The Fundamental Counting Principle and Permutations

Total: 45 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Use the Fundamental Counting Principle to answer the following question. Using
the digits 1, 2, 3, 5, 6, 8, 0, with no repetition allowed, how many four-digit numbers
can be constructed if

a) there are no other restrictions other than no repeated digits? Is the order of the
digits important. Explain. (3 marks)

h éj i— = bxexSx4Y = FQO #our d(a\‘\'

AuMnetrs can o

+ spaces G;r cacin cE 3H.\’Q.k°) SARRA
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Grst sEQce has P
since N NOIMDCS  Cong ot start Wit ; D.“'V\C.YE‘)\{

a O. Secora sPO WAWDTS e N uni=Ry O, 7
Wwisa b oas well. orderis nok v @oﬁC\‘”\*‘ s\wWnCe

ey Qe wWiholexd and ¢ e S3me tesolh
b) the number(is ev?r:? (3 ma%?s} T =\a\0 (:\\’D vide dae S

5 5 H_ifﬁ(gdﬂf’-’ 400 o(Phons (éj{vﬁh

Tt Numbers
S op\*gn') o Cnu«»r a(.\hbr\
0“@ eliminalp 63\‘ enen puMmaary .
warj{()\rcn# ' (’9\\\0‘8\6>
GAC gou\\hrﬁ
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continued

Module 1: Permutations, Combinations, and the Binomial Theorem = 39



Assignment 1.1: The Fundamental Counting Principle and Permutations
(continued) ‘

¢) each digit of the number is even? (2 marks) oS

/__i:; Ol ANy f h(\ ;
Rav™

\(rh“\'-" 2 X

i _i_cg)__’_j_ Gx3xady | - &«/

4 3 rrmfvmu‘j od‘)} 'O NS
~ — =
& ;ﬁJ)/'wOﬁS (0,0\, (9,.‘:) )

continued
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Assignment 1.1: The Fundamental Counting Principle and Permutations
(continued)

2. Use the Fundamental Counting Principle to answer the following question. In how
many ways can four women and four men be seated in a row on a large bench if

a) there are no restrictions? (1 mark)
e O D
(.' ( f 7~ \
’ O [ ?} d \ ,)
b) the men and women must alternate seats? (2 marks)

a0 1 N N o

—

Y Um0 v w0y

¢) one man and one woman are dating and want to sit together? (2 marks)

it
mn W
L> ( ~ Nle= TN Cl\\\\r\

L) \/:Cj\ -
— )
onNA 3o \\9\’)"’{\ .

.

L4 4 '
T =2 _7320

\\J\

d) one man and one woman used to date and now they cannot sit beside each
other? (1 mark)

’ - =730

¢ = Ll S
(

1 &
"

o s\ Qo&Qk\ e Ao e QO\QCLL_Q\CX}\‘OV-\ \
they would s\ ik alse mhere YooY

: o\ wsSu)lA e O\C(\o\m}fd.
" §c o‘pkc corn S woresReF

) Q
<O A OW (O () e Y@ OxC b 0‘{) b‘ov\é '
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Assignment 1.1: The Fundamental Counting Principle and Permutations
(continued) ‘

3. Simplify without using a calculator. All work must be shown for marks.

a) g A mark) +x G\ -

| = e

\

12! -

— 1mak) 1 x 1% O )
®) Jo; {1 wari) = = axll=139

65 . U %3y«
4) 6l (1 mark) _';‘ 4 '.,0':9 - :;)-1
e) 3!2! Amark) 3x2x\ x 2\ = \"2
C { |
f) _Z:_;S_" (Irnarlf)gw it Sx% *e L]LO
HLFg

) (n+7)! (1 mark) @,ij) ((\+b)' _{n+ 1\
g (n+6)! (h/‘(,)\[ = |
h) - (2 marks)n.(h _—l) (Df:éj '- i (r\-\ﬂ)

(n—2)! ((\—Z X — ,

continued .
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Assignment 1.1: The Fundamental Counting Principle and Permutations
(continued)

4. Solve for n.

a) m =10 (1 mark)

b) (—71——2)' =42 (3 marks)

5 ) .
h_<h<f.\>_ (n- Z.)> o i (kq‘\> - T
(r\."?——) ". Yoy =

_:O’Z,r\.\#

~ £

= O

5. Rewrite each in factorial notation and then find the value without using your
calculator. (4 X 2 marks each = 8 marks)

P \ ~ |
a) 4P, TLE“ ‘_’n,\a _ uxal O
(L L) ~ = \_ T e
b) -P 4 . :
R s ch ey - R
(B} Tt T ¥S = 8V
\ o L‘k-"‘ s
9 6Ps L ;!
AR T e Tt o D s LD ERL
(,(9—b>a [0\‘ /b\.'{- 0 A {_, C/"J: q /lJ
d P, it ) i = 1
) 10P2 H);? . 10\ | . (,\Lk g 100 x ({CH R
Y - (ae) — = {0,000
Qot— L) IR\ a4,
‘ continued
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Assignment 1.1: The Fundamental Counting Principle and Permutations
(continued) .

6. Explain your thinking,.

a) Manitoba Public Insurance requires that learners must pass a written test before
receiving their Learner’s License. The test consists of twenty multiple choice
questions, of which sixteen must be answered correctly. Explain why this is not
an application of permutatxor\s (1 mark) . .
\ ool (1\ O (s 0 \‘({ o Mexy o lh o LC‘ C{ K)\b)(:“?\“) W Wl e y\

l\,\(‘. OYC \‘ﬁ C( R/\[) C)w ~) D \Y'V\ \J“\\ g\\\\ \Y\ \b\\ Q‘\BC \¥
does ot mudves u\_)\\\ b queshon) ey i whidhovdues HH
Are GRSy rec 0S oy as o mininLem “( 2 oxt ongwextd (svec

b) Describe, without calculating, how to find the number of ways three diff
_jobs can be filled from amongst eight people. ( twmark)

J;LLO 32l

P 2\) , -" ! ;;Q?r()‘“’i B f\(?’((:): %
N (m’r)( o :,;)\ ;; 5 —y = ; {\0
7. Find the number of dlfferenl*arran ements of the word FRIGHTEN if

g /_Y_‘—J

(6 X 1 mark each = 6 marks)

a) there are no restrictions

»
3Pg = >\ _ = )‘D

lj)l:, —’\ao’ qu-

b) the first letter must be G

| 4 3
& rlsds

@

InJ
\
(

=00

¢) the first letter isnota G

Uy 220- SOMO0= 3S230
r3Lbyd 3 2l -zsado

continued .
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Assignment 1.2

Permutations and Combinations

Total: 49 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Determine whether each of the following situations represents a permutation or a
combination. Explain. (4 X 1 mark each = 4 marks)

a) 10 singers are competing at a local singing competition. How many different
ways can the three top prizes be awarded?

Sinte e odey mAMerS Inths ColC L the tor
=2 ehze > iy NQU_&Q) vt K F)Q(ML&O&&\O‘(\

b) Three of your classmates are being selected to compete in a math competition.
How many different ways can three people be chosen?

ComnbineNon sunce e ordes GS%Q
trree c\G E;smqb‘:_a Aves Aot realief  In e
oy oxe ealed (A el greue
¢) How many different ways can 25 students be assigned to desks in a classroom?
Combinodar Sinte Yo svdT of how
TR ahodandd are Qrrtoryk A whicy esle

Mooy nev- oA
d) A coach must choose five players to go to the all-star tournament. How many
different groups of players can be chosen?

Co (W\bivxc:J(iQV\ e s NS N N\J\NQ)f\
fu S PolIS oIT selcoktal § oo nak

continued

Module 1: Permutations, Combinations, and the Binomial Theorem =



Assignment 1.2: Permutations and Combinations (continued)

2. Evaluate using factorial notation. Show all work. (4 X 2 marks each = 8 marks)

10
a) (3) \0 C—S C ’ (\\,
0¥ qAx¥ 320 T (a-re !
5%1 ‘l i (,0 ‘2—2 .
(\‘o
5 S A
b) (4) 3C-\ | (n'f) !
SxdxBxd _30 SR S
Sx3y 2 4l b ==
9 sCy /__3_}..._—— = & 23\1<J\C%‘VC

-—-_’-/

- \ by =
G0N T A AT

y |
B oG A B DORTTEC T 7 M
G-OQ! " Fe, TEen T o - o

3. a) Evaluate (P, . (1 mark)

b \ = - ¥
——— Loo (pybx%xgx d
REEERLL | n

DTS

1

b) Evaluate (C,. (1 mark)

et b Lx'S
= 2 - oFD - NSy —
(b-“i)'pl-\'é aLyy, 2 3 ——Z’ =

c) Which one of the above answers is larger? Explain using the definition of
permutations and combinations. (1 mark)

@frmd&)r\or\ since  +he ordw "m i trphoa.n

Gh Ynase wN\ R merT X >NoNs . continued
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Assignment 1.1: The Fundamental Counting Principle and Permutations
(continued)

d) the first letter must be G and the last letter must be H

é bg 4221 :L._ =190

e) the arrangements must end in TH

Liss et o 2ol o

i | e T

\
P, =120

f) the arrangements begin and end in a vowel

e TN (S

ngwo\:- to (hoose Kﬁm rfmcmi"-j VO"’Kf{

8. The positions of captain and assistant captain have to be assigned for a school
hockey team. If there are 15 players on the team, in how many ways can the captain
and assistant captain be assigned? Explain your method. (2 marks)

(7 12
o 0 Ve
/ Q\O}(}g/\ -)Zofq\b
\79@}6 O(‘a\ V' ‘\(\‘Q)Lo'/ \S x W = a |O
A\ N\ P
£ i ¢° & R
g p4L\0‘}\ o
'S Y4 L osxib= 21

&\P/Oﬁ\hsr\S Wp&\-ﬁ fwo Sm(:f(})
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Assignment 1.2: Permutations and Combinations (continued)

. 4. How many permutations are there of the letters of the following words?
(3 X 2 marks each = 6 marks)
WAR Q!
3 oAl i 10, 0BO
25 Z s
S g,
> _ S x ¥+ x éx S )
2 . A — = ¥4O
; K O{ o l_" (.Y &
9 F

I I, @y 419,001,600
4 == = =R ARASR 00
a2 m

L2\, @H
2 K
' A T

5. In how many ways can the letters of the word MAXIMUM be arranged if the three
Ms must be together? Explain your process. (2 marks)

s e dasl el - a2y

ey )

Iberdes matters 56 as oo SS A
Sms ore Yoseihes holes oS

3 Pos)ka\ﬁ \eHers Qmm Y e \C\Accws
M‘\QXQ@D( \\ @()\\QY\A SV r-cmcur\u&
W %\’Z Md \ 2

‘ continued
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Assignment 1.2: Permutations and Combinations (continued) .

6. In how many different ways can person A walk to person B, passing through street
intersection C, if the trip takes exactly 15 blocks? (3 marks)

B
() — ” A - Ry . R
B! UL Li,, § A x 14 x %P2 v 1 1Ox G < X (R0 IR0
- ~1 Q| ; o —
2 ) )\\ “}" 1% Lx ¥ xbxks /'m’p/x,l'\( > ¥

7. Lotto 6-49 is a lottery in which a person selects six different numbers from 1 to 49.
The order that the numbers are selected does not matter. How many ways can a
selection be made? (1 mark)

7N

 ( : N
a7 =L = 13,933 Qb

8. On a Grade 12 Mathematics examination, students must answer exactly five of the
first six questions and three out of the last five questions. In how many ways can this

be done? (2 marks) \
el &

,Cg x slen F—mmr ¥ 22 : b ﬂ(‘équg) by 60 , (10

@ r_l [ B | e EE—— e
p A < “ . la o
= deS o Zx2A! v

continued
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Assignment 1.2: Permutations and Combinations (continued)

9. Using the digits 2, 2, 2, 3, 3, 4, 5, how many

a) seven-digit numbers can be formed? (2 marks)

T GRS = S50 O

+5 = SDY40

b) seven-digit numbers can be formed if the number is greater than 3,400,000?

(5 marks)
Weten Mo2s Tl = 1D
(\ecﬁl';; ‘\’b ';-lor“ WA r:i;::; '::.)VY‘\
30c highss U e g
u u{)\\"@(\\ ,';‘r-\\)\\ S ‘..u\
0lks th. (oY

bos \5 L%Okf nonl

| 0PN @ AW S
\

¢) seven-digit numbers can be formed if the number is even? (3 marks)
i 2 s 2
bsuy2q) 4 - 2330
/?

(o
TEENONY (o e A

continued
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Assignment 1.2: Permutations and Combinations (continued) ‘

10. How many rectangles of various sizes are formed when seven vertical lines are
intersected by four horizontal lines? (2 marks)

11. How many ways can a committee of five be chosen from 10 girls and eight boys so
that the girls have a majority on the committee? (4 marks)

\3 D’x'»\) //‘r o ras e @ UC : Vi 73\'('\5 on Q. YD

bo>
Lz v gC L5 13028 = 33O P

\.\‘ 5\\(..‘ S

\Vooﬂ
o Cy s z?‘C‘ = A0 x Y= b BO

Q20 + |beQ = SOH0 |

e — ad C e L e S
12. Solve for n in the equatlon usmg the combination formulay;, ;,Cy = 6(,C,) (4 marks) (- (7 Le !'.
(ﬂ\—2 qv L\‘ (Q &) 2 > ﬁ—%;) —_—_—(OX(Z—
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\ 0.

(rwl)\ "; |
(- al " (n-a)al i o]
/r\—*"z\
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9;«.9)' (L 2k Al 42 =4
T2l S




4 Assignment 1.3

The Binomial Theorem

Total: 24 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Expand and simplify, using the Binomial Theorem. (2 X 4 marks each = 8 marks)

a) (2x+1) (2] + 1)
(})ann () ¢ Y ls v u G (ﬁ)(ﬂ?—x\; v | (é)* )1
O evits ) xepr P
@ 30T GO 12 2225 135, 1br 357 B 42wk n T 17 20k Ix)

2 b S \
1 BT +HUBXT L 6 F 21> + SLox" + 280x34 €YU« ? 4 14w

X continued
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Assignment 1.3: The Binomial Theorem (continued) ‘

10
2. Write and simplify the first three terms of (x — %) . (3 marks)

R R RS T N B T ) PR
X 2] e ¥ (;]

|0« (—X8> 4 us«" 1 120 (’Yu) o>

lb_ ]b(g '+u§\(6/\?0)<q

3. Find the fifth term of (% - 5)7 . (2 marks)
1
( t«)‘ [7 ) ('Tltﬂ*

{2
:%S—'%\‘

2

1y

continued ‘
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Assignment 1.3: The Binomial Theorem (continued)

4. Find and simplify.
12 = M ed ol \r
a) The middle term of (Zx - 21—x) . (3 marks) @h o '

()2 (-5)_qo0 (%bx)(éw“): oo

b) The term containing x? in (2x x ) . (3 marks)

e g i YR O Foty fEIT

/ ul w

41 - a\®
(Ep)(?x)c (4) = EBROD <§fo><:> <|2gz,><"’

- 36" Q 20}
?SOD’L ( = __,..\ = €V
22t/ S 3wl 75)7
12 ! Y
¢) The constant term in (2x‘1 - ZL) . (3 marks)
¥

2

5 9
d) The fourth term in (% = 2) . (2 marks)
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MODULE 1 SUMMARY

Congratulations, you have finished the first module in the course! In this
module, you learned counting techniques that allowed you to count the
number of unordered selections, called combinations, and the number of
ordered selections, called permutations. It can be quite complex to count the
number of arrangements of objects in certain situations, but now you know
how to count these arrangements quickly and easily!

You also learned how to use the Binomial Theorem, including Pascal’s
Triangle, to expand binomials. This method of expanding binomials is widely
used, as it decreases the amount of multiplying, adding, and simplifying

you have to complete, which also decreases the number of mistakes you may
make.

In the next module, you will be learning about function transformations.

Submitting Your Assignments

It is now time for you to submit Assignments 1.1 to 1.3 to the Distance
Learning Unit so that you can receive some feedback on how you are doing
in this course. Remember that you must submit all the assignments in this
course before you can receive your credit.

Make sure you have completed all parts of your Module 1 assignments and
organize your material in the following order:

() Module 1 Cover Sheet (found at the end of the course Introduction)

(] Assignment 1.1: The Fundamental Counting Principle and Permutations
] Assignment 1.2: Permutations and Combinations

) Assignment 1.3: The Binomial Theorem

For instructions on submitting your assignments, refer to How to Submit
Assignments in the course Introduction.
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Assignment 2.1

Transformations of Functions

Total: 28 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations. Note: Be
sure to label your scale and key points in your transformations.

1. Given the sketch of f{x) shown below, sketch A

each of the following functions. State the

domain and range of each function.

NEEEY
,M_L_ 2
AEERETET L aNEN
= =5 I (S X
-2
a) y=flx) —2 (2 marks)
[N e [
SRR HENEENE
{ i [ 1 i
[ == =1 i T e
fr(’? u\ : : |
1& \.\1 7 i ; T
ERNEEERE
. | ‘ (Lu‘\)
| | | | | .
i | o0 | b
o 571 5 O e |
1l } [ ] 7} 7'77_ q ”é”” continued
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Assignment 2.1: Transformations of Functions (continued)

IN

| (2-A3)

<€ —‘4 -2 2 4 }r
HEEN
| ¥
b) y=flx —3) (2 marks)
EEEEERZM EEEE
B I _: \{hl‘\ ||
"f ______ ‘ \/ ko\’b)
| ;\\

continued ‘
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continued

Function Transformations ®

Module 2:

(3 marks)
|
1
|
|

A

flx+2)+1

Assignment 2.1: Transformations of Functions (continued)
9y




Assignment 2.1: Transformations of Functions (continued)

YA

d) y= f(l*c) (2 marks)
fined, x values by 3

continued
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HRE 3

Assignment 2.1: Transformations of Functions (continued)

(2 marks)

continued
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Assignment 2.1: Transformations of Functions (continued)

A

b x L _
" EEEN § =2
. 2 |2 4 x| i
, T | 2x) _Z
g u 3 2
Y ‘ 3y |
4
1 .
f) y=§f(2x) (3 marks) o\w\dc y’sbb( 2
= ‘ EVW\ ) <_7,A -2;2:——‘
IL— : ! | | S ey — O ——z S U
' i | |
ANEERREENE o A5
INEN N RN 2 |

continued
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’ Assignment 2.1: Transformations of Functions (continued)

2. Let f{x) = x*. Sketch each of the following functions.
a) flx) (1 mark)

1 S | =] 11\ I 1 1
EEEEEEE

<t —
o)

| adl Ll |
’ | v | ¢ | i
b) y=filx—2) -5 (2 marks)
EERN & W 2 i M
| ] | BEA
| ] | | | cdow
FHEE 5 W S
| | | | 'l
| | { 1]
| VIRENE
. 3/,-p)| |
' T 1
| S .-
| ! ‘ | ‘ (L)-s) |
| ("."")
EUAEN
l [ | ! | | .
._;7_,,___1_,i_v__24 . | i :,_, =B =
|| [ [ ] | ] |
|| ' 1 | (qu) l |
| | | 3 ir | |
TN RN R Y I

‘ continued
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Assignment 2.1: Transformations of Functions (continued) .

42)
oy =3f(%x) :kma ks)( i
 divide Yha xR

| | Lo gy 2
| Nsu%\\()\b\ '3 by 3
(2.8) |7 (4, 2%)
(\/‘) ('Z_l'Q)

e O ! ; W oo % ( 0.0)
é \ z | - S ! (0 0)
L 7éq ? l T e=1, A0 (:z.’g)

: | =43
——Hr -4 (-2
- : )'YJ ;9 | !
L 1 "
| \
2279 ¢ gx3 - 2N
| 7 R %
| 9; .= oxXo - &
7 T
, -1x 5 = - %
67 5 =¥ I PE IR
“| 2 L = =
I

continued .
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‘ Assignment 2.1: Transformations of Functions (continued)

3. Each of graphs below represents a translation, stretch, and/or compression of the
given function, g(x), shown below. Write an equation for each new function in terms
of g(x) using correct notation.

‘ continued
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5.

Assignment 2.1: Transformapons of F/ﬁnctlons (continued)

a5 8} -/\".’\(5
b) (2 marks) #/’\/\ : r g\ﬂd 3_*25:"\ '
: — = a1 —

TR R Fes - (o)
: | A = -u)‘%\l

4. How should the function equation for f{(x) be modified if you want to perform each
of the following transformations? (3 X 2 marks each = 6 marks)

a) translate the graph two units to the right and three units up
\[ / X - <& ) * D

b) compress She graph vertically by a factor of 5 and horizontally by a factor of 3

1::%;‘)

¢) stretch the graph vertically by a factor of four and translate it three units to the

left ]
'.\ q i
EANN »
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Assignment 2.2

Combinations of Transformations

Total: 20 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Assume a graph of f(x) is given. Describe how the graph of F(x) is obtained, using
the correct order of transformations. (2 X 2 marks each = 4 marks)

=l fl 10~
)é((% Sl(i({ ,i)?)if*p sheteh by o factor of

2 and o horitonted (O OUSSIi D 4 /“Cmr

o( ? W L\.Cl'ﬂ IS W\pr\ {(m.‘v\\,[o\}(q fumt' = +o Hho (\jh"

‘ * 1 v
b) F(x)=7(f(8(x+2)))- cin uni ks v p
F(X) s a verhced sheteh ’-) [o J’Qv CD)C 7 e d

a hor ?on/«'\ﬁ Sf\tf—CﬂL—\ e f
alh

Nhn(l"\ I Jw;'/\oh }’YMSC\}QG’ Z U’“H'Lx h’ %L \/J:JLP; do(,ul-\

2. Given the function y = f(x), write the equation of the form y = af(b(x — h)) + k that
would result from each combination of transformations. (2 X 2 marks each = 4 marks)

a) Horizontal translation 3 units to the left, vertical translation 4 units down,

- af (5 (b
Y= 1 ({(i( *7>>)> —+

ertical compression by a factor of 6, horizontal stretch by a factor of 2, vertical
translatlon units up, and a horizontal translation 7 units to the right

((f &(x~l>+9\

1
horlzontal co pressmn bﬁla factor of 2, and a vertical stretch by a factor of -

continued
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Assignment 2.2: Combinations of Transformations (continued)

3. Given thé graph of f(x) below, show each transformation algebraically and
graphically.

2) g(x)= f(2(x+1))-5 = (3marks)
Graphically Y - Algebraically
r l : L \ | — . Z
/)h/'r/rﬁ/'\]mg Y)W\" ch b"/
verhced shateh b7 0

(Um’L ko Hao ""1[/'

5 uniks ] owyn

_y . V)

continued ‘
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Assignment 2.2: Combinations of Transformations (continued)

b) h(x) = 2f(%(x - 3)) +4 (3 marks)

,\\ro
4

Graphicalu\),b\ , Algebraically
TRE TR | ot sheson
| e |
« Verh el shet feln
s; ERE \K_x 5
E¢ <4 L7 ] 1 34\3 Hrarsleded\ intL

S—r—

| 3\)\"\\\’3 (\Sh\'

s anad U Unn

&

|
I
|
-
|
!

|
|
|

|

2
4. Sketch the function f(x) = 2(% (x+ 3)) — 5 and state the domain and range of the

function. (4 marks)

\”woh'eov\'\-& Skt\"()'\
\9&1 2

continued
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Assignment 2.2: Combinations of Transformations (continued) ’

5. The following graph represents a transformation of f{x) = x>. Write an equation for
the new function in terms of f(x) using function notation. (2 marks)

A |
8 (x)

A
| =Y
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Assignment 2.3

Operations on and Compositions of Functions

Total: 54 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Using the functions f(x) = x> + 3x — 18, g(x) = —x + 7, and h(x) = —x + 3, determine a
simplified function equation for the following and evaluate as indicated.

a) (f+ g (2 marks)
( f¥j><K>: X‘j*%f =I% =%+

2
=B = ST

b) (f+ 9O (1 mark)

%3 x 3y -8 = x +F
3+ 2B)-1R-34Y
et 8 e Bk A =

Q) (%)(x) (2 marks)

continued
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Assignment 2.3: Operations on and Compositions of Functions
(continued)

o (Lo amm
Li“&“?*if—wi @f+3(@")_ il 3
h 7 45 I (134’2 N ‘
e) (h-gx) (2 marks)

(f\x +73> ( X +’+>

2 LAY = FH *’@\
= ;( - 10 X ‘\’&\

f) (- 2)0) (1 mark)

(-x+2) (-»+7F)

-0 +5>Q'o+°r)
-0 -0+

=

"

\)

continued

110 B Grade 12 Pre-Calculus Mathematics




Assignment 2.3: Operations on and Compositions of Functions

(continued)

g) (h—9)x) (2 marks)

:’Y*S-\X~1

h) (h— g)(-1) (1 mark)

\t

|\
—r
(N
|
\
-

Module 2:

Function Transformations ®

continued
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Assignment 2.3: Operations on and Compositions of Functions
(continued)

2. Letf{x) =2x?>+ 5x — 6 and g(x) = x* — 2x + 4.
a) Find (f + g)(x). (2 marks)
N o ( + ¥ T - S H

:&/\ -\—ngb

o 3xR 43y -

b) Graph (f + g)(x). Show your work. (2 marks)

¢) State the domain and range. (1 mark)

continued
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Assignment 2.3: Operations on and Compositions of Functions
‘ (continued)

3. Consider the graphs of f(x) and g(x) shown below.
R i AT T TTTTTIIT

Il
|

11
EEEE
HEER

l

a) Create a table of values for (f - g)(x). (2 marks)

continued
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Assignment 2.3: Operations on and Compositions of Functions
(continued)

b) Sketch the graph of (f - g)(x). (1 mark)

continued .
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Assignment 2.3: Operations on and Compositions of Functions
(continued)

4. Letf{x) = (2x + 4)(x + 1) and g(x) = 2. Determine the simplified equation (é)(x)

Graph (g)(x) , stating the domain and range. (4 marks)

continued
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Assignment 2.3: Operations on and Compositions of Functions
(continued)

5. Use the graphs of f{x) and g(x) shown below to evaluate the following.
(4 X 1 mark each = 4 marks)

| YA
8
6
g i
! |
l e o1 fix) e
€ -6 -4 -2 2 4 6)x
=3
; -4
L | Y
a) (§+ANH=3)
b (f— 9@

continued
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Assignment 2.3: Operations on and Compositions of Functions
(continued)

9 (80

|~

ot

6. Given that f(x) = 2x — 6 and s(x) = %x + 3, find the following,

a) s(t(x)) (2 marks)
b) t(s(x)) (2 marks)
o) s(s(x)) (2 marks)

continued
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Assignment 2.3: Operations on and Compositions of Functions

(continued)
d) #(t(x)) (2 marks)
e) s(t7) (1 mark)
f) s(s(=3) (1 mark)
g) t(s(8)) (1 mark)

118

t(t(—%)) (1 mark)

Does s(t(x)) = #(s(x)) for all values of x? Justify your answer using composition of
functions. (1 mark)

continued
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Assignment 2.3: Operations on and Compositions of Functions

‘ (continued)
7. If f(x)=+vx+3and g(x) =x* -1,

a) determine the simplified equation of h(x) = g(f(x)). (2 marks)

b) determine the domain and range of h(x) = g(f(x)). (2 marks)

. ¢) sketch the graph of h(x) = g(f(x)). (1 mark)

. continued
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Assignment 2.3: Operations on and Compositions of Functions
(continued)

1
= and g(x) =|x|, determine the equation and sketch g(f(x)). (4 marks)

8 If f(x)=

continued ‘
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Assignment 2.3: Operations on and Compositions of Functions
‘ (continued)

9. Use the graph of the function f{x) shown below to sketch:
a) |f(x)| (1mark)

b) (3 marks)

L
f(x)

BN BEY W

O 1 e e (A = T

¥ A (S D (N 1Y S |
EANRE HNms

— flx) Ll lon] of ¥ el . Lo || el

a) Graph of | f{x) |

4 : = i

I S |— C | 4 - ‘ |

) A O

En el SEEL e el ]
EN | |

Y O A O e Y

EREREREEEREERCAE

. continued
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Assignment 2.3: Operations on and Compositions of Functions
(continued)
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‘ MODULE 2 SUMMARY

Throughout this module, you expanded on your knowledge of functions. You
learned how to transform functions with the use of translations, stretches,
and compressions, similar to how you transformed quadratic functions in
Grade 11 Pre-Calculus Mathematics. You also learned how to graph the
reciprocal or the absolute value of any function when you were given the
graph of that function. These strategies will come in handy throughout the
rest of the course as a great deal of graphing is required. These strategies will
also prepare you for learning about reflections in the next module.

You also learned about operations on functions and compositions of
functions. Operations and compositions are different ways of combining
functions. You may not notice it, but you will often encounter operations on
functions and compositions of functions when you are dealing with more
complex functions.

Submitting Your Assignments

It is now time for you to submit Assignments 2.1 to 2.3 to the Distance
Learning Unit so that you can receive some feedback on how you are doing
in this course. Remember that you must submit all the assignments in this
course before you can receive your credit.

Make sure you have completed all parts of your Module 2 assignments and
organize your material in the following order:

(] Module 2 Cover Sheet (found at the end of the course Introduction)

) Assignment 2.1: Transformations of Functions

] Assignment 2.2: Combinations of Transformations

(] Assignment 2.3: Operations on and Compositions of Functions

For instructions on submitting your assignments, refer to How to Submit
Assignments in the course Introduction.
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Assignment 3.1

Reflections in the x-axis and in the y-axis

Total: 34 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. A function contains the ordered pairs (1, 0), 4, —=3), (=6, 1), and (0, =5).

a) What are the corresponding ordered pairs if this function is reflected through
the x-axis (vertically)? (1 mark)

b) What are the corresponding ordered pairs if this function is reflected through
the y-axis (horizontally)? (1 mark)

continued
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Assignment 3.1: Reflections in the x-axis and in the y-axis (continued)

2. Using the sketch of g(x), sketch the following. Explain the transformations, in words

or algebraically.

YA
T 8(x)

f 4

i \ 2
€ -4 ;] 2 4 ?
=2 '
-4 ]

Y
a) y=g(—x)+3 (2 marks) b) y=—-g(-(x—1) (3 marks)

continued
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Assignment 3.1: Reflections in the x-axis and in the y-axis (continued)

¢) y= —%g(x) +3 (3 marks) d) y=-g(-2(x+2)) (3 marks)

continued
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Assignment 3.1: Reflections in the x-axis and in the y-axis (continued)

3. For each of the graphs of f(x) below, write the equation of the transformed function, .
g(x), in terms of f(x).

a) (2 marks)

[y ‘ [ [ Y,
- fix) A 8®)+—1— A

=Y |

b) (2 marks)

continued
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. Assignment 3.1: Reflections in the x-axis and in the y-axis (continued)
©) (1 mark)

YA ‘ 7 YA
fz) ‘ 8(x) [
I T B 1 Ly . 4 “
- i ‘ + . + $— ‘4
i 4 -2 2 - 6 >\’ - -6 —‘4 -2 2 ;‘l
2 ~ | | - 2
! b
Lol 4 ! h—k/
L Y Y

. continued
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Assignment 3.1: Reflections in the x-axis and in the y-axis (continued) ‘

4. Sketch the following functions.
a) fx==|-@x+1]| -3 (3 marks)

b) g(x)= —3,’—%x (4 marks)

continued .
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Assignment 3.1: Reflections in the x-axis and in the y-axis (continued)

5. For each of the graphs below, write the equation of the transformed function in

terms of the basic function of the same type.

a) (3 marks)

)

YA

A

YA
— 8(x)

i 4
+—2

‘. 4 -2

(-4,-1) | /
| Lo,

(-1, -0.5)
-4
Y

=N

=Y

Module 3:

Reflections m

continued
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Assignment 3.1: Reflections in the x-axis and in the y-axis (continued) ’

¢) (3 marks)

y
—1 aA — 1 hx)+—
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Assignment 3.2

Inverse Functions and Relations

Total: 31 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Use the graph of f(x), shown below, to sketch the graph of y = f~(x). (1 mark)

continued
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Assignment 3.2: Inverse Functions and Relations (continued)

2. Reflect each of the functions below through the line y = x.

a) (1 mark)

YA
+ 4
(-6, 3)
(-2.2)
2
-4,1)
- e >
-6 -4 2 2 X
-2 -
2-2
-4
Y

continued
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. Assignment 3.2: Inverse Functions and Relations (continued)

b) g(x)=2(x+1) -3 (2 marks)

bt T
T |
|
7 ‘ ]
|
—— ‘T ’
REGE
|
R 5 (B O (S |
BN | |
oo O A}
L | e
e e
| T B
! N
\
: w?l.
ETEEn E e |
s L L
i | || |

. continued
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Assignment 3.2: Inverse Functions and Relations (continued)

3. Write the coordinates of the inverse of the following function. (1 mark)

f(x)={(-3,-4),(-2,5).(0,0), (2, ~5), (5,7), (6, - 1)}

4. For each of the following relations, determine if they are one-to-one functions.
(3 X 1 mark each = 3 marks)

a) ] A %
fix) - TA" s 7 M
- 21 o TECE
= -4 “2 2 4 >1
= — 2 = = =
L s i ()
v L1
b) | A
4 8(x)
2 /
T = 2 \ 2 s | X
_2\‘\)
-4 !
Y |

continued .
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Assignment 3.2: Inverse Functions and Relations (continued)

<)

A

%

#

h(x) —!

-2

(=]

=Y

Module 3:

Reflections

continued
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Assignment 3.2: Inverse Functions and Relations (continued) ‘

5. Show algebraically that the functions fand g are inverses of each other.
(2 X 2 marks each = 4 marks)

2) f(x)=%x+1 g(x) =2(x-1)
b) f(x)=3(x—1) g(x) = Px +1

continued

78 B Grade 12 Pre-Calculus Mathematics



(1 mark)
| ' YA ]
et 1 |
. 4 | |
8@ | | v
——— 1 !
<

of f(x) to ensure f~(x) is a function.

a) flx)=3x+5 (2 marks)

’ | | ‘
B R P 0
e Y] 5 Ll 58] B
: \ ‘\ | ‘ |
s o o O N L]
| |I290 }__;,L ‘_-,_,f 1,_;
: ‘ | {5 Dl (e j__”}
ESEANSHEAL SNEE
HEEEREERER

Assignment 3.2: Inverse Functions and Relations (continued)

Module 3:

Reflections =

6. Determine graphically if the following sets of relations are inverses of each other.

7. Find f~'(x) algebraically. Graph f~'(x). If necessary, write restrictions on the domain

continued

79



Assignment 3.2: Inverse Functions and Relations (continued)

b) f(x)= %x -4 (2 marks)

0 flx)=2x*-6 (3 marks)

continued ‘
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Assignment 3.2: Inverse Functions and Relations (continued)

d) fix)=x*—8x+ 16 (3 marks)

continued
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Assignment 3.2: Inverse Functions and Relations (continued)

8. Find the inverses of the following functions and sketch the graph

a) f(x)=42(x-1)+5 (3 marks)
M | L

b) Explain the connection between the domain and range of f{x) and fY(x). (1 mark)

continued
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Assignment 3.2: Inverse Functions and Relations (continued)

9. Given: g(x) = (x — 4> -2
a) Graph the function g(x). (1 mark)

a ‘ ] | | | } | ]
FiE A E e 1]
ol | | HOiE
| b]- 1 e
ki MEAENE SN :
B LT |
L sl | |
HE HN |
EEEEEEENE |
51 1 LA | |
el 1] || | L]
| FEiR | = .
| I ] e
L | ‘ B [ S
b) Graph the inverse of g(x). (1 mark)
Lod o} HEd i e R
Ll A CETEFEET
P | |
| | J
ENNEHEENT Nl
Eles | ||
| \ : L | 1 ‘.
‘F‘ - | 1 ! —— B
- A |
| | | |

Module 3: Reflections =

continued
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Assignment 3.2: Inverse Functions and Relations (continued) ‘

¢) Is the inverse of g(x) a function? Explain. (1 mark)

d) Determine restrictions on the domain of g(x) in order for its inverse ¢ }(x) tobea
function. (1 mark)
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. MODULE 3 SUMMARY

In this module, you learned all about reflections. You learned about
reflections through the x-axis, the y-axis, and the line y = x. A reflection is a
different type of transformation and thus you learned about the effect various
reflections have on the function y = f(x).

You also learned how to find inverse functions, which are related to
reflections through the line y = x. You were able to find inverse functions both
algebraically and graphically. However, sometimes inverse relations are not
functions. If a function is one-to-one, its inverse is a function. If not, you can
often restrict the domain of the function to ensure its inverse is a function.

In the next module, you will be learning about polynomial functions. Linear,
quadratic, and cubic functions are examples of polynomial functions. You will
find patterns in the next module that extend to polynomial functions of any
degree.

Submitting Your Assignments

It is now time for you to submit Assignments 3.1 and 3.2 to the Distance
Learning Unit so that you can receive some feedback on how you are doing
in this course. Remember that you must submit all the assignments in this
course before you can receive your credit.

Make sure you have completed all parts of your Module 3 assignments and
organize your material in the following order:

(1 Module 3 Cover Sheet (found at the end of the course Introduction)

() Assignment 3.1: Reflections in the x-axis and in the y-axis

(] Assignment 3.2: Inverse Functions and Relations

For instructions on submitting your assignments, refer to How to Submit
Assignments in the course Introduction.
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Polynomial Functions

Total: 40 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Identify the polynomial functions in the following set of functions. Justify your
answers. (2 X 1 mark each = 2 marks)

a) y=x3+2x—J§
This s @ Po\jF\OM*CQ {:ﬁd\'ow };ccmbk\
Re  exoorenk o sdhole coMe(sS and

N be wntterny G \11*3'\'17“5

1
b) y=—3—4
X

s S (\0* Q Fo\vlr\or\r\\&.Q {L}X\(_,\'\‘,‘QV\ \,\r\Qc

Voorcloe  con not o \efl i Ao e nominehoy
S when Phe ¢ & oo T e

(\U»“\Q‘(Ck)(b \/‘ \ becomos ¥ e N 2“(’0m 2 gV, %,
= rObF O wwele o s
2. State the maximum number of turns, as well as the right and left end behaviours for
each of the following graphs. (3 X 2 marks each = 6 marks)
a) flx)=-2+3x*—4x+1
slccosone tha M e is o3dd awnd t0~a_
\ep du coelfyarent s MSCA}W‘Q )
o 66( u(}}\ Wa ho Hro (‘1?/‘\1 cuned nes
he Hio ICF+ ]uE! like the li G

continued

¢ (5»? CCU\VX\ K/\Q O(:'\Q\«.’(C n ;() 3 _& (]Vﬁ\ﬁf(’ Ol V—C
e QQ’)S{\O\ A~ e ﬂu \
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Assignment 4.1: Polynomial Functions (continued) ‘

b) gx)=x*-5x*+x—7
Beaunse s deqree 0 i 4 there OFe B tors pss e
» e anse We Aegree vs NN and \\al= \fcxdw\ﬁ
0B ok S posiNy=e T Cﬁwu(\n rrses Ko e
\€C\’ o ok v’i":)\\)v \Su:;\ W e (\Q Y = e

O f)=r-3t-r-7 "
o Beconnst YRy Cks‘fﬁe a DS Mose ore Y rons cosst \€ .
sbeasne. Yo dt&f(ﬁ 'S 0dd and th i‘fgd.uj
OUIR G LnF 13 posiRve  thre el dscs o
.MU (\:)Y\-\— onc Qq\\.% o e @ e \\ne VESY

3. Match the polynomial function with the correct graph. (6 X0.5 mark each = 3 marks)
1y ) % 6

4° 2
15,2 7 _5 e ’
; =

o y=x'-32"+2 =%

a
d y=-x'+4° —3x2+1 = IV
e) y=x —2x* =32 +5x% +4x -1 = Vi
:4

f) y:—x5 A (R

continued
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Assignment 4.1:

i)

A

o

A

-8

%0 4 D

;

~
-
o
®

=27

-6

-8

ii)

iv)

vi)

Polynomial Functions (continued)

A

-8

-6

continued
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Assignment 4.1: Polynomial Functions (continued)

4. Analyze the following graphs to determine the degree and the sign of the leading
coefficient of each function. (6 X 1 mark each = 6 marks)

a) A

8

o

o J

A

b)

Y

\
_ odd o Partc

— postbve (oe(fctent

—-N\e

0 C)(\fe

COP[{‘\ CACW -

— oA C\ A {HBYQ'K

continued

52 B Grade 12 Pre-Calculus Mathematics



Assignment 4.1: Polynomial Functions (continued)

%)

A

-4 -

A

.dc\vcc SRS

- \fgc\pu} (ol @:o(‘v\\f

'S e e

$ O\*”C\FC’r O EACETY

J
& \vOCLL\j coOe. ((:’c‘er\L/

continued
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Assignment 4.1: Polynomial Functions (continued) ’

YA
e) 8

6 ocle! de \w’ <(C
4 U

i N
' o (?O y | ' S
o C,G e ( ( c ey (/

A
Y

continued .
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Assignment 4.1: Polynomial Functions (continued)

5. Divide using long division and write your answer in the form

dividend = (divisor)(quotient) + remainder.
Q) @P—-2x2+3%x -1+ @x-1)

q\7+z~41’5
gt )uy%'&XZ +3x =
B IVERN I

'L\<2*5X-—\
2
— 2 e & 2K

b) (8x* — 2x2 + 2x +4) + (2x — 3)
}Hg’s by + Axt™»
k=3 ) Zxt 40 * 4% M
— ¥y '*‘\’Z%S

Tl PO T

NZ2x3 4 \‘7;\(1
Yoz 4 2w +Y

,\bx‘)’ + %

e A S A
Zoles ™=t

_ by 439

(3 marks)

\t X ¥ 4 2x+ S \N\H'\
(amouasies o Y
(4 marks)

‘4‘/} -l—(ax Z’L\g‘( M%
'mmq\_\\g\.\w r\g w%

RS i Al

43
(4 marks)

Q) —35—8x—22x2+3x* — 25 + (x + 2)

continued
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Assignment 4.1: Polynomial Functions (continued) ’

6. Use synthetic division to find the quotient and the remainder. Write your answer in
the form dividend = (divisor)(quotient) + remainder. (3 X 4 marks each = 12 marks)

a) P-x+2)+@x+1

b) (24 + 423 — 22 —49) + (x — 2)

0 (—x* —15x +20) + (x + 3)
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Assignment 4.2

Factoring and Graphing Polynomials

Total: 42 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Use the Remainder Theorem to determine the remainder when each of the following
polynomials are divided by x — 6. (2 X 1 mark each = 2 marks)
a) fly=*—-22-Nx—18 ¢ =(lo
2 - 'Z— ’
-(ln) ‘O)Lb) Zl(b)'\g F(‘FV\C\‘-"\M Ty O
= 2\ -2 x 3o -\~ \ 3B
. 216 -32 ~126-18
ot =
b) g(x) =x*— 8x® + 5x% + 18x + 114
()1 - € (LY 4 5() + BLLIT WY
=\ -8 xb® 4 R0+ 108 +\LY
= 2%~ & x 2\\.
< 1bA%s -1l = =30
2. Use the Factor Theorem to determine whether x + 4 is a factor of each of the

following polynomials. (2 X 2 marks each = 4 marks)
a) flx)=x>+ 1022 + 32x + 32

s 10 (e (C9)wa2

e A T v b Ve s
O = Q ’

b) g(x)=x>+ 7x* — 17x — 119x% + 16x + 108

C97 43 O =3 9 19 ) L) e

-y
b —
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Assignment 4.2: Factoring and Graphing Polynomials (continued) ’

3. Factor completely:
a) flx) =x° + 5x* — 21x® — 137x% — 88x + 240, knowing that f{5) = 0 and f(-3) = 0.
(5 marks)

continued .
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. Assignment 4.2: Factoring and Graphing Polynomials (continued)
b) flx) =x® + 8x? + 5x — 50 (3 marks)

‘ continued
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Assignment 4.2: Factoring and Graphing Polynomials (continued) .

9 flx)= —x* — 4x° + 19x% + 46x — 120, knowing that (x + 5) and (x — 2) are factors.
(5 marks)

continued .
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4. a) For the function f{x) = x> — 9x2 + 23x — 15, find:

i) the zeros (3 marks)

= |
=5
i
ii) the y-intercept (1 mark)

NG

iii) left-right end behaviour (1 mark)

(el va Is douur
F15€3 U =

iv) the sketch of the graph (2 marks)

(
J
1
-

LT
T .l_

Assignment 4.2: Factoring and Graphing Polynomials (continued)

Module 4:

Polynomials W

continued
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Assignment 4.2: Factoring and Graphing Polynomials (continued)

b) For the function f{x) = (x + 3)*2x + 1)(x — 1), find:

i) the zeros (2 marks)

x= -5
X_’/\/Z_
f':\

ii) the y-intercept (1 mark)

- 9

iii) left-right end behaviour ( 1_mark)

hoth osides nSC

iv) the sketch of the graph (2 marks)

continued
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Assignment 4.2: Factoring and Graphing Polynomials (continued)

¢) For the function f{x) = —(x* — 6x + 9)(x? — x — 6), find:

i) the zeros (2 marks)

X= 5
e — 2.

<=3

ii) the y-intercept (1 mark)

s

iii) left-right end behaviour (1 mark)

HO W = fj (@ CQLU C\':)U\)r\

\

iv) the sketch of the graph (2 marks)

\ n \’“ \l‘ \C ‘*\/. ( (\-l.\ A

)

Module 4:

Polynomials ®

continued
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Assignment 4.2: Factoring and Graphing Polynomials (continued) ‘

5. Three consecutive integers multiply together to give —120.
a) Determine a polynomial equation to represent this situation. (1 mark)

b) Using your equation from part (a), determine the three consecutive integers that
multiply together to give —120. (3 marks)
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MODULE 4 SUMMARY

In this module, you learned more about cubic, quartic, and quintic polynomial
functions. You learned about the characteristics of each of these functions,

as well as techniques you can use to help graph these functions. In order to
determine the zeros of each of these functions, you needed to first learn how
to divide polynomials by a binomial using long division or synthetic division.
Then, using the factor theorem and the remainder theorem, you were able to
completely factor polynomial functions.

After you write your midterm examination, you will start the second half of
the course. In Module 5, you will be learning about trigonometric functions
and the unit circle.

Submitting Your Assignments

It is now time for you to submit Assignments 4.1 and 4.2 to the Distance
Learning Unit so that you can receive some feedback on how you are doing
in this course. Remember that you must submit all the assignments in this
course before you can receive your credit.

Make sure you have completed all parts of your Module 4 assignments and
organize your material in the following order:

] Module 4 Cover Sheet (found at the end of the course Introduction)

] Assignment 4.1: Polynomial Functions

(] Assignment 4.2: Factoring and Graphing Polynomials

For instructions on submitting your assignments, refer to How to Submit
Assignments in the course Introduction.
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Midterm Examination .

Congratulations, you have finished Module 4 in the course. The midterm
examination is out of 100 marks and worth 20% of your final mark. In order to
do well on this examination, you should review all of your learning activities
and assignments from Modules 1 to 4.

You will complete this examination while being supervised by a proctor.
You should already have made arrangements to have the examination sent
to the proctor from the Distance Learning Unit. If you have not yet made
arrangements to write it, then do so now. The instructions for doing so are
provided in the Introduction to this module.

You will need to bring the following items to the examination: pens/

pencils (2 or 3 of each), blank paper, a ruler, a scientific calculator, and your
Examination Resource Sheet. A maximum of 3 hours is available to complete
your midterm examination. When you have completed it, the proctor will
then forward it for assessment. Good luck!

At this point you will also have to combine your resource sheets from
Modules 1 to 4 onto one 8%2” x 11” paper (you may use both sides). Be sure
you have all the formulas, definitions, and strategies that you think you will
need. This paper can be brought into the examination with you. We suggest
that you divide your paper into two quadrants on each side so that each
quadrant contains information from one module.

Examination Review

You are now ready to begin preparing for your midterm examination. Please
review the content, learning activities, and assignments from Modules 1 to 4.

The midterm practice examination is also an excellent study aid for reviewing
Modules 1 to 4.

You will learn what types of questions will appear on the examination

and what material will be assessed. Remember, your mark on the midterm
examination determines 20% of your final mark in this course and you will
have 3 hours to complete the examination.
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Midterm Practice Examination and Answer Key

To help you succeed in your examination, a practice examination can be
found in the learning management system (LMS). The midterm practice
examination is very similar to the actual examination that you will be
writing. The answer key is also included so that, when you have finished
writing the practice examination, you can check your answers. This will give
you the confidence that you need to do well on your examination. If you do
not have access to the Internet, contact the Distance Learning Unit at
1-800-465-9915 to get a copy of the practice examination and the answer key.

To get the most out of your midterm practice examination, follow these steps:

1. Study for the midterm practice examination as if it were an actual
examination.

2. Review those learning activities and assignments from Modules 1 to 4 that
you found the most challenging. Reread those lessons carefully and learn
the concepts.

3. Contact your learning partner and your tutor/marker if you need help.

4. Review your lessons from Modules 1 to 4, including all of your notes,
learning activities, and assignments.

5. Use your module resource sheets to make a draft of your Midterm
Examination Resource Sheet. You can use both sides of an 812" by 11” piece
of paper.

6. Bring the following to the midterm practice examination: pens/pencils
(2 or 3 of each), blank paper, a ruler, a scientific calculator, and your Midterm
Examination Resource Sheet.

7. Write your midterm practice examination as if it were an actual
examination. In other words, write the entire examination in one sitting, and
don’t check your answers until you have completed the entire examination.
Remember that the time allowed for writing the midterm examination is
3 hours.

8. Once you have completed the entire practice examination, check your
answers against the answer key. Review the questions that you got wrong.
For each of those questions, you will need to go back into the course and
learn the things that you have missed.

9. Go over your resource sheet. Was anything missing or is there anything
that you didn’t need to have on it? Make adjustments to your Midterm
Examination Resource Sheet. Once you are happy with it, make a photocopy
that you can keep.
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Degrees, Radians, and the Unit Circle

Total: 31 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

i

Convert each of the following angles to radians. Simplify and write the exact answer.
(2 X 1 mark each = 2 marks)

a) —572° Z'\L,\‘))TF % c\ o\gé’Zé
L\‘S

. — 1 —

b) 724° T
FIM i 7;C =" 16 \1c B (03ko\2
120 q-s

Convert each of the following angles to degrees. (2 X 1 mark each = 2 marks)

a)—% = —__Li—q \ 2O
) i
= —Uux20° = ot @0
) 2

o =<0 ' wpp®

Explain how you would draw an angle of 3 radians on any given circle. (1 mark)

continued
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Assignment 5.1: Degrees, Radians, and the Unit Circle (continued) ‘

4. Determine all of the angles that are coterminal with the given angle over the domain
[~720°, 720°]. (2 X 3 marks each = 6 marks)

a) 310°
310-360= S
_ D - FoO= O

> G = 0
210 120’ = (70
ot
b) —681°

hall w2t 28

~39\“+§b0°t3<7°
26° +-ZeoPX = =2q7°

5. Determine all of the angles that are coterminal with the given angle over the domain
[—4m, 47]. (2 X 3 marks each = 6 marks)
7

a) —'g

continued .
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‘ Assignment 5.1: Degrees, Radians, and the Unit Circle (continued)

3z

b)4

6. Express the angles that are coterminal with the following angles in general form.
(2 X 1 mark each = 2 marks)

117

o -

b) 276°

‘ continued
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Assignment 5.1: Degrees, Radians, and the Unit Circle (continued) ‘

7. Sketch the following angles. Be sure to state the coterminal angle. Determine the
exact coordinates on the unit circle corresponding to each of the following angles.

(4 x 2 marks each = 8 marks)

a) 600°
YA
- >
Y
b) _177r
6
IIA
Y

continued ‘
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Assignment 5.1: Degrees, Radians, and the Unit Circle (continued)

0 12xn
YA
< .
\l
d) —225°
YA
5 >
\l

continued
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Assignment 5.1: Degrees, Radians, and the Unit Circle (continued) .

11
8. Show that the point with coordinates (ié_—, g) is on the unit circle. (2 marks)

5 1
9. Is the point (Z' Z) on the unit circle? Explain without doing any calculations.

(1 mark)

10. Determine the equation of a circle centred at the origin with a radius of 5 cm.
(1 mark)
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Assignment 5.2

The Six Trigonometric Ratios

Total: 32 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Use the coordinates of the points on the unit circle and the definitions of the circular
functions to find the following values.
a) sin 390° (2 marks) 5 \—
o

b) cos (—5%) (2 marks) — — /\1—3
P
o tan(0° (1 mark) 0
7z WJ/%
d = = o
) csc 3 (1 mark) = /é-
e) sec 210° (1 mark) - = - \"'_3 2 iy —_
T e i = A€ 0= “»r,(
L \| =

f) cot (——%) (2 marks) O

continued
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Assignment 5.2: The Six Trigonometric Ratios (continued)

2. Determine the exact value of the following expression. (4 marks)

sin’ (—%) + 2 cos? (%) cot? (—%)

! :
s () ()
7
-\*Z’[;KQ

3. Find an approximate value, rounded to 5 decimal places. (6 X 1 mark each = 6 marks)

. 97
a) sin —
13

0. 2212

b) cos 582°

-0 ?L&B\%

¢) tan7

continued
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Assignment 5.2: The Six Trigonometric Ratios (continued)

' d) csc51°
Wl (Hall
T

e) sec —
10

L oS Ul

4. Find the exact values of the remaining five circular functions if given the following
information. (4 marks)

‘ sin9=—%andtan0 <0

. continued
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Assignment 5.2: The Six Trigonometric Ratios (continued)

5. Solve the following equations over the indicated intervals. All answers must be exact
special values. (2 X 2 marks each = 4 marks)

a) secf =—i,056 <2z

V2
b) tan@=0, =720° <0 <0

6. Determine the measures of all the angles of rotation in the standard position over

the interval —4x <6 < 0 that correspond to the coordinates ( 1 _J3

—5, —7) (2 marks)

7. Determine the exact values of the six trigonometric ratios, given that the point
26 ; ; ; : s
?\/—, - g] is a point on the terminal arm of an angle in standard position. (3 marks)
S O = —%— e = x =— = _~vb
3 - =
e 2@/\)/-:&3 (;) \(Z—; \ 7
L G S o
0SS B = 7 — |
—” (—(‘{J(‘ ‘ﬁ) == — P l,__—-
SViMes ‘ r,
\ ,O
= S\ 9 ]
tane = o Se @ =—— _ -5
(CSo XS sl
(@ l'_ \g e ms 'R
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Trigonometric Functions and Their Graphs

Assignment 5.3

Total: 26 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Fill in the property chart for each function. Sketch the following curves.

a) y=-2sin (%Y) +4 (6 marks)

y=-2sin (%x)+4

Period

Amplitude
Phase Shift (Horizontal)

Domain

Range

y-intercept

A

continued
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Assignment 5.3: Trigonometric Functions and Their Graphs (continued)

b) y = cos (%(r -7 )) — 3 (6 marks)

138

y=cos(%(x—n))—3

Period

Amplitude

Phase Shift (Horizontal)

Domain

Range

y-intercept

A

. J

continued
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Assignment 5.3: Trigonometric Functions and Their Graphs (continued)

2. Find the amplitude, period, horizontal shift, and vertical shift for the following
functions. (2 X 2 marks each = 4 marks)

7 3
=-=5sin|—|x+—||-2
a) y 551n(4(x 2))

b) y =2 cos (—2(x—%))+3

3. Find an equation of the following graph as a sine function, and then as a cosine
function. (4 marks)

- - - - t +
5w -2n dn -n = 7 3 57
2 2 2 4. =2 2 2

continued
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Assignment 5.3: Trigonometric Functions and Their Graphs (continued) .

4. A weight attached to the end of a spring is bouncing up and down. As it bounces,
the weight’s distance from the floor varies sinusoidally. You begin measuring the
weight’s distance from the floor when it is at its lowest point, 20 cm above the floor.
One second after you start timing, the weight reaches its highest point, 50 cm above
the floor. You could model the height as a function of time.

weight

floor

a) What is the amplitude of this function? (1 mark)

b) What is the period of this function? (1 mark)

continued .

140 B Grade 12 Pre-Calculus Mathematics



Assignment 5.3: Trigonometric Functions and Their Graphs (continued)

¢) Sketch at least one period of the graph of this function. (1 mark)
A

d) Write a possible formula for the distance of the weight above the ground
t seconds after you began your measurements. (2 marks)

e) What will be the weight’s distance above the floor 1.5 seconds after you began
your measurements? (1 mark)
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MODULE 5 SUMMARY

Congratulations, you have finished the first module in the second half of this
course!

In this module, you learned how the six trigonometric ratios—sine, cosine,
tangent, cosecant, secant, and cotangent—were related to the unit circle. You
then studied these ratios as functions. With the sine and cosine functions, you
performed transformations and analyzed the properties of each function.

In the next module, you will continue to study the topic of trigonometry with
a focus on trigonometric identities built from the unit circle.

Submitting Your Assignments

It is now time for you to submit Assignments 5.1 to 5.3 to the Distance
Learning Unit so that you can receive some feedback on how you are doing
in this course. Remember that you must submit all the assignments in this
course before you can receive your credit.

Make sure you have completed all parts of your Module 5 assignments and
organize your material in the following order:

(] Module 5 Cover Sheet (found at the end of the course Introduction)

( Assignment 5.1: Degrees, Radians, and the Unit Circle

] Assignment 5.2: The Six Trigonometric Ratios

(] Assignment 5.3: Trigonometric Functions and Their Graphs

For instructions on submitting your assignments, refer to How to Submit
Assignments in the course Introduction.
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Assignment 6.1

Solving Trigonometric Equations

Total: 21 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Solve the following equations over the indicated intervals. Provide exact answers
wherever possible. Round to 3 decimal places when necessary.

a) tan x = \[5, 0=y <2w (1 mark)
7//

>

b) secx =25, 0° < x<180° (2 marks)

C) C€SC X =secx, —-T=<0<m (2 marks)

continued
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Assignment 6.1: Solving Trigonometric Equations (continued) ‘

2. Find the general solution to each of the following equations.

a) sin 6 S (2 ks)
R a
5 marks
b) cos?6 — cos =0 (3 marks)

3. Solve the following equations over the indicated intervals. Provide exact answers.
a) 2sin’6 —sinf=1, —-360° < 6<0° (4 marks)

b) cos xtanx + cos x =0, O0<x<2m (3 marks)

continued
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Assignment 6.1: Solving Trigonometric Equations (continued)

4. Consider the function y = —cos (x + 3%) =1

a) Determine the x-intercepts of the above function by graphing. (3 marks)

b) Explain how you can determine the general solution of the equation

3
cos (x + Tn) = —1, using the information you found in (a). (1 mark)

Module 6: Trigonometric Equations and Identities ®
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Assignment 6.2

Using Elementary Identities

Total: 44 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Use the method of Pythagorean identities to find the exact values of the other

sl . ; . 13
remaining circular functions, given that sec 6 = - and cot 8 < 0. (4 marks)

continued
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Assignment 6.2: Using Elementary Identities (continued) .

2. Prove that each of the following is an identity.

a) sinxtanxcscxcotx=1 (2 marks)

b) sin?x sec? x + sin? x csc? x = sec2x (2 marks) .

continued ‘
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‘ Assignment 6.2: Using Elementary Identities (continued)

¢) cotx + tan x = sec x csc x (2 marks)

i |
Cos X

d)

—cos x =tan x sin x (2 marks)

continued
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Assignment 6.2: Using Elementary Identities (continued) .

1+ secx
e) cscx=——""""— (3 marks)
sin x + tan x

1 1
f) + =-—-2cotx (4 marks)
cotx—cscx cotxtcescx

continued .
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Assignment 6.2: Using Elementary Identities (continued)

‘ 3. Simplify each expression as much as possible. Determine the non-permissible values
of each expression.
2
csc-x=1
g) — (4 marks)
csc” x

‘ sin x sec x

b) —— (5 marks)
tan x + cot x

continued
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Assignment 6.2: Using Elementary ldentities (continued) '

CcoS X _l+sinx

4. Consider the equation 1—sinx  COSYX

a) Verify this equation holds for x = % (3 marks)

b) Verify this equation is a trigonometric identity, and thus holds for all values of x.
(3 marks)

continued '
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Assignment 6.2: Using Elementary Identities (continued)

5. Solve each equation over the indicated interval. Use exact values where possible;
otherwise, round to two decimal places.

a) csc?f=2coth, 0° <6 <360° (4 marks)

continued
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Assignment 6.2: Using Elementary Identities (continued) ‘

b) 1—tan® =2 secf,0 <6 <2z (Make sure you check your solutions for

extraneous roots). (6 marks)
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Assignment 6.3

Sum and Difference and Double Angle Identities

Total: 39 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Without using a calculator, evaluate the following. (2 X 2 marks each = 4 marks)

277 e 197 e 27n it 197
10 20 10 20

a) cos

tan£+tan~
b 18 9
) l—tanitanz
18 9

continued
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Assignment 6.3: Sum and Difference and Double Angle Identities

(continued) .

2. Find the exact values of the coordinates of P(%) (4 marks)

3. Use a double angle identity to find cos zzg_l if sin % = 0.17. (2 marks)

continued
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Assignment 6.3: Sum and Difference and Double Angle Identities
' (continued)

4. Prove the following identities.

a) sin(x+y)—sin(x —y)=2cosxsiny (2 marks)
in 2:
‘ b) tan x = = (3 marks)
1+ cos 2x

continued
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Assignment 6.3: Sum and Difference and Double Angle Identities
(continued) .

c) cos3x=4cos’x —3cosx (3 marks)

Hint: Write 3x as (2x + x) and change everything to functions of x.

continued .
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Assignment 6.3: Sum and Difference and Double Angle Identities

‘ (continued)

5. Solve sin 2x + cos x = 0 for x, where 0 < x < 27. (4 marks)

4 3 12
6. Givensina=—gandn <a <7nandsinﬁ =1—3and%<ﬁ <7Z.

Find the exact value of

‘ a) sin (a — f) (3 marks)

‘ continued
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Assignment 6.3: Sum and Difference and Double Angle Identities
(continued) ‘

b) cos2B (2 marks)

¢ tan2B (4 marks) .

continued ‘
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Assignment 6.3: Sum and Difference and Double Angle Identities

. (continued)

3
7. Consider the equation sin (7” + x) = —(COS X.

a) Verify the equation holds for x = % (1 mark)

b) Graph y = sin (37” s x) and y = —cos x on the coordinate grids below. (4 marks)

A
L
< >
Y
A
- 5
\J

continued
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Assignment 6.3: Sum and Difference and Double Angle Identities
(continued) .

¢) Using the graph you created in (b), do you believe this is a possible identity?
(1 mark)

d) Verify algebraically that the equation is or is not an identity. (2 marks)
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MODULE 6 SUMMARY

In this module, you used the concept of the unit circle, which you learned
about in Module 5, to help you solve trigonometric equations and develop
trigonometric identities. You had previously learned how to solve linear
trigonometric equations, and throughout this module you extended that
knowledge to learn how to solve quadratic trigonometric equations.

You then learned about various identities built from the unit circle
including Pythagorean identities, sum and difference identities, and double
angle identities. Using these identities, you were able to simplify various
trigonometric expressions, solve more complex trigonometric equations, and
prove other trigonometric identities.

In the next module, you will be learning about exponential and logarithmic
functions.

Submitting Your Assignments

It is now time for you to submit Assignments 6.1 to 6.3 to the Distance
Learning Unit so that you can receive some feedback on how you are doing
in this course. Remember that you must submit all the assignments in this
course before you can receive your credit.

Make sure you have completed all parts of your Module 6 assignments and
organize your material in the following order:

(] Module 6 Cover Sheet (found at the end of the course Introduction)

(1 Assignment 6.1: Solving Trigonometric Equations

() Assignment 6.2: Using Elementary Identities

(] Assignment 6.3: Sum and Difference and Double Angle identities

For instructions on submitting your assignments, refer to How to Submit
Assignments in the course Introduction.
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Exponential Functions and Logarithms

Total: 48 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. a) Sketch the graphof y=3*and y = (%) on the same coordinate system. (2 marks)

T
|

| | | | [

e |

|

i

b) Use transformation language to describe how the graphs are related. (1 mark)

1 X
c) Write y = (5) in an alternate form. (1 mark)
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Assignment 7.1: Exponential Functions and Logarithms (continued) ‘

2. Sketch each of the following exponential functions and state the domain, range,
y-intercept, and equation of asymptote for each. (5 X 5 marks each = 25 marks)

a) y=2*3+4+4

continued
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Assignment 7.1: Exponential Functions and Logarithms (continued)

b) y — %(3x+2)

continued
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Assignment 7.1: Exponential Functions and Logarithms (continued) ‘

€ y=-21+3

continued '
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d) y =26~

|
e———t L
|
|
— Ll -
|
|

Module 7:

Exponents and Logarithms ®

Assignment 7.1: Exponential Functions and Logarithms (continued)

continued

33



Assignment 7.1: Exponential Functions and Logarithms (continued) .

C) y= __t,.l‘+2

continued .
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Assignment 7.1: Exponential Functions and Logarithms (continued)

3. Express each of the following in exponential form. (4 X 0.5 mark each = 2 marks)

a) log, 49 =2

d In2=x

continued
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Assignment 7.1: Exponential Functions and Logarithms (continued) ‘

4. Express each of the following in logarithmic form. (4 X 0..5 mark each = 2 marks)
a) 6°=216

o (1] -2

o 512=8°

d) e=x

continued
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Assignment 7.1: Exponential Functions and Logarithms (continued)

5. Solve for the variable.

a) logyx=2 (1 mark)

b) log,36 = -2 (2 marks)

c) logg V3=x (2 marks)

’ continued
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Assignment 7.1: Exponential Functions and Logarithms (continued) ‘

d) logg x = —% (2 marks)

e) logx=4 (1 mark)

f) log, i x (2 marks)

g) Inx=3 (1 mark)

continued ‘
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Assignment 7.1: Exponential Functions and Logarithms (continued)

6. Estimate the following logarithms to one decimal place without using a calculator.
Show your work. (2 X 2 marks each = 4 marks)

a) log, 71

b) log, 35
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Assignment 7.2

Dealing with Logarithms

Total: 46 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Write as a single logarithm. (2 X 3 marks each = 6 marks)

a) log; A—2log, B+%log3 2

b) 510gm—4logn—%logp

2. Express the following expression as a single logarithm. Simplify, if possible.
(2 marks)

logs 4 + logy 9 + logg 6

continued
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Assignment 7.2: Dealing with Logarithms (continued) ‘

3. Expand as a sum and/or difference of individual logarithmic expressions, and
simplify if possible.

a) log, (%EJ (3 marks)

b) log ( 8\2/37/{5) (3 marks)

2
c) 1083((273)i/%] (5 marks)

continued .
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' Assignment 7.2: Dealing with Logarithms (continued)

4. Given:
log,3=A
log,4=B
log,7=C
Use the three equations given above to write an expression for the following.
a) log,12 (2 marks)
‘ b) log, % (3 marks)

‘ continued
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Assignment 7.2: Dealing with Logarithms (continued) .

5. Sketch each of the following logarithmic functions and state the domain, range, and
equation of asymptote for each. (3 X 4 marks each = 12 marks)

a) y=logsx —1

|
|
|
|
I ‘
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|
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!
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continued '
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‘ Assignment 7.2: Dealing with Logarithms (continued)

¢ y=log,(x—3)+4

|
|
|
|
|
| |
| |
e— i e
|
|

. continued
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Assignment 7.2: Dealing with Logarithms (continued)

6. Sketch f(x) = 7% and f~!(x) on the coordinate grids given below. State the domain,
range, and equations of asymptotes of both f(x) and f~!(x). (5 marks)
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continued
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Assignment 7.2: Dealing with Logarithms (continued)

7. Sketch f(x) = log, (x + 3) and g(x) = 4* — 3 on the coordinate grids given below. Give
two ways in which these functions are related. (5 marks)
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Assignment 7.3

Solving Exponential and Logarithmic Equations

Total: 37 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Solve the following exponential equations without using a calculator.
(3 X 1 mark each = 3 marks)

a) 22 =32
. 1
b 23.\+5 o
) 16
¢) 47%° =1

continued
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Assignment 7.3: Solving Exponential and Logarithmic Equations
(continued) ‘

2. Solve the following exponential equations. State your answer to two decimal places.
(3 X 4 marks each = 12 marks)

a) 2(5%) =751

continued ‘
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Assignment 7.3: Solving Exponential and Logarithmic Equations
‘ (continued)

0) 4(3*)=91

3. Find these logarithms by using a calculator. State your answer to four decimal
places. (3 X 1 mark each = 3 marks)

a) log6
b) In3
c) log (—0.123)

continued
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Assignment 7.3: Solving Exponential and Logarithmic Equations
(continued) ‘

4. Solve the following logarithmic equations. Remember to check for extraneous roots!
(3 X 3 marks each = 9 marks)

a) log, (x) +log; (x—2)=1

b) log, (x —4)—log, (x—=3) =1

continued .
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Assignment 7.3: Solving Exponential and Logarithmic Equations
‘ (continued)

c) logg (x2 = 16) —log, x = log, 6

’ continued
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Assignment 7.3: Solving Exponential and Logarithmic Equations
(continued) .

5. A radioactive substance is decaying according to the formula y = Ae~%%, where y is
the amount of material remaining after ¢ years.

a) If the initial amount is A = 80 grams, how much remains after three years?
(1 mark)

b) Find the half-life of this substance. (3 marks)

continued '
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Assignment 7.3: Solving Exponential and Logarithmic Equations
(continued)

6. Julie invests $100 at 10%.

a) How much is the investment worth after one year? (1 mark)

b) How long will it take for the money to double itself? (3 marks)

continued
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Assignment 7.3: Solving Exponential and Logarithmic Equations
(continued)

7. Use your knowledge of logarithms to answer the following questions.
(2 X 1 mark each = 2 marks)

a) How many times more energy is contained within an earthquake that is rated a 7
on the Richter scale than an earthquake that is rated a 1 on the Richter scale?

b) If a certain brand of dish soap has a pH level of 8 how many times more acidic is
lime juice that has a pH level of 3.5?
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MODULE 7 SUMMARY

In this module, you learned about exponential and logarithmic functions.
First, you built on your knowledge of exponents to graph exponential
functions. You then learned about the inverse functions of exponential
functions called logarithmic functions. You were able to graph these functions
using two methods—the method of first graphing the inverse exponential
function and then reflecting that function through the line y = x, and the
method of using transformations of the standard logarithmic function.

Just as there are rules for simplifying exponents, there are also rules for
simplifying logarithmic expressions. You learned about the logarithmic
theorems that helped you to solve both logarithmic and exponential
equations. Once you were able to solve logarithmic and exponential
equations, you could solve many application problems. As you saw
throughout Lesson 7, exponential and logarithmic functions have many
applications in nature and financial situations.

In the next module, you are going to be studying rational and radical
functions.

Submitting Your Assignments

It is now time for you to submit Assignments 7.1 to 7.3 to the Distance
Learning Unit so that you can receive some feedback on how you are doing
in this course. Remember that you must submit all the assignments in this
course before you can receive your credit.

Make sure you have completed all parts of your Module 7 assignments and
organize your material in the following order:

] Module 7 Cover Sheet (found at the end of the course Introduction)

(] Assignment 7.1: Exponential Functions and Logarithms

(] Assignment 7.2: Dealing with Logarithms

(] Assignment 7.3: Solving Exponential and Logarithmic Equations

For instructions on submitting your assignments, refer to How to Submit
Assignments in the course Introduction.
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Radical Functions

Total: 34 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Graph the following functions using transformations. State the domain and range of
each function. (4 X 3 marks each = 12 marks)

continued
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Assignment 8.1: Radical Functions (continued)

¢) y=-2J-(x+1)

continued .
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. Assignment 8.1: Radical Functions (continued)

' continued
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Assignment 8.1: Radical Functions (continued)

2. Determine the equations of the functions that correspond to the following graphs.
(2 X 2 marks each = 4 marks)

a) U

A

continued
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Assignment 8.1: Radical Functions (continued)

YA

Module 8:

Radical and Rational Functions =

continued
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Assignment 8.1: Radical Functions (continued) ‘

3. Express the following function, f(x), algebraically as a mapping from y = Jx. Sketch

the function f{x), and state the domain and range. (5 marks)

@) =—oJ=G+2) -3

Graphically: Algebraically:

continued .
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Assignment 8.1: Radical Functions (continued)

4.

Graph the square root of the following function. State the domain and range of the

square root of the function. (3 marks)
y==2x +4
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Assignment 8.1: Radical Functions (continued) ‘

5. Graph the square root of each of the functions below. (3 X 2 marks each = 6 marks)
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continued ‘
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. Assignment 8.1: Radical Functions (continued)
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' continued
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Assignment 8.1: Radical Functions (continued)
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continued
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Assignment 8.1: Radical Functions (continued)

6. Compare the domain and range of f(x) = 2x — 6 with the domain of y = /f(x).

Explain why the domains and ranges of y = f{x) and y = /f (x) are different.
(4 marks)
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Assignment 8.2

Solving Radical Equations

Total: 13 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Consider the equation 2Vx + 3 = 6.

a) Determine the roots of the above equation algebraically. (2 marks)

continued
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Assignment 8.2: Solving Radical Equations (continued) .

b) Determine the x-intercept of the corresponding function y = 2vJx + 3 — 6.
(2 marks)

¢) Explain the relationship between the roots of 2v/x + 3 = 6 and the x-intercepts of
Yy =2Jx +3 —6. (1 mark)

continued .
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‘ Assignment 8.2: Solving Radical Equations (continued)

2. Estimate the solution to the following radical equation graphically.

V3x—6=2x-7 (4 marks)
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’ continued
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Assignment 8.2: Solving Radical Equations (continued)

3. Estimate the solution to the following radical equation graphically.

Jdx -8 = 11‘ (4 marks)
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Assignment 8.3

Rational Functions

Total: 34 marks

You need to show all your steps as you work out your solutions, and make sure your
answers are clear (include units, where appropriate). Check the Introduction for the
Marking Guidelines that will be used for all assignments and examinations.

1. Graph the following functions. Pay attention to whether each graph should have a
point of discontinuity or a vertical asymptote (or both).

a)- flx)= i P 5 (3 marks)

continued
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Assignment 8.3: Rational Functions (continued)

X -
(5 marks)

b) f(x)=

x% —2x —
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continued .
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Assignment 8.3: Rational Functions (continued)

x+5
x—5

¢) fikx)=

(3 marks)
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Assignment 8.3: Rational Functions (continued)

2
x°—11x + 28
@ fl) =

(2 marks)
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continued ‘
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. Assignment 8.3: Rational Functions (continued)
x2
x?—2x-15

e) flx)= (5 marks)
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I continued
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Assignment 8.3: Rational Functions (continued)

2. Compare the functions y =

x> —2x—-35

and y =

x+6

2x2

using the
+13x+6

following chart. What do the functions have in common? Explain. (6 marks)

y

— 1 —
x2 —=2x-35

y

L x+6 .y
2x> +13x+ 6

x-intercept

y-intercept

vertical
asymptote

horizontal
asymptote

points of
discontinuity

continued

126 m Grade 12 Pre-Calculus Mathematics




Assignment 8.3: Rational Functions (continued)

3. Match each function to its corresponding graph, and explain your reasoning.

(6 X 1 mark each = 6 marks)

5 7
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Assignment 8.3: Rational Functions (continued)

x 1
T x*-9x+18
x? —2x—24
x? - 9x +18

d) y
e) y

a) y
)

-—q-—-

continued
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1
x* —9x +18
x*—2x—24
x* —9x +18
x—6
X3

y:

)

d

5

Assignment 8.3: Rational Functions (continued)

a) y

e) y

b) y

f) y=

T |

|
T

|

continued
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Assignment 8.3: Rational Functions (continued)

4. Find the approximate solution to the following equation graphically.

1
= -1 4 marks)
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. MODULE 8 SUMMARY

Congratulations! You have completed this course!

In this module, you learned about radical and rational functions and how
to solve radical and rational equations. Radical functions are functions
that contain a radical sign, similar to radical equations. Rational functions
are functions that contain polynomials in their numerator and in their
denominator, similar to rational equations.

You learned how to graph both radical and rational functions by using
transformations. You also learned how to graph rational functions by
analyzing the functions to determine their properties, such as asymptotes,
intercepts, and points of discontinuity.

To solve radical and rational equations, you built on your knowledge from
previous courses in order to solve these equations graphically.

Submitting Your Assignments

It is now time for you to submit Assignments 8.1 to 8.3 to the Distance

Learning Unit so that you can receive some feedback on how you are doing

in this course. Remember that you must submit all the assignments in this
course before you can receive your credit.

Make sure you have completed all parts of your Module 8 assignments and
organize your material in the following order:

(1 Module 8 Cover Sheet (found at the end of the course Introduction)

(] Assignment 8.1: Radical Functions

(J Assignment 8.2: Solving Radical Equations

() Assignment 8.3: Rational Functions

For instructions on submitting your assignments, refer to How to Submit
Assignments in the course Introduction.
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Final Examination

132

Congratulations, you have finished Module 8 in the course. The final
examination is out of 100 marks and worth 25% of your final mark. In order to
do well on this examination, you should review all of your learning activities
and assignments from Modules 1 to 8.

You will complete this examination while being supervised by a proctor.
You should already have made arrangements to have the examination sent
to the proctor from the Distance Learning Unit. If you have not yet made
arrangements to write it, then do so now. The instructions for doing so are
provided in the Introduction to this module.

You will need to bring the following items to the examination: pens/

pencils (2 or 3 of each), blank paper, a ruler, a scientific calculator, and your
Examination Resource Sheet. A maximum of 3 hours is available to complete
your final examination. When you have completed it, the proctor will then
forward it for assessment. Good luck!

At this point you will also have to combine your resource sheets from
Modules 1 to 8 onto one 8%2” X 11” paper (you may use both sides). Be sure
you have all the formulas, definitions, and strategies that you think you will
need. This paper can be brought into the examination with you.

Examination Review

You are now ready to begin preparing for your final examination. Please
review the content, learning activities, and assignments from Modules 1 to 8.

The final practice examination is also an excellent study aid for reviewing
Modules 1 to 8.

You will learn what types of questions will appear on the examination

and what material will be assessed. Remember, your mark on the final
examination determines 25% of your final mark in this course and you will
have 3 hours to complete the examination.
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Final Practice Examination and Answer Key

To help you succeed in your examination, a practice examination can

be found in the learning management system (LMS). The final practice
examination is very similar to the actual examination that you will be
writing. The answer key is also included so that, when you have finished
writing the practice examination, you can check your answers. This will give
you the confidence that you need to do well on your examination. If you do
not have access to the Internet, contact the Distance Learning Unit at
1-800-465-9915 to get a copy of the practice examination and the answer key.

To get the most out of your final practice examination, follow these steps:
1. Study for the final practice examination as if it were an actual examination.

2. Review those learning activities and assignments from Modules 1 to 8 that
you found the most challenging. Reread those lessons carefully and learn
the concepts.

3. Contact your learning partner and your tutor/marker if you need help.

4. Review your lessons from Modules 1 to 8, including all of your notes,
learning activities, and assignments.

5. Use your module resource sheets to make a draft of your Final Examination
Resource Sheet. You can use both sides of an 82" by 11” piece of paper.

6. Bring the following to the final practice examination: pens/pencils
(2 or 3 of each), blank paper, a ruler, a scientific calculator, and your Final
Examination Resource Sheet.

7. Write your final practice examination as if it were an actual examination.
In other words, write the entire examination in one sitting, and don’t check
your answers until you have completed the entire examination. Remember
that the time allowed for writing the final examination is 3 hours.

8. Once you have completed the entire practice examination, check your
answers against the answer key. Review the questions that you got wrong,.
For each of those questions, you will need to go back into the course and
learn the things that you have missed.

9. Go over your resource sheet. Was anything missing or is there anything that
you didn’t need to have on it? Make adjustments to your Final Examination
Resource Sheet. Once you are happy with it, make a photocopy that you can
keep.
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