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Section A: Compulsory Questions

Sub-Section [4.2.1]: Using Matrices for Linear Transformations

Question 1
For each of the following, write the transformation matrix for the given mapping.

a. (x,y) - (2x+3y,4x + 5y)

)

b. (x,y) = (—x +4y,6x — 2y)

c. (x,¥y)- (7x—3y,—5x +8y)
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Question 2

Tz[—42 ;

a. Find the image of the point (3, —2) under the transformation matrix:

=7

b. Find the image of the point (—1,5) under the transformation matrix:

¢. Find the image of the point (4,3) under the transformation matrix:

r=[5
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Question 3

(0,0), (4,1),(2,3) and (6,4). Find a possible transformation matrix T.

a. A unit square with vertices (0,0), (1,0), (0,1) and (1,1) is transformed into a parallelogram with vertices

V) )

b. Verify that the transformation matrix correctly maps (1,1) to (6,4).

c. Compute the area of the transformed parallelogram.
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Question 4 Tech-Active.

Find the image of the point (2, —4) under the transformation matrix:

=[5
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Sub-Section [4.2.2]: Dilations, Reflections, Shears and Projections

Question 5

a. Write the transformation matrix for a dilation by a factor of k = 3 in both the x and y-directions.

)

b. Write the transformation matrix for a reflection in the x-axis.

c. Write the transformation matrix for a shear in the x-direction with a shear factor of k = 2.

d. Write the transformation matrix for a projection onto the x-axis.
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e. Use matrices to find the rule for a translation 3 units to the right and 2 units down.

Question 6

a. Apply areflection in the y-axis to the point (3, —2).

b. Apply a shear in the x-direction with shear factor k = 2 to the point (4,1).

c. Apply a projection onto the x-axis to the point (—2,5).
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Question 7

a. The point (4,2) is mapped to (—4,2). Find a transformation matrix that achieves this.

V) )

b. The point (3,—1) is mapped to (7, —1). Find a transformation matrix that achieves this.

c. The point (—2,5) is mapped to (—2,0). Find a transformation matrix that achieves this.

Space for Personal Notes

SM12 [4.2] - Transformations | - Homework




(S0ONTOUREDUCATION

VCE Specialist Mathematics 2

Sub-Section [4.2.3]: Inverse Transformations @

Question 8
a. Find the inverse transformation matrix for the mapping:

(x,y) = (2x + 3y,4x + 5y)

)

b. Find the inverse transformation matrix for the mapping:

(x,y) = (—x +4y,6x — 2y)

¢. Find the inverse transformation matrix for the mapping:

(x,y) = (7x — 3y,—5x + 8y)
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Question 9

a. The transformation matrix:

3 2
r= 1 4
Maps a point (x,y) to (10,6). Find (x, y).
b. The transformation matrix:
_ [5 -3
2 7

Maps a point (x,y) to (4,11). Find (x, y).
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c. The transformation matrix:

_[6 2
T= [_3 5]
Maps a point (x,y) to (12,7). Find (x, y).
Question 10 )})
a. A transformation maps the points:
(1,2) - (54), 3,-1)-(7,6)

Find the transformation matrix T.
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b. A transformation maps the points:
(2,1) - (6,5, (13) - (42)

Find the transformation matrix T.

c. A transformation maps the points:
3,2) > (9,7), (0,5) = (2,10)

Find the transformation matrix T.
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Question 11 Tech-Active.

A transformation matrix:

Maps a point (x,y) to (10,6). Find (x, y).

-2 3

1

4

Space for Personal Notes

SM12 [4.2] - Transformations | - Homework




G.ONTOUREDUCA'“ON VCE Specialist Mathematics ¥

Sub-Section [4.2.4]: Composite Transformations [

Question 12 )

A transformation consists of:

P A reflection in the x-axis.
» A shear in the x-direction with shear factor k = 3.

a. Find the composite transformation matrix.

b. Find the image of (4, 2) under this transformation.
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Question 13

A transformation consists of:

» A reflection in the y-axis.

a. Find the composite transformation matrix.

» A dilation by a factor of 2 from both the x and y-axes.

b. Find the image of (—3,5) under this transformation.
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Question 14 )})

A transformation consists of:

»  Areflection in the x-axis.

» A shear in the y-direction with shear factor k = 2.
» A projection onto the x-axis.

a. Find the composite transformation matrix.

b. Find the image of (3, —2) under this transformation, followed by a translation 1 unit right and 3 units down.

Space for Personal Notes

SM12 [4.2] - Transformations | - Homework ‘16




G.ONTOUREDUCA'“ON VCE Specialist Mathematics ¥

Question 15 Tech-Active.

The point (3, 4) is the image of a point (x, y) after the transformations T and then S have been applied in that
order. The transformation matrices are:

r=[7 Gmas=[; 7]

1 4

Find the original point (x, y).
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Question 16

vertices at A(0,0),B(1,0),€(0,1),and D(1,1).
a. The robotic arm first applies:

G A shear in the x-direction with shear factor k = 2.
& A reflection in the y-axis.

Find the composite transformation matrix T.

A company is designing a robotic arm that manipulates objects in a 2D workspace. The workspace is represented
by the xy-plane, and transformations are applied using matrices. The arm operates on a unit square with initial

A, B, C', D'

b. Apply the transformation matrix T to the original unit square. Find the coordinates of the transformed points

c. Find the area of the transformed shape. Does the transformation preserve area?
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d. Inverse transformation.

The robotic arm must reverse the transformation to return the shape to its original position. Find the inverse
transformation matrix 71, if it exists.

e. Alternative transformations.
Instead of the previous transformation, the arm now applies:

G Adilation by a factor of 3 in both the x- and y-directions.
€ A projection onto the x-axis.

Find the new composite transformation matrix 7'

f. Calculate the area of the transformed shape under this new transformation. Compare it to the original and
explain the result.
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Section B: Supplementary Questions

Sub-Section [4.2.1]: Using Matrices For Linear Transformations

Question 17
For each of the following, write the transformation matrix for the given mapping:

a. (x,y) - (3x—2y,5x + 4y)

)

b. (x,y) =» (6x+y,—x+3y)

c. (x,y) » (—2x+4y,7x — 5y)
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Question 18

r= [_53 ﬂ

a. Find the image of the point (2, —3) under the transformation matrix:

=[5 s

b. Find the image of the point (—2,4) under the transformation matrix:

c. Find the image of the point (3,2) under the transformation matrix:

r=[3 %l

Space for Personal Notes

SM12 [4.2] - Transformations | - Homework

C




(S0ONTOUREDUCATION

VCE Specialist Mathematics 2

Question 19

(0,0), (3,2), (4,1), and (7,3). Find a possible transformation matrix T.

a. A unit square with vertices (0,0), (1,0), (0,1), and (1,1) is transformed to a parallelogram with vertices

V) )

b. Verify that the transformation matrix correctly maps (1,1) to (7,3).

c. Compute the area of the transformed parallelogram.
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Sub-Section [4.2.2]: Dilations, Reflections, Shears, and Projections

Question 20

a. Write the transformation matrix for a dilation by a factor of k = 4 in both the x- and y-directions.

)

b. Write the transformation matrix for a reflection in the y-axis.

c. Write the transformation matrix for a shear in the y-direction with shear factor k = 3.

d. Write the transformation matrix for a projection onto the y-axis.
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e. Use matrices to find the rule for a translation 5 units left and 4 units up.

Question 21

a. Apply areflection in the x-axis to the point (=5,3).

b. Apply a shear in the y-direction with shear factor k = 2 to the point (2,3).

c. Apply a projection onto the y-axis to the point (6, —4).
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Question 22

a. The point (—3,2) is mapped to (3,2). Find a transformation matrix that achieves this.

V) )

b. The point (1,4) is mapped to (1,8). Find a transformation matrix that achieves this.

c. The point (7,—2) is mapped to (7,0). Find a transformation matrix that achieves this.
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Sub-Section [4.2.3]: Inverse Transformations @

Question 23
a. Find the inverse transformation matrix for the mapping:

(x,y) = (4x +5y,7x + 2y)

)

b. Find the inverse transformation matrix for the mapping:

(x,y) = (3x —4y,6x+5y)

¢. Find the inverse transformation matrix for the mapping:

(x,y) =» (2x +6y,5x — 3y)
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Question 24

a. The transformation matrix:

Maps a point (x,y) to (11, 4). Find (x, y).

_[3 4
-2 5
Maps a point (x,y) to (8,7). Find (x,y).
b. The transformation matrix:
5 -3
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Question 25

a. A transformation maps the points:

Find the transformation matrix T.

(3,2) = (7.5),

1,-1) - 4,2

V) )

b. A transformation maps the points:

Find the transformation matrix T.

(2,4) - (10,3),

(-3,1) - (57)
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c. A transformation maps the points:
(1,3) = (8,5),

Find the transformation matrix T.

(2,-2) = (4,6)
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Sub-Section [4.2.4]: Composite Transformations [

Question 26 )

A transformation consists of:

»  Areflection in the x-axis.
» A shear in the y-direction with shear factor k = 3.

a. Find the composite transformation matrix.

b. Find the image of (5, — 2) under this transformation.
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Question 27

A transformation consists of:

» A reflection in the x-axis.

a. Find the composite transformation matrix.

» A shear in the y-direction with shear factor k = 4.

b. Find the image of (—1,2) under this transformation.
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Question 28

A transformation consists of:

» A reflection in the y-axis.

» A shear in the x-direction with shear factor k = 2.

» A dilation by a factor of 3 in both directions.

a. Find the composite transformation matrix.

V) )

b. Find the image of (4, —2) under this transformation.
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Free 1-on-1 Consults

‘
What Are 1-on-1 Consults? —L}‘

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

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. :)

VVYyVYYVYY

SAVE THE LINK, AND MAKE THE MOST OF THIS (FREE) SERVICE!

G

Booking Link

bit.lv/contour-specialist-consult-2025

T

b
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