AMC 10 Preparation: Algebraic Simplification

BASIC KNOWLEDGE

Below is a list of useful equations to be aware of and know. They can all be
derived through expanding or factoring.

1. SOME USEFUL FORMULARS

Perfect square trinomial

(x+ ) =x"+2xp+y° (1)

(x—yy =x"-2xp+y (2)

Difference and sum of two squares

x4+ Y =(x+y)> —2xp (3)

¥ =y =(x—y)x+y) (4)

Difference and sum of two cubes

¥4y =+ ) —xv+7) (3)
X =y ==y’ +y+y7) (6)
2. FRACTIONS

Division of Fractions

To divide by a fraction, we simply multiply by its reciprocal.

a ¢ _a_d _ad

a c_a d_ad 7
5 d B ¢ Be ()
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The reciprocal of a number 1s obtained by switching the numerator and the

: : -2 . 3 : .
denominator. For example, the reciprocal of = 1s =, and the reciprocal of 2 (note

2

: 2. . 1
that 2 can be written as —) 1s —.

Sum of Fractions
| 1 |

n(n+1) e oml
1 1.1 1

nn+k) kn n+k

©)

(10)

Continued Fraction

The simple continued fraction representation of a number is given by:
1

a, +

a, +
ay+—————
a, +

04 + -

where aq 1s an 1nteger, any other a; members are positive integers.

3. EXPONENTS AND RADICALS

Exponent Rules

Power rule:
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m—n

m m
a xad —d

(CI.’N)?P = ah‘”i
(ab)ﬁ — a??bi.’
am o m
=|— 14
=13 04
Quotient rule:
'_” = C?HE—H (15)
a
Radical Rules
il C{H." — (%y” — a: (16)
1 Tlr 11 1
”%:(GMJ :an m :amnzﬁ% (17)
Example 8. (2009 AMC 10 A) Which of the following is equal to 1+ 1 ] ?
l+—
1+1
(4) 2 B2  ©2 02 (E) 3
4 2 3 )
Solution: (C).
1+ l ] :1+%:1+%:1+2:§.
1+ — 14— — ¥ 3
1+1 2 2
Example 10. (2002 AMC 10) For the nonzero numbers a, b, and ¢, define
B =212 1 C e 12, O
b ¢ a
(A4)4 (B) 5 (C)6 (D)7 (E) 8
Solution: (C).
wb=212.% o oppg-2;2,5 56,18 1 1 18 s
b € da 2 9 2 12 9 3 3 3
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1 3 3 3
~ - +ot .
1x4 4x7 7x10 19%x22

Example 15. Calculate:

1 21 5 19 ; 3
A) — B) — C) — D) — E) —
()2 ()22 ()13 ()22 ()22
Solution: (B)
Method 1:
3 3 3 3
+ + +eoF =
Ix4 4x7 7x10 19x22
1 4 1 2,0 % 45 0 =
1 4 4 7 7 19 19 2 22 22
Method 2:
3 3 3 3 1 )| 1 1
+ + +--- 4 = 3(- + + +ot )
1><4 4x7 Tx10 19%22 x4 4x7 Tx10 19x22
| O | 1 1 I 21
= [( (——— P
4 4 7 7 19 19 22 )

Example 22. (2003 AMC 10 A) Which of the following is the same as the

expression \/1 A

WV ®¥FE o o ® %

Solution: (A).
Method 1:
31411 P

\/ A dx = @G v*)_)_)_—(x(x(x;) P Y =(a(e(x?)?)?

‘1‘51 "l 1

= (x(x?)?)? —(x(x )—(x(x ) = (x2)P=x? =[x
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Method 2 (our solution):

\/*F\/\/

Example 23. (2008 AMCI0 B) Assume that x 1s a positive real number. Which 1s

equivalent to Vxfx ?

(A) x°

(B) ,\4 (€] =* (D) x

f\li—-
(S

(E) x

Solution: (D):
Method 1 (official solution):

The properties of exponents imply that
11 7. i 1

3 )C-\/; - (X.XE)E :(xg)g =X§

Method 2 (our solution):

s = = = NE =F =’

Problem 14. (2011 NC Algebra IT) Let f(x) =

Find A1)+ A2) + ..
x(x+1)
A(2011).
(A) 1005/2011 (B) 2010/2011 (C)2011/2012 (D) 4047/2012 (E) 6066/2011

Problem 14. Solution: (C).

L L ap+a+.. f2010)
n+l

nn+l) n
_l_l i1 11 )_1_ 1 )_2011
1 3 3 5 2011 20127 1 20127 2012
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2001 2003
25% 3 "
62002 )

(A) 1/6 (B) 1/3 () 12 (D) 2/3 (E) 3/2

Problem 19. Solution: (E).

> 2003 5 2003 ) 2003
2-00]X3_003 3 2_001X3_003 2_001x3h003 3

62002 (2 o 3)2002 - Zzoozx 32002 - 2 :

2014 22012

Problem 21. (2013 AMC 10 A) What 1s the value of

72014 _ 52012 °

(A)—1 (B) 1 (©) % (D) 2012 (E) 2*

Problem 21. Solution: (C).
22014+23012 _ 22012(22 +1) _ 5

22014_ 22(}12 22012(22 _ l) 3 :
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