Chapter 1 Quadratic Functions

1. Determine if each relation is a function.
How do you know?

a) bj
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. For each function in guestion 1, write the
domain and range.

. Bvaluate, given fly) = 2x? = 3x ¢ 1.

a) flo) b) 0.5} g f1-2)
. The height h{f). in metres, of a ball ¢

seconds after being thrown is modetled by
the function hif] = —4.91% + 100.

a} Describe in words the meaning of h(1}
in this conlext.

b) What is the height of the ball 3 s after it
is thrown?

¢y Whal is the maximum height of the ball?

d) Write the range of the function.

. For each [unction. describe the graph in

terms of transformations on the graph of

v = x? then, sketch the graph. Label the

vertex, axis of symmetry, and two other

points on the curve,

a) fix)=—-x'+2 b glx)=2(x-1)7+3
. Determine the equation of a parabola that
» has vertex (-3, 1)

« is congruent {o the graph of y = »*

= has no x-intercepts

7. The graph of the function flx) = «* is
compressed vertically and then translated
1 unit to the left and 2 units down. if the
x-intercepts of the resulting graph are -3
and 1, find an equation for the function
after these transformations.

Chapter 2 Factor Quadratic Expressions

11.

13.

8. For the graph of the quadratic function
Ax) = (x - 3)* + 4, identify

a) the direction of opening

—

b) the coordinates of the vertex, and

whether it is a maximum ora minimum

value
¢) the axis of symmetry
d} the y-intercept
. a) Build or draw an algebra tile modet 1o

represent the quadratic lanction

gy} = (x +5)% + 1.
b) tse the model to express this function

in slandard form.

—r

o) Identify the coefficients a, b, and ¢

d) Whal is the y-intercept?

10. Graph the function v = 2{x — 3){x + 5).

Indicate the axis of symmetry, the
x-intercepts, and the y-intercepts,

identify the x-intercepts and graph the
function.

a) v=4x?— 4x ~ 15
by flx) = 3x*-2x -8
¢) v=5x"+ 22x+ 21
d} glx) = 6x* + 105 — 4

12. Factor fully.

a) 4x% + 28x + 49 b) 9% ~ 6y + 1

) 5z° — 40 d} 75u° — 12w

has only one x-intercept,

14.

The position of an object moving along
a straight line. undergoing constant
acceleration. is given by the function
1
plt)y = x, + vyl + -;;ui: where
+ tisthe time, in seconds
+ p(t) is the position of the object, at time !
+ x, is its original position, in metres
+ v, is ils original speed. in melres per
second
e s its acceleration, in metres per second
stjuared
An object thrown straight up into the
air undergoes @ constant acceleration of
approximately —10 m/s* as it rises and
then returns to the ground. A slone is
thrown straight up into the air with an
initial upward speed of 1 m/s and an inilial
position & m above ground. Find the length
of time the stone is in the air,

Chapter 3 Represent Quadratic Functions

Write each function in factored form. Then,

Show that the function y = ¥ — 20x + 100

i5.

16.

17.

Rewrite each quadratic function in verlex
form v = afx - h)® + k by completing the
square.

ay v gy -

by v = }i\ Cbx E 2

) v o4+ 3

Solve using the quadratic formula. Express
answers as exact rools and as approximate
roots. rounded to the nearest hundredih.

a) SxF +dx -1 =0

by ——x'+ Iy 4 =0

| e
Lo

Determine how many real roots each
equation has and then selve. Round
answers 1o the nearest hundredth. when
NECesSary.

a) 2xf b 1A+ T =0
b) ax? — 30y + 25 = O

c, V\.;e

18.

19.

20,

Determine key features of cach graph.
Find the x-intercepts, the v-intercept, the
coordinates of the vertex, and the equation
of the axis of symmetry. Then, sketeh the
graph and label the features.

aj y= —5x% + 10x + 75

B) ¥ = 287 + 2x - 3

€ yv=x" 4654

d) v = 45" + Gy - 4

Determine the intervals for which the
function v =x? + 2x = 15 is increasing or
decreasing and the intervals for which the

function is positive or negative.

A basehall follows a quadralic path, where
I is the height of the baseball. in metres,
and o is the horizontal distance. in metres,
that the baseball travels after it is batted.

0.0 X
19 | 223
L2t
35 1 325
DN
55 | 265 |

a) Make a scatter plot of the data.

b) Estimate the coordinates of the vertex
and find an equation that models the
data.



Chapter 4 Trigonometry

1. Find the length of the indicated side, to the
nearest tenth of a unit.

2. Find the measure of both acute angles in
each triangle, to the nearest degree.

a} b)

3. Solve each triangle. Round your answers to
the nearest lenth of a unit, if necessary.
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4. When a cal is 7 m from a fence, the angle
of elevation to the top of the fence is 16°.
What is the angle of elevation when the cat

is 3 m from the fence? Round to the nesrest

degree.

5. Two scuba divers are 100 m apart at the
same depth beneath the water’s surface,
Their boat is located between the two
divers at an angle of elevation of 60° from
diver A and 54° from diver B. How far ig
each diver from their boat, to the nearest
metre?

6. The posts of a soccer goal are 7.3 m
apart. Marta is 12.5 m from one post and
13.2 m from the other post. Within what
angle, to the nearest degree, must she kick
the soccer ball to score a goal?

Chapter 5: Sine Functions

7. Determine whether or not each graph is
periodic. If it is, determine the period,
amplitude, domain, and range.

a)
vt
MMM
Ao 8
4

by ..
i [72)

8. The table shows the number of
international travellers visiting Canada
from Europe quarterly from 2005 to 2006.

Quarterly Number of Travellers
Period {1000s)

Apcsoes ¥R,

4. a}

Determine the measure of angle ¢ in

standard position, correct to one decimal

place.

a} sin @ = 0.7660, if 4 is in the second
guadrant

(50001) 513]3r84] JO IAQUAN

March 2005 327 b) sin # = ~0.8910, il 0 {5 in the third

tquadrant

fune 2005 607 o ‘

¢} tan 6 = —0.3640, if 8 is in the {ourth
September 2005 1034 o
guadrant
2 40 e E st .

Pecember 2003 > d) cos # = —-0.8660, if # is in the third

March 2606 313 quadrant

June 2006 b16 12. Draw a sketch of y = sin x for one period.

September 2006 996 - a} Locate ail the points where v = 0 and

December 2006 403 give the values of x.

Source: Statistics Canada, CANSIM table 387-0004 b) Locate all the points where v = 0.8660

. and give the vahies of x.

a) Make a scatter plot of the data and draw &

a curve of best ft. ¢) Locate all the points whoere v = —0.7071
. o L and pive the values ol x.

b) Does this represent a periodic function? wd g eRaLx
Explain your reasoning, 13. Sketch a graph of each Tunction for one

¢} What are the maximum and minimum cyele. I.)e_tem]ine t‘he period, amplitude.
numbers of travellers? When do they phase shift, domain, range. and the
aceur? equation of the horizontat axis.

d) Predict the maximum number of a} y=sinx+3 by v= ~2sinx
travellers for the year 2010, How dy v = sin(x + 30°)
accurate is your prediclion? Explain
YOur reasoning.

QK Which pairs of angles are coterminal?

Justify your answer. ;

a) 407 and 220° by 65° and 785°

¢) 115°and ~245° d) —35° and —235°
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Chapter 6 Exponential Functions

1. Gus fitls a spherical balloon with helivm 1o
a volume of 20 000 cm™.

a4}
a) Use the formula r = {\"—ﬁ—]iﬁ to find the
3

radius of the balloon in cenlimetres.

by il Gus doubles the volume of helium in
the ballean. what will be i1s radius?

. The telephone tree for a Tactory with 2000
emplovees starts with the manager, who
calls 3 people in the first "branch” of the
tree. Fach of those emplovees calls 3 more
people in the second branch. and so on.
a) How manyv emplovees are in the third
Lranch?
b} How many emplevees will have
been cailed when the third branch is
complete? {Inchide the manager and
the emplovees in the first and second
branches.)

¢) Use an exponential function to model
the number of emplovees in branches of
the telephone tree.

d) How many branches of the tree does it
take 1o contact evervone in the factory?

e) I the manager calls 4 people. each of
whom calls 4 olher people. and so on,
how many branches does it take 1o
contact evervone in the factory?

. The curreat population of Earth is about

6.5 billion.

a} Use an average growth rate of 1.14% to
estimale the population 100 vears ago to
the rearest tenth of a bitlion.

b) Check vour answer from part a} using the
library or a search engine on the Internet,

4. A4 T ran Iaspector Mortrade was callad g

investigale a suspected muorder on Brixign

Road. She measured the temperature of

the victing and found that it was 32°C. She

kriew that normal bodv temperature is

37°C, and it drops by a maximum of 54,

every hour. The temperature in the room

was 17°C.

ay Maodel the cooling curve using an
axponential decav function.

by Show that vour model predicts a
lempuratare of 37<Cal ¢ = 0 h.

¢y Show that vour model predicts that the
temperature-will never drop below 177,

d) A key witnoess claims to have seen the
vietim alive at 8 van s the witness
tving? Justifv vour answer.

Chapter 7 Compound Interest

5. Calculate the interest earned on each

investment. Then determine the final

amonnt of each investment.

aj S2000h al 7% simple inlerest per vear for
3 vears

by 5430 invested for 6 vears al an annual
intarest rate of 5.25%. compounded
semi-annually

¢ S2700 earning 3.3% compounded per
vear for 6 vears

d) a 54500 investmenl earning 6.75%,
annual bterest over a G-month period
where inferest is compounded monthlv

. Ron invests $1050 in an account that eamns

4.75%: simple interest per vear, [or 6 vears.

a) Mow much money does Ran need to add
1o the principal after one vear Lo double
the linal value of the investment?

b}y Suppuose Ron invested $1050 at
3.65% annual interest, with interest
compounded quarterlv. How much will
the investment be worth alter 4 vears?

7oy order to save {or a vacation, Kamiko

wishes (o borrow $7000. She has lound two

oplions.

Ar aone-vear loan at an annual interest rale
of 8.5%. compeunded monthly

B: a one-vear loan at 8.75% interest per vear,
with quarterly compounding. The joan
must be paid in full at the end of the term,

a) Which loan sheuld Kamiko accept?
Justiy virur answor,

b) What is the difference between the two
loans in the interest to be paid?

- You need $21 000 in 5 vears 10 buy a new car,

a) How much must vou invest now in
a GIO paving
compoeunded annually, to have the

5.5% inlerest per vear,
required amount?

by [f the GIC in part a) has interest
compounded monthlv, how much tess
will vou need to invest now?

Chapter 8 Annuities

9. Jessiva has heen investing $250 per month

into a Tund that pavs 4.6% per vear,

componced monthly,

a} Draw a lime line to represend the first
6 months of Jessica's investment.

b} Lise a compound interest fermula to
caleulate the value of Jessica's fund after
fi months.

iy

o) W essica's fund paid 4.7% per vear,
compounded monthlv, how much more
would she have earned atter 6§ manths?

. Chark built an addition to his house and

necds to furnish a new guest room. A
frniture store is offering @ new bedroom set
al 599 per month, for 12 months, I furniture
store caloulates inferest at 17.2'% per vear,
compounderd monthlv, how much would the
furniture cost on the dav of purchase?

11.

12,

13.

Hanwah has 7 vears o repav a $23 000 loan

Al B% per year, compounded monthly,

a) Use a TVM Solver o calculate her
monthiv pavment.

b) What is the total amount paid on the loan?

o) How much interest will Hannah pay
over the life of the loan?

White researching mutual hunds on the
Internet, Natasha. aged 17, foand a fund
that averaged a 14 45" annual return for
the last 5 vears. Assume that Nalasha's
money can contine to earn this rate of
regurn.

a) What sooal investment wounld Natasha
need o make to have $750 000 by the
tirme she turns 607

by What anaual investment should she
make o have $750 000 by the time she
lurns 507

¢) Calculate the total amonnt invested in
each case.

d} Use a TVM Solver o caloulate the
mamber of vears iU wonld take Natasha
Lo save 5700 000 if she s able to save
52000 per vear,

Min has $590 000 iy an anpuite that pavs

4.4 % per vear, compaunded monthly, He

wishes to make mionthiv withdrawals for

the next 20 vewrs heginning at the end of

this month,

a} Delermine the maximum monthiy
payment thal Min can receive,

by How much interest will he earn over the
life of the annnity?

¢ Determine the maxinam monthly
pavment thal Min would receive il
the inferesl rate weore 5% per vear,
compounded monthlv,

d) Determine the maxionon monthiy
pavment Min wouold receive il the
interest rate were 67 per vear,
compounded smonthiv,
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