Grade 12
Pre-Calculus Mathematics
Achievement Test

Marking Guide

June 2017

Manitoba ¥



Manitoba Education and Training Cataloguing in Publication Data

Grade 12 pre-calculus mathematics achievement test.
Marking guide. June 2017

This resource is available in print and electronic formats.

ISBN: 978-0-7711-8064-4 (print)
ISBN: 978-0-7711-8065-1 (pdf)

1. Mathematics—Examinations, questions, etc.
2. Educational tests and measurements—Manitoba.
3. Mathematics—Study and teaching (Secondary)—Manitoba.
4. Pre-calculus—Study and teaching (Secondary)—Manitoba.
5. Mathematical ability—Testing.
. Manitoba. Manitoba Education and Training.
510.76

Manitoba Education and Training
Winnipeg, Manitoba, Canada

All exemplars found in this resource are copyright protected and should not be
extracted, accessed, or reproduced for any purpose other than for their intended
educational use in this resource. Sincere thanks to the students who allowed their
original material to be used.

Permission is hereby given to reproduce this resource for non-profit
educational purposes provided the source is cited.

After the administration of this test, print copies of this resource will be
available for purchase from the Manitoba Learning Resource Centre.
Order online at www.mtbb.mb.ca.

This resource will also be available on the Manitoba Education and Training
website at www.edu.gov.mb.ca/kl2/assess/archives/index.html.

Websites are subject to change without notice.

Disponible en francais.

While the department is committed to making its publications as accessible as
possible, some parts of this document are not fully accessible at this time.

Available in alternate formats upon request.



http://www.mtbb.mb.ca/
http://www.edu.gov.mb.ca/k12/assess/archives/index.html

Table of Contents

General Marking Instructions........ccoiiiiiiiiiiiiiiie 1
Scoring Guidelines for Booklet 1 QuUestionS......cc.vvviiiii i 5
Scoring Guidelines for Booklet 2 QuestionS.......c.ccevviiiiiiiiii e 57

Answer Key for Selected Response QUESLIONS.......vvvviiiiiiiiiiiiieiineiinenns 58

JAY 0] o<1 o [ I o= PP 131
Appendix A: Marking GUIdeliNesS ......cciviiiiiiii e 133
Appendix B: Irregularities in Provincial Tests.......ccooiviiiiiiiiiiiiicinnen, 134
Irregular Test BOOKIEEt REPOIT.......c.uiiuiiiiiii i 135

Appendix C: Table of Questions by Unit and Learning Outcome............. 137






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 humber 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 and Training 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” and/or "NR"” 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 and Training 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.

Youyi Sun

Assessment Consultant

Grade 12 Pre-Calculus Mathematics
Telephone: 204-945-7590

Toll-Free: 1-800-282-8069, extension 7590
Email: youyi.sun@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 E1
errors (Y2 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> marks.

COMMUNICATION ERRORS / ERREURS DE COMMUNICATION

Shade in the circles below for a maximum total deduction of 5 marks (0.5 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 @ E8 @ E9 O E10 O

Example: Marks assigned to the student.

Booklet 1 Selected Booklet 2 Communication Errors Total

Marks Awarded Response (Deduct)
25 7 40 12 70>
Total Marks 36 ° a5 maximum deduction of 20

5 marks
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Scoring Guidelines for Booklet 1 Questions
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Question 1 T1

A section of a car windshield is cleaned by a wiper as shown in the diagram below. The arm of
the wiper is 22 inches, and it rotates through a central angle of 132°. Determine the length of
the arc that is created by the tip of the wiper.

22 1in.
Solution
0 =132 x T 1 mark for conversion
1321 11n
= or —
180 15
s =0r
11n o
s = Ts (22) 1 mark for substitution
s = 242m inches 2 marks
15
or

s = 50.684 inches

6 Pre-Calculus Mathematics: Marking Guide (June 2017)



Exemplar 1

1B

VB0
5= 0¢ a=z2 T
....21_ - T‘SF

=
S=UTyn) 2

112 out of 2

award full marks
— Y mark for procedural error of incorrect radius
E5 (units of measure omitted in final answer)

Exemplar 2
T .
132° x Tap -~ A3
5=r0
5= (:3Yad)
5= 50. i
2 out of 2

award full marks
E6 (rounding too early)

Exemplar 3
5=zer
5 = 132(22)

5z 2904 orc length

1 outof 2

+ 1 mark for substitution
ES5 (units of measure omitted in final answer)
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Question 2 P3

There are 20 boys and 11 girls who can be selected to be on a team.
Determine the number of ways that 7 boys and 5 girls can be selected for this team.

Solution

C

20 7'11C5:35 814 240 Y, mark for . . C

20 77

Y5 mark for 11C5

1 mark for the product of combinations

2 marks |
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Exemplar 1

01913171 A5 1411 10-9-9.7 = ]JGG ;{w's

1 outof 2

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

Exemplar 2

7
Ca'-paia boys , 5 girs
1

QDC;T * N (:3

EETRE
EED ey
= 34520 = LS
13920 x L65

- ot w0 way |

112 out of 2

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

Exemplar 3

.;{0[:-_41' * ”E'%
33530 + 4673
- F3F9872 Na.:}‘b E; 'bebﬁ and 5 ?j.fllﬁ Can ‘o2 b&l&ﬁ'ﬂd

1 out of 2

+ Y mark for 20 C7

+ Y mark for 11C5
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Question 3

R10

A water filtration system which removes impurities from a sample of water can be modelled by

P =0.25(0.55)" , where:

P = the percentage of impurities remaining, in decimal form

n = the number of filters

Determine, algebraically, how many filters are required so that less than 1% of the impurities
remain in the water sample. Express your answer as a whole number.

Solution

0.01=0.25(0.55)"

0.04 = (0.55)"
log(0.04) = nlog(0.55)
log(0.04) B
log(O.SS)

n=5.384 203

.. 6 filters are needed

15 mark for substitution

> mark for applying logarithms
2 mark for power law

2 mark for solving for n

2 marks l

10
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Exemplar 1

J ..
T A s " loo O.5
\og 0,5 A

112 out of 2

+ 2 mark for applying logarithms

+ % mark for power law

+ 2 mark for solving for n

E6 rounding error (answer not expressed as a whole number)
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Exemplar 2

~N

\050;01 =

o

lag 6.3 (0.9

“\‘\ v('\l

|oa 0.01= n }OSKO.ano.%%)
S

\03 0.0\

1og0.0

108075

N = fa.’?)';L\

—

LCR N

=N

_ “"‘\@3 NN

e s Ne<acd }

1 out of 2

award full marks

— 1 mark for concept error in line 3
E6 rounding error (not rounding up)

12
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Question 4 P4

8

2

In the binomial expansion of (xz - —J , determine the middle term in simplified form.
y

Solution

4
8—4
ts =g C 4 (xz) (—gj 2 marks (1 mark for g C 40 > mark for each consistent factor)

> y
_ g| 16
t5 = T70x [—4]
y
1120x° o .
ty = 2 1 mark for simplification (2 mark for coefficient, 2 mark for exponents)
y

3 marks |

14
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Exemplar 1

N\

kayn = ¢ W %\*
>, \e

ko 0 Y

1
ks o0 (&) ('\3‘*3

£s= -0 £

2outof 3
+ 1 mark for 8C4

+ 1 mark for consistent factors
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Exemplar 2

2outof 3

+ 1 mark for consistent factors
+ 1 mark for simplification

16
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Question 5 T5

Solve the following equation algebraically over the interval [0, 2n].
6sin® 6 +sin@—1=0

Solution

(3sin@—1)(2sinf+1)=0

3sind-1=0 2sin@+1=0
. 1 . 1 .
sinf = 3 sind =—-— 1 mark for solving for sin & (%2 mark for each branch)
Hr =0.339836
6 =0.340 0= Tn
6
0 =2.802 0 = Hr ) marks (72 mark for each value of )
6
or

6 = 0.340, 2.802, 3.665, 5.760 = 3 marks |

18
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Exemplar 1

La":a"l h}@‘f‘b‘ln%*i =0

v 2501350 D - )

Q‘JIJHL.Z.) EhﬂE:) ‘5 \ (%{}lﬁ@ - \3

(Rsde)) (e~ 1)

| \
S NS =

172 out of 3

+ 1 mark for solving for sin &

+ 1 mark for consistent values of &

— Y mark for arithmetic error in line 5

E2 (changing an equation to an expression in lines 2 to 4)
E3 (variable omitted in line 3)

E5 (answer stated in degrees instead of radians)

Pre-Calculus Mathematics: Marking Guide (June 2017)
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Exemplar 2

Gsin'8+ sSnB-\ =0
(3mn9*1N?mﬂ n 0
Slﬂﬂ _3_ Sin F' :

sw{t;), 03398 %
Sin (3)- -Er

Quad T Quad T
f=T1 6 Y
- 7 +0.33983( -
o
= 34Rivze
¢ Rund T8
Q'ﬁnc‘ﬂu 6= T - Ur
- 0
p= 27 Or - f
= .94 3349 6

¢ o, 27, 5481 5.qus 7

212 out of 3

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

Pre-Calculus Mathematics: Marking Guide (June 2017)
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Question 6

R4, R5

Given the graph of y = f(x), sketch the graph of y = f(—x+4).

A

Solution
y
y
o1 1 mark for reflection over the y-axis
ST 1 mark for horizontal translation
AR
/
v 14 2 marks
< A : N—> X
. 1 \
/
. -+
:
22 Pre-Calculus Mathematics: Marking Guide (June 2017)



Exemplar 1

y
?

i e
|
| |
|
- X
|
|
h 4
1 outof 2
+ 1 mark for reflection over the y-axis
Exemplar 2
;
———— = X
| ;
i
v
1 out of 2

+ 1 mark for reflection over the y-axis

Pre-Calculus Mathematics: Marking Guide (June 2017)
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Exemplar 3

-

1 outof 2

+ 1 mark for horizontal translation

24
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Question 7 T2, T3

Given the following triangle, determine csc 0.

Y
2 X
0 L

5
Solution
x2 n y2 _ 7”2
22 + y2 =5 2 Y, mark for substitution

y2 =21
y= +/21 "> mark for solving for y
cscl = _2 1 mark for csc @ (72 mark for quadrant, 2 mark for value)
V21

2 marks I

Note(s):

=  Accept any of the following values for y: y = +,/21, y = /21, ory = —/21.
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Exemplar 1

> <

A

12 out of 2

+ % mark for substitution

+ 2 mark for solving for y
+ ¥ mark for value of csc @

Pre-Calculus Mathematics: Marking Guide (June 2017)
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Exemplar 2

e
-

T e i s L e i e e R L W T SIS

Yoo25 -
yz = '2\1

y =21

e s

12 out of 2

+ 2 mark for substitution

+ 2 mark for solving for y

+ 72 mark for quadrant of csc @

28
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Question 8

P2

Solve algebraically.
an =9n
Solution
n!

n(n—l):9n
n-—n=9n
n% —10n =0
n(n—lO)zO

2 mark for substitution into equation

1 mark for factorial expansion

72 mark for simplification of factorials

> mark for rejecting the extraneous root
> mark for the value of n

3 marks I

30
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Exemplar 1

|'

n. 7;*1

(-2

22 out of 3

+ 72 mark for substitution

+ 1 mark for factorial expansion

+ 2 mark for simplification of factorials
+ % mark for the value of n

Pre-Calculus Mathematics: Marking Guide (June 2017)
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Exemplar 2

2outof 3

+ 2 mark for substitution
+ 1 mark for factorial expansion
+ 2 mark for simplification of factorials

32
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Exemplar 3

nl gy

——

(n-a)°

MLM_*?CE . 9n
1
N-\ :‘{’E

ST

3outof3

Pre-Calculus Mathematics: Marking Guide (June 2017)
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Question 9 R13

Describe the transformations applied to the graph of f(x) to obtain the graph of g (x).

Y

A

A
\ 4
=

Solution

A reflection over the x-axis then a vertical translation of one unit down.

or
A vertical translation of one unit up then a reflection over the x-axis.

1 mark for reflection over the x-axis
1 mark for vertical translation

2 marks I

Note(s):

=  Award a maximum of 1 mark if correct transformations are given in the incorrect order.
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Exemplar 1

-1G)-| B

0 out of 2

Exemplar 2

. There is a translation of
one. unit down

Q. There is a reflection over the
x oxis (the "a” in the
mela will be ne_%aﬁv&)

qu s =AlX = |

1 outof 2

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

Exemplar 3

The araph of Q)
has a reflection over
the "y" ax\sS and

also the araph moves
ore Unit dowin.

12 out of 2

+ 1 mark for vertical translation
— % mark for lack of clarity in description

Pre-Calculus Mathematics: Marking Guide (June 2017)
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Question 10

R12

Determine, algebraically, the value of the leading coefficient of the graph of the polynomial

function, p(x).

pp(x)

A

Solution
p(x)= a(x+3)(x+1)3 (x-1)

12=a(3)(1)* (1)
-12 =-3a
a=4

¥» mark for factors of p(x)
%> mark for odd multiplicity for (x+1) greater than 1

%> mark for substituting p(0) = —12

15 mark for value of a

2 marks I

36
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Exemplar 1

)= o (x+3) (ke (x-1)

d: &(;{,ﬁ-%]{id—\)&-x‘)
2= a (o v3)(0+)(0-1)

~i2=a(3) (1))

122 ~20
3 3
f"#—_'_._'_"_.“.
40 |
L |

112 out of 2

+ Y% mark for factors of p(x)
+ Y, mark for substituting p(0) =—-12

+ % mark for value of a

Exemplar 2

CAE 3N 4N -y =0
X33\ (42 X+ o) - o
(s 4 7:5(%1—\\ 70
(X*- X 420 2 -0

X32x? -2 -q
|

| The vale of the leading coefficient is \

1/2 out of 2

+ Y% mark for factors of p(x)
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Exemplar 3

X +3) ()(H)g (‘zr--f

the lébo‘fff) (oefFicient- wgulof
he 4

112 out of 2

+ Y% mark for factors of p(x)

+ Y% mark for odd multiplicity for (x +1) greater than 1
+ 2 mark for value of a

Exemplar 4

(e3) (x4 ()

1 outof 2

+ Y% mark for factors of p(x)

+ Y mark for odd multiplicity for (x +1) greater than 1

38
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Question 11 P1

Frank, Liam, Chan, and Thao are going to a movie.

Determine the number of ways they can sit in a row of four chairs, if Frank and Chan must sit
beside each other.

Solution
3121 Y% mark for 3!
> mark for 2! as a product of factorials
12
1 mark I
40
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Exemplar 1

al = A

Ooutof1l

Exemplar 2

2y -

/2 out of 1

award full marks
— Y% mark for arithmetic error

Exemplar 3

3l 2)

loutofl

award full marks
E1 (final answer not stated)

Exemplar 4

3! - 6

/2 out of 1
+ %, mark for 3!

Pre-Calculus Mathematics: Marking Guide (June 2017)
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Question 12

R6

Determine, algebraically, if f(x) =

Justify your answer.

Solution
Method 1
Letf(x):y
1
x+5
1
x:
y+5
y+5:l
X
y=l—5
X
-1 1
x)=—-5
)=t

Method 2
1

f(g(x»"(—j—————

j+5
x—5

1
~1+5x-25
x—5
1
T 5x-24
x—5
_x=5
C 5x-24

-. They are not inverses becausef(g(x)) # X org(f(x)) # X.

and g(x)= are inverses of each other.

x+5 x—5

1 mark for switching x and y values

> mark for solving for y

> mark for justification

2 marks l

1 mark for f(g(x)) or g(f(x)) :

g(f(x»:’(;zgjj;

B 1

1-5x-25
x+5

B 1

- S5x-24
x+5

Y mark for simplification __X+5
—5x-24

> mark for justification

2 marks |

42
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Exemplar 1

_P'-Ug  for x

I{q{x)) - ]_ -
(%-s)"

a4 _ |
(75)°

1 out of 2
+ 1 mark for f(g(x)) org(f(x))

Exemplar 2
. -
" j{k) - x-5
-F{k):.;;‘s 3 R
k.—
R A
J= x4+ 5 x = ;5
]
x = _:5 ey - |
! Y Ty
xytgy = -5 77X
J \ ’ J— :‘F{”‘)
¥B = b - X+ 5
- = .
Y= x-5 569 the Ffuncton
ore. Nverses
of eacn TV

112 out of 2

award full marks
— Y% mark for arithmetic error in line 6
E4 (missing brackets but still implied in line 4)

43

Pre-Calculus Mathematics: Marking Guide (June 2017)



Question 13 R13

Using the graphs of y = f(x) and y = g(x), solve f(x)=g(x).

.

A

Solution

44 Pre-Calculus Mathematics: Marking Guide (June 2017)



Exemplar 1

X= 3
V=1

Ooutof1l

award full marks
— 1 mark for concept error (including the y-value)

Exemplar 2

(a, |

Ooutof1l

award full marks
— 1 mark for concept error (including the y-value )

Pre-Calculus Mathematics: Marking Guide (June 2017)
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Question 14

T1

An angle in standard position measures %

Determine in which quadrant the terminal arm of this angle is located after a rotation of 3

radians.

Justify your answer.

Solution

3n
\T

A
v

N

+ 3 radians
Quadrant IV

or

The angle % terminates in quadrant II. A rotation of 3 radians is almost a half rotation;

therefore, the terminal arm is located in quadrant I'V.

1 mark for justification

1 mark |

46
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Exemplar 1

PR

l1outof1l
award full marks
E1 (final answer not stated)

Exemplar 2

l @umﬁmnl Y is where it will be situated

Ooutof1l

Exemplar 3

3(180) = 540
135° + 5Y0° -4 75°

o> 418 aFi&r a rotation ﬂ{:' anr
it will finish in &wadmnt Y.

Ooutof1l
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Question 15

T6

Prove the following identity for all permissible values of 6.

sin 20

— — =cotd
1—cos 20

Solution
Left-Hand Side

Right-Hand Side

sin 20
1—-cos?26

2sin @ cos @

1—(1—2sin2 0)
2sin @ cos @
25in26’

cos @

sin &

cotd

cotd
1 mark for correct substitution of identities

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

3 marks l

48
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Exemplar 1

Left-Hand Side Right-Hand Side
|- s 20 \
|
nying e
CD.S? toog
\— |, - ngr\lg :L,
ESR

‘Q.M (oS © k —_—
-2.5R° © e

—Cos o
L Sin g \‘_\]

2outof 3

+ 1 mark for correct substitution of identities
+ 1 mark for logical process to prove the identity
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Exemplar 2

Lefi-Hand Side

Right-Hand Side

JN 4O
\-cos2e

__.:9 SINSLOSE™
A= 2eosTe-X

SING
COS©O

SINS
aRe

(oSO

—

Sine
Cot O cot ©

LS = RS

1outof3
+ 1 mark for correct substitution of identities

Pre-Calculus Mathematics: Marking Guide (June 2017)
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Question 16 R3

If the range of y = f(x) is =3 < y <6, determine the range of y =2/ (3x).

Solution
[-6,12]
or
-6<y<12
1 mark |
52
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Exemplar 1

Uanop (._Lu,} w)

l1outofl

award full marks
E8 (bracket error made when stating range)

Exemplar 2

0 -344<6

L{ = &{:(3})0
N

would make .
vertical COMPression

by Y3

Ooutof1l

Exemplar 3

"6 w2 \¥

Ooutof1l

53
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Question 17 T5

Maurice incorrectly solved the equation, sin 8 +1 =0, over the interval [00, 360°].

Sine +[ =0
5ing=-| a
cing =20
Describe his error.

Solution
Maurice should have written that @ is equal to 270° not sin & = 270°. 1 mark l
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Exemplar 1

The onswer hould  have been
6 =90,

Ooutof1l

Exemplar 2

#—l-\,d\ AN SulNer LIRS SO R

e B"’T‘.'
___,-#"Z‘-'-F »
Ooutof1l

Pre-Calculus Mathematics: Marking Guide (June 2017)
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Scoring Guidelines for Booklet 2 Questions
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Answer Key for Selected Response Questions

Question Answer Learning Outcome
18 D R2
19 B R5
20 B R7
21 C T4
22 B R9
23 D R12
24 D T1
25 C P3
26 A R14
27 B,C, AD R13

58
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Question 18 R2

If P(3,5) is a point on the graph of y = f(x), identify the corresponding point on the graph of
yv=f (x - 1) +7.

2 (212)
b) (4,-2)
0 (2-2)
§ (412 |

Question 19 R5

Identify how the graph of y = 3" is transformed to the graph of y = 37"

a) reflected over the x-axis

b) reflected over the y-axis J

c) reflected over both the x-axis and the y-axis

d) reflected over the line y = x

Question 20 R7

Identify the equation loga b = ¢ in exponential form.

a) b’ =a
b) aC:bI
c) a’ =c
d) c“=b
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T4
b)

Identify the graph of y = tan x.

Question 21

d)

Pre-Calculus Mathematics: Marking Guide (June 2017)
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Question 22

RS

Identify which of the following graphs represents a logarithmic function.

ﬂ

a)
y Y
A A AN
/‘/V
1 > 1
< > X < > X
1 1
/
)
\ 4 v V
c) d)
Y Yy
A A \/\
!
< g
|/ 1
< 1 > X < 1 \ > X
<= > \
\ 4 \ 4 \\/
61
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Question 23 R12

If the volume of a box is represented by V' (x) = (x + 4) (x + 2) (x - 1) , identify a possible

value of x.
a) —4

b) -1

c) 1

d) 4

Question 24 T1

Identify a coterminal angle for g = —g.

Question 25 P3

Identify the value of 7 in the equation ; C3 = C 6
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Question 26

R14

Identify the equation of the function, f(x), for the following graph.
y

A
1
1
1
1
1
1
1
1
1

A

<_____..__________

x+3

B f(x)=-2 J

b) f(x): x+3
2x
x(x+3)

3x

d) f(x)Zm
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Question 27 R13

Match the following radical functions with their graphs.

Solution
Place the appropriate letter in this column.

- B

g ( x) - m C— 2 mark for each correct answer
2 marks

h(x)=3y(x-2) _A —J

k(x)=B3(x-2) D

A) y B) y

\ 4
=
A
\ 4
=

\ 4
=

A
\ 4
=
A

\ 4 \ 4
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Question 28

R11

3

Express p (x) —x3-2x® —4x+8 asa product of factors.

Solution

p(2)=2°-2(2)* -4(2)+8

~8-8-8+8
=0
2 1 2 -4 8
l 2 0 -8
| 1 0 4 0

1 mark for identifying one
possible value of x

1 mark for synthetic division
(or any equivalent strategy)

1 mark for product of factors

3 marks I
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Exemplar 1

NOE VO FLNLIPI
) 2 @) -20Y - Wy ¥

o - %- ¥ "8 (-2 Q=L
o= a1 =27 =M %
2 o "%

\ O -4 O
x% -y
2
22y (x-2)

L= + 19

272 out of 3

award full marks
— Y mark for procedural error (solving for the roots)
E2 (changing an equation to an expression in line 6)

Exemplar 2

FI:‘*} = ’(-5-2_;?'-{]), g
P= 2 2 - y2) v e
P(O= % - ¢ -9 +¢

P ] ?x -1)
z |V -2 =4 %
l 2 a =%
- | ) b =4 0
Plx)= xT -y

P )= [x +2) {.N -2)

2outof 3

+ 1 mark for identifying one possible value of x
+ 1 mark for synthetic division
E7 (notation error in lines 2 to 4)
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Question 29 R1

Given the graph of f(x)=(x+3)(x—1),

A
L
\

—
—
\ 4
=

1
a) sketch the graph of &(X)=—7—-
) grap ( ) f(x)
b) describe how to sketch the graph of 4 (x) = | f (x)|
Solution y A
a) A 1 {(x) 1 mark for asymptotic behaviour at x =1 and

x=-3

' , > mark for asymptotic behaviour at y =0

L : > mark for graph left of x = -3

L] > mark for graph between x = -3 and x =1

=3

J; It 1t % mark for graph right of x =1
< - i >>x
y T 3 marks l
i !
1S /I

Y

b) Change all ne\t/gative y-Val\{/Jes to positive values. The positive y-values do not change.

1 mark

Note(s):

=  Award 1 mark if only vertical asymptotes at x =1 and x = —3 are drawn.
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Exemplar 1

a)

&

ﬁJ

<_..._ — ___.-'_"_F;‘\-L‘?

12 out of 3

+ 1 mark for asymptotic behaviour at x = -3 and x =1
+ 2 mark for graph right of x =1

b)
1 must be positive
1here\00ke ever 1htn under
the x axis mus?j be put
above the axis

Pre-Calculus Mathematics: Marking Guide (June 2017)
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Exemplar 2
a)

AN AN
S A— LI T

Y
ta

21~ out of 3

+ 1 mark for asymptotic behaviour at x=-3 and x=1
+ 2 mark for asymptotic behaviour at y =0

+ > mark for graph left of x =-3

+ 2 mark for graph right of x=1

E10 (asymptotes omitted but still implied)

b)

wWe oraw the positive points of £(x)
and thew we change the negative
points (if any) to positive also

/2 out of 1

award full marks
— Y mark for lack of clarity in description
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Exemplar 3

a)

21~ out of 3

award full marks
— ' mark for procedural error (correct shape with no correct points)

b)

Y ov would WYL E\I'Qf\j *'\'Jr!ﬁ Gelons ¥ine
Y w4 ~nd  CerlelY il( over +‘~L X AX(S.

loutofl
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Exemplar 4
a)

-
5

e

—
— e —

L J
L)

F 3
e

.-
H'-\.

-
| o i — o——lp

<

1 out of 3
+ 1 mark for vertical asymptotes at x = —3 and x =1 (see note)

b)

Everything that is negatie
becomes positie

/2 out of 1

award full marks
— Y mark for lack of clarity in description
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Question 30 R9

Describe how the value of m in the equation y = log3 (x - m), m € R, affects the asymptote

on the graph of y = log 3%
Solution

The vertical asymptote is translated horizontally left or right m units from the y-axis.

1 mark l
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Exemplar 1

The “'Mm"” tells whete the
asympPote Wil be located
once  Solyed, it tell

YOU the pumber OO
Where {o drouy thhe
VeA. 1o dhe oighd,

/2 out of 1

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

Exemplar 2

m is the af;%mpioie

12 out of 1

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

Exemplar 3

‘De.peﬂdin on the ﬁUmber‘J the Dpp@fpﬂe

of 4hs Number will be wihere you put

the asympiote. For example, W mey you

put dhe asymptote at -

Ooutof1l
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Question 31 R10
Solve algebraically.
1 —3x+1
25" = (—j
5
Solution
2\X - —3x+1
(5 ) = (5 ) 1 mark for changing to a common base
52% = 53371 2 mark for exponent law
2x =3x-1 Y% mark for equating exponents
X =

2 marks l

76
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Exemplar 1

12 out of 2

+ % mark for exponent law
E7 (transcription error in line 1)

Exemplar 2

52-{&]': 53:‘4{
2xX = 2X+4|
2 -3y =|

Ay -

-1 -1

X =~

112 out of 2

award full marks
— Y% mark for arithmetic error in line 1

77
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Exemplar 3

x 10939 = (-3 ¢ ()log ()
Y’u335: - 35X }og(‘%)f- h’j(é)

x (o9 nggk/aj(‘;"> = lo (%5
s (1092 5)3103(-:3)): }{j (%)

X > (og <J§
Iua(é? S)*f Ejuj (‘%’,)

2outof 2

award full marks
E1 (final answer not stated)
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Question 32 T5, T6

Solve cos260 =0, where 0 eR.

Solution
Method 1
1-2sin?0=0 1 mark for double-angle identity
sin? @ = 1
2
sinf = g sinf = % 1 mark for solving for sin &
923’3_n «9:5—7[,7—7E 1 mark for values of &
44 44 (72 mark for each branch)
0=l 1 nk i
4 where ke Z or 0 ==+ 7% where k €7 1 mark for general solution
3n 4 2

=—+ 1k
4 4 marks l

Method 2
2cos?0-1=0 1 mark for double-angle identity
cos? 0 = 1
2
cos @ =% cos @ =i 1 mark for solving for cos &
9=E,7—n 9:3_TE’5_TE 1 mark for values of &
4 4 4 4 (2 mark for each branch)
0="1+nk i
;1 where k € Z or 6 = % + ﬂ—, where k € Z 1 mark for general solution
T

=—+1k
4 4 marks l

Note(s):

= Deduct a maximum of 1 mark if student omits second branch when taking the square root.
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Question 32

T5, T6
Method 3
cos260 =0
20 = g,% 2 marks for values of 26 (1 mark for each value)
20="1 ok
; where k € Z 1 mark for general solution
20 =" 4 omk
2
0="11nk
4 1 mark for values of &
0= 3 + nk
4

4 marks I
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Exemplar 1

e 2=y
@3-S =9
=5weh o 80
-2 B =0
.\ - -IlL
B El
. e B
‘a.mﬁ ‘{'li kﬂ
'z‘n"-‘\%= ﬁ;
o

Ty, & kim& T
=

3 outof 4

+ 1 mark for double-angle identity
+ 1 mark for values of @
+ 1 mark for general solution

Exemplar 2
|- A8 A
rosk=0
Cimeyw — U 3n S
LIS X = E 3 =) £ ¥ _._a.-

r—"

=

Cosdd:-Ir 3T 5w i
! >

2out of 4

+ 2 marks for values of 26
+ 1 mark for values of @

— 1 mark for concept error in lines 3 to 5
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Question 33 R12

Describe a difference between the graphs of y = f(x) and y = g(x).

f(x)==2(x+1)%(x+3)
g(x) = 2(x+1)2 (x+3)
Solution

The end behaviour is different, because the graph of f (x) falls to the right and the graph of
g (x) rises to the right.

or
The y-intercept of f (x) is negative while the y-intercept of g (x) is positive.

or
One graph is a reflection over the x-axis of the other graph.

1 mark I
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Exemplar 1

Graph £0x) has a reflection because
has a meaa%ive. coekficienAd

/2 out of 1

award full marks
— mark for lack of clarity in description

Exemplar 2
The Groph plx) hes @ negahw coegt cont
(- 1) wWeAeas e Y&ph ﬂ(:‘lr) Fees apo sthue
CoRERA L'z,)

Ooutofl

Exemplar 3

'?(h,:_) WA\ openn down

Ay L\ oven 0P

Ooutof1l

Exemplar 4

They hove oL lecerd erma ReNaviours

loutofl
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Question 34 R13

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

y

A

< + > X
/ 1
f(x)
\ 4
Solution
y
A 1 mark for restricted domain
2 mark for shape between both invariant points,
{0<y<1}
Y, mark for shape above invariant points, {1 < y <2}
2 marks J
< + > X
/ \\ 1
“ J
— /(%)
Y
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Exemplar 1

au
v
=

~
|~
-,
.

A
<4

112 out of 2

+ 1 mark for restricted domain
+ 15 mark for shape above invariant points, {1 < y <2}

Exemplar 2
y
- |
S
’I \\._ -
’/,/ \\ I
, \ | N
’ .\
\
‘) - X

112 out of 2

+ 1 mark for restricted domain
+ 15 mark for shape above invariant points, {1 < y <2}
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87



Question 35 R12

Describe the relationship between the zeros of the function f'(x)=(2x—1)(x + 3)2 , the

roots of the equation (2x —1)(x + 3)2 =0, and the x -intercepts of the graph of y = f (x)

Solution

The zeros, roots, and x -intercepts all have the same values. 1 mark l

88 Pre-Calculus Mathematics: Marking Guide (June 2017)



Exemplar 1

The Taoes of #ae fahon Axy = 2 (25| Xx43 )2 oFe 1 and =3, These e
the anks o0 fre % ~oves 4t o §Opln ot

/2 out of 1

award full mark
— mark for lack of clarity in description

Exemplar 2

The zerosy roots anAd X-nteccepts of
(Zx-\) (xX+3)* are a\way& on the x ax\s
wihen (y= 0).

/2 out of 1

award full marks
— mark for lack of clarity in description

Exemplar 3

The 2% are '/ and -3

Ooutof1l
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Question 36 T4

Sketch a graph of at least one period of the function f (x) = cos [%(x + gﬂ -3.

Solution
y
A
1 mark for period
- . 5 3 2 > X 1 mark for horizontal translation
-1 " T T 1 mark for vertical translation
/‘\2 3 marks |
-3
—4
v
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Exemplar 1

N
[
=

pe"!

-

2outof 3

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

Exemplar 2
period - 21 = 2 - 41 y
[ &
D 2
- 1 1 ; 1; s 3-- o —t—p > X
- -+ & 1 o
TN S R s
+ Pyl
2) R’l\
5 3| (ur -2
-4 4
L J (5{ .-q )
2> out of 3
award full marks
— mark for incorrect shape of graph
E9 (arrowheads incorrect)
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Exemplar 3

f=>
p =2
2

Y 1C

2outof 3

+ 1 mark for period
+ 1 mark for horizontal translation
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Question 37

T6

Verify that 9 = 4?71 is a solution of the equation 4 cos20—1=0.

Solution

Left-hand side = 4 cos2 (4?%) -1

2
=4 (_—lj -1
2
_ 4(1) o
4
=0
= Right-hand side

Y2 mark for value of cos (4?%)

Y5 mark for verification

1 mark l
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Exemplar 1

ya
Jeos © -1 = &

o cot () *°

q (5 -

q( VL‘\ .

—

| = |

%%, S G soluron €O

Ao E’qb&h@h-

/2 out of 1

+ %2 mark for verification
E7 (transcription error in line 2)

Pre-Calculus Mathematics: Marking Guide (June 2017)

95



Exemplar 2

- Cose= |
7
e 7
3 /2

{W" EL’[L not a Saluhion, Gt Cfg Cose s
S neg)#\}e ’{md it Yeeds +o be pos e, ﬁj‘ and

5% Ore Soutions!

12 out of 1

+ 2 mark for verification
E7 (notation error on lines 2 to 5)
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Question 38 R14

Describe how to determine the equation of the horizontal asymptote of a rational function
when the degree of the polynomial in the numerator and the degree of the polynomial in the
denominator are equal.

Solution
The horizontal asymptote is y = % where a is the leading coefficient in the numerator and b

is the leading coefficient in the denominator.

or
Use polynomial division to divide the numerator by the denominator. The equation of the

horizontal asymptote will have the same value as the quotient.
1 mark |
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Exemplar 1

. 2
E‘ : ‘i - _{)}ji‘m Harwjm%a\_ Mnjmt\)icn%f ‘j = 7
U xL j .
Ooutof1l
Exemplar 2

NI LeQdOr by Hhe coefficiand oF Hw dtniminat oc.
That nuvmbee s niaam your horicontal asymptore mall |y,

/2 out of 1

award full marks
— mark for lack of clarity in description

Exemplar 3

17[' lf”"r dgjrees av? CW oN 'fDP 3 bottom
%UV' {Mdi'ﬂﬂ\ @fglﬁfﬂé ég{{'-'_; t/O'U jmr %‘jmiﬁfa’tt

/2 out of 1

award full marks
— mark for lack of clarity in description

Exemplar 4

1F the dAearees are e.cLua\J
the af:s\/mpitcﬁe S =L

Ooutof1l
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Question 39

T3

Evaluate.

cot(—snj
_\ 6)

. (1771)
sSimn| ——
3

Solution

1 mark for cot (—%) (72 mark for value, 2 mark for quadrant)

1 mark for sin (”TTCJ (72 mark for value, 2 mark for quadrant)

2 marks l
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Exemplar 1

(B T

)

Al

112 out of 2

+ 1 mark for cot [%j

+ % mark for value of sin (”Tnj

Exemplar 2

(-5

112 out of 2

+ 1 mark for cot [%j

+ % mark for quadrant of sin (”Tnj

Pre-Calculus Mathematics: Marking Guide (June 2017)
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Question 40 R14

Sketch the graph of the function f (x) = 3 and determine the range.

(x-1)

Solution
1 mark for asymptotic behaviour at x =1
1 mark for asymptotic behaviour at y =0
2 mark for graph left of x =1
> mark for graph right of x =1

<--< P- > X
Range: {y € R|y < 0}
or 1 mark for range (consistent with graph)

Range: (—e0,0)
4 marks l
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Exemplar 1

o ¥

\ »

!

|

|

|

'l 1

-+ - } 4

I /’_"
| -

|

|

|

|

V ¥

e
Range: \/ ©
3 outof 4

+ 1 mark for asymptotic behaviour at y =0
+ 2 mark for graph left of asymptote

+ 2 mark for graph right of asymptote

+ 1 mark for range

E8 (bracket error made when stating range)
E10 (asymptotes omitted but still implied)

Pre-Calculus Mathematics: Marking Guide (June 2017)
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Exemplar 2

P
L

X —— —

________—---—"""-‘;'

Range:

312 out of 4

+ 1 mark for asymptotic behaviour at x =1
+ 1 mark for asymptotic behaviour at y =0
+ ' mark for graph left of x =1

+ 1 mark for range (consistent with graph)
E9 (scale values on axes not indicated)

104
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Question 41 R1

Given f(x)=~x-2 andg(x):x2+l,

a) determine g (f(x)).

b) explain why the domain of g ( f (x)) is restricted.

Solution
Q) g(f(x)) =( x—2)2 +1 1 mark for composition

=x-2+1Lx>2 1 mark
=x—-1,x22

b) The domain of g ( f (x)) must be restricted because the domain of f(x) is restricted.

or

The value of the radicand must be positive.
1 mark I
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Exemplar 1

a)
9l = (572 + |
W X1t
l1outof1l

award full marks
E7 (notation error in line 1)

b)

Becavse the graph stopped at x=2
becavse of the domain of Hx)

l1outofl
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Exemplar 2

a)

9 (x)) :(m)q. + |

/2 out of 1

award full marks

— mark for procedural error (solving for x)

b)

The domain of t{x) is not xe R =0 the
domain OF %(F(x)) cannot be as well

l1outofl
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Exemplar 3
a)

Q(BGR(IX2) + )

loutofl

b)
Because a square voot
cannot e negative

12 out of 1

award full marks
— %> mark for terminology error in explanation
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Question 42 R7, R10

Solve algebraically.

2loga 3+10ga 4 =2, where a >0

Solution

1 mark for power law

2
log a (3 * 4) =2 1 mark for product law

10ga 36 =2

1 mark for exponential form

a=6 3 marks l
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Exemplar 1

glcq,a\(a-ﬁb - %

2outof 3

+ 1 mark for product law
+ 1 mark for exponential form

Exemplar 2

Lﬂy @Ua T

éay«- %2 = &

z
Y]

~- 932

212 out of 3

award full marks
-, mark for arithmetic error in line 2

Pre-Calculus Mathematics: Marking Guide (June 2017)
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Exemplar 3

f@aéiﬁ' 7) = t;-

{Oga(’q rq>::2
L(36)=

« =36

fcﬁ

3outof 3

award full marks
E8 (answer outside the given domain)
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Question 43 T5

Solve secd +2 = 0 over the interval [0,27].

Solution
sec+2=0
secld =-2
cosd = 1 1 mark for reciprocal
0= 2n 4rn 1 mark for values of @ (2 mark for each value)

3 3

2 marks l
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Exemplar 1

sech=- -
Ahen CD%Q:j
. - 7]
o @6_1 'E

S R,
Solution® 6= Ci

5
9:11___/
gz

112 out of 2

+ 1 mark for reciprocal

. Tm . . . Sn
+ 2 mark for consistent value of & (? is consistent with the reference angle of ?)

Exemplar 2

sa®+2=0
SecB--2

(00~ 2

STC J e
R

1 out of 2

+ 1 mark for reciprocal

Exemplar 3
Se(o + 20 |
Se(®D = -ao no seluh e
O out of 2
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Question 44 R9

Determine the x-intercept of the graph of f (x) =e* —1.

Solution
Method 1
0=¢" -1 Y5 mark for substitution
l=¢"
X = "> mark for solving for x
1 mark l
Method 2
y
A
1 L
< ' > X
1
<-------mmmm - o i
A 4
x=0 1 mark I
116
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Exemplar 1

O= e*—|
Q| = o ®
Un\ = }(Q.ucff
Qo =y

l1outofl

award full marks
E1 (final answer not stated)

Exemplar 2

1= 0-\
= -\

Ooutof1l

Exemplar 3

’YL‘QL e -l

O=e -\
=
= el
III'\_._/”.__.—‘/

/2 out of 1

+ % mark for substitution
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Question 45 P4

Given the 5" row of Pascal’s triangle, determine the values of the next row.

I 4 6 4 1

Solution

1 5 10 10 5 1 lmarkl
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Exemplar 1

'f'-; /] O [ O

Ooutofl

Exemplar 2

[ 5 2 =t

Ooutofl
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Question 46 R7, R8

Evaluate.

log2 80—10g2 10

Solution
log, [ 32 1 mark fi tient |
g, 10 mark for quotient law
log 5 8
3 1 mark for evaluating the logarithm
2 marks I
120
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Exemplar 1

1 outof 2

+ 1 mark for quotient law

Exemplar 2

lo% . (%%K\

-~
log, &
Q%= ¢
=

%= 3

2 out of 2

award full marks
E3 (variables introduced without being defined in line 3)

Pre-Calculus Mathematics: Marking Guide (June 2017)

121



Question 47 T4

State the amplitude of f(x) = —2sin (x - n) —1.

Solution

2 1 mark l
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Exemplar 1

-

Ooutof1l
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Question 48 T3, T6

Determine the exact value of cos15°.
Solution
cos (15°) = cos (60o —45° )

=c0s60° cos45” +sin60°sin45° 1 mark for substitution into correct identity

_ (1)[@} . (ﬁj[ﬁ}
2)\ 2 2 2 2 marks for values (2 mark for each exact value)

NG |
=—+— 3 marks
4 4
V2446

4

Note(s):

= QOther combinations are possible.
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Exemplar 1

1 outof3

+ Y% mark for value of cos60°

+ Y mark for value of cos45°

Exemplar 2

1]

LB YUS 0530 ¥ SINVS Sn30

;&,\% ‘\_ \E- -

—

\
3 2 2 2

(cos us -30)

- 22 +E>—
2

22 out of 3

award full marks
-1, mark for arithmetic error in line 3
E4 (missing brackets but still implied in line 1)
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Exemplar 3

(COSHS-C O%..%Dn)
e G ) (")

Cos36 3
E&ﬂ&t): I.!}_ 1_ _J‘_ ﬁ
\_\ et

o 24 3
\_\

1 outof3

+ 2 marks for values

—Y mark for procedural error in line 1

— ' mark for arithmetic error in line 4

E2 (changing an equation to an expression in lines 1 and 3)
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Question 49 R1

Given f(x)= x2 +5x+6, g(x)=x+3, and h(x)=f(x)-g(x),
a) determine h(x).

b) sketch the graph of y =/ (x)

Solution
a)
f(x)—g(x)=x2+5x+6—(x+3) 1 mark l
= x? +4x+3
b)
y
A
1 mark for graph consistent with a)
/ 1 mark l
1
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Exemplar 1

a)
-CZCx - 50:5
+ ~- X3
Vinl = IV
h(x):
12 out of 1

award full marks
— Y mark for arithmetic error
E7 (notation error in line 1)

b)
T 7
xA X4
1 = 6
* 1 “&5
__11(0
L Q) C.l

graph consistent with answer in a)
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Exemplar 2

a)
Loxd -5(%)7 Gr“t‘ ) — (X3+ §x+6)
W= T TXF—4X—3
Ooutof1l
b)
- y )
e
- AL
L {_ .
i’ o
EEEESieaus
l1outof1l

graph consistent with error in a)
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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 ¥= 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.

E1l *= answer given as a complex fraction
final answer = final answer not stated
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 = “sinx?” written instead of ® sin” x ”

brackets = missing brackets but still implied

*= units of measure omitted in final answer

EE * 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
el = coordinate points labelled incorrectly
= asymptotes drawn as solid lines
E10 i : I
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 (all *"NR") 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
12 R6 2
16 R3 1
18 R2 1
19 R5 1
29a) R1 3
29b) R1 1
41a) R1 1
41b) R1 1
49a) R1 1
49b) R1 1

Unit B: Trigonometric Functions

Question Learning Outcome Mark
1 T1 2
7 T2, T3 2
14 T1 1
21 T4 1
24 T1 1
36 T4 3
39 T3 2
47 T4 1
48 T3 2

Unit C: Binomial Theorem

Question Learning Outcome Mark
2 P3 2
4 P4 3
8 P2 3
11 P1 1
25 P3 1
45 P4 1

Unit D: Polynomial Functions

Question Learning Outcome Mark
10 R12 2
23 R12 1
28 R11 3
33 R12 1
35 R12 1
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Unit E: Trigonometric Equations and Identities

Question Learning Outcome Mark

5 T5 3
15 T6 3
17 T5 1
32 T5, T6 4
37 T6 1
43 T5 2
48 T6 1

Unit F: Exponents and Logarithms

Question Learning Outcome Mark
3 R10 2
20 R7 1
22 R9 1
30 R9 1
31 R10 2
42 R7, R10 3
44 R9 1
46 R7, R8 2

Unit G: Radicals and Rationals

Question Learning Outcome Mark

9 R13 2
13 R13 1
26 R14 1
27 R13 2
34 R13 2
38 R14 1
40 R14 4
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