XXIl. Student Worksheet

We present four snapshots (ideas) contained in problems from the 2002 AMC10/12 contests, one from each exam
(10A,10B, 12A, 12B), along with another problem based on each idea. Answers to the challenge problems can be
found on page 2 of this manual: Changes and Important Procedures.

AMC 10A, Problem #16 —“Sum Them All”

- Wa+1=b+2=c+3=d+4=a+b+c+d+5,thena+b+c+dis
(A) -5 (B) -10/3 € -7/ (D) 5/3 (E) 5

- Solution (B) Because 4, b, ¢, d appear exactly once in each of the left-hand side of equalities:

a+l=a+b+c+d+5

b+2=a+b+c+d+5

c+d=a+b+c+d+5H

d+4d=a+b+c+d+5
sum up all these relations and get

(@a+b+c+d)+10=4a+ b+ c+d)+20.
We obtaina + b+ c+d=-10/3

You can use the same method to solve problem 19 on the 2002 AMC 10P:
- Ifa b, care real numbers such that & + 26 =7, 6% + 4c=-7,and ¢ + Ga = -14, find & + &7 + .
(A) 14 (B) 21 €) 26 (D) 25 (E) 49

AMC 10B, Problem #20 — “Use the Symmetry”

- Leta, b, and cbe real numbers such thata-76+8c=4and &a+4b-c=7. Thend® - & + & is
(A) O (B) 1 € 4 (D) 7 (E) &

- Solution (B) Exploit the symmetry with respect to the absolute values of the coefficients to « and ¢ and with
respect to the coefficient to & and the free term, respectively, by writing the given relations as @ + &c =4+ 76
and &a - ¢ = 7 - 4b. Squaring both equations and adding up the results yields

(a+8c)+ (Ba-c)=(4+7b?+ (7-4b)>
Expanding gives 65(a” + ©) = 65(1 + ¢°). Soa® + & =1+ b, anda® - b + =1,

You can use the same technique to solve problem 27 on the 1999 AHSME:
- Intriangle ABC, 3 sinA+4cosB=06and4sinB+3cosA=1 Then U Cindegrees is:
(A) 30 (B) 60 (€) 920 (D) 120 (E) 150

Answers for the challenge problems are listed at the bottom of page 2 of this Manual: Changes and Important Procedures
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