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General Marking Instructions

Please do not make any marks in the student test booklets. If the booklets
have marks in them, the marks will need to be removed by departmental staff prior
to sample marking should the booklet be selected.

Please ensure that

= the booklet number and the number on the Answer/Scoring Sheet are
identical

» students and markers use only a pencil to complete the
Answer/Scoring Sheets

» the totals of each of the four parts are written at the bottom

» each student’s final result is recorded, by booklet humber, on the
corresponding Answer/Scoring Sheet

= the Answer/Scoring Sheet is complete
* a photocopy has been made for school records

Once marking is completed, please forward the Answer/Scoring Sheets to Manitoba
Education in the envelope provided (for more information see the administration
manual).

Marking the Test Questions

The test is composed of constructed response questions and selected response
questions. Constructed response questions are worth 1 to 5 marks each, and
selected response questions are worth 1 mark each. An answer key for the selected
response questions can be found at the beginning of the section “"Booklet 2
Questions.”

To receive full marks, a student’s response must be complete and correct. Where
alternative answering methods are possible, the Marking Guide attempts to address
the most common solutions. For general guidelines regarding the scoring of
students’ responses, see Appendix A.

Irregularities in Provincial Tests

During the administration of provincial tests, supervising teachers may encounter
irregularities. Markers may also encounter irregularities during local marking
sessions. Appendix B provides examples of such irregularities as well as procedures
to follow to report irregularities.

If an Answer/Scoring Sheet is marked with “0” only (e.g., student was present but
did not attempt any questions), please document this on the Irregular Test Booklet
Report.
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Assistance

If, during marking, any marking issue arises that cannot be resolved locally, please
call Manitoba Education at the earliest opportunity to advise us of the situation and
seek assistance if necessary.

You must contact the Assessment Consultant responsible for this project before
making any modifications to the answer keys or scoring rubrics.

Provincial Assessment Program Unit

Telephone: 204-945-5011

Toll-Free: 1-800-282-8069, ext. 5011 (8:30 a.m. to 4:30 p.m.)
Email: assesseval@gov.mb.ca
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Communication Errors

The marks allocated to questions are primarily based on the concepts and
procedures associated with the learning outcomes in the curriculum. For each
question, shade in the circle on the Answer/Scoring Sheet that represents the
marks given based on the concepts and procedures. A total of these marks will
provide the preliminary mark.

Errors that are not related to concepts or procedures are called "Communication
Errors” (see Appendix A) and will be tracked on the Answer/Scoring Sheet in a
separate section. There is a 2 mark deduction for each type of communication
error committed, regardless of the number of errors per type (i.e., committing a
second error for any type will not further affect a student’s mark), with a maximum
deduction of 5 marks from the total test mark.

When a given response includes multiple types of communication errors, deductions
are indicated in the order in which the errors occur in the response. No
communication errors are recorded for work that has not been awarded marks. The
total deduction may not exceed the marks awarded.

The student’s final mark is determined by subtracting the communication errors
from the preliminary mark.

Example: A student has a preliminary mark of 72. The student committed two
E1l errors (2 mark deduction), four E7 errors (2 mark deduction), and
one E8 error (2 mark deduction). Although seven communication errors
were committed in total, there is a deduction of only 1%2 marks.

COMMUNICATION ERRORS / ERREURS DE COMMUNICATION

Shade in the circles below for a maximum total deduction of 5 marks (‘2 mark deduction per error).
Noircir les cercles ci-dessous pour une déduction maximale totale de 5 points (déduction de 0,5 point par erreur).

E1 @ E2 O E3 O E4 O E5 O

E6 O E7 @ E8 @ E9 O E10 O

Example: Marks assigned to the student

Marks Booklet 1 Selected Booklet 2 Communication Total
Awarded Response Errors (Deduct)
25 7 40 14 70>
maximum
Total
ota 36 9 a5 deduction of 90
Marks
5 marks
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Scoring Guidelines for Booklet 1 Questions
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Question 1

T1

A pendulum that is 35 cm long swings through an angle of 50°. Determine the length of the arc

through which the pendulum swings.

Solution

azso(ij
180

L
18

or

=0.872 664...

s=06r

(e

175n
18

or

=30.543 cm

1 mark for conversion

1 mark for substitution

2 marks l
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Exemplar 1

S=gr

SO~ 0§13
L

S=(17.5) 0.5

S§= 5.23% cm

11> out of 2

award full marks
— Y% mark for procedural error in line 3

E6 (rounding too early)

Exemplar 2

—
- oy 5o (- '130"3

[s=30.242 \

2out of 2

award full marks
ES5 (units of measure omitted in final answer)

Exemplar 3

5= 50°9.35 cm

5= 1T150cm

1 out of 2

+ 1 mark for substitution
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Question 2 T5

Solve algebraically, where 0 <6 <27
2¢c0s20 =sin20 - 2cos 0
Solution

2¢0s20 =1-cos20—2cos 6 1 mark for substitution of appropriate identity

3coszt9+2cos€—1=0
(cos@+1)(3cosf—1)=0

cosd =-1 cosd :% 1 mark for solving for cos@
O=m 6. =1.230959...
0=1.231,5.052 2 marks for solving for € (1 mark for each branch)

4 marks l
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Exemplar 1

s |- 2SS - 2eon®

0= - Beos S = 2eov&t |
- ZeoS >
- — |

A= 3&05?@ & Acof,\@""' (

O = (258 + | Neos® 7 )

c;p%@’: :\’ (,DG@/: ‘\

ES
= O Al
s | A . c,os-’"(—L> & )
T’r“'g @'(’ .-
B> (. R3O0

&M‘A’ —j:‘—-
Gz W= 1230987 -~
o= 1.9l

AN .
@="T+ L. 230957 -
6': L\,%‘]l

[ 0T A

312 out of 4

award full marks
— Y mark for arithmetic error in line 4
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Exemplar 2

AcoS2 6 = |-CoS ¥0 - &coSe
405+ 6 + 2g
3coS_0 = |-& )

12c056¢ 4+ cHSO

3cos?d @ +&cos0 = (
-1

20528 +a.cos0 -| =0

(ecose -1 )(cos0+1)
2 . V
case=— 080 =~
3 co$0 = |
- 8=0
e'-l.&-?z e=-“-
e=ql?)7 e=a_Tr

214~ out of 4

+ 1 mark for substitution of appropriate identity

+ 1 mark for solving for cosé

+ % mark for one correct value of @ on the left branch
E2 (changing an equation to an expression in line 5)

E6 (rounding error)

10
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Exemplar 3

S 1A

i 7126 = (-1’ -2 0D
2.0+ 2¢0s0 =0

Q:%@ %&l'%zﬁ""i =0

(ox0=% (30 -1 (e +1)=0

%:M v {)\:/3\3"5

0= - w7 47!
CosO= -
B=140 |
= 70.5%,189.5" g
4 out of 4

award full marks
ES5 (answer stated in degrees instead of radians)
E6 (rounding error)

Pre-Calculus Mathematics: Marking Guide (January 2024)
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Question 3 P2

Determine the number of arrangements of the letters in the word ATTENTION which begin with
the letter A.

Solution

8!
—=3360 1 mark for &!

312! 1 mark for division by 3!2! (%2 mark for 3!; > mark for 2!)

2 marks l
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Exemplar 1

— — —

112 out of 2

+ 1 mark for 8!
+ 2 mark for division by 3!

Exemplar 2

’q!‘ = 30240
31 2!

1 out of 2
+ 1 mark for division by 3!2!

Exemplar 3

g
37‘97’ = /3440

11> out of 2

award full marks
— Y mark for arithmetic error

Pre-Calculus Mathematics: Marking Guide (January 2024)
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Question 4

R10

Solve for x, algebraically.

e2x+1 _ Sx

Solution

ln(e2x+l):ln(5x)

(2x + l)lne = xIn5

2x+1=xIn5
2x—xIn5=-1
x(2—ln5) =—1
-1
X =
2-1In5
x=-2.560412...
x=-2.560

> mark for applying logarithms

1 mark for power law (%2 mark for each)

" mark for collecting terms with x

"> mark for isolating x

> mark for evaluating quotient of logarithms

3 marks l

14
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Exemplar 1

Ine 1%x+| - ‘nsx

| =
XIns - g%

X = ~0.621*l
2outof 3

+ 2 mark for applying logarithms
+ 1 mark for power law
+ 2 mark for collecting terms with x

Exemplar 2

(') =n(e*)
@+ 2% )LD
Ax+1 =nS
=L S -
X X
X = Ins -l

(% = 00"

12 out of 3

+ 2 mark for applying logarithms
+ 1 mark for power law
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Exemplar 3

ﬁnﬂﬁ%ef-“l‘g/5
Qmﬂﬁae-r oge = %hzs
In lage —m logs =~ Log e
%(&ﬂaae-b%s) = - %6

M= -~ li_aﬁe.
Qloaﬁ-bas

272 out of 3

+ 2 mark for applying logarithms

+ 1 mark for power law

+ 2 mark for collecting terms with x

+ > mark for isolating x

E4 (missing brackets but still implied in line 1)

16
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Question 5 P3

There are 10 teachers and 17 students who would like to attend a field trip.

Determine the number of ways that 3 teachers and 9 students can be selected given that Mr. Jones
and Mrs. Carol, two of the teachers, must be selected to attend the field trip.

Solution

2C2 . 8C1 . 17C9 lmarkforgC1

194 480 15 mark for 17 C9
2 mark for product of combinations
2 marks l

Note:

. 5 C2 does not need to be shown.
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Exemplar 1

\nC; . nC @ = 4, ql7,aoowmj,
teachers  Gudents

1 out of 2
+ 1
> mark for 17 C9
+ 2 mark for product of combinations

Exemplar 2

[0 Yeochurs 17 sholtks
% +w0(~0(5 ‘7[/0(
AR

11> out of 2
+ 1 mark for 8C1

+ % mark for 17C9

Pre-Calculus Mathematics: Marking Guide (January 2024)
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Question 6 R4, R5

Given the graph of f(x), sketch the graph of y =—f(2x).

Solution

»
L

1 mark for vertical reflection
1 mark for horizontal compression

\ 2 marks l
|

A
v
=

[
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Exemplar 1

[
»

A
—1
(

1 out of 2

+ 1 mark for vertical reflection

Exemplar 2

[
»

N

A
L

v
=

[y

1 outof 2

+ 1 mark for vertical reflection

Pre-Calculus Mathematics: Marking Guide (January 2024)
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Exemplar 3

»
>

¢ o)1

ER)

A
>
~
o
L
o’
v
=

1 out of 2

+ 1 mark for horizontal compression

22
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Question 7 P1

There are 5 roads between Anneville and Berrybourg, and 2 roads between Berrybourg and
Carriton.

Determine how many ways Blake can travel from Anneville to Carriton and back to Anneville,
given the following conditions:

* he must travel through Berrybourg in both directions
* he cannot use the same road twice

Solution

5 e 2 e 1 e 4
A—>B B—>C C—>B B—>A4
40 ways

15 mark for correct number of routes between towns
Y mark for product

1 mark l
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Exemplar 1

A=C C— A
(5C‘° ac\) + (‘-\C\O\C\) \: \qwg\\g
5 o 2 noe \ T
12 out of 1

+ % mark for all correct numbers of routes between towns

Exemplar 2

sl <XV = lqowqyﬁ-

/2 out of 1

+ ' mark for product

Exemplar 3
A8 B
7 (eds
S 00l

loutofl
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Question 8 P4

6
Determine which term contains x” in the binomial expansion of (xz +—j .

X
Solution
Method 1
X0 = (x2 )H G)k s mark for substitution

0 12-2k _—k
X =X X

0 12-3k
X =X
3k=12
k=4 2 mark for solving for k&
.. the fifth term 1 mark for the fifth term (or a term consistent with the value of k)
2 marks l
Method 2
6 5 4 2
(xz) , (xz) (lj, (xz) [lj 1 mark for determining the pattern
X X
12 .9 6
X5, x7,x
.. the fifth term 1 mark for the fifth term (or a term consistent with the pattern)

2 marks l
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Exemplar 1

) 064 P i) )P G

1 out of 2

+ 1 mark for determining the pattern

Exemplar 2

(x‘+-})6= ¢Co (xz)‘(ul&)o*‘ ¢(L 6¥(F)'+ ¢La (x?,qéf):* 6(> (*'),(3"&)3 +
(G EY + (5P + (R
C Py 6x"R) * 15:3(F) + 20x8(3)
,qu(;l;)+ 6x*(3) + ;:z

. |
=X+ b+ 15xbs 20;“-\-@‘*‘ éx” + ¢
o \ 2 3 Yy 5 6

“"wm Y '-'/5]

112 out of 2

award full marks
— % mark for procedural error in line 3

Pre-Calculus Mathematics: Marking Guide (January 2024)
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Question 9

R6

Given f(x)= x> +1, determine the equation of f_l(x).
Solution

Let y = f(x)

y= 41

To determine the inverse of f{(x), switch x and y.

3
x=y +1 1 mark for switching x and y
3
x=1=y
3/ —
rTEEY Y, mark for isolating y
f_l(x) =3x-1

2 marks l

Y, mark for writing equation in terms of f _1(x)
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Exemplar 1

x:‘f-&-l
-\ -1

g1
gz%X'l

11> out of 2

award full marks
— % mark for procedural error in line 2
E7 (notation error in line 4)

Exemplar 2

Y= 3 +)

TX-1=1°
NPEEE Y

112 out of 2

+ 1 mark for switching x and y
+ > mark for isolating y
E7 (notation error in line 2)

Exemplar 3
y= x34)
x=o’y)
S Evany =3\le—3~
Yo =y

T =Fn |

12 out of 2
+ 1 mark for switching x and y
+ > mark for writing equation in terms of f _l(x)

E7 (notation error in line 5)

Pre-Calculus Mathematics: Marking Guide (January 2024)
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Question 10 P2

Guillermo was asked to determine the number of ways to select a president, a vice president, and
a treasurer from a group of 11 people.

His solution: 11C 5

Explain why he should have used a permutation instead of a combination.

Solution

He should have used a permutation because the people are being selected for specific positions.

1 mark l
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Exemplar 1

The sifuation 15w ot a«  combination
because grder M&'Hers. Tht. COPrec-l-

Golution 16 I P32 990 combinstions.

l1outofl

Exemplar 2

B ‘HJ- 5 thre ditfe F cateqprity Hhat He | progle ove
ao%‘m;n"'o.ﬁjs\i.uu be rle\kf %:gill%i'loC|'qC,_ f

l1outofl
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Question 11 T6

Prove the following identity for all permissible values of x.

2
CSC XS€Cx
— =CSCX

tan x +cotx

Solution
Left-Hand Side Right-Hand Side

b 1 cscx
sinZx )\ cosx

sinx cosx
+

cosx sinx
1
.2
sin “xcosx
.2 2
sin“x+cos“x
sin xcos x
1 ;«rﬁxmﬁ
sinzxm 1
1
sin x

CSCXx

1 mark for correct substitution of identities

1 mark for algebraic strategies
1 mark for logical process to prove the identity

3 marks l
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Exemplar 1

Left-Hand Side

Right-Hand Side

)

————— [ ]

sing (osé

Sn® . (68
oS0 T sine

Sint@ cose
sin‘z&-\-we&
co_sé?(nq
\ TosSOSHAG
Sirgeose. )

_\/

sin®

CE.D.

sing@

3outof3

award full marks

E3 (variable introduced without being defined)
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Exemplar 2

Left-Hand Side Right-Hand Side
csc?xsec X
csc X
tany +cotx
\
SveLX (COSX > S\
|
sinSxcos )
i\ 5y X o5\ g@ﬁ)
omea + S (25
SR 4o sEX
s\Xco s X i

LHS = RS

-———\_‘—
SINRX Y5

- )

/-&_
IS o

\ staxcos X
SR CosX !

\
Siofxee X FinX
SHRXPOSX

2outof 3

+ 1 mark for correct substitution of identities
+ 1 mark for algebraic strategies
E3 (variable omitted in an identity in line 6)

34

Pre-Calculus Mathematics: Marking Guide (January 2024)



This page was intentionally left blank.

Pre-Calculus Mathematics: Marking Guide (January 2024)

35



Question 12 R8, R10

Determine the value of x, algebraically.

1
510ga2 — Zloga16 = loga X

Solution
1
loga25 — logal64 = loga x 1 mark for power law (}2 mark for each)
32 )
loga > = loga X 1 mark for quotient law

loga16 = loga X

x=16 1 mark for equating arguments

3 marks l
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Exemplar 1

5logua-ir Jogé-loga X=0

-]

Py \..
ijak’\ﬁ( =0

qf

0'= "
2
= 2K
Q= 5
q(:\(o

3outof3

Exemplar 2

loa;('«l‘)‘ \05‘“@ = \03 a X

3 outof3

award full marks
E1 (final answer not stated)

Pre-Calculus Mathematics: Marking Guide (January 2024)
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Exemplar 3

Iogqa’ -|oga(\/“ |¢3 =\09 a X

lhq“ _Cii)_) = lb*&a X

Ve

3
2 =X

\6 =¥

272 out of 3

award full marks
— Y% mark for procedural error in line 2

Exemplar 4

Lefo=2

o3, 2% lon 16

045 2 '/0331(9 =/03a7<

I ag‘i‘/Ler,Z ;Kax
Ko s
gl‘gax

1 outof 3

+ 1 mark for power law
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Exemplar 5

lag g 2 - l03a (167) = log X

logadl - \og,fﬁ‘: = ‘0‘52,‘

ng.

2outof 3

award full marks
— 1 mark for concept error in line 3

Pre-Calculus Mathematics: Marking Guide (January 2024)
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Question 13 R11

Tamara must determine the factors of x4 —13x+ 2x3 — 14x2 +24.

Explain why the coefficients Tamara used to set up her synthetic division are not written correctly.

N -\ a8 -+ ad

Solution

Tamara did not arrange the coefficients of the terms in order of descending degree.

1 mark l
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Exemplar 1

Namerna st obun Joe minbes dn Ao ol
MWWWJ& Jouat  Form,

/2 out of 1

award full marks
— % mark for terminology error in explanation

Exemplar 2

becse |+ needs fo be rearrwgcot
b‘J dzscendima X

| 2 -4 -3 24

12 out of 1

award full marks
— % mark for lack of clarity in explanation
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Question 14 R4, R5

Determine the equation of the graph of g(x) in terms of f(x).

g(x)

Solution 1 mark for horizontal reflection
1 mark for horizontal translation
g (x ) =f (—(x + 2)) =5 1 mark for vertical translation
or
g(x)=—f(x+10)+1 1 mark for vertical reflection

1 mark for horizontal translation
1 mark for vertical translation

3 marks l
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Exemplar 1

g(x)= 5:"(‘)< "'J 3'5

1 outof 3

+ 1 mark for horizontal reflection
+ 1 mark for vertical translation
— 1 mark for concept error (incorrect function)

Exemplar 2

g(x)= _?\J( X '\'27 -5

12 out of 3

+ 1 mark for horizontal translation
+ 1 mark for vertical translation
— Y% mark for procedural error (g instead of /)

Exemplar 3

g(x): —(X'l'Z) "'5

2outof 3

award full marks
— 1 mark for concept error (missing /')

Pre-Calculus Mathematics: Marking Guide (January 2024)
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Question 15 R8

Expand, using the laws of logarithms.
log [(x—l)(x— 2)}
2 X

Solution

1 mark for product law
log, (x=1)+ log, (x=2)- log, x 1 mark for quotient law

2 marks l
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Exemplar 1

1092 X-\ t 1092 X-2 - 109X

2out of 2

award full marks
E4 (missing brackets but still implied)

Exemplar 2

')

= Ioga CE—D -I-w (-
Iosq, X

| = logn 6D oy b S

11> out of 2

award full marks
— % mark for procedural error in line 1

Exemplar 3

(x—l)lojg,+ CX*.’L)\OJa, - Xlo9gy

1 out of 2

award full marks
— 1 mark for concept error (changing argument to coefficient)

Pre-Calculus Mathematics: Marking Guide (January 2024)
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Scoring Guidelines for Booklet 2 Questions
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Answer Key for Selected Response Questions

. Learning
Question Answer Outcome
16 D R3
17 A P4
18 C T1
19 C R12
20 B R14
21 A R7
22 B P3
23 B R1

48
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Question 16 R3

Identify the range of the function g(x)= % f(x+1), given that the range of the function y = f(x)
is [-6,4].

a) [-12,8]
b) [-7.3]
¢) [-5,5]

d) [-3,2]

Question 17 P4

Identify the value of a, given that there are 11 terms in the expansion of (3x4 - y)za.
a)s
b) 6
c) 10

d 11
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Question 18 T1

Identify the angle that best represents 6 = —6?“.

o /

/\1

Y Y
©) l d)
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Question 19 R12

Identify a possible value for n, given the graph of y = —%(x + 2)2 (x—1)"
a) 1 A

b) 2

A

d) 4

Question 20 R14

8x2

X216

Identify the statement that is false, given g(x) =

a) the graph of g(x) has one x -intercept.

b) the graph of g(x) has a point of discontinuity (hole) at x =0. J

¢) the graph of g(x) has two vertical asymptotes.

d) the graph of g(x) has a horizontal asymptote at y =8.

Question 21 R7

2

Identify the equivalent form of loga (L]
X

a) —210gax J

b) 1—210gax

c) 210gax

d) —2log (lJ
a\ x
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Question 22 P3

Identify which one of the following expressions is equivalent to 13 C 6

a) 3B

51365

©) 5

126

Question 23 R1

Identify the equation of A(x)= f(x)-g(x), given f(x)=x+5 and g(x)=4x+1.
a) h(x)=-3x+6

b) h(x)=-3x+4 J

¢) h(x)=3x+6

d) h(x) =3x-4
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Question 24 R13

Determine the equation of the radical function represented by the graph.

A
\ 4
=

Solution

1 1 mark for vertical compression
y= —Jx+4-2 1 mark for horizontal translation
2 1 mark for vertical translation

3 marks
or

1 1 mark for horizontal stretch
y= —(x + 4) -2 1 mark for horizontal translation
4 1 mark for vertical translation

3 marks

H
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Exemplar 1

"= \Ed-)(-ku( -2

2outof 3

+ 1 mark for horizontal stretch
+ 1 mark for vertical translation

Exemplar 2
)C('X>= ‘{\i()(‘l’"() - 2

+ 1 mark for horizontal translation
+ 1 mark for vertical translation

Exemplar 3

y= (F+) -2

2outof 3

award full marks
— 1 mark for concept error (incorrect function)

Exemplar 4

y= TGy -2

1 outof 3

+ 1 mark for horizontal translation
+ 1 mark for vertical translation
— 1 mark for concept error (introducing /')

Pre-Calculus Mathematics: Marking Guide (January 2024)
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Question 25 T3

Determine the exact value of x.

(o 2o

Solution
(—2){?]@) =3 1 mark for sec (2?75) (> mark for value; ' mark for quadrant)
_\/5 ( x) =3 1 mark for sin(—s?n) (%2 mark for value; %2 mark for quadrant)
x= _3 2 marks
V3 . J
or
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Exemplar 1

(ZY BH(x)="2
(‘3_{;3—%&70: ,5.‘-}1!'

(3{:5-_) (x) =127
(N) A IEY
X

= 2T

em——

EEY

1 out of 2

+ 1 mark for sin(—s?nj

Exemplar 2
(NS) (=) =>
~-Jb =3
- \‘*\
Jb _ 3 .
Z )\
Jo-3 \.x
2

11> out of 2

award full marks
— Y mark for arithmetic errors
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Question 26 R9

Sketch the graph of y=2""-3,

Solution

Y

A
1 mark for shape of an exponential function
1 mark for horizontal reflection
1 mark for vertical translation
3 marks l

< > X
(-1,-1
y=-3
v
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Exemplar 1

»
>

12 out of 3

+ 1 mark for shape of an exponential function

+ 1 mark for horizontal reflection

— Y% mark for procedural error (minimum of 2 points required)
E10 (asymptote omitted but still implied)

Exemplar 2

»
Ll

A

2outof 3

+ 1 mark for horizontal reflection
+ 1 mark for vertical translation
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Question 27

R1

Given the graph of y = g(x), sketch the graph of y =

y
A
7g(x),
1
< » X
1 L
\ 4
Solution
A y
A
—s(v)
<
N - 1
<-« + - DX
h T

1
g(x)

1 mark for asymptotic behaviour approaching
x =-2 (% mark for each side)

2 mark for asymptotic behaviour approaching
y=0

> mark for graph left of x =-2

> mark for graph right of x =-2

"> mark for restricting domain

3 marks l

60
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Exemplar 1

y

/b A
;g(x) A
F 1

A
L
/7
Vd
u»
A 4
=

—— .

o

& —

22 out of 3
+ 1 mark for asymptotic behaviour approaching x = -2
+ 2 mark for asymptotic behaviour approaching y =0

+ 2 mark for graph left of x =-2
+ 2 mark for graph right of x =-2
E10 (asymptote omitted but still implied)

Exemplar 2

[
»

i
A 4
-~

2out of 3

+ 1 mark for asymptotic behaviour approaching x = -2
+ 2 mark for asymptotic behaviour approaching y =0

+ 2 mark for restricting domain
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Exemplar 3

n
>

—

~
A

2out of 3

+ 2 mark for asymptotic behaviour approaching x = -2
+ 2 mark for asymptotic behaviour approaching y =0
+ 2 mark for graph left of x =-2

+ 2 mark for restricting domain
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Question 28

T6

Determine the exact value of tan (%)

Solution

T 4 3m
tan| — |=tan| — ——
(12) (12 12)

m T
o ) tano—tan
tan(——_J:#

o T
1+tan—tan—
3 4

_3-1
1+

or
-2-3

or

_3-\3
_3+\/§

Note:

1 mark for substitution into correct identity

1 mark for exact values (}2 mark for each value)

2 marks l

= QOther combinations are possible.

64
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Exemplar 1

’tﬂr\(j‘%b = ‘tan (:[3[ -
= J3 - |

1 outof 2

+ 1 mark for exact values

Exemplar 2
-
™ - Yan
Yo (%’1{) - Jrom
|+ Jrah’é*“”'ﬁ“
= ’\’GV\(\’/) - *QV\( )
4+ dan(V2) Yan(1)

award full marks
— 1 mark for concept error in line 2
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Exemplar 3

Ny

_
IE

112 out of 2

award full marks
— Y% mark for procedural error (incorrect combination)
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Exemplar 4

Jan 15
$an(us°=130")
+°"‘ (l'é)

-\-Gh Q -‘lLﬂnb
| +tana onb

| -5
I+ 1(&)

X% -
)/*% _ | I:@

1 out of 2

award full marks
— Y% mark for procedural error in line 3
— Y mark for arithmetic error in line 6
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Question 29 R14

Explain why the graph of g(x) = does not have a vertical asymptote.

x> +4

Solution

The graph of a rational function has a vertical asymptote when the denominator is equal to zero.
The denominator of g(x) will never be equal to zero.

1 mark l
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Exemplar 1

9(><) Joes not have a vertical
aS\jmp%'o%—e vecause 1+ (S found n

+he denominator | however (%2 +4)

does not factor .. having no oSymeptotes.

Ooutof1l
Exemplar 2
Becouse Yere & wmo %' A
e vimevrakor % w0 verkrica)
O\sympiote.
Ooutof1l
Exemplar 3

QX )= xiq \aS no non-per misstble value .

loutofl

Exemplar 4

Becausc, no matter wWhot

X 15 . oF will always be
P°5iJﬁU€ when Jou 6qr uare 1+

Ooutof1l
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Question 30 R10

Solve, algebraically.

log3x+log3(x+8)=2

Solution
Method 1
10g3 [x(x + 8)] ) 1 mark for product law
x2 +8x =32 1 mark for exponential form
x?+8x-9=0
(x+9)(x—1) =0
=<9 x=1 Y, mark for the permissible value of x
> mark for showing the rejection of the extraneous root
3 marks l
Method 2
log, x+log, (x+8)= log, 32 1 mark for logarithmic form
log3 [x(x + 8)] = log3 9 1 mark for product law
X2 48x=9
x?+8x-9=0
(x+9)(x—l) =0
=g x=1 Y, mark for the permissible value of x

> mark for showing the rejection of the extraneous root

3 marks l
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Exemplar 1

log,(K(x+8)) = 2
93 (y*tsx) = '0539

X+8x =9
-9 =9

X’T?r? =0
(X=7)(xt1)
X =

BN

=

272 out of 3

award full marks
— % mark for arithmetic error in line 6
E2 (changing an equation to an expression in line 6)

Exemplar 2

(ogs K \0gs (etR)= V09,9
W & xt8 =q

ox 2\

><=%

1 outof 3

+ 1 mark for logarithmic form
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Exemplar 3

\og X8 ) = \og 32

g 185) 193

(rdx=%
) -2
Xx*+Bx-2=0

X=-b- J5-dac
0.
= -8 I 8%d(1Y-2)

200) —
=Bl +8

r—sa*:'a:ﬁi' /

——

2outof 3

+ 1 mark for logarithmic form

+ 1 mark for product law

+ 2 mark for the permissible value of x
— Y% mark for procedural error in line 3
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Question 31

T4

Sketch at least one period of the graph of the function y = sin(3 (x + 30°)) -1.

Solution

30°

A

1 mark for shape of a sinusoidal function with correct amplitude

1 mark for period

1 mark for horizontal translation

1 mark for vertical translation

4 marks

74
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Exemplar 1

<« — | t > X
5y
6
3
v
1 out of 4
+ 1 mark for horizontal translation
ES5 (answer stated in radians instead of degrees)
Exemplar 2
y
A
< J } Y 4\, > X
3 @0° 9 \ad
v
3 out of 4

+ 1 mark for period
+ 1 mark for horizontal translation
+ 1 mark for vertical translation
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Exemplar 3

[
»

A

30° °

112 out of 4

+ 1 mark for period
+ 1 mark for horizontal translation
— Y% mark for procedural error (inconsistent scale)

Exemplar 4

[
L

A

2outof 4

+ 1 mark for shape of a sinusoidal function with correct amplitude
+ 1 mark for vertical translation
E9 (scale values on y-axis not indicated)
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Question 32 R9

Explain why the domain of the function, f (x) =log(x— 3) , 18 x> 3.

Solution

The argument of a logarithm cannot be negative or zero. 1 mark l
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Exemplar 1

It s vestficted Lecause we cannot take H“e’bj of a nejah'u&o

/2 out of 1

award full marks
— % mark for lack of clarity in explanation

Exemplar 2

bCCO;J)?« ¥ Cannst Yoo ()f@a‘\;)vez
oY Zero.

/2 out of 1

award full marks
— Y% mark for lack of clarity in explanation

Exemplar 3

X -3 >0
x>3

The Domain of f(¥) 1§

% >3 vecauvse +here
e
is a verhcak asy mptot
ot X =3 .
/2 out of 1

award full marks
— % mark for lack of clarity in explanation
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Question 33 R12

Sketch the graph of p(x)=—(x-3)(x+ 1)2 (x-5).

Solution

»
»

A

p
v
=

1 mark for x-intercepts

1 mark for multiplicity of 2 at x =—1
> mark for end behaviour

> mark for y-intercept

3 marks l
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Exemplar 1

. A s
/\ = -
) -l A (3,0 >
(-1,0) : ’
v
2 out of 3
+ 1 mark for x-intercepts
+ 1 mark for multiplicity of 2 at x =—1
Exemplar 2
X
wi
QL
«l | > x
-5 M

21> out of 3

+ 1 mark for x-intercepts

+ 1 mark for multiplicity of 2 at x =—1
+ 2 mark for end behaviour

E9 (arrowhead omitted)

Pre-Calculus Mathematics: Marking Guide (January 2024)
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Exemplar 3

Y
A
: -/'-"'\ >
C- § Y 2,9) (H0H
(0)-19)
1 outof3
+ 1 mark for x-intercepts
+ ' mark for y-intercept
— Y% mark for incorrect shape of graph
Exemplar 4
Y
A
< - ¥ > X
~f
v
3 outof3

award full marks
E9 (scale values on x-axis not indicated)
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Question 34

Given that sinf = -3 and tan @ > 0, determine the exact value of sin26

Solution

15 mark for value of x

5

cosl =—— Y5 mark for value of cosé@

sin28 =2sin@cosl

2 5
= 2(—Ej(—§) 1 mark for substitution into correct identity

45 2 marks l
9

Note:

= Accept any of the following values for x:x = +5, x =—/5, orx = /5.
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Exemplar 1

Cos©= I%
| :

A

2D : Qs'wO os S

Z ASn <"%> c,os( %)

1/2 out of 2

+ 2 mark for value of x
+ 1 mark for substitution into correct identity
— 1 mark for concept error

Exemplar 2

1 out of 2

+ 2 mark for value of x

+ 1 mark for substitution into correct identity
— % mark for procedural error in line 5

E3 (variable introduced without being defined)
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Question 35 T1

Justify whether % and —% are coterminal angles.

Solution
Method 1

. 27w . . .
Since % is not a multiple of 27 they are not coterminal angles. 1 mark l

Method 2

Coterminal angles of %t:

St 16m __m

8 8 8

_11n_16n 2771
8 8 8

Coterminal angles of —%:

.. Angles are not coterminal since —NTR # —227“. 1 mark l
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Exemplar 1

’s they oxt not coterminal ongles:

loutofl

Exemplar 2

ST -3

ST _ (b1
4 g
— L0
§
2 out of 1

award full marks
— % mark for lack of clarity in justification

Exemplar 3
e g
41 7 —2811 Zn, Kp
8 8
=-5 6
=~ 9%, low
A
L
3

8 ,
J Q4dlhj < """"i'*"ms e Joesrml'

€5on] SI. .
qoal --%eyam hot co-krminqlanelc;,

12 out of 1

award full marks
— Y mark for arithmetic error in line 2
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Question 36 R14

Sketch the graph of f(x) = —2x(x-;l)(x—3).
X

Solution

1 mark for point of discontinuity (hole) at x =0

> mark for shape of a parabola with correct
x-intercepts

2 mark for end behaviour

2 marks
—t ———— X l
1

A

Note:

= Deduct %2 mark for procedural error (incorrect y-value for point of discontinuity (hole)).
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Exemplar 1

F6O= Gale-3) x #0

A

112 out of 2

Award full marks
— Y% mark for procedural error (omitted negative leading coefficient)

Exemplar 2

(

A

1 out of 2

+ 2 mark for shape of a parabola with correct x-intercepts
+ 2 mark for end behaviour
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Question 37 T5, T6

sin@+cosfcscl

Given 9 , determine the non-permissible values of @, where 6 € R.
sin

Solution

Method 1

sind =0 ¥, mark for sin@ =0

6=0,m7, 2% > mark for any non-permissible value of &

6=rk, keZ 1 mark for all non-permissible values of &

2 marks l

Method 2

sind =0 2 mark for sind =0

0=0,m2n 2 mark for any non-permissible value of &
0=2nk,keZ

} 1 mark for all non-permissible values of &

2 marks l

O=n+2nk, keZ
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Exemplar 1

Q'\I\G' =0

O=0 1% 3

JONOYC e 7 30k
) g% \L Aok \hex

2out of 2

Exemplar 2

LUEX UL non perwiss;bk/ Values
o 4 I

1 outof 2

+ 2 mark for sin@ =0
+ 2 mark for any non-permissible value of 8

Exemplar 3

O = Tr + (\\\—YL.) YL—GK

1 outof 2

+ 2 mark for sin@ =0
+ 2 mark for any non-permissible value of &

Exemplar 4

YIim@zo

9:% o=1T 4 ITNK_ Ke &
2 P

112 out of 2

+ 2 mark for sin@ =0
+ 1 mark for all non-permissible value of &
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Question 38 R14

Write an equation of a rational function that has a horizontal asymptote at y =0 and a vertical

asymptote at x =6.

Solution
1 :
f(x)= 1 mark for horizontal asymptote
x=6 1 mark for vertical asymptote
2 marks l
Note:

= Other answers are possible.
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Exemplar 1

X}
(*-b)

1/2 out of 2

+ 1 mark for vertical asymptote
— Y% mark for procedural error (not written as an equation)

Exemplar 2

olx
X' (x-G)

T =

2out of 2
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Question 39 R1

Given the functions f(x)=+x-1 and g(x)= X2
a) state the equation of g( f (x))

b) sketch the graph of g(f(x))

Solution
a) g(f(x)):x—l,xZI 1 mark l
b)
y
A
1 mark for shape of graph consistent with a)
1 mark for restricted domain
! 2 marks l
< ' ¢ > X
1
v
Notes:

* Deduct a maximum of 1 mark for the concept error of not restricting the domain.
= Deduct /2 mark for procedural error (not stating domain) if graph shows correct domain.
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Exemplar 1

2 g(f(x)=__ X =]

12 out of 1

award full marks
— Y% mark for procedural error (not stating domain)

b) , - A
b (@Y
N /
/
/
< / » X
2out of 2
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Exemplar 2

(==
a) g(f(x)=_X ~ |

loutofl

b)

A

1 outof 2

+ 1 mark for shape of graph consistent with a)
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Exemplar 3

)2

3(7%(”: (1

0 o) - 1)

l1outofl

b)

A

I 2 3 4

2out of 2
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Question 40 T3

. . 8 . .
Suzanne was asked to determine the value of tan @, given that secd = -3 and 6 terminates in

quadrant II.

Her solution:

-2) "+ y>= 2%
gj‘a‘: 59
3= 159
tono= Jog
3

Describe her error.

Solution

Suzanne did not consider that the value of tan @ is negative in quadrant II.

1 mark l
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Exemplar 1

Ooutofl

Exemplar 2

Her onSuer
(S not '
quod o found,  in

12 out of 1

award full marks
— % mark for lack of clarity in description

Exemplar 3

et o 18 ko posif buf

fe @ petd o ba in gulnd I

loutofl
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Question 41 R13

Given the graph of y = f(x), sketch the graph of y =,/ f(x).

Solution

[
»

f(x)
1 mark for restricting domain
> mark for shape between invariant points

_— > "> mark for shape to the right of invariant points

1
_/../ A S W » v 2 marks
1 J

A
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Exemplar 1

A

112 out of 2

+ 1 mark for restricting domain

+ 2 mark for shape to the right of invariant points

E9 (coordinate points labelled incorrectly)

Exemplar 2

A

11> out of 2

+ 1 mark for restricting domain

+ > mark for shape between invariant points
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Exemplar 3

[
»

A
v
=

1 outof 2

+ 1 mark for restricting domain

102

Pre-Calculus Mathematics: Marking Guide (January 2024)



This page was intentionally left blank.

Pre-Calculus Mathematics: Marking Guide (January 2024) 103



Question 42 T1

The point P(8)=(0,—1) lies on the unit circle. State the angle 6, over the interval [2m,47].

Solution

9=7_“ 1 mark
2 _J
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Exemplar 1

> -
L Y N
%~ =Y
= T Wl
© A
l1outofl

award full marks
E8 (answer outside the given domain)

Exemplar 2

N70°
4 360 °

§20°

loutofl

award full marks
E5 (answer stated in degrees instead of radians)

Exemplar 3
(o) =

I«
\
[e B —21‘. 2‘)

Ooutof1l
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Question 43 R2

Describe how the transformations of f (x) on the graphs of g(x) =f (3x —6) and
h(x)= f(3(x —~ 6)) are different.

Solution

The graph of g(x) is a horizontal translation of f(x) two units to the right and the graph of

h(x) is a horizontal translation of f(x) six units to the right.

1 mark l
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Exemplar 1

SWet Mar R IS ouisideof ¢ arackt
on %6‘\, At oH~aur racket \S vmu\‘ripli.zd o\ 3
So V&) as @ fvomslotion of 18 units right

WA\ YLAS 3()() has a Xransition of © units Cight.

Ooutofl

Exemplar 2

9 () = £(3%-¢)
factor out the 3

SQX):-F(-"("‘—Q‘)) Socdpr o Ut
K (,x‘) =4 (3('7°-6)) \J\-;,:eznilre:p“U

be came Jifferent

‘> ecavse °‘F ‘H\ e
shifts .

12 out of 1

award full marks
— % mark for lack of clarity in description

Exemplar 3

’Eﬂ\’\l\kw’m Qqudl[sw s ek e Maa forne
qUO= 0f (o) +C , 50 fo melte T *ons forrdhions
we  shedd M&M ‘\"M«SQW
The  2nd sepekion i M&I&WWQW
\n(x\:&f (blx-n))tk.

Ooutofl
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Question 44 R13

a) Solve.
NV2x+5-3=0

b) Describe how the solution in a) relates to the graph of y =+/2x+5 -3.

Solution
2
3 (Vax+5) =3
2x+5=9
2x=4

x=2 1 mark l
b) The solution is the x-intercept of the graph. 1 mark l
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Exemplar 1

a)
L 2
V2x+5 = B
2x+5= 6
dx= |
% .".L
12 out of 1

award full marks
— Y mark for arithmetic error in line 2

b

)
ije He a'n_’%w}/}

l1outof1l
Exemplar 2

a)

n= 3

loutofl

b) n=2 & Ha POt whore 3:0 b Kot e
J&m-s -9

n=2 @ te 200utibn to ﬂd.i/laidkg?;.].‘?n*f-&

/2 out of 1

award full marks
— % mark for lack of clarity in description
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Question 45 R11

Determine all of the zeros of the function p(x)= > —2x?—9x+18.

Solution
2
p(2) =2’ 2(2) _9(2) +18 1 mark for identifying one possible zero ofp(x)
=0

~.(x—2) is a factor of p(x)

211 =2 9 18
2 0 -18 1 mark for synthetic division (or equivalent strategy)
1 0 9 o0
(x— 2)(x2 - 9) =0 Y» mark for consistent factors

x=2,x=3,x=-3 5 mark for consistent zeros

3 marks l
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Exemplar 1

o= )(Q’Qx -2X +\8

o *x(X*-a) - 2 ?*-9)
oO* V’-:\)u-})
0 = (UBK3)k-3)

X= )

x%=3
%> o

3outof3

Exemplar 2

(x)( Q)
CXDI)(X fé) (x %"3‘)

ZeCog asl

=<

272 out of 3

award full marks
— Y% mark for procedural error (not equating factors to zero)
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Question 46

T2

Given that the point (@, y) is on the unit circle, determine the exact value(s) of y.

Solution

6

(@jzwz -1

15 mark for substitution

> mark for exact values of y

1 mark l

112
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Exemplar 1

CosO=x»

= 5

12 out of 1

+ % mark for substitution

Exemplar 2

b= ¥

(232 -\'\{2 = b?
Qs‘\'\{zz 2
Ye=V3

N -
=

/2 out of 1

+ % mark for substitution
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Question 47 T4

State one zero of the function y = tan x.

Solution

Any solution where x = 7k, keZ, is acceptable. 1 mark l

114 Pre-Calculus Mathematics: Marking Guide (January 2024)



Appendices

Pre-Calculus Mathematics: Marking Guide (January 2024)

115



116 Pre-Calculus Mathematics: Marking Guide (January 2024)



Appendix A: Marking Guidelines

Errors that are conceptually related to the learning outcomes associated with the question
will result in @ 1 mark deduction.

Each time a student makes one of the following errors, a Y2 mark deduction will apply:

arithmetic error

procedural error

terminology error in explanation

lack of clarity in explanation, description, or justification

incorrect shape of graph (only when marks are not allocated for shape)

Communication Errors

The following errors, which are not conceptually related to the learning outcomes associated
with the question, may result in a ¥2 mark deduction and will be tracked on the
Answer/Scoring Sheet.

El

final answer

answer given as a complex fraction

final answer not stated

impossible solution(s) not rejected in final answer and/or in step
leading to final answer

E2

equation/expression

changing an equation to an expression or vice versa
equating the two sides when proving an identity

E3 = variable omitted in an equation or identity

variables = variables introduced without being defined
w o 2 14 H . w o 2 "

E4 . sin x~ " written instead of “sin”~x
PR = missing brackets but still implied

ES *= units of measure omitted in final answer

; * incorrect units of measure
units . . . .
= answer stated in degrees instead of radians or vice versa

E6 = rounding error
rounding = rounding too early

E7 = notation error

notation/transcription

transcription error

E8

domain/range

answer outside the given domain
bracket error made when stating domain or range
domain or range written in incorrect order

endpoints or arrowheads omitted or incorrect

raEEin » scale values on axes not indicated or inconsistently spaced
el = coordinate points labelled incorrectly
E10 = asymptotes drawn as solid lines
* asymptotes omitted but still implied
asymptotes

graph crosses or curls away from asymptotes
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Appendix B: Irregularities in Provincial Tests

A GUIDE FOR LOCAL MARKING

During the marking of provincial tests, irregularities are occasionally encountered in test
booklets. The following list provides examples of irregularities for which an Irregular Test
Booklet Report should be completed and sent to the department:

completely different penmanship in the same test booklet
incoherent work with correct answers

notes from a teacher indicating how he or she has assisted a student during test
administration

student offering that he or she received assistance on a question from a teacher
student submitting work on unauthorized paper

evidence of cheating or plagiarism

disturbing or offensive content

no responses provided by the student or only incorrect responses (*0”)

Student comments or responses indicating that the student may be at personal risk of being
harmed or of harming others are personal safety issues. This type of student response
requires an immediate and appropriate follow-up at the school level. In this case, please
ensure the department is made aware that follow-up has taken place by completing an
Irregular Test Booklet Report.

Except in the case of cheating or plagiarism where the result is a provincial test mark of
0%, it is the responsibility of the division or the school to determine how they will proceed
with irregularities. Once an irregularity has been confirmed, the marker prepares an
Irregular Test Booklet Report documenting the situation, the people contacted, and the
follow-up. The original copy of this report is to be retained by the local jurisdiction and a
copy is to be sent to the department along with the test materials.
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Irregular Test Booklet Report

Test:

Date marked:

Booklet No.:

Problem(s) noted:

Question(s) affected:

Action taken or rationale for assigning marks:
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Follow-up:

Decision:

Marker’s Signature:

Principal’s Signature:

For Department Use Only—After Marking Complete

Consultant:

Date:
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Appendix C: Table of Questions by Unit and Learning

Outcome
Unit A: Transformations of Functions
Question Learning Outcome Mark
6 R4, R5 2
9 R6 2
14 R4, R5 3
16 R3 1
23 R1 1
27 R1 3
39a) R1 1
39b) R1 2
43 R2 1
Unit B: Trigonometric Functions
Question Learning Outcome Mark
1 T1 2
18 T1 1
25 T3 2
31 T4 4
35 T1 1
40 T3 1
42 T1 1
46 T2 1
47 T4 1
Unit C: Binomial Theorem
Question Learning Outcome Mark
3 P2 2
5 P3 2
7 P1 1
8 P4 2
10 P2 1
17 P4 1
22 P3 1
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Unit D: Polynomial Functions

Question Learning Outcome Mark
13 R11 1
19 R12 1
33 R12 3
45 R11 3

Unit E: Trigonometric Equations and Identities

Question Learning Outcome Mark
2 T5 4
11 T6 3
28 T6 2
34 T6 2
37 T5, T6 2

Unit F: Exponents and Logarithms

Question Learning Outcome Mark
4 R10 3
12 R8, R10 3
15 R8 2
21 R7 1
26 R9 3
30 R10 3
32 R9 1

Unit G: Radicals and Rationals

Question Learning Outcome Mark
20 R14 1
24 R13 3
29 R14 1
36 R14 2
38 R14 2
41 R13 2
44a) R13 1
44b) R13 1
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