CHARACTERISTICS AND PROPERTIES OF FUNCTIONS

SOLUTIONS FOR PRACTICE TEST

For questions 1 through 4, select the correct answer from the given choices.

1) Which of the following inequalities represents the entire real number line.
a) x> |— 7| b) |x| >—7 c) |x| <-7 d) |x| <-7

2) Which of the following functions never decreases.

a) y=5x"+6 b) y=3|x+5| c) y= d) y=-74-2x-8
2x+4
3) Circle the function that does not have a local maximum.
a) y=>35sinx b) y=-4x"+6x-1 c) y=-5""-1 d) y=—2|x|+1
x*=5x-6, x<7
4) The function f(x)=4 2 has
+7, x=7
x=5
a) no discontinuities ¢) adiscontinuity only at x =5
b) a discontinuity only at x =7 d) more than one discontinuity

5) Express each of the following using absolute value notation.

a) —8<x<8 b)
0987454321012 345¢6748910

Answer: ‘ X‘ <8 Answer: 3< ‘ X‘ <7

6) Evaluate the following and simplify as much as possible.

~|-1]
3 +4|-36
[-43]

=3 _—15+ 36)
45

=3 _—1+6j
3

_3 HJ
3

=17
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8) Sketch the graph of
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10) State the symmetry of each of the following functions (even, odd or neither).

a) b)
x y
-3 30
-2 20
-1 10
0 0 o f(x)=5x"-7x"+3
1 30
2 20
3 10

Odd Neither Even

11) Determine the equation of the inverse of y =3x” +12x—1.

For inverse,
x=3(y+2) -13

x+13=3(y+2)

y=3 x2+4x)

(

3(x2+4x+4 4) 1
(
(

=3(x" +4x+4)-12-1 2113 i
=(r+2)
=3 x+2) -13 3
+ x+13 — 42
3
x+13
+ -2=
3 y
. . x+13
. inverseis y == 3 -2

12) For the graph on the right, state
the following, using function
notation whenever appropriate:

a) the domain and range
D: {x € R}
R: { yeR|y2> 2}

b) end behaviour
Asx —> o,y >3

Asx — —0,y —> ©
c) absolute maximum and
minimum values (if any)
No absolute maximum.

Absolute minimum is f(~4)=2  fii i e
. . Tt T B B ) S EETT A B
d) local maximum and minimum B O
Values (ifany) L 4 L L ! decdacalod L_& i g g F Sy R |
L 4 L L 1 el L 4 '”] 1 o L Bl (9 4 L

Local maximum is f(0)=5
Local maximum is f(—4) =2



13) State the intervals of increase/decrease for the function y =—7(x+3)> —4.

Parabola opens down. .. Increasing on (—o0,—3)

Vertex is (-3,-4) Decreasing on (=3, )

14) Determine the value of k that makes the following function continuous.

f( 3x+k, x<3
X)=
3x* +2kx—k, x>3

If continuous, 3x +k =3x* + 2kx—k when x=3.
Therefore,

33)+k= 3(3)2 +2k(3)-k
9+k=27+6k—-k

9+k=27+5k
—-18=4k
k=-4.5

15) The following scenario is fictional. A math teacher hired a Grade 9 student to mark his first
set of Advanced Functions tests. For the first 10 tests marked, the teacher agreed to pay $4
per test. For each of the next 10 tests marked, he agreed to pay $6 per test. For the
remaining tests, the teacher would pay $8 per test. There are exactly 28 students in the
class.

a) Determine a piecewise function to model the Grade 9 student’s earnings.

Let n represent the number of tests marked.

4n, 0<n<10
E(m)=140+6(n—10),  10<n<20
40+60+8(n—20), 20<n<28

4n, 0<n<10 4n, 0<n<10
=440+6(n—-10), 10<n<20 or E(n)=<6n-20, 10<n<20
100+8(n—20), 20<n<28 8n—60, 20<n<28

b) Determine the Grade 9 student’s maximum earnings.

100 +8(28 —20)
=$164



16) For the functions f(x)=2x+1 and g(x)=x* + 6x, state three points on the function fg.

fe= (Zx + 1)(7:2 + 6x)

When x =0, When x =1, When x =2, .". three points on fg are (0,0),
/g =(1)(0) /g =0)(7) Jg =(5)(16) (1,21) and (2,80).

17) Draw the graph of a
function f, such
that f(4)=3, f(0)=-5,
the function is increasing on
the interval (-2, 4) and
decreasing on the intervals
(—o0, —2)and (4, ©), the
domain is {x e R} and the

range is {y € R} .

18) Hannah is working with two functions. The first function, f{(x), has the domain
{xeR|-5<x<2} and the second function, g(x), has the domain {x e R|-3<x<4}.

State the domain of f(x)+ g(x).

° ° . domain is {x e R|-3<x<2}.

19) Kyle graphed the function f(x)= Jx=3+2
and its inverse, f'(x), as shown on the
right. He then claimed that the equation of
the inverse is /' (x) =(x—2)> +3. Is Kyle’s
claim correct? Explain.

Kyle’s claim is incorrect.
He is missing the domain restriction for

the equation of f~'(x). The equation is
[ (x)=(x=2)*+3, x=>2




