Haberman /Kling MTH 95
Section I11: Rational Expressions, Equations, and Functions

3 = £

Module 7: Formulas Involving Rational Expressions

There are many mathematical formulas that are useful in a great variety of applications (e.g.,
physics, economics, architecture, athletics). As you should have seen in previous
mathematics courses, it is important to have the mathematical skills necessary to solve
formulas for specified variables. Now that we are able to solve rational equations, we can
work with formulas that involve rational expressions.

@ EXAMPLE: The formula % + % =1 represents the total time t required for two people to

complete a job together if the times required for the people to complete the job
alone are m and n, respectively. (Notice that this is a formula that we
utilized in Module 6.) Solve this formula for m.

SOLUTION:
L + l =1
m n
= m- n(% + %) =1-m-n (multiply both sides by the LCD)
= nt + mt = mn
= nt = mn — mt (get all of the m's on the same side)
= nt =m(n—t) (factor out m on the left-hand side)
nt mn~t) .
= = (isolate m)
n-t n-t
N m = nt
n-—t
@ , 1 1 1 1 . . .
EXAMPLE: The formula R :T + s + s gives the combined resistance R of an
1 2 3

electrical circuit with three resistors (with resistance r;, I,, and I3,
respectively) connected in parallel. Solve this formula for r,.



SOLUTION:

11 1. 1
= == 4 = 4 =
R r, r 1
1 1 1 1 . .
= rn-nnR=—=—+-—+—|110rn5R (multiply both sides by LCD)
R rn n n
= nLe=nrR+rER+MLLR
= nL-LER-rLR=rrLR (get all of the r,'s on the same side)
= L -sR-R)=rKR (factor out r, from the right-hand side)
r(rh =KR=TR
= 2 1R) = R (isolate r,)
rr = -T,R rnrn-nR-nR
rhnR

i Try this one yourself and check your answer.

-V . . : . .

The formula a = Z—tl gives the average acceleration, a, of a moving object when its
2~ h

velocity changes from v, attime t; to v, attime t,. Solve this formula for t, .

SOLUTION:
a= Y2 Va
t2 - t1
= (t, -t)-a= -~ i (t, —t,)) (multiply both sides by LCD)
2 1

t vV, —V, +t,a :
= A =2 1 1 (isolate t,)
A a

a




for X.

@ EXAMPLE: Solve the equation y = 3

SOLUTION:

= (x=-3)y= QM (multiply both sides by LCD)

X—23)-
L =9y 4
¥ y
= x—3:i
y
= x:i+3
y

i Try this one yourself and check your answer.

Solve the equation y = > x for X.
SOLUTION:
y = X
2+ X

=@2+%x)y =75 i —(2+x)  (muliply both sides by LCD)
= 2y + Xy =X

= 2y = X — Xy (get all of the x's on the same side)
= 2y =x(L-vy) (factor out x)

= isolate x
oy oy (e




