1.51 Moreon Literal Equations; Pythagorean Theorem

Literal Equations

When solving literal equations for avariable, sometimes
roots and/or quadratic formulamust be used.
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Examplel: Solve D = xé/w for w
z

Solution

Multiply by 6z: 62D = 5ayw?
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Divide by 5zy: w

Ans |w ==+ @
\/ oxYy

Example2: Solve 3wz? — 5r + w? =0 forx

Solution

Quadratic formula:

54+ V25— 12w?
6w

Ans |z =




B. Pythagorean Theorem-Development

Consider the following picture:

Areaof theinner square: 2

ab

Area of the each triangle:

Areaof the outer square:  (a + b)?
We see that:

Areaof the outer square = Area of the inner square + Area of the four triangles



1
Thus (a+b)>=c"+ 4<§ab>

Then a? + 2ab + b? = ¢® + 2ab
Hence, a®> 4+ b? = ¢?

Thisresult is called the Pythagorean Theorem.

C. Pythagorean Theorem

Given aright triangle:

The sides satisfy the Pythagorean Theorem:

Notation:
a and b are called the legs of the right triangle.
c iscalled the hypotenuse of the right triangle.

Note: For thelegs, it doesn’t matter which side you call « and which you call b.



D. Examples

Example1l: Giventheright triangle:

If a =6 and b =8,whatisc? (picture above not drawn to scale)
Solution
Use the Pythagorean Theorem: a? + b? = 2
62+8=c = 2=36+64=100 = c==+10
Since we have a physical length, ¢ can not be negative.

Ans



Example2: Giventheright triangle:

If a =+/6 and ¢ =5, what isb? (picture above not drawn to scale)
Solution
Use the Pythagorean Theorem: a? + b2 = 2
(V6?2 +b0? =5 = 64+0>=25 — b’ =19 = b=+/19

Since we have a physical length, b can not be negative.

Ans |b=+/19




Example 3: Giventheright triangle:

If ¢=+/15 and a = 3b, what are a and b? (picture above not drawn to scale)
Solution
Use the Pythagorean Theorem: a? + b? = 2
(30)2 +0? = (V15)2 = 9? +1? =15 = 100> = 15
Thus:

15 3 3
= 2= = p=d4y/C

p=— =
10 2 2

Since we have a physical length, b can not be negative.

Then:
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Now a = 3b, so we have:

. (V6) 3V6
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Ans azg_\/é and bzﬁ
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