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SOLUTIONS

1. Let f(x) = x+3
2−3x

be a function with the domain all numbers x 6= 2
3
.

(a) Show that the inverse function f−1 of f exists.

(b) Determine a formula for the inverse function f−1.

(c) Find the domain of f−1.

Answers:

(a) We need to show that the function f is one-to-one.

f(x1) = f(x2) =⇒ x1+3
2−3x1

= x2+3
2−3x2

=⇒ (x1 + 3)(2 − 3x2) = (x2 + 3)(2 − 3x1)
=⇒ 2x1−3x1x2−9x2+6 = 2x2−3x1x2+6−9x1 =⇒ 11x1 = 11x2 =⇒ x1 = x2.
Hence, f is one-to-one and consequently, the inverse function f−1 exists.

(b) y = f(x) = x+3
2−3x

=⇒ y(2−3x) = x+3 =⇒ 2y−3xy = x+3 =⇒ 2y−3 = x+3xy

=⇒ x = 2y−3
1+3y

. Hence, f−1(y) = 2y−3
1+3y

or f−1(x) = 2x−3
1+3x

.

(c) Dom(f−1) = (−∞,−1
3
) ∪ (−1

3
,∞),

∵ at x = −1
3

the denominator becomes zero and the value of f−1 is not defined.

2. For the functions f(x) = x
x2+1

, Dom(f) = R and g(x) =
√
x− 1, Dom(g) = [1,∞)

determine if the functions f ◦ g and g ◦ f are defined. If it is, determine the formula of
each function and its domain.

Answer:

(f ◦ g)(x) = f(g(x)) =
√

1−x
(
√
x−1)2+1

=
√

1−x
x
,

Dom(f) = R, Range(g) = [0,∞) ⊂ R = Dom(f).
∴ Dom(f ◦ g) = Dom(g) = [1,∞).

(g ◦ f)(x) = g(f(x)). Dom(f) = R and at x = 1 f(x) = 1
2
. but 1

2
/∈ [1,∞) = Dom(g).

Alternatively, Range(f) = [−1
2
, 1

2
] * [1,∞) = Dom(g).

Hence, g ◦ f is not a function on R.
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