%ii;%g? Scheme Notes Marks
-1 —+/3 -1
7. | P= B @ p s © P”=2"[ a}
N b -1
(a) {p* }[_1 _ﬁ][_l _\EJ ( -2 2\6} (which can be un-si 1'11“%:1()1S 1'); Ml
a = = which can be un-simplified) wit
V313 -2V3 -2 at least 3 correct elements for P°
dependent on
-2 2 -1 -
{P3 :} [ \/gJ[ \5] = (8 Oj =8 * the previous M mark
—2J3 2 \V3 -1 0 8 Multiplies P* by P or multiplies IM1
P by P’ to give a 2x2 matrix of
X -1 =B =2 243 8 0 . 4 elements for P’ with at least 2
or {P =} NG 1 NI "o 8)” 81 correct elements
B B B Correct proof with no errors | Al *
(&)
(b) Enlargement Enlargement or enlarge or dilation | M1
Centre (0, 0) with scale factor 2 about (0, 0) or about O or abou.t the origin Al
and scale or factor or times and 2
Rotation Rotation or rotate (condone turn) | M1
Both 120 degrees or 2%
120 d ticlockwi bout (0, 0
egrees (anticlockwise) about (0, 0) or 240 degrees clockwise or%r clockwise Al
and about (0, 0) or about O or about the origin
“
(C) P35 — (P3 )11 x P2 or P35 — P33 % P2
Way 1 2 23 2 oS3 (8D or (8)") x (their P?)
= (8" x [ j =(21)" x [ J or | Ml
-23 -2 -23 -2 ((21)* or (2)*)x (their P?)
_ -1 3 Correct answer Al
- -3 -1 Note: k=34,a=3,b=—/3
(2)
(C) P35 — (P3)12 x P—l or P35 — P36 ~ P—l
Way 2 -
y 1 _1 '\/5 ((8])12 or (8)12)X; 1 '\/g
= (81)" x their det(P)| _\3 _|
DED (VN33 -1
or
or M1
1 -1 3
— 21 x ! [ -1 \/gj (@D or @) x - det(P)| —3 1
DD _(_\/3)(\/5) -3 -l where their det(P) > 1
_ (236) 1 -1 3 _ -1 B3 Correct answer Al
B 40N -3 -1 - -3 -1 Note: k:34,a:\/§,b:—\/§
2)




Question 7 Notes

NC- NCR

8 0 8 0
7. (a) Note | Proof must contain the final steps of = [0 g and =8I or = [0 SJ and = RHS
Note Other acceptable proofs for M1 dM1 Al include
3
O e e B e -1 =3
[} = or
N N | OV T R | OV R NCI
(-2 23 (-1 =B (8 0}_81 .
23 -2 |3 -1 0 8
3
p [T B[ =B -1 B -1 =3
° = or
NEREES B RVE I B | VA I NERES
(-1 =B -2 243 (8 0)_81 .
Bo-1 ) =23 2 0 8
p_[ 2 23 (-1 -3 (8 0) o *
[ ] = — —
23 2 |3 -1 0 8
p [ -BY -2 243 (8 oj o *
[} = = —
V3o-1 23 -2 0 8
(b) Note | “original point” is not acceptable in place of the word “origin”.
Note | “expand” is 1% MO
Note | “enlarge x by 2 and no change in y” is 1¥ M0 1% A0
Note | Writing “120 degrees” by itself implies by convention “120 degrees anti-clockwise”. So
e “Rotation 120 degrees about O” is 2" M1 2™ A1
e “Rotation 120 degrees clockwise about O” is 2" M1 2™ A0
Note Writing down “centre (0, 0) with scale factor 2” with no reference to “enlargement”
or “enlarge” or “dilation” is 1* M0 1% A0
Note | Writing down “120 degrees anti-clockwise about O” with no reference to “rotation” or “turn”
is 2" M0 2™ A0
Note | Give 1% M1 1* A0 for writing “stretch parallel to x-axis and y-axis”
Note | Give 1¥ M1 1% A0 for writing “stretch scale factor 2 parallel to x-axis and stretch scale
factor 2 parallel to y-axis {with centre (0, 0) }”
Note If a candidate would score M1 A1 M1 Al in part (b) and there is an error in their solution
(e.g. a third transformation given) then give M1 A1 M1 A0
(c) Note | 8''=2"=8589934592
Note | 87 =2 =68719476736
Note (their P?) must be a genuine attempt at P> or must be for (their P*) seen in part (a)
-1 B3
Note | Allow M1 Al for writing P* = 2*
-3 -1
Note | Stating k=34, a= 3, b=—=/3 from no working is M1 Al
-1 -3 -1 -3
Note | Give MO A0 for P* = 23( } = P¥= 234[ ]




Question 7 Notes Continued

7. (¢)

Note

i (81)11{_1 _\BJ[_I _\BJ or (21)33{_1 _ﬁJ[_l

NI B (VE R

_1 _\/52 _1 _\/32
8I)'" x 2I)” x
SO P R e

VAR

0B B
with no attempt to evaluate [ }[ ] is MO

V3o W3-l

J3

NG

-1

|

Note

Allow M1 for applying P** = (P*)"' xP? or P* =P¥ x P’

0 8 0 2

E.g. Allow M1 for (8 OJH[ 2 26} or [2 OJB{_;% 2_?]

23 -2

[8“ oj{ 2 2\/5] [233 o][ 2 2\/51
or 0 823 -2 or 0 2|25

a A BT

Note

Allow M1 for (2)° c0s240 —sin240 5y cos4200
(0] or
v sin240  cos240 sin 4200

05 B
35 ° 2 . . .
or (2) or equivalent in radians
A 0.5 q

2

—sin4200
c0s4200

|

Note

Give MO for P* =(P*)"' xP* by itself

Note

Give MO for P*° = P¥ x P? by itself




