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Question 1 (3 marks)

State whether the statement is true or false.

point one unit down, and then reflect it about the line y = —2x.

Statement True False
a. To transform a function, we simply substitute in the x and y in terms of x’ and
Y Y
b. Rotations and reflections preserve the length of shapes, but dilations and shears
do not. v
c. The rotation of 8 clockwise around the origin is given by the following matrix:
cos(8) —sin(@) It’s clockwisel v
sin(8) cos(6)
d. A rotation by 60° anti-clockwise about the point (1, 2) is the same as
translating one unit down, two units to the left, rotating 60° about the origin, %
and then translating one unit upward, and finally translating two units to the
right.
e. To reflect around a point (a, b), we first translate a units right and b units up. v
IWe go the other way around.|
f. To reflect a point about the line y = —2x + 1, first you need to translate the S
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Question 2 (3 marks)

Find the equation of the line y = %x — 1 after it undergoes a shear of factor —2 parallel to the y-axis.

"=l 1 Ol.|x x'=x
' 21 ’=y_2'x
a [xH1 ofL.[x =
2 1 ' =2- X4y
I '2 PO | ) e
solve(2- x+y=—- y=—"-
gty 2

Space for Personal Notes

SM12 [4.3] - Transformations Il - Test Solutions ‘ 3




G.ONTOUREDUCA'“ON VCE Specialist Mathematics ¥

Question 3 (4 marks)

Find the matrix corresponding to each of the following linear transformations, and hence find the image of the
point (1,2) after undergoing each of the transformations.

a. Rotation by 60° anticlockwise. (2 marks)

V3

N |-

—feos(®) —sm(@)]
—— (@) cos(2) 2

+1|f——

|G

b. Reflectioninthe liney = \%x. (2 marks)

V3 +2

— @ =07,
—lsn ) —cos@‘ : sl
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Question 4 (5 marks)

a. Find the matrix that will reflect the point (x, y) in the line through the origin at an angle of 30° to the positive

direction of the x-axis. (2 marks)

We simply let 8 = 30°, and so the required reflection matrix is:

1
cos (20) sin (29)] 3 [cos(60°) sin(60°) B 2
sin (20) —cos (20) B sin(60°) — cos(60°) B V3

2

b. Find the matrix that will reflect the point (x, y) in the line y = 2x. (3 marks)

Sincetan(f) =2 = % we draw a right-angled triangle with opposite and adjacent lengths 2 and 1 respectively.

i

Pythagoras’ theorem gives the hypotenuse as /5. Therefore

2

cos(9) = \/—15 and sin(9) = =

We then use the double angle formulas to show that:

2 1 4
sin(20) = 2sin(0) cos(f) =2 X —=X — = T

Therefore, the required reflection matrix is:

=
(26) = 2 cos?(6) 1—2(1)2 122123
CoSs = 4 CO0S = \/,g —5 = =

V5 V5

3 4

[cos (26) sin (20) 5 5

sin (20) —cos(20)] | 4 3

5 5
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Question 5 (6 marks)

Find the equation of the graph of y = 3x + 1 under a reflection in the line y = %x.

Solve( 32x —%z 3.(’2—5+@)+1,y)

(3.V3-1).((V3-3).x—2)
y= 26

- BV3 - 1)((V3-3)x—2)

S
e
[ w

e——

2 2
{ V3.x' y"
2

26
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Free 1-on-1 Consults

,
What Are 1-on-1 Consults? «%\‘

Who Runs Them? Experienced Contour tutors (45 + raw scores and 99 + ATARs).

Who Can Join? Fully enrolled Contour students.

When Are They? 30-minute 1-on-1 help sessions, after-school weekdays, and all-day weekends.
What To Do? Join on time, ask questions, re-learn concepts, or extend yourself!

Price? Completely free!

One Active Booking Per Subject: Must attend your current consultation before scheduling the next. :)
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SAVE THE LINK, AND MAKE THE MOST OF THIS (FREE) SERVICE!

G

Booking Link

bit.lv/contour-specialist-consult-2025
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