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Topic assessment

1. Describe each of the following transformations.

1 0 L 13 0 -1 100
5\/§ 2 01 0
[8]
2 1 0 L
2. Given that A:( ) 3j and B=|2 3 |, find AB and BA. [4]
4 0
. (-0.28 0.96 : .
3. The matrix corresponds to a rotation R in the x-y plane.
-0.96 -0.28
(i) State the centre of the rotation R, and find the angle of rotation (stating whether it is
clockwise or anticlockwise). [3]

The transformation S is the rotation R followed by reflection in the x-axis.
(if) Write down the matrix corresponding to reflection in the x-axis, and show that the

. : . . (—0.28 0.96
matrix corresponding to the transformation S is : [3]

0.96 0.28
(iif) Show that the invariant points of the transformation S lie on a straight line, and find
the equation of this line. [4]

. (3 = .
4. The matrix (2 J represents a transformation, T.

(i) Find the invariant points for the transformation T. [3]

(i) T isatransformation called a shear. The line of shear is the line of invariant points
for the shear. The factor of a shear gives the distance a point is moved as a multiple
of its perpendicular distance from the line of shear. What is the factor of the shear T?

[4]
. (3 = . .
5. The matrix (4 j defines a transformation M of the (x, y) plane.
(i) Show that the origin is the only invariant point of the transformation. [2]
(if) Find the two values of m for which y = mx is an invariant line under the
transformation. [4]
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Solutions to topic assessment

1, (i) wreflection in the x-axis
[2]
(it) rotation through eo° anticlockwise about the origin
[=2]
(tit) reflection in the line y = -x
[2]
(tv) rRotation through 90° about the x-axis

[2]

AB =

BA=|2

[41
3. (1) The centre of rotation is the origin.

cos @ —sin @

] for an

Comparing with the general rotation matrix [ 00<0

sin @
anticlockwise rotation of 6 about the origin gives
cos @ =—-0,28
stnf =-0,9¢6
So 0 is tn the thivd gquadrant, and therefore 0 = —106,3° (1 d.p.)
The angle of rotation is 106.3° clockwise.
[=z]
(it) For reflection in the x-axis, the point (1, 0) is mapped to itself, and the
polnt (0, 1) is wmapped to the polnt (0, -1)

)
So the matrix corvesponding to reflection tn the x-axis is (o _:J.

r 0

S

|

o

—1

|

-0,28 0,96

-0,96

—0.28

H

2 of

—0,22 0,96
0,96 0,22
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—0.28 096)\(x\ (X
Avariant polnts, _
(Lity For invariant polnts 096 022 4 p

—0.28X+0.96Y X
coenronsy )y
—1.22x+0.96y) (0
0.96x — 0.7:2g ] - (0}

Both these equations stmplify to 4x =3y
so the tnvariant points all satisfy the equation 4x =3y, and so they all
line on a straight line with equation 4x =34 .

[41
(3 =2\(x) (x
O =
2 -1 g g
3x—2y) (X
2x-y ) \y
2x-2y\ (o
2x-2y) |0
The lnvariant points are all points on the line y = x
[=]
(it) Cownstoer the point (1, 0).
Under T the polnt (1, 0) is mapped to the polnt (3, 2), so the distance it
moves is V22 +2° =242,
g=~
a
45
(1, 0)
The perpendicular distance of the polnt (1, 0) from the line of shear y = x
1
isgiven by 4 =1 xsin45°=—,
oo N
272
Factor of shéar = =4
fonerr = &
[41
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2 2R\ x
5 (1) Atilnvariant points, =
+ o)y

2x-24)_
4x—-7y)

3/(—25 B X
4x—ey) \Y

This can only be true if x = Y =0 sothe origin is the only bnvariant point.

3
(it) For a point on the line Yy = mx, image is [4

[=1

—2\( x BX — 20X
—& | mx | | 4x—oemx

For an tnvariant line, the lmage polnt must Lie on the Line

S0 4X —emx = m(3 X —2mx)
4 —em =3m—2m*
2m* — m+4=0
m—-1)(m—4)=0
1

m=+5 or m=4%
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