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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 one to five marks each, and selected response
guestions are worth one 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. The appendix 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 (% mark deduction), and one E8 error (% 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

Jack rolled a water bottle from one edge of his desk to the other. The desk measures 60 cm
from edge to edge. The water bottle has a diameter of 7 cm. Determine the angle that the
water bottle rotated, in degrees.

Solution
s=0r
9=>

P
0= % 1 mark for substitution
0=17.142857...

180° .
9:(17_142 857...) - 1 mark for conversion
T

0=982.213363...°
0 =982.213° 2 marks
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Exemplar 1

¢ \Noder Bolie
= 35umn

S Rem
SRR
A

Q- ;“;_m-: . y
%mﬂl"@f)

1 out of 2

+ 1 mark for substitution

Exemplar 2
56
o &

60
0

9= 3.5'1!"!28

% out of 2

+ 1 mark for substitution
— % mark for procedural error (substituting diameter instead of radius)

Exemplar 3
S = @r SzéOCm
bo=003S) o°
o= 1713 = 3.

®=|7. 143 (_l_ff;‘g‘)

o= €2.213 «—®

2 out of 2

award full marks
E5 (units of measure omitted in final answer)
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Question 2 P3

There are 15 dogs and 12 cats in an animal shelter. Determine the number of ways that three
dogs and two cats can be selected if Scout, one of the dogs, must be selected.

Solution
1C1014C2012C2 1 mark for 14C2
1
6006 % mark for 12C2
% mark for product of combinations
2 marks
Note:

1C1 does not need to be shown.
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Exemplar 1

5
d

IL|

| +4) 166
q2t6é

\5 ‘N"ﬂs

1y
C

" C'} \2(2

1% out of 2

+ 1 mark for 14C2

1 .
+ % mark for 12C2

Exemplar 2

wﬁ

Co_‘ff!

&i'“l % - 'D-_!_l_ "'_'..'-WOD-L‘

e PR p—

<

1 out of 2

award full marks

— 1 mark for concept error (using permutations instead of combinations)
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Question 3

R10

Emily wants to save money to buy a car. She invests $180 per month at an annual interest rate

of 4.5%, compounded monthly.

Determine, algebraically, the number of monthly investments she will need to make to obtain
at least $15 000. Express the final answer as a whole number.

R[(1+i)n —1}

i

Use the formula: FV =

where FV =the future value

R =the investment amount each period

,_{ the annual interest rate (as a decimal) }

the number of compounding periods per year

n=the number of investments

Solution
n
180|[1+ 294 4
12
1000 = 0.045
12
180[(1+ 0.00375)" —1}
15000 =

0.00375
0.3125 = 1.00375" -1

1.3125 = 1.00375"

log(1.3125) = log(1.00375)"
log(1.3125) = nlog(1.00375)
o log(1.3125)
log(1.00375)
n= 72.651539...

.. 73 monthly investments are needed

% mark for substitution

% mark for simplification

% mark for applying logarithms

1 mark for power law

% mark for evaluating quotient of logarithms

3 marks

10
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Exemplar 1

ns? L\
* Alwaviy -
fu=15,000 - _[‘:_)_1.:\
<
R=1%0 (Rigp325) i 5
15,000 = Wo[(i+00373)™17 (o°,

- A
\2 0.7

dos000 T (g (4.0%5) -4

n
2,222.95 = £.037S
19 9,030.93.= niogh-OFIS

cgt.0375 19 9%

She (it nazd 4o moce
o morthiy jnyestments

2outof3

+ % mark for applying logarithms

+ 1 mark for power law
+ % mark for evaluating quotient of logarithms

Exemplar 2
Al
nN=? fN= i
P =15e00 \+o.an37sf -}
R=1% \som:l}-“l;;;;;—'
0,048

\= =5 200058

5615\ 1t oeot1s) )

Lagzs Wt o0as)
13520036

‘°3‘.ao'.\'n‘.$ lahs =n — - t‘
N=72.652 P‘\nniU\, \AVEST s /@

3 outof3

award full marks
E1 (final answer not stated)

11
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Exemplar 3

¥V = 15000 P Ve ‘E"'”“"])i
n=? i
. . 0-085 B
ey V()= R[G4) -1]
i T 0.00%15 R R
A * 1%0 Eli(ll_) = (4" -l
BV, - 0"
R
15000 {0.00578) #1 (140.0037 )n
130
n
1,315 = 1,0037135
n ~ 13-‘
She will need 40 make T3
2outof3

+ % mark for substitution
+ % mark for simplification
+ 1 mark for guess and check solution

Exemplar 4

om o 1+ ]
. 0%)

—z
Lroos . 160 € (| 00325 YL, 7

}, 00T

lroos - 2166 ((.00725") _ 2140

). 002es
13056 25= 2160 ( ( -00326)" _ 2460
I+, 2186.26= 2160(1, o525

@—> +.9%1 " (1.00321"

Ig'_m’q I( 1‘.?‘“} = N

1% out of 3

+ % mark for applying logarithms
+ 1 mark for power law

E6 (rounding error)

12
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Question 4 P4

6
Determine and simplify the 4" term in the binomial expansion of (3x—i] .

XZ
Solution
2 3
t, =6C3(3X)3(__2j 2 marks (1 mark for ,C;; %2 mark for each consistent factor)
X
-8
=20(27x° )| —
=)
= _43320 1 mark for simplification (% mark for coefficient, % mark for exponent)
X

3 marks
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Exemplar 1

l/,_\l LI/z\|
b
r 33 1\ 3'33\|
Y 4 \
T 6 1 © v Uy € 8 ©
/ \
’I.(m:or '

1 & 1520610 6 ¢

!(3*)‘+ W) Cx) #uCox )-2, )
+10(3x)3( +lf[3x) (- _,_) + G(AX)( )

rikz)"

—®

2outof3

+ 1 mark for .C,
+ 1 mark for consistent factors
E1 (final answer not stated)

Exemplar 2

2 out of 3

+ 1 mark for consistent factors
+ 1 mark for simplification

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

T5

Solve, algebraically, over the interval [0,27].

4coszx—3cosx—1=0

Solution

4cos’x—3cosx—1=0
(4cosx+1)(cosx—1)=0

1
cosx=——
4

x, =1.318 116...
x=1.823, 4.460

cosx=1

x=0, 27

1 mark for solving for cos x (%2 mark for each branch)

2 marks for solving for x (%2 mark for each value)

3 marks

16
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Exemplar 1

@)—> et ¢onw 3 X
v

Gyt -3= -1 =0

(ax ) (x-1) <0

- -4 ¥ = 82765 2
’(‘fusr-}l:l) > s x= "4 akdd
=0 wsx= 1
s x~f =~ » %20
< 2

£ & 0, L.R27ese2, av -1-829976582; 2

T

3outof3 @

award full marks
E7 (notation error in line 1)
E1 (final answer not stated)

Exemplar 2
Y Log-ae 4 y= 0
Leosx = -1
@—>Lesx = Conr =2
(q¥+ l)’(x— |)
/ \
Ules x t\ Ces = -1 Cos x -1 =0
Cos v =
x =0, 2T
X = |.82, o, L¥r
A
2% out of 3

+ 1 mark for solving for cos x

+ 1% marks for solving for x

E7 (notation error in line 1)

E2 (changing an equation to an expression)
E6 (rounding error)

Pre-Calculus Mathematics: Marking Guide (June 2026)
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Question 6 R14

State an equation for a rational function, g(x), whose graph has a vertical asymptote at x=7.

Solution

o(x)= =

1 mark

Note:
Other equations are possible.
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Exemplar 1

g(x)=

1outofl

Exemplar 2

g9(x)= ‘/‘ 7\‘1](1 )

1outofl

Pre-Calculus Mathematics: Marking Guide (June 2026)
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Question 7 R13

State an equation of a radical function, f(x), with a domain of x<0and arangeof y>1.

Solution

f(x)=+v-x+1 1 mark for a radical function with a domain of x <0

1 mark for a radical function with a range of y>1

2 marks

Note:
Other equations are possible.
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Exemplar 1

f(X)Z "ﬁ +1

1 out of 2

+ 1 mark for a radical function with a domain of x <0

Exemplar 2

f(x)= A+ |

1 out of 2

+ 1 mark for a radical function with a range of y >1

Pre-Calculus Mathematics: Marking Guide (June 2026)

21



Question 8 T6

Prove the identity for all permissible values of x.

. 2
COSX +SIn Xsecx

- =secxcscx
sinx
Solution
Method 1
Left-Hand Side Right-Hand Side
cosx+sin2xsecx
Secxcscx
sinx
.2
sin“x
COSX +
COS X
sinx

coszx4—ﬁn2x
COs X
sinx
1
cos X
sinx

1 1

CcoSs X sinx

SeCXCSCX

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

3 marks
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Question 8

T6

Method 2
Left-Hand Side

Right-Hand Side

. 2
COosXx +sin xsecx

sinx

2

CcoS X N sin” x secx

sinx M

cosx sinx
_|_

sinx cosx
2 .2

cos“x+sin“x
sinxcos x

1
sinxcos x

SeCXCSCX

SECXCSCX

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 (June 2026)
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Question 8

T6

Method 3

Left-Hand Side

Right-Hand Side

. 2
COsSX+SIn Xxsecx

sinx

2
1—cos™x
coSX+———

cos X

sinx

2 2
cos x+1—cos x

COSX

sinx
1
cosxsinx

SeCXCSCX

SecxCcscx

1 mark for correct substitution of appropriate identities

1 mark for algebraic strategies

1 mark for logical process to prove the identity

3 marks

24
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Exemplar 1

Left-Hand Side Right-Hand Side
Cas3+5in % See $ecx csex
Sinoe
A F 5% = 3 1
Siax
Sin
wsx+ s
Sinnx

-2 2
_._—_" Sin"x - i~ oSy
carx <05 X r

Sinx

I-5in"% + /- co
o5 ¥
Sinx

2 out of 3

+ 1 mark for correct substitution of appropriate identities
+ 1 mark for algebraic strategies
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Exemplar 2

Left-Hand Side

Right-Hand Side

Lo X Heintx serX
&—..—._._-—-"‘—"—‘
S1nx
1
cosX +(sin'x)(@Ex)
Sinx

Cosx + Sipx
| LOLK

SinY

e sty
sk ok
Slnx
COLX +SINtX
~Cosx
Sinx

COSX +SINTX |
Lo X, CinX

cox (1-eofk) y

COSY 3in

b

Jecx ¢$Cx
]
() ()

_.—-L—_
ciopx Sial

1outof3

+ 1 mark for correct substitution of appropriate identities

26
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Question 9 R1, R3,R5

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

Solution

»
»

1 mark for horizontal reflection
1 mark for absolute value
/ \ 1 mark for vertical stretch

i
A A 3 marks

[REN

A
v
x
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Exemplar 1

1outof 3
+ 1 mark for vertical stretch

Exemplar 2

2outof3

+ 1 mark for absolute value
+ 1 mark for vertical stretch

Pre-Calculus Mathematics: Marking Guide (June 2026)
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Question 10

R10

Solve, algebraically.
log(x—1)+log(x+2)=1

Solution

Iog[(x—l)(x+2)}=1
(x-1)(x+2)=10"

x> +x-2=10

x2+x-12=0

(x+4)(x-3)=0

X=4  x=3

1 mark for product law

1 mark for exponential form

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

3 marks

30
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Exemplar 1

\Dcskr\\\xn\\ :\0330
\Q(Sbﬂ‘ +x =T)y= \osl (o)
x"q-x -1 =i0

xTyx VL=0

(x-aYoers)76

2% out of 3

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

Exemplar 2

(X-De2)=\
K 2e-%-1=)
¥rk—1=)
Vix-d=c ==
1
x= P -nes) x5
20 x;é =3

a
it
=_‘;+-,._J—- S‘

=

1 outof 3

+ 1 mark for product law

+ % mark for the permissible value of x

+ % mark for showing the rejection of the extraneous root

— % mark for procedural error (not including logarithm in line 1)

— % mark for procedural error (incorrect substituion in quadratic formula)

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

h') x+1. A
x-\ = 10’
X+
x~O ~
£-1 = |Gk + 2o

1% out of 3

+ 1 mark for exponential form
+ % mark for showing the rejection of the extraneous root

32
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Question 11

P4

Justify that there are only two negative terms in the expansion of (—2x+ 5y)4.

Solution

tg = 4Co(=2x)*(5y)° >+
ty = 4Cq(-2x)> (5y) > -
t3=4Ca(-20)°(5y)* >+
ts=4C3(-2¢)" (57)° >-
ts=4Ca(-2¢)"(5y)* >+

.. The term is negative only when (—2x) has an odd exponent, which occurs twice.

1 mark

34
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Exemplar 1

It's only negative when the exponent is 0dd which On\la g twice (Dh\Pa.(CA
o the Yree times ity even.

% out of 1

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

Exemplar 2

+°*"= wCo ('aﬂq—o (57)0
=l - ®

t, = © \

L>® > negative terme
£, > ©

o

Y% out of 1

award full marks
— % mark for incomplete justification

Exemplar 3

t : coml-qmg Co xS =5 pos

1’:; ; L’(—Qx§3-—-—> Nned

€,: pe

o
-}-S :?DS

« o 2 negative Xermns

nes

1outofl
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Question 12 T5

The graph of y = 55in(2x)+3 below can be used to solve the equation 0= 5$in(2x)+3.
State how many solutions there are to the equation 0=5sin(2x)+3 over the interval [0,27].

y
A

Solution

There are four solutions.

1 mark
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Exemplar 1

1outofl

award full marks
E1 (final answer not stated)

Pre-Calculus Mathematics: Marking Guide (June 2026)
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Question 13 R1

Given the functions, f(x) —x?>—1and g(x)=x+1,

a) state the equation of h(x)=—"-—=

b) sketch the graph of h(x).

Solution
x2 -1
a) h(x)= 1 mark
x+1
~ (x+1)(x-1)
- (x+1)
=x—-1,x#-1
b) y
1
X 1 mark for shape of graph
1 consistent with a)
1 mark for point of discontinuity
(hole) at x=-1
2 marks
Note:

Deduct a maximum of 1 mark for the concept error of not restricting domain.
Deduct % mark for procedural error (not stating domain of simplified function in part a)
if graph shows the correct domain.
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Exemplar 1

% out of 1

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

b)

A
v
>

2 out of 2

Pre-Calculus Mathematics: Marking Guide (June 2026) 39



Exemplar 2

a)

h(x)= x-1, x#t

% out of 1

award full marks
— % mark for procedural error (incorrect restricted domain)

b)

A
v
>

2 out of 2

graph consistent with a)

40 Pre-Calculus Mathematics: Marking Guide (June 2026)
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Question 14 R2, R3

State an equation for g(x), in terms of f(x).

7(x)

A
v
>

Solution

1 1 mark for vertical compression
g(x):Ef(X)_?’ 1 mark for vertical translation

2 marks
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Exemplar 1

|
g9(x) = ‘S-X - 3

1 out of 2

award full marks
— 1 mark for concept error (omitting f)

Exemplar 2

. 29(%)-3

¥% out of 2

+ 1 mark for vertical translation
— % mark for procedural error (stating g instead of f)

Exemplar 3

29X+ 6

g(x) =

1 out of 2

award full marks

— 1 mark for concept error (transforming g(x) instead of f(x))

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

R12

Sketch the graph of a polynomial function, p(x), with the following characteristics:

e degree 5
¢ leading coefficient of -1
® 3 zero at =3, with a multiplicity of 3

® a zero at 1, with a multiplicity of 2

Solution

»
»

v

A

1+ =27

1 mark for x-intercept at —3
with a multiplicity of 3

1 mark for x-intercept at 1
with a multiplicity of 2

¥% mark for end behaviour

% mark for y-intercept

3 marks

44
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Exemplar 1

2outof3

+ 1 mark for x-intercept at —3 with a multiplicity of 3
+ 1 mark for x-intercept at 1 with a multiplicity of 2

Exemplar 2

\/
x

A

2% out of 3

+ 1 mark for x-intercept at —3 with a multiplicity of 3
+ 1 mark for x-intercept at 1 with a multiplicity of 2
+ % mark for end behaviour

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

1 outof3

+ 1 mark for x-intercept at —3 with a multiplicity of 3
+ 1 mark for x-intercept at 1 with a multiplicity of 2
— 1 mark for concept error (introducing another x-intercept in their graph)
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Scoring Guidelines

for Booklet 2 Questions

48 Pre-Calculus Mathematics: Marking Guide (June 2026)



Answer Key for Selected Reponse Questions

Question Answer Outcome
16 A T6
17 C P2
18 C R10
19 D R1
20 B R14
21 D T4
22 A R11
23 A T1
24 B RS

Pre-Calculus Mathematics: Marking Guide (June 2026)
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Question 16 T6

Identify the expression that is equivalent to tanQ(csc2 0 —1).

a. cotO l

b. tanf
c. secH
d. sinf
Question 17 P2

Identify the expression that represents the number of ways five books can be arranged on a
shelf if two of them must be together.

a. 502!

b. 5!-2!

c. 412! l

d. 312!

Question 18 R10

1
Identify the value of x in the equation, log, x = _E'

a. -2
b. ——
1
Cc —_
2
—
d. 2
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Question 19 R1

Given the functions, f(x)= 1 and g(x)=+/x—1, identify the domain of f(g(x)).
X

a. (—o0,)
b. (—oo,l)u(l,oo)
C. [l,oo)

d. (1,00)

Question 20 R14

3(x+2)

5(x+2)(x-2)

Given f(x)=

, identify the equation of the horizontal asymptote.

a. y=-2

Question 21 T4

Identify the range of the sinusoidal function, f(x)=2sinx+3.

a. {y|yeR}
b. {y|2£y£4,yeR}
C. {y|—2£y£2,yeR}

d. {y|1£y£5,yeR] l
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Question 22 R11

Given that (x —3) is a factor of the polynomial P(x), identify which of the following is true.

a. P(3)=0

b. P(0)=3

c. P(0)=-3

d. P(-3)=0

Question 23 T1

Identify the value that best represents the angle in standard position.

a. -4.4radians J

y
b. -2radians
c. 1.3 radians / X
NI
d. 1.9radians
Question 24 R8

Identify the expression that is equivalent to log, (x +2)+3log, ().

a. log,(3(x+2))

08 (x+2) J

e

=

X

d. log, x+|og02+logax3

52 Pre-Calculus Mathematics: Marking Guide (June 2026)



THIS PAGE WAS INTENTIONALLY LEFT BLANK.

Pre-Calculus Mathematics: Marking Guide (June 2026)

53



Question 25 T3

Evaluate.
3( 3x —A4r 13n
tan™| — |[+csc cos
4 3 6

Solution
(_1)3+ i E 1 mark for tan(3—ﬂj (¥ mark for value, %2 mark for quadrant)

V3 2 4
-1+1 4
0 1 mark for csc (Tﬂj (2 mark for value, % mark for quadrant)

137
1 mark for cos ? (2 mark for value, % mark for quadrant)

‘ 3 marks I
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Exemplar 1

}%) kD)

) (%)

QUCYEY
ey

]

3 outof3

award full marks
E7 (transcription error in line 1)

Exemplar 2

1P+ & )(F)
i)

14 272
24E

— |+

ol

1% out of 3
+ 1 mark for tan(%}

13
+ % mark for the quadrant of cos(Tﬂj

E7 (transcription error in line 2)
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Exemplar 3

2% out of 3
+ 1 mark for tan(?’%j

+ % mark for quadrant of csc(_lenJ

+ 1 mark for cos(l%r}
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Question 26

R8

If a=log4 and b=log3, express log36 in terms of a and b.

Solution

log36 =log4 +log3? 1 mark for product law
=log4 +2log3 1 mark for power law
=a+2b

2 marks

58
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Exemplar 1

log (3" )

9.|033 + \03 Y

1% out of 2

award full marks
— % mark for procedural error (not stating answer in terms of a and b)

Exemplar 2

log(sl g l-\)
lr.:%Lb" . a)

anﬁh - lugq

1 outof 2

award full marks
— 1 mark for concept error (substituting a =4 and b = 3)
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Question 27 T6

Justify that tan2x has a non-permissible value at x =Z.

Solution
Method 1

tan2x

Let x =

’

i

4

tan(z .Ej 1 mark for substitution
4

4
tan—
2

1
o which is undefined 1 mark for justification

4 2 marks

Method 2

2tanx

tan2x = — 1 mark for correct substitution of appropriate identity
1-tan"x

1—tan2x¢0

tanzx;t 1
tanx==*1

.'.x;tz 1 mark for justification

4

2 marks
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Question 27

T6

Method 3

sin2x
tan2x =
cos2x

cos2x#0

Let x =

7

i
4

cos(z . zj
4
cos(EJ =0
2

X FE—

1 mark for substitution

1 mark for justification

2 marks
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Exemplar 1

bunlx - Qtan «—®

[ -l
ko 2¢ o @ DY ot T4 | ecase
SYE. o é
- 0
iZ [ skt and |-\ =02
chom'”'"“*h dorve
2 out of 2

award full marks
E3 (variable omitted in an identity in line 1)

Exemplar 2

=
—>

tan< % «—®
whien wmeans uwhen

[

ot

"

Lith dhe Aransforna
ot )f “)(”Uak;es

: }H,F“ > <~

”

Gﬁu"“j’"‘é -

(R o

>

c¥

AVP § eyoulef

hadf' 0p T,
Z

L
T Yo dhad wevie
Le e PPV o

tandx

2 out of 2

award full marks
E3 (variable omitted in an identity)
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Exemplar 3

tan )\X

:_a_\b—’%@: -"{q_g' - {
.‘,‘hﬂk \__'\‘mh _%

1‘\1«‘15 _ )'( [3-3

2 out of 2

award full marks
E3 (variable omitted in an identity in line 2)
E1 (final answer not stated)
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Question 28 T3

. . 6 . .
Determine the exact value of tan@, if sec@ :E and 6 terminates in quadrant IV.

Solution
Method 1
5
0, []
y
6
5
cosf =—
6
52 +y2 _g2
y? =36-25
y2 =11
y=i\/ﬁ 1 mark for value of y
—11
tan = . 1 mark for tan® (% mark for quadrant, % mark for value)
2 marks
Note:

Accept any of the following values for y: y = J_r\/ﬁ, y= \/ﬁ, y =—J11.
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Question 28 T3

Method 2
tan29 =sec29 -1

2
tan’ 0 = (E) -1 1 mark for substitution into appropriate identity
5

36
tan29:——1
25

tan20:E
25
V11
tan@ =£
5
“.tanf = — in quadrant IV 1 mark for tan@ (%> mark for quadrant, %> mark for value)
2 marks
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Exemplar 1

Ao &
tpsff ~ 5
= &

Iy

W+ pst0=1
SidtB+ (A)‘— 1

Sintf + ( ) 1
Slh‘lg 1 - BG
R8= 3

smez-\,ﬁsl}
T § = lgﬁ = ‘Eyb;{ «—@®
T 5

2 out of 2

award full marks
E1 (answer given as a complex fraction)

Exemplar 2

Co50= 2
3ine-:.: (* g
%}\B =3 ©

—_

G
-2
hao= £

% out of 2

+ 1 mark for value of y
— % mark for arithmetic error in line 3

66
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Exemplar 3

1% out of 2

+ 1 mark for value of y
+ % mark for quadrant of tanf
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Question 29 R14

4

x2+1

Given the function, g(x)=
a) sketch the graph of g(x).

b) state the range of the graph of g(x).

Solution

a) y

1 mark for asymptotic
1 behaviour approaching

/ \ y=0

1 1 mark for shape
(¥ mark for graph left of x = 0;
% mark for graph right of x = 0)

2 marks

b) Range: {y|0<y£4, VGR} 1 mark for range
consistent with a)

or
Range: (0,4]

1 mark

68 Pre-Calculus Mathematics: Marking Guide (June 2026)



Exemplar 1

a)

1 out of 2

+ 1 mark for asymptotic behaviour approaching y =0
E10 (asymptote omitted but still implied)

b)

e Rifosyzak

% out of 1

award full marks
— % mark for procedural error (including 0 in the range)

Pre-Calculus Mathematics: Marking Guide (June 2026)

69



Exemplar 2

a)
Ya A

1
{
i
i
1
i
t

< - ] O a:w
i
3
]
I
i
f
]
i
{
A%

1 out of 2

+ 1 mark for asymptotic behaviour approaching y =0

b)

wf.a\aw, J eR%

Range:

1outofl

range consistent with a)

70
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Exemplar 3

a)

1% out of 2

award full marks
— % mark for procedural error (shape of graph)
E10 (asymptote omitted by still implied)

b)

£ ylyo,y ey

Range:

Ooutofl
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Question 30 R6

Giveny = x? -4,

a) determine the equation of the inverse.

b) state a restriction on the domain of y :x2 —4, in order for its inverse to be a function.

Solution

a) y:x2 —4
x=y2—4 1 mark for switching x and y
y2 =x+4
y=tVx+4 1 mark for solving for y

2 marks

b) Domain: {X|XZO,XG]R}
or 1 mark

Domain: [O,oo)

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

a)

1('.:71' 4
U<+ 2 Srd=y
1 out of 2

+ 1 mark for switching x and y

b)

o <O

1outofl

Exemplar 2

a)

x+4

y:

X =§jz*‘1

\!x +Y ?\/jz

1% out of 2

award full marks
— % mark for procedural error (missing %)

b) a1
(erCveyneoalive vatues Sing
15 o Jx

Ooutof1l
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Question 31 T6

) 1 . 2 . . .
Given cosa :—5 and sinf3 :_E where a and 8 terminate in the same quadrant, determine

the exact value of sin(a — 8).

Solution
1 X
] a, ] Br
y 2
3 3
x2+y2:r2 x2+y2:r2
1+y2=9 x?+4=9
y2=8 x2=5
y=-_l-\/§ x=i\/§
% mark for value of x
)’Z—\/g X:—\/g % mark for value of y

sin(a — ) =sina cos § —cosasin 8

_{—\/gJ(—\/g}_(—_lj(—_Zj % mark for consistent value of sina

3 3 3 3 % mark for consistent value of cos 3
_ ~40 _E 1 mark for substitution into correct
9 g9 identity
/40 -2

9 3 marks

or

2710 -2

o

Note:
Accept any of the following values for x: x = i\/g, X= —\/g, X= \/E .

Accept any of the following values for y: y = i\/g, y= —\/g, y =\/§.
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Exemplar 1

3

€
sn@-B8) = ﬁa(‘.gi)ca(-g

L

@ -

SN
%\
R

=t

‘l

et —

3

1% out of 3

+ % mark for value of x

+ % mark for value of y

+ % mark for consistent value of sina

+ 1 mark for substitution into correct identity

— % mark for procedural error in line 1 (including sin and cos when substituting values with
correction in next line)

— % mark for arithmetic error in line 2

E2 (changing an equation to an expression)

Exemplar 2

Sie ¢ Ca Sh - LosX5in ]Q,
D® Dned

o +2 o @

q 9
Coset = -lfs’—, SwnBzgy
3 r
Sin & =£ Cos B 1‘1‘5_
3 3
f"': “1‘ 2
3 r1:x1431
TP h oty
q —1_ 2 q -L‘ :,}
=4
1% out of 3

+ % mark for value of x

+ % mark for value of y

+ 1 mark for substitution into correct identity
— % mark for arithmetic error in line 3

E1 (final answer not stated)
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Exemplar 3

Do gpe D=6 - F) e
! At
&
@—> (FENE)-2
C\

1% out of 3

+ % mark for value of x

+ % mark for value of y

+ 1 mark for substitution into correct identity

— % mark for procedural error in line 1 (substituting values for a and )
E7 (transcription error in line 1)

E2 (changing an equation to an expression)

E1 (final answer not stated)

Exemplar 4
oL >
X*ey?=¢2 X%ty =9
[ £y*=9 x*=s

I

y2
¥

Sin (ot—,e\ = Sin[‘«'g-) us{:ﬂ;-i) - 5,-,,/2')“5{-_‘51)

2outof3

award full marks

— 1 mark for concept error (including sin and cos when substituting values, without subsequent
correction)
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Question 32 R13

Sketch the graph of y+2=—+/4x.

Solution

[uEY

1 mark for shape of

< > X a radical function

1 1 mark for vertical
reflection

1 mark for horizontal
compression

1 mark for vertical
translation

\ 4 marks
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Exemplar 1

-

A
\
x

\ \T\\-L

3 outof4

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

Exemplar 2

A
\/
x

3 out of 4

+ 1 mark for shape of a radical function
+ 1 mark for vertical reflection
+ 1 mark for vertical translation
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Question 33 R11

Express p(x) =x*—x3-6x2+4x+8in completely factored form, given that (X+1) is a factor
of p(x).

Solution

-1]1 -1 -6 4 8

% mark for synthetic division
(or equivalent strategy)

-1 2 4 -8
|1 -2 -4 8 0

p(x)=(x+ 1)(x3 —2x2 —4x+8)

p(2) (2+1)(23 ~2(2)? —4(2)+8)

p(2)=0 1 mark for identifying a second zero
of p(x)

(x—2) is a factor

1 -2 -4 8 % mark for synthetic division
(or equivalent strategy)

p(x)=(x+1)(x-2)(x2-4)

p(x) = (x+ 1)(x —2)2 (x+ 2) 1 mark for consistent product of factors

‘ 3 marks I
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Exemplar 1

-1 1[ -] - +4 +3 (“4")(‘3"7\11‘“*1—‘5_)

- 4 H -8
2"7-775-]-5— (x-njb,, -2 «®-4)
v 4 ¢C -3 (-x—;l)(*.z)(«-wlxq:'l)
i o & |9

(x+ N (x-2) (x- 1)

p(x)=

2% out of 3

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

Exemplar 2

b0 =GO G 6LD) U+
2] ¢l -6-Ya2
:O %

Oet¥-1UX-W0x42)

p(x)=

1outof3

+ % mark for synthetic division
+ 1 mark for consistent product of factors
— % mark for procedural error (one incorrect factor)
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Exemplar 3

=jj1 4 -8 §

AR

(N-I\(X ToAR-4x 4 g)

a2

| 2 84
y "4 %o

o(x)= (‘l-ﬂXx&‘lx:?_ U k)

2% out of 3

award full marks
— % mark for procedural error (not completely factored)
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Question 34 T4

Sketch at least one period of the graph of y = —sin(Z(x—%D.

Solution

y
N
1
< 1 N
N > X
L
T 5
_T —_
4 4
_1 4
WV

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

1 mark for horizontal translation

1 mark for period

4 marks
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Exemplar 1

N
7

pd N
N 7
\V4
3 outof4
+ 1 mark for vertical reflection
+ 1 mark for horizontal translation
+ 1 mark for period
Exemplar 2
y
N
3 _———
- .
(|
< >
11 (i R L
-1\ %‘ A Y
\\4
3 out of 4

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

+ 1 mark for horizontal translation

E9 (scale values on axes incorrectly spaced)
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Question 35 R9

Given g(x)=log,(x)-3,
a) determine the x-intercept of the graph.

b) sketch the graph of g(x),

Solution
a)  0=logy(x)-3
3=log,(x)
23 =x 1 mark
x=8
b) y
N
4
1 mark for shape of
increasing logarithmic
1 function with base 2
< — ¥ x 1 mark for vertical
1 e translation
/ 2 marks
v
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Exemplar 1

a)
0= baex-3
2> [03.,7

2" X o

1outofl

award full marks
E1 (final answer not stated)

b)

A

1 out of 2

+ 1 mark for vertical translation
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Exemplar 2

a)
L-wkak 9
Ooutof1l

b) l

2 out of 2

award full marks
graph consistent with a)
E10 (asymptote omitted but still implied)
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Exemplar 3

a)

1outofl

b) il

1% out of 2

award full marks
— % mark for procedural error (not including x-intercept)
E10 (asymptote omitted but still implied)
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Question 36 T6

Modesola incorrectly evaluated the expression, cos? (30")—sin2 (30°).

Modesola’s answer:

oS 2(30') - SN 7’(30.)
= Z0es(30°)

= o (Jg)

= {2

Describe their error.

Solution

Modesola incorrectly applied the double angle identity. They should have written c052(30°)
instead of 2cos(30°).

1 mark
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Exemplar 1

|-6ia>tao”) -sin P (3%7)
}- 253m *¢30°)
[-2(3)

1-%(%)

- 34

e
P2

W

;]

Ooutof1l

Exemplar 2

mpenspent =

o & (30")

_/

Nodese\o autipied  c2$30

hove |
= (o3 U,o‘) by 2 when vhey should i
) = wniy muH\"h‘ 80 bs - \
= & Y —— -
loutofl
Exemplar 3

f
Sould ‘v fourd B vodue ©
con & SIN of 30° HN panoh Tnen
u;:a:n.ed fer sublvtched the foo

1outofl
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Question 37

R13

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

Solution

{y|0£y£1,ye]R}
or

[0.1]

| 1 mark I
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Exemplar 1

(g1}

% out of 1

award full marks
— % mark for procedural error (not including O in the range)

Exemplar 2

420

Ooutof1l
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Question 38 T2

Determine a value of x that satisfies sin2(2x -1)+ cos? (x+5)=1.

Solution
2x—1=x+5

X=6

1 mark
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Exemplar 1

sin?x ¥ o5*%x= 1
$in (1 16)=1)4cos2 (& +3) =

sin* (W) + @s*(W) =1

»=11]

% out of 1

award full marks
— % mark for procedural error (incorrectly identifying the value of x)
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Question 39

R10

Solve, algebraically.

x+1
g2x+3 _ (1]
3

Solution

(32)2x+3 :(3_1)x+1

34X+6 — 3—X—1

4x+6=—x-1
5x=-7
7
X=——
5

1 mark for changing to a common base

1 mark for equating exponents with a common base

2 marks
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Exemplar 1

_,sz% )Ui’\

.l ::/, —®
5 %

1% out of 2

award full marks
— % mark for arithmetic error in line 4
E4 (missing brackets but still implied in line 1)

Exemplar 2

< (P tD)_ 3:36‘.:\3
Ticees - 3x-3
7¢=-A
> 7

:-a
X 7

1 out of 2

award full marks
— % mark for procedural error in line 1 (crossing out bases)
— % mark for procedural error in line 1 (incorrect exponent on right hand side)
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Exemplar 3

|°j°' =t 'g(%\r’
[ordley? (1)
2eleg? 43lg1 = Kloys + vk
axlogt- xr7§ = log ¥ '3’9’ ?

9
ﬁﬁﬂj«ﬂ°@iﬁ%t:@
177 & hjé

7 ks B B
2oy 1-loy3

2 out of 2

award full marks
E7 (notation errorin line 5)
E1 (final answer not stated)

Exemplar 4
_(x-n)
'la.uﬂ =3
2xt) = -x =
3x = =M
g
O out of 2
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Exemplar 5

q
o ¥t

3@(&’(’-» .Y

Uy 42 = ~¥¢ T
Y ¥3F
Ix=-21

"‘.,'; 2

1 out of 2

award full marks
— % mark for procedural errors lines 1 and 4 (error in distributive property)
— % mark for arithmetic error in line 5
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Question 40 P2

Determine the total number of arrangements of the letters in the word GUIDES if the vowels
and consonants must alternate.

Solution
Method 1
6e0e302e2elel1=72 1 mark for beginning with any letter
1 mark for alternating consonants and vowels
2 marks
Method 2
3320211
cgsel: — — — — — —=36 1 mark for alternating consonants and vowels
v ¢ Vv ¢ Vv ¢
case 2: i.i.i.i.i.i:% % mark for second case
c v ¢ Vv ¢ v

36+36=72 % mark for addition of cases

2 marks
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Exemplar 1

2 out of 2

award full marks
E7 (notation error)

Exemplar 2

1211

1.

¥% out of 2

+ 1 mark for alternating consonants and vowels
— % mark for procedural error (not demonstrating an operation)
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Question 41 P2

Solve, algebraically.

51(n—5)!
31(n—6)!

Solution

5e4e 34 (”—S)M _g 1 mark for factorial expansion (% mark for each)

/3/%,,/,6))7 0 % mark for simplification of factorials
20(n—5)=80
n—-5=4
n=9 % mark for solving for n
2 marks
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Exemplar 1

5! (n-5) (45"
< po
3t (nt) «—®

5! (H'S) . 80
sl

(5)(4) ¥ (n‘_s)___, «—®

s o

.5)=80
20 (n i\?)" ? ot
10n- 00 = 80

= 180

n: 4

2 out of 2

award full marks
E7 (notation error in lines 1 and 6)

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

Exemplar 2

2 oY Y

s! .40
5 inlo)

0 350
" T
(n—k} =4

h={0

1outof2

+ % mark for factorial expansion
+ % mark for simplification of factorials
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Exemplar 3

51 (r5)(nt4Y! - %0
3, AncE)!
B (N-5)
FRIE N

[n-5y

1L =30

(h-9) = 140
+5 tg

\""—‘HSS

-
-

1% out of 2

+ % mark for factorial expansion
+ % mark for simplification of factorials
+ % mark for solving for n

Exemplar 4

Sli{n-Dt= FO(3ULN-E)
130(nS), =USG(n-6))
wo 152G

(n-N=4y
(n-6)),

% out of 2

+ % mark for factorial expansion
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Question 42 R7

Justify that 2.1 is a better estimate than 2.6 for the value of logs 29.

Solution
52 =25 53 =125
log525=2 log5125=3

29 is closer to 25 than 125

.. logg29is closer to 2 than 3

1 mark
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Exemplar 1

l;q':; 25
- oy

% out of 1

award full marks
— % mark for incomplete justification

Exemplar 2

Suce lqisa lox gloser 16

75 duon 129 oaund logs scole WP
g burev~ 0y 21l s o petder
g ey

% out of 1

award full marks
— % mark for lack of clarity in justification
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Question 43

R11

When p(x)= x3 +kx +6 is divided by (x+2), the remainder is 4. Determine the value of k.

Solution

Method 1

4=(=2)%+k(-2)+6

4=-8-2k+6
4=-2-2k
6=—2k
=3
Method 2
X==-2
21 0o k &6
2 4 —2k-8
|1 -2 k+4 —2k-2
2k-2=4
—2k=6
k=-3

% mark for x=-2
1 mark for remainder theorem

% mark for solving for k

2 marks

% mark for x =-2

1 mark for synthetic division (or equivalent strategy)

% mark for solving for k

2 marks

108

Pre-Calculus Mathematics: Marking Guide (June 2026)



Exemplar 1

(_'2_')’6.,& T

E-Tkve> %
1> -\0
ke~ S

1% out of 2

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

Exemplar 2

-2 | k +
L 2O

[ ik

2=
=3

1% out of 2

award full marks

— % mark for procedural error in line 1 (missing 0 placeholder)
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Question 44 R2, R3, R5

Describe the transformations used to obtain the graph of the function y = —f(7x+ 14)
from the graph of y = f(x).

Solution
e reflection over the x-axis 1 mark for vertical reflection
. 1 .
e horizontal stretch by a factor of 5 1 mark for horizontal stretch
¢ horizontal translation 2 units to the left 1 mark for horizontal translation
3 marks
Note:

Deduct a maximum of 1 mark for concept error of incorrect order of horizontal transformations.
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Exemplar 1

reblect arer K—cnxic
horg zevitwl itk do he lefh rﬁ' =

1 bwes tarrowes

2 out of 3

award full marks
— 1 mark for concept error (incorrect order of horizontal transformations)

Exemplar 2

. haue o Vertit\e strech of 7]
e Ove to Yhe \C-H" 2 P\q(,e_;_

1 outof3

+ 1 mark for horizontal translation
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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 they assisted a student during test administration
student offering that they 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 orginal
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
9 R1, R3,R5 3
13a) R1 1
13b) R1 2
14 R2, R3 2
19 R1 1
30a) R6 2
30b) R6 1
44 R2, R3, R5 3

Unit B: Trigonometric Functions

Question Learning Outcome Mark
1 T1 2
21 T4 1
23 T1 1
25 T3 3
28 T3 2
34 T4 4
38 T2 1

Unit C: Binomial Theorem

Question Learning Outcome Mark
2 P3 2
4 P4 3
11 P4 1
17 P2 1
40 P2 2
41 P2 2

Unit D: Polynomial Functions

Question Learning Outcome Mark
15 R12 3
22 R11 1
33 R11 3
43 R11 2
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Unit E: Trigonometric Equations and Identities

uestion earning Outcome ar

Questi L ing Out Mark
5 T5 3
8 T6 3
12 T5 1
16 T6 1
27 T6 2
31 T6 3
36 T6 1

Unit F: Exponents and Logarithms

Question Learning Outcome Mark

3 R10 3
10 R10 3
18 R10 1
24 R8 1
26 R8 2
35a) R9 1
35b) R9 2
39 R10 2
42 R7 1

Unit G: Radicals and Rationals

Question Learning Outcome Mark

6 R14 1

7 R13 2
20 R14 1
29a) R14 2
29b) R14 1
32 R13 4
37 R13 1
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