Enlargement with a negative scale
factor

Worked solutions

ROBINSON

This topic online

n A point is enlarged by scale factor -2, centre (0, 0). Write down the coordinates of the image of
a. the point P (3, 2),

b. the point Q (-1, 4). (2 marks)
Centre (O, O)I mu(.tip(.:) both coordinates bd -2

a)

(3,2) > (3% -2,2 x -2)

(-¢, -«+)
b)
(-\,4) > (-1x -2, 4 x -2)

(2-) -8)

n Triangle P has vertices at (2, 1), (4, 1) and (4, 2).

Triangle P is enlarged by scale factor -1, centre (0, 0), to give triangle Q.

Write down the coordinates of the vertices of triangle Q. @ marks)
Scale J;o.c.tor -1 with centre (0, 0) sends each poink (x, J) to (-
x, —3)

(2,1) (-2, =1); (4, \) (-4, =1); (&, 2) (==, -2)

(-2, =), (=w, =1), (-4, -2.)

n Triangle A has vertices at (1, 1), (3, 1) and (1, 2).
Triangle A is enlarged by scale factor -2, centre (0, 0), to give triangle B.

Write down the coordinates of the vertices of triangle B. (2 marks)
Scale J:o.ctor -2 with centre (0, 0) sends each pocnt (x, J) ‘o
(-2.::, -ZJ)

(,\) (-2, =2); (3,1\) (=¢, -2); (v, 2) (-2, -4)

The tmaqe s on the oppo::.te. sude of the centre and twice the
scze, turned tkrw;h \80

(-2, -2), (-¢, -2), (-2, -=)
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n Triangle T has vertices at (4, 2), (6, 2) and (4, 6).

Triangle T is enlarged by scale factor —%, centre (0, 0), to give triangle U.

Write down the coordinates of the vertices of triangle U. (2 marks)

Scale J,o.ctor - with centre (O, 0) sends each pocnt (x, d) to (-

2
* .
2’ 2.)
(4, 2) (-2, =\); (6, 2) (-3, =\); (4, ¢) (-2, -3)

The a.mo.3¢. is km(.oc, the size and on the opposite sude of the

centre

(-2, =\), (-3, =1), (-2, =3)

a Triangle M has vertices at (2, 1), (3, 1) and (2, 3).
Triangle M is enlarged by scale factor -3, centre (1, 0), to give triangle N.

Work out the coordinates of the vertices of triangle N. (2 marks)

For cach vertex, Find the vector From the centre (1, 0) to the vertex, muLtipLJ ot
bj =3, then add ¢t to the centre
(2,1)

vector (1, 1) (-3, -3), cmage (1, 0) + (-3, -3) = (-2, -3)
(3,1): vector (2,\) (-6, -3), «mage (-5, -3)
(2, 3): vectar (1, 3) (-3, 1), cmage (-2, -1)
(-2, -3), (-5, -3), (-2, -1)
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n Triangle R is drawn on the grid with vertices at (2, 3), (4, 3) and (2, 4).
On the grid, enlarge triangle R by scale factor -2, centre (1, 2).

oY

5

(2 marks)
From the centre (l, 2)

(1, 'S) S (l, I) o.wo.d, so its ima.se. S (I, 1) + ('?., -?.) = (-I, O)
(a4, 3) s (3, 1) o.wo.:), so ¢ts t.mo.ac s (1, 2) + ('6, -2) = (-5, o)
(2, '-i) s (\, 1) a.wa.j, so cts t.lho.se. is (l, 1) + (-2., -H) = (-I, -2)

Joun the three tmage points to draw the ealarqed triangle
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Triangle A has vertices at (2, 2), (6, 2) and (2, 4).
Triangle B has vertices at (-1, =1), (-3, =1) and (-1, -2).

Describe fully the single transformation that maps triangle A onto triangle B.

¢ Y

5

(2 marks)

The scdes of ® are ho.LJ, the (.e.na’(:k of the c.orre.spoml.u\s sudes of A, and B s on the

opposite side °f the origen, $o the scale oco.ctor is - Al
2

Check with one vertex

(2,2) % - Vo= (=1, =0). Correct
2

Lcnes :)oi.m.na corrc.spol\d.‘ma pounts, For example (¢, 2) to (-3, -l), oll poss tkrounk (o,
O), so the centre is (O, o)

|
The su\s(.e. tro.nsac,ormo.t:.on LS an e.n(.o.rse.me.nt, scale ccac'(:or -—
2

centre (0, O)
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n Triangle A has vertices (2, 2), (6, 2) and (2, 4).
Triangle B has vertices (-1, =1), (-3, -=1) and (-1, -2).

B is an enlargement of A. Describe fully the enlargement. (3 marks)

Compo.re. (.u\stksi base °of A= Y4, base of =2
2 = |

Y 2
B ic caverted, on the opposite sude of the centre

Check centre (0, 0): (2, 2) % -% = (=, =\)

En(.o.rse.me.nt, scale cco.c.‘l:or - % s centre (O, O)
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n Triangle P has vertices at (3, 1), (5, 1) and (3, 2).
Triangle Q has vertices at (0, 1), (-4, 1) and (0, -1).

Describe fully the single transformation that maps triangle P onto triangle Q.

¢ Y

5

(3 marks)

The scdes op A are tuwice the (.u\stk of the corresponding scdes of P and O is

°
rotated Chroubk 190 relative to P, so the scale oca.otor s =2
The cenkre Lies on every Luae joining a point to ks mage. (3, 1) maps to (0,1): the
centre is on the Line Y= et devedes Ehe joun so that c.o.a(:rc.-'l:o-im«ao. =2 %
centre=to-object on the opposite sude, qeveng x =2, 30 the centre ws (2, 1)
Check with (5,1)

vector crom (2,1) is (3, 0); (3,0) x -2 = (-6, 0); (2,\) + (~¢,
0) = (-w,1).

Correct
Check with (3, 2)

vector (\, l) X=-2 = (-7., -2.),’ imo.ae. (O, -l). Correck
The sinate. tro.nsJ;ormo.taon LS on e.nLo.rae.me.nt, scale J;o.c.tor -2,

centre (2,1)
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m Triangle A has vertices at (2, 2), (6, 2) and (6, 4).
a. Triangle A is enlarged by scale factor —%, centre (0, 0), to give triangle B. Write down the

coordinates of the vertices of triangle B.

b. Describe fully the single transformation that maps triangle B back onto triangle A.

6y

5

(3 marks)

o) Scale I.o.o'tor -1 with centre (O, 0) sends (:x., J) to (-%, '-2—

2
)

(2, 2) (=, =); (6, 2) (-3, =\); (¢, w) (-3, -2)

b) The caverse of an enlargement scale packor -% abovt (0, 0) cs an enlargement

scale J:ad:or -2 about the same centre

Check
(-, =) x -2 = (2,2). Correct
So the s'matz (:ro.nsoc,ormo.‘ta.on LS 0N e.n(.o.rﬁe.me.at, scole J.o.ctor

-2, centre (O, o)
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m Triangle A has vertices (3, 2), (4, 2) and (3, 3).
Triangle B has vertices (-1, -2), (-4, -2) and (-1, -5).

B is an enlargement of A. Describe fully the enlargement.

Lc.na'l:ks: Il > 3, s0size X 3
B waverted, so the scale oco.r.tor s ne.so.tive.

Centre: Lenes throuah nno.tc.kms vertices cross at the centre

(3,2) — (-, -2): y==x-
(4,2) = (-u, =2): y= ad
2

x=-\ = X
2
x = 2, j =1
Check: (3,2)is (1, 1) from (2,1)
(, 1) % =3 = (-3, =3)
(2,\) 4+ (-3, -3) = (=1, -2) V

Eat.uae.me.n'l:, scale l.o.ctor -3, centre (2,1\)
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