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Introduction

Starting in 2018-2019, the Mathematics 30-2 Diploma Examinations will contain written-
response questions. The purpose of this document is to provide information about these diploma
exams. Examples of written-response questions, sample responses, and scoring rationales as

they relate to the scoring guides are included. This document should be used in conjunction with
the Mathematics 30—2 Program of Studies and the Mathematics 30—2 Assessment Standards
and Exemplars documents, which contain details about the philosophy of the program and the
assessment standards. For examples of machine-scored questions, please refer to the Mathematics
30-2 Released Items, which can be found on the Alberta Education website.

Teachers are encouraged to share the contents of this document with students.

If you have comments or questions regarding this document, please contact Jenny Kim,
Mathematics 30—2 Exam Manager, by email at Jenny. Kim@gov.ab.ca or by phone at
(780) 415-6127 (dial 310-0000 to be connected toll free).

Intent of the Written-response Component

In 2016, it was announced that high school mathematics diploma examinations will integrate

a written-response component that will require students to communicate their understanding of
mathematical concepts and demonstrate their algebraic skills. Therefore, the written-response
component is designed to complement the machine-scored portion of the diploma examination by
allowing for greater coverage of the learning outcomes in the program of studies.

The written-response component also provides an opportunity to address the mathematical
processes outlined in the Mathematics 30—2 Program of Studies. Of the seven mathematical
processes, the written-response component will focus primarily on communication (C), problem
solving (PS), connections (CN), reasoning (R), and visualization (V).

Each specific outcome in the Mathematics 30—2 Program of Studies lists the related mathematical
processes for that outcome. If technology (T) is not listed as a process, students are expected to
meet the outcome without the use of technology and must use an algebraic process to receive
credit on a question involving the outcome.
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2018-2019 Diploma Examination Specifications

and Design

Each Mathematics 30-2 Diploma Examination is designed to reflect the content outlined in
the Mathematics 30—2 Program of Studies. The percentage weightings shown below will not
necessarily match the percentage of class time devoted to each topic. The diploma examination

will be developed to be completed in 2.5 hours.

Specifications

The format and content of the Mathematics 30—2 Diploma Examinations in the 2018-2019 school

year are as follows:

Number of
Question Format Questions Emphasis
Machine-scored
Multiple Choice 24 750,
Numerical Response 8 ?
Written-response 2 25%
Note: The two written-response questions are equally weighted.
Diploma Examination Content by Topic Emphasis
Logical Reasoning 15%-20%
Probability 30%—-35%
Relations and Functions 45%-55%
Research Project 0%

Procedural, conceptual, and problem-solving cognitive levels are addressed throughout the
examination. The approximate emphasis of each cognitive level is given below. An explanation of

the cognitive levels can be found on page 39.

Multiple Choice, Numerical Response,

and Written Response Emphasis
Conceptual 34%
Procedural 30%
Problem Solving 36%
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Written-response Instructions

The following instructions will be included in the instructions pages of all mathematics diploma
exam booklets.

» Write your responses in the test booklet as neatly as possible.
* For full marks, your responses must address all aspects of the question.

 All responses, including descriptions and/or explanations of concepts, must include pertinent
ideas, calculations, formulas, and correct units.

* Your responses must be presented in a well-organized manner. For example, you may organize
your responses in paragraphs or point form.

Written-response Question Design

The written-response component is designed to assess the degree to which students can draw

on their mathematical experiences to solve problems, explain mathematical concepts, and
demonstrate their algebraic skills. A written-response question will cover more than one specific
outcome and will require students to make connections between concepts. Each written-response
question will consist of four bullets and will address multiple cognitive levels. Students should be
encouraged to try to solve the problems in all bullets, as an attempt at a solution may be worth
partial marks.

Students may be asked to solve, explain, or prove in a written-response question. Students are
required to know the definitions and expectations of directing words such as algebraically,
compare, determine, evaluate, justify, and sketch. A list of these directing words and their
definitions can be found on page 38.
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General Scoring Guides

The General Scoring Guides, developed in consultation with teachers and Alberta Education
staff, describe the criteria and performance level at each score-point value. These General Scoring
Guides will be used to develop specific scoring descriptions for each written-response question.

In scoring the written-response questions, markers will evaluate how well students

* understand the problem or the mathematical concept;

e correctly apply mathematical knowledge and skills;

* use problem-solving strategies and explain their solutions and procedures;

e communicate their solutions and mathematical ideas.

1-mark Bullet

2-mark Bullet

Score General Scoring Guide Score General Scoring Guide
NR | No response is provided. NR | No response is provided.
In the response, the student does In the response, the student does
0 not address the question or 0 not address the question or
provides a solution that is invalid. provides a solution that is invalid.
0.5 0.5
In the response, the student applies In the response, the student
1 appropriate mathematical demonstrates basic mathematical
knowledge to find a complete and understanding of the problem by
correct solution. 1 applying an appropriate strategy
or relevant mathematical
knowledge to find a partial
solution.
1.5
In the response, the student
demonstrates complete
mathematical understanding of the
2 problem by applying an

appropriate strategy or relevant
mathematical knowledge to find a
complete and correct solution.

Specific Scoring Guides for each written-response question will provide detailed descriptions to
clarify expectations of student performance at each benchmark score of 0, 1, and 2. A student
response that does not meet the performance level of a benchmark score may receive an
augmented score of 0.5 or 1.5. Descriptions of these augmented scores will be determined

with teachers at each marking session and are not an exhaustive list. Each bullet will be scored
separately and the scores will be combined for a total of 7 marks. Each question will begin with
a l-mark bullet followed by three 2-mark bullets.
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Written-response Question 1

Use the following information to answer written-response question 1.

The English Channel is a body of water that separates England and France, and each year
swimmers from around the world attempt to swim across it. In preparation for her solo
swim, Leah has researched the predicted tide height for the particular day that she plans to

swim. The predicted heights of the tide, in metres, as a function of the number of hours after
midnight, are shown in the graph below.

A
8__
g (7.45, 6.60) (20.05, 6.60)
= 67T
=
20
£ 41
%]
=
=L
0 } } } } } >
0 4 8 12 16 20 24

Number of hours after midnight

Written Response—7 Marks

1.| a.

* State the sinusoidal regression function that represents the graph above in the form
y=asin(bx —2.14) + d, where y represents the height of the tide, in metres, x hours
after midnight. If necessary, round values to the nearest hundredth.

A POSSIBLE SOLUTION to part a, bullet 1

y=2.555in(0.50x — 2.14) + 4.05
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* Leah must start her solo swim at a falling tide of 5 m in height. Calculate the fewest
number of hours after midnight when Leah should start her swim, to the nearest
hundredth of an hour. Mark and label this point on the graph above.

A POSSIBLE SOLUTION to part a, bullet 2

y = 2.55sin(0.50x — 2.14) + 4.05

5 =2.55sin(0.50x — 2.14) + 4.05

x=9.834448 2...

x = 9.83 hours after midnight
OR x =9.80 hours after midnight

(if using the regression function with rounded values)

(9.83,5.00)

(7.45, 6.60) (20.05, 6.60)

Tide height (m)

Number of hours after midnight
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Use the following information to answer the next part of the question.

Data for the number of male and female solo swimmers crossing the English Channel were
collected and recorded annually from 1954 to 2016.

The number of male solo swimmers, M, and the number of female solo swimmers, F, can be
modelled by the exponential functions shown below, where x represents the number of years
after 1954.

M = 6(1.038)" F = 4(1.047)°

b. e« Using the numerical values in the functions above, compare the information that
these values provide about the number of male solo swimmers and the number of
female solo swimmers.

A POSSIBLE SOLUTION to part b, bullet 1

The coefficients 6 and 4 represent the number of male and female solo swimmers, respectively,
crossing the English Channel in 1954 (Year 0); i.e., there were 2 more male solo swimmers
crossing the English Channel in 1954 than female solo swimmers.

The bases 1.038 and 1.047, both being values greater than 1, indicate that the numbers of male
and female solo swimmers are increasing exponentially. The number of female solo swimmers
increases at an average rate of 4.7% per year, which is faster than the average increase of 3.8%
per year for male solo swimmers.

* Algebraically determine the year in which the number of female solo swimmers to
cross the English Channel will reach 180.

A POSSIBLE SOLUTION to part b, bullet 2

F =4(1.047)*
180 = 4(1.047)*
45 = (1.047)"

log; 47(45) = x
82.881 581 03 =x

It is expected that 180 female solo swimmers will cross the English channel 83 years after 1954
or in 2037.
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Specific Scoring Guide for Written-response Question 1

Part a, bullet 1:
Score General Scoring Guide Specific Scoring Guide
NR No response is provided.
In the response, the student does not | In the response, the student
0 address the question or provides a |« writes an incorrect sinusoidal function.
solution that is invalid.
For example, the student could
» correctly state the parameter values, but not
0.5 express as a function
OR
» correctly state 2 out of the 3 parameters, and
express as a function.
In the response, the student In the response, the student
1 applies appropriate mathematical * writes a correct sinusoidal regression function.
knowledge to find a complete and
correct solution.
Notes: Rounding is a minor error and a student can still receive full marks.

Please note that the augmented score descriptions (i.e., the italicized statements) are determined at
marking sessions. They are not an exhaustive list.

Alberta Education, Provincial Assessment Sector
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Part a, bullet 2:

Score General Scoring Guide Specific Scoring Guide
NR No response is provided.
In the response, the student does not | In the response, the student
0 address the question or providesa |« marks and labels the point at the first rising
solution that is invalid. tide, and then estimates the time from the
graph.
For example, the student could
* mark and label the point at the first rising tide,
and correctly calculate the time at this point
0-5 OR
* calculate the correct number of hours after
midnight at the second falling tide, but not
mark and label the point on the graph.
In the response, the student In the response, the student
demonstrates basic mathematical |« marks and labels the correct point, and then
understanding of the problem by estimates the time from the graph
1 applying an appropriate strategy or OR
relevant mathematical knowledge to
find a partial solution. * calculates the correct number of hours after
midnight, but does not mark and label the
correct point on the graph.
For example, the student could
15 * mark and label the point at the second falling
tide, and correctly calculate the time at this
point.
In the response, the student In the response, the student
demonstrates complete * calculates the correct number of hours after
mathematical understanding of the midnight, and marks and labels the correct
2 problem by applying an appropriate | hoint on the graph.
strategy or relevant mathematical
knowledge to find a complete and
correct solution.
Notes: ¢ Rounding is a minor error and a student can still receive full marks.
» Students can still receive full marks if they use an incorrect function from bullet 1 to correctly
solve this bullet.
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Part b, bullet 1:

Score General Scoring Guide Specific Scoring Guide
NR No response is provided.
In the response, the student does not | In the response, the student
0 address the question or provides a |« jncorrectly describes the parameter values with
solution that is invalid. no comparison and no reference to context.
For example, the student could
0.5 » provide a definition of a and b with no
reference to numerical values or context.
In the response, the student In the response, the student
demonstrates basic mathematical * correctly compares the characteristics
understanding of the problem by represented by one parameter value within the
applying an appropriate strategy or context
relevant mathematical knowledge to
: . OR
1 find a partial solution. . .
e correctly describes both parameter values with
no reference to the context
OR
» correctly describes both parameter values with
no comparison provided.
For example, the student could
15 * correctly describe both parameter values but
then provide an incomplete comparison of the
characteristics.
In the response, the student In the response, the student
demonstrates complete * correctly compares the characteristics
mathematical understanding of the represented by the parameter values within the
2 problem by applying an appropriate context.
strategy or relevant mathematical
knowledge to find a complete and
correct solution.
Alberta Education, Provincial Assessment Sector 10 Mathematics 30-2
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Part b, bullet 2:

Score General Scoring Guide Specific Scoring Guide

NR No response is provided.

In the response, the student does not | In the response, the student
address the question or provides a e substitutes 180 in for x
0 solution that is invalid. OR

* states the correct answer, with no supporting
work.

For example, the student could

0.5 » correctly substitute 180 in for F and find the
graphical solution, expressed as an actual
calendar year or years after 1954.

In the response, the student In the response, the student
demonstrates basic mathematical « correctly substitutes 180 in for F, but makes an
understanding of the problem by error such as

applying an appropriate strategy or
relevant mathematical knowledge to
1 find a partial solution.

—incorrectly converting to logarithmic form
(e.g., logys1.047)
or
— taking the log of both sides of the
equation, but incorrectly isolating x
OR
* incorrectly multiplies 4 by 1.047, but
nevertheless gets the answer 4 (1958).

For example, the student could

* correctly determine the number of years
algebraically, but round the final answer
incorrectly, or fail to express it as an actual
calendar year or years after 1954

OR
* correctly show all algebraic work, but obtain
an incorrect solution.

1.5

In the response, the student In the response, the student

demonstrates complete * correctly determines the number of years
mathematical understanding of the algebraically, expressed as an actual calendar

2 problem by applying an appropriate year or years after 1954.
strategy or relevant mathematical

knowledge to find a complete and
correct solution.
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Sample Responses to Written-response Question 1

Note: The sample responses are intended to inform teachers and students of how the scoring
guide is applied to specific questions and to illustrate the expectations for student

performance.

Sample Response 1

Use the following information to answer written-response question 1.

8+
g
= 6T
Ed
247
]
=
& 5l
(1.15, 1.50)
0 :
0 4

The English Channel is a body of water that separates England and France, and each year
swimmers from around the world attempt to swim across it. In preparation for her solo
swim, Leah has researched the predicted tide height for the particular day that she plans to

swim. The predicted heights of the tide, in metres, as a function of the number of hours after
midnight, are shown in the graph below.

(7.45, 6.60)

Number of hours after midnight

|Written Response—7 Marks l

\I] a. e State the sinusoidal regression function that represents the graph above in the form
y=asin(bx - 2.14) + d, where y represents the height of the tide, in metres, x hours

after midnight. If necessary, round values to the nearest hundredth.

Y= 2.6} sin(0.52x-2.0F) 410

* Leah must start her solo swim at a falling tide of 5 m in height. Calculate the fewest

number of hours after midnight when Leah should start her swim, to the nearest
hundredth of an hour. Mark and label this point on the graph above.

5 = 26\sin (0.52,-201) 410

= ?L{ L\ours
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Use the following information to answer the next part of the question.

Data for the number of male and female solo swimmers crossing the English Channel were
collected and recorded annually from 1954 to 2016.

The number of male solo swimmers, M, and the number of female solo swimmers, F, can
be modelled by the exponential functions shown below, where x represents the number of
years after 1954.

M =6(1.038)* F=4(1.047)"

b. ¢ Using the numerical values in the functions above, compare the information that
these values provide about the number of male solo swimmers and the number of
female solo swimmers.

19 5,_‘ > 2016
l
v 2490 o4) —ne of 6t
Q) (‘ (1 \ Yes
x —7 no, © \/
M-C (1*033) yeors 4ol 2 64 Lermal s
| St \-;v~<rs StUmanlec -\‘-'\
no. o f male @ stavk of "Nereag ’ 4.32/ ‘ -
L 5w Paals A N 1954 mc:‘jas{_\“ Hhewe ar¢ mMore
#ol aies "R Y T ks

ok shac of e nocen Fo sherd Wl (6-)
quL, l‘\omvc( "\Q‘ ‘G\MOUNLG,Q

¢ Algebraically determine the year in which the number of female som\ao/\lr\r*lamgrls‘fd""“"e"s

cross the English Channel will reach 180. INCYers2s, more +e¢‘1~,

male (|.1-3Q >
x
f= 4 .o4%)
180 = 4 (1.047)*
4s = LoYyzg*
- | l.oY
x= log o +
X = 0.0 yes 77
Total Score-5 Rationale
Part a In part a, bullet 1, the sinusoidal regression function is incorrect.
Bullet 1: 0 However, the correct calculation process is used in bullet 2, with an
Bullet 2: 2 appropriate point marked and labelled on the graph.
Partb In part b, bullet 1 is correct. The response in bullet 2 starts with a
Bullet 1: 2 correct algebraic process, but an error occurred in the conversion of
Bullet 2: 1 exponential form to logarithmic form.
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Sample Response 2

Use the following information to answer written-response question 1.

The English Channel is a body of water that separates England and France, and each year
swimmers from around the world attempt to swim across it. In preparation for her solo
swim, Leah has researched the predicted tide height for the particular day that she plans to
swim. The predicted heights of the tide, in metres, as a function of the number of hours after
midnight, are shown in the graph below.

Tide height (m)

Number of hours after midnight

‘ Written Response—7 Marks

a. * State the sinusoidal regression function that represents the graph above in the form
y=a sin(bx — 2.14) + d, where y represents the height of the tide, in metres, x hours
after midnight. If necessary, round values to the nearest hundredth.

= a55sin (¢ S-20 Dedos

* Leah must start her solo swim at a falling tide of 5 m in height. Calculate the fewest
number of hours after midnight when Leah should start her swim, to the nearest
hundredth of an hour. Mark and label this point on the graph above.

/0 /)0&/’5 ﬂ%r 7’}’)/’0[/1/'7/«1".

Alberta Education, Provincial Assessment Sector 14 Mathematics 30-2
To go back after using an internal link, simultaneously press and hoId (in some browsers).



Use the following information to answer the next part of the question.

Data for the number of male and female solo swimmers crossing the English Channel
were collected and recorded annually from 1954 to 2016.

The number of male solo swimmers, M, and the number of female solo swimmers, F, can
be modelled by the exponential functions shown below, where x represents the number of
years after 1954.

M = 6(1.038)" F = 4(1.047)"

b. e« Using the numerical values in the functions above, compare the information that
these values provide about the number of male solo swimmers and the number of
female solo swimmers.

Num ber ol males ave b ond number 177[—

@1‘/ e are 1

ﬂ»ﬂ nuw(afr o«ﬁ j:‘(f sSwImMer cyron) 472
fnd ijg sSWIMmm ers 9{0»@ s lower at-

27 )

* Algebraically determine the year in which the number of female solo swimmers to
cross the English Channel will reach 180.

F= i [1.047>)<
1€0= Lf[/.(>t7/7)’C
46=(/~0L/7)’*

X = /OJKML”‘/S

X=92.¢

35/ rs /m

Total Score-5.5 Rationale
garltl a 1 In part a, bullet 1 is correct. In bullet 2, the correct point is marked and
ullet 1: labelled, but the time was estimated from the graph.
Bullet 2: 1
Part b In part b, bullet 1, the response reflects a good understanding of the
arﬁ 1 growth rate for the number of male and female solo swimmers. The
gullet 2: 2'5 number of male and female solo swimmers is stated but then no
ullet 2: comparison is made. Bullet 2 is correct.
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Sample Response 3

Use the following information to answer written-response question 1.

The English Channel is a body of water that separates England and France, and each year
swimmers from around the world attempt to swim across it. In preparation for her solo
swim, Leah has researched the predicted tide height for the particular day that she plans to
swim. The predicted heights of the tide, in metres, as a function of the number of hours after

midnight, are shown in the graph below.

(7.45, 6.60) (20.05, 6.60)

Tide height (m)

Number of hours after midnight

IWritten Response—7 Marks

E a. e State the sinusoidal regression function that represents the graph above in the form
y =asin(bx — 2.14) + d, where y represents the height of the tide, in metres, x hours

after midnight. If necessary, round values to the nearest hundredth.

2.55 sin (0.449x - 2.14 )+ 4.05

* Leah must start her solo swim at a falling tide of 5 m in height. Calculate the fewest
number of hours after midnight when Leah should start her swim, to the nearest
hundredth of an hour. Mark and label this point on the graph above.

Y= 2.555in (0499x- 2.14) + 4.05
=3 (Found jnde rse chon)
Start swim 9.8 hours afir midnight
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Use the following information to answer the next part of the question.

Data for the number of male and female solo swimmers crossing the English Channel were
collected and recorded annually from 1954 to 2016.

The number of male solo swimmers, M, and the number of female solo swimmers, F, can be
modelled by the exponential functions shown below, where x represents the number of years
after 1954. )

M = 6(1.038)* F =4(1.047)*

b. e Using the numerical values in the functions above, compare the information that
these values provide about the number of male solo swimmers and the number of
female solo swimmers.

M= (1,038 ° F= 4 (l.o4T 3
?( ) / )

Aumber of 4 number OF
meale in Ars Lrnnales In “the
Vfﬂ#’" ,p\¢5+ \,{Cdr‘
* Algebraically determine the year in which 180 female solo swimmers will cross the
English Channel.

180 = 4 (1.047Y"

(92.9 180)

A 8?_)\1?4‘.(5.

Total Score—4 Rationale
Part a In part a, bullet 1, while the correct parameter values are stated, the
Bullet 1: 0.5 answer is written as an expression and not as a function. Bullet 2 is
Bullet 2: 2 correct.

In part b, bullet 1, only one parameter is correctly identified and

garﬁ b 1 compared. The response in bullet 2 shows the correct substitution of 180
Bunet 2: 0.5 into the function. However, the directing word indicates that an algebraic
ullet 22 0. solution is required.
Alberta Education, Provincial Assessment Sector 17 Mathematics 30-2

To go back after using an internal link, simultaneously press and hoId (in some browsers).



Sample Response 4

Use the following information to answer written-response question 1.

The English Channel is a body of water that separates England and France, and each year
swimmers from around the world attempt to swim across it. In preparation for her solo
swim, Leah has researched the predicted tide height for the particular day that she plans to
swim. The predicted heights of the tide, in metres, as a function of the number of hours after
midnight, are shown in the graph below.

(7.45, 6.60) (20.05, 6.60)

Tide height (m)

Number of hours after midnight

lWritten Resp;);se—7 Marks l

1.| a. - State the sinusoidal regression function that represents the graph above in the form
y =asin(bx —2.14) + d, where y represents the height of the tide, in metres, x hours
after midnight. If necessary, round values to the nearest hundredth.

Y= 2.55sin (0.4997 -0 \4) + 4,05

» Leah must start her solo swim at a falling tide of 5 m in height. Calculate the fewest
number of hours after midnight when Leah should start her swim, to the nearest
hundredth of an hour. Mark and label this point on the graph above.

Sh& Shoulc\ <tad Sw‘lmmlﬁj
ot 5.0% nows
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Use the following information to answer the next part of the question.

Data for the number of male and female solo swimmers crossing the English Channel were
collected and recorded annually from 1954 to 2016.

The number of male solo swimmers, M, and the number of female solo swimmers, F, can
be modelled by the exponential functions shown below, where x represents the number of
years after 1954.

M =6(1.038)" F =4(1.047)"

b. e Using the numerical values in the functions above, compare the information that
these values provide about the number of male solo swimmers and the number of
female solo swimmers.

A’s e’xP-/Fu/ﬂC‘h\M y;abt
a s the stackia armount
S 1S the vate of Tnevease or decrease

 Algebraically determine the year in which 180 female solo swimmers will cross
the English Channel.

B0 = 4 (1.o8T)"

H—S == OH’VI
X= ,09 |04y 45
= 02
Total Score-3.5 Rationale
In part a, bullet 1, although there is a minor rounding error in parameter
P arﬁ a 1 b, this did not hinder the understanding of the response. In bullet 2,
Bullet 2: the first rising tide is marked on the graph, which indicates a lack of
Bullet 2: 0.5 mathematical understanding of the problem.
In part b, bullet 1, the response lacks any reference to the numerical
Partb values or the context in the problem. The response in bullet 2 contains
Bullet 1: 0.5 an error in rounding which does hinder the mathematical understanding
Bullet 2: 1.5 of the context. In 2036, the number of female solo swimmers to cross the
English Channel will not reach 180.
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Written-response Question 2

Use the following information to answer written-response question 2.

In a Math 30-2 class, the teacher gives the class the following rational expressions.

3x% +18x 28
¥ 36 dx — 24

Written Response—7 Marks

2.| a. - State all the non-permissible values of x in the expressions above.

A POSSIBLE SOLUTION to part a, bullet 1

x are —6 and 6.

Since x> —36 = (x — 6)(x + 6) and 4x—24 =4(x — 6), the non-permissible values of

* Determine the simplified product of the two expressions above.

A POSSIBLE SOLUTION to part a, bullet 2

3x*+18x | 28
x*-36 4x-24

_ 3x(x+6) 28
(x — 6)(x+6) 4(x—6)
I G5
A(x - 6)(x - 6)

_ 21x
(x - 6)°
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Use the following additional information to answer the next part of the question.

45
3x—15 ™

The Math 30-2 teacher also gives the class a diagram of a rectangle with dimensions
represented by rational expressions, where x > 35, as shown below. She reminds the class
that the perimeter of a rectangle is the sum of the lengths of all the sides.

b. e+ Given that the perimeter of the rectangle above is 46 cm, write an equation that can
be used to solve for x. Algebraically determine the value of x, to the nearest tenth,

using this equation.

A POSSIBLE SOLUTION to part b, bullet 1

_ 45 3x
46= 2(3x —15)+2<x—5)

45 3x
B=3_5" %3
_ 15 3x
23_x—5 +x—5

23(x—=5)=15+3x
23x—-115=15+3x
20x =130

x=6.5

* Explain why x> 5 for the rectangle above.

A POSSIBLE SOLUTION to part b, bullet 2

The expressions that represent the length and width of the rectangle all contain the factor
(x — 5) in the denominator. Therefore, x must be greater than 5 in the expression since the side
lengths must always be positive values.
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Specific Scoring Guide for Written-response Question 2

Part a, bullet 1:
Score General Scoring Guide Specific Scoring Guide
NR No response is provided.

In the response, the student does not | In the response, the student
0 address the question or provides a

- uestion * states incorrect non-permissible values.
solution that is invalid.

For example, the student could

 state only one of the correct non-permissible
0.5 values of x

OR
* state all the correct non-permissible values
of x, and include 0.

In the response, the student In the response, the student
1 applies appropriate mathematical * states all the correct non-permissible values
knowledge to find a complete and of x.

correct solution.

Alberta Education, Provincial Assessment Sector 22 Mathematics 30-2
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Part a, bullet 2:

Score General Scoring Guide Specific Scoring Guide
NR No response is provided.
In the response, the student does not | In the response, the student
0 address the question or provides a |« ghows the multiplication statement with no
solution that is invalid. factoring.
For example, the student could
e correctly factor two of the polynomials, but
0.5 simplify incorrectly
OR
* multiply the expressions correctly with no
factoring.
In the response, the student In the response, the student
demonstrates basic mathematical |« correctly factors at least two of the
understanding of the problem by polynomials, but simplifies incompletely with
applying an appropriate strategy or common factors remaining
1 relevant mathematical knowledge to OR
find a partial solution. .
 correctly factors all the polynomials and
reduces, but makes an error by incorrectly
finding the sum.
For example, the student could
* correctly determine the product, but not reduce
the coefficients
1.5 OR
o correctly factor all the polynomials and
reduce, but make a minor error in the
simplified product.
In the response, the student In the response, the student
demonstrates complete « correctly determines the simplified product.
mathematical understanding of the
2 problem by applying an appropriate
strategy or relevant mathematical
knowledge to find a complete and
correct solution.
Notes: Students do not need to restate the non-permissible values in bullet 2.

Alberta Education, Provincial Assessment Sector
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Part b, bullet 1:

Score General Scoring Guide Specific Scoring Guide
NR No response is provided.
In the response, the student does not | In the response, the student
0 addreSS the question or prOVideS a ° ertes an incorrect equatlon
solution that is invalid.
0.5 For example, the student could
) * write a correct equation but solve incorrectly.
In the response, the student In the response, the student
demonstrates basic mathematical e writes L + W= 46 and solves for x in this
under§tand1ng of thg problem by equation correctly (i.e., x = 13)
1 applying an appropriate strategy or OR
relevant mathematical knowledge to . " ‘ i d eliminates all
find a partial solution. writes a correct equation and eliminates a
the fractions correctly, but obtains an incorrect
linear equation.
For example, the student could
15 * write a correct equation and eliminate all the
fractions correctly, but make a minor error in
solving the linear equation.
In the response, the student In the response, the student
demonstrates complete * writes a correct equation and determines the
mathematical understanding of the correct solution for x.
2 problem by applying an appropriate
strategy or relevant mathematical
knowledge to find a complete and
correct solution.
Alberta Education, Provincial Assessment Sector 24 Mathematics 30-2
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Note: Although the solution to this question is an explanation of why x must be greater than 5,
some responses had explanations of why x cannot equal 5 and/or why x cannot be less than
5, which is reflected in the specific scoring guide below.

Part b, bullet 2:
Score General Scoring Guide Specific Scoring Guide
NR No response is provided.
In the response, the student does not | In the response, the student
address the question or provides a |« provides an incorrect explanation
0 solution that is invalid.
OR
 states that x # 5.
For example, the student could
* state when x < 5 and x = 5 result in zero and
negative values, respectively, with no reference
0.5 to the side lengths
OR
o explain why x = 5 is a non-permissible value
with no reference to the side lengths.
In the response, the student In the response, the student
demonstrates basic mathematical « clearly explains why x cannot be less than 5,
understanding of the problem by with reference to the side lengths
1 applying an appropriate strategy or OR
relevant mathematical knowledge to . .
find a partial solution. * clearly explains why x # 5, with reference to the
side lengths.
For example, the student could
L5 e provide an incomplete explanation why x must
be greater than 5 for the side lengths.
In the response, the student In the response, the student
demonstrates complete e clearly explains, referencing the side lengths,
mathematical understanding of the why x must be greater than 5
) problem by applying an appropriate OR
strategy or relevant mathematical . . .
knowledge to find a complete and * clearly explains, referencing the side lengths,
correct solution why x cannot be less than 5 and why x cannot
' equal 5.
Note: Students must make reference to the side lengths of the rectangle in order to receive full marks.

Alberta Education, Provincial Assessment Sector
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Sample Responses to Written-response Question 2

Sample Response 1

Use the following information to answer written-response question 2.

3x> +18x
¥ -36

In a Math 30-2 class, the teacher gives the class the following rational expressions.

’ Written Response—7 Marks

a. e State all the non-permissible values of x in the expressions above.

(£ b 6

¢ Determine the simplified product of the two expressions above.

— 3P -18x ><Zl’3j_
x2-36 D=2t

3>((>(//éj LY
| x =
/CM@/( ), 4@ "é)

B Y 4x )%é ,é

" oy

2
21 (% —Q
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Use the following additional information to answer the next part of the question.

The Math 30-2 teacher also glves the class a diagram of a rectangle with dimensions
represented by rational expressions, where x > 5, as shown below. She reminds the class
that the perimeter of a rectangle is the sum of the lengths of all the sides.

45

x-15 0

b. e Given that the perimeter of the rectangle above is 46 cm, write an equation that can
be used to solve for x. Algebraically determine the value of x, to the nearest tenth,
using this equation.

3%"S> e 37{ - (/é

><S‘

. iy
(35 R I

it 4] =

90+ 36x = yé(é(%f

9% L3x = dx T30 2 (x- g)
+/350 - 34x /3% a?%éx =~ /35
| oX
LIZaS 7%
70 % 2 Lalds™
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e Explain why x> 5 for the rectangle above.

ys
e r 2
7 39) - 15

3x

s

v <

1 s equaf 105, 7%6 @@’)M/haﬂbfg
ponld /ﬁeegﬁ/ and '/%) s fess 7‘/10,\5) /7L

wil / éé mjdﬁyﬂ

Total Score—4 Rationale
Part a In part a, bullet 1 is correct. In bullet 2, a minor error is made in the
Bullet 1: 1 simplification of the coefficients and 21 is mistakenly written in the
Bullet 2: 1.5 denominator.
In part b, bullet 1, the equation is correct but an error is made when each
side length is multiplied by 2. Although an incorrect solution is obtained,
Part b appropriate mathematical knowledge was applied to eliminate all the
Bullet 1: 1 fractions correctly. For bullet 2, the response states the value of the
Bullet 2: 0.5 denominators of the expression when x < 5 and when x = 5, but it does
not reflect a complete understanding of the restriction within the given
context.
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Sample Response 2

Use the following information to answer written-response question 2.

In a Math 30-2 class, the teacher gives the class the following rational expressions.

3x+18x 28
x*—136 4x - 24

’Written Response—7 Marks

a. e State all the non-permissible values of x in the expressions above.

X# 3b 24

* Determine the simplified product of the two expressions above.

_ [/ 3x% +18x ( 28 ,
e X —
X% -326 Ax=24

= Bax? + gpdx
Gx3 -7 144y + X4
2Ix* *izbX

X% - 3&::;;:?'“-%“ ATA

\

it
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Use the following additional information to answer the next part of the question.

The Math 30-2 teacher also gives the class a diagram of a rectangle with dimensions
represented by rational expressions, where x > 5, as shown below. She reminds the class
that the perimeter of a rectangle is the sum of the lengths of all the sides.

45
3x-15 ™

b. * Given that the perimeter of the rectangle above is 46 cm, write an equation that can
be used to solve for x. Algebraically determine the value of x, to the nearest tenth,
using this equation.

4< X%
}{—’g X+ 5
245 j Z

-
-

o

P

1< X+G

45 (x+G) +(-15)= 2%
AR A
45 (X-f%) - T8

45% + 225 = 24
N
A5x . —1%7

S 45

{x= 4, (S
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» Explain why x> 5 for the rectangle above.

because s ner f x was less than €
than the side length w ould MQG{‘HVQ +H

whhich 1S impossible far asnele Leng th

Total Score-2 Rationale

Part a In part a, bullet 1, the incorrect non-permissible values are stated.
Bullet 1: 0 In bullet 2, a correct product is determined, but it is not simplified
Bullet 2: 0.5 completely.

In part b, bullet 1, a correct equation is written. However, incorrect
Part b 1 . .

algebraic procedures are then used to find the solution. In the response
Bullet 1: 0.5 . .
Bullet 2 1 for bullet 2, a complete explanation of why x cannot be less than 5 is

ullet 2 provided, but no explanation is given of why x # 5.
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Sample Response 3

Use the following information to answer written-response question 2.

In a Math 30-2 class, the teacher gives the class the following rational expressions.

3x2 +18x 28
X2 -36 4x - 24

|Written Response—7 Marks

E' a. e State all the non-permissible values of x in the expressions above.

XZ b, 6,0

* Determine the simplified product of the two expressions above.

9 3R
z7l)< ) Xﬁ_gé 28 6)(()(7‘6)
#et)  (e)( x~6)

F18) ) E) ;Mﬂ’ﬂ”'i@/
, )( =
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Use the following additional information to answer the next part of the question.

The Math 30-2 teacher also glves the class a diagram of a rectangle with dimensions
represented by rational expressions, where x > 5, as shown below. She reminds the class
that the perimeter of a rectangle is the sum of the lengths of all the sides.

x3—x5 cmk SL)

X

Tt (8)

b. < Given that the perimeter of the rectangle above is 46 cm, write an equation that can
be used to solve for x. Algebraically determine the value of x, to the nearest tenth,

sing this equation. { r ,\i | 3 X 3 — —30 71,6 X
s g P2
45 b0 1Ty
2 ¥ 5 g( 7 —< élj}—?—
- ?(w >3 -5
by +30=46 (x5)

v
b ¥+ 7=y -2 ﬂ%‘%s’_b J6

+30
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» Explain why x> 35 for the rectangle above.

x # { h_QfﬂUﬂ_.( W J{‘d,i{if'}/'l/}qO% Q)/’f//ﬂ&uj @

Total Score-3.5 Rationale
p In part a, bullet 1, all the factors containing x in the numerators and
Barﬁ a 1 0.5 denominators are incorrectly used to identify the restrictions. In bullet
Bullzt 2’ 1' 2, the polynomials are factored correctly, but the rational expressions are
u :

neither multiplied nor simplified completely.

In part b, bullet 1, the equation written and the algebraic process used to

Partb eliminate all the fractions are correct. However, a minor error was made
Bullet 1: 1.5 in isolating the variable in the simplified linear equation. In the response
Bullet 2: 0.5 to bullet 2, there was no reference to the side lengths and no explanation

was provided for why x cannot be less than 5.
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Sample Response 4

Use the following information to answer written-response question 2.

In a Math 30-2 class, the teacher gives the class the following rational expressions.

3x% +18x 28
x2 -36 4x -24

\Written Response—7 Marks

a. e State all the non-permissible values of x in the expressions above.

x# T

* Determine the simplified product of the two expressions above.

1% 2x®+ 18%
- 24 x* - 26

_ 98 o Ra (D

4 (x-0) (- 6)(A+E)

- 2% « 2x
4(x-6) (X~ @

- 8%«
$4(X-p

7
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Use the following additional information to answer the next part of the question.

The Math 30-2 teacher also gives the class a diagram of a rectangle with dimensions
represented by rational expressions, where x> 5, as shown below. She reminds the class
that the perimeter of a rectangle is the sum of the lengths of all the sides.

45

3x-15 o

- b. < Given that the perimeter of the rectangle above is 46 cm, write an equation that can
|5 > be used to solve for x. Algebraically determine the value of x, to the nearest tenth,
- using this equation.
w-5) &t
Za-1S (Rx-ls) X *
2(1-5)
2 + LX< Hocm
%f‘i,_, xX-5
x-0
((X+5) = 4 cm> ( 75’5’>
o
(Fe57)
ok +5 =Yl x — ‘30
— oK +230= —Gx t+ 230
235 L 4ok
40 HO
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» Explain why x> 5 for the rectangle above.

IF « is equal 4o 5, Ha odenontinatars

Ud\“

ol Jo zevo. Tha now bers

Caunot ba olivided }9,9 ser0 « TIF OCIJ
[ < foss thant B Ha amswre” WU

Lo nega?@"“{ ‘
Ww% a s

Theve 1S no Such

o« negc&‘w@ contimerer.

Total Score—-6 Rationale

ll;alitl a 1 In part a, bullet 1 is correct. In bullet 2, the product is not simplified

ullet 1: completely since the coefficients can still be reduced to lowest terms.
Bullet 2: 1.5
Partb In part b, bullet 1, a minor transposing error was made when the
Bullet 1: 1.5 simplified linear equation was solved. The response in bullet 2 is
Bullet 2: 2 complete.
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Draft Mathematics Directing Words

In Provincial Assessment Sector use, mathematics directing words have the following definitions,
which students are required to know. These words will be bolded in the written-response

questions.
. Using mathematical procedures that involve variables or symbols to
Algebraically
represent values
Make a mathematical examination of parts to determine the nature,
Analyze . . . . .
proportion, function, interrelationships, and characteristics of the whole
. Arrange items or concepts in categories according to shared qualities
Classify L
or characteristics
Examine the character or qualities of two things by providing
Compare characteristics of both that point out their mutual similarities and
differences
Conclude Make a logical statement based on reasoning and/or evidence
Describe Give a written account of a concept
Design/Plan Construct a detailed sequence of actions for a specific purpose
. Find a solution, to a specified degree of accuracy, to a problem by
Determine . . .
showing appropriate formulas, procedures, and/or calculations
Evaluate Find a numerical value or equivalent for an equation, formula or function
. Make clear what is not immediately obvious or entirely known; give the
Explain i . .
cause of or reason for; make known in detail
Make clear by giving an example. The form of the example will be
Ilustrate . . o e .
specified in the question: e.g., a word description, sketch, or diagram
Provide a meaning of something; present information in a new form that
Interpret . o
adds meaning to the original data
Justify Provide valid reasons, evidence and/or facts that support a position
Model Represent a concept or situation in a concrete or symbolic way
Predict State in advance on the basis of logic
Prove Establish the truth or validity of a statement by giving factual evidence
or logical argument
Provide a drawing that represents the key features or characteristics
Sketch .
of an object or graph
Solve Give a solution to a problem
. Establish, by substitution for a particular case or by geometric
Verify )
comparison, the truth of a statement
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Explanation of Cognitive Levels
Procedural

The assessment of students’ knowledge of mathematical procedures should involve recognition,
execution, and verification of appropriate procedures and the steps contained within them. The
use of technology can allow for conceptual understanding prior to specific skill development
or vice versa. Students must appreciate that procedures are created or generated to meet
specific needs in an efficient manner and thus can be modified or extended to fit new situations.
Assessment of students’ procedural knowledge will not be limited to an evaluation of their
proficiency in performing procedures, but will be extended to reflect the skills presented above.

Conceptual

An understanding of mathematical concepts goes beyond a mere recall of definitions and
recognition of common examples. Assessment of students’ knowledge and understanding of
mathematical concepts should provide evidence that they can compare, contrast, label, verbalize,
and define concepts; identify and generate examples and counter-examples as well as properties
of a given concept; recognize the various meanings and interpretations of concepts; and defend
procedures and personal strategies. Students who have developed a conceptual understanding

of mathematics can also use models, symbols, and diagrams to represent concepts. Appropriate
assessment provides evidence of the extent to which students have integrated their knowledge of
various concepts.

Problem Solving

Appropriate assessment of problem-solving skills is achieved by allowing students to adapt and
extend the mathematics they know and by encouraging the use of strategies to solve unique and
unfamiliar problems. Assessment of problem solving involves measuring the extent to which
students use these strategies and knowledge and their ability to verify and interpret results.
Students’ ability to solve problems develops over time as a result of their experiences with
relevant situations that present opportunities to solve various types of problems. Evidence of
problem-solving skills is often linked to clarity of communication. Students demonstrating strong
problem-solving skills should be able to clearly explain the process they have chosen, using
appropriate language and correct mathematical notation and conventions.
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Mathematics 30-2 Formula Sheet

Relations and Functions Probability

Graphing Calculator Window Format nl=nn-DHn-2)..321,
where n € N and 0! =1
X [xmin’ Xmax> xscl]

n!
¥ min> Ymaxo Yscll nPr= (n—r)!
n!
Exponents and Logarithms nCr = (n—n'r!
. ,
y=a < x=log,y n
Co= (
logac
log,c = logub

P(A U B)=P(A) + P(B)
Laws of Logarithms
P(AU B)=PA)+ P(B)-PANB)
log, (M« N) = log,M + log,N
P(AnB)=P(A)+P(B)

logb<%) = log,M — log;,N

log,(M") = n logy,M

P(A " B)=PA)-P(B| A

Logical Reasoning

Exponential functions
A" Complement
Y
y=a-b & Empty set
M Intersection
Logarithmic functions — Subset
y=a+b-Inx " Union
Sinusoidal functions
y=a-sin(bx+c)+d
. 2
Period = b
Quadratic equations
For ax”>+bx+c=0
b +/b* - dac
B 2a
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