Part A: Multiple Choice
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CURRICULUM:

Organizers

1. Problem Solving

2. Patterns and Relations

3. Shape and Space
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Sub-Organizers

Problem Set

Sequences and Series
Polynomials

Logarithms and Exponents

Quadratic Relations
Quadratic Systems

Trigonometry
Geometry
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Multiple Choice = 66 marks
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Part B: Written Response

Q B C S CO PLO
1. 1 U 4 2 C7
2. 2 U 4 2 F2
3. 3 U 4 3 G7
4a. 4 U 3 2 E4
4b. 5 U 2 2 E4
5. 6 6] 4 21 D5, A7
6. 7 U 4 1 Al, A7
7. 8 U 4 3 H3
8. 9 H 5 3 H4
Written Response = 34 marks
Multiple Choice = 66 (44 questions)
Written Response = 34 (8 questions)
EXAMINATION TOTAL =100 marks
LEGEND:
Q = Question Number K = Keyed Response =~ C = Cognitive Level
B = Score Box Number S = Score CO = Curriculum Organizer

PLO = Prescribed Learning Outcome
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1. A cubic polynomial function has a double zero at -2 and a single zero at 3. If this function
passes through the point (4 ; —24), determine an equation of the function. Answer may be left

in factored form.

sy Solution

1 mark fora

l
y = a(x +2)*(x-3)

-24 = a(4 +2)*(4-3)
-24 = 36a

a=-2
3

(4 marks)

< 1 mark for factors

< 1 mark for substitution

< 1 mark

y= —%(x+2)2(x—3) < 1 mark
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2. Solve the following system algebraically. Express answers as ordered pairs. (4 marks)

3x2 -2y* =38
x2+y? =21
w3 Solution
3x? -2y* =38 3x% -2y? =38
=
xr+y? =21 2x% +2y* =42
5x% =80
x> =16
x==z4
x*+ y2 =21
16 +y* =21
y* =

-— % mark for setup (same for substitution)

< 1 mark for =, 1 mark for4

< 1 mark for substitution

< 1 mark for =, { mark for NG

". solutions are: (4, «/3) ) (4, —«/g) , (—4, \/g) , (—4, —\/5) <—%mark for any 2 ordered pairs.

0l6mak -4 -

Further 1 mark for the remaining
2 ordered pairs.
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3. Prove: (4 marks)
sinBcosO _ 1-cos6
1+cosO tan 0
vig Solution
LEFT SIDE RIGHT SIDE
sinBcos O 1-cos
1+cosH tan 0
_ sinBcos® . (1-cos6)
ek = = o (1-cos6)
gmark = sinBcos6(1-cos)
% mark — 1- 0082 0
Lmark > - sin @ cos-B(zl - cos 0)
sin“ 0
I mark — = cos0(1 - cos0)
2 sin O
1 mark — = cot6(1 - cos6)
1-cosO
% mark — = W
LS =RS
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3. Prove: (4 marks)

sin6cos 6 . 1-cosB
1+cosB tan 6
E Alternate Solution
LEFT SIDE RIGHT SIDE
sin 0 cos O 1-cosB
1+ cosO tan 0
~ (1-cos8) (1+cosH) £ gTnafk
tan®  (1+cos)
_ 1-cos’ 8 < } mark
% (1+ cos8) < 1 mark
1 mark
l2
- (sm 6) cos O } — 1 mark
" /sin® cosO 2
(cos 8 (1+cos 6))
o)
sin“ 0cos O 1
= —_—__ «— = k
sin 6(1 + cos 8) 2 mar
_ sinBcosO ol
1+ cosB 2 mark

LS=RS
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Note: this question has two parts, a) and b).
A grid is provided for rough work only.

4. An ellipse which has vertices at (—2, 2) and (8, 2) is tangent to the x-axis.

a) Determine an equation of this ellipse. (3 marks)
s2g Solution
2
(x-3°  (»-2)
2% T4 T 1 1 mark for centre (3, 2)
0 ? 1 mark for form of equation

3 mark 1 mark

b) If (6, y) is a point on the ellipse, determine all possible values for y. (2 marks) \
U= == S — e — S — 1
3] Solution
_2\2 L 2
(6 ) 53) + ('V 4—) =1 - % mark for substituting (6 , y) into an equation
=l (»-2)* _ 1
25 4
2
0-2) 16 _1
Y- 5 mark
2 _ 64
-2 =9
(y-2)" = %%
8
-2=2x—==2160
7 5
~y=2+1.6=3.60 or y=2-1.6=040
i t
% mark % mark
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5. Solve the following system using a graphing calculator. (4 marks)

Sketch the graph in the viewing window below. State the function(s) that you entered to obtain
your graph and your solution. Indicate the dimensions of the viewing window that will show
enough of the graph so that recognizable characteristics of the function(s) and all intersection points
are visible.

m Solution

Y, =2"°-3

« 1 mark for equations
Y, = log(x +2) 2
- log2
|( —/ < 1 mark for graph

X [__3’ 13] y [_5, 5] < 1 mark for window dimensions

(-1.87, -3.00) < 1mark
(1176, 3.78) < 1 mark

14 marks for x-values only in solution.
3 marks if y on the paper but committed to x-values only.
Cap at 3 marks if 2 solutions are correct but equations are written incorrectly.
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5. Solve the following system using a graphing calculator. (4 marks)

Sketch the graph in the viewing window below. State the function(s) that you entered to obtain
your graph and your solution. Indicate the dimensions of the viewing window that will show
enough of the graph so that recognizable characteristics of the function(s) and all intersection points
are visible.

vij Alternate Solution

B log(x +2)
log2

< L mark for equation

Y1=2x_9_3 2

l

\ < 1 mark for graph

x [_3’ 13] y [—8, 5] < 1 mark for window dimensions

(-1.87, -3.00) < I1mark
(11.76, 3.78) < 1 mark
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6. Solve the following equation using a graphing calculator. (4 marks)
12[x-1]=|x+2|
Sketch the graph in the viewing window below and indicate appropriate window dimensions.

State the function(s) used in your graph. Ensure that the relative maximum and relative minimum
points of the function(s) are visible within the viewing window.

s3] Solution
Y, =1.2|x-1|-|x+2| < 1 mark for equation
< 1 mark for graph
2 [_10’ 20] y [_6 ’ 6] < 1 mark for window dimensions

=-036, 16

1mark 1mark

E Alternate Solution

Y, =1.2|x-1]
< 1 mark for equations

Y, =|x+2]

< 1 mark for graph

/

x [-10, 30] y [-10, 30] < 1 mark for window dimensions

=-036, 16

1mark 1mark
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7. A circle with centre O has parallel chords AB and CD. If AB=12cm, CD =16cm, OE =5cm
and OE 1 CD, determine the distance between the chords. (4 marks)

s Solution

A

r? =82 +5* =89 < 1mark

r=-/89 < 1 mark
x?=r2-6° < 1 mark
x* = 89-36
x? =53
x =+/53 < 1 mark
distance = 5 ++/53 = 12.2801... < 1 mark
1 =12.28 cm

2 mark

1 mark for diagram only
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Students must choose one or the other method of proof.

8. Complete the proof. (5 marks)

A

Diagram clarification: O is the centre of the circle

Given: AB is tangent to the circle at C
DC bisects LEDB

Prove: DB L AB

i Solution

Paragraph proof method:

Since AB is a tangent, £3 =27 (% mark) by £ between tangent and chord (1 mark)
and since DC bisects ZEDB, £5=46 (% mark) by definition of an angle bisector.
Therefore £4 =22 (4 mark) by 3rd Zsof As (4 mark), but £2=90° (1 mark)
since it is an inscribed £ on the diameter (% mark), so 24 =90° (% mark).

Thus DB 1L AB by definition of perpendicular (3 mark).
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8. Complete the proof.

Diagram clarification: O is the centre of the circle

Given: AB is tangent to the circle at C
DC bisects ZEDB

Prove: DB LAB

sy Solution

016mak
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1 mark —

1 mark —

1 mark —

1 mark —

Two-column proof method:

STATEMENT

REASON

AB is tangent to the circle

£L3=/LT

DC bisects ZEDB

£L5=1L6
L4 =12
£2 =90°
44 =90°
DB .1 AB

L

given

Z between tangent and chord

given

definition of Z bisector
3rd /s of As are =

inscribed Z on diameter = 90°

substitution

definition of L

END OF KEY
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<« 1 mark

« 1 mark

< 1 mark

< 1 mark
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