Mathematics 3204
Grading Standards June 2003

To view a copy of the exam go to
http://www.gov.nf.ca/edu/k12/pub/sample.htm

1. Pre-Marking Appraisal

All markers thoroughly reviewed the exam. It was considered to be quite fair. The course
outcomes were covered well and the exam was of reasonable length and difficulty. The
exam was error free and, as a result, no adjustments were necessary. The exam provided
a mix of questions that required specific approaches (such as #52 where students had to
set up a quadratic function) and questions that were more open-ended with regard to
approach (such as #57 where an algebraic solution was not required).

2. Post-Marking Report
(A)  Marking Standard and Consistency

On the first day, fifty papers were selected at random. Markers read these papers without
putting any marks on the paper. The mark for each question for all fifty exams was
recorded on a separate sheet of paper. Each day approximately six papers were inserted
into the stack of papers to be corrected that day. When these papers reappeared, the Chief
Marker compared the marks with the marks given earlier. Consistency in marking was
extremely high.

Throughout the entire marking period, the Chief Marker checked many papers for
consistency. Any inconsistencies were brought to the attention of the marker involved
and appropriate changes were made.

A computerized printout of reliability analysis using SPSS software was given to the
Chief Marker periodically throughout the marking process. The Board always had an
alpha value that rounded to 0.9 or above indicating a high reliability in the marking
process.
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(B)

Commentary on Responses

Many students used a method to factor that is referred to by many names (i.e., “Joe’s
Method,” “Borrow and Pay Back,” or AC Method”). The method, as shown in
student responses, has no apparent logical thought process evident from step to step:

5x% - 14x - 24
¥ - 14x - 120
(x - 20)(x + 6)
(5x - 20)(5x + 6)
(x - 4)(5x + 6)

The Marking Board suggests that students who factor using this method should do
their rough work on scrap paper and transfer only the factors to their exam, or,
alternatively, students could show correct workings for the method:

5x2—-14x-24
5(5x2-14x-24)
5
(5x)%-14(5x)-120
3

Let y = 5x

y2-14y-120
5

(y=20)(y+6)
5

(5x—-20)(5x+6)
5

(x — 4)(5x + 6)

Many students:

demonstrated weak basic mathematical skills. For instance, in #51 students said

o0 200 4 in #57 students said 40(1.07)* = 42.8",

made careless computational errors.

did not show sufficient workings for some questions.

did not know the quadratic formula, distance formula, and/or midpoint formula.
did not follow the instructions in certain questions. For instance, #52 and #58
required functions and many students answered these questions without stating the
required function.

did not distinguish between linear equations, quadratic equations, exponential
equations, and circle equations. For instance, in #59 students found the center of the
circle and substituted it in for (h, k) in y = a(x - h)* + k.

appeared to have memorized techniques for doing certain “types” of problems with
little or no understanding of the problem.

had weak factoring skills.
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3. Constructed Response Answers & Common Errors
4% 51. Algebraically determine the EXACT roots in simplest form for: 3x* + 2x = 3.

Answer Comment:

The problem required setting a quadratic equation equal to 0 and solving via
completing the square or by using the quadratic formula. There were two unequal
irrational roots.

e ——————y e neme - —

Excellent 3.)(2* 252

Answer .

Exemplar: s 4 Sx 1’* 2x-5:=0
b H= -bigbl_dtac

C:-o 20,
-2 :‘IS(ZJ‘- 4(3)(-)

| 2(5)

: 2314436
"

= -2+ 240

= #11440
_-____._,—-l"'

Good W
Answer Exemplar:

T tpan -3 = 0

LT=-bh2 NP — et

It

}' B A N R YY)
X
= ATYEC 36
- ,\& .
= mREN-BR S=B3 - 2t Jiowa i - 2ERITR
b : L - @
=

[2 5
w Should have become‘”‘/%, however22¥=32 yas

6 6
correctly simplified therefore credit was assigned for this
simplification.
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Commentary & Common Errors

Many students:

* do not know the quadratic formula.
* do not know how to simplify radicals.
* do not understand the concept of exact roots. For example:

24440 _ 2463
6 6

2+6.3 8.3 — l 4

o O

2-6.3 43 _
63 = A3 = 072

Errors:

» simplifying radicals incorrectly (i.e., \/E = 2\/5 or \/% = 8\/g )

* using a =3, b =2 and ¢ = 3 in the quadratic formula
* attempting to factor 3x* +2x - 3
T o=

« simplifying % tobe @

- simplifying Z=M0 to he 200

« simplifying +/2° —4(3)(-3) tobe V4-36

* not rejecting the negative result
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4% 52. A farmer is making a rectangular pen for chickens. One side of a barn will be
used as a side of the pen and the farmer has 20m of fencing in total. Set up a
quadratic function and use it to find the length and width of the pen that will give
the pen maximum area.

Answer Comment:

The problem required quantifying a three-sided rectangular diagram by assigning ‘x’
to width and *20-2x’ to length to determine the maximum value of the related area
function.

Excellent
Answer Exemplar:

the pen meximum area.
Lal

T g Ametend TF
20-2w= A AT-TST20w
T
70= 205 + [
1o}
B ki his arss, e shaudd ool B o
_‘Srru:f&uwﬂtama’fam%

Good Answer
Exemplar: : LU RS LCEGAAILTNLE ALEH, .
_!2 = Q'CD— [=I0% ) WMJ artde L
: R SO f"\a
P @aoou) ()
O= dous - DodT.
Frm - @D oW £ )
w= -2G0 10 Lo £ 89D : 3
; : 3 . .
I ety w -9 ~3 D
Ll (m-so)e Com5)?

The student transformed the equation into a necessary form but failed
to answer the question.
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Commentary & Common Errors

Many students:

answered the question by completing the square and stated the vertex values for
the length and width.

sated the answer only, showing no workings or explanation.

did not attempt the question.

found the function only.

Errors:

setting the function equal to zero, then solving using the quadratic formula
(-2x*+20x=0)

writing the function incorrectly when rewriting in descending order

(v = 20x- 2x* became y = 2x” - 20x)

factoring incorrectly (- 2x* + 20x became -2 (x* +10x)

stating the area of the rectangle as 2x(20 - 2x) instead of x(20 - 2x)

using a table of values to find the answer without setting up a quadratic function
as the question specified

creating the function, but when completing the square, did not factor out (- 2), in
fact, ignored it (i.e., y = - 2x* + 20x + 100)
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4% 53. A golf ball is hit from the top of a tower that is 24m high. The ball follows a
parabolic path defined by the function y =-5x>+14x+ 24 where x represents

the time in seconds since the ball was hit, and y represents the height of the ball

above the ground in metres. Algebraically determine how long the ball is in the
air.

Correct Answer:

This problem required determining the zeros of a quadratic function (quadratic

formula, completing the square, factoring), rejecting the negative value, and stating
the elapsed time from t=0 to the other zero, 4.

Excellent a. _ _ _ :
Exemplar Y= S T e 428 _ 9 S0 v MUY« \
Answer: )
(3 = -Brta iz ¥ 24 = -0 4G« Y
O (-5t 200 br > 24) O=- 30 +50
' G".Ea%:{'x **-I}»'.i-fpfz —-‘4) &0y ’/\
O = (Bx-6)(x W) o
%l sesd The golf® ball s in +he @ir
5 for U secondy
Good
Answer N
Exemplar: '
plars /s e
=a _ ¥z =i 2o
Ve L]+
SRR GO SNSRI WAREEPIR T o=
[CR-Y
zt-s) _
AR IR B S A
g = eHe .y, ;
¥= u 4 B0 1o
T : .
e T B R
}(... ‘M{‘D :-5[\’“’)_1_5&_,‘14
e ¢4.¢ $0'+s80
g feo -
Losing the negative on the denominator caused incorrect signs on the
zeros, the time the ball was in the air was not explicitly indicated.
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Commentary & Errors

Many students:

» appear to have memorized techniques for doing this type of problem and appear
to have little understanding of the problem e.g., many students found the vertex.

* do not know the quadratic formula.

» made careless computational and/or copying errors.

Errors:

» failing to substitute “0” in place of “y” in the equation
* replacing y with 24
* making errors within the quadratic formula for example:

(i) NL=A4C5H24) _ 196450
2(-5) ~10

(i) V676 =26

» finding the x-coordinate of the vertex and saying it was the solution to the

problem
* not factoring - 5 out when completing the square
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4% 54. A batter hits a baseball into the air. The ball follows a path described by the
equation /(x)=—4.0x" +36.2x+3.0 where £ is the height of the ball above the

ground in meters and x is the time in seconds since the ball was hit. Algebraically
find the approximate instantaneous rate of change of height of the ball at 5.5
seconds.

Answer Comment:
Determining the approximate instantaneous rate of change of height of the ball
involves calculating a secant slope on an x—interval no more than 0.1 x—units

(seconds here) on either side of the point in question on the quadratic function
provided.

Excellent
Answer
Exemplar:

i) = OB Be.aR 0

uEL 54 andSie
s} = 4oEaP e 2ealsa) + 3.0

WS 0= H.0l5 e+ Fe A6 1340
eSS g x S08 A X 34D
R ST

[y

1+

Flsai-2(5M) _ go.3%-31.34 . Ml oo
LS =5 0aY B~ 5.1 0.2 I

Tha  rodomdmmamad Adkd

G Chamyg oy waignt gytha

o4 5.5 poccegie W <T.R mig

Wathematics 3204 June 0D Page 12 0f 16 ; ,a'
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Excellent
Answer

seconds. ) ) e,
Exemplar? s Flve) | v, £l | skpe komm
%, 2rr-53.8 227 - -8
ss |ew | He |88 | BT T
N - -~ 2.8
ss g | 4.5 [eyg (B=BRY 720 .38 mis
. 5.5 -5 )
' e~ BY o« -2F = -5.8mhk
5.5 2l 5.0 BY $E-g.e <
BLI-GLBY ==Y . -7 Ymi
.S . 5. 1.8\ .
5 &l Y ) T en o
a5 | mig. | 54375 Brel Bli- 8.0 o 007k - A7k,
’ S -B4Y G.a) 1
— BL G- B el L = NB o
. 54999 (2107 =
3.3 Bl 5.5 BN v
= - 718.—1\]‘5‘
Z-’I‘ The instonttanass rok of Ch(!ﬂﬂc-oF tig htlgh’r
of Foepodl oF 525 Scereds i3 ﬂp];rm((rﬂﬂ‘f'ty -5.0mis.
Thrs 15 A Slope of whieh (18 opPrac hqy.
Good
Answer
Exemplar:

inst. vode of d\av\?'»s: h(s4) = .94
/ hise = $o2¢

Ball chang he(%)u- of rode of-:
o8- FLE¥E = —L2% - 49 ny,

S:+"5'é -0 >
at 5.5 “londs.

3

The student subtracted the x—values in the denominator in reverse
order against the numerator causing the opposite sign on the answer.
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Commentary & Common Errors

Many students:

» mis-read the question and ignored the algebraic procedure. For instance, many
only calculated /(5.5)

» chose values that were not sufficiently close to 5.5 (i.e., 5 and 6)

+ could not relate slope to instantaneous rate of change

* did not attempt the question

Errors:

* writing an incorrect slope formula:

h +h

() s

X XA —X;

() 7650
xz(h(xz)) x(h(x))

(ii) 2"

» writing the correct slope formula but values in numerator or denominator are
calculated in reverse order for example:

h(5.51)=h(5.50)
550-5.51

» obtaining an incorrect answer by careless computation (i.e., - 0.78m/s)
» calculating A(5.6) - h(5.4) = h(0.2)
* solving the problem as follows:

h(T)=-4T> +36.2T +3
h(5.5)=81.1

answer = £

= 14.7

* making careless computational errors in calculating the final answer

» writing either the numbers in the numerator or the numbers in the denominator of
the slope formula in reverse order, therefore obtaining an incorrect sign in the
final answer

* rejecting the negative value in their final answer
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3%

4x
55. Solve for x: (\/§) —7x+3

Answer Comment:
Solving this same base exponential equation involves determining the common base,
using exponent laws, and solving a linear equation to determine x.

B [l
e <
1 a4,
Excellent o _ o
Answer Palue : o
Exemplar: w35 Solveforx (Ji ) =273
' Lﬁ\f& =™
(97 e
.g"(’;c . 3'3\:1.\3"!
.59\'&_ 33:1_\01 .
242 VERQ :
A S B 3
— = Dl
Y
|
Good
Answer e
Exemplar: s 55 Solveforx (J:?]‘“ =277
Uy 3\ X3
["'LEJ “=(3 )
=3 Y
\':\q’c\ [ (’IE’:‘]L'\ % = ‘33’
”IS?.";;‘"? '3'?;',_;_;_53:(-\-‘3

N

ST 2

Sx¥g
3

The student did not set the exponents equal thus failing to complete
the final stage of the problem.
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Commentary & Common Errors

Many students:

were aware of the procedure necessary to complete this question, but had
difficulty executing the process.
chose a more difficult but equally correct approach to this question. For

4x x .
example, (\/§ ) became3? and students proceeded to find a common denominator
to solve 4= = 3x + 9 rather than first simplifying 4= to 2x.

changed J3 to1.73 and then took the log of both sides of the equation. This

resulted in the use of decimals, leading to answers that were not exact. Students
were given full credit for approximate solutions. However, it is possible on future
public exams for students to be asked for the exact solution.

Errors:

incorrectly changing \/g to3>or3’

incorrectly changing 27 to 3° or 3\/§

making exponents equivalent without getting common bases for example:

(ﬁ)“ = 27" led to 4x = x +3or(\/§)4x =33 ed to4x = 3x+9,

not using the distributive property for example:

(33 )x+3 became 3°*"

multiplying incorrectly for example:

(33 )x+3 became 3°**°

concluding if -x=9,thenx=9 or x = %
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4% 56. Solve for x: log, x+log;(x—2)=1

Answer Comment:

This base 3 logarithm equation involved combining two logarithms, rewriting in
exponential form, solving the resulting quadratic equation, and rejecting the
inadmissible x = —1.

Excellent - . .
Answer :
Exemplar: 1033 (0(x-2 )=
||0f]5 mi'lij: )
! r:'. :I,i' aes
D'; /_,I T '2-'1_'-3 %
Oe =) -
A-E=0o , Frt= O
rejected
Good
Answer
+ :'.-j ||
Exemplar: Z‘}"f’z‘ 5?155:‘[-_'?) ’
R |
= : Cr2 9y) = 5’)*)(_9)1 w03
3*;31'2-'@;(-5 aL)
O=zx%.a¢-3 ;“"91_)‘}'-*13
3
i m2car.y &Y.
- -
E.'.-"-é - (‘f 5

The student made an error in the final step of the quadratic formula.
Specifically, 2% became 4 rather than 3. Also, the negative root was

not rejected.
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Commentary & Common Errors

Many students:

« changed 1 to log, 3resultinginlog, x* — 2x = log, 3, leading to equal

arguments rather than converting to exponential form.

» did not attempt to change to exponential form.

» chose to solve the quadratic equation by completing the square. Often, when they
used this method, they only indicated the positive square root. As a result, the
negative root was lost in the process.

Errors:

difficulty changing to exponential form. In many instances

log, x> —2x =1 became x> -2x=1

* not rejecting the negative root

* ignoring the logs, resultingin x +x-2=1orx(x-2)=1

* dividing arguments rather than multiplying

* adding arguments rather than multiplying

» factoring incorrectly or executing the quadratic formula incorrectly

+ changing log, x to 0.4771, which is the value of log3
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4% 57. Suppose the cost of a ticket to an NHL hockey game increases by 7% yearly. If
the cost of a ticket now is $40, how long will it take to increase to $60?

Answer Comment:
The problem required determining the correct exponential model for ticket cost and
then solving for a specific cost using logarithms.

Excellent
Answer [ = el W= 98 (ron®
Exemplar:
Toxioa, =5"\0 laty = woO L'I»G"l\ix
waxs = (1 ety o = (.01
=. (1 % 0.0 “o
-~ (] 3 -;L\.o‘l]"‘
Li“m”“". = % 2 Lf
Log 1.5 = lnan..a'l"
l(‘a.qq = ) ;L-Gj 1.5 = x Loglod
b = =
Leg S = x
T cuoand =Ko tog 1.6
o oo B wnssnag S.aa =n |
n PO, W = X
Pace 19 afF 16 hnthematios 390 Tume 20437
Good
Answer % %
¢ V4 p
Exemplar: e} —a-b %0 60 = 4ol t.07)

. o
og 24002 log |

W = 193 2400

\A::”‘g

about 115Y 8&(5{‘?)

The student multiplied the initial amount by the base rather than
dividing.
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Commentary & Errors

Many students:

* chose to use trial and error to solve 60 = 40(1.07)" or the trace/table features on a
graphing calculation for this question. As the wording of the question did not
specify the approach to be used, or that an equation was required, students were
given full marks for the approach, provided sufficient workings were shown.

* did not consider the reasonableness of their solution. For instance, responses of 1
year and over 2000 years were common.

Errors:

 not recalling the technique of taking the log of both sides to solve 60 = 40(1.07)'
* incorrectly rearranging the equation to solve for time
(i.e., 60 =40(1.07) became 20 = 1.07")
* multiplying the base by the initial amount
(i.e., 60 =40 (1.07)' became 60 = 42.8")
* neglecting to show sufficient workings
(i.e., 60 = 40(1.07)" therefore t = 6)
+ using calculators incorrectly

( os(3)

3
2
TosaoT) ) was entered as log (—1 = )
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4% 58. The temperature in a house at the time of a power failure was 22°C. The outside
temperature was 0°C. If the temperature inside the house decreases at a rate of
13% every 2 hours, create a function to model the situation and use it to
determine the temperature in the house after five hours.

Answer Comment:
The problem required determining the correct exponential function to model the
temperature and evaluating it for a specific time.

Excellent A LA i AR 1 o 2 it 2 10 25
B X

Answer eimbiat (03) \ VEalb) /“‘x/

Exemplar: be dunense 15k Ny = 59/ ?7) 2

1=t113

=) N =22{(. f’?)jf’z

%= Tpe afer 2.9

G.ewlhl:-uri ‘Y':'Qa('ﬂ
Ferp daermads J= 22 Teed _ 1«{

Do dompeistune K MW%}&’W—

Good e veattm mom maesg e e = 2on e et Sonen s s
Answer
T= dernparadures
Exemplar: F=7 g\(aﬁﬂt’fﬁu 2ot berp
_ 087 = rake. ok temp
=22 (0) % %= s ,
T= 548°C. |
Prh,i' ,‘{]mp_m;& B;’ Hu _haae fli:‘l-ﬁi" Chaus wen SH8% \

The student made a calculation error in the final step.
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Commentary & Errors

Many students:

» did not consider the reasonableness of their solution. For instance, a decrease to
0.13°C in just 5 hours or having the temperature actually increase.

Errors:

 writing the exponential expression 22(0.87)é instead of the exponential function

y =22(0.87)" or f(¢) = 22(0.87)?

* not realizing that this was an exponential situation and therefore setting it up as
linear
» setting up a growth situation instead of a decay situation

« forgetting to use 3 as the exponent to compensate for the rate of change
happening every two hours
* using %as the exponent instead of &

* not using the correct base (i.e., using 0.13 or - 0.87 instead of 0.87)
» setting up the equation properly, yet being unable to calculate a fractional
exponent properly, or entering it improperly into the calculator
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3% 59. A circle has a diameter with endpoints (—7, 4) and (1, —2). Find the equation of
the circle in standard form.

Answer Comment:

This problem requires the midpoint formula on diameter endpoints to determine the
centre, and the distance formula on an appropriate pair of points to determine the
radius, then re-writing that information as a circle in standard form.

Excellent

Answer

Exemplar: (13Use Midpoint foemoton %o calealale. 4t Contee,
“‘-“)@“““ = (L_L-.)h us 3,) '41-1 ‘H--'a.) =(-3,1)

(M 0w diskase Bemuta b BYolsle dighaga bl enhe 30d 30 endoaint . (~Tvd)

\‘5 c\“r\r(&-ﬂ"ﬂy-g.f- =',J_€3‘-‘1)t+(1,.4] = Jlo+q =58 =5

Jo e tadius s 5.
) (xenl Hy=0)" = 85 T e egetm o8 Hhe acole,

( :OOd . kS o, L GILLLT LIS 0 WIALIIRGL TELGL Lol UILATLIIT | Fy “Tf Whilub R s & iiea Limsr wajairsscas wa

N - the cirele it standard form. 3 ( -\f J'_\,‘

nswer . ¢ L RS M, Pt = 'q
Exemplar: Ofp= NNy

: N L)+ (=2 = (‘-—-q' LN q;_—_g_\
A8y T (o oo
Aot + 3l "3 7 _2‘)
r

2| s
=1 e 5 : l)

"

n t

O rasws g £ (o
r= 5 =% lECbuchn s
$y-1) = o)

The student did not give the correct equation of the circle. The
equation provided was a quadratic.
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Commentary & Errors

Many students:

did not know the standard form of a circle; many wrote their answer in
transformational form.

Errors:

writing final answers in the form y = a(x -h)* + k where (h, k) was the centre of
the circle
putting the final answer in standard form for a quadratic, even after doing all other

workings correctly
simplifying 5 to 3

using (Xl ;Xz ,@) for the midpoint formula

using the wrong radius for example; (i.e., 10or \/10)

subtracting incorrectly in distance formula, especially in computing 3 — 7
using incorrect formulas for distance and midpoint
computational errors
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4% 60. Prove that the line x—4)+30 =0 passes through the centre of
x4+ +12x-12y+27=0.

Answer Comment:
The problem required determining the centre of the circle from the general form
provided, and demonstrating that the centre satisfied the equation of the line given.

Excellent Ay iem—ayr ol
Answer 2 o
Exemplar: X-l—l?-x+___ +Y -IZY.{. _ =—27

)7—

NAH) £ (y -6

< cartre s (6.0)

and Since  (-6) -4(4) + 30 =‘-/O Af-

+he line x - ‘l—y +30 =0 cem-/am;
+he conbe of the curch L

et

Good
Answer N
Exemplar: * hj’ Fi3x -tdy ¥II=0 ’
‘ (x? #1rx)+ Ly ~1ay) 2770 Q
¥ 2 v 36 a-ahujne ral=Q /‘5
(x +6)> + (y=¢)°- 3¢ -3L+22 =0
(e re)® + fy-§)* =43 _
(:_5) ¢ e Ko L
T 6 -wi-¢) r3o
\ ' 6 - {-aq)rio
=& &G
& D

The student stated the centre of the circle incorrectly but demonstrated
a correct approach for testing the given condition.
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Commentary & Errors

Many students:

* did not attempt the question.
Errors:

* not stating the coordinates of the centre

» stating the centre as (6, -6) instead of (-6, 6)

» collecting x terms and factoring out x

* not finishing the question (for example, just finding the circle’s centre)

« stating x> +)* +12x - 12y +27 =x -4y + 30

* not substituting the coordinates of the centre of the circle into the equation
x-4+30=0

* rearranging/manipulating the equation to complete the square

» careless computational and/or copying errors
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4% 61. Determine the centre and lengths of the two axes of the ellipse

16x* +9y* —32x+36y-92=0.

Correct Answer:

The problem involved completing the square from the general form of a given ellipse
and identifying and using values correctly to determine the centre and semi-major and
semi-minor axis lengths, doubling to find major and minor axis lengths,.

Excellent 1RI +2FF —Jdad TAUFTTL= o
Answer i , . W
Exemplar - I - (DLt up Varokles: e k th
. bor™ 32 +y =436y =92 C@f the Mapr(y)
{0} o ~plere tht Sduaf?: axXi% 15 &
[{ (=20 +qly*+ ‘!‘-;F?l Ale ‘9,,&1_[‘1 of the
L{' l6(*1—1x+2.+ﬁ(y‘+q?+4):?2-! Ibt36 '?;’E?V G0 axs
1Lk q (y 220 = 1Y The Gonlre 15 .
o A _ loceted o (1 )2,)
m) Cha.n:de £o tressformatons) Form.
1 (x~D Wy =ty
T T THp o
L ‘a '
"y G e L ogaytag n 3 [x-iﬂ’-r,[-,{-_{yq)]‘:;

Good
Answer IUA %) —J2KF3UF—ws =0, ..2
Exemplar: lox™ - 32 + qj? ¢ 3w =9

nol - A Jrl) + C]{_;? + Hfj ¥ "’|> = Y74 (]w;l}rﬁﬁ)
]w(ft'i)ﬁ & q(ulf )q‘ -:.rl_“|_‘-ﬁ__. '

e e v

L ()t _1.‘@(3*?) = |

Ao aX15= 3
7 z maj,m s = L
E%‘ (I' DJ + %ﬁ{'ﬁﬂ = ] certre = @ , ) /‘))

The student represented the semi-axis lengths of 3 & 4 as the axis
lengths instead of the actual lengths 6 & 8.
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Commentary & Errors
Many students:

» did not read the question carefully (i.e., students did not state the centre and the
lengths of the two axes).
* have weak factoring skills.

Errors:

* not factoring out the leading coefficients prior to completing the square

* not compensating on the right-hand side with 16 and 36 (i.e., using 1 and 4
instead)

» subtracting instead of adding 16 and 36 on the right-hand side

* dividing 144 by 144 and getting 0

» copying part of the question incorrectly (i.e., -36y instead of +36y)

» factoring incorrectly (i.e., sign errors)

* not taking the square root of 9 and 16 when expressing the equation in

transformational form, resulting in [é (x— 1)]2 + [% (y+ 2)]z =1

* not correctly changing from standard form to transformational form
* making copying and/or computational errors
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4%

62. Pat is building a garage. The four corners of the garage are located at A(4,8),

B(- 6, 6), C(— 4, —4), and D(6, — 2). Prove quadrilateral ABCD is a square.

Correct Answer:

One method would include demonstrating that all sides were equal via the distance
formula and demonstrating that at least 2 adjacent sides have opposite reciprocal
slopes. The concluding statement would essentially be, “Since all sides are equal, and
adjacent sides are perpendicular, ABCD is a square.”

Another method would include showing via the distance formula that the diagonals
were equal, showing via the midpoint formula that the diagonals bisected each other
(shared a common midpoint), and showing via slopes that the diagonals are
perpendicular. The concluding statement would essentially be, “Since the diagonals

are equal and perpendicular bisectors of each other, ABCD is a square.

Other sufficient conditions

2

were given full credit, such as, showing all angles are right

angles and two adjacent sides are equal.

Excellent
Answer
Exemplar:
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Good
Answer
Exemplar:

D=0, O, LA b, =t by WL LA, — L F CEUY G W UL G A ST 13 A S Ul
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iJ-!u?; M) & 5£mq.£€ 8L 1 qpary 4&{'(' g!af(f
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The student used the distance formula and stated correctly that all
sides were equal. The student also found the slopes of sides BC and
AD. However, the student did not state what the slopes meant with
respect to the diagram. They did not prove the square contained a
right angle.
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Commentary & Errors
Many students:

» used incorrect terminology when making conclusions. For example, when finding
slopes to be negative reciprocals, students stated that the lines were 1 bisectors,
instead of just 1.

» occasionally did not use the word diagonal...instead, students referred to it as the
distance from corner to corner.

Errors:

—10

» simplifying 5% to be -5 or stating that 5 was -

X —X

 using the incorrect slope formula for example: —
V2™

(=3 )2 +Hy2=n )2
Jea+n Y + (o)’

» using the incorrect distance formula for example:

«  reducing \/104 tobe~/100 -4 =10-2 =20

* not stating a conclusion after completing the necessary workings
* ot concluding that sides of the square formed right angles or 1 lines after finding

the slopes were negative reciprocals

» leaving off the negative sign when reducing fractions for example: % = %

+ stating that sides of the square were 1 bisectors of each other, rather than stating
there were L

+ stating that all sides equal was enough to guarantee the figure was a square

+ stating that since the figure had four right angles, it must be a square

+ stating that it was sufficient to show all sides equal to guarantee the quadrilateral
was a square

+ calculating the slopes of all four sides of the quadrilateral and stating that since all
angles were right angles; the figure was a square

. . -
* using an incorrect formula for slope such as ﬁ
2 1

* using an incorrect (or not knowing any) distance formula...or leaving off the

\/— symbol.

* making errors in simplifying radicals for example Jio4

* making errors in simplifying fractions

* not writing a concluding statement in their proof

+ thinking it was sufficient to sketch the figure ABCD and state that all sides were
equal and all angles were 90° without showing any workings
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4% 63. A circle with centre O, and the square OCDE, share some of the same area as
shown. If Z/OAB =45°, OB =20m, and DE = 50m, find the area of the shaded
region.

Answer Comment:
This problem involved determining the area of the
circle and taking one-quarter of it to reflect the portion

of the circle taken up by a sector, determining the area A
of the square; and then subtracting the area of the A B
D

sector from the square.

50m

Excellent
Answer
Exemplar:

“[&Ddcd rq:i\m) = ﬂf-:qmc) -4 [scc‘-.‘m)
Sk = fieen, 6% Squore
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b ={(00)(c0)
?\" A3V '

%Lg_é’- Prfccx% Seeior

f=_0_ T
60

%= 90 ,Wim)
=D

fi= (25 )1 256.64)
‘Fi -Eﬂ"r. |(:)m"
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Good

Answer
Exemplar:
region.
e, af squens OCRE 2 Lxes
ﬂébq T BOm s E0m
= g500m"
Oures. of HtO1 457 i 200
3o®
= 50T
Z 18T.! m*

(Lt (*,.aiwdnd.r mmw-mm-c
T opEssret - 157, 1 m?
= Mz qm -

232 . mt

Qo
N

The student used a central angle of 45° instead of 90°
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Commentary & Errors

Many Students:

 found the area of AAOB due to the unnecessary inclusion of chord AB in the
diagram and then incorporated this area in the response to the question. Many
incorrect approaches were employed such as

A +A

square ~ £ }sector

A
A

triangle

square ~ £ sector ~ £ Mriangle

A

square ~ < Ysector

Atriangle

square Asector + Asegment

+ found the areas of the triangle, square, circle, sector and segment and then
correctly concluded that only the square and sector areas were needed in the final

step of the solution

segment

sector

> > > > >

Errors:

 calculating the area of a square incorrectly
(i.e., 30 x 50, 20 x 50, 40 x 50, 2(50) + 2(50), +(50)(50))
» using an incorrect central angle for the sector
(i.e., 45° 120°,270° and 100%)
* using 27zror 277 to find the area of a circle
* using incorrect circle terminology (i.e., segment for sector and arc for segment)
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Part I: Cognitive Level & Key [50%]

Q= Quadratics; R=Rate of Change; E=Exp. And Log.; G=Circle Geometry; P=Probability

ltem Outcome C P1 P2 PS Item Outcome C P1 P2 PS
1-D C32 Q 26-B B12 E
2-A A4 Q 27-D A5 E
3-A C8 Q 28-B B1, B12,C24 E
4-D C9 Q 29-D C4,C11 E
5-A C8 Q 30-B B13 E
6-D A4 Q 31-C C24,B12 E
7-A C31 Q 32-D C34 E
8-D C29 Q 33-B Cc19 E

9-B C4 Q 34-B C24,B12 E
10-C B1, C22 Q 35-D B1, B12, A5 E
11-A C4 Q 36-B A5, B1 E
12-D C15 Q 37-C E13 G

13-B C3 Q 38-D E12 G

14-B A7 Q 39-C E13 G

15-C Cc8 Q 40-D E3 G
16-C A4, B1 Q 41-C A3, C36 G
17-D c16 R 42-C E4 G
18-D B4 R 43-B D1 G
19-B C11 E 44-A E4, E8, E7 G
20-A C34 E 45-A E3 G
21-A C33 E 46-A D1 G
22-A A7 E 47-B C36 G
23-D C11 E 48-A E13 G
24-A C19 E 49-A E4 G
25-C B2 E 50-B E4 G
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Part II: Cognitive Level & Value [50%]

Q= Quadratics; R=Rate of Change; E=Exp. And Log.; G=Circle Geometry; P=Probability

Item Outcome C P1 P2 PS Item Outcome C P1 P2 PS
51 [4] A3, C22, A9 Q 59 [3] D1, E4 G

52 [4] C1,C23 Q 60 [4] E4, E14 G

53 [4] C23, C31 Q 61 [4] E15 G
54 [4] Cc28 R 62 [4] E11, D1 G
55 [3] C24,B12 E 63 [4] E15 G
56 [4] B13,C24 E

57 [4] C2,C25 E

58 [4] C2,C34 E
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