2. Elementary functions, inverse function

PROBLEM 1 INVERSE FUNCTION, HORIZONTAL LINE TEST
e s the function invertible? If not, find a subinterval of the domain on which it is partially

invertible. Sketch the graph of the function and its inverse.

a)y=x* b)) y=x c) y=x> d y=%x e y=x

PROBLEM 2 FINDING THE INVERSE FUNCTIONS’ FORMULA

e Determine the formula for the inverse of the following functions:

a)y=f(x):§X_1 b) y=f(x)=2x*+1 c)y=f(x)=¥x+4
X+2
X B 1 B C3¥x-1
dy=1(0="3+ e))/—f(x)—sx3+1 y=1(x)= Iy
eX

g y=f(xX)=1+2In(x+1) h) y=f(x)= i) y=f(x)=1log,(3+3)

e’ +1
PROBLEM 3 FINDING THE PARTIAL INVERSE
e On which subinterval is the function invertible? Find the formula of the partial inverse and
make a graph:
a) y=f(x)=1-x° b) y= f(x)=2x*-5x c) y=f(x)=x*-2x+3

PROBLEM 4 GRAPHICAL PROBLEMS

e Choose the inverse of f(x) of the graphs below:

X
fx)):=

X+1’

EJ e
= A T




yE 2 4

-4 -2

OO

1R o4 s

(=2 +1;
K

3
VX
1

fx)):

o AN

X+1—=2:

fx)):

f(x )= (X =12 +2;

\

[

0912345678 —;EIE123\N\678

2
1
0
0

]

—(X +3)° =2;

f(x):

-5 -4 -3 -2 -1

-5 -4 -3 -2 -1

<3 -2 -1



fx )= (X =12 +2;

2. 2.
[l :
0 . 0.

12345678 -0.3612318678 0.3

OOI—‘[\)

| e

o~

5 6

e Find the value of the inverse of f(x) at the places y; and y,:
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1 2 3 4 5 6
y1 = 1; Yo = 1.5; V1 = 0.5; Yo = 1.5;
2
1.5 1.5
1 1
0.5 0.5
2 4 6 8 1 2 3 4 5 6
y1 =0.5; yo =1, y1 =0.5; yo =1,
PROBLEM 5 COMPOSITE FUNCTION

e Give the formula for the composite function f(g(x)):

a) f(x) = x sin x, gx)=2x3-1
b) f(X) = 2x*—x+3, g(x) = 2°
c) f(x) = x+lg x, g(x) =x*
e Give nontrivial formulas for the outer function f(x) and inner function g(x):
a) F(g(x)) = (1+ cos x)? b) f(g(x)) =x® + 1g X c) f(g(x)) = x* tan x?
PROBLEM 6 GRAPHING ELEMENTARY FUNCTIONS

e Sketch the graph of the below power function and give its domain (of definition) and range
(of values)! Whenever defined, mark the values at x =-1, 0, 1.
a) y=x b) y =x’ c) y=x" d)y=x*  ey=x’
f) y= X1/2 g) y= X1/3 h) y= X2/3 I) y= X—1/2 J) y= X—2/3
Ky=x"* 1) y=x



Sketch the graph of the below exponential function and its inverse (logarithmic function)
and specify their domain and range! Whenever defined, mark the values at x = -1, 0, 1.

a) y=2" b) y=(3) )y=3 dy=E) ey=¢

, €=2.71828

Sketch the graph of the below trigonometric function and give its domain and range!

Whereever defined, mark the values at x = —n/2, —n/4, 0, n/4, n/2, , 37/2, 2.

a) y =sinx b) y =cos x C) y=tgx d) y=ctgx



