SOLUTIONS
MCR3U EXAM REVIEW

Chapter 1 — Functions

1) Use the graph to answer the following questions

a) List which graphs above are the graphs of functions,

and which are not.

‘.:UV\C.‘\"{OAS . 6&»/\(31 C
N on funchien ' /A\

b) Describe how you can tell whether a given graph is

the graph of a function. .
Cunctions pass Ha  vert ca) ire Yest S P_a(‘,L\
Ualue oF % (orr\’,f)'OGA(’AS +0 C’Mtj 1 value
at \.3

c) For graph B, if y = f(x), what is the value of f(3)?

t(x)= 1

?2) State the domain and range for each relation. Determine if each relation is a function.

a) Domain: gxi m%
R 0 - g
ange %V?rﬁ‘ﬂ?‘lg
- s Is the relation a function?
| Y¢S
b) T Domain: %)(f’?\ l = 3%
3=-x - Range: % \{f'R%
* > T X Is the relation a function?
| NO
c)

Domain: g Ve R ( X £ —L(%
Range: g \(?(K ‘ 4 p O%

Is the relation a function?

Yes




d) {(_61 2): ('Sr 2)1 ('4r 2)1 (_31 2)}

Domain: %x - 'G,‘f))‘q)-}%

L

Is the relation a function?

Nes
3) Suppose f(x) = —2x2 + 6, find each of the following...
2 3
a)f(5) = -;)(:63 +6 b)f(O) P -g_(o)l-'.e C)f(Z) - _&C%)l -'—é
I N CEI RS = 0*6 :‘l((géj*é
S50+ - - -2
>0 +6 = 6 c gt
< -4y = B
<
4) Determine the vertex of the quadratic function f(x) = x% + 4x + 1 by completing the square. Verify your
answer using partial factoring. Then state if the vertex is a max or min point.
Completing the Square

FO0 = (1 44a) 4 |
F) = (Cvyxvq-4) ¢ |

F(x)= (O tyxay) -4+ |
F (=) - (7<+;1)l*3

Partial Factoring
1= t 9+ {
O = a®+qy
O= 3 (xvy)

A, 20 K= O

X~ Uertex = Q4 (G 4)

‘j’V?f*'fY 1(~l§9“ +‘((~;)+]
3
. S H-g e
= -2

Vertex: (’ e 3_)

Max or Min? M 1




5) Determine the vertex of the quadratic function f(x) = —2x? + 12x + 7 by completing the square. Verify
your answer using partial factoring. Then state if the vertex is a max or min point.

Completing the Square

W) = (-2 v 3) 47

Partial Factoring

1= —lfxl ek y /

- B
Q= -3 Ylox
()= -2 (- 6x) v
o Q= -3x(x-¢)
f(x) = (-6 +4-q)+ 7]
s o "y -0 KL =0
()= =2 (=624 ) 14577 4, 26 = (.
A\ - N R
¥ (/K) - ¢ QX’ 3‘) + 3\6 '( ~oriey, = ‘}_‘1' kj‘“@;% == &(3\14-['&('3)4—‘7
o s -l +3¢+77
= ~ 8\5
Vertex: (% ) 9-5\
Max or Min? M,n)(
6) Determine the vertex of the quadratic function f(x) = — %xz — 4x — 3 by completing the square. Verify

your answer using partial factoring. Then state if the vertex is a max or min point.

Completing the Square
FOO= (-£¢-4x) - 3
0= TS (e - 3
HLA) s S (e -16) -3

) Ll (/}Lﬂ%’x*l@’r%-a

()= % (1 4T+ 5

Partial Factoring

. Sl .
-3= ';;._X ’H’K‘B % -Vat © at(-%)

o
0= g Yx <oy
O:’L . 4 ) =
2% (2+9) AR ()RR B
“'—}1:0 g = O = -gH6 -3
. = [
'1(.::‘2) -’k}_._-(é =

Vertex: ("‘{ G >

Max or Min? N\AX




7) The student council is organizing a trip to a rock concert. All proceeds from ticket sales will be donated to
charity. Tickets to the concert cost $31.25 per person if a minimum of 104 people attend. For every 8 extra

people that attend, the price will decrease by $1.25 per person.

a) How many tickets need to be sold to maximize the donation to charity?

Revenue = (Qﬂsﬂcﬂ;sg\d)
/ N(mduz;— 'Sd\(‘k Yo moximi €

Rz (3635 -1asyY oy +<x) (
TRURAUP ¢
£in = I \ A~ <He \
¥ Fircl - retex by aveaing % ‘ 3SRy /& sovol = 109 +3x
0= (3|.96‘lo}s»y)(lgﬂ{my) K-Trher 2 Tl & = lod+ 4 (6)
3L35-13% = q ey = o A / = 5%
Ky = ’3\5 1’)."*"3 { e s
| 1\ 1% dickers)

b) What is the price of each ticket that maximizes the donation?

CO‘:;\" = 3‘0)4'\43’5(6)
= 23,16 :ﬂﬂ%@v{g pew Rokey

c) What is the maximum donation?

R~ (o )(# sald) _
L= (13.19)(153) XM
R= # 3610

8) Simplify each of the following expressions involving radicals as much as possible

2} V53 b) V84 c) 2(7V3)
: (R)(%) - (o)) = 1403
d) —3v3(5v2) e) 5V12 - 2v48 - 775 02312+ 4:/20 - 33/77 = 5:/45
= -\506 = 5(W)E3) - Us)(33) —7(53)@5) =M>(d‘?;)w(w@)-*5@m)
=50YI3) 3N -T5)F) (5 (R)(%)
= 1003 - 403 -38 3 =133 1 -9 -5

“5"5\5§ = -;,J@»"{J‘S

(R



AN
g) 6V6(3v2 — 4v3) h) (V7 - 6)(V7 + 1)
N2

) (35— 23)(3vE+2v3)
~B - R Gy (253)*
=REDWR) - R T -53%-C - a6)

= R -24G) ) {- 505 e f';f(s)

T 3603 -Ta0n 25

9) Use the discriminant to determine the number of roots for each quadratic equation

a)f(x) =x?2-3x+1 b) f(x) =2x?> —5x+7

c) f(x) = 4x? + 24x + 36
L LN G RNV b -decz 5P 4Gy B-dac = (474 (4)(3¢)
L a-y = 35 -5¢ =0
= 5 . Y B -lac 20 @ 1 roar
bﬁ._qa(>0 0% :Lrod'\”s b‘qd( <0 C)O()Orw"i)

10) Solve each of the following quadratics using the most appropriate method. Give EXACT answers

a)0=x*>+7x+12 b)0 = 3x% —4x — 15
0= (rf)(xa3)

=6 =0 0= 3x(x-3y4 5(x-3)
Yn J (1= ‘35 0= (x-3)(3ux5)
x-3 =g Bxy 6z O

=3\ rfg\
e M)

. 1
O 2 -xesy - 15

¢)3x%2 +6x =—1

d)0=x*>+6x+4
e 1:-9
3"+ G4 — Y= -¢ L 6 - (YY)
X= -6% ,L_m)((\ 20
-—-""_'_-___'___-___""'--._.—r
2 (3) X= ‘65")—5(')_
Ys =6t Jan A
RS
6 Y=-¢talg
,_______

K= 2 (-3%9%)




11) Determine algebraically the coordinates of the points of intersection of each pair of functions.

a)y=x?2+4x+3 and y=5x+9
Yrq = A3 4y
0= -y -6
0~ («-‘3)(7(«»1)

K Y=o
Ky -2

X-3=~6
Y, =3

b)y=—-x*—4x+6 and y=x—8
A B o 1
v %" -Y —L(/)(—\-é,

"X1+6"v -4y =0

(v -2 =0
K-233

Pox %4 w= 5(3)+q

A= 24 (2,34)

Pol %2 Wz 6C-2)x9

e (-3,-1)

Pl ¥ 4. W=-7-4 .
Ge-1s 7,715
Por ¥ . Y- B

W6 (2,763

12) Given the equation of a parabola and the slope of a line that is tangent to the parabola, determine the y-

intercept of the tangent line.

f(x) = —=3x? + x — 4, tangent line has slope 13

\3: 13xte K

Ryrk = —?«;*’k*f

3t A stk z &

Tanged lines L\e\% { Pozy o} b*-Hac = &

bl—‘{q(', = 0
(2 -2y ) =0
Y - (4+k) = O
My -4<4 -k = o
9¢=13.K

k=%

ﬂiaé;a}' on of ¥, Youged
e s Y = 13y +
The Aimegy ig at @

w



Chapter 2 part 1 — Rations Expressions

13) Simplify each expression. State all restrictions on x.

g ¢ L )BTty (a5)(2x-3)
’ ' (w-(wx3)
. ’!’ ) c,\ Io><® 7“'3)(9\’)( 3)
Y+3 ) IX¢ ig)’]
- US|
» y XK£-3 2
1+ =N
AR
Y 2 3
36x 80x3 3x | 27x
c) 5x2 12x d)3_2—y-_ 96y
= 1990« =3, _Q,é_”);
60 %3 [y T
ot (/z%q ) X ?‘O - 9-?‘5”(,1-{)
864y
=_4 .
3X D X£0, Yyzo
x-8  x 4x-20 3x2
el ;‘X"‘G f x2+6x  3x—15
= X% £-2,6 2 «——--‘-(f('xﬁs:)_ . B
x-¢ ) X Y A (x+6) 3(1‘"'5;)
x+1 | x+1 x%2-7x+10 | x2—4x-5
g)TT? h) x2-4  3x+6
= XA . :,1;)( = (1')\’()(%) . 3(&—7( 4)
K1 (-0 (%5 )(’J(-H)

VA
)
>
W
o
n

3 |
o 5 A#-2,1,25
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3
x%-4

i) 2= —
(A2Y, .
= *K 2

) k- (-3)(2)

(x-2) (1+2-)
= Ax Yy -3

— YKL A

(-2 (43

4x2%-20x 3x—6
k) = =
X*+2x—35 x<—12x+20

(un(145) (x-10X D)

“C9y ES G
(x-0) &1 A0 (F72)

= Yx(x-19) t3(u7)
(X1 X TET)

o 492 - TPy b

——— 3%Z -9,2,5,10

(x-10)(x+77)

Chapter 2 — Part 2: Transformations

i)

x—2 x+10
x+2 x%2+6x+8

B SN A s
- e A———
) X +3 (e DY)

() (XD + (x\0)

- = (el =cH)

(A Yoer ) b 5L

L L 0t )
(xxdXxu)

= X*rdxtd
Toaveatd)

3x+2 2x+1
3—4x 4x-3

= Bt 2|

3-Yy 3-4x
s 2+~ (Bt
o AN
3-Ux
= v -y -]
PG =

AN

2
24y 9

14) For the function f(x) = /x, write the new function equation for each transformation.

a) translation up 4 and right 9.

30 = J vy

b) vertical stretch by 6 and translation left 5.

W) = 65

. N . A . 1
c) horizontal reflection in the y-axis and horizontal compression by "

WD) = Faw
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15) List all the transformations, in words, of f(x) for each of the following functions.

a)g(x) = —f(x—3) -4

az-15 Uertical eBecNon (-y)

(;(:3‘) St KT 2 unirs (%43)

Cz 4y S DowN Y ks (y-4)

c)j(x) =5f(x+4) -5

q = 6 o) U{\“\’\Cﬂ‘\ 3’(\-6‘\'(:\,\ QAFO 5 (g (3)
C=-5% sfy DownN 5 units (%—5)

e e |

16) For the function|g(x) = %(x —-2)2+5:

i) state what the parent function is [1 mark]
ii) create a table of values of image points for the transformed function [2 marks]

ili) graph the parent function and the transformed function

Parent Function:

f = Y
[ |
¥ |y X+ [3+5
-3 |9 -1 |45
-2 | Y o |7
- ! | 55
o |0 2 [s
bl 2 5.5
T 4 |7
319 5 14,5

b) h(x) = —éf(Zx) +10

, - L y
A= 3 B vertical refechyon tind VQr\"Cq\

4
Campression BAFO é (:E>

Kz, horizomal comoression papn 1 (%)
&~ La

C =105 h¥x UP o unitg (‘j"f\(’)
d) k(x) = —2f (= 5x) +6

a=-37 el rePecdion and a Ugrtical
sreevdh BASD R (’{‘j)

K = ——(i— ) \\gr"zpid*gd rﬁﬂtd’l’bf\ ancdl a \l\orr&md‘(’\\
Srvexrch BAFO ¢ (*6«)

C=z¢( ) S\A\H up 6 units (L\))Jc())

[2 marks]

S0

3 %
. "
. of ¢ s

U ' * ' * f\ U l\ ‘K)- '
S T S S P TSV S
+ 4 ' ' ' b

T T T L] } I L} L}
8 -7 -6 -5 -4 3 -2 -]
= o eall B I K B




17) For the function%WQ 3 5"\
I

i) state what the parent function is [1 mark]
ii) create a table of values of image points for the transformed function [2 marks]
iii) graph the parent function and the transformed function [2 marks]

R I
Parent Function: . ) :Z_ _ ) .
f) = JL WERATRTE R IS

0 + + - . + . # + + + 64+ = " + + + + . . . . .

[ TR | AR
/k- \’1 2: (é.—',“‘ o L O U S

gd — i | | L i ' 1 | 1 1
T I t T T T ¥ 1 T
-1 -1 -9 -8 -7 6 -5 4 -3 -2
C) O - + + + + + + + + + +
O 5 + ' . + + + + + + +
L S |- 2.5
+ + + . . . " + . +
. . . . . . ‘ + + + E . + ' . . " 0 1
3 L |-
' + * + + . . . + + +-5 4 ) * * * * L] + L . 1 +
- . . + . * - " [ 4 + + -6+ + + + ’ + + . " + . +
g -
¢ Q . s ‘ + 4 “ + + + + +-7 . " + + + + # + “ . +
¥ . . + + . v N . * + 8 . . + . . + . . - +
+ +-9 +
4 3 10 + - + * + +
» " 4 . . . " ¥ N . w114 4 . + + + . > + " + +

18) f(x) = % For the function QG)_:f(x +2)— 1:\

i) create a table of values of image points for the transformed function

ii) graph the paseatfiBCticEamkthe transformed function

iii) write the equation of the transformed function

| 2 |
| @) | ] g | ! ! ) |
2 IEA ey IR
- % G5 -4 [-L5 | |
-1 - _3 - N | ‘ 2 |
i 0236 ) D{ -5 3 | 1 |
Wi o _l \AV\A\ ) Fl 3 1l ? ] 1 F] ] ] 4
@5 |2 e S v S N, - S R B O
1 ‘ -1 |o - N ‘ | |
N |05 Q |-0.5 \ [ |
\ . i l"i. T N
Transformed Function: g(x) = 7&3 - _ | ‘ J{[ II 1| . | . |
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19) Find the inverse algebraically of the function below

gx)=2(x—-1)?%+2

E We L0y
L= a(%—\%l
’3( ™ ((3 \)
J’T 9|
= Equation of Inverse:
! 'JE:; gt -\ B v Voo
QW= 1= =

20) For the function g(x) from the previous question

i) Make a table of values for the parent functior{f(x) = x? [1 marks]

i) Graph|g(x)|by creating a table of values of image points [3 marks]
) [1 mark]

iii) Graphjg (x

| J&@

x Y | L I I R (N (|
-3 | AREEEEN
0|0 iEREEEEN
e EEEEEEEE
Py ] ] L]
2 ]
| | NN
ol RN
X+l Jagva % |4 T
2 [a0” 0 |- EEENEREN
v |0 o |-\ I O O I 2
0 LI L‘ O ! { | . /’ ]
‘ 1 1 \ | | :/"-’.
2 | q |2 | L]
3 |0 o |3 |
Ylio SR [ |




Chapter 3: Exponential Functions
21) An insect colony as an initial population of 15. The number of insects quadruples every day.

a) Determine the equation of a function that models this exponential growth.
W= 16 (4"

b) How many insects will be present in 1 week?
Y= 1504
Y= 245 70 insects

22) If the population of an ant colony is 213 and it doubles every week,

a) What will the population be in 4 weeks?
~ L2
W = al3()
Yy = A3 @)

\3 = L Y40R ants

W

b) How long will it take the population to reach 109 056 ants?
(04 056 = W3R
S = 2% =9 weeks
log(612) = log (X*)
[aa 51y = ¥ 106(1)
x = lea(s13)
leq(2)

23) The population of a town in the Northwest Territories starts off at 20,000 and grows by 13% each year.
Find the populations after 10 years.

¥
Y = 20008 ({+ 0.13)

\3 Jo 009 (1,13)‘0

3

Abock €744 pecple.

[RY

Ll

(7 %41.35



24) A bacteria culture starts with a population of 12 000 and doubles every four hours.

a) How many bacteria are present after 12 hours?
W= 1L ecs [3_){;“‘
W = {1 000 (Q}nlq
A= 1L 00o (ay

W = 900G bacteria .

b) How many bacteria are present after 1 day?
24
G = faoan (33
G
‘3: A ceo ()

M = 162 000 boctericn .

c) How long will it take for the population of the bacteria to reach 49 152 000?

U8 160 000 = L 000 (}L)th

qoq { = &{/‘-{
loa(40ac) = & [ “'>£:)&
oa(Hoas) m (zﬁ(}) Y
% = |(.:j- (:u" G) , t = L(g L\our'S or o 0((1<\.SS
| o9 o~ ”____/"

25) Polonium-210 is a radioactive isoto;;_t_hat has a half-life of 20 days. Suppose you start with a 40-mg
sample.
a) Write an equation that relates the amount of polonium-210 remaining and time.
Ls = 40 (ijﬁ/;lo
b) How much polonium-210 will remain after 10 weeks?

U= (IO(L;YO/“‘
b= 2,54 may

c) How long will it take for the amount of polonium-210 to decay to 8% of its initial mass?

t
ot 4y 240 (5)
1 — = 3.(c €5 ci4a
0:0¢ = (ﬁ){/lo 40 AE ¢4
305(04)‘3) ::ﬁy ‘*’3(53 t = 7&).%%
£ . logloom) floar 73 day's

JLO |rJ"4Jfli‘£_.l)



26) Daniel is very excited about his new motorcycle. Although the motorcycle costs $13 500, its resale value
will depreciate by 20% of its current value every year.

a) How much will the motorcycle be worth in 6 years?
h
W= 12 500 (1-0:2)
¢
Y = 12 500 (0:%)
w= 435399
b) How long will it take for Daniel’s motorcycle to q](zpreciate to 50% of its original cost?
05 (12 500) = 13 530 (0:%)
X
O!. f z ng P
[ooy(0-5) 3 \ogto“l)

‘/K' - ‘I'_:c-‘: t L‘(‘ I} "}
| ".J) 0%

27) An investment opportunity is found that makes 7% per year compounded annually. How much should you
invest now if you need $13, 450 at the end of 9 years?

A=l 141:‘)PI

q
13450 < p(1.077) P=47 35.9]
p - 12 450

1077 "

28) Jacqueline deposits an inheritance of $1500 into an account that earns interest of 3.5% per year,
compounded annually.

a) How much is in the account after 8 years?

A= 1500 (1.035)°
A=gi975.2]

]

it

b) How long will it take for the money to double (round to the nearest year)?

n
2(1500 ) = 1500 (1.635)

N
L= 035 | |
‘o%(:%) = 1 \oﬁ(lo()?%) n> 10. 15 YearS
N = lc.‘if&\

| ,_,{3(1 «35)



29) An investor invests $5000 into a mutual fund for 10 years at a growth rate of 4% per year. How much is

the investment worth after the#® years if the interest is compounded...
[o]
b) quarterly (4 times a year)

¢}
A= 5900 (1,04 1+5000 (14 22)

A=%7400.30 As Sooa (1.q1)H0
Az 74,30

1) annually

30) Match each graph with its corresponding equation

X
Ay = 3(3%) By=3(§) C (39 Dy=—3%

a5 by | )

c) C, d)A_

e : > 5 o ———
-6 -4 -2 0 e 4 b x 5 -4 =2 0 2 4 b x
X




BATQ ==
nx+1
31) For the function g(x) = -2 (5) -1

Parent Function: f(x) = (;';-)X

[5]
a) state what the parent function is
b) create a table of values of image points for the transformed function
c) graph the transformed function making sure to include any asymptotes
a) b) .
f() 9(x)
X -
L- ' r J\_.\ — \
2| "3 19
| -2 | -6
o |1 -V ]-3
0.4 O -2
A |05 | |-1s 5
! 14!
! 413
=12
=t
<10
-9
4
+7
+4¢
E
t=
43
42
41
EETEETRREEEE RN MERPEREREE TR T
<1
-3
)
+-5
b
-+=-7
= .y
4.9
=10
<11
412
=13




Chapter 4: Trig Geometry

32) Draw both special triangles learned in this unit. Make sure to label all angles and side lengths.

- O\
5\ ¥
(o |q“’
33) Find a reference angle for the fc])IIowing obtuse angles
a)§ = —137° b) 0 = 330° 1©
O+ .i3743¢00
0 = 333° fé: 60-330
B=d23- ko € /360 ‘-E:SO“\
[B=43
S

10
34) Determine the exact value of each of the following trig ratios
a) tan 330 b) sin 135 i c) cot 300 s ‘ A
r—‘ -
(=t3a00 = e—|——- N 0
W3Sz waY S teudon \ ©
: N RS2
- -t 6
€330 - tenz0 7 ! tent
S = |
e | s
R -5

.’ A ‘ |
d) sin 270 e) csc 150 ( ﬁ \

CHC V450 < '

<iniges
I 7

=]

" Determine two angles that are co-terminal with angle 30°
. )
9, 3or360 =390

Q4= 61360 = 7567



36) Determine TWO angles between 0° and 360° that have the following trigonometric function value. Write
each angle to one decimal place.

a)tand = 0.32 0 b) sinf = —0.46 %
M(o&l) S 9, A 0 : g0 (- 0.46) S ‘ A
O = 7:7° ) (o v oz f B2 -TLY +2e0 i __-—mfzw
- / < 33
L B, = 1o vy o C

!G;: 207 .L(‘S

. V3
c)sinf = 73 % 9, d) cotd = —/3 Q0

s 0 A 5
Q
oo s ]
> " LO\| /& Oize (Fs 3 8{%0
{0— —O/360 ho—30S
| O tan(5)

(’)l = %o~ Ko} T gl-;_ -3¢y 1360

8, = 1o°

(91 z g6 -30

i@z = ‘606 3

37)ifcos A = — % and angle A lies in the second quadrant, find the other two primary trig ratios.
P\ LS‘].*%:L = \’f
5 A i * :"}:),6

N )

\ Y= (5

\

\6 LI
e o ——
<
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38) Point (-12, -5) lies on the terminal arm of an angle in standard position. Determine exact expressions for
the six trigonometric ratios for the angle.

2
5 5ol = NG = -2 (g -2
A =104 ! 5
=\
E Cosez-'L  ge =B
R \ '
LN e
5
el =13 6@\6 :é, ot o :..‘_?‘..
(1%~ 5)
T C

39) Solve each of the following triangles.

X
C%A - & “bl—(‘,l
RS i

-ibc

ws A = W ]

- 1(W)(2%)

Cosp = 539

W76

-1 5349
LA = (("Sl(gbc’[

p—

-\76

LA~ 7.3

§

8
A ‘107M
X b N
ST e £LC = -37
_ a
W, BERE j
T T
Snll1.3 \
i o tand] = %
B = UsiAT3 q
—_— C [ pu—
Yyu Eard]

LBz S\f(\ (J\ S allT3

(
(BT ° a7 = L
\Y "2€°q_\ k k
CC= 1o - WL - 26.4 b = ..?—,)—,-

Jic=33)

T2




40) Dave is in a hot air balloon 400m in the air exactly halfway between two houses on the ground. His wife,
Rhonda, is at her friend’s house which is 4.6km from the first house and 3.4km from the second house. The

angle of the two houses, from Rhonda’s point of view, is 64°. Find the angle of elevation if Rhonda looks up at
Dave. ‘L

House [

letoagle aoF Qo= L/\
fe% W to W=k |
< & 'Ea" = g” (SDa" 2 “ﬂl i
b = €6 +3.47- 24LIGEU) (cos ) <MB - <thg e *f»“l-l(a.m(z-q)@ndf?
B>z (.60 615777
b = Y436 m 436 g _
R 3t S B— i ap 34 Kom
<y e
Sal = (¢ ey )
% = $.36 w36 oag & %’i
b LA =) .5 ° -“
/k‘: ao‘%k/\n

|[ B=¢7° !
41) Prove the following trigonometric identities.

a) secfcosd +secOsind =1+ tand

b) tan’x + cos?x + sin’x =

cos2x
LS RS
S > L% RS
- -
- 6 ozt \ & + = ‘
- 52O cosO b S® Ind 1 +4an® = ban Kk oSk 4 ety | C e
D B (S P R ) B R g4 NG |
(00O =5 s 9 2 — x|\ |
(._t.“):&/k 1
- <ing l
1+ sho 2 |
\ ¢ ;.;.J/K (v S}L |
= Sy k5K
oW A 1S X
\ ws* x
—_ \
Cas K

[S=RS
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Chapter 5: Trig Functions

Ci+sind)
| ~sia@ (1+sin®

= 2sec?6

n
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&4

cotx—tanx
SInxXcosx
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42) Graph the function y = sinx using key points between 0° and 360° and then continuing the pattern.

x y
0 @)
0 }
@) O
20 - )
36O Q)

270°

/3:7

43) Graph the function y = cosx using key points between 0° and 360°.

x y
0 |
Q0 O
10 - |
2106 O
360 )

(=]

N

00

360°
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a) State the amplitude, the period, the phase shift and the vertical shift of the function with respect to the
parent function. Then state the max and min values.

44) For the transformed function y = sin(x + 60) + 1....

Amp“tUdeziQi = 1 Period =_ab_2 - 369 - o Phase shift = )0 tFT
i 2 %0 e
6y )

Vertical Shift = _1_ anth uP Maximum Value = ¢ xamf Minimum Value = C-am
= 144 &‘3;1 1-1 = i \
b) Sketch two cycles of the parent function and the transformed ion on the graph prowded by
transforming the key points of the parent function. Make surc to create a scale for the y-axis.
- I q_ I WEInX U ta(kvgo) + |
mE : T 46 |l
g
EEBZ s AN PIEE G Ll
. 1 . A

-
-

A S . - \f.. - ..._' I ‘_

45) For the transformed function y = 2 cos[3(x —90)] — 1

a) State the amplitude, the period, the phase shift and the vertical shift of the function with respect to the
parent function. Then state the max and min values.

Amplitude= ) Period = Phase shift =
Vertical Shift = Maximum Value = Minimum Value =

b) Sketch two cycles of the parent function and the transformed function on the graph provided by
transforming the key points of the parent function. Make sure to create a scale for the y-axis.
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46) Write the equations of sine function and a cosine function to match each graph.

a)

4b° 9b° 145° 140° 2

Oz Mo min - 05 -(0.79)

5) = C\:{S

- p—— '

C = max-amp= 0.75-0:75 =y
olsR:\:C) O{(,osi 15

g_({\f-oc%ﬁr\(q’ﬂ I
| 9= 075 cos [H(x-32.5) ) j

&)

Y= Beos[4lewil+a
(j = le‘nf'al’n("—“‘q"]] AN

47) Determine two equations for a sinusoidal wave that has a maximum at (0, 5), vertical shift of 2 down, and

a period of 120.
C = -
0= max - C = 6-¢-3q) =]

360 - is.g -
prrs oy (39 3
0\(,0; = O
O{QVA = O{(r)g i'{- = ﬁ% =-230

= ——F“/—_\H

,,_.%: Teos(3a) -3
Y= T8in 3 (%+36Y] -9
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48) Pitt Lake is a freshwater lake in southern British Columbia with the highest tidal change of any freshwater
lake in the world. In a daily period, the highest tide is traditionally at 8:00 am, reaching 5.2 m, and the
lowest tide is traditionally at 8:00 pm, reaching only 0.6 m. Consider the cosine function that gives the tidal
height of the lake, y, in terms of the hours after midnight, x. : m

a) Draw a sketch of the function. What are the period, amplitude, phase shift and vertical shift of the
function?

b) What is the function equation in the form y = acosk(x—d)+c?



49) A windmill is 40 meters tall and has three blades each measuring 10m.
a) Graph the height of the tip of a blade that starts at the bottom of the windmill and rotates around counter
clockwise. Graph two rotations. :

Tam B | _/H-i S @ . = } ! - R

+*
©
P

b) Determine a sine and cosine function to represent the motion of the blade.

Chapter 6: Discrete Functions

50) For each of the following sequences...
i) stateifitis arithmetic or geometric
ii) write an explicit formula for the general term
iii) calculate t,, using your formula

a)9, 15, 21, 27, ... b)—-1,2,-4,8, ...



51) In an arithmetic series of 50 terms, the 17th term is 53 and the 28th term is 86. Determine, a, d and Ssj.

bass e 60
% = o + 020k See* X [205)+(50-0(3)
@26 a + 27k

Se = 25 (167)

( = a +327al suk A3 \n¥o @ -
3 : - 2= at 16(3) XS60 - BQQS

93 2 \ldl 53 zatqd
s P

52) The fifth term of a geometric series is 405 and the sixth term is 1215. Find the sum of the first nine terms.

£, = 13185

i 9
136 = ale) ! S‘l =5 [(5) = l]
QWb = al(ry 3- |
40 whsHRdron' 5 . Sa- dgflo
U, ushdy 3 ‘&‘54(3—(’%)(\* ) X3 5 1 ,

Yo% (7! -
-G = A 13152 HoS ¢
o N 405 _ o & Sq= 43205 5
YL <l
JosS .

53) Find the sum of each of the following series:

a) 251 + 243 + 235 +..-205 ‘b)-4-12-36-..-8748
~€4g = -q(g)“" 59: - (Bg'l\
A€y = 3 3 - |
log@187) (-0 loy(3) Sg = -263a40
‘9&9@ an-1 ) |
loq(3) S ——

9z -l S¢= =310 |
n=g

54) Write the first four terms for the recursive sequence: t; = —6; t,, = 2t,_1 + 3



55) Determine a recursive formula for the sequence 3, 8, 13, 18, 23, 28, 33, 38

56) Expand the following binomials using Pascal’s Triangle

a) (x* — 2y)*

b) (4x + 2x3)°





