MATH 30 - Precalculus. Homework 12. Not to hand in. Professor Luis Ferndndez

SOLUTION

DO NOT write your answers here. Do it in other sheets and show all your work.
STAPLE this sheet to your other sheets.

1. Recall that to show that a function g is the inverse of a function f one needs to show that f(g(z)) = x and that
g(f(x)) = z. To do this,

1. Find f(g(z)) and simplify and see that you get x.

2. Find g(f(x)) and simplify and see that you get z.
For the following, show that g is the inverse of f.

») f#)=dz=Tend g(z) = le—?' b) f(z) = x35 and g(z) = 245
c) f(x)=-3z+1and g(z) = :c_—31' d) f(z)= 2:;:_21 and g(z) = ;;:12 +5.

Solution:
d) flg(0) = f(EFT) =4- 24T 7=(2+7) - T=ux. YES,

2. g(/(@)) = glta —7) = B=DET _ ey vg

H) f(g(x) = f(2 +5) = 2 =2 — 4 YES.
EOENE

2 g(f@) = g(=25) = —F— +5=22-5) 15 (3 _5)4+5—a. YES.
r—5

¢) and d): proceed in the same way.

2. Find the inverse of the following functions.

1
a) f(z)=22—-1 b) g(x):;—i—l
¢) hiz) = 22 — 4, with domain (=00, 0] (s 2 < 0) Q) ifx) = 1
X
Solution:

a) We need to solve f(y) = x for y, i.e. solve 2y — 1 = x for y.

1
2y—1=2z = 2y=z+1 = y:I;— .

Therefore the inverse of f is f~1(z) = £ ‘2|' 1 (or, if you prefer, f~1(y) = yT‘H)

b) We need to solve g(y) = x for y, i.e. solve % + 1=z fory.

Therefore the inverse of ¢ is g7 (z) = :zr—lf



c) We need to solve h(y) = z for y, i.e. solve y?> — 4 = x for y, where we know that y < 0.

y2—4:x = y2::17—|—4 = y==xVvVr+4,

but since we know that y is negative, the only possible solution is y = —+/x + 4. Therefore the inverse of h is
h=Y(z) = -z + 4.

d) We need to solve i(y) = x for y, i.e. solve Z%% =z for y.

-1 1
%:x = y—1l=z(y+1) = y—l=zy+z = y—azy=2+1 = yl—-a)=2z+1 = y:fi_w

Therefore the inverse of i is i ~*(z) = :f'_"%

3. Let f be the function described by the following graph:

Graph of f
Y
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-6 -5 -4 -3 -2 -1 1 2 3 4 5 6

a) Fill in the blanks (using interval notation):
The domain of f is [—4, 4] The range of f is [—6, —2]
The domain of f~1 is [-6, —2] The range of f~1 is [—4, 4]
We can see that the domain of f is the same as the range of f~!,
and the range of f is the same as the domain of f~!

b) Evaluate the following;:

fH(=3)=~2 f1(—4) =0 FH—6) =2

4. Solve the following equations.

a) |z — 3| = 4. Solution: x —3 =4 or x — 3 = —4, which gives x =7 or z = —1.
b) |z +2| =5. Solution: z +2 =5 or 4+ 2 = —5, which gives x =3 or z = —7.
¢) |2z + 3| =9. Solution: 224+ 3 =9 or 2z + 3 = —9, which gives z = 3 or = —6.



5. Solve the following inequalities.

a) |z — 3| < 4. Solution: —4 <z — 3 < 4, which gives —1 <z < 7, so the solution is [-1,7].
b) |z +2| > 5. Solution: x +2 > 5 or 2 +2 < —5, which gives > 3 or 2 < —7, so the solution is (—oco, —7] U [3, 00).
c) [2z+3| > 9. Solution: 2x+3 > 9 or 22 +3 < —9, which gives > 3 or z < —6, so the solution is (—oo0, —6) U (3, 00).

6. Find the following values of inverse trigonometric functions.
@) = {f b) sinfl(—é) = —% c) sin~!(—
d) sin"'(-1) = —g— e) sin"'(1) = % f) cos!(—

a) sin~!(
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