MHF4U EXAM REVIEW SOLGTION =

-AJnit 1: Polynomial Functions
\

1) Match each function to its end behavior

y = —3x2 y = 5x* y = 0.5x3 y = —§x5
End Behaviour Function
Q3 to Q1 20,5%>
Q2to Q4 Yy < “'g ’,{6
Q2 to Q1 w= SpY
\ Q3to Q4 Uz -3%
J —
2) Complete the following table
Even or Sign of ;
Graph of Function Odd Leading Dor;::ln:nd Symmetry BehEar::our
Degree? | Coefficient 8
" D:§ k¢ RY
AN lff (- E\Jé}\/ -— ' NON6 Q%‘JQL’{
[\ R Yehlue 33
/ b exe g PoinT
e ObD + Q: £V oy Q3z-Ql
[ AL % OMQ\\J’\

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

A)g(x) =-2x*+3x2+4x+5 B)h(x) = —x°+ 3x*+ 7x3 — 15x% — 18x

C)p(x) = x® + 5x* + 2x%2 -3

= |
T

':b,._::'




4) Use the polynomial, P(x) = 2x3 + 6x* — 8 to answer the following

a) Complete the chart

Degree

Leading Coefficient

End Behaviour

Possible number of turning
points

Possible number of
x-intercepts

3

oL

Q2= Q1

2,0

%)9‘)‘

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

NQ\-\r\/\QJr ; "’\.‘X*‘APQ oF even omd 9dd O‘QUJTQ-Q-« M o

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

Poiny S’jMMe'\'rj L all C(Al?il LS \’\QW /Oo;v\"’ $thMt+rLj

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-intercepts

Y

-6

Az= QY

]

93,a,1 ,0

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

EUQ,V\3 all ¥erms are even o‘eSPGJL

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

L'v\e S‘GMMGT:’) abourt” Hhe %—U\X{S ‘) all even Yun c‘HOr\s
have, w1 s.




Given the graph below:

a) Complete the following table

Sign of Leading Even or Odd . . . x-intercepts with their N
Coefficient Degree? End Behaviour Number of turning points i Least Possible Degree
('L(;O) Ofe‘lr 3
+  fFueN |Ga~at < (6:5,9) Orer . A
|_ (1 )] O) OTUQI 3 1

b) Find the equation in factored form
) - 3 (244 )3( 27¢+1)a(gc- 0

S ERNCIOE [m)+l]2 (0-1)
-k (éq)(')(’l) ‘
Y- ¢4k




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)

a0 = K () (3-3)
G =k Qa1 (-3

6 = KEnNEN

G = cK
k=

7) Complete the chart and sketch a possible graph of the function labelling key points.

£ = () ) () (-3)

fx) = %x(x —4)3(x + 1)?

Degree Leading Coefficient End Behaviour x-intercepts with y-intercept
orders
() L 030> (©0) ol L F)= L yg-3oan®
= %6 5 Qa=QL frorode3 e
(—\,o] avole— )
D%VQQ, % ( O, O)




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

9=

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

= 4(%)

{ == R SR —| — 20 7 Srma T
N A | | 4g 30);)_

i S (e 16

il S N [ 7 1i I 3¢ | %.+L(
R EEmEEEm "5 [a

| i ) ] "L 3.5
- [ & | I .

| . — S— — _._

i l " ﬂr £ /(/ Y 4.5
-10 -8 8 7 & IEEE > 3 5 7 g

A4 '\ (l_ )’ ' No symmetry c) No symmet
i I Even function FOO) =3x*+2x +1 Even function
‘ -:----—Tl—l-———j_, . Odd function Odd function
! . \/ AVE Line Symmetry
. | Point Symmetry Point Symmetry
b) I | d)
. 1 No symmetry No symmetry
"\ - || : Even function flx) =2x*+4x2 -5 Ven functi
R e dd function Odd function
f} | ‘ I‘\,\ I Line Symmetry Line Symmetry
; 7. @ Point Symmetry
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Unit 2: Factor Theorem

10) Divide 3x3 — x? — 1 by x + 2. Show using long and synthetic division. Express the result in quotient form.

2 -7x
X230 it aox - | S I
> +6> | |
7%}4"3?( \ v -6 ‘L' -7
- =My A :;% =
AEE e
4y -\ X x R
Hg{ + A8
e oallad o
P R=-a4 = — =
| : o 3x -1 -\ g \
| = 247 2 = 3C- Ty - 2L
! XA = 3Tyl - i% \'1] L’x"g\ 1 Xt |

11)a) What would be the remainder if you divided p(x) = x3 4+ 3x% + 4x + 7 by x 4+ 3? Use the remainder
theorem, do not divide!

PO = (374363 405 0
E3)z - 6

== _—

R Tle vtrmand s =

o I*O(.U‘ (s 5
b) Use synthetic division to verify your answer. Express your answer using the multiplication statement that
can be used to check the division.

213 4 7
b3 o -la
A

x|l 0 Y -8
Y A & R

X__%i-?xl st 2 = (634 - 5\

i



12) Perform each division using the most appropriate method. Express your answer using the multiplication

that can used to check the division.

V(4P +6xt —4x +2) + (2x — 1)
4> +44 +O
Fdag® -gy 3
-2 )
"
La* Yy
i Uy
Ox + L
O +0
R=2

)

E@a'%‘“ * (B34 4

b) 2x® —4x + 8) + (x — 2)

L1 2 0 -4 <)
L “ € % +
X 1 L.fn (." |6———-——-__
*x & R

"‘“———'——“"‘-_"—"——‘\._____________

3 —
A -Yayg = (x—ag(gxl‘wx“{) Ny

e ——— e

)) Determine the value of k such that when f(x) = 3x° — 4x3 + kx? — 1 is divided by x + 2, the remainder

Is —5.

§G¥%=3(—1f-V@xP¢kéwf—l
-5=—ﬁeryaqu~\

“5< Yk-¢s
(o-YK

k=15



14) Factor the polynomial P(x) = x3 + x? — 10x + 8. | am looking to see a FULL list of possible zeros; your
test of the zero, and your polynomial division.

Possible Zeros:

| X - tl)tg\)tcl)-_kg

Testls):  F()= (034(P-1001)4< . .
€)= 0 oo X-( 1% a tacYor

P22 23492 - 1044k
P(x)= ('x-\)(’xﬂa’x-{)
PO = (-0 (et - 2)

Factored Form:

P = (- (xad ) % - Q)

15) Factor the polynomial P(x) = 3x* + x® — 14x% — 4x + 8. | am looking to see a FULL list of possible
zeros, your test of the zero, and your polynomial division.

Possible Zeros:

X:i\)ié'ta L

P

wiw

- 1 <
)tq’tg’i%)i’é

ll Test(s): ¥(-0)= 3(-\\q*(“\)3‘ (Ll('l)}“‘((‘l.}*g
|. f(—\)5 o D 7(+‘ (% a Fﬁd’af'

O PR AR (T Y+

P02 () (32 - 2 - (2w 42)

Pl = () |26 -2 -4(3% -2y
PLK) 7 (RO (3% D) (P-4

P(2) = (4D 3x-3) (x-a)(x+2)

Factored Form:

P() = (232 x-2X x+R)



cublc
16) Create an equation to represent a family of gueséic polynomials with zeros at -3 and at 1 + V6. You may

leave your answer in factored form (you do not have to expand in to standard form)

L Teders
L:-3 %=1
¥z 20 x-1=3yC

(2} = 6
-2 C — .
. Equation for Family:
V-2 -620
9= R G3-3w-6)

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

a3-63: (a- D)@ v b+ )
b) f(x) = x3 — 2x? + 16x — 32

0 = 1 (u-2)+(&( ¥ - )
Q= (2= ()

a)y =27x3 — 64

0= (3x-9) [13x* ¢ ey V)

0= (29-4) (923 Hax+c)

\

J bl“{Q(,: ia J ’ 3
-4 (906) X-g - 4 SEdg
Tea & - 4 ~Q LS
- & o <ojudion S x:a\ ﬂ(ltl}:-(-é

K= 3
) & No solyron ¢
h) = 934> _(gx-g h¢-n<o
) g(x) =x*—29x* + 100 GMw0;&x2isq  d) VY g oo™
Cackar ‘ ‘ | | %
- -1 -lo -
bl L <+

|l -2 -¢ o
*» X # R

0= (x)(1>- 2a <)

0= (=) (1> 424> =25y - 0) g~ (XH)(’XJO(')A—))

) 0= (-3 [ (w)- 25cX 4] ‘D . =
) T ac Ks= -1
E] L J\

o= (x-2) (3 (* -%5)
Q = (-2 \(x+3 ) (K- rﬂrus

B 3) s E’_]



e)2x2+x—6<0 f)x3—2x2—13xS10 f-)= 0
R A+ 18 a Fader

ot Ry L &
(ny(24-3)4 O x ¥-lazo

sHr -2 -13 -lo
Y o %= 2,15 b1 3 10
-CQ X|l -3 -lo 0
‘e ?S A~ Ql »x & R
€U?ADQ5“'JL

(x> -3 -10) 49
(a0 (x-8)(w) €0
X-(AY o y:'l)“‘)rD

xL.C.
. ) a3-G4
Soluon ‘ o d%m%
when -247Y<L IS Saludiony

GR

l
when X ¢ (-2 \05) |
e wher XE (o230 -5,

Unit 3: Exponential and Logarithmic Functions I\ : :I

—_—— T ]

whan X <$-2 er - €y<g

18) Rewrite each equation in logarithmic form.

a) 5 =625 b) 4*=12 . c)y=12°

o (64 )2 g5

19) Rewrite each equation in exponential form.

a) x=1log8 b) 4=log, x c) 7=log, 200

0" =% 5%=7( L' = 900

20) Evaluate without using a calculator.

a) log, 256 b) log, 64 c) log, 0.25

3 :
- og, (3 = logy(4) =y, (D
- - '3 - -



d) 21°g100°3 &) log (=) f)logg 6
= g\ _ ' -3 _
S o::\(lo) - 1
=g S
-3

21) Solve each exponential equation. Use and show appropriate methods. Round to 3 decimal places where
necessary. Make sure to check for extraneous routes where necessary.

a) 3*=12 b) 42%+5 — 34-x
NS y-x
loa (2 = X (Y = (&
loa(13) - Q&m\o - alo -5y
\Oc})(")\

Yaslo = 20 -9
A~ L.36 qu = 10
A &

75\

c) 27%73% = (1)2Jf

; d) 42%~5 = 7%
G EY oo = fegf 1"
EOPES (39-5)\og) = % log(T)
G- = =Y Ay lOS(H)-SIea(Q) = ’Xloa('()
(<5% o loa({) - % lem (1) = 5 lag(4)
YR X (Rloglr-log (1) = Siely)
\I’x B =

5 Xz st OS]
o eg)-logll) -~ D
£)32% — 4(3)* +3 = 0

(et k= 3™

e) 5x+4 — 24-—5x

NOIE ,05(1;4-5«

%4 Case d
() o (5) = (4-5%) g () © -4 ¥32 0 CAg“i: 3 P
x\%(s)*q'ﬁjﬂ =4 “'3(3‘)'9"\03‘1) (x-3)(k-0) =G (& loas (1) =%
Rlag) 5 Iy 2l D L e
1 (looy ¥Steg@) = (=3 (1) - 1on(433) o3
\«3(6) +5\(>) -

7 o]



22) Write as a single logarithm and then evaluate.

a)log, 12 —log, 3

3 \03-.{ (%\

= lomy, (4)
=1
23) Simplify.
a) log(x? — 4x — 12) — log(3x — 18)
- Yy
) ‘03( 3%~ (¥ )

(%}( m«;\

- \03[ 3 (L5) J
ooy (%)

(\

Round to 2 decimal places if necessary.

b)3log6 + 2log 5 —llog54
. (03(6}3 +loafs) - ley(5 )
2 log(16) Hem(as) - (e9(5Y)

&l%*a-%)
Sy
fo)e)

- l03

= o

=L

b) log(x® — 27) — log(x — 3)

lQS(ﬂ a’b)
- ‘03[(? 's)(ac ljyﬂ]

= log (€' +3% 49)

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

a)logz;(3x+7) =2
372 3w
q < 3x77
T 3K

(3

b)logs(2x + 1) =1 —logs(x + 2)
‘035 (290 ) & logs(’l&&) e 1
\03 < [(mﬂ)(?&?\ﬂ =

5‘ = 2x*+ S+
Q= Ax* +Sx - 3
O = k¥ -3

PR

. e Y wineas
Moot

0 = (@x-)+3(2x-\)
Q= (2x-(%x+3) _/
d) log,(x? — 9x + 18) —log,(x — 3) = 2

\c)% 'S %4—!‘6 \ 2
lo ()/3)(&'«0 -\., z
3“\ —x &

—log, 3

o9 (1) \an(‘%\
\dja\('@ = \Ogt((s\)

c)log, x = log, 15

\03\{(1‘6} <AL
L’q‘ R0 o o
16="%-6



Exponential Formulas

1T
A(t) = 4,1 + D) A® = 44 3) A() = Ay(2)D

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

where H is the half-life period where D is the doubling period

Logarithmic Formulas

pH = —log[H"]

B2 — B, =101log (:—:) M =log (é)

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

where £ is the loudness in dB and ! is the intensity of Where M is the magnitude measured by richters and /
sound in W/m? is intensity.

25) If the pH of a solution is 4.2, what is the concentration of the hydronium ions?
Yoh @ = loo;s[H'j
_({0& = ‘og C“*]
"k(o’l iy L A
o™ ={']

[&‘ 2 00006309577 o 63| y (0_5

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?

Noe = 2500 (1+A)\*

294 = (1) o | |
Q.35 = (4 A = 0.09] |

\,‘1 _ B ’
(Jliq) 1 —/L : » TLQ— dues)y ¥ wosS G,‘OL# 9,’ ’/o |
27) A 30-mg sample of a radioactive isotope decays to 27 mg.in 125h : o )

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

12303 _

_ L lamS/H (" e _ a ) A\
o= (9 \]\L 2.2 hours |

‘0306(0-'1) - '9{"- \ — )

_ 125
\_\ ) ‘ o.S(o'q)
b) How long will it tcgke (to the nearesi hour) until only 5 mg of the sample remain?
/5
L= 3¢ (é“) . { = 82.3Y loﬂms{"(;)

_é_ - (_fi ){/ﬂ.aq ——— e

’djc..s (é> = Z"T,_, o s



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.

()= &ocs(l.\'a&}t

b) What will the population be after 20 years?
10
P(ac) = 300 (1:133)

rc&o‘) lm

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

Yoo = 9@00 132t
AL = 1L.\73 —

92 = logls m:“’f t = .09 Year<

106} tleal\?«} -

t - f \_n.} (:"
«  ———
W/

I'O.j le l 3»&
L
29) a) The intensity of a sound at the threshold of hearing (0 dB) is 1072 W/m?. What is the intensity of a
50 dB sound? ‘ £ B T Ba- B = 1ot<ﬁ( )
€2 so-oz iAle ) -%
e AN 05 Cais
5= log (o= |

’ To=216
lOg N T2 ~ 5
@ o {) =10 \A//Ml

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

b 8.

9550 = (O foq(22) A —

IS(I:J | :r/‘_{:’ ;(éa.% K
395 L l@ﬂ ("E? | 1 \It
0" 2 'ﬁAQt,melég bnes as inerse |
! o evjeciiomaterts= I

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

g;\"éO - (0 |03 (“(OO)
Py - 10log(4e9) 4O

(B; %G o:lo(B\



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?

\70(‘(‘“’1 - |% (%:‘)

14 L
|O “jo

L ~
— J\ °
T. Sled

| Ao 2512 fowes |
H 0 Wiag 2,

Il
)

M= '03(%;)

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?

M-5.3 = lo?(‘fso)
5. )

M- |030(50
M = T7.95

Unit 4: Trig in Radians

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

3.62 » (¥
T

2~ 207.4°

32) Determine the exact radian measure of each angle.

a) 125° X Ty b) 80° y

= 2% rodlan s =9

30

33) Draw both special triangles using radian measures.

b)0.54 X 1¥©

I
~30.9°

rad fan 5 -1




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

a) sin%ﬂ -‘”)\
> A
¥ ‘\'I?_, L Bl Sr MT
|
|
\
{
T )
‘ 'ST\k/l Sﬂ{?} C
5"\(613“ = - sin (%)
2L

35) Determine an exact value for each expression.

SiI‘IETEH"IE (” Uz
_6_3 - '?""3( N }

Y

b1 —
CsC— (15
4 (:‘ﬂ

-3 (%)
= B /e
= (%

3

1

a)

b) cotsll—n ‘T[l

5 A

b) sec4—ncot5—n - tanz’—7E
3 6 4

=253+ 1

O or2m

36) Find two equations (one sine and one cosine) to represent the function on the graph below. Show your

calculations for full marks. _mox-adn - g=(-H) _
A o S e
_ . A - 2
2] O{is Ko o™ T =
e \—— f,/, "‘\. — 5 Czmox-lalz2-3 =-\
~ 3m w7 Y 7w % 3w 7
4 72424 4 2\ 4 / - X
¥ N / S - 9
— 4 S x I
—6- dsta= dleos - 7k " am T O
WV —

‘j = 3(,;; [Dj('z %)]-\ \1\

\j - 3 stA(x) - )




37) Asine function has a maximum value of 6, a minimum value of -2, a period of g, and a phase shift ofg

radians to the right.

'Write an equation for the function

(«ZC:__,_._(.;:—?-—-—\]—:% dﬁ\/\: s o — —
- \ Y= b5z -2))
=1 - :
€= max—lal:G-‘-l =7
b) Write an equivalent cosine equation for the function
0{(05 O(s\:\ 2K < % l(q)- (ﬂ +3% -
URET]

38) For the function g(x) = —cos |2 (x — =) | + 3, fill in the table of information and then graph two cycles of
g 6

the transformed function using transformations of the parent function. Choose an appropriate scale.

[7]

Amplitude: Period:
=lal = l :?—% = 9”%? ot /n’.-qelra/\j
Phase shift: Vertical shift:
T RIGHT 2 UuP
Max: Min:
=C+lal = 3% =4 =C-lal=3-1=
lﬁ:coS’)( 3(,/&)
x y T3 -4+
O 1 I‘T/e, A
a. g T | 3
ikl = {| % 4
e O A 2
Ry 1 i/ 2




A1 — '1 - : | ¢ 2

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. P

BT il e B . Ch
| —— . —

b e | — "‘_

_65_11' ‘/.l ; 5 W T : 0 3w 1 ERETTR
—4 : i il
6?;1.[ O quA| “ y | ]
R E -‘ | |
i Al JUER B ) ) 4 l
EL b .. I N W
= =7 "6 [-\S . : :
el o | S




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. ¥a molas~ <Yarts a¥ e botyom,

N

a) Model the rider’s height above the ground with a sine function -:

s

*R= \{l‘ (O .
=20 -
3— dﬁw\ —(‘_"’ por (6 22 2o
/ £
Stars Y fam

K=2x g

©
C= Y2-20 = 3% m 20, [ﬁ(t |s]+;&\

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

WO -
w| | T
NESis
N |
,6 \

- 105 ‘;T:S

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) sinncosg + cosnsing b) cosncos% + sinﬂsin—;E
ol T ’
<in(T + a-) = cos (- %)

FEES VN (3 ) - (03(53
z - 1 - O



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

a) cos— \T‘{ _

x} Y

WA

(o5 (%,'31\

\t

(,OSE— (DS f( 4 §D\1L3 S\‘r\%

EVFANN A
A N Y
2L

(R

43) Angle a lies in the second quadrant and angle b lies in the third quadrant such that cosa =
andtanb = %. Determine an exact value for

H,urssth

diagrams:

a) cos(a + b)

osa cosd, - <s\nan SU\L
- _ 3_ ._:-.-‘.'.s'
(B)E) - (3)(%)
= 21+ %
s
- N7
125

c) sin(2a)

= g\g\,\ox COuSR

: 5 (%)(%}
z =24
25

11
b) sm—:

?f_"i 30
ER N 4

© sty
N 5“/\’31 (05% +C°5:;§ S"\%
Z Sias cc.sq ¢ ( (o$3> Sl/\/)

= 3@ - 5 (5)
-
PR

R

1‘1.%‘?‘7‘436

b) sin(a — b)

-

5i1\0~ cgsza = Coson S|A‘3

(£)(%) - (3=

2 =g - TTF
-
(25 = -

- —\a0 / |
S P

\_.‘-r“'/

[}]

d) cos(2b)
= (osaé - 5'\’\1 L
= (Fr- (Y
Y -s7¢
C*5
- —-S¥7
5

"



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

5 4 s (Ax) = Cosiy 'S‘!\l')(
Yo - (-4 [-34%
H 7 - ( ‘ﬂ) - ‘u)
T °‘: | : = 1600 ~ |
x¥ 16l
= 1519
162]

45) Prove the following identities. Use a separate piece of paper.

1-sinx 1-tosx
a)secx —tanx = b) (cscx — cotx)? = ———
cos x 1+cosx

g Ztana
c) sin(2a) = —

d) cos(x + y) cos(x —y) = cos?x + cos?y — 1

cos(2x cosx+sinx . ;
) ,( )l — f) sin(2x) = 2sinx cos x
1-sin(2x) cosx—sinx
tanx-—tan Ztanx .
)mt—y: —tanxtany )1 —— = sin(2x)
- y +tan=x

) Determine solutions for each equation in the interval 0 < x < 27, to the nearest hundredth of a radian.
Give exact answers where possible. '

a)sinx—-0.8=0

s - 0,9

| w

b)tanx —== 0

{,QA’)C e

o LIS
<

ke b ()

[ L, ~0.64 }
C .

’k,}: U+ .6y

1%¥£374!




O d) 2sinx cosx —cosx =0
sts - TR -
3 place Ia @3 +QY cesy (24mx-1) 20
(‘I “'lj_ \4 \A
Y= T+3 Gl Lsing~) = 0
FIVM LA Urcle s 1 2
5/ 9 o2y 1= 3 fron 4 ¢
=
L

)Sb\%:ii
Yz -3 / l - Plac tn Qe
v
Y

" G
Ky X T <
gi‘pl
e)csc?x = 2 +cscx g) 64sin?x —25=0
(X - TR T 5Tnllx = -2;3 ~) Stay 2 '%
= / A @3HQ
(csmé _a)(esex 1) =0 ctnyg = t [ /el 0.675 1 4
y v
¢sex s B csek = - |
LY S sty = - |

v
; x
Gram anll cirele St = 'E-z . A
Gg
fEosisd =
%, > 2.7 v %V
3i7
b

i)2cos(2x) =1
ws@x) =% (482X

cesé:-‘i
NA fron 45 ws§ed
cecX =) flace in Q14QY
- L _u 3
$wx s Q=3 0Oy=3
Frarn A‘Jﬂ"%;'ﬁ_ Y

P‘&Or (PN CIEX W



Unit 6: Rational Equations/Inequalities and Rates of Change

47) Solve each equation

—.x+1

(-2 = -1
Cog-3=6x- %
'}Ll-'h)( =0

X (x-1)=0

A-7=-GQ

"1;5'?\,

)

48) Solve each inequality

2x-3
x+5

2x+7
x=3

a)

%3 axn

Urs 1:3

(1(-’31(1 “3) -
X73) - Gatyws) | o
(5} % -3)

a

B -y
e o (24 HOX 7 $3%)

— L — >0

(7@‘:)(7(3)
Qx‘f{-?x*“l o S b s
(x+5)(2-3)
it -\ 3

S ko - l=

(x5 2-%) ;; aE ++:

) -3 el el e As

-6 (XH) sq  elE-[@]-
(15N x-3)

S oluFon’
Y ¢ -6 or -1¢%4 3

Xe(-,-9)U(-1,3) ||
|
- )

Y x=-)

TeLrwlerigns & A2 =53

a

———

b) 3 = —>

2x2—x—a

3(t-z-u) = 6
6> -2y -1 =0
64> -3x-1¥ =0
3(2F-x-€) =0
(2,2 -4xv32-6) = 0O
[P (x-2+3(%~31} 2
(x-2y(293) = @

%-2=0Q 2x4+3 20

) x%-8x+15
X%45x+4 T

(x-3Xx-5)
(rraxxet)

'Y,"&l\*‘a “:?)5
rest ns ¢ XA -4, |

¢ 0

- 4 V3 5

-5]-al0 |4 |6
=2 |~ l=d-0+0t
2=S|=-|-j-|-1+
XY =i+t
20 el sl A R R
overall |+ (;_)l" G) +

—



49) The population of a small town, p, is modelled by the function p(t) = 10 050 + 225t — 20t*, where t is
the time in years from now. Determine the average rate of change of the population from

a) year O to year 5 b) year 5 to year 8
m= Ay Mz p(%) -p(s)
- 4 -5
X - as1g - 06712

= p(5)-plo)
§-Q 2

- (0675~ (0950 - a
— ______,_..p-—-—-——'_—--.., — -
3 26 ol /opas
z 8 gl [ brar
50) A soccer ball is kickéd into the air. The following table of values shows the height of the ball above the

ground at various times during its flight:

HE 00 | o5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 5.0
(seconds)
HEERt 05 | 11.78 | 206 | 26.98 | 309 | 3238 | 31.4 | 2798 | 22.1 | 13.78 | 3.0
(meters)

a) Find the average rate of change in the height of the ball over the first 3 seconds.

m= W3)-Wlo)
3-0O

= 3Bl - OGS
2

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

Me‘“»fx_) _i__"- ‘Surrou«?d A MM ALs AW Frﬁc.f:’aj lv'ﬂ m,/é E)_-'—]-Q_M{Ffj _
2“-\- ~ w M bor 3.5 <ty tn Far YL £ £4.5
dt =4~ 4s5-3.5 )
q ) w2 2\ =399 mo M
— t?,e‘l%i" AN -——“Cl":_?? 4.5-y

i ) e e
z =4 m .

- Q{Ll 6 (e 6

dt =4~ 2

[= /s |

"\-_J




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) = —2x2? + x at x = 1. Have 4-decimal place accuracy in the E
lumn.
. A
Interval Changeiny= Ay Ax -A—i= Avg. Rate of Change
£ - €(0) - O z -1
0<x<1 ;'\ -0 - l !
= -1 == l
£ - £(0.5) -GS | = -
05<x<1 |z:.-0 2
‘:0.5 -
= -1 S S
£y -FeaR) [-04 | = -93#
09<x<1 < - ¥ OSTQ . 9\
- ‘Ongx - °‘\ = Q\Qq
FCN - F (an‘i‘) |-089 | = -G, gR4T
099<x<1 |z -\4+617eL 901 ¢,9|
- 00292 O < - 393

dy .
d\x=1 = -3

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

Vo~ i fx -
a) f(x) =x*+6 {(ﬂ'thg\o (i{-&_;‘(ﬂ b) f(x) =2x*+3x—4
Y = i 206 Y3 k) ~4m 2.7 1=y -
£ ) 4 \\iM I +6 - () (% h_';’(‘) .__________Zﬂ\___q_( 29> v 3x ‘-()
-G
h o -
f("q Zlim 2(‘1 'v-l:t‘mkl]’f}ug‘\_q_u 2
4 N IYN ’Lll—l'x‘\-l’\'\q‘fe"ll—@ h10 - _“‘T—ﬁ___x___?)}_f_s_/_
R R
_Nim 92 i o B
()= \0 ‘K-L\ N
£ ey = im 1L
Py e B Ox )7 o qlﬁ%ﬁ\_ﬂ_
*) = w0 Xz | ‘
Py =l Ryx +3043)
Fex)= 3x O W9 A
E,ff_‘?_i"l V) 2 Yoo v 200 13
£4)= 2 4) \ P = 43 \
F)(‘”“\Z\ )= Yy

— [¥=17



53) Determine the equation of the tangent line at x = 3 for the function f(x) = 5x2 — 10x — 7

Fly 2 Vi 5 (- W) -7~ (5~ lox-T7)
W 6 n

F\(ﬂ: l&_’j-c S&% Hloah A5k > 167 - (0 W 7T -542 tieag7 T
h

RRVORLS lOg;‘}'(\ =10

NOAE lax+5 ) =19

P () = 10%~10

54) Calculate the following limits:

= \(W\ (W(’f(*')\
S (%)

f'(3)'-' lac3)-1o R slofe oF tongei”
= aQ (€ a0,

(9= 5 -wl3) -7 % (3,8) i on Yorged

55) Calculate the following limits using the graph provided.

a)limf(x) = O
b) lim f(0) = &
o limf(x) = |

d) lim /(o) = Q.

e)limf(x) Does Not &xisy

=g line
: :M’XA'!“/
4= ),0(3]%[;
b= -52
. 2x%-5x-3
b) lim
x—3 x—5
= 23V -5(3) -3
= 9
-2
._Q__l-.
LA RN B N R St (R
] 1 i I i [} ] 1 ]
pi ek iedelek b o gt/ el il et el whdel RAhd
i i ) ] I [] t ] i
' ) | I 1 [ § [ |
e L B e
: : I : l I : i 1
R o S S
| ] ] ] 1 ] ]
-Q ) PRIy (1 TR S W
] ] ] ] ] { 1
1 ] 1 1 1 ) 1
T AR TR
Lo NS -4 @ .. e ]
1 ] ) i ]
] : | ; : i 4
4 3 -2 1 0 1 2 3 4 5 & 7




Unit 7: Graphing

56) Graph f(x)= iz by first graphing the denominator, then graphing it’s reciprocal. Don’t forget about the
—_— x— /

s

" Dntop! Label any asymptotes o 4L . ] W
A% =0 |
VAL A=K
ﬂ' Ia‘
= 9
= X- 0N
> WS
Xly vt
3 | 4
0 -3 -1 =133
v o |-
210 L=y
301 pY ;un(kﬂm-;J
e 31y
53 q |2
5 33
)
57) Graph g(x) = x21_4 by first graphing the denominator, then graph it’s reciprocal. Label any asymptotes.
| 2 -
3(.*,)':—‘—_* “Ah "3-'6 a
(I‘&(M\ + +
. VAL 2= -Ramd =)
WLy
VHQ)IQ*("\-L‘[,)
WM o (-2ie) and (3, 0) Ay Yy
e |
-3 5 y \—
|0 R
-1 -3 -3 fo
a |[-Y4 -2 unal
U R - -6-33
2 & 0 ‘0015
3 5 ' _0‘33 + T + + ’ + = + i + + + +
D | T T
3 0&1 + + + + " &= "zw .|_‘ + + + +



58) Graph the function h(x) = % Clearly state the key features of this graph including asymptotes and

intercepts.

VA" Kz-\ %\ O0z=2x-73

\'\A * B:a = 1.5

(1.5,0)
Ok, YW Was 2
fl(ym‘ . |
h(4) = 203 (e>73)
v T
=1

(1)

.,
+
+
.
- e+

+ + + + + +
+ + + + + +
+ + + + + +

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

Y= 3"

033 -5

a
o1 M3
\ o

AN

+ + + + B + + + + + +
+ + - + + * + + +
+ + - + + + + + +
+ + - + + + + + +
+ + o + + + + + +
+ + o + + + + + +
+ + = + + + + + +
+ + + + + + + + +
I il [l i L i L :6
* + - + + + + + +
+ + = + + + + * +
+ + - + + + * + +
+ + - + + t + + +
b ot e o —— T e e e e Y
+ + + + + + o + + * + + + (
+ + + + + + 1~ + + + + ¥ +
+ + + + + v ~4l r + t + + +



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

)

up e’ b) In 200

~ \4g .U\ Z 5.399%

61) Simplify the following expression In e?*
- A% {n&
3 AR

AT

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

) .
a)e* = b) 1000 = 20e+
) _ Ry
lae” = n5 50=¢

'K,\v\& z l'\5 |ﬂ50 - ﬂ%‘{_
A =1nb

i~ 1A YIntse) = %

- ’/o? o~ [56%1 |
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- cos(’)(ﬂcb COS (X~ %«5
( {os cojgj - SInYs '\M\’)Ytosxﬁoﬂj t Sy s M\j\

B )
- Cos'x +Co§‘b od|

- (oS% cos '
( 4) —(sw\m,\@l

- Coslfx Co 5Fl \.3 - 5\1\11 S(\'\Q\
J |
|

= \

kS
TR (et

i

<es vy C%aﬁ - (\ - COSQ'S’COS1X+("5')‘X¥O‘S?\JB
{

Wl

COS'L')(COS'LU -1+ (osqtj\-ms"x-gcs“x Cosifj

= > g
COS 7% ¢ cos 3-— \

L$:QS



R
s | 5

\

¢

g w = CosX & stary ( (a5«‘5|’\y)

i' '5\/\(1’)() | COS’/( . SF/\O( (CQSOC~SI\/\J)()
{
I} ) - .

L o s | COs A - sSin~ K :
—_— .

'\ oy - Rcosxswx SN
1 - 2siny cosy ‘u

| CoS X - SN o

1 - 2ecosx SM%;_
l

V)

B

a2

= sfm(lfx) = o sinycosx

-

= 5@/\(’)(4'74)

siclcosk + (03K StAX

) snK COSQ(

(5= RS
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) M y Jcczax{mtj (_\\

\ {c«b-tmc (‘(\
v
b Y

' {av\‘_’,.(‘ ‘{mj

1)
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- tan X {:a/\(j

[z RS




h)

WA

LS

Jkany

1+ taPX

|

( ALY
s
(05’)(

2z
(QSQO( de {‘/\ ’K \
—

(Q.'SM\’X )
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(o‘.»’X )
( 1
Cosi’x

\
= AsinX (05")(
ARSI

Cs¥ |

= stwx (esK
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- sin (194)
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