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General Marking Instructions

Please make no marks in the student test booklets. If the booklets have marks in
them, the marks need to be removed by departmental staff prior to sample marking should
the booklet be selected.

Please ensure that

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

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

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

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

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

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

Marking the Test Questions

The test is composed of short-answer questions, long-answer questions, and multiple-
choice questions. Short-answer questions are worth 1 or 2 marks each, long-answer
questions are worth 3 to 5 marks each, and multiple-choice questions are worth 1 mark
each. An answer key for the multiple-choice 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 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 Y2 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.

The total mark deduction for communication errors for any student response is not to
exceed the marks given for that response. When multiple communication errors are made
in a given response, any deductions are to be indicated in the order in which the errors
occur in the response, without exceeding the given marks.

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
(2 mark deduction), four E7 errors (2 mark deduction), and one E8 error
(2 mark deduction). Although seven communication errors were committed in
total, there is a deduction of only 12 marks.

COMMUNICATION ERRORS / ERREURS DE COMMUMNICATION

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 EE O

Ee O E7 @ EB @ Ea O E10 O

Mark assigned to the student / Note accordée a I'éléve

EBooklet 1/ + Multiple Choice /' + Booklet 27 - Communizetion Emors / = Total
Cahier 1 Choix multiple Cahier 2 Erreurs de communication
25 * 7 * 6 . I B 7k
maximum deduction of 5 marks /
36 9 45 ' ' 90

daduction maximale de 5 points
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Scoring Guidelines
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Booklet 1 Questions
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Question 1 T1

2 (o] o
Find the coterminal angle to % over the interval [—360 , 0 )

Solution
Method 1

2775(180 ]: 27(360)
5 T

=972 1 mark for conversion to degrees

972 - (360 )(3) =108 > mark for coterminal angle

Y5 mark for correct domain

2 marks |

3 is a coterminal angle to 27—n 72 mark for coterminal angle
> mark for correct domain

Method 2

3t 180°
5 T

=-108°

1 mark for conversion to degrees

2 marks I
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Exemplar 1

lﬁl., Lt 1ol -
57 M —1%' % i
1 out of 2

+ 72 mark for coterminal angle
+ 72 mark for correct domain
E7 (notation error in line 1)

Exemplar 2

L7 _ug60

e

5w 5.

- 432 - 15

o

T (%60)
(550)

112 out of 2

+ 1 mark for conversion to degrees

+ 2 mark for coterminal angle
27

E7 (notation errors in line 1: 5

4860

and 972° =252°)
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Question 2 T5

Solve the following equation over the interval 0 < 8 < 2m.

(tan6-3)(tanO+1)=0
Solution

(tan9—3)(tant9+l) =0
tan@d =3 tan @ = —1

T

1 mark (%2 mark for each branch)

er =1.249 046 er - 2 marks (%2 mark for each value of )

I 7
0=1249 046 6= T“, Tn 3 marks
6= 4.390 639 : J

6=1.249,4391 6=235619%
0=15.497 787

£ 0=1249. 3" 4391, /"
4 4

or

0 =1.249, 2.356, 4.391, 5.498

10 Pre-Calculus Mathematics: Marking Guide (January 2014)



Exemplar 1

'F.\
- : A
Ao And =) \
O SO\ \ NN D= D , O
{ J\-B.\ﬁd k‘\\ =g "\%V)D)Q\
| &= w-0 05N T =0 -00¥=N

5= S.A%T9
a2

2outof 3

+ 1 mark (2 mark for each branch)
+ 1 mark (%2 mark for correct answer)
E7 (notation error in line 2)

Exemplar 2
Lon®-3=0 Lo+l =0
LMO"'g L@ = -1
:_/‘1'11.‘565 ) 3’:{1 \?J%.
/%0 - 25).565° 1

3 outof 3

award full marks

E3 (variable omitted in line 1)

ES5 (answer stated in degrees instead of radians in lines 3 and 4)
E7 (notation error in line 3)
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Question 3

R10

An earthquake in Vancouver had a magnitude of 6.3 on the Richter scale. An earthquake in Japan had a

magnitude of 8.9 on the Richter scale.

How many times more intense was the Japan earthquake than the Vancouver earthquake?

You may use the formula below:

M = log[i)
AO

where M is the magnitude of the earthquake on the Richter scale

A is the intensity of the earthquake

A 0 is the intensity of a standard earthquake

Express your answer as a whole number.

Solution
Method 1

Vancouver: substitute M = 6.3

Japan: substitute M = 8.9

8.9 = log (i]
AO

A
108.9=A_
0
_ 1089
A=10 AO

To compare the two earthquakes divide their intensities.

8.9
the intensity of Japan 10774

the intensity of Vancouver - 1003 Ao

=398.107
=398

> mark for exponential form

2 mark for exponential form

1 mark for comparison

2 marks l

12
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Question 3 R10
Method 2
1 mark for comparison
I_J B 10%? 2 mark for exponential form
IV 10%3 > mark for exponential form
=398
2 marks l
Pre-Calculus Mathematics: Marking Guide (January 2014) 13



Exemplar

$.9-6.3 - !ocb(%:)

F — —

<49.1071706 = —S;

The eathgiake 0 Sapan (was 399 tmes maxe Bre Fhan
the Qg ke Tn Vancouver.

112 out of 2

award full marks
— 7 mark for procedural error
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Question 4 P4

Find and simplify the last term in the expansion of (2 V- 3x)7 .

Solution
0 7
ty=,C, (2y)" (-3x) V2 mark for | C,
= -2187x’ > mark for (Zy)o
1 mark for (—3x)7 which is equal to —2187x"
2 marks |
Note(s):

" no deduction if ,C, and (2 y)O are not shown

16 Pre-Calculus Mathematics: Marking Guide (January 2014)



Exemplar 1

TC? {_?3' F)G{Q)?

. _?}_ _((192)
= |d3

12 out of 2

1
+ Y% mark for 7 C7

Exemplar 2

L}LH “n Cu G‘ﬂ-k bk
7-4 6
ot (G120
7‘(@)(*72‘? x*)

| I-O.”Z::‘_)Z;’:;(

1 outof 2

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

Pre-Calculus Mathematics: Marking Guide (January 2014)
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Question 5

R8

Given loga 9=1.129 and loga 4 = 0.712, find the value of loga 12.

Solution
Method 1

loga9=1.129

log 3% =1.129
210ga 3=1.129
log 3 =0.5645

loga 12 = loga (4 . 3)
= loga4+10ga 3
=0.712 + 0.5645

=1.2765
=1.277

Method 2

loga 12 = loga (\/5 . 4)

1 mark for power rule

1 mark for writing 12 as a product

1 mark for product rule

3 marks l

1 mark for writing 12 as a product

= llog 9+1log 4 1 mark for power rule
% ¢ “ 1 mark for product rule
=—(1.129) +0.712
2 3 marks
=1.2765
=1.277
Method 3
loga 9=1.129
1.129 i
a =9 1 mark for exponential form
1
a=91129
a="17 1 mark for solving for a
log_ 12 = log12
7 log 7
=1.276 989 1 mark for value of loga 12
=1.277
3 marks |
18 Pre-Calculus Mathematics: Marking Guide (January 2014)



Exemplar 1

139
a =1
a = b ﬁ?rqj‘?é"
LTIk
0 _ {!
[]:L ?.ﬂ"ﬂ'?t}

(log, 1) (1o ) (o9, ) - 14,2

[D.?r})[ 3) = d.]36
2 out of 3

L = i _3'

+ 1 mark for exponential form
+ 1 mark for solving for a

Exemplar 2

{ﬁx g = |>
+ o = «"{Ca !“"}
J//;ﬁ\ﬁ log, * = /o4,
m t+o,7iA T I 7745

2outof 3

Method 2
+ 1 mark for writing 12 as a product
+ 1 mark for product rule
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Question 6

P2

How many different ways can 4 girls and 4 boys be arranged in a row if the girls and the boys must

alternate?

Solution
Method 1

8e4e3e3e2e2¢]e¢]=1152ways

N\
choose '
one choose alternate the rest

person the
other
gender

Method 2

Casel: 40e40¢3e3e2e2e]1e¢e]1=576

B GBGDBGBAG

Case2: 404033062 e2e]e¢]=576

G B GBGBGB

Total number of ways: 576 + 576 = 1152 ways

1 mark for beginning with either gender
1 mark for alternating genders

2 marks |

1 mark for arrangement of alternating genders
2 mark for two cases

Y5 mark for addition of cases

2 marks l

20
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Exemplar

19332t

CYE’ Of;ll}sng\

1=

1 outof 2

Method 2
+ 1 mark for arrangement of alternating genders
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Question 7 T3, T5, T6

Solve the following equation over the interval [0, 27].

2co0s280—-1=0
Solution
Method 1
2co0s260-1=0

2(2(:0520—1)—1:0
2

1 mark for identity

4cos"0-3=0
cos’ 6= 3
4
cos @ = i; 1 mark for solving for cos &
o ==
"6
0= m St 7r lln 2 marks for solutions (%2 mark for each
6 6 6 6 consistent solution)
4 marks I
Method 2
y=2cos20-1 1 mark for equation

A

AN

v

Find all zeros over the interval [0, 27].

0=10.524, 2.618, 3.665, 5.760

1 mark for the graph with zeroes
indicated

2 marks for solutions

4 marks

22
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Question 7

T3, T5, T6

Solution
Method 3
2c0s260-1=0
c0s 20 = 1 Y mark for solving for cos 268
2
letx =26
1
S COSX = —
2
x = r > mark for reference angle
ro 3
X = E, 5_n’ 7_7t’ 1w 1 mark for correct angles
33 3 3
g T 5n Tn lin
33 3 3
Q= E, S_E, 7_75, lix 1 mark for coterminal angles
66 6 6 1 mark for all solutions over the interval [0, 27t].
4 marks I
Note(s):
* in Method 1, deduct a maximum of 1 mark if missing cos 6 = —g

Pre-Calculus Mathematics: Marking Guide (January 2014)
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Exemplar 1

A2 6- 1)l

Yeos O -1 - hec

21> out of 4

award full marks

— 1 mark for missing cos@=——
¢ N

— Y mark for arithmetic error in line 2
E7 (notation error in line 8)

24
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Exemplar 2

Li cos e ""1__] ]
i 5 M
Mess '@ =3 T[h_
JHas™ e .-:r'f,"
A eos@ = J3
———— ——
Z e

h

LS

3 out of 4

award full marks

3

— 1 mark for missing cos 8= —7

E2 (changing an equation to an expression in lines 1 and 2)

Pre-Calculus Mathematics: Marking Guide (January 2014)
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Question 8 R4

Alex incorrectly explains to Rashid that the graph of y =2 f (x) + 5 means you first move the graph of
y=1 (x) up 5 units and then multiply the y values by 2.

Explain to Rashid the correct way to transform the graph.

Solution

Alex explains the transformations correctly, but not in the correct order.
First multiply the y-values by 2, then move the graph up 5 units.

1 mark for explanation

1 mark |
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Exemplar 1

FirsX: you Yave do Oo ANt comnps cﬁmmﬁkﬁrr{—iffﬁ.
IN'iC'h WDME@ b'ﬁ i"l""'“'*‘";i }a’ i:_..y, 2'
Then you con Jo 4Ahe drovstaiion

loutofl

+ 1 mark for explanation

Exemplar 2

_'E'JOU Deed )@ Ao %L{e\{hgtﬁ be Lo éh:@rs

/2 out of 1

award full marks
— % mark for lack of clarity in explanation
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Question 9

T1

Sketch the angle of 5 radians in standard position.

Solution

[
»

A
v

1 mark for angle drawn in Quadrant IV

1 mark l

28
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Exemplar 1

L

loutofl

award full marks
E1 (final answer not stated)

Exemplar 2

]

=

-D =R -\%0°
A ] 66
D = 5 o 1%0°
ooy
3NA
- 900"
3,\A

»* ) s 300 (opprow)

F 3

l1outofl

award full marks
E1 (final answer not stated)

29
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Question 10 R1

Given the graphs of f(x) and (f — g)(x), sketch the graph of g(x).

f(x) v (f-g)x) »
A A
/
1 1
< > X < > X
1 1
\ 4 \ 4
Solution
g(x) y
) 1 mark for subtraction of f(x)—(/f —g)(x)
1 mark for shape representing the operation
given

| / 2 marks l

A
v
=
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Exemplar 1

H

-

EEEERERS

¥
': 1
i 1
—t - ——f P _!.
HENEERNE
I ] |
— i ¥

112 out of 2

award full marks

— Y5 mark for arithmetic error

Exemplar 2

K{x} . V

0 out of 2

Pre-Calculus Mathematics: Marking Guide (January 2014)
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Question 11 P3

A particular math class has a large number of students. From this class, you are to create a committee of
4 students that has at least 1 girl.

Without actually solving the problem, explain the strategy you would use to find the total number of
ways to select this committee.

Solution
Method 1

Find all ways to form the committee and subtract the number of ways with no girls on the committee.

1 mark for identifying cases
1 mark for operation on these cases

2 marks l

Method 2

Find all scenarios with girls on the committee: 1 girl on the committee, 2 girls on the committee, 3 girls
on the committee, and a committee with all girls. Then add all scenarios together to get the total number

of ways to create a committee with at least 1 girl. S
1 mark for identifying cases

1 mark for operation on these cases

2 marks I

Note(s):

* in Method 2, deduct /2 mark if one of the cases is missing
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Exemplar 1

There are 4 cases: 3 boys and | girl, 2 boys and 2 girls
ard | boy and 3 girls. T would find the number of
options for each case and add them together.

112 out of 2

+ 1'% marks (see note on previous page)

Exemplar 2

To know all the possbilities, first | would use | rjjrl

and 3 boys on the commiee

The next time, | would put & grls and 3 boys on

the commiee 1o find different ways fo choose the
commitee. Then, | would pul 2 (frlf; and | boy on the
commitee, FOHGWEd b'r‘; % grls and O bOt(}J:i on the commitee.
After mulﬂplgrn.} each oplion lex 3 girls, & boys)

[ would add them up 1o Fmd the. solution. ‘

Dm%mm
grls L 3.2\ -
g=gﬁ%5 & % % %
¢ PR S\
q fz“% B
= L.\ - N
G GG B
A.3.2 ) -
G G G G iotal number o? wWay s
1 outof 2

award full marks
— 1 mark for concept error (permutations/combinations)
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Question 12 a) T6é b) T5, T6

a) Prove the identity below for all permissible values of 6.

1+2cos2¢9_

cos2 0

tan29+3

b) Determine all the non-permissible values for 6.

Solution
Method 1
a) LHS RHS
2
1 2
T U R P
cos“ @ cos” @
sec2 0+2
tanZ @+1+2 1 mark for appropriate algebraic strategy
D) 1 mark for appropriate identity substitutions
tan” @+ 3
2 marks l
.. LHS = RHS
b) 00529= 0 Y2 mark for 00526?: 0
cos@=0
9= n 3_” > mark for any non-permissible value of €
2727

.. the non-permissible values of 8

are kil +km, kel 1 mark for all non-permissible values of &

or 2 marks l
90° + 180k, k € L.
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a) T6 b) T5, T6

Question 12
Solution
Method 2
a) LHS RHS
2
1+2cos” @ tan2¢9+3
2
cos” @
sec249—1+3
se029+2
1
3 +2
cos” @
1 200520
00529 00529
1+2c0529
c0520
. LHS = RHS
b) cos20=0
cos@=0
g=1 3T
22

.. the non-permissible values of &

are §+kﬂ:,ke1

or

90° + 180k, k € L.

1 mark for appropriate identity substitutions
1 mark for appropriate algebraic strategy

2 marks I

15 mark for cos2 =0

> mark for any non-permissible value of 8

1 mark for all non-permissible values of 8

2 marks l

Pre-Calculus Mathematics: Marking Guide (January 2014)
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Exemplar 1

a)
Left-Hand Side Right-Hand Side

Lrall-5n2Q) Teinl@  a

I+ 3520 S =
| = prn3@ I-sLA*G
3 = 2
- \

=y =D

RS e
1 out of 2

+ 1 mark for appropriate identity substitutions

1 outof 2

+ Y mark for cos2 =0

+ /2 mark for non-permissible values
E7 (notation error)
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Exemplar 2

a)
Left-Hand Side Right-Hand Side
|+ doste T N
- 7;:: ces?s
A 2 (#'5"""19‘)
i cosle
1+ 2 -2 520
cog T @
- 3~ 257"
I
g L=}
1 outof 2

+ 1 mark for appropriate identity substitutions

b)

@ e
y * %’ y 2 P,

1 outof 2

+ V5 mark for cos” 8=0
+ 72 mark for non-permissible value

Pre-Calculus Mathematics: Marking Guide (January 2014)



Question 13 R2

Given the graph of f(x) below, sketch the graph of g(x)= f(x—2)+3.
y

A

A
\ 4
=

Solution

1 mark for horizontal shift
1 mark for vertical shift

. \ / ] 2 marks l

4\

A

v
=
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Exemplar

Ll

i | |
] ! |
Lo S I — I !
H i H
! ! !
..... el L 2_4__
i E L. ;/
f g
v o
_— B o e . R B s S R
b " o I
— 1 . S At B S
4 .l . L
- - - >
E-_ — ‘i _ - 1 [ H '!
5 SO 1T N
| ] WL 1 i
[ - ;A L N
b I ]
f | ; i
[ | T T T i
] i | 1 i
1 | T T i
§ | i
| M N— N — e pr e s e e :
I ! [ i
i 1 ¢
U S N N —_— —]
i 1 | ;
{ LI S N L 4 N I S N N

1 outof 2

award full marks
— 1 mark for concept error (x <> y)
E9 (missing arrowhead)
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Question 14

T6

Given that sin o = S ,

exact value of:

where ¢ is in Quadrant II, and cos = %, where £ is in Quadrant IV, find the

a) cos(a+ B) b) sin2a
Solution
y
a) y A
I 2.2 2
W24yt x +y2:r
s| N x? +25=169 ryo=2n >
) 2 > x? =144 yi=21 ) g
- x = +12 y=+21 N7 =
x=-12 y=-21
\ 4

15 mark for value of x
> mark for value of y

cos(a+ B) = cos axcos f—sin arsin 8

= (_2)(2) - (i)[_@] 15 mark for cos &
1315 13 S Y2 mark for sin

65

24+5\/ﬂ

65

_5V21-24

65

b) sin2a = 2sin @cos &

-5

13

120
169

Note(s):
= accept any of the fo
= accept any of the fo

1 mark for substitution into correct identity

3 marks l

12) 1 mark for substitution into correct identity

13
1 mark l

llowing values for x: x=%12, x=-12 or x=12
llowing values for y: y:i\/i, y=—21 or y:\/ﬁ

40
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Exemplar 1

a)

7

4

o) os () — S Iﬂ%)f B @béj)

3

-ow) .
65

-5 3
b5

-7+ 595

L5

Y36 =5
=2y

3 outof 3

award full marks
E7 (notation error in line 1)

b)

) (5

X

l1outofl

Pre-Calculus Mathematics: Marking Guide (January 2014)
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Exemplar 2

a)
@ CGS[E,-»‘;) S (oSa Pﬂ%b—i(nﬂ'ﬁnb
!H 22 - s . (-77)
2
* .7*1-‘&'1-*':‘31l oy . +SJ§
° R L1
Ll-\-x . -iaﬁ_l
[ :
by a
N - o) 2\
') X
‘;h — 51-\-1?;\']:
TR0 g 4’ \ﬁ:;
-4 -
+ J
* —_éﬂl

172 out of 3

+ > mark for x

+ % mark for y

+ 1 mark for substitution into the correct identity
— % mark for arithmetic error

E7 (notation error in lines 6 and 7)

b)
~ 2 sintcosa

2(5) ()

loutofl

+ 1 mark [marked consistently with a)]

42
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Question 15 R1

If f(x)=x and g(x)=2x—3, whatis the value of (i)(—l)?
g

Solution

Y, mark for substituting into f (x) and g (x)

Y, mark for evaluating (i) (-1)
g

1 mark I
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Exemplar 1

ey Y 2o g0 = 2N D

%

—~ |- - =5
5 |)

/2 out of 1

+ % mark for substitution into /' (x) and g (x)

Exemplar 2
-p{?) \-. ?’3 _ -1 !
D=—" - - T
70/ 53 “2-3 5
l1outof1l

award full marks
E7 (notation error)
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Answer Key for Multiple-Choice Questions

Question Answer Learning Outcome
16 B R3
17 C R9
18 A T3
19 C R5
20 D R12
21 A R11
22 B R7
23 D R9
24 B R13
25 A R10

48

Pre-Calculus Mathematics: Marking Guide (January 2014)



Question 16 R3

If the point (4, — 3) lies on the graph of f(x), which point must lie on the graph of 2/ (2x)?

a) (8,-6) b) (2,-6) c) (,—3) d)(;—é)
2 2
Question 17 R9
The graph of y = log 5 (2x + 6) intersects the graph of y = 4 at:
a) x=-1 b) x=1 c) x=95 | d) x=14
T3

Question 18

Given the point A (—3, 5) on the terminal arm of an angle @, identify the value of cot 6.

3 5 4 5
a) —2 b) -2 o) —= d -2
) E ) 3 ) S ) 7

49
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Question 19 R5

X y
The graph of y = (%) compared to the graph of x = (%) is a:

a) reflection in the x-axis
b) reflection in the y-axis

c) reflection in the line y = x J

d) reciprocal function

Question 20 R12

[
»

A

7

v

Given the above graph of a polynomial function, which one of the following statements can be true?
a) The function has a degree of 4 with a positive leading coefficient.
b) The function has a degree of 4 with a negative leading coefficient.
¢) The function has a degree of 3 with a positive leading coefficient.

d) The function has a degree of 3 with a negative leading coefficient.
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Question 21 R11

Given that (x+ 3) is a factor of polynomial P (x) , which of the following is true?

a) P(—3)=OJ b) P(0)=-3 ¢) P(0)=3 4 P(3)=0

Question 22 R7

Which of the following is a reasonable estimate for the value of log3507?

a) 2 b) 2.5 c) 2.8 d) 3

Question 23 RS

The graph of the function [ (x) shown below is best described by the equation:
y

A 7\

\ 4
=

A

a) f(x)=2"" b) f(x)=2"+3 0 fl(x)=2""" d) f(x):Zx—3J

Pre-Calculus Mathematics: Marking Guide (January 2014)
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Question 24 R13

Given the graph of y = f(x) , what is the domain of Jf(x) ?

y
A
AN EA
< » X
1
/ \
/ \
/ \
\l’ \ 4 \V
a) xeR b) —ZSxSZJ c) x<-2o0orx=2 d) 0<x<4
Question 25 R10
Solve:
In(5-x) _7
7
a) —2 b) —In2 ¢c) In7—1In5 d) 3
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Question 26

R11

One of the factors of P(x) = x3 - kx2 —7x+10 is (x - 2).

Find the value of k.

Solution
Method 1
x=2 %> mark for x = 2
0=(2)° -k(2)*=7(2)+10 1 mark for remainder theorem
0=8-4k-14+10
0=4-4k
4k =4
k=1 > mark for solving for &
2 marks l
Method 2
x=2 72 mark for x = 2
2 1 —k —7 10
2 Dk +4 4k -6 2 mark for synthetic division
1 k42 2k-3  —4k+4
Ak +4=0 > mark for equating the remainder to zero
4k =4
k= > mark for solving for &
2 marks l
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Exemplar 1

10

-10

0

USed quess ond
(hed A 1O 'Fm(\_ U\.

2outof 2

Exemplar 2

PR 27 kit o120 b0
ng"r-(l{"ﬁf‘l -4 30
=9 - 4 _yg
. K g

“4= ay

5 4

|

= K

2 out of 2
award full marks

E7 (notation error in line 2 [left side should equal 0])

E7 (transcription error in line 5)
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Question 27 R13

a) Sketch the graph of the function y =+—-x +1.

Solution

1 mark for general shape
1 mark for horizontal reflection
1 mark for vertical shift

I 3 marks l

A
v
=

v

b) Determine the value of x when y = 3.

Method 1 Y
A
4,3
)v(\. ) y=3
\1.

A
v
=

Lx=-4 1 mark for consistent value of x

Method 2 1 mark |

y=~-x+1
3=A—x+1
2=+—x

4=—x
x=-4

1 mark for consistent value of x

1 mark J
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Exemplar

a)

| T

' 3

o e

_.___.!___

I SN SR T—
I

A I AN N TN S )

| || |

i - SN S —

I r I{ | 1

e

-

2outof 3

+ 1 mark for general shape
+ 1 mark for vertical shift

b)

l1outofl

+ 1 mark for consistent value of x
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Question 28

P2, P3

Solve the following equation:

nP2 - nC3

Solution
Method 1

n! n!
(n=2)1 (n-3)13!

o (n=3)131= A (n-2)!

(n—2)!

6:

(n—3)!
2)£n//?f
6=n-2
8=n
Method 2

nP2=HC3;weknown23
n! n!

(1-2)! (n-3)3!

-2

6:/M<n—z>
AT

we can divide by n
and (n—1) since
we know n >3

> mark for substituting for ; P2

> mark for substituting for ; C 3

1 mark for simplification

1 mark for expansion of (n - 2)!

3 marks I

> mark for substituting for ; P,

Y mark for substituting for ; C3
> mark for expansion of ; P2

> mark for expansion of ; C3

1 mark for simplification

3 marks I
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Question 28

P2, P3

Solution
Method 3

Note(s):

> mark for substituting for ; P2

> mark for substituting for ; C3

> mark for expansion of , P2

2 mark for expansion of ) C3

1 mark for simplification

3 marks l

= deduct 2 mark for not rejecting non-permissible values

60
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Exemplar

n! b
S R )k

pne ) D () )
VAL ] (=

aln) = pla-n-a)
2

wen - nin’-2ned)
o]

Gw-n = 0 -30% an(3)
.-’% .
M -3 = 7 - TN 3a

A A n
00 - bw + 9y
0 nlw-bns)
0° n(n-Dp-5)

n=0,1.9

2outof 3

award full marks

— 7 mark for arithmetic error in line 3

— 7 mark for non-permissible values of n

E7 (notation error in line 2)

E4 (missing brackets but still implied in line 5)
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Question 29 R1

Given f(x)= x% —1and g(x)=~/x+1, sketch the graph of y = f(g(x)) and state its domain.

Solution

Method 1

f(x)=x2—1 g(x)=+x+1
Domain: x € R Domain: -1, )

Flg(¥)=(Vx+1) -1
=x+1-1

=x 1 mark for determining the function f ( g(x))

A

1 mark for graph of composite function

v
=

Domain of f(g(x)):[-1 =) or {x|x>=-1, xeR} 1 mark for restricted domain

3 marks l
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Question 29 R1

Solution
Method 2
x | g(x) f(g(x)) 1 mark for table of values
-2
-1 0 -1
0 1 0
1 1
2 2
3 2 3
y
1
< > X 1 mark for graph of composite function
1
v
Domain of f(g(x)) : [—1, °°) or {x|x 2-l,xe R} 1 mark for restricted domain

3 marks l
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Exemplar

$6) =3

G = {x )

Hqw) = (o) =)
= (x+1)

y
ENENEEEEEIENERENE
et | L
' : - I |
ai ] 1
| , /f
T |
| L
— - 14 -.r
<+ — >
1 .
1 ] !
L) 4NN _!___ | |
1 RN HERE
B L L B
L 4 - _| e e
I 1 ] 1 _| _ _L
5 : | T i
1_ | . 1 } |
| EEEEEEEEERE

Dnmain:é-x & R},

2outof 3

award full marks
— 1 mark (concept error for not restricting domain)
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Question 30 R14

-3
Write the equation of the horizontal asymptote for the function f (x) =2 >
x f—
Solution
y=1 1 mark for equation of horizontal asymptote

1 mark l
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Exemplar

na =1+
WA=

loutofl

award full marks
E7 (notation error)
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Question 31 R1

The x-intercept of f (x) is 4 and the x-intercept of g (x) is 4.
Benjamin concludes that the x-intercept of f (x) +g (x) is 8.

Do you agree with Benjamin? Justify your answer.

Solution
No, I do not agree with Benjamin.

Benjamin added the x-values instead of adding the y-values.

If the x-int tof f(x)is4,th =0.
© Frimiereept o f( )IS ey 1 mark for justification

If the x-intercept of g(x) is 4, then y = 0.

.-. the x-intercept of f(x) + g(x) is 4. 1 mark |
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Exemplar 1

ND 'L.ht X- ‘f\"i'*.ﬂ,fc.ﬂ‘{}-ﬁ- ';,\_;,-_‘--.-5_""_

g\ ke

loutofl

Exemplar 2

NO

Ooutof1l
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Question 32 R10

Solve the following equation:

210g4x—log4(x+3):1

Solution

210g4x — log4(x+ 3):1

2
log al =1 1 mark for power rule
H x+3 .
1 mark for quotient rule
2
4l = [ al J 1 mark for exponential form
x+3
4(x+3)= x?

x2—4x-12=0
(x—6)(x+2)= 0

=6 =<7 2 mark for solving for x

2 mark for rejecting extraneous root

4 marks I
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Exemplar 1

|c,a"t 2r - fc:x_:]..{_ (_‘}Hf.\,l = |

r ] I. EY =
LE'LTL x-:%} |

21> out of 4

+ 1 mark for quotient rule
+ 1 mark for exponential form
+ 72 mark for solving for x

Exemplar 2

2 \g # = \U:S.., (x+3) =|
I"tC:)“ v -icfj, (x+3) =1

\ X’ :
{_’.l . -
v o3

x'z

po - l+~

¥ s Uyt

‘{I‘. ""Ll"x —_ ['2,. =
{ XY x*+2) =0

x=£l

3 outof 4

+ 1 mark for power rule
+ 1 mark for quotient rule
+ 1 mark for exponential form
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Question 33 T4

The following graph represents tidal levels in the Bay of Fundy over a 25-hour period.

A

107

Height
(metres)

A
v

v Time (hours) 2l5

a) What is the average height of the water?
b) What is the period of the graph above?

Explain what the period represents in this situation.

Solution
a) 6 metres 1 mark I
: 25 .
b) Period = > 1 mark for period
=12.5 hours
The period represents the time to complete 1 mark for explanation

one cycle of tidal levels in the Bay of Fundy.
2 marks I
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Exemplar

a)
gm?\ﬁ'\&&’i = \J!mm(iqmm
"Rz =4 g Teight of He watker
& 5 U ek
- %
2
Ooutof1l
b)
e perid & 12.5

it vepresents e amourt oF "rim R Yoxe He waler +o
go o ks abest poink o 1t boviest andl 4y

back

2outof 2

award full marks
E5 (missing unit of measure in line 1)
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Question 34 R13

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

Solution

1 mark for restricting the domain

Y, mark for graph above y = f (x) over the range [O, 1]
Y, mark for graph below y = f (x) over the range [l, 2]

i > 2 marks l

A
—_
!
y
=
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Exemplar 1

¥
Y — . . !
)
i N N L]
} ! e i e
| | | | | I
e o ST o
t | ! 1 - - . | I
HEENE ]
+— +—— — X
L] i |
At B -t
| | || ]
{ | | |
- : -
| ] |
.1r | —_

112 out of 2

+ 1 mark for restricting the domain
+ Y mark for the graph below y = f(x) over the range [1, 2]

Exemplar 2
¥y
r -!---.H. ] —
| S . i
T T
z | |
: T -
! [ __, -
L i P |
NN I S S S A
12 out of 2

+ 5 mark for graph below y = f(x) over the range [1, 2]
E9 (incorrect endpoint)
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Question 35 R11

When P(x) is divided by x —3, it has a quotient of 2x% + x — 6 and a remainder of 4.
Determine P(x).

Solution

P(x)=(x=3)(247 +x-6)+4

1 mark for polynomial P(x)

1 mark I

or

P(x)=2x> —5x* —9x+22
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Exemplar

() (3 s 3)_@»: Sv-¢)

A e p————

A3 Y X ¥-6 -bx® ¥-3 41

T S—
et

La“g -=y7 -qy *m

Ooutof1l

award full marks
— 1 mark for concept error of not including the remainder
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Question 36 R14

Identify the domain and range of the following function:

3
fx)=

( ) x2 + 1
Solution
Domain: {x € R} 1 mark for domain

or

(o, =)

Range: {y € R| 0<y< 3} 1 mark for range

or
2 marks
o) 2o |
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Exemplar

X& s always greder than 2zero

1 outof 2

+ 1 mark for range
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Question 37 T3
Evaluate:
(lln) . 2( 37‘5) (23n)
csc| — [+sin” | —— |+ cos| —
6 4 3
Solution
2 11w
( 2) 2 1 1 mark for csc 6 (2 mark for quadrant, /> mark for value)
- 2 2 i
1 1 | mark for sin> (——) (72 mark for quadrant, /2 mark for value)
=-2+—+— 4
231
=-1 1 mark for cos K (2 mark for quadrant, /> mark for value)
3 marks l
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Exemplar

2 \TZ

CSE( ﬁ ff ) ¥ CoS

)
:(-§)+ &)

1 outof 3

+ 1 mark for sin2 (_¥)

+ 1 mark for cos (BTEJ

— Y5 mark for arithmetic error in line 2
— Y5 mark for arithmetic error in line 3
E7 (notation error in line 1)
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Question 38 P4

Evaluate the coefficient of the term containing x> in the expansion of (1 + x)7 .
Justify your answer.
Solution
Method 1
1
1 1
1 2 1
1 3 3 1
1 4 6 4 1 1 mark for justification
1 5 10 10 5 1
1 6 15 20 15 6 1
1 7020 (B 33 20 7 1
The coefficient of x° is 35. 1 mark for identifying coefficient
2 marks l
Method 2
t,=,C, (1)4 (x)3 1 mark for justification
7!
763 = 3141
Tefe5e il 1 mark for evaluating coefficient

;35 Z{M 2 marks l

The coefficient of x3 1s 35.
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Exemplar 1

~Cy
e + 5
.S
2 out of 2
Exemplar 2
/
I
/I 2 | 3 4
/3 3¢ 35(x) (1)
/Y €Y
[ S (o jo 51/ -ng?’

16 1% 2015 6/
/7 21 35 GO 217

2outof 2
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Question 39 R10

Which of the following equations could be solved without the use of logarithms?

Without actually solving the problem, explain your choice.

2x+1
4% =103*+1 or (l) —p74-1

Solution

2x+1
_ 1
(%) = 27%7 can be solved without the use of logarithms because 3 and 27 can both be changed

to a base of 3.
1 mark for explanation

1 mark l
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Exemplar

tne  SCcond cre Lecane =S

Eraw 3 5 0 Gaoc of 27 cnd ice
1 \oelows |\ oo oo Mre  ex ponent s
htcéc%‘mﬂ- A Nov Vewe Yo do S Meke A\~

Exponent = —5

loutofl
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Question 40 R12

Sketch the graph of y = X +x?—5x+3 given that one of the x-intercepts is 1.

Identify the x-intercepts and y-intercept.

Solution
x=1
11 1 =5 3
1 2 3
1 2 3 0 1 mark for synthetic division

1 mark for identifying the factors

2 marks for graph (2 mark for x-intercepts,
2 mark for multiplicity, 72 mark for

3 '\ y-intercept, /2 mark for end behaviour)

4 marks
< i > X I
3 1
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Exemplar

X =\

vVl -5 3
Vly Vo -3
VL =30

C""h (,\{1‘ 11*‘53 =0 E_%‘L‘-:‘:'
(x-)(X-3) (x+H =0

=1 A%3  o:=-\

&

H

3 outof 4

+ 1 mark for synthetic division

+ 1 mark for identifying factors

+ 2 mark for x-intercepts

+ 2 mark for end behaviour

+ 2 mark for multiplicity

— % mark for incorrect shape (not a function)
E7 (transcription error in line 3)
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Question 41 R1

If f(x)=——= andg(x)=x—2, whatis the domain of /(x)+ g(x)?

Solution

3= ()= x-2

Domain: x € R, x # 2 Domain: x € R

Domain of f(x) « g(x): {x € R|x = 2} 1 mark for domain of f(x) « g(x)

1 mark I
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Exemplar

Yoo
*=2 - T e
A0 = X2 D; x#2 ;}
l1outofl

Pre-Calculus Mathematics: Marking Guide (January 2014)

89



Question 42 R5, R6

Given f(x)=(x+ 1)2 for x < -1, write the equation of y = £~ (x).

Solution
Method 1

( y+ 1) 1 mark for inverse
y=+x -1 2 mark for solving for y
Since the domain of f(x) is x < -1,
the range of the inverse is y < —1.

Ly=—Jx -1 v, mark for rejecting y = v/x

) =1 2 marks I

Method 2
y _
A ﬂ ‘y X
y= (x + 1)2 o
(where x < —1) o
—11,”” . .
< Y15 > X 1 mark for reflection over the line y = x
/
7 y=—Jx -1 1 mark for correct equation

L
v 2 marks l
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Exemplar

= (x+)"
X= (yH)*

rj;= Y+
j= i

Chacks £ (f

-![N.’J): ﬁ;—l Hf:'ﬁl:_x \/

1 outof 2

Method 1
+ 1 mark for inverse
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Question 43

T4

Sketch a graph of at least one period of the function y = 5sin [ﬂ: (x+ 1)]

Clearly indicate the x-intercepts.

Solution
b=m

- period = 2n =2
T

[
»

A

1 mark for amplitude

1 mark for horizontal shift

1 mark for period

1 mark for clearly indicating at least two x-intercepts
consistent with graph

4 marks |
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Exemplar

-2
_Gg'ﬁ’
2w
~ L, - ¢ 2
—= -

—— i

212 out of 4

+ 1 mark for amplitude

+ 1 mark for period
+ 1 mark for clearly indicating at least two x-intercepts consistent with graph

— 2 mark for incorrect shape of graph (solid lines at top and bottom)
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Question 44 R14

Sketch the graph of the following function:

B x—2
A A o ey

Solution
x—2 y

A Ty ‘

1 . . . o
= with a point of discontinuity at x = 2
x —

point of discontinuity: f(2) =1 1

. there is a point of discontinuity at (2, 1) €t mrpm s

y-intercept: f(0) = (2(0)-3)(0-2)

1 mark for horizontal asymptote at y =0

3
1 mark for vertical asymptote at x = 5

> mark for graph left of vertical asymptote
> mark for graph right of vertical asymptote

1 mark for point of discontinuity at (2, 1); (%2 mark
for x=2, % mark for y=1)

4 marks l
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Exemplar 1

x=2
24 - i@

2
X1 3 ) &
%—fﬂﬂ —-lé;
x—int! &
V044 H"%
L\{l‘ﬂé‘, %ﬁD

f(x)=

- 1 L1 —
< — — e b x
j _t....._ —— o \] _]_El.r__. | JO N S _ll _JI
RN EERRERY
i 8 O T N A f]
. _____%___ '} |

3 outof4d

+ 1 mark for horizontal asymptote
+ 1 mark for vertical asymptote
+ 2 mark for graph left of vertical asymptote
+ 2 mark for point of discontinuity when x =2
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Exemplar 2

. X 7 hole
5’1(‘7\}(_ )X 2)

2 !
%?'Qk 2 1}:_1, ¥3=75
-'?'

J, _
\/: "@;3)

Y= 2

i

|

e

7

|
1 |
-

S B s peNn WS S -

!
|
|
|
|
|
|
|
|
=
L
|
l
1
|
|

.
i 1 '
N S A1

1 outof 4

+ 2 mark for graph right of vertical asymptote
+ 2 mark for point of discontinuity when x =2
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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.

Communication Errors

arithmetic error
procedural error

terminology error in explanation
lack of clarity in explanation
incorrect shape of graph (only when marks are not allocated for shape)

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

El

final answer

answer given as a complex fraction
final answer not stated

E2 = changing an equation to an expression
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 x2 " written instead of " sin2 x"”
BIEE G * missing brackets but still implied
= missing units of measure
E.5 » 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 included outside the given domain
bracket error made when stating domain or range
domain or range written in incorrect order

incorrect or missing endpoints or arrowheads

E9. = scale values on axes not indicated
graphing . . :
= coordinate points labelled incorrectly
E10 = asymptotes drawn as solid lines
TS = asymptotes missing but still implied

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
8 R4 1
10 R1 2
13 R2 2
16 R3 1
19 R5 1
29 R1 3
31 R1 1
15 R1 1
41 R1 1
42 R5, R6 2

Unit B: Trigonometric Functions

Question Learning Outcome Mark
1 T1 2
7 T3, T5, T6 4
9 T1 1
18 T3 1
33 T4 3
37 T3 3
43 T4 4

Unit C: Binomial Theorem

Question Learning Outcome Mark
4 P4 2
6 P2 2
11 P3 2
28 P2, P3 3
38 P4 2

Unit D: Polynomial Functions

Question Learning Outcome Mark
20 R12 1
21 R11 1
26 R11 2
35 R11 1
40 R12 4
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Unit E: Trigonometric Equations and Identities

Question Learning Outcome Mark
2 T5 3
14 T6 4
12 a) T6 2
12 b) T5, T6 2

Unit F: Exponents and Logarithms

Question Learning Outcome Mark
3 R10 2
5 R8 3
17 R9 1
22 R7 1
23 R9 1
25 R10 1
32 R10 4
39 R10 1

Unit G: Radicals and Rationals

Question Learning Outcome Mark
24 R13 1
27 a) R13 3
27 b) R13 1
30 R14 1
34 R13 2
36 R14 2
44 R14 4

106 Pre-Calculus Mathematics: Marking Guide (January 2014)



	Grade 12 Pre-Calculus Mathematics Achievement Test: Marking Guide
	Cataloguing Data
	Table of Contents
	General Marking Instructions
	Marking the Test Questions
	Irregularities in Provincial Tests
	Assistance
	Communication Errors

	Scoring Guidelines
	Booklet 1 Questions
	Booklet 2 Questions
	Answer Key for Multiple-Choice Questions

	Appendices
	Appendix A: Marking Guidelines
	Appendix B: Irregularities in Provincial Tests: A Guide for Local Marking
	Irregular Test Booklet Report

	Appendix C: Table of Questions by Unit and Learning Outcomes



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Gray Gamma 2.2)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.5

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages false

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.1000

  /ColorConversionStrategy /UseDeviceIndependentColor

  /DoThumbnails true

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo false

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Remove

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 150

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 100

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.16667

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 150

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 100

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.16667

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.76

    /HSamples [2 1 1 2] /VSamples [2 1 1 2]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 15

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects true

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)

  /PDFXOutputConditionIdentifier (CGATS TR 001)

  /PDFXOutputCondition ()

  /PDFXRegistryName (http://www.color.org)

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU ([Based on 'Web Posting DPSU 2010'] [Based on 'Web Posting DPSU 2010'] [Based on 'Web Posting DPSU 2010'] [Based on 'Web Posting DPSU 2010'] [Based on 'Web Posting DPS 300 dpi 2008'] For creating PDFs of DPS documents for posting online.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName (Adobe RGB \(1998\))

      /DestinationProfileSelector /UseName

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements true

      /GenerateStructure true

      /IncludeBookmarks true

      /IncludeHyperlinks true

      /IncludeInteractive true

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /UseName

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /UseDocumentProfile

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [600 600]

  /PageSize [612.000 792.000]

>> setpagedevice





