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Inverse Functions

The function g(x) are inverses of each other f(x) if g(f (x)) = x and g(f (x)) = x.

The inverse of the function £(x) is indicated with the notation £ ~*(x), read f inverse

(this notation does not mean fl—x})

. Model Problems

In this example we will find the inverse of a discrete function for a given as a list of

ordered pairs.

Example 1: If £ ={(3.2), (4,—6),(—2,11),(5,5)]}find f*(x).

When finding the inverse exchange x and
y. The ordered pairs (x,y) become (y,x).

f = {(3:2:]: (4:_6]:(_2:11jr (515}}
f_l = {(2,3), (_6r4jf(11r_2jr (ErEJ}
Answer: 1 ={(2,3), (—6,4),(11,—2),(5,5))

In these examples we will find the inverse of functions given as an equation.

Example 2: If f(x) = 3x+ 10 find £~ (x).
Write function in terms of .

When finding the inverse exchange x and y.
Solve fory.

Rewrite as £ ~*(x).

x—10
3

Answer: f1(x) =

Example 3: If f(x) = vx+ 12 find f~1(x).
Write function in terms of y.

When finding the inverse exchange x and y.

Solve for y. Square both sides of the equation.

Rewrite as f~*(x).
Answer: f1(x)=x*—12,xeR[x>0

flx)
}J’:
x:
—10
x—llJ_
3 =
x—ll]_
3 =

) =

3x+ 10
3x+ 10
3y+10

—10

flx)= Vx+12

x:
x?=
x?=

—12
x-—12 =
f =)=

Vx+ 12
Jy+12
[1,,"}’ + 12)‘
y+12
—12

x?—12
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I1. Practice Problems
Solve.

1. Isg(x)= %x — 2 the inverse of f(x) = 2x + 4? Justify your answer.

2. Is g(x) = 4x + 24 the inverse of £(x) = x + 62 Justify your answer.
3. Ish(x) = x* — 2 the inverse of g(x) = +/x + 2? Justify your answer.
4. s h(x) = x* the inverse of g(x) = /x? Justify your answer.

Find the inverse of the given function.

5. f = {(ngr (2,—5), (316}} 6. g = {(_4r1]r (-3,2), (D,ﬂj, (Llﬂj}
7. h=1{(-1,-1),(0,0),(3.3),(6,6)} 8.
X1y
312
1 2
0| 4
1] 6
3| 8
9 10. flx)=3x—7
X1y
3|0
2112
_ 63
1314
2215
11. g(x) = —4x +5 12. h(x) = Zx + 6
13. fix) = EITH 14. g(x) = %x +6
15. g(x) = —3x — 10 16. f(x) =Vx— 4
17. g(x) =+/2x + 8 18. h(x) =+3x—6

19. f[.’)‘.':] = "-1-'-,‘."';
20. Graph the inverse of f(x) = 4x — 12,
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Challenge Problems

1. Graphthe inverse of f(x) = vx + 1 (Hint: identify the domain of f(x)).

2. Graph the inverse of the function graphed below.

A
4

scale of x and y-axes is 1.

3. Find the inverse of the function f(x) = ¥x + 4.

4. Find the error in the student’s work for the following problem:

If F(x) = "f find £~1(x).

Given
Step 1
Step 2
Step 3
Step 4
Step 5

Step 6

f(x:]: x—7
x
y= x—7
x
r = }"_?
x
x(x) = (}’—?)
x
x
x° = y—=7
+7 +7
xz—i-?: v

FiHx)=x*+7

5. Find the inverse of the function £ (x) = *==.
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IV. Answer Key
1. yes;g[:f[;r])=g(2x+4] =%[2x+4]—2=x+2—2=x;

f[g(x])=gex—2)=2@x—2)—|—4=x—4+4=x
2. 00, g(f(x)=g(Gx+6)=4(3x+6)+24=x+24+242=x + 48 #2x
3. no; h[g[x])= h[:\,“'x—i-E]: [w.,"x—I-E]: —2=x+2-2=x;

g[:h(x:]} =g(x*—2)=4(x*-2)+2= VxZ = x (x>0)
while h(g(x))=x, g(h(x))=abs(x)

4. no;h(g(x)) = h(yx) = (f.;)z =x; g(h(x)) = g(x*) = Vx? = x (x>0)
while h(g(x))=x, g(h(x))=abs(x)

5. f_l = {(3'1jr (_5‘!2)! (6,3)}
6. g7* ={(1,—4).(2,-3).(0,0),(10,1)}
7. k1 ={(-1,-1),(0.0).(3.3).(6,6)}
8.
Xy
2|3
2071
4]0
6] 1
8| 3
9.
Xy
0|3
2] 1
3] 6
4113
5| 22
10. F~1(x) =2

3

1 g7 (x) ===

12. ki (x) = %x —15

13 F 1) ==
14. g7 (x) = 4x + 24
15. g1 (x) = x+10

16. f71(x) =x32 —4 ,XER|x>0
17.3_1[x]=i—_8,xeR|x20
18. h‘i(xj=*:+1§j,xelz|xz-e
19.f(x]=§,xeR|x20
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20.

scale of x and y-axes is 1.

i
L

Challenge Problems
1.

F S scale of x and y-axes is 1.

A
]
W

L scale of x and y-axes is 1.

=

3. g Hx)=x% -4
4. Step 2; replace both x with 'y

5 fx) =

x—1

www.MathWorksheetsGo.com



