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Problem 1(for grade 5-7)

The Big Boss at Sum Product & Company decided to round everyone’s salary

to the nearest thousand dollars. The salaries before the rounding are listed below.
By how many dollars did the Big Boss reduce the total cost of salaries?

Big Boss: $72,508
Right hand man: $54,492 g

Left hand woman: $68,340

Product designer: $46,700 @ \ / )
Sum Calculator: $42,058 \ — A
Solution for problem 1. The changes in salary are listed below:

Big Boss: $72,508 rounds to $73,000 a change of +$492

Right hand man: $54,492 rounds to $54,000 a change of —$492

Left hand woman: $68,340 rounds to $68,000 a change of —$340

Product designer: $46,700 rounds to $47,000 a change of +$300

Sum calculator: $42,058 rounds to $42,000 a change of —$058

The total reduction in the cost of salaries is $98.

Problem 2 (for grade 8-11)

In triangle ABC, let AB = 52, BC = 64, CA = 70, and assume that P and Q are points chosen on
sides AB and AC, respectively, so that triangle ABQ and quadrilateral PBCQ have the same area and
the same perimeter. Determine the square of the length of segment PQ.

~

Solution 1 for problem 2: By the law of cosines
cos(4) = (527 + 70° - 64°) / (52*70*2) = 877 / 1820. Equal perimeters implies
atb+tx=x+70-b+52-a+ 64
2(a + b) = 186,50 a + b =93 Next we use the formula for the area of a triangle with sine.
Areas equal implies (a*b*sind)/2 = [ (70*52%*sinA)/2] - [(a*b*sinA)/2]
2ab = 70%*52 = 1820.
X’ =d’ + b’ -2%a*b*cos(4)

= (a + b)? -2*a*b-2*a*b*cos(A)

=927 - 2%1820 - 2*1820%(877/1820)

= 3255.
Solution 2 for problem 2: We are to determine the square of the length x of segment PQ in the
diagram above. By the law of cosines, we can solve for angle 4:
647 = 70° + 527 - 2%70*52%cos(A)
cos(A) = 4004/7280
Because the perimeter of triangle APQ equals the perimeter of quadrilateral POBC,
atb+x=x+70-b+64+52-a
b=93-a
By Hero's formula, the area of triangle ABC is
[93%(93-52)*(93-64)*(93-70)]"* = [2543271]"*
Since the area of triangle 4APQ equals the area of quadrilateral POBC, the area of each is one-half

7



the area of triangle ABC. Therefore, (1/2)a*b*sin(4) = (1/2) [2543271]"7 , and a*b = 1820. Thus

a*(93 -a) = 1820

& - 93a + 1820 = 0 which has solutions a = 28, 65.

However, a cannot equal 65 because 52 - a would be negative. Therefore, a =28 and b = 93 -a =
65. By the law of cosines, we can determine the square of x:

X’ =d’ + b’ - 2%a*b*cos(4) = 3255.
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Selling or buying houses in good school
towns, please come to:

Lei Reilley

Philip Yang Catherina Chen Nancy Zhang

Good School Realty, Inc.

1-888-430-5900
www.GoodSchoolRealty.com

-\L;-:?
:. ‘:L

Rei Taraz Jim Zhang

-—

e/
« B
Stone Chen Peter Huang
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;Jij] .. IHA AT R EFE L E
. MBI, EPGE ok A 3 iy ;
m’é%%%paokage ﬁ%rﬂﬂ! T‘ALEH T-'%a TH&E&%K
l T
. L o BRI SSME Ellen's Piano Studio
eI o JHIR SR IE]Hh AT 781-861-2934
Travel Specialist IR L £
o AWK NTIRA
AR R NAR G HE R, A e A ] il
eIk

BRI 617-710-2987 (4R M FIA)
617-325-6714 (HfiE] 7:00—
10:00)
E-mail: yimingli@aileentravel.com
www.aileentravel.com

Family One Mortgage, LLC

Residential & Commercial

Your Neighborhood Broker in West Newton
225 Riverview Ave, Suite 101, Newton, MA 02466
MA Mortgage Broker License MB3265

Telephone: 617-243-3900 -
Best Service Maria Tang

Cell 617-590-2820
Bes': Rates Ranked 8th Nationally
Fast Approva| 2003 Mortgage Originator Magazine

z “You are referred to me by many of my friends. They
1.25% Pay 0pt|on — OK alf said you are honest, efficient, and offering the

No Money Down — OK best deals. After I closed my mortgage with you, I
No Job HiStOI‘y — 0K now say the same thing.” — Mr. Lu, Customer
No Credit History — 0K "I am very satisfied with your service.”

_ . — Mr. Li, Customer
Fore_lg n _Re5|dents — OK "WOW! You guys are great. I am going to refer more
Closing in 1 Week — OK customers to you.” — Beverley, Realtor
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