A/nswé iO waéao/ﬂfv =10 Gé’_@mad}a( Exam
[ 36o

A X = 360—(&1—@ d_gf?,e,zs

3. %9— 0% Qfﬂf%x[r)ﬂafé/gf 15,92
4. ()

a b

ol ot /B

G. % oz <>?\//‘O‘ I<m .
7 @)

& (@)

9 (a)

[O. [

&




Page 6 of 10

PA
11. Given a segment AB, the set of all points P in a plane such that 5B = 2 is one of
the following: circle, line, elipse or parabola. Which one? Justify your answer.
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a. In the above figure (a), there are 4 congruent circles, each having radius r. The side of the square
Area(Wasted Tin)

Area(Square)

when the 4 circles are removed. The method to find this is simply:

Area(Wasted Tin )= Area(Square )— 4 Aréa(Circle). The area formulas for the square and circle
are known: Area(Wasted Tin )= (41’)2 —4x-r* =16r> —4m - r* . Using this to find the percentage

Area(Wasted Tin) 16> — 47 -r?

is 4r. The percentage of tin wasted would be . The wasted tin will remain

of wasted tin shows:

=1-Z ~21.46%
4

Area(Square) 167
b. In the above figure (b), there are 9 congruent circles, each having radius r. The side of the square
Area(Wasted Tin)

is 6r. The percentage of tin wasted would be . Solving as before gives:

. Area(Square)
Area(Wasted Tin )= Area(Square )— 4 Area(Circle)
Area(Wasted Tin )= (6r ¥ —97 - #* = 36r> —9m - . The percentage of wasted tin is:
Area(Wasted Tin) _ 36r° =9z -r?

Area(Square) 367>
c. For the previous examples, the radius of the circle was related to the number of circles included

in the interior. When there were 4 circles, the square had side length 4r. When there were 9
circles, the square had side Iength 6. This will continue as an arithmetic sequence — moving up

to 16 circles would create a square with side length of 8. In a square with n” congruent circles,
the square will have side length of 2nr. In this situation, the percentage of tin wasted will be:

: 2,2 2 2
Area(Wasted T1n) = dn’r 2” 2” L -1- . 21.46% . No matter how many circles are cut
Area(Square) 4n°r 4

out, the percentage of tin will remain the;)szme.
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13. Consider the lines z + y = -1 and z — ¥y = 1, and the lines

T+Yy+1+4+k(z—y—1)=0, where &k takes all possible real number values. What
do all the lines £ 4y + 1 + k(z —y — 1) = 0 have in common? Justify your answer.
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14. ABCD is a trapezoid with bases @ and b. f AE = EF = BF and CG = GH = HDV
find z and y in terms of @ and b. Show your work. e

C
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15. ABCD is a square inscribed in a circle and EFGH is square with F and H on

side BC' and F, G points on the circle. Find the side of the smaller square in terms
of s. Justify your answer.
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15. ABCD is a square inscribed in a circle and EFGH is a square with £ and H on

side BC and F, G points on the circle. Find the side of the smaller square in terms
of s. Justify your answer.
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