Precalculus: Parametric Relations and Inverses Practice Problems

Questions

1. Given the parametric equations
r=t+1, y=1t>—-2t

Find the points determined by t = —3,—-2,—1,0,1,2, 3.
Find a direct relationship between x and y. Is this an explicit function relationship?
Graph the relationship in the xy-plane.

2. Find a formula for f~1(z) given f(x) = v/x — 3. Give the domain of f~(z).
3. Find a formula for f~'(z) given f(z) = (x — 2)'/3. Give the domain of f~'(z).
4. Find a formula f~!(z) for the inverse of the function (you do not have to discuss domain and range):

_ 1+5z

fl@) =3

5. Find a formula f~!(x) for the inverse of the function f(x) = —v/2z — 1 + 1. What are the domain and range for f?
The domain and range for f~—1?

Solutions

1. Given the parametric equations
r=t+1, y=1t>—-2t

Find the points determined by ¢t = -3, -2, —-1,0,1,2, 3.
Find a direct relationship between x and y. Is this an explicit function relationship?
Graph the relationship in the xy-plane.

t |le=t+1|y=t>2—-2t
-3 -2 15
-2 -1 8
-1 0 3
0 1 0
1 2 -1
2 3 0
3 4 3

To find a direct relationship, we need to eliminate the parameter ¢ from the two equations.

Solvex =t+1fort: t=ax —1.
Substitute ¢ = 2 — 1 into the equation y = 2 — 2t:

y = t2-2t

= (z—-1)2-2x-1)
22 =2 4+1—-2x+2
= 22 -4z +3

The function is a quadratic. We could sketch this by hand, but here I want to check that the sketch agrees with the table
of values we found above, so I will use a computer to sketch it for me.

Here is a sketch I created using Mathematica:
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Notice the points on the sketch agree with the table we created above.

2. Find a formula for f=1(z) given f(z) = vz — 3. Give the domain of f~!(x).

y = vax—3 Step 1l: let y = f(x)
= y—3 Step 2: Flip x and y
z? = (y—3) Step 3: Solve for y
22 +3 =y
y = 2°+3
fHz) = 243 Finally, f~'(2) =y

The function f has a range of y € [0,00). This imposes a restriction on the domain of f~!(zx). Since 22 + 3 has domain
x € (—00,00), the domain of f~1(z) is z € [0, 0).

It wasn’t asked for in the question, but here is a sketch I created using Mathematica, that shows the graphical reflection
of the inverse function about the lines y = x.

}r

10
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3. Find a formula for f~!(x) given f(z) = (z — 2)'/3. Give the domain of f~*(z).

x—2)/3 Step 1: let y = f(x)

y = (
x = (y— 2)1/3 Step 2: Flip x and y
3 = (y—2) Step 3: Solve for y
B+2 =y
y = %42
fHz) = 2*+2 Finally, f'(z)=y

Since there is no restriction imposed by f, the domain of f~1(x) is € (—00, 00).

4. Find a formula f~!(z) for the inverse of the function (you do not have to discuss domain and range):

1+ 52
flo)=g—
1
y = 3i—gi Step 1: let y = f(x)
1+5
r = +oy Step 2: Flip x and y
3—2y
3—-2y)z = 1405y
3r—22zy = 145y
—2zy—by = 1-3z
(=2z -5y = 1-3z
. 1-3z 3z —1
Y7 Tog-5 T 2w+5
3x —1 3r—1
fHz) = 2i+5 Finally,wehavef_l(x):y:2z+5

5. Find a formula f~!(x) for the inverse of the function f(x) = —/2z — 1+ 1. What are the domain and range for f?
The domain and range for f~1?

Let’s do the domain and ranges of f first. Since we must take the square root of something greater than or equal to zero,
we require

1
2x—120:>x2§

The domain of f is > 1/2.

Since the square root is always less than or equal to zero (since we have a minus in front), and then we are adding one,
the range of f is y € (—o0,1].

These are simply flipped for the inverse function.

The domain of f~! is € (—oo, 1], and the range of f~!isy > 1/2.
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= —v2r—1+4+1 Step 1l: let y = f(x)
= —y2y—1+1 Step2: Flipz and y

(@-1)? = 2y-1
2y = (x—1)%+1
(x—1)2+1
vo= 2
- 2 1 —1 2 1
i) = % Finally, we have f~'(z) =y = %
Summary:

f(z) = —v2x — 1+ 1 with domain z € (1/2,00), range y € (—o0, 1).

(x—1)2+1

) =

with domain x € (—o0,1), range y € (1/2, 00).
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