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Section 3: Invariance

Section test

5 2
1. Which of the following points are invariant under the transformation (4 3] ?

@ (1,-2)
() (-1,2)
© (21
(d) (2 -1)
€ (0,0

1 0
2. For the matrix [0 J , which of the following statements are true?

(@) The x-axis is a line of invariant points
(b) The x-axis is an invariant line

(c) The y-axis is a line of invariant points
(d) The y-axis is an invariant line

(e) All lines of the form x =k are invariant
(f)  All lines of the form y =k are invariant

3. For an enlargement, centre the origin, which of the following statements are true?
(@ All lines of the form y =mx are lines of invariant points
(b) All lines of the form y =mx are invariant lines

(c) The only invariant lines are the coordinate axes
(d) The only invariant point is the origin

11
4. For the matrix (0 J, which of the following statements are true?

(@) The x-axis is an invariant line

(b) The x-axis is a line of invariant points

(c) All lines of the form x =k are invariant lines
(d) All lines of the form y =k are invariant lines

(e) The only invariant point is the origin

o . . 2 3
5. The invariant points under the transformation (2 7} are

(@) all points on the line 2x + 3y =0
(b) all points on the linex + 3y =0
(c) all points on the line 2x + 7y =0
(d) (0, 0) only
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2 0
6. The invariant points under the transformation (1 J are

(@) (0,0)and (3, 1)

(b) (0, 0) and (1, 2)

(c) all points on the line y = 2x
(d) (0, 0) only

3 -1
7. The invariant points under the transformation [ 4 3] are

(a) (2k, k) (b) (2k, k)
(c) (k, -2K) (d) (k 2k)
(e) I don’t know

8. The matrix [

|~
NI l\)l%

J represents a reflection.

RN

The equation of the mirror line is

(@) x=+/3y (b) y = —/3x
(€) y=+/3x (d) x=—3y
(e) I don’t know

31
9. For the matrix (2 4) , there are two invariant lines. One is the line y =—x, and

the other is of the form y =kx . What is the value of k?

2
10. For the matrix {4 3) , Which of the following are invariant lines?

(@) all lines of the form y=x+c

(b) the line y = x but no other lines of the form y=x+c
(c) all lines of the form y=4x+c

(d) the line y =4x but no other lines of the form y=4x+c
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Solutions to section test

N
s GG
A Gy S
2 o))
e

So (1, -2), (4, 2) and (0,0) are lnvariant points,

(o]

1
. The matrix (0 ] is a reflection in the x-axis.

So the x-axis is a line of luvariant points, and is also an invariant line (since
a line of tnvariant points is a spectal case of an lnvariant Line),

The y-axis ls an lnvariant Line, and all lines parallel to the y-axis (L.e. lines of
the foom x = k) are lnvariant,

So statements (), (b), (d) and (e) are true,

. For an enlargement, all points on a line 1 = mx map to another point on the
same Line. So all Lines of this form are nvariant Lines (but not Lines of
bnvariant polnts).

The only tnvariant point is the origin.

So statements (b) and (d) are true

1

1
. For the matrix [
o 1

j , the lmage of the point (x, 5) s (x + Y 5). So all

polnts on the x-axis (i.e. Yy = 0) ave mapped to themselves, So the x-axis is a
line of lnvariant polnts (and (s therefore also an tnvariant Line), All other
polnts are moved pavallel to the x-axis, so all Lines of the form Yy =k are
bwariant lines,

So statements (@), (0) and (d) arve true.
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2 =2\(x X 2X+3Y=x

5, = = = Xx+3Yy=0
2 F g Y 2X+}g:g

The tnvariant polints are all points on the line x +3 Yy=0.
2 0 X X X=X
A Y X=Y=Y

X=X = X=0

X-Y=y =-Y=y =y=°
The owLa wvariant point is (o, 0).

2 1\ X B X 3/(_5:/( B
7\ 2y \y) T sy =y TFTY

The tnvariant polnts under this transformation are (/e, 2/€) :

= = =
£ s\ W) Exvzy=y  Ex=y

The Lline of tvariant points is the line 4 = 3.x, so this is the wirror line.

(I

=2

9. For lnvariant lines of the form ¢ = mx +c, the polnt (x, mx +¢) (s mapped to
the point (X', mx’ +c),
x' 3 1 X BX+mx+e
S0 [mx’ + a] B (:2 4)[%{ + c] B [2/( +4mx + 40}
Substituting x' =3x+mx +c nko mx'+¢ =2 X+ 4mx +4¢
glves m(3x+mx+c)+c=2X+4mx+4¢
BMKX +MEX+me+ e =2+ 4mx +4c
X —m—2)+me—3¢c =0
Som* —m—2=0
(m—2)(m+1)=0
m=20r —1
fm=—1, c—3c=0=>¢=0
sothe line gy =—x is an invariant line.
fm=2, 20—-3c=0=>¢c=0
sothe line y =2x is an lnvariant line
Sok =2,

10, For invariant Lines of the form g = mx +o, the polnt (x, mx +¢) s wmapped to
the point (X', mx’ +2).
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X' 2 -1 X X —mx—o¢
=0 [WL)(,-FG] B (4— —3j£mx+c] B (4/( —Smx—saj
Substituting x' =2x —mx —clinto mx'+c=4x—3mx -3¢
olves m(2x —mx —c)+c =4xX—3mx —3¢

2MX —MEX —me+C =4 X —Bmx — 3¢
X(Em—m> —4)—me+4c=0
S0 5m—m*—4=0
m*—5m+4=0
(m—1)(m—4)=0
m=1 or m=4%
fm=1, ¢c+4c=0=>¢c=0
sotheline y =x isan invariant line
f m=4, ~4c+4c=0=c cantake any value
so all lines of the forme = 4.x + ¢ are invariant lines,
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