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Unit 1: Polynomial Functions

1) Match each function to its end behavior

1s

y= —3x y = 5x* y = 0.5x3 y=-3x
End Behaviour Function

Q3to Q1

Q2 to Q4

Q2 to Q1

Q3to Q4
2) Complete the following table

. Even or Odd Sign of Leading Domain and End Behav-
Graph of Function Degree? Coefficient Range Symmetry iour

—~

/

3) Use end behaviours, turning points, and zeros to match each equation with the most likely graph. Write

the letter of the equation beneath the graph.

A) gx) = —2x* +3x2+4x+5 B) h(x) = — x5+ 3x* + 7x3 — 15x2 - 18x C) p(x) = x5+ 5x* + 2x2 — 3

\

- v
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4) Use the polynomial, P(x) = 2x* + 6x2 — 8 to answer the following

a) Complete the chart

Degree | Leading Coefficient | End Behaviour Possible num.ber of turning Possible number of x-inter-
points cepts
b) Is this an even function, odd function, or neither? Explain.
c) Is there any type of symmetry present? Explain.
5) Use the polynomial, P(x) = - 6x* + 2x2 - 1 to answer the following

a) Complete the chart

Degree

Leading Coefficient

End Behaviour

Possible number of turning
points

Possible number of x-inter-
cepts

b) Is this an even function, odd function, or neither? Explain.

¢) Is there any type of symmetry present? Explain.

Given the graph below:
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a) Complete the following table

Sign of Leading Even or Odd End Behav- Number of x-intercepts with | Least Possible
Coefficient Degree? iour turning points their order Degree

b) Find the equation in factored form

6) Find the equation of a quartic function that has zeros at -4, 1, and 3 (order 2) and passes through the point (2, 6)
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7) Complete the chart and sketch a possible graph of the function labelling key points.

F) = 3x(x = 9%+ 1)

Degree Leading Coefficient End Behaviour x-intercepts with orders y-intercept

8) What is the parent function of, g(x) = %[%(x _ 1)]3 +47?

b) Use transformations to graph both the parent function and transformed function below. Clearly label each func-
ion. Show your calculations and tables of values.

y=x
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9) Circle all that apply for each function

No symmetry
Even function
Odd function
Line Symmetry
Point Symmetry

No symmetry
Even function
Odd function
Line Symmetry
Point Symmetry

No symmetry
Even function
fe) =3x*+2x+1 Odd function
Line Symmetry
Point Symmetry

No symmetry
Even function
fG) =2x* +4x? = 5 Odd function
Line Symmetry
Point Symmetry

Unit 2: Factor Theorem

10) Divide 3x* - x> - 1 by x + 2. Show using long and synthetic division. Express the result in quotient form.
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11)a) What would be the remainder if you divided p(x) = x* + 332 + 4x + 7 by x + 3? Use the remainder theorem, do not
divide!

b) Use synthetic division to verify your answer. Express your answer using the multiplication statement that can be
used to check the division.

12) Perform each division using the most appropriate method. Express your answer using the multiplication state-
ment that can used to check the division.

a) (4x3 +6x2 —4x +2)+(2x — 1) b) (2x* — 4x + 8) = (x — 2)

13) Determine the value of k such that when f(x) = 3x5 — 4x* + kx? — 1 is divided by x + 2, the remainder is -5.

14) Factor the polynomial P(x) = x*+x2-10x+8. I am looking to see a FULL list of possible zeros, your test of
the zero, and your polynomial division.

15) Factor the polynomial P(x) = 3x* + x* — 14x2 — 4x + 8. | am looking to see a FULL list of possible zeros, your test of
the zero, and your polynomial division.
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16) Create an equation to represent a family of cubic polynomials with zeros at -3 and at 1 + /6. You may leave your
answer in factored form (you do not have to expand into standard form).

17) Solve the following equations OR inequalities by first factoring completely. Use any factoring techniques. For
inequalities, show a sketch of the polynomial or a factor table to support your solution.

a® - b3 = (a—b)a®+ ab + b?)

a) y=27x>— 64

b) flx) = x3 — 2x% + 16x — 32

C) g(x) = x* — 29x% + 100

d) h(x) =x>—x>*—-10x -8

e)2x’+x-6<0
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f) x¥*—2x2—13x < 10

Unit 3: Exponential and Logarithmic Functions

18) Rewrite each equation in logarithmic form.

a) 5* = 625 b) 4 =12 c) y=123
19) Rewrite each equation in exponential form.
a) x = log8 b) 4 = logsx C) 7 = log,200
20) Evaluate without using a calculator.
a) log,256 b) logy64 ) log,0.25
d) 2ogto0 e) log (ﬁ) f) loges

21) Solve each exponential equation. Use and show appropriate methods. Round to 3 decimal places where neces-

sary. Make sure to check for extraneous roots where necessary.

a)3* =12

b) 42+ = 324~

Q) o= (1)
9

d) 42X5 — x
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e) 5x+4 - 24—5x

f) 3% -43)"+3=0

22) Write as a single logarithm and then evaluate. Round to 2 decimal places if necessary.

a) log,12 — log,3 b) 31o0g6 + 21og5 — log54

23) Simplify.

a) log(x? — 4x — 12) — log(3x — 18) b) log(x® — 27) — log(x — 3)

24) Solve the following logarithmic equations. Use and show appropriate methods. Round to 3 decimal places
where necessary. Make sure to check for extraneous roots where necessary.

a) log;(3x +7) =2

b) logs(2x + 1) = 1 — logs(x + 2)
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C) logyx = logyl5 — logy3

d) logy(x® — 9x + 18) — logy(x — 3) = 2

Exponential and Logarithmic Formulas

A(r) = Ap(1 + 1)

A(f) = A0< % )t/H

A®) = Ap(2)""

where i is percent growth (+) or
decay (-)

where H is the half-life period

where D is the doubling period

pH = — log[H*]

Br—Ppr = 1010g(%>

M = 10g<11)
0

where pH is acidity and [H*] is
concentration of hydronium ions in
mol/L

where g is the loudness in dB and I is
the intensity of sound in W/m?

where M is the magnitude
measured by richters and I is
intensity

25) If the pH of a solution is 4.2, what is the concentration of the hydronium ions?

26) An investment earns interest compounded annually for 12 years. In that time, its value grows from $2500 to
$7100. What was the interest rate, to the nearest tenth of a percent?

27) A 30-mg sample of a radioactive isotope decays to 27 mg in 12.5 h.

a) Calculate its half-life, to two decimal places.

b) How long will it take (to the nearest hour) until only 5 mg of the sample remain?

Copyright © 2026 Annie Bernatchez—All rights reserved.
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28) The population of a species of animal in a nature reserve grows by 12.2% each year. Initially, there are 200 of
that species.

a) Write an equation for the population of the species as a function of time, in years.

b) What will the population be after 20 years?

c) How long does it take the population to double?

29)a) The intensity of a sound at the threshold of hearing (0 dB) is 107> W/m?. What is the intensity of a 50 dB sound?

b) How many times as intense is an 85 dB sound than a 50 dB sound?

¢) A noise is 400 times as intense as a 60 dB sound. What is the decibel rating of this noise?

30)a) The magnitudes of two earthquakes are 4.7 and 7.1. How many times as intense was the stronger earthquake
than the less severe one?

b) An earthquake is detected that is 450 times as intense as an earthquake with a magnitude of 5.2. What is
the magnitude of the new earthquake?

Unit 4: Trig in Radians

31) Determine the approximate degree measure, to the nearest tenth, for each angle.

a) 3.62 b) 0.54
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32) Determine the exact radian measure of each angle.

a) 125° b) so° ) 16°

33) Draw both special triangles using radian measures.

34) Find the exact value of the expressions below. Use special triangles and the CAST rule to find your answer.

. 5w 5
a) sin =~ b) cotT

35) Determine an exact value for each expression.

T
— 3 b) sec4—ﬂcot5—ﬂ - tan3—ﬂ
csc X 3 6 4

36) Find two equations (one sine and one cosine) to represent the function on the graph below. Show your calcula-
tions for full marks.

4 I I

-6 I I | I I | I I
-31/4 -T2 -Ti/4 0 /4 /2 3m/4 T
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37) A sine function has a maximum value of 6, a minimum value of -2, a period of % , and a phase shift of 7_6r radians
to the right.

a) Write an equation for the function

b) Write an equivalent cosine equation for the function

38) For the function g(x) = — cos [2(x - % +3, fill in the table of information and then graph two cycles of the trans-
formed function using transformations of the parent function. Choose an appropriate scale. [7]
Amplitude Period
Phase shift Vertical shift
Max Min
y = cosx

X y

0 1

/2 0

T -1

37/2 0

2 1

8(x)

X y
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0

7

8

39) Complete the following table of values for the function f(x)=sin(x) and g(x) = csc(x). Use special triangles,
the unit circle, or a calculator to find values for the function. Then graph both functions on the same grid. Draw

asymptotes where necessary.

F(x)

8(x)

0

/6

27/6 = /3
3n/6 = /2
47/6 = 27/3
57/6

6m/6 =1
/6

87/6 = 4m/3
97/6 = 37/2
107/6 = 57/3
117/6

127/6 = 27w

Copyright © 2026 Annie Bernatchez—All rights reserved.
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-4 1 I I I I
0 /2 Ll 3m/2 2n

40) A Ferris wheel at an amusement park completes one revolution every 60 seconds. The wheel has a radius of 20
meters and its center is 22 meters above the ground. Assume the rider starts at the bottom.

a) Model the rider’s height above the ground with a sine function
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b) Sketch a graph of the rider’s height above the ground for 2 cycles.

40 +— -
32 N
w
-
w24 -
E
E — —
0 | | | | | | |
0 15 30 45 60 75 20 105 120

t (seconds)

Unit 5: Trig Identities and Equations

41) Use an appropriate compound angle formula to express as a single trig function, and then determine an exact

value for each.

a) sinncos% + cosnsin% b) cosncos% + sinnsin%

42) Use an appropriate compound angle formula to determine an exact value for each.

b) gn U7
)SlI'l12

T
a 2
) cos 5

43) Angle a lies in the second quadrant and angle b lies in the third quadrant such that cosa = — g and tanb = 2_74.
Determine an exact value for

a) cos(a + b)

b) sin(a — b)
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C) sin (2a)

d) cos(2b)

44) Angle «x lies in the third quadrant, and tanx = % . Determine an exact value for cos(2x).

45) Prove the following identities.

1 — sinx

a) secx — tanx =
cosx

LS RS
b) (csex — cotx)2 = 1; zg:i

LS RS
) sin(2a) = 2ta21a

sec’a

LS RS
d) cos(x + y)cos(x — y) = cos®x + cos’y — 1

LS RS

Copyright © 2026 Annie Bernatchez—All rights reserved.
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e) cos(2x)  cosx + sinx
1—sin(2x) =~ cosx — sinx
LS RS
f) sin (2x) = 2sinxcosx
LS RS
g) % = — tanxtany
LS RS
h 2tanx — q
1+ tan?x sin(2x)
LS RS

46) Determine solutions for each equation in the interval 0 < x < 2, to the nearest hundredth of a radian. Give exact
answers where possible.

a) sinx —0.8 =0

C) 2sinx = — \/§

d) 2sinxcosx — cosx =0

Copyright © 2026 Annie Bernatchez—All rights reserved. 19
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e) csc?x = 2 + cscx

g) 64sin*x —25 =0

h) 2csc?x — 9cscx + 10 = 0

i) 2cos(2x) = 1

Unit 6: Rational Equations/Inequalities and Rates of Change

47) Solve each equation
a) x—2 2

3x—-1 x+1

b)3— 6

2x*—x—4

Copyright © 2026 Annie Bernatchez—All rights reserved.
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48) Solve each inequality

a)2x—3 2x+7
xX+5 x—-3

Interval

overall

b x> —8x+15 <
X>+5x+4 ~

Interval

overall

49) The population of a small town, p, is modelled by the function p(:) = 10050 + 225t — 2012, where ¢ is the time in years
from now. Determine the average rate of change of the population from

a) year 0 to year 5

b) year 5 to year 8

50) A soccer ball is kicked into the air. The following table of values shows the height of the ball above the ground
at various times during its flight:

Time (seconds) 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0
Height (meters) 05 |11.78 |20.6 |2698 |309 |[3238 |314 |2798 |221 |[1378 |3.0
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a) Find the average rate of change in the height of the ball over the first 3 seconds.

b) Estimate the instantaneous rate of change of the height at 4 seconds.

51) Use the chart below to calculate several average rates of change to help you estimate the instantaneous rate of
change for the function f(x) = - 2x? + x at x = 1. Have 4-decimal place accuracy in the % column.

Interval

Change in y = Ay

Ax

ﬁ_z = Avg. Rate of Change

0<x<1

05<x<1

09<x<1

099<x<1

52) Use the Newton Quotient to find the equation of the derivative for each of the following functions. Also, find
the instantaneous rate of change for the function when x = 4.

60 = lim

f&x+h - fx)
h

a) f(x) =x*+6

b) f(x) = 2x2+3x -4

53) Determine the equation of the tangent line at x = 3 for the function f(x) = 5x> — 10x - 7

Copyright © 2026 Annie Bernatchez—All rights reserved.

22



Grade 12 Advanced Functions Exam Review Lesson

54) Calculate the following limits:

2 _ 2 _ _
X 25 b) lim 2x 5x -3
x=5 x—5 x-3 x—5

a) lim f(x) b) lim SO ) lim_ f(x)

x—>—4 x-1

d) tim 700 €) lim f(x)
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Unit 7: Graphing

56) Graph f(x) = % by first graphing the denominator, then graphing its reciprocal. Don't forget about the 4 on

top! Label any asymptotes

Copyright © 2026 Annie Bernatchez—All rights reserved. 24
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57) Graph g(x) = 2; by first graphing the denominator, then graph its reciprocal. Label any asymptotes.
X

—4

8 | | | |
6 -4 -2 0 2 4 6

2x -3
x+1

58) Graph the function p(x) = . Clearly state the key features of this graph including asymptotes and intercepts.

Copyright © 2026 Annie Bernatchez—All rights reserved. 25
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8 | |
6 -4 -2

0 2

59) Graph the transformed function h(x) = 2(3)*** - 5 using transformations.

y=3

0.33

y=0

HA

Copyright © 2026 Annie Bernatchez—All rights reserved.
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A | | |
-6 -4 -2 0 2

60) Evaluate each of the following, correct to 3 decimal places.

a) e b) 1n200

61) Simplify the following expression Ine*

62) Solve the following equations, correct to 3 decimal places.

a) & =5 b) 1000 = 20e*/4
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63) Given that gx) = x + 5 and f(x) = ¥ + 4x - 1, find a formula for the following...

a) f(g(x)) b) g(f(x)

c) &' (f() d) fx) - gt

Answer Key

DQ3toQl:y=05x;Q2t0Q4: y = - 1x5,Q2t0 Ql: y=5x*; Q3to Q4: y = — 34

2) Curve 1: EVEN, -, D:{xe R}, R:{y e R|y <3}, NONE, Q3 -Q4. Curve 2: ODD, +, D:{x e R}, R: {y € R}, point at
origin, Q3 -~ Q1

3)C,AB

4) a) Degree 3, LC 2, Q3 - Q1, turning points 2 or 0, x-intercepts 3, 2, or 1 b) Neither c) Point symmetry

5) a) Degree 4, LC -6, Q3 —Q4, turning points 3 or 1, x-intercepts 4, 3, 2, 1, or 0 b) Even c) Line symmetry about
the y-axis. Given graph: +, EVEN, Q2 - Q]1, 3 turning points, (-4, 0) order 3, (- 0.5, 0) order 2, (1, 0) order 1, degree 6;
F) = 320+ 4°Cx + D0 - 1)

6) f(x) = (x + 4)x = D(x - 3)°

7) Degree 6, LC 1, Q2 ~Q1, (0, 0) order 1, (4, 0) order 3, (-1, 0) order 2, y-intercept (o, 0)

8) Parent function y = x3

9) Row 1: Line Symmetry. Row 2: Odd function, Point Symmetry. Row 3 (f(x) = 3x* + 2x + 1): No symmetry. Row 4
(f(x) = 2x* + 4x* - 5): Even function, Line Symmetry
10) 3x2 — 7x + 14 — 22
X+2
11) a) -5b) ¥ +32+4x+7= (x +3) 2+ 4 -5
12) @) 433 +6x2 —4x +2 = 2x — 1)(2x> + 4x) + 2 D) 2x% — 4x + 8 = (x — 2)(2x? + 4x + 4) + 16
13) k=15
14) P(x) = (x — 1)(x + 4)(x — 2)
15) P(x) = (x + D(Bx — 2)(x — 2)(x + 2)
16) y = k(x + 3)(x? — 2x — 5)
17) a) x = 4 b)x=2¢)x=2 -2,5 -5d)x=-14 —-2e)xe(-215f)xe (-, —2U[-1,5]
18) a) logs(625) = 4 b) logs(12) = x C) logy,(y) = 3
19) a) 10" = 8 b) 5* = x ¢) b7 = 200
20)a)sb)3c)-2d)se)-31)1
21)a) x~226b) x=L ) x=2¢d)x~8385e)x~ —0722f) x=10rx=0
22)a)1b)2
23) a) log ("—;’Z) b) log(x? + 3x +9)
24)a) x=2b) x=1(x= -3 extraneous) c) x=5d) x = 22
25) [H*] ~ 6.31x10~° mol/L
26) i~ 9.1%
27) a) H = 82.24 hours b) ¢ = 21259 hours

28) a) P(t) = 200(1.122)' b) P(20) ~ 1999 C) t ~ 6.02 years
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29) a) 1077 W/m? b) about 3162 times as intense c¢) ~ 86.02 dB
30) a) about 251.2 times as intense b) M ~ 7.85

31) a) ~2074°b) ~309°

32)a) &z b) 4 ¢) &

34)a) -L b)1

35)&1)‘/7E b) 2¢/3+1

36) y = 3cos [2(x — )] -1, OF y = 3sin(2x) — 1

37)a) y =4sin[4(x - Z)] +2b) y = 4cos [4(x - Z)] +2

24

38) Amplitude 1, Period 7, phase shift z right, vertical shift 3 up, Max 4, Min 2

39) g(x) = csc(x) is undefined at x = 0, #, 27; values mirror f(x) = sin(x)’s sign, reciprocal magnitude

40) a) h(t) = 20sin [ Z(t — 15)] + 22
41)a)-1b)o

1)) 150 b) Lo
43) a) 41 b) -4 Q) -z d) -z

125 625

44) 150

1681

46) a) x~093,221 b) x~064,378 ¢) x=44 32 d) x=

x=Z, % x~041,2731) x=2, % I U=

47)a) x=0,7b) x =2, -2

48) a) x € (— o0, —5U(—1,3)b) x e (=4, — U3, 5]
49) a) 125 people/year b) ~ —36 people/year
50) a) ~ 103 m/secb) ~ —142 m/sec

51) & 3

52) a) f'(x) = 2x, f'4) =8 b) f'(x) = 4x + 3, f'(4) = 19
53) y = 20x — 52

54) a) 10 b) 0

55) a) 0 b) © ¢) 1 d) 2 e) Does Not Exist

56) VA x=2,HA y=0

57) VA x= -2,2, HA y=0

58) VA x = -1, HA y = 2, x-intercept (1.5, 0), y-intercept (0, - 3)

59) HA y = -5
60) a) ~ 148413 b) ~ 5.298
61) 2x

62) a) x ~ 1.609 b) x ~ 15.648

63)a) x> +14x+44 b) x* +4x+4 ) x> +4x—6d) x> +3x -6

g) x~ 068, 247, 382 561 h)

Copyright © 2026 Annie Bernatchez—All rights reserved.
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