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Introduction

The questions in this booklet are from the January 2019 Form 1 Mathematics 30-1 Diploma
Examination. Teachers may wish to use these questions in a variety of ways to help students
develop and demonstrate an understanding of the concepts described in the Mathematics 30-1
Program of Studies. This material, along with the Program of Studies, Information Bulletin, and
Assessment Standards and Exemplars, can provide insights that assist with decisions about
instructional planning.

These questions are released in both English and French by the Provincial Assessment Sector.
For further information, contact

Delcy Rolheiser, Mathematics 30-1 Exam Manager, at
780-415-6181
Delcy.Rolheiser@gov.ab.ca, or

Jessica Handy, Mathematics 30-1 Examiner, at
780-422-4327
Jessica.Handy@gov.ab.ca, or

Deanna Shostak, Director, Diploma Examinations, at
Deanna.Shostak@gov.ab.ca, or

Provincial Assessment Sector at (780) 427-0010.
To call toll-free from outside Edmonton, dial 310-0000.

Additional documents

The Provincial Assessment Sector supports the instruction of Mathematics 30-1 with the
following documents available online.

e Mathematics 30-1 Information Bulletin

e Mathematics 30-1 Assessment Standards and Exemplars

e Mathematics 30-1 Released Materials

e Mathematics 30-1 Written-Response Information

e School Reports and Instructional Group Reports (Detailed statistical information is provided
on provincial, group, and individual student performance on January and June diploma
examinations.)

Mathematics 30-1 | Alberta Education, Provincial Assessment Sector 1


mailto:Delcy.Rolheiser%40gov.ab.ca?subject=Assessment%20Inquiry
mailto:Jessica.Handy%40gov.ab.ca?subject=Assessment%20Inquiry
mailto:Deanna.Shostak%40gov.ab.ca?subject=Assessment%20Inquiry
https://www.alberta.ca/writing-diploma-exams.aspx
https://www.alberta.ca/writing-diploma-exams.aspx
https://www.alberta.ca/writing-diploma-exams.aspx
https://www.alberta.ca/writing-diploma-exams.aspx
https://education.alberta.ca/my-content/my-applications

Mathematics 30-1 Diploma Examination
January 2019 Form 1 — ltem Information

The following tables give the results for the machine-scored and written-response questions
released from the examination. For each question, the table also gives the correct response, the
topic, the outcome, the cognitive level, and the assessment standard.

Topics Cognitive Levels Standards
RF Relations and Functions Conceptual Acceptable
TRIG Trigonometry Procedural Excellence
PCBT  Permutations, Combinations, Problem Solving

and Binomial Theorem

Question Outcome  Cognitive Level Standard

MC1 83.7% B RF 2 Procedural Acceptable
MC2 86.3% D RF 3,5 Conceptual Acceptable
MC3 83.8% D RF 3 Conceptual Acceptable
MC4 84.9% C RF 4 Procedural Excellence
MC5 66.0% B RF 5 Conceptual Acceptable
MC6 53.5% C RF 6 Conceptual Excellence
MC7 77.6% A RF 6,9 Problem Solving Acceptable
NR1 56.2% 135 RF 7 Problem Solving Acceptable
MC8 75.0% B RF 7,8 Problem Solving Acceptable
MC9 56.9% C RF 8 Procedural Acceptable
NR2 54.1% 6.25 RF 9 Problem Solving Excellence
MC10 75.8% A RF 10 Problem Solving | Acceptable
NR3 45.4% 5.95 RF 10 Problem Solving Acceptable
MC11 86.5% B RF 11 Procedural Acceptable
MC12 68.5% A RF 12 Problem Solving | Acceptable
NR4 56.9% 28 RF 12 Procedural Acceptable
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Question Cognitive Level  Standard

MC13 63.9% A RF 13 Conceptual Acceptable
NR5 81.5% 2.25 RF 14 Conceptual Acceptable
MC14 52.5% D RF 1,14 Problem Solving Excellence
MC15 81.8% C TRIG 1 Procedural Acceptable
MC16 71.4% B TRIG 2 Conceptual Acceptable
NR6 39.9% 15 TRIG 2 Problem Solving | Acceptable
MC17 76.7% D TRIG 3 Conceptual Acceptable
MC18 67.2% A TRIG 3,6 Problem Solving Excellence
MC19 77.0% B TRIG 4 Conceptual Acceptable
MC20 61.9% A TRIG 4 Problem Solving | Acceptable
NR7 76.9% 132 TRIG 6 Problem Solving | Acceptable
MC21 47.5% C TRIG 6 Procedural Excellence
MC22 68.6% B PCBT 2 Conceptual Acceptable
MC23 70.5% D PCBT 3 Problem Solving | Acceptable
MC24 71.3% D PCBT 4 Procedural Acceptable
NR8 54.1% 34,43 PCBT 4 Conceptual Excellence

*Difficulty —percentage of students answering the question correctly
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Average

Raw Conceptual

Question Score Level Standard

WR1 3.2/5 See RF 1 Conceptual, Acceptable,
Sample Procedural Acceptable
Solution

WR2 2.6/5 See TRIG 5,1 Procedural, Excellence,
Sample Conceptual Acceptable
Solution

WR3 3.1/5 See PCBT 3,1,2 Procedural, Acceptable,
Sample Problem Acceptable
Solution Solving
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Mathematics 30-1 Diploma Examination
January 2019 Form 1 — Released Iltems

1. The point P(3, 8) is on the graph of y =b"*, where b > 1. The corresponding point, P’,

on the graph of y+3=5b""" is
A. (2,11)

B. (2,5)

C. &11

D. 4,5)

Use the following information to answer question 2.

The function y = f(x) has a domain of {x |2 <x=<6, xe R} and a range of

{y ‘—4 <y<8§, ye R}. The function undergoes the transformation y = —f (%x)

2. The domain and range of the transformed function are shown in row

Row Domain Range

A | {x[12sx<-4, xR} | {y|-4=y<8, yeR}

B. | {x|-6<x<-2,xer} | {[y|-8<y<16, y=R}

C. | {x[t=x=<3, xeR} {y[-8<y<4, yer}
D. | {x|l4=x<12, x<R} [v[-8<y=<4, y<R}
Mathematics 30-1 | Alberta Education, Provincial Assessment Sector 5



Use the following information to answer question 3.

The graph of y =f(x) is transformed into the graph of y = g(x), shown below.
y
A
20
(3 10
f
< > X
-30 -20 -10 10 20 30
Y

3. Anequation for g(x) in terms of f(x) is

A. g =f2x)+ 10
B. o= f(%x) +10
C. g =2f(2x)

D. gx)=2f (%x)

4. If Point A(-3,4) is a point on the graph of y =f(x), then the corresponding image
point, A’, on the graph of y = %f(3x +12)—1 is

A. (G,
B. 3,7
C. (51
D. (5,7
6 Mathematics 30-1 | Alberta Education, Provincial Assessment Sector



Use the following information to answer question 5.

The graph of y =f(x) is shown below.

5. The number of points that would be invariant when the graph of y = f(x) is reflected in the
line y=x is

A.

B W o =

B.
C.
D

6. A restriction on the domain of the graph of the quadratic function f(x) = a(x — c)2 +d that
would ensure the inverse of y = f(x) is always a function is

A. x=0
B. >a
C. x=c
D >
7. Given the function f(x)= 4<%>x — 16, the y-intercept of the graph of y=f (), to the

nearest hundredth, is
A. -1.26
B. -252
C. -964
D. -12.00
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Numerical Response

If log,k = % and csc@ =k, where 90° < @ < 270°, then the value of 8, to the nearest

o

degree, is

(Record your answer in the numerical-response section on the answer sheet.)

8. If log35 =3y, logs4 =2x, and 10g3m2: 6, then log3(100m4) is equivalent to

A. 3y+2x+6

B. 6y+2x+12
C. 6y+2x+24
D. 9°+2x+36

9. The expression log,b + 4log, (ac) —4, where a, b, c > 1, written as a single logarithm, is

4 4
A. loga(ba4c )
4
B. log, (b%)
a

C. log, <bc4>

D. log,(bc)
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Use the following information to answer numerical-response question 2.

The graph of y =log,(x + ¢), shown below, passes through the points (0, 0) and (%, %)

>

Numerical Response

The value of the base, b, to the nearest hundredth, is

(Record your answer in the numerical-response section on the answer sheet.)

X

10. Given y= ﬁ and log,y =x, where a > 1, the value of x is
A. 3
B. -3
C. 0 and %
D. —% and 2
Mathematics 301 | Alberta Education, Provincial Assessment Sector 9



Use the following information to answer numerical-response question 3.

Joe invested $4 500 at a fixed annual interest rate compounded annually. At the end of
12 years, the investment has doubled in value.

Numerical Response

To the nearest hundredth of a percent, Joe’s investment pays interest at Yolyear
compounded annually.

(Record your answer in the numerical-response section on the answer sheet.)

Use the following information to answer question 11.

In order to factor the polynomial function p(x) = 3x3 —2x*~ 19x - 6, a student determined
that the function has a zero of x = 3. He then wrote the polynomial as a product of a linear
factor and a quadratic factor, as shown below, where a, b, and ¢ € I.

p(x)= (X + a><3x2 +bx + c>

11. Which of the following rows shows the correct values for @ and b?

Row a b
A. -3 -11
B. -3 7
C. 3 -11
D. 3 7
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Use the following information to answer question 12.

A particular polynomial function has the following characteristics.

* A factor of (x+2) with multiplicity 3
* P(0)=-24

¢ A minimum value of —66

12. For the polynomial function described above, the minimum possible degree is i
and the leading coefficient is ii .

The statement above is completed by the information in row

Row i ii
A. 4 positive
B. 4 negative
C. 5 positive
D. 5 negative
Mathematics 30-1 | Alberta Education, Provincial Assessment Sector 1M



Use the following information to answer numerical-response question 4.

The graph of the polynomial function, shown below, has integral x- and y-intercepts. The
equation of the function can be written in the form p(x) = ax* + bx> + cx? + dx + e, where
a,b,c,d,ecl.

NN
«n)
)

/\

o]
.=/

ﬁ!\
/
—

—
N
/

~—

|8}
—
—

< > X
-3 -2 -1 | ) 3
2
—4
Y
Numerical Response
n In the equation above, the values of a and e are, respectively, and

(Record both digits of your answer in the numerical-response section on the answer sheet.)
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Use the following information to answer question 13.

The graph of y =f(x) is shown below. The graph of y =,/f(x) is to be drawn on the same
coordinate plane.

13. The graph of the function y =/ f(x) will have a domain of i , and there
are ii invariant points associated with this transformation.

The statement above is completed by the information in row

Row i ii
A. {x|x§—a or be,xER} 4
B. {x|x§—a or be,xER} 2
C. {x|—a§x§b,x€R} 4
D. {x|—a§x§b,x€R} 2
Mathematics 30-1 | Alberta Education, Provincial Assessment Sector 13



Use the following information to answer numerical-response question 5.

x> —3x—10

The vertical asymptote of the graph of the rational function y = 2 T
X —x—

is defined by

the equation x = k.

Numerical Response

The value of &, to the nearest hundredth, is

(Record your answer in the numerical-response section on the answer sheet.)

Use the following information to answer question 14.

a
-b

The graph of g(x), shown below, can be represented in the form g(x) = e +c.

Yy

A

The function f(x) is defined by the equation f(x) = x* +3x—4.

14. The domain of the function 4 (x)=(g° f)(x) will have the restriction

A. x#6
B. x#0

C. x#-4,1
D. x#-5,2
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Use the following information to answer question 15.

A circular carousel has a diameter of 22 m. An adult is standing on the outer edge of the
spinning carousel.

15. The central angle formed when the adult travels 10 m, to the nearest degree, is

A, 26°
B. 38°
C. »52°
D. 63°
Mathematics 30-1 | Alberta Education, Provincial Assessment Sector 15



Use the following information to answer question 16.

Point T(g, %) is the point at the intersection of the unit circle and the terminal arm of
angle 0, drawn in standard position, as shown below.
y
3 1
r ( 2 3)
6 X
16. If the angle of rotation is changed to become 6 — 377[, then the coordinates of the point
where the terminal arm intersects the unit circle will be
1 _V3
A. (2’ 2 )
1 V3
B. ( Ly )
/31
C. ( 27 2
/31
D. ( 5
16 Mathematics 30-1 | Alberta Education, Provincial Assessment Sector



Use the following information to answer numerical-response question 6.

The point (a, —2a), where a >0, is the point of intersection between the terminal arm of
Angle 0, drawn in standard position, and the unit circle. The value of a can be written in the

form %, where m and n are single-digit whole numbers.
n

Numerical Response

n The values of m and n are, respectively, and

(Record both digits of your answer in the numerical-response section on the answer sheet.)

17. If secO= %, where %T < @ < 2m, then the value of csc@ is
A3
B. 12
c. -3
p. -2
Mathematics 301 | Alberta Education, Provincial Assessment Sector 17



Use the following information to answer question 18.

Angles & and B are drawn in standard position with the point (-7, —4) on the terminal arm
of Angle & and the point (2, —1) on the terminal arm of Angle 5.

18. The exact value of tan(a + B) is

1
A. =
18
1
B. ——
18
3
C. =
2
3
D. —=
2
18 Mathematics 30-1 | Alberta Education, Provincial Assessment Sector



Use the following information to answer question 19.

An amusement park has two ferris wheels that both load passengers at the bottom, 3 m
above the ground. Both wheels require 40 seconds to complete one revolution. The larger
ferris wheel has a diameter of 25 m and the smaller ferris wheel has a diameter of 10 m.

The height of a passenger on each wheel can be expressed in the form
h(t) = acos[b(t - c)] + d, where h(t) is the height above the ground in metres ¢ seconds after
the ride begins.

Ground

19. The two parameters that must be different in the two functions are

A. aandb
B. aandd
C. bandc
D. candd
Mathematics 30-1 | Alberta Education, Provincial Assessment Sector 19



Use the following information to answer question 20.

The average temperature of a particular town in Alberta can be represented by the function
T=1538 sin(%(t - 3)) + 5, where T is the average temperature in degrees Celsius and 7 is

the time in months after January 1.

20. The minimum number of months, to the nearest tenth of a month, it takes for the average
temperature of the town to rise from 5 °C to 15 °C is

A. 1.3 months
B. 2.6 months
C. 3.0 months
D. 4.3 months

Use the following information to answer numerical-response question 7.

Each of the following trigonometric expressions can be simplified to a numerical value,
where cos@ # 0 and sin@ # 0.
Expression Trigonometric
Number Expression
1 (tanze — sec’ 6) -1
2 tan @cos 0
sin@
3 _cscl
sec @ ol 0

Numerical Response

Using the expression numbers above, arrange the trigonometric expressions from lowest
value to highest value.

Expression Number: , , and
Lowest value Highest value

(Record all three digits of your answer in the numerical-response section on the answer sheet.)

20 Mathematics 30-1 | Alberta Education, Provincial Assessment Sector



21. The non-permissible values of x for the identity cscxtanx =secx are

A. %+2n7z‘,n€l

B. %+n7r,n€l

C. %,nel

D. nr,nel

Use the following information to answer question 22.

For a team photo, 9 volleyball players are to stand in a line. The photographer will place the
shortest player at one of the 2 ends of the line and the tallest player in the middle.

22. The number of possible placements of the players for the photo is

A. 5040
B. 10080
C. 20160
D. 80640
Mathematics 30-1 | Alberta Education, Provincial Assessment Sector 21



Use the following information to answer question 23.

A circle is drawn with 6 points on its circumference, as shown in the diagram below.
A student creates polygons with 3 or more sides by connecting the points with straight lines.

23. The number of polygons that can be created that have at most 4 sides is

A. 15
B. 20
C. 22
D. 35

24. The coefficient of the ninth term in the expansion of (3x — D', written in descending
powers of x, is

A. -9
B. -30
C. 135
D. 405
22 Mathematics 30-1 | Alberta Education, Provincial Assessment Sector



Use the following information to answer numerical-response question 8.

n
Six statements about the expansion of the binomial <x2 - 217) are shown below.

Statement 1  The expansion contains n— 1 terms.
Statement 2  The expansion contains n terms.

Statement 3  The expansion contains n + 1 terms.
Statement 4  The largest exponent on the x variable is 2n.
Statement S  The largest exponent on the x variable is n.

Statement 6  The largest exponent on the x variable is n + 2.

Numerical Response

n The two statements above that are correct are numbered and

(Record both digits of your answer in any order in the numerical-response section on the answer sheet.)

Written-response question 1 begins on the next page.

Mathematics 30-1 | Alberta Education, Provincial Assessment Sector 23



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

The graphs of two functions, f(x) and g(x), are shown below. Three new functions, j(x),

k(x), and h(x), are defined by j(x) =(f o g)(x), k(x)= %, and h(x) =g(x) — f(x).
y y
61 61
4 4
8

Written Response—5S marks

1. a. Determine which function, j(x) or k(x), has the larger value when x = 0. [2 marks]

24 Mathematics 30-1 | Alberta Education, Provincial Assessment Sector



b. Sketch the graph of /(x) on the coordinate plane provided below. Identify the
coordinates of the y-intercept, and state the domain of the function. [3 marks]

y

10

Coordinates of the y-intercept

Domain

Written-response question 2 begins on the next page.
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Written Response—5 marks

2.| a. Algebraically solve the equation sec?6 + secd =2, where 27 <6 < 3. State the
solution as exact values. [3 marks]

26 Mathematics 30-1 | Alberta Education, Provincial Assessment Sector



Use the following information to answer the next part of the written-response question.

Points A, B, and C are on the terminal arms of angles drawn in standard position, as shown
below. These angles are the solutions for @ to a single trigonometric equation.

y

NN

o1
&
=

b. State the general solution for this equation. [2 marks]

Written-response question 3 begins on the next page.
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Use the following information to answer written-response question 3.

Students in a math class are creating and exchanging encoded messages with a partner.

Written Response—5 marks

3. | a. Given that 630 different pairs of students are possible, algebraically determine the
number of students in the math class. [3 marks]

28 Mathematics 30-1 | Alberta Education, Provincial Assessment Sector



Use the following information to answer the next part of the written-response question.

A student is asked to encode the word FACTOR by replacing each letter of the word with
a different math symbol. There are 10 math symbols available. The student creates a key, a
list of his letter-symbol replacements, and gives it to his partner to use to decode the word.

b. Explain how you would determine the number of different keys that can be created for
the word FACTOR, and determine the number of possible keys using your strategy.
[2 marks]

Mathematics 30-1 | Alberta Education, Provincial Assessment Sector 29



Written-response Question 1
Sample Solution

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

The graphs of two functions, f(x) and g(x), are shown below. Three new functions, j(x),

k(x), and h(x), are defined by j(x) =(f o g)(x), k(x)= %, and h(x) =g(x) — f(x).
y y
6 6
4 4
8

Written Response—5 marks

1. | a. Determine which function, j(x) or k(x), has the larger value when x = 0. [2 marks]

A possible solution to part a

J0) = ) k=15
jw=(rlew) ko =LE
i =(f(s)) kO)="2
J0)=F(=3) kO)=%

jO)=1

The value of j(x) is larger than the value of k(x) when x = 0.
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b. Sketch the graph of /(x) on the coordinate plane provided below. Identify the
coordinates of the y-intercept, and state the domain of the function. [3 marks]

A possible solution to part b

X glx) fix) glx) -f(x) x; y)
—4 5 2 7 (—4,7)
-2 -3 2 -5 (-2,-5)
-1 —4 1 -5 -1,-5)
0 3 » _1 0, -1)
y
107
8_.
6..
h
4_.
2._

10 8 6 -4

~104

Coordinates of the y-intercept: (0, —1)

Domain: D: {x ’ -4<x<0, xeR} or [-4, 0]

Note: The domain can be written in either full set notation or interval notation. The y-intercept
must be written as an ordered pair to receive full marks.
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Specific scoring guide for written-response question 1

Part a

General Description

Specific Description

NR

No response is provided.

In the response, the student
does not address the question
or provides a solution that is
invalid.

The response does not contain valid evidence to support the
calculation of the value of either function when x = 0.

Note: A statement that j (x) has the larger value without appropriate
supporting evidence will receive a score of 0.

0.5

For example, the student could
e provide f(0) or g(0) but not proceed with relevant calculation
steps toward j (0) or k(0).

In the response, the

student demonstrates basic
mathematical understanding
of the problem by applying
an appropriate strategy

or relevant mathematical
knowledge to find a partial
solution.

In the response, the student

e correctly calculates j(0) or k(0) with supporting evidence
OR
e provides relevant evidence supporting the calculation of j (0) and

k (0) but both calculations are incorrect or incomplete (e.g., the
student correctly identifies f(0) and g (0) but correctly calculates
8x)
gl f(0)) or instead).
7)o

1.5

For example, the student could

* provide relevant evidence supporting the calculation of j (0) and
k (0) but one calculation is incorrect or incomplete

OR

e provide relevant evidence supporting the calculation of both j (0)
and k (0) but the same error is correctly carried through both
calculations (e.g., an incorrect value of g(0) in both calculations).

In the response, the student
demonstrates complete
mathematical understanding
of the problem by applying
an appropriate strategy

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

In the response, the student
e correctly determines, with supporting evidence, which function has
the larger value when x = 0.

32
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Part b

General Description

Specific Description

NR No response is provided.

0 In the response, the student The response does not include a relevant sketch of the graph of 2(x)
does not address the question | or correct information regarding the y-intercept or domain of i (x).
or provides a solution that is
invalid.

0.5 For example, the student could

e jdentify the correct coodinates of points that exist on the graph of
h(x) but a graph is not provided

OR

e state the correct domain of h(x).

1 In the response, the student In the response, the student
demonstrates minimal e sketches a partially correct graph of /(x) (at least 2 correct
mathematical understanding features)
of the problem by applying OR
an appropriate strategy or ¢ identifies the correct coordinates of the y-intercept and states the
some relevant mathematical correct domain of /(x).
knowledge to complete initial
stages of a solution.

1.5 For example, the student could

e sketch a partially correct graph of h(x) (2 or 3 correct features)
e correctly identify the coordinates of the corresponding y-intercept
or state the corresponding domain of h(x).

2 In the response, the In the response, the student
student demonstrates good e accurately sketches the graph of h(x) (all 4 features)
mathematical understanding OR
of the problem by applying » sketches a partially correct graph of h(x) (2 correct features)
an appropriate strategy ¢ identifies the correct coordinates of the corresponding y-intercept
or relevant mathematical and states the correct corresponding domain.
knowledge to find a partial
solution.

2.5 For example, the student could

e accurately sketch the graph of h(x) and identify the correct
y-intercept or state the correct domain of the function

OR

e sketch a partially correct graph of h(x) (3 correct features) and
identify the correct corresponding y-intercept and domain.

3 In the response, the student In the response, the student
demonstrates complete e accurately sketches the graph of /(x), identifies the location of
mathematical understanding the y-intercept, and uses appropriate notation to state the correct
of the problem by applying domain of the function.
an appropriate strategy
or relevant mathematical
knowledge to find a complete
and correct solution.

Note: Correct features of the sketch are: a parabolic shape, a minimum at approximately (—1 .5, —5.5), correct (and

clearly indicated) end points, and at least 1 other correctly placed point.
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Written-response Question 2
Sample Solution

Written Response—5 marks

2.| a. Algebraically solve the equation sec’6 + secd =2, where 27 <6 < 3. State the
solution as exact values. [3 marks]

A possible solution to part a

sec’@ +sec—2=0
(secO+2)(sec—-1)=0
\s J

Therefore, sec@+2=0 or sec8d—-1=0

sec0=-2 or sec0=1

cos(9=—% or cosf=1

_2r 4w _
9—3, 3 or =0

In the domain 27w <0 <3,

0=27”+27r and 0= 0+27
0= 8771- and 8 =21
. . _ _8r
The solutions to the equation are 8 =27 and 6 = 3
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Use the following information to answer the next part of the written-response question.

Points A, B, and C are on the terminal arms of angles drawn in standard position, as shown
below. These angles are the solutions for @ to a single trigonometric equation.

y

NN

o1
&
=

b. State the general solution for this equation. [2 marks]

A possible solution to part b

The three points are on the terminal arms of 6 = %, 7T and %z‘ These angles represent

the solutions to the equation in the domain 0 < < 2.

As %Tﬂ and %T have a difference of 7T, the general solution is:
0=3—7[+nn', O=m+2nm, nel

4

Note: The general solution can be written as three separate statements.
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Specific scoring guide for written-response question 2

Part a

General Description

Specific Description

NR

No response is provided.

In the response, the student
does not address the question
or provides a solution that is
invalid.

The response does not contain valid algebraic steps that would lead
to the correct solutions of the equation.

Note: A correct answer achieved through a non-algebraic process
will receive a score of 0.

0.5

For example, the student could

e complete one correct step in an attempt to determine the first-
degree factors of the equation algebraically but not arrive at the
correct factors.

In the response, the student
demonstrates minimal
mathematical understanding
of the problem by applying
an appropriate strategy or
some relevant mathematical
knowledge to complete initial
stages of a solution.

In the response, the student
® uses an algebraic process to determine the correct first-degree
factors of the equation.

1.5

For example, the student could

e use an algebraic process to determine the correct first-degree
equations (in terms of sec @ or cos 0) resulting from first-degree
factors of the equation.

In the response, the

student demonstrates good
mathematical understanding
of the problem by applying
an appropriate strategy

or relevant mathematical
knowledge to find a partial
solution.

In the response, the student

e uses an algebraic process to determine the correct solutions, in
radians, to the equation for the domain 0 < 6 <27

OR

® uses a correct algebraic process to determine the corresponding
solutions from incorrect first-degree factors or equations for the
domain 27t <6 <31

OR

e uses a correct algebraic process to determine the correct solution
from one correct first-degree factor or equation for the domain
27w <60 <3r.

25

For example, the student could

® use an algebraic process to determine the correct solutions
resulting from the correct first-degree equations but include one
solution that is incorrect or outside the domain

OR

e use a correct algebraic process to determine the correct solutions,
in degrees, to the equation for the domain 360° < 6 < 540°.

In the response, the student
demonstrates complete
mathematical understanding
of the problem by applying
an appropriate strategy

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

In the response, the student
e uses an algebraic process to determine the correct solutions, in
radians, to the equation for the domain 27 < 6§ < 3.

36
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Part b

General Description

Specific Description

NR No response is provided.
0 In the response, the student The response does not contain valid components of a general
does not address the question solution for the equation.
or provides a solution that is
invalid.
0.5 For example, the student could
e jdentify any solution illustrated in the diagram for the domain
0<6=<2rm.
1 In the response, the In the response, the student
student demonstrates basic e creates a general solution for the equation but the statements
mathematical understanding include an incorrect period, include values that are not solutions,
of the problem by applying or do not include “6 ="
an appropriate strategy OR
or relevant mathematical e creates a correct general solution for one of the three angles
knowledge to find a partial illustrated in the diagram.
solution.
1.5 For example, the student could
e create a general solution for the equation but a key element of the
notation is incorrect (e.g., the number system has been omitted)
OR
e create a correct general solution for two of the three angles
illustrated in the diagram.
2 In the response, the student In the response, the student
demonstrates complete e identifies a correct and complete general solution for the equation.
mathematical understanding
of the problem by applying
an appropriate strategy
or relevant mathematical
knowledge to find a complete
and correct solution.
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Written-response Question 3
Sample Solution

Use the following information to answer written-response question 3.

Students in a math class are creating and exchanging encoded messages with a partner.

Written Response—5 marks

3. a. Given that 630 different pairs of students are possible, algebraically determine the
number of students in the math class. [3 marks]

A possible solution to part a

C, =630
(n_”ﬁ = 630
b2t
@ = 630

nn—-1)=1260

n—n-1260=0
(n—36)(n+35)=0

n=36 and n=-35

It is not possible to have a negative number of students so n =-35 is an extraneous
solution. There are 36 students in the math class.
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Use the following information to answer the next part of the written-response question.

A student is asked to encode the word FACTOR by replacing each letter of the word with
a different math symbol. There are 10 math symbols available. The student creates a key, a
list of his letter-symbol replacements, and gives it to his partner to use to decode the word.

b. Explain how you would determine the number of different keys that can be created for
the word FACTOR, and determine the number of possible keys using your strategy.
[2 marks]

A possible solution to part b

Each letter is different and needs to be assigned one symbol. Each symbol must be used
only once; otherwise, the key will not work.

Possible Solution 1:
The fundamental counting principle can be used to assign a symbol to each letter in a
specific order. There are 10 symbols available for the F, 9 symbols available for the A, and

SO On...
1009 o8 e7 6 5=151200
F A CT O R

There are 151 200 different keys.

Possible Solution 2:

Because the symbols will be arranged in a definite order as they are assigned to the letters,
the problem can be solved using permutations. There are 10 symbols in total and 6 of the
symbols will be assigned to a letter.

10Pg = 151 200

There are 151 200 different keys.

Possible Solution 3:

Because 6 symbols are being chosen from the set of 10, the first part of the problem can be
solved using combinations. Once the symbols are chosen, they must then be assigned to a
specific letter in the word and the number of possible assignments of the selected symbols
can be found using the fundamental counting principle.

10C6 x 61 =151 200

There are 151 200 different keys.
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Specific scoring guide for written-response question 3

Part a

General Description

Specific Description

NR

No response is provided.

In the response, the student
does not address the question
or provides a solution that is
invalid.

The response does not contain valid algebraic solution steps that
would lead to the correct number of students in the math class.
Note: A response with the correct number of students without
supporting evidence will receive a score of 0.

0.5

For example, the student could
e complete at least one correct step in an algebraic process but not
correctly simplify the factorial notation.

In the response, the student
demonstrates minimal
mathematical understanding
of the problem by applying
an appropriate strategy or
some relevant mathematical
knowledge to complete initial
stages of a solution.

In the response, the student

e completes some correct simplification steps in an algebraic
process but does not arrive at the correct quadratic equation; the
solution is incomplete.

1.5

For example, the student could

e complete correct simplification steps in an algebraic process to
determine the correct quadratic equation

OR

e complete correct simplification steps in an algebraic process to
determine the correct quadratic expression and provide the correct
solution using a non-algebraic process.

In the response, the

student demonstrates good
mathematical understanding
of the problem by applying
an appropriate strategy

or relevant mathematical
knowledge to find a partial
solution.

In the response, the student

e completes correct simplification steps in an algebraic process
to determine the correct quadratic equation; the solution is
incomplete or incorrect due to an error solving the quadratic

OR

e completes correct simplification steps in an algebraic process to
determine the correct quadratic equation; the quadratic equation
is correctly solved using a non-algebraic process.

2.5

For example, the student could

e determine the correct number of students in the math class using a
correct algebraic process but the extraneous solution is not clearly
identified or explained.

In the response, the student
demonstrates complete
mathematical understanding
of the problem by applying
an appropriate strategy

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

In the response, the student

e determines the correct number of students in the math class using
a correct algebraic process and clearly identifies and explains the
extraneous solution.

40
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Part b

General Description

Specific Description

NR No response is provided.
0 In the response, the student The response does not contain a description of a valid solution
does not address the question strategy or the correct number of keys.
or provides a solution that is
invalid.
0.5 For example, the student could
e provide a partial description of a solution strategy that would lead
to the correct solution
OR
e state the correct number of encryption keys with no supporting
evidence.
1 In the response, the In the response, the student
student demonstrates basic e provides a full description of a solution strategy that would lead to
mathematical understanding the correct solution
of the problem by applying OR
an appropriate strategy e determine the correct number of keys (supported with
or relevant mathematical mathematical evidence).
knowledge to find a partial
solution.
1.5 For example, the student could
e fully describe a solution strategy that would lead to the correct
solution and state the number of keys but the answer is not
supported with evidence
OR
e fully describe a solution strategy that would lead to the correct
solution and calculate the number of keys but the answer is
incorrect (supporting evidence is correct)
OR
e provide a partial description of a solution strategy that would lead
to the correct solution and provide the correct number of keys with
supporting evidence.
2 In the response, the student In the response, the student
demonstrates complete e fully describes a solution strategy that would lead to the correct
mathematical understanding solution and correctly calculates the number of keys (supported
of the problem by applying with evidence).
an appropriate strategy
or relevant mathematical
knowledge to find a complete
and correct solution.
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Examples of the Standards for
Students’ Work

This section provides sample student responses and scoring rationales as they relate to the
general scoring guide. These examples are intended to inform teachers and students of how
the scoring guide is applied to specific questions and to provide examples of Mathematics 30-1
work that meet or exceed the acceptable standard for student achievement. Teachers and
students should note that directing words are bolded in written-response questions on

diploma examinations. A list of these directing words and definitions can be found in the
Mathematics 30-1 Information Bulletin.
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Sample response 1

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

The graphs of two functions, f(x) and\ g(x), are shown below. Three new functions, j(x),

k(x), and h(x), are defined by j(x)=(f o g)(x), k(x)= %, and A(x) = g(x) — f(x).
y y

:

£ £
U Y

y: 1 A
4 \ 4

=N
(3%

ot
[\

w
L~
>
(8]

A

|Written Response—5 marks |

II’ a. Determine which function, j(x) or k(x), has the larger value when x = 0. [2 marks]

z)

J(Z) :”\0(77(1) K(“Tc) = ,‘%((f-x—a-
:Hg@) . 100

- P(q(0)

-Hg—z) 300)

' - 2z

2 R

=z

3

when % ic subshtuled with 0, j(2) which 1> @
Compsit 0N of g(x) intw FG) has the larger value
of | compared o the funchion ol k(x) which 15

o dwicion of () lxd 3(1) and gqives the valve
of /3. . )(O hoe — The \ijer value when 220,
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b. Sketch the graph of h(x) on the coordinate plane provided below. Identify the
coordinates of the y-intercept, and state the domain of the function. [3 marks]

y
) h(ﬂ:a(@—“@
\ A%
Ll
\
b1
-0 -8 6 4 | 2 146 8110
L
N
Vg
8 % %L?,): Plix) :
‘10 ; D.' (—-%’o] D" [—L{' DD\)
h(x):
[-Y4,0
Coordinates of the y-intercept (0 = ) Y [ ]
Domain {Zl’q$x<o ,'LER}
)e a(x) P('K) h[Z) :8(17 _‘{‘(’Ij g—iﬂf - (o ,")
—_L1 i TSI T
o, 0 | o- (-1 - 1
-2 =3 2 -3-2 =5
-1 =4 l -y-1 -5
0 -2 -7 -3=-2) = =
| vndlfi'md :
pA vndeFiaed
Part a: 2 marks In part a, the complete and correct calculations for j(0) and

k (0) are provided. The response also clearly indicates which
function is larger when x = 0. In part b, a sketch of k(x) with
2 correct features (correct and clearly indicated endpoints
and at least 1 other correctly placed point) is provided.

The response also contains the correct coordinates of the
y-intercept and domain.

Part b: 2 marks
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Sample response 2

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

The graphs of two functions, f(x) and g(x), are shown below. Three new functions, j(x),
Ko, and h(a), are defined by j(3) = (7 )0, k) =L, and hx) = g~ F(o).
) y
6 ! 6
7 ,
= \ e )
B k 2 4
A 1 4 \
. v 0 v
4/12 i\ 2 1 -4\ i
NARER VP
B %
4 \ 1J A4
4 \ 4
v 4

|Written Response—5 marks |

IZ’ a. Determine which function, j(x) or k(x), has the larger value when x = 0. [2 marks]
‘ 3 fuLx)
j(x)=(feq )™ ke q}w)
- )=
jl0)= fqto)) k(o): 0)“,)
: f(”))

— &
- ——
b | %
_ 2
- —
3
5 2
-& | 7 —7;
Jlo)7 K (0)
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b. Sketch the graph of A(x) on the coordinate plane provided below. Identify the
coordinates of the y-intercept, and state the domain of the function. [3 marks]

y

10
v

o

b
\
4
1
1
{
W

L
& {\.L\
\
(
]
"
[
W

Cos-1)

Coordinates of the y-intercept

fxmso,«emqj

Domain

hix )= guz)- f1e)

Y

Total Score - 4.5 marks Rationale

Part a: 2 marks In part a, the complete and correct calculations for j (0)

and k(0) are provided. The response also clearly indicates
which function is larger when x = 0. In part b, a sketch of

h(x) with 3 correct features is provided. Even though the
response contains the correct corresponding coordinates of
the y-intercept and domain, the sketch does not illustrate two
correct endpoints, so the response does not receive full marks.

Part b: 2.5 marks
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Sample response 3

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

The graphs of two functions, f(x) and g(x), are shown below. Three new functions, j(x),
(0, and A0, are defined by () = (7 )0 k()= L2, and hea) = g - 0.
y
6 ! 6
F \ b
. \g a
£ \
= IEENE R 4 \= 2 |
2 \
LN
\
]

lWritten Response—5 marks |

IEI a. Determine which function, j{x) or k(x), has the larger value when x = 0. [2 marks]

- = £
\)(1): C(g(x)) k(:@ ,Ejr_
10)- -3

| )5(7C> has a \arger value a+ ~=0
becauge '\4’5 PCDS]"W\/@,,
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b. Sketch the graph of A(x) on the coordinate plane provided below. Identify the
coordinates of the y-intercept, and state the domain of the function. [3 marks]

10 g(vc>' ql>
W4y 6= (-2)
=7/
h(-2)=-3-4
=-9

10h(0>: =Sk (‘2)
= -
h(-3)= O- |

=<}

N

F-S

IS,
I
N

-10 | -¢ —£ -4 \ -2 2 4 5 8

LN

&

—
=]

Coordinates of the y-intercept (O. - m

Domain §>C/} ‘qéxé O}

Total Score - 2.5 marks Rationale

Part a: 1 mark In part a, the response contains the correct calculation for

k (0) with supporting evidence. In part b, a sketch of i(x) with
3 correct features is provided. The response also contains

the correct coordinates of the y-intercept but, as the domain
is incomplete, the response does not meet the criteria for the
benchmark score of 2.

Part b: 1.5 marks
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Sample response 4

|Written Response—S5 marks4|

El a. Algebraically solve the equation sec’0 +sec@ =2, where 2 < <37x. State the
solution as exact values. [3 marks]

Sec*@t+ sec § = 2

S€¢*9 +%cf -2z o0

(secft2) (seco -1) = o0
se¢ 0 = -2 Secd = l
) Seing
g = & Cosp 2|
i -
tos = = | = Cosg

PR
E

4\ VIR

§ = T + 2%
§ - &¥
3
veridy sec’ @ t secd = 2
sec’® T secd = 2 Ls | R
- I S RS e
=\ -
(us %bi)" + cos & 2 —(t°>?-"f) "' a’sL‘?(
= F
- | + | - P
= 28
-2 -
Ls = RS %
o= 2, 50
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Use the following information to answer the next part of the written-response question.

Points A, B, and C are on the terminal arms of angles drawn in standard position, as shown
below. These angles are the solutions for 8 to a single trigonometric equation.

y

~ly

Ay

b. State the general solution for this equation. [2 marks]

Po int A
Pomt C
Pomt 4
Point B -
Pont (C .

@ = v~ Or PomB : @# <
g = M-F

¢ = ¥

6:vrr-‘"$

0 - X

= 2 +2n%, neEl

g : W 4+r%w , mel

AY otk neL

<©
"

Total Score - 5 marks Rationale

Part a: 3 marks

Part b: 2 marks

In part a, the response contains the correct solutions to the
first-degree factors of the given trigonometric equation for the
domain 27x <0 < 37. In part b, the response addresses all

3 angles in the diagram and includes a correct general solution
for each using the proper notation.
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Sample response 5

q =reference oangle

{Written Response—5 marks ’

a. Algebraically solve the equation sec?@ +sec§ =2, where 27 <0 <37x. State the

solution as exact values. [3 marks]

2=5cc’O sec 6

0=secc O+ sap -7
O = (secd + 2 ) (sech - | )

ecH=- , Sec =|

|
—_ = 2 ’ -
OS6r ' oo

cosfi:"'z‘ ;056 = |
d= cos(-%) «q-= cos(l)
a=3
3 , &«=0
o= O+ 2w O+2mr+T

O = %ji'Z‘rT =
3 |

52
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Use the following information to answer the next part of the written-response question.

Points A, B, and C are on the terminal arms of angles drawn in standard position, as shown
below. These angles are the solutions for & to a single trigonometric equation.

y
A
— ity
i N\ d
4
Tr 3 E; *
C

b. St;t;ﬂt@e general solution for this equation. [2 marks]

Total Score - 4.5 marks Rationale

Part a: 2.5 marks In part a, the correct solutions to the first-degree factors of the
given trigonometric equation for the domain 27 <6 <31
Part b: 2 marks are provided. The inclusion of an incorrect value in the final

answer indicates that the student does not have complete
mathematical understanding of the problem. In part b, the
response includes a general solution that addresses all

3 angles in the diagram using the correct notation.
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Sample response 6

SoH (e TOR

|Written Response—S5 marks J

IZ‘ a. Algebraically solve the equation sec’d +sec8=2, where‘ 2r <0< 37r.s State the
solution as exact values. [3 marks]

oecdB . Sec 9 -2 7
S€c2p+ gee-a =0

/ > am
(Seco 1Y) (Secw +2)

37

(O
(R
D)
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Use the following information to answer the next part of the written-response question.

Points A, B, and C are on the terminal arms of angles drawn in standard position, as shown
below. These angles are the solutions for 8 to a single trigonometric equation.

y

_3:\‘_13

BN
NI
=

™
N

b. State the general solution for this equation. [2 marks]

Total Score - 3.5 marks Rationale

Part a: 2 marks In part a, the correct solutions to the first-degree factors of the
given trigonometric equation for the domain 2x <8 <37 are
provided. However, because the solution also includes values
not in the required domain and an incorrect value within the
required domain, the response cannot be awarded more than
the benchmark score of 2. In part b, the response includes

a general solution that addresses only 2 of the angles in the
diagram.

Part b: 1.5 marks
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Sample response 7

B’Vritten Response—S5 marks |

a. Algebraically solve the equation sec?0 +sec@ =2, where 2 <@ <37. State the
solution as exact values. [3 marks]

3 ST A
\ gee &= |
\
&‘W ( \ )%ué?)((ogg
1 e (os®’
S 9 \ } ~ 1 (os ®)
c;—S\B (05 -
It A= seco  ©: &%, nEZ
AT+ A=
-3 -d SO\V“\'Oﬂ: I
At A-2= 0
(Ar2)(A-N=0
Az Az |
Sec® - -2
b
,;' \)((0;9 g\\x(,oﬁﬁ
J
1030
= 2ol

-—

-2 =
-\

(oSG < 3

@z ar UT 5 angle doesed
3! 73 exish in Yhe 2

res fodhon <o 1t not 4 ppluben
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Use the following information to answer the next part of the written-response question.

Points A, B, and C are on the terminal arms of angles drawn in standard position, as shown
below. These angles are the solutions for 8 to a single trigonometric equation.

Y

NI

-
S

b. State the general solution for this equation. [2 marks]

EL'—, reh
LAB= N _n _zm T m
L\§Ci'-z."— 7,——{—*@: E{_’Orn

Total Score - 3.5 marks Rationale

Part a: 2 marks In part a, only the correct solutions to the first-degree
factors of the given trigonometric equation for the domain
Part b: 1.5 marks 0 <0 <27 are provided. In part b, the response includes
a general solution that addresses only 2 of the angles in the
diagram.
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Sample response 8

Use the following information to answer written-response question 3.

Students in a math class are creating and exchanging encoded messages with a partner.

|Written Response—S5 marks |

P

a. Given that 630 different pairs of students are possible, algebraically determine the
number of students in the math class. [3 marks]

et the number aPstudents in +theath class ben .

To fiid the Mumber of pomice differentpois of 2,
Choe 2 from v using comianelions,

Thee are 630 diferear poside afcs of 20

NCz = (620
nCr = nt
-0 L
ni
— ’_——_’—’—‘ —
nCz = ©30

N(n=-DCn =251
q\/{' 9-}{))/ = 30

nn-1
T =~ (530

nn=-1D = 620 X2
nn=-v = IZbO
hl—ﬂ —1260=0

(\-26)(N+33) =0

f=3c o0 N=-3D
A s does ot wock for The cantext
pecowvee tere. cdaatt ke « vxeﬂod-v've
Numoer o STudenss |

e e T T e

@Ec, %ﬁmﬂ
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Use the following information to answer the next part of the written-response question.

A student is asked to encode the word FACTOR by replacing each letter of the word with
a different math symbol. There are 10 math symbols available. The student creates a key, a
list of his letter-symbol replacements, and gives it to his partner to use to decode the word.

b. Explain how you would determine the number of different keys that can be created for
the word FACTOR, and determine the number of possible keys using your strategy.

[2 marks]

Trere ore 10 math SymbdS 1o dodse fom, Ot there e @ letters
inthe wod FACTOR .
2 6 Syl need to e chosen |
At 4o pointy T om ol chobdqg (o Symeds fom 10, aad -the
oef” T ches them M does it imedter
o find e number of possivle wayS o Chossisy € rensout
0{'\ IO, do IOC@'

Afrer choosing e Ictlers, T need o ofiange then 1o exch
(PN o lefte M the o FACTIOR . )

Brause coch (efter 5 unique, TR order T aqraneg the
Yymeols now medter. -

T will arage The X SYMBOIS 0 €ech ohe motehes Oum(i@@
letter. To find possile arfaiqemess for 6 Hans | do ¢Pe
Recase T need o choose the letters and orevge

then , T multiple the number of posble ourcones R

the 2 together @ 10C6 » 6Pe and gRY te Final anguer

oCe x e = |51200

PSS e

Thereftre, ther  aunre 51200 Pessible AFerent K@(S Haedt—cq4
be created

Total Score - 5 marks Rationale

Part a: 3 marks In part a, the response illustrates a valid algebraic process to
determine the correct number of students in the class. The
Part b: 2 marks response also clearly identifies and explains the extraneous
solution. In part b, the response includes a full explanation
which addresses the requirement to select and arrange

6 unique math symbols and the correct number of keys.
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Sample response 9

Use the following information to answer written-response question 3.

Students in a math class are creating and exchanging encoded messages with a partner.

|7Written Response—S marks

a. Given that 630 different pairs of students are possible, algebraically determine the
number of students in the math class. {3 marks]
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Use the following information to answer the next part of the written-response question.

A student is asked to encode the word FACTOR by replacing each letter of the word with
a different math symbol. There are 10 math symbols available. The student creates a key, a
list of his letter-symbol replacements, and gives it to his partner to use to decode the word.

b. Explain how you would determine the number of different keys that can be created for
the word FACTOR, and determine the number of possible keys using your strategy.
[2 marks]

“t G hnes fo rq)rcscN each letden

St 10,4, 6,5 in eack spst, (epfé&m%ﬁﬁ
Now maim N\&“\ S W\\BO’{S he egin choose f\r@m
bor each et FACToR

~Holtigly dhem all to0ekhey,

S ran| Possiie ’@7% fere Cmbe

= [ANRIFAN

x |
_S_ - |
2 (51200 keﬁs

ey
-~
Qe

e
>| 0

Total Score - 3 marks Rationale

Part a: 2 marks In part a, the response includes valid algebraic steps to
determine the correct resulting quadratic equation but the
solution is incorrect due to an error in solving the quadratic.

In part b, the response includes the correct number of keys.
Even though the explanation describes the mechanics of
finding the number of keys, the student does not link order and
non-repetition to the numbers used in the calculation.

Part b: 1 mark
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Sample response 10

Use the following information to answer written-response question 3.

Students in a math class are creating and exchanging encoded messages with a partner.

lWritten Response—5 marks l

a. Given that 630 different pairs of students are possible, algebraically determine the
number of students in the math class. {3 marks]
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Use the following information to answer the next part of the written-response question.

A student is asked to encode the word FACTOR by replacing each letter of the word with
a different math symbol. There are 10 math symbols available. The student creates a key, a
list of his letter-symbol replacements, and gives it to his partner to use to decode the word.

b. Explain how you would determine the number of different keys that can be created for
the word FACTOR, and determine the number of possible keys using your strategy.
[2 marks]

There are © ?CES\\O\{ matn s\;m\o‘k Mt can ‘e ued
‘o m&a_,e,-\'\/w_ code. The word FACTOR. haw (b difkrent
lefers, Thvs means thal eadn seperatc |
would or\\-,_‘ vie b oot of the VO mau/\ SYm \e..
Eq uBN wle You can AAUM\\N,%V\UW\W
of dilfront legs that can b crested.

oCo = 210, There are 210 A’s%\.u{
possile\dhes

Total Score - 3.5 marks Rationale

Part a: 3 marks In part a, the response illustrates a valid algebraic process to
determine the correct number of students in the class. The
Part b: 0.5 marks response also clearly identifies and explains the extraneous

solution. In part b, the response contains an explanation that
only addresses the selection of 6 symbols and an incorrect
calculation for the number of keys.
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Sample response 11

Use the following information to answer written-response question 3.

Students in a math class are creating and exchanging encoded messages with a partner.

l Written Response—5 marks

a. Given that 630 different pairs of students are possible, algebraically determine the
number of students in the math class. [3 marks]
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Use the following information to answer the next part of the written-response question.

A student is asked to encode the word FACTOR by replacing each letter of the word with
a different math symbol. There are 10 math symbols available. The student creates a key, a
list of his letter-symbol replacements, and gives it to his partner to use to decode the word.

b. Explain how you would determine the number of different keys that can be created for
the word FACTOR, and determine the number of possible keys using your strategy.
[2 marks]

6 math syMbolj tor b Jetws, Y owil
*Sor you hove 10Ce 08 M Dt Ombinutions 06 )

| Ao be wsel
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Overl
(0Ce x (P = for
o) = 210% 720

| fobd = 51260 |

Total Score - 4.5 marks Rationale

Part a: 3 marks In part a, the response illustrates a valid algebraic process to
determine the correct number of students in the class. The

Part b: 1.5 marks response also clearly identifies and explains the extraneous

solution. In part b, the response includes a partial explanation
and the correct number of keys. The explanation does not
explicitly address the fact that symbols cannot be repeated.
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Sample response 12

Use the following information to answer written-response question 3.

Students in a math class are creating and exchanging encoded messages with a partner.

|
(.2 224

|Written Response—5 marksJ

a. Given that 630 different pairs of students are possible, algebraically determine the
number of students in the math class. [3 marks]
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Use the following information to answer the next part of the written-response question.

A student is asked to encode the word FACTOR by replacing each letter of the word with
a different math symbol. There are 10 math symbols available. The student creates a key, a
list of his letter-symbol replacements, and gives it to his partner to use to decode the word.

b. Explain how you would determine the number of different keys that can be created for
the word FACTOR, and determine the number of possible keys using your strategy.
[2 marks]
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Total Score - 2.5 marks Rationale

Part a: 1 mark In part a, the response includes valid initial algebraic steps but
does not determine the correct resulting quadratic equation.
Part b: 1.5 marks In part b, the response includes a partial explanation and the

correct number of keys. The explanation does not explicitly
address the fact that the order of the symbols is important.
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