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

e students and markers use only a pencil to complete the Answer/Scoring Sheets
e the totals of each of the four parts are written at the bottom

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

e 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
and Early Childhood Learning 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 a Scoring Sheet is marked with “0” only (e.g., student was present but did not attempt any
guestions) 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 and Early Childhood Learning 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.

Samuel Tougas

Assessment Consultant

Grade 12 Pre-Calculus Mathematics
Telephone: 204-390-6650

Email: samuel.tougas@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

% 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 E1 errors (% mark
deduction), four E7 errors (2 mark deduction), and one E8 error (¥4 mark deduction).
Although seven communication errors were committed in total, there is a deduction
of only 1% marks.

COMMUNICATION ERRORS / ERREURS DE COMMUNICATION

Shade in the circles below for a maximum total deduction of 5 marks (% 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 ES O
E6 O E7 o E8 o E9 O E10 O

Example: Marks assigned to the student

Booklet 1 Selected Booklet 2 Communication Total
Marks
Awarded Response Errors (Deduct)
Total Maximum
36 9 45 deduction of a0
Marks
5 marks
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Scoring Guidelines

for Booklet 1T Questions
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Question 1

T1

Liam went for a ride on a Ferris wheel with a radius of 5 metres. Determine the distance he

travelled if the Ferris wheel stopped after rotating 1260°.

Solution

0=1260"+ —

1 mark for conversion

0=7r
or
0 =21.991148...

s=0r
s=7r(5) 1 mark for substitution

s=35m metres

or
s=109.956 metres

2 marks

Pre-Calculus Mathematics: Marking Guide (January 2026)



Exemplar 1

5*0r
3= (1360)(S)
§3 6300 metres

1 out of 2

+ 1 mark for substitution

Exemplar 2

B=160° 11 - 9
1 R0 |

50
= (39)(S)
510495

2 out of 2

award full marks
E5 (units of measure omitted in final answer)
E6 (rounding error)

Pre-Calculus Mathematics: Marking Guide (January 2026)



Question 2 P4

7
Determine and simplify the term that contains x** in the binomial expansion of (ZX4 —3) .

Solution
Method 1

(x4 )7, (x4 )6, (x4 )5 yee 1 mark for determining a pattern

28 24 20
X<, x7, x7,...

3 4
ty=,C, (2X4) (—3) 2 marks (1 mark for _C,; %2 mark for each consistent factor)

=22680x" 1 mark for simplification (% mark for coefficient, % mark
for exponent)

4 marks
Method 2
X2 = (x4 )H (x° )k % mark for substitution
12=28—-4k
—-16=—4k
A=k % mark for solving for k
t.=,C, (2x4 )3 (_3)“ 2 marks (1 mark for 7C4; % mark for each consistent factor)
=22680x" 1 mark for simplification (% mark for coefficient, %2 mark

for exponent)

4 marks
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Exemplar 1

y\l.‘l - ( ){)7 —K) b= ,40.1 (21,)1-1 (_3)‘1

Pk | o)
=y (33 Hx?)
X - 35(3I176X")
%:K‘ = 1lbizi60x"
3% out of 4

award full marks
— % mark for arithmetic error in line 6

Exemplar 2

3
xlg_: Xﬂ;k} 0) +5= 7(4-?):”%‘“1 _3"

@ -4k 76=35 -2, 8]

J Z T5= 5670 5@

11=38-4k
-2 38
-le=-4k
—~ —q
b=k

3% outof 4

award full marks
— % mark for arithmetic error in line 7
E4 (missing brackets but still implied in line 6)

Exemplar 3
a4 e L
ol:- :.1; ty2 26, 04) -0

ﬂ=7 {7: 7' 1Kq'7}q
k= {, _ 3t
£,=5103-2
£, lo20bx"

3 outof4

+ 1 mark for 7C6 (consistent with their value of k)
+ 1 mark for each consistent factor
+ 1 mark for simplification
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Question 3

R10

The normal healing of wounds can be modeled by an exponential function. The area of the
wound decreases according to the formula,

A=A e—0.35t

0

where: Ais the area of the wound in cm?, after t days,

A, is the initial area of the wound in cm?, and

tis the time, in days, after healing begins.

If a wound has an initial area of 25 cm?, determine:

a) the area of the wound after 3 days.

b) the amount of time it will take for the area of the wound to decrease to 4 cm’.

Solution

a) A= 258—0.35(3)

A=8.748 cm’

b) 4 =257
O 16 — e*0.35t
In0.16 =Ine %"

In0.16 =-0.35tIne

In0.16 4

-0.35
t=5.235947...
t =5.236days

1 mark

1 mark for applying logarithms
% mark for power law

% mark for the value of t

2 marks

10
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Exemplar 1

a)

A Ag e -~ 035t
= fh0 - 0-35(3))
t)e( 0

A :@Scw \
(—}-0S

A - G215 e

A = 625 (0.32499377)

A A1€. T

A 14 3¥8R cim

fr

Ooutof1

b)
£0.35¢)

A = Aab
um? = asem?p (-0-35%)

l6 = bLige (-0-3SE?

625 Grs
6.0 = g (0FED

Inv0.0356 ={)-0.%5)|ne

3.5t = LC0.%5)
=0.28 “O.3%

4 = 10. Y F)8 dq_‘_ds

—

1% out of 2

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

11
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Exemplar 2

a)

A= 25¢ 0.35(3)

= §2.852 em?

J*bﬁvenoH\\r. wovmo\ 1S 52852 om?

% out of 1

award full marks
— % mark for arithmetic error

b)

-0.354
Yom = 25w ® )

N Y N AT

1_'-:1 = h"‘_. 25 L-0.35L)
h25 th2y

A _ o35t
f 25

tw "'\ 23‘

1 out of 2

+ % mark for power law

+ % mark for consistent value of t

E1 (impossible solution not rejected in final answer)
E5 (units of measure omitted in final answer)
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Question 4 P3

During a hockey practice, 4 players are wearing a green jersey and 5 players are wearing a red
jersey. Determine the number of ways three players can be selected if at least two of the players
must be wearing a red jersey.

Solution

Case 1: 5C2 o 4C1:40 1 mark for Case 1

Case 2: 5C3 . 4C0= 10 1 mark for Case 2

40 +10=50 ways 1 mark for addition of cases
3 marks

Note:

4CO does not need to be shown.
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Exemplar 1

(tse]: (fg ¥ ool =M
by X 5h1
(e2. g, =10

19+(0 = 2y

2outof3

+ 1 mark for Case 2
+ 1 mark for addition of cases

Exemplar 2

Cose 2. 5 4 -4 =80
(4 cedt ) , = 190

Cosea ‘)”,l/_{_'l: 60

(3red) . S

2outof3

award full marks
— 1 mark for concept error (using permutations instead of combinations)

Pre-Calculus Mathematics: Marking Guide (January 2026)
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Question 5 T5

Solve, algebraically, over the interval [0,2r].

2sin*x+5cosx+1=0

Solution

2(1—coszx)+5cosx+1 =0 1 mark for substitution of an appropriate identity
2-2cos’x+5cosx+1=0
—2cos’x+5cosx+3=0
2cos’x—5cosx—3=0
(2cosx+1)(cosx—3)=0

1
cosx=—5 cosx=3 1 mark for solving for cos x
2w 4r . .
X :?,? no solution 2 marks for solving for x (%2 mark for each value; 1 mark

for indicating no solution)

4 marks
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Exemplar 1

1-os7 + 505 +1 =0

—Z —ZCQS'L’X. '\'Z *'Sc.oslx +1 20

-Zeos™x + Scosx +3

leos — 3 6
~Losx Pl

(Zcosa +1) (~Cosx+3) =0

Leosx v 10

7 - - —606964'3:0
2 losx =3
Cos%="-'z
2outof 4

+ 1 mark for substitution of an appropriate identity
+ 1 mark for solving for cos x
E2 (changing an equation into an expression in line 3)

Exemplar 2

2(} - o™ ¥ Geovxe ¥ 1= 9

7 - 0 W
N~ Acoe ¥ +Seo5x 41" i '1>5<.|';.

- 0 -
acssn K SOW T DT

A

(COS‘)L'F‘;) (-2e0sC ‘\\l )
[ez2] i“’”::“-‘) {
z.ne GryAsr Bl; c'oo "( C/

ngp on wolt DI
QT1. &= \400-500

QRIT1:0 « 158°» 60

3 out of 4

award full marks

— % mark for procedural error in line 4 (incorrect factoring)
— % mark for arithmetic error in line 5

E2 (changing an equation into an expression in line 4)

E3 (variable introduced without being defined)

E5 (answer stated in degrees instead of radians)

Pre-Calculus Mathematics: Marking Guide (January 2026)
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Exemplar 3

Qs'maﬁ +5Cosx 41 = ©
~ O
(1 €coSX) 45 cosxh =©
0 - 90o8'% +5eosk =S

Yool +5em+3H= O

t
1
N

O = Qcos™ ~Sax-?
= (Jeosx- -3
0 (cosx ) (usx L-)

e
Cosx = ‘3 M

Net posaible
%)

=
o:(41)

e
"
L]

3 out of 4

+ 1 mark for substitution of an appropriate identity

+ 1 mark for solving for cos x

+ % mark for consistent value of x

+ 1 mark for indicating no solution

— % mark for procedural error in line 6 (incorrect factoring)
E3 (variable introduced without being defined)

18
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Question 6 R3

The function, y = f(x), has a domain of [-8,4]. The domain of the graph of y = f(bx) is [-4,2].

State the value of b.

Solution

b=2 1 mark

20 Pre-Calculus Mathematics: Marking Guide (January 2026)



Exemplar 1

£)=[4,0)

T e

flx)

1outofl

award full marks
E7 (notation error in lines 1 and 2)

Pre-Calculus Mathematics: Marking Guide (January 2026)
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Question 7 R14

(x+3)(x—4)
(x+3)

Describe the difference between the graph of f(x)= and the graph of g(x)=x-4.

Solution

The graph of f(x) has a point of discontinuity at x = -3, where as the graph of g(x) does not.

1 mark
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Exemplar 1

One Yas o Wl

% out of 1

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

Exemplar 2

) = BY-4)  g(x)=x-1
D3]

g, of F() has o point of discortmmity
geph, of ﬂ(x) doesnt have prin of d\SCDY\’\"\hV\'\*&

1outofl

Pre-Calculus Mathematics: Marking Guide (January 2026)
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Question 8

T2

Determine if the point —é,i
5'3
Solution
Method 1
x>+ y2:1
3 2 2 2
Left-Hand Side :(——J J{_]
5 3
9 4
=—+_
25 3
27 100
=—-|-_
75 75
75

2
3

Therefore the point [—%,—] is not on the unit circle.

Method 2

2
Since — > 1, the point is not on the unit circle.

NE]

) is on the unit circle. Justify your answer.

1 mark for justification

1 mark

1 mark for justification

1 mark

24
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Exemplar 1

W

Sy, lots vot eqpal

% out of 1

award full marks
— % mark for arithmetic error in line 3
E4(missing brackets but still implied in line 1)

Exemplar 2

NN

. Wi = )

4
+ —
5 2

o | Ape point s nte on +the unit citle

gs  Yhe lwe coordingies did net egual e |
ofler Hhe used q,ur-l*w

1outofl

award full marks
E7 (notation error in line 2)
E2 (equating the two sides when proving an identity)

Pre-Calculus Mathematics: Marking Guide (January 2026)
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Question 9 R2, R5

Given the graph of f(x), sketch the graph of g(x) :f(—(x—l))+3.

Solution
y
A
/[ \ g(x)
e \
II\\ \
vl
“——t——— H—+—+—+ x
\\\ 1/,//
L f(x)
1 mark for horizontal reflection
1 mark for horizontal translation
v 1 mark for vertical translation

3 marks
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Exemplar 1

A
\

v
>

2outof3

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

Exemplar 2
y
A
* g(x)
I,' \\ 1
< —— — > X
\\\ 1//’/
\\ /// f(X)
v

2% out of 3

award full marks
— % mark for procedural error (one incorrect point)

Pre-Calculus Mathematics: Marking Guide (January 2026)
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Exemplar 3

A
AY

v
x

2outof3

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

28 Pre-Calculus Mathematics: Marking Guide (January 2026)
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Question 10 R11

Bonnie was asked to determine the factors of p(x)=—-3x" +2x* —4x+5.

Describe the error she made in her set up of synthetic division.

| [-3 2 -4 5

Solution

Bonnie did not write the coefficient of 0 for the missing term, x°.

1 mark
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Exemplar 1

She 'forgo’\’ o mehde. a vae for ).

% out of 1

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

Exemplar 2

b N 0 T0%e Ko sy
Yeon

Y% out of 1

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

Pre-Calculus Mathematics: Marking Guide (January 2026)
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Question 11

R1

Given the functions, f(x)= ! : and g(x)=x-3,

a) state the equation of f(g(x)).

b) state the domain of f(g(x)).

Solution

1
a) f(g(x))= x—4 ‘ 1 mark .

b) Domain: {X|X¢4'X€R}
or
Domain: ( ’4)U(4'oo)

32
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Exemplar 1

1outofl

b)

X* A x#F

Domain:

Ooutof1l

Exemplar 2

Flo(x))= (x-4)

1outofl

b)

Domain: §x:m )(}( 73

1outofl

award full marks
E7 (notation error)

Pre-Calculus Mathematics: Marking Guide (January 2026)
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Exemplar 3

7 fles)= 1
(x-3)-f
- _’
#(a(x)= X+3
% out of 1

award full marks

— % mark for procedural error in line 2

b)

Domain:

Pxlken) X3}

1outofl

answer consistent with (a)

Exemplar 4

1outofl

b)

Domain: o0, m.)

Ooutof1l

34
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Question 12

T6

Prove the identity for all permissible values of x.

2
tan2x=——
cotx —tanx
Solution
Method 1
Left-Hand Side Right-Hand Side
tan2x 2
cosXx sinx
sinx cosx
2
coszx—sinzx
sinxcos x
2sinxcosx

cosZx —sin?x

sin2x

cos2x

tan2x

1 mark for correct substitution of appropriate identities
1 mark for algebraic strategies
1 mark for logical process to prove the identity

3 marks

36
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Question 12

Method 2
Left-Hand Side Right-Hand Side
2tanx 2
1—tan?x cosx  sinx
sinx cosx
2sinx
COS X 2 _
1- sinZx coszx—sinzx
cos?x sinxcos x
2sinx
COS X 2sinxcosx
cos?x —sin?x coszx—sinzx
cosZx
2sinxcosx
cos?x —sin?x

1 mark for correct substitution of appropriate identities
1 mark for algebraic strategies
1 mark for logical process to prove the identity

3 marks

Pre-Calculus Mathematics: Marking Guide (January 2026)



Question 12

T6

Method 3

Left-Hand Side

Right-Hand Side

2tanx
1—tan?x

—tanx

tanx
1—tan2x
tanx

2tanx

1—tan2x

1 mark for correct substitution of appropriate identities

1 mark for algebraic strategies

1 mark for logical process to prove the identity

3 marks

38
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Exemplar 1

Left-Hand Side

Right-Hand Side

yom

"
.‘_—-_'-—-—-"'—
c'_‘.’crhlﬁw
T et X

rx

— ‘

] P ?-,g 5in "

3_1- c,o‘l m'}a

1"

QA ImELS (s
—

Co5

L Ltk
~ g

2outof3

+ 1 mark for correct substitution of appropriate identities

+ 1 mark for algebraic strategies
E4 (missing brackets but still implied in line 2)

Pre-Calculus Mathematics: Marking Guide (January 2026)
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Exemplar 2

Left-Hand Side

Right-Hand Side

2 taAn%
1

[-1an "X
, 3inX
“Cobx

(¥x)1 ™ Toey®

2

. SnX

2 ==
COSY

C0S FX Lk

coSEX

U
-

VY
2510

oA S
— o T X
25tn¥

C';;{;}r—h"'x
COSX

$'4
2sin¥x « COSY .
(,057—5(’5”" x

coSY SInX

D . C OIS INX
——-'—-.__-‘_—"-—-.‘
(052{'—5“/\1"}(

cos?x -SIP

3outof3

award full marks

E4 (sinx? written instead of sin? x)

E7 (notation error in line 2)

40
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Exemplar 3

Left-Hand Side

Right-Hand Side

lan A
_Arnk
|- don K

STy
gy
——

- co%m\

Sir¥

qond | (e

CoSX

COS T STy A

2
(ok ~ton¥

1 outof3

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

Pre-Calculus Mathematics: Marking Guide (Janua
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Question 13 R1

Given f(x):—x2 +2 and g(x)=x2 -1,

a) determine the equation h(x)=g(x)— f(x).

b) state the range of h(x).

Solution
a) h(x)=g(x)~f(x) 1 mark for subtraction of g(x)— f(x)
h(x) :(x2 —1)—(—x2 +2)
1 mark
h(x)=x>-1+x? -2 ‘ I
h(x)=2x%-3
b) Range: {y|y 2-3,y€ R} 1 mark for range consistent with h(x)
or | 1 mark I
Range: [-3,0)

42 Pre-Calculus Mathematics: Marking Guide (January 2026)



Exemplar 1

a)

ngy= -l = (At

/)&,Lf-‘. X "X'L —

A,
()

1outofl

award full marks
E2 (changing an equation to an expression in line 2)

X

b) }.J) W
,7(«,0

UL -

(-3 ™)

Range:

% out of 1

award full marks

— % mark for procedural error (bracket error made when stating range)

Pre-Calculus Mathematics: Marking Guide (January 2026)
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Exemplar 2

a)

hor = k-1 - (-x732]
nix) = yll+x5-1

% out of 1

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

b)

-/, 09|

Range:

1outofl

answer consistent with a)

44
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Question 14 R5, R6

Given the graph of f(x),

a) sketch the graph after a reflection over the line y = x.

b) state a restriction on the domain off(x) in order for its inverse to be a function.

Solution

a) y

1 mark

b) {x|x >-2,x€ ]R}

or 1 mark

{x|x <-2,xe R}

Note:
Other answers are possible for b).
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Exemplar 1

a)

1outofl

award full marks
E9 (arrowheads omitted)

b)
(%4
loutofl
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Exemplar 2

a)

v

A

Ooutof1l

b)

Sxem\x> 13

loutofl

48
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Exemplar 3

a)

v
>

1outofl

b)

[-2,e°]

% out of 1

award full marks
— % mark for procedural error (bracket error made when stating domain)

Pre-Calculus Mathematics: Marking Guide (January 2026)
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Question 15

R4, R5

Describe a transformation of a function that would not affect its domain.

Solution

vertical stretch by a factor of a
or

vertical reflection
or

vertical translation k units up/down

1 mark

50
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Exemplar 1

absolufe \Jalué 7= o)

1outofl

Exemplar 2

o0 =% (X)+2

Ooutof1l

Exemplar 3

6+

L)CI"O.Y%Q %;l'ol
(o vekicofe. skt of | up)

L O\'&u& o&{uks Ae ramge.

% out of 1

award full marks
— % mark for error in terminology in the description
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Question 16 R1

Given the graph of f(x), sketch the graph of the function y :‘f(x)‘_

Solution

1 mark
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Exemplar 1

Ooutof1l
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Question 17 R11

Determine, algebraically, all of the zeros of the polynomial function, p(x)= 3x3 +x%2 —20x+12.

Solution

p(x)= 3x3 +x%2 -20x+12

p(2)=3(2)° +(2)*> -20(2)+12

p(2)=0 1 mark for identifying one zero of p(x)
~.(x—2)isafactor

2|3 1 =20 12

6 14 -12 1 mark for synthetic division (or equivalent strategy)
'3 7 6 o0

p(x :(x—Z)(3x2 +7x—6)

0=(x—-2)(3x—-2)(x+3) % mark for consistent factors
2 .
xX=2, x=§, x=-3 % mark for consistent zeros
3 marks
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Exemplar 1

3013 \2-200) +12

Iki- tio
\a

36+ 872003 415

2444~ HO+Q
a3-10+2
3 | -0 - 19+12
R sl X=a
V< -ig
31-6 o
3x24Tx-g
(Bx-QXx+ 3)
- R
=3 X=-3
2% out of 3

award full marks
— % mark for procedural error in line 8

Exemplar 2

PLO= BA3 4 %% - 0% 2 1D

PLZ BT X AW = Bal + V3
Br\ 30 +\y] 20

BV -3 (N DOND FO

PLaY = BN 4 BNt - 30EY +1D
P4 +4 - YO0 V3 = O

2l 31 -a0 .\
‘),b LI

31 -6 o

3K 4IX-6 =9
Gr o+ XN — 2y (n-

RS = XK=3 =
2 -

2% out of 3

+ 1 mark for identifying one zero of p(x)

+ 1 mark for synthetic division

+ % mark for consistent zeros

E2 (changing an equation to an expression in line 9)
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Exemplar 3

I+ 0 () is alGdr

T 3% <

XY P+
- tg;t%_ Gx1)

>0
~ - 14

“Gn i)

-Cexyn)

0
I+~ 6
I+ -¢
3 eq(43)
3x-2)(03)

2% out of 3

+ 1 mark for identifying one zero of p(x)
+ 1 mark for equivalent strategy
+ % mark for consistent factors
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Answer Key for Selected Reponse Questions

Question Answer Outcome
18 C T2
19 D R1
20 C R3
21 A R12
22 B Ts
23 B R13
24 D P3
25 A R11

58
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Question 18 T2
Given 0 =240°, identify the coordinates of the point, P(G), on the unit circle.
a -,
2 2
L [2 A2
2 2
. [ 3
20 2
1 3
d. _1_£]
2 2
Question 19 R1

Given the functions, f(x)=-3x+5 and g(x) =x? + x—1, identify the value of g(f(Z)).

a. -10
b. -5
c. -3
d -1

Pre-Calculus Mathematics: Marking Guide (January 2026)
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Question 20 R3

Given f(x) —Jx+5, identify the equation of the transformed graph that has the same
y-intercept.

a. y=f(x-3)
b. y=-3f(x)
c. y=5(-3x)
d. y=f(x)-3
Question 21 R12

Given the graph of p(x) =ax3 + bx? +cx +d, identify the statement that is true.

y
a. a>0,d<0 ' 1

b. a>0,d>0

0,d<0 f\\/ "
c. a<0,d< \/

d. a<0,d>0

>

A

Question 22 T5

Identify the general solution of the equation, csc6 = -1.

a 9=§+k7r, keZ

b. 9=37ﬂ+2k7r, keZ

C. 9:37”+k7r, keZ

d. O=rn+2kr, keZ
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Question 23 R13

Identify the equation of a radical function with a domain of [-6,) and a range of (—,3].

a. y=—Jx+6-3
b. y=—Vx+6+3

c. y=+-(x+3)-6

d y=+x-6+3

Question 24 P3
Identify the value of n in the equation, nC3 = nC7.

a. 3

b. 4

c. 7

d. 10

Question 25 R11

Identify the remainder when p(x)= x> —1 is divided by (x+1).

a. -2
b. -1
c. 0
d. 4
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Question 26 R13

Match each function with its corresponding graph.

Solution

Write the corresponding letter in this column.

y=+—-x+3 D % mark for each correct answer
y=—Vx+3 C
y=—y-(x-3) A 2 marks
y y
A) F N B) A
< Y < > X
1 >
L— L
<
v v
y y
A s
<
Q) D) ™
. > x < P X
T~
N
v 4
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Exemplar 1

C

|

A
B

¥% out of 2

+ % mark for D
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Question 27 T4

The amplitude, A, of the sinusoidal function can be determined using the equation A=20—-n.
State the values of m and n.

y
(0,20)
T
—,h
5]
<4 > X
(m,-10)
Solution
mzz_” 1 mark for value of m
3

n=>5 1 mark for value of n

2 marks

64 Pre-Calculus Mathematics: Marking Guide (January 2026)



Exemplar 1

4

N\
i NN
—_— e ] e— (S,nj M ~
< > X
o (m,—i-O)
1 out of 2

+ 1 mark for value of m

Exemplar 2
A
(0,20)
5]
—,n
3
< > X
(m,-10)
A m - T-g
n= 5
1 out of 2

+ 1 mark for value of n
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Question 28

P2

Solve, algebraically.

n—1P2 =20

Solution

n?-3n+2=20
n?-3n-18=0
(n—6)(n+3)=0

n=6 p=3

% mark for substitution

1 mark for factorial expansion
% mark for simplification of factorials

% mark for the permissible value of n
% mark for showing the rejection of the extraneous root

3 marks

66
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Exemplar 1

-

= 2D
( n-3 MR

(n-D- ozl =30
L

(reLn
> o

ﬂ)'—im t-38=¢

1% out of 3

+ 1 mark for factorial expansion
+ % mark for simplification of factorials

Exemplar 2
"l
AL
(h-t-a)t
M
—%_7: 30
(-5
(n-Din-d) - 5o
@' e
(n-N{o-3) = QO
b-1 - G-2a = A0
54 =20
2% out of 3

+ % mark for substitution

+ 1 mark for factorial expansion

+ % mark for simplification of factorials

+ % mark for the permissible value of n

E4 (missing brackets but still implied in line 5)
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Exemplar 3

(n-1)" 20
(n-1-2)
(D'
(n-3) =0

(n-N{n-DpA7" 290
I'W‘. .

(n-1)(n-2)=20

hg‘3n +A=20

~30~20

1*-3n-14=0

(D) 573
| %
>

u*‘“‘}fig:
3outof3

award full marks
E2 (changing an equation into an expression in line 7)
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Question 29 T6

23
Determine the exact value of sin(l—;j.

Solution
. (23r . (21ln 2&m
sinf — |=sin| —+—
( 12 ) ( 12 12)
(T w (T T ) . (=& e . .
sin| — +— |=sin| — |cos| — |+ cos| — |sin| — 1 mark for substitution into correct identity
4 6 4 6 4 6

= [_ﬁj(ﬁj + [ﬁj(lj 2 marks for exact values (% mark for each)

2 2 2 \2

_J6+\2 3 marks
4

Note:
Other combinations are possible.
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Exemplar 1

Sinl .2.51") Sl (,S:Sfmif)
Sin (55 + )-(5 F) (%) e (LFNAT)
Gin( 23 (Jixf‘“ 2): (+1F)
S {

2% out of 3

+ 1 mark for substitution into correct identity
+ 1% marks for exact values

Exemplar 2
a1 '.'if)
gn (77 Y12
7
Swn ;/'Pll *%)

s;m('“}" = GM(”) Cob(-'ﬂ) y cos@f)ﬂéinﬁ'ﬂ/
st )=@X2) +(%)(%)

TNNZ.
}bﬂ’ = "\[E' t o~
wn(®L ) =
-—————*'/—/
2% out of 3

award full marks
- % mark for arithmetic error in line 5
E7 (notation error in line 3)
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Exemplar 3

Sin (%—? 4
Sin {E_ 3 (c‘os __) 5055;7 fSim??>

CENZ)(2) B

e _Va [z
T z

2outof3

+ 2 marks for exact values
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Question 30 R10

Cameron was asked to solve the equation, log, (x—4)=2.

Cameron's solution:

XxX-4 =&
X =1

Describe Cameron's error.

3

Solution

Cameron mixed up the exponent and the base when changing to exponential form.

1 mark
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Exemplar 1

x-4=3"
2 35 the hase
\n the \og

% out of 1

award full marks
- % mark for lack of clarity in the description

Exemplar 2

33 E x'L\
_ g d
A e

132= %

Camecon  Showd have done 32 qrend
of 3. You dO bose 4o e argume.

% out of 1

award full marks
- % mark for terminology error in the description
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Question 31

T6

Given the identity sin2 0 =
secl

interval [71',27'[].

Solution

cos0=0

1 mark
3

2

0

tan@sin0

, state the non-permissible value of 0 over the

76
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Exemplar 1

(3, T 3T
b1
COs 6

1outofl

award full marks
E8 (answer outside the given domain)

Exemplar 2

NPV

g
Cos@ , ._gT

B

Sind
Cos6

Ooutof1l

award full marks
- 1 mark for concept error (stating cos0 as final answer)

Exemplar 3

b1l
2

g =

!

wl=¢

Ooutof1l
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Question 32 T4

Sketch the graph of y = —5cos(%xj+2 over the domain [0,5].

Solution

A

1 mark for shape of a sinusoidal function with correct amplitude
1 mark for vertical reflection

1 mark for vertical translation

1 mark for period

4 marks

78 Pre-Calculus Mathematics: Marking Guide (January 2026)



Exemplar 1

3% out of 4

award full marks
- % mark for procedural error (incomplete domain of graph)

Exemplar 2

y

." —7 o,-S"?O,'}

I.’" "72]5 -7 1,‘

3% out of 4

award full marks
- % mark for arithmetic error (incorrect calculation of maximum)
E8 (answer outside the given domain)
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Exemplar 3

y

PV N
.4
‘ﬂ
[
4T
3t
ag -~

Py N

-1

2

R N

3 out of 4

award full marks

- 1 mark for concept error (sketching y =sinx instead of y =cosx)
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Question 33 R12

Describe the behaviour of the graph of the polynomial function, p(x) = (x—3)2 (x—1) asit
approaches the x-intercept at x =3.

Solution

As it approaches x =3, the graph touches but does not cross the x-axis.

1 mark
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Exemplar 1

T bouncqs offfhe x- ayxs
at x

1outofl

Exemplar 2

There's 0 multipliciy of A ak x =3

Ooutof1l
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Question 34

Tl

Sketch the angle of 4 radians in standard position.

Solution
y
A
P > x % mark for an appropriate angle
b - in quadrant IlI
% mark for the correct direction of an
angle in standard position
1 mark
v
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Exemplar 1

'
P <

N
L/

% out of 1

+ % mark for the correct direction of an angle in standard position

Exemplar 2
y
ql®
oy
| nalfd\ = s?ﬂ

% out of 1

+ % mark for an appropriate angle in quadrant llI
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Question 35 R10

Solve, algebraically.
Iog5 12+2Iog5 X= Iog5 48
Solution

Method 1

Iog512+2log5x:log548

Iog512+log5x2 :Iog548 1 mark for power law
Iog512x2 :Iog548 1 mark for product law
12x2 =48 1 mark for equating arguments
x2=4
=2 M % mark for permissible value of x

% mark for showing the rejection of the extraneous root

4 marks
Method 2
Iog512+2log5x=log548
Iog512+log5x2—log548=0 1 mark for power law
o 12x2 B % mark for product law
85 % mark for quotient law
12x% .
23 =5 1 mark for exponential form
x2=4
% mark for permissible value of x
x=2  x=<7 % mark for showing the rejection of the extraneous root

4 marks
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Exemplar 1

ICQS' 2 +'035.x¢: log 15-48

12+x < 48
[=*=36

%Z6

1% out of 4

+ 1 mark for power law
+ % mark for permissible value of x

Exemplar 2

\"'55 2 + q’"ﬂf,k - \03’ e

|03(I'Ln1-)x - |°5 us

Ar‘bx - '°3~5 ug

Xz

3H

1% out of 4

+ 1 mark for product law

+ 1 mark for equating arguments

+ % mark for permissible value of x

- 1 mark for concept error (dividing by log)
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Exemplar 3

sy s by, - by

'zlgsx LJ %\
%gﬁ %5“

3% out of 4

+ 1 mark for power law

+ 1 mark for product law

+ 1 mark for equating arguments

+ % mark for permissible value of x
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Question 36 R9

State the equation of the exponential function represented by the graph of f(x).

Solution

f(x) —2* 43 1 mark for exponential function with a base of 2
1 mark for vertical translation

2 marks
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Exemplar 1

f(x)= y=2'#

2 out of 2

Exemplar 2

f- FIK "«
1 out of 2

+ 1 mark for vertical translation
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Question 37

T3

Evaluate.

117 T 11z

cos| — |[+csc| —— |cot| —

3 3 6
Solution
1 + _2 _ﬁ lmarkforcos(
2 3 1 3
l+2 1 mark for csc(
2
5
= 1mark for cot
2

11n

—j 1/zmark for value; %2mark for quadrant)

%) 1 Yamark for value; 1/zmarkforquadrant)
11
Tﬂj 1/zmarkforvalue;‘/zmarkforquadrant)

‘ 3 marks l
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Exemplar 1

cofgg) +#+(5) )

losez = ).
) 3in
\ (3 -
- ( J) %
) %2
y I3 g
% Q _;“:is ‘?
RLAE 7z
4 = xX
/ 1
=3
2outof3

11
+ 1 mark for cos(Tﬂj

+ % mark for quadrant of csc(—%}

+ 1 mark for cot(%j

- % mark for procedural error in line 1

Exemplar 2

L VE. V7
2 z

2outof3

11
+ 1 mark for cos(Tnj

+ % mark for quadrant of csc(—zj

11
+ % mark for the value of cot(Tﬂj

E7 (transcription error in line 1)
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Exemplar 3

inl'_w s
(—,L)+—°—“-(F§ e oy
L |-z
' i3,
—1—'4.2 F]
= B a6
_Li--q— (378 ]
2 R
2outof3

11
+ 1 mark for cos(Tﬂj

s
+ % mark for the value of csc ——j

11
+ % mark for the value of cot(Tﬂj
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Question 38

P1

Min Li has a 3-digit code for his lock. Determine the number of possible codes for his lock, if

repetition is allowed.

Solution

10 « 10 « 10 =1000

1 mark

96
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Exemplar 1

R-1to_ -0 _
Opat Vgt '5373? =20 esalde  Compmaltive

% out of 1

award full marks
- % mark for procedural error (addition instead of multiplication)

Exemplar 2

¥ 9.9
3§/ 9

gl
1

ﬁﬂ_ er/j

% out of 1

award full marks
- % mark for procedural error (9 digits instead of 10)

Exemplar 3

\O_ "  _—

Al

TR

B e S A
@\‘“U\ £
s r 9B ©
>

(U
N

G

s

oY

Ooutof1l
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Question 39

R10

Solve, algebraically.

3x+2
e
6

Solution
(6_1 )3X+2 _ 62X

6—3x—2 _ 62x

—3x—-2=2x
—5x=2

1 mark for changing to a common base

1 mark for equating exponents

2 marks
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Exemplar 1

( 6{zxx) - 61x

IEx}iz-2¢
@ =lex
16 ¢
2
4
1 outof 2

+ 1 mark for equating exponents

Exemplar 2

_\,”@
6

2%+ = Ux
~x <

0 out of 2

Pre-Calculus Mathematics: Marking Guide (January 2026)
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Exemplar 3

Ioaqlsx-ﬂ: \oj(b)?-x
(3x+2) leylle = 2x |03‘o

2a \nﬁ‘lb *2eq'le = 2xlog
- 'Zlc:,”" - 2Xle

jb
3x lcn‘lb “2xleql = -2 \dJ"b

K(?:\o%'k*'doa B =-21eq'e

X(losl/bs* \53 bz) = - ‘Zloa‘\lb

v

loa'/ba—lfj 62 /C’j'/as-foj L*

X = ~-2log e
/oa e - log 6*

2 out of 2

award full marks
E1 (final answer not stated)
E7 (notation error in lines 3, 6 and 7)
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Question 40 R14

Sketch the graph of f(x) :ﬁ and state the y-intercept.
x—1)(x+
Solution
A y A
A
[ 1
e > —> X

-
y-intercept: "3

1 mark for vertical asymptotic behaviour
(¥ mark for behaviour approaching x = -3; % mark for behaviour approaching x = 1)
1 mark for horizontal asymptotic behaviour approaching y =0
1% marks for shape (% mark for shape of each branch)
% mark for y-intercept

4 marks
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Exemplar 1

N =
N N N S oo
Y= ; <
: v=3 m 3®
\ .0 =1
| \ ) s
Y= -\ -3, a»‘l -
N =l :9 2=\
- 1 ¢=-4 (s\(\\ ;
y=-5 sCey(ay®
| S .S
g O-(0+>) "3
|
y—intercept: (0"3 )
2% out of 4

+ 1 mark for vertical asymptotic behaviour
+ 1 mark for horizontal asymptotic behaviour approachingy =0
+ % mark for y-intercept
E10 (asymptote omitted but still implied)
E10 (graph crosses or curls away from asymptotes)

Exemplar 2
ﬂ._im- 3 (0—!)(04#’,)
5
: CECT 56
5
= 73
l |
-5
y—intercept: e N
% out of 4

+ % mark for y-intercept
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Exemplar 3

L\”:\)
:.P.—.-'ﬂ T

| y_ 4

) A | |‘cﬁ.
3J5-

| ; 2.

! A0

] ! %

| l o ¥P: ys =

A G . YSADE) 97 tolot®

i, T

| T -2(2)

! -—- -5—

! )% 3__

: s

: ﬂ L It )

: | = -u-)utd

? ; \H} Y < = "ss- =\

&
y—intercept: (o,-%)
2% out of 4

+ 1 mark for vertical asymptotic behaviour

+ 1 mark for horizontal asymptotic behaviour approachingy =0
+ % mark for shape (to the right of x = 1)

+ % mark for y-intercept

- % mark for procedural error (missing branch)
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Exemplar 4

»
!
—

A
\ 4
x

y—intercept: (D'-’f')

3outof4

+ 1 mark for vertical asymptotic behaviour

+ 1 mark for horizontal asymptotic behaviour approachingy =0
+ 1 mark for shape

+ % mark for y-intercept

- % mark for procedural error (missing branch)

E10 (asymptote omitted but still implied)
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Question 41 R7, R10

Given log, x =5, determine the value of log,, (2x).

Solution
x=2° 1 mark for solving for x
Xx=32
Iog4(2(32))
Iog4(64)
3 1 mark for evaluating the logarithm

2 marks
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Exemplar 1

l%"{ =b \03\1(1(.5"3); ¥
26 =X G LY
=% %=>5

2 out of 2

award full marks
E7 (notation error in line 4)

Exemplar 2

loj',-l. <5 log'q (95)="
2= x ‘E}H (64) < 7
=32 qa =LY

2 out of 2

award full marks
E1 (final answer not stated)
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Question 42

T6

Henry was asked to prove the identity, csc? 0 —2cos? 0 +1=cot? 0 +2sin 0, for all permissible

values of 0.

His work:

_Left-Hand Side

Right- Hand Side

cse? (%) - acos* (L) 1)
(T8 - a(2) +|
& - | Pl

A
LHS

Explain why his proof is insufficient.

Solution

Henry proved the identity for 0 = %, but not for all permissible values of 6.

1 mark

cot*(F) +Qsm‘(%§
(V4 a5
| + |

ol
RHS v
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Exemplar 1

Hewy wusd prove it far all vakee of 6 pot ot 3‘_;'_

1outofl

Exemplar 2

hecovss Ao plgged in 2 Lo  For S

% out of 1

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

Exemplar 3

Moy rof Witk (F oftur avges are yubaitil for 0.

% out of 1

award full marks
- % mark for lack of clarity in explanation
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Question 43 R13

Sketch the graph of y—2=—+/x-1.

Solution

P <

1 mark for shape of a radical function
1 mark for vertical reflection

1 mark for horizontal translation

1 mark for vertical translation

A
x

4 marks
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Exemplar 1

A
[N
WV

3% out of 4

award full marks
- % mark for procedural error (one incorrect point)

Exemplar 2
-y *
, e ¥2 J.e
i W.T= lun
YT P
-’_,_.-——'.V \,-ﬁ
d’ -
1
< P ’ > x.ﬁ; \’=_r’7_t \2
\ A
3% out of 4

award full marks
- % mark for procedural error (one incorrect point)
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Exemplar 3

1 Y-l Y
‘Bl

‘ (0/8) (b
1 (b=l
' ()59

A
\ 4
x

Poa®

3 out of 4

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

Exemplar 4

A
\ 4
>

3 outof4

+ 1 mark for shape of a radical function
+ 1 mark for horizontal translation
+ 1 mark for vertical translation
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Question 44

R7, R8

Evaluate.

Iog3 54 —Iog3 6
Solution

54
Iog3 (?j

Iog39
2

1 mark for quotient law

1 mark for evaluating the logarithm

2 marks
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Exemplar 1

|033(5 )
l0g.8

1 outof 2

+ 1 mark for quotient law

Exemplar 2

log,

/og, T =X

3'=9
X=23

1% out of 2

award full marks
- % mark for arithmetic error in line 4

Pre-Calculus Mathematics: Marking Guide (January 2026)



Question 45

R12

Determine, algebraically, the equation of the graph of the polynomial function, p(x).

A

6 p(x)

Solution
p(x)=a(x—1)> (x+3)(x—4)
p(0)=a(0-1)*(0+3)(0-4)
6=a(-1)>(3)(-4)
6=12a
1 —
E—a

1

p(x)= J(x=1)* (x+3)(x~4)

% mark for factors of p(x)

% mark for multiplicity of 3at x=1

1 mark for consistent value of a

‘ 2 marks I

v
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Exemplar 1

o= (% 8(x-N(x-4)

% out of 2

+ % mark for factors of p(x)

Exemplar 2

p(x)= %g(x*!}ﬁx-\\”(z-‘i}*&

1 outof2

award full marks
- 1 mark for concept error (including a vertical shift)

Exemplar 3

3
px)=_~ N Ix-1)R+3)

1 outof2

+ % mark for factors of p(x)
+ % mark for multiplicity of 3atx=1

Exemplar 4

pLA= (x-D( D% -4)
o) = alx (A FHEK-R
b3 o (VDD
(o= olin)
o= >

oliv= LN (¥3) Lx-4)

1% out of 2

award full marks
- % mark for arithmetic error in line 5
E7 (notation errorin line 1)
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Appendix A

Marking Guidelines

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

Each time a student makes one of the following errors, a %2 mark deduction will apply:

= procedural error

arithmetic error

= terminology error in explanation

= |ack of clarity in explanation, description, or justification
= error in or incomplete 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.

E1l
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

domain/range

E2 changing an equation to an expression or vice versa
equation/expression equating the two sides when proving an identity
E3 variable omitted in an equation or identity
variables variables introduced without being defined
E4 "sin x*" written instead of "sin? x"
brackets missing brackets but still implied
ES5 units of measure omitted in final answer
it 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 answer outside the given domain

domain or range written in incorrect order

endpoints or arrowheads omitted or incorrect

E9 L .
hi scale values on axes not indicated or incorrectly spaced
graphing 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 l

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 provinical 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 and Irregular Test
Booklet Report documenting the situation, the people contacted and the follow-up. The orginial
copy of this report is to be returned 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:
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Appendix C

Table of Questions by Unit and Learning Outcome

Unit A: Transformations of Functions

Question Learning Outcome Mark
6 R3 1
9 R2, R5 3

11a) R1 1
11b) R1 1
13a) R1 1
13b) R1 1
14a) R5 1
14b) R6 1
15 R4, R5 1
16 R1 1
19 R1 1
20 R3 1

Unit B: Trigonometric Functions

uestion earning Outcome ar

Questi L ing Out Mark
1 T1 2
8 T2 1
18 T2 1
27 T4 2
32 T4 4
34 T1 1
37 T3 3

Unit C: Binomial Theorem

Question Learning Outcome Mark
2 P4 4
4 P3 3
24 P3 1
28 P2 3
38 P1 1
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Unit D: Polynomial Functions

Question Learning Outcome Mark
10 R11 1
17 R11 3
21 R12 1
25 R11 1
33 R12 1
45 R12 2

Unit E: Trigonometric Equations and Identities

Question Learning Outcome Mark
5 T5 4
12 T6 3
22 T5 1
29 T6 3
31 T6 1
42 T6 1

Unit F: Exponents and Logarithms

Question Learning Outcome Mark
3a) R10 1
3b) R10 2
30 R10 1
35 R10 4
36 R9 2
39 R10 2
41 R7, R10 2
44 R7, R8 2

Unit G: Radicals and Rationals

Question Learning Outcome Mark
7 R14 1
23 R13 1
26 R13 2
40 R14 4
43 R13 4
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