2 the side of sine?
the octogon. by that i mean that since the apothem, the radius, and 1/2 of
the base of the octogon forms a right triangle, then the pythagorean
theorem should be able to help me find 1/2 of the base. i multiplied 1/2the
base(1.6)by 2 in order to find the entire base and multiplied the entire
base(3.2) by 8 (the amount of sides in an octogon) and found the
perimeter to be 25.6cm.
Zach 1. The length of the apothem of the regular octagon is incorrect. Zach has solved the
age 14 2. Fixing the length of the apothem will result in a perimeter measuring problem and also the Extra.
28.16 cm And he’s written a very nice
explanation! Note, however,
Interpretation First, | noted that the octagon is regular, meaning that all sides are that he questions the clarity
Expert congruent; this is crucial in finding the perimeter. Then, | used the of his writing. I'd say he’s

equation 180(n-2)=m; n being the number of sides in a regular polygon
and m being the sum of interior angles. Plugging 8 in for n results in the
sum of interior angles of being 1080 degrees. The next step is to divide
1080 by 8, which equals 135. 135 is the measure of each interior angle.

Now, if you can imagine a circle that goes around the octagon with each
vertice on the edge of the circle. If the circle shares the same center as
the octagon, then each diagonal that goes to the angles of the octagon is
aradius of the circle. That means that each diagonal is congruent. The
angle created by the diagonal will have to equal the same apothem on
either side. This is because the diagonals are congruent, along with the
right angles and the apothem! In other words, the angle will have to be
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definitely headed in the right
direction!



bisected. So, in the triangle with the apothem, we have a hypotenuse of
4.6, an apothem of x, and angles measuring 67.5 and 22.5. We can use
sin 67.5=x/4.6; x being the apothem and opposite side of 67.5. Solve the
equation:

Sin 67.5=x/4.6
4.6 sin 67.5=x

We get the answer of about 4.25 cm for our apothem, which is not the
length of the apothem in the question. This is what is wrong.

Now, use the Pythagorean Theorem to find the last side of this triangle.
4.6/2-4.25/2=the last side. This equals 1.76 cm for the last side of the
triangle.

The triangle next to the triangle we have is congruent by SAS; or
apothem, top angle which is 22.5 (this is the same because you use the
same method as the other triangle to find the angles), and the diagonal or
radius of the circle.

If the triangles are congruent, then by CPCFC(congruent parts of
congruent figures are congruent) the last side is congruent. Now, one
side of the octagon is 1.76x2 or 3.52. Because the octagon is regular, we
can multiply this number by 8, which results in the measure of the
perimeter: 28.16 cm.

EXTRA:

If we say that the apothem is correct, then the diagonals are incorrect.
We can find their measure using the techniques we used before (Bisected
interior angle, law of sines, Pythagorean theorem) The diagonal then is
approximately 4.3 cm. The last side of the triangle is then 1.58 which we
can multiply then 2 and then by 8. This results in the perimeter being
approximately 25.28 cm.

This problem really showed me the importance of being able to explain
things. | knew how to solve it, but putting it in words is extremely hard! |
hope with practice | will be able to do so more clearly.
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