Jan 2009 Q7

Queastion
Number Scheme Marks
7 (a) The determinant is g - 2 M1
a1 (-1 -a) M1 A1
X' =———
a-2{ 1 2| (3)
1 07
. St :
1 a 1 2
Attempt to solve 2— =1.0r a- =000 -1+——=0,0r -1+ =1
-2 a—2 a-—2 a-2
M1
To obtain @ =3 only
A1 cso
(3)
[6]
Alternatives for (b)
If they use X*+1=Xthey need to identify I for B1. then attempt to solve suitable
equation for M1 and obtain a =3 for Al
If they use X"+ X' =0 _ they can score the Blthen marks for solving
If they use X° +1I = O they need to identify I for B1. then attempt to solve suitable
equation for M1 and obtain a =3 for Al
Notes:

(a) Attempt ad-bc for first M1

det| 1

r'_l o
1 ﬁa for second M1

{b) Final Al for correct solution only




Jan 2009 Q10

Question Scheme Marks
Humber
0 () A represents an enlargement scale factor 32 (centre O) M1 AT
a
B represents reflection in the line y=x B1
B1
C represents a rotation of % 1.e45° (anticloclkwise) (about O) (4)
(b) [-”3 —3'] i A
33 (2)
(c) [-”3 _3'][131'|_ ['—3 3] B1 :
3 3)i10/ 3 3 M
(-3 3)(0-15 4 [0 90 51
= 0,0), (90,0)and (51,75
(d) L3 3__J[EJ 15 21z,| [_ﬂ 0 ?5] 50(0.0). (90.0)and(51.75) Mmmm{L}
oo 1 - - B1
(e) Areaof AORS is 5x00x75=3375
Determinant of E 1s —18 or use area scale factor of enlargement
Soareaof AORS i53375+18=1875
M1AT  (3)
[14]
Notes:

(a) Enlargement for M1
342 for Al

(b) Answer incorrect, require CD for M1

(c) Answer given so require DB as shown for Bl

.zﬂ
(d) Coordinates as shown or written as | 0 |

(00

o
. | ][ ]fmeachAl
IR U AV

(e) 3375 Bl
Divide by theirs for M1




June 2009 Q7

Question

2 or 3 terms correct: M1 A1 AQ

{b) M1 M1 as described in scheme (In the alternative scheme column vector can be
general or specific for first M1 but must be specific for 2% M1)
M1 requires solving equations to find a and/or & (though checking that correct
answer safisfies the equations will earn this mark) This mark can be given
independently of the first two method marks.

So solving M =15M for example gives MOMOM1AOQAO in part (b)

Also putting leading diagonal = ) and other diagonal = 15 is MOMOM1AQAD (No
possible solutions as a =0)

Al AT for correct answers only

Any Extra answers given, e.g. a=-5 and » =5 or wrong answers — deduct last
Al awarded

So the two sets of answers would be A1 AD

Just the answer . a=-5and b =515 A0 A0

Stopping at two values for @ or for b — no attempt at other is AOAD

Amnswer with no working at all 1s 0 marks

Humber Scheme Marks
a5 (a) [ R AR
RI_ a1+_:'r 2a+2.§: il Al At
a“+ab 2a+b° ) (3)
(b) Puts their a® +2a =15 or their 2a+5*=15 »
or their (a* +2a)(2a+b*)—(a* +ab)(2a+2b) =225 (orto 15) . J
Puts their a* +ab =0 or their 2a+25=0 M1
Solve to find eithera or M1
a=3 b=-3 AT, A1
(5)
| ﬁ [8]
:"te{rl'ﬁtm Uses R« column vector = 15 column vector, and equates rows to give two M1, M1
« equations in ¢ and b only
Solves to find either @ or & as above method M1 AT A1
Mates (a) 1 term correct: M1 A0 A0




June 2009 Q7

(a) Allow sign slips for first M1
(b) Allow sign slip for determinant for first M1 (This mark may be awarded for
1/10 appearing in inverse matrix.)

Second M1 is for correctly treating the 2 by 2 matrix_ ie for

Watch out for determinant (3 +4) — (-1 +-2) = 10 — M0 then final answer 15 A0
{c) M1 for multiplying matrix by appropriate column vector
Al correct work (ft wrong determinant)
Al for conclusion

Question
Hurmber Scheme Marks
7 a M1, Al
v @ Use 4a—(-2=-1)=0 = a__=% (2)
(b) Determinant: (3=4)—(—2=-1)=10 (A) 1
B~ =li K 21| M1 Alcso
101 3) (3)
(c) 1(4 2y k-6 1 (4(k—6)+2(3k +12))
— I } L }| M1, Alft
1001 3A3k+12 0l (k—6)+3(3k+12) |
[k Al
|k 3] Lieson y=x+3 (3)
1 +
Alternatives:
© | 3 -2 || |" Ix-2x+3))
Lx+3 lex+4x+3)) M1, A1
—| | which was of the form (k- 6. 3k +12) Al
Sx+12)
EREATEY (3x-2yY) (k-6 )
| || . | [T L | and solves simultaneous equations M1
-1 4 /iy \—x+4y ) \3k+12)
Both equations correct and eliminate one letterto getx=Fory=&k+3 or
10x—10y =-30 or equivalent. Al
Completely correct work ( to x =k and y =& + 3), and conclusion lieson y=x+3 A1
Motes




Jan 2010 Q5

(a) Correct use of ad — be for M1

(b) Attempt to complete square for M1

Altl

Attempt to establish furning point (e.g. calculus, graph) M1
Mininmm value 6 for ALft

Positive for all values of 4, so A 1s non-singular for Al cso
Alt2

Attempt at b* —4ac for M1. Can be part of quadratic formula
Their correct -24 for first Al

Mo real roots or equivalent, so0 A is non-singular for final Alcso
{c) Swap leading diagonal, and change sign of other diagonal, with numbers or a for
M1

Correct matrix independent of “their % award” final Al

Question
Humber Scheme Marks
Q5 (a) detA=a(a+4)—(-5%2)=a’+4a+10 M1 A o
(b) a’+4a+10=(a+2)* +6 M1 ATft
Positive for all values of a, 50 A is non-singular Alcso
(3)
L 1[4 5] 1
AT =— Bl for —
© 1E+|.\—2 t}_.| 10 B1 M1 A1
(3)
(8]
Notes




Jan 2010 Q9

Order of matrix multiplication needs to be correct to award Ms
(a) More than one transformation 02

{b) Second M1 for correct matrnix multiplication to give two equations

Alternative:
(1 1)
(b) M~ = "% V2 First M1 A1
V2 Y2
(1 1)
- 7 1 |2'-. ™y
N2 ey |= Second M1 Al
11 lav2) L)
LoN2 Y2

() Correct use of their p and their g award M1
() Accept column vector for final A1

%t?;th]gp Scheme Marks
Q9 - b 3 i : .. B1, B1
(a) 45° or r rotation (anficlockwise), about the origin (2)
(1 1y - )
V2 TNz {P)_(3Y2)
O 1 L.qJ |L_4‘\"3,-| "
W2 V2 )
p—-g=6 and p+g=8 or equivalent | M1 Al
p=7T and g=1 both correct A1
(4)
(c) Length of 04 (= length of OB) = /7° £1*, =450 =542 M1, Al )
(1 1Yy1 1Y)
. | _I_ . - f l:] _1 i
e v2 | v2 V22
@M= Y |L1 DJ Al
W2 V2 AV2 42 @
0 _1V33) | M1 AT
(€) | * | so coordinates are (—4V2. 3V 2) (2)
1 0 1442
' ' [12]
Notes



June 2010 Q2

Question Scheme Marks
Humbear
2. 4 3'] .
(@) M=|_5 )| Determinant: (8-18)=-10 Bl
e | 2 —3'} (—02 03 *l'
T TTi0l-6 4 [Tlos -o04) ML Al &
(b) Setting A =0 and using 2a” =18=0 to obtain a=. M1
a==3 Al cao
(2)
5 marks
Notes:

{a) B1: mmst be -10

M1: for correct attempt at changing elements in major diagonal and changing signs in
minor diagonal. Three or four of the numbers in the matrix should be correct —

eg allow one slip

Al: for any form of the correct answer, with correct deferminant then isw.

Special case: a not replaced 1s BOM1AQ

(b) Two correct answers, g =13, with no working 1s M1A1
Just @ =3 1s M1AOD, and also one of these answers rejected is AQ.
Need 3 to be simplified (not 0).




June 2010 Q6

Question scheme Marks
HMurmber
6. (8 0) Bl
@1y o
I"-]. ﬂ Bl
{bjlaﬂ —1] (1)
1 0%/8% 0y (8 0
c) T= -
© lﬂ —1-||.\CJ EJ |t} —EJ M1 Al ]
| @
o ap-[® IfF 1) _[OFec 0]
@: 14 20e -6) |\4k+2c -8} M1 Al Al
. M AN 3)
(e) “6k+c=8" and “4k+2c=0" Form equations and solve simultaneously | M1
k=2 and c=—4 Al
(2)
0 marks

Alternative method for (e)
Ml: AB=T = B = A'T = and compare elements to find & and c. Then A1l as before.

MNotes

{c) MI1: Accept mmltiplication of their matrices either way round (this can be mmplied
by correct answer)

Al: cao
{d) M1: Correct matrix nmltiplication method implied by one or two correct ferms in
correct positions.

Al: for three correct terms in correct positions

2™ A1- for all four terms correct and simplified
() M1: follows their previous work but must give two equations from which kand ¢
can be found and there must be attempt at solution gettingto kF=orc =

Al:1is cao { but not cso - mav follow error in position of 4k + 2 earlier).




Jan 2011 Q2

Question

Number Scheme Marks
2.
a2 0 g_(3
@ - s %l _{\5 2‘
2 0)(-3 -1)
AB = H )
S5 305 2
(2(=3)+0(5) 2(=1)+0(2)) A correct methcfd to mlulrip_]y out
= S(-3) +35) (1) +32) two matrices. Can be implied by | M1
(=) +30) oA two out of four correct elements.
_['—6 —2"" Any three elements correct | AT
0 1) Correct answer | A1
Correct answer only 3/3 (3)
: : Reflection | M1
(b) | Reflection: about the y-axis. y-axis (or ¥ =0.) | AT
(2)
0) 1 0
Cm:I:[ [ ]01-1
(©) 1‘ 0 1 B
(1)
[6]




Jan2011 Q8

Question

Number Scheme Marks
(2 -2)
8. A=
-1 3
@) | detA=2(3)—(-1)(-2) = 6-2 = 4 4|B1
(1)
1 2
\ ( ’ ] M1
Lo 1(3 2 det Al1 2
b)| A* = — ]
411 2] 1/3 2
\ . _[ ] A1
a4l1 2,
(2)
72 o — = or 72(their detA) | M1
(c) | Area(R) = o = 18 (units)” their det A
18 or ft answer. | A1+
(2)
(d]| AR=S = ATAR=A"'S > R=A"S
-1 3 2\”’0 8 12“] At least one attempt to apply A™' by M1
41 2)l4 16 4, any of the three vertices in S.
B 1(8 56 44“]
~4(8 40 20,
2 14 11) At least one correct column o.e. | A1+
_I_\z 10 5 l
At least two correct columns o.e. | Al
Vertices are (2,2),(14,10) and (11, 5).
All three coordinates correct. | Al
(4)

[9]




June 2011 Q3 - Note O =+

%:i;%gil Scheme Notes Marks
1 02
3.(a A=l ‘
@ 02 -1
, (1 02y 1 02
Qo | A=, ] ) |
02 -1)l02 -1)
" 5n A A correct method to multiply out
1+2 02-02 . ..
= N s R two matrices. Can be implied by MIl
02-02 2+1 two out of four correct elements.
‘3 0
= [ l Correct answer Al
0 3
(2)
Enlargement: Bl1:
(ii) Enlargement: scale factor 3. centre (0. 0). scale factor 3. centre (0, 0) B1
Allow ‘from’ or *about’ for centre and ‘O’ or ‘origin’ for (0, 0)
(2
. [ 0 — 1‘
®) -1 0)
Reflection: in the line v = —x. Re_ﬂt_'ction: Bl;
y=-X Bl
Allow ‘in the axis’ ‘about the line’ y = -x etc.
The question does not specify a single transformation so we would need to accept any (2)
combinations that are correct e.g. Anticlockwise rotation of 90° about the origin followed
by a reflection in the x-axis is acceptable. In cases like these, the combination has to be
completelv correct and scored as B2 (no part marks). If in doubt consult your Team
Leader.
k+1 12
(c) C :{ i . k1s a constant.
C is singular = detC = 0. (Can be implied) detC =0 Bl
Special Case —— =0 BI1(implied)M0AO
9(k+1)-12k
9(k+1) - 12k (=0) Applies 9(k+1) — 12k M1
Ok+9 =12k
9 =3k
k — 3 k = Al
k = 3 with no working can score full marks (3)




June 2011 Q5

In (b) Candidates may take a more laborious route for the area scale factor and find the area of
the unit square. for example. after the transformation represented by A. This needs to be a
complete method to score any marks. Correctly establishing the area scale factor M1. Correct
answer 5 Al. Then mark as original scheme.

Questim} Scheme Notes Marks
Number
-4  a
5. A= [ b o l where « and b are constants.
4y [ 2)
@ A ‘ = [
o |4l
4 a\(4\ [ 2 Using the information in the question to form
Therefore. N J = [ ] the matrix equation. Can be implied by both | M1
—2)\6 8 correct equations below.
Do not allow this mark for other incorrect statements unless interpreted correctly later
"4\ -4 [ 2) (-16+6a) | 2)
e.g. { ‘- would be MO unless followed by correct equations or . J:
6JL b -2} | -8 \ 4b-12 ) | -8}
So. -16+6a=2 and 4b—-12=-8 Any one correct equation.
‘—16+6a) [ 2) . ; M1
Allow | 4512 J: [ SJ Any correct horizontal line
. s and b =1 Anyoneof « =3 or b=1. Al
o1vVING =23 F r=1.
gviig a an Both ¢ =3 and h=1. Al
)
Finds determinant by applying 8 — their ab. M1
detA=8-(3)1) =5 ——
®) © 3D detA =5 Al
Special case: The equations -16 + 6b =2 and 4a — 12 = -8 give a=1 and b = 3. This comes
from incorrect matrix multiplication. This will score nothing in (a) but allow all the marks
in (b).
Note that detA = — scores MO here but the following 2 marks are available. However.
—ab
1 .30
beware det A = =—=areaS=—=150
8—ab 5 1
5
This scores MOAO M1A0O
Area S = (det A)(Area R)
30 .
o ———— or 30x( their detA) M1
Area § =5x30 = 150 (units)” their det A
150 or ft answer Al J_
If their det A < 0 then allow ft provided final answer > 0 (4)




Jan 2012 Q4

Question Scheme Notes Marks
Number
A(a) 0 V1 5 N/ . 2\ Attempt to mlultlply the right
‘ ' ‘ - ‘ ‘ way round with at least 4 Mi
q! 011 1 4) 11 2 2 ) | correct elements
T’ has coordinates (1.1). (1.2) and (4.2)
1) (1) (4) 1 1 4) rect coord vectors | /
or [ [ | ‘ NOT just ‘ | ‘ Correct coordinates or vectors | Al
\1)12)12) ! 2 2)
(2
eflection
(b) Reflecti Bl
Reflection in the line y = x
y=x Bl
Allow ‘“in the axis” “about the line’ y =x etc. Provided both features are mentioned ignore any
reference to the origin unless there is a clear contradiction.
2
© (4 =231 2y (=2 0 2 correct elements M1
QR = - - | = ‘ o] .
\2 -1){3 4) 10 - Correct matrix Al
1 244 -2\ (10 —4 .
Note that RQ = _ ‘:‘ scores MOAO in (c) but
| 3 413 -1) 124 10
allow all the marks in (d) and (e)
(2
e e _
@ det(QR)=—-2x2-0=—4 X200 Ml
4 Al
Answer only scores 2/2 @)
1
det( QR) scores MO
(e) 1. .. 3 X
Areaof T = ;xlx: =3 Correct area for T Bl
Attempt at "%"xi"dr" M1
” 3 = .
Areaof T"=—-x4=6 6 or follow through their Alft
- det(QR) x Their triangle area
provided area > 0
(€)

Total 11




Jan 2012 Q8

A1 All 4 values correct

Question Scheme Notes Marks
Number
8(a) det(A) =3x0-2x1(=-2) Correct attempt at the determinant M1
det(A) # 0 (so A is non singular) det(A) = -2 and some reference to zero Al
1 2)
det(A) scores MO
®) BA’=A=BA=I=B=A" Recognising that Alis required M1
(3 -1
At least 3 correct terms in ‘ 5 0] M1
I_ / 3 _1 \ T J
B= —?‘ - 1 S
2\ 7= — Blft
their det(A) ‘ * O ‘
Fully correct answer Al
Correct answer only score 4/4 (4)
Ignore poor matrix algebra notation if the intention is clear Total 6
(b) Way 2 ., (2 3)
A’ Z‘ 6 11 Correct matrix Bl
\ /
a b \‘ (2 3) (0 1)_2a+6b=0 2c+6d=2 |2 equationsina andb or 2
1o = = or - equations i MI
e d)l6 11 2 3) 3aq+11b=1 3c+11d =3 |equationsinc andd
. M1 Solves fora and b
i ]. . d d .
n:—:.b:;.c =1d=0 Or ¢ an MIAL1
- - A1 All 4 values correct
(b) Way 3 , (2 3)
A Z‘ 6 11! Correct matrix Bl
. J
X 1 1 i nll" u_3n\ . . N
( A‘] = : ‘see note | Attempt inverse of A~ MI1
\ ll2ll)(lllln_ It3llxll6|l \ ||_6|| n2|| )
1 1(0 1)/11 =3\ 1(11 =3)(0 1) |Aftempts
AlA*) =- or— C v gy M1
| 402 3)l-6 2 ) al-6 2 )2 3] | A(A%) or(A’) A
1( 3 -1
B=—— 2 0 Fully correct answer Al
(b) Way4 | BA=1 Recognising that BA =1 Bl
a bY0o 1y (1 0 2b=1 2d =0 2 L0115 | )
[ ‘ . =‘ - or 2 equanop§ maandbor?2 M1
¢ d)l2 3] 10 1 a+3b=0 c+3d= equations in ¢ and d
3 1 M1 Solves for a and b
a__E‘b_E‘( =Ld=0 orcandd MIA1




June 2012 Q2

Question

Number Scheme Notes Marks
/3 . (1 1)
2. a-|2 3Bo1 2
\4 5 5 | |
‘ lo -1)
i 1 3
31 3 |
AB= | |[1 2]
5 5) |
“lo -1
A correct method to multiply out two
(34140 3+2-3) matrices. Can be implied by two out of four
= < < correct (unsimplified) elements in a M1
\4+5+0 4+10-35) dimensionally correct matrix. A 2x2 matrix
with a number or a calculation at each corner.
f _I_ 2 A
= ) ‘ Correct answet Al
A correct answer with no working can score both marks
2]
(3 2 (5 2k) I i
b C= . D= . Where & 1s a constant,
(b) ‘\\8 6) ‘4 k
(3 2\ (5 2k ok + 2 | Anattempt to add C to D. Can be implied by
C+D= ‘ s 6/ + 4k ‘ = ‘ D 64k ‘ two out of four correct (unsimplified) M1
\ s SR + K J | elements in a dimensionally correct matrix.
E does not have an inverse = detE = 0.
£ tac M _ " 171 - 1o 2 ]
8(6+k) — 1202k + 2) Appl.les ad — bc"to E where E is a 2x2 Ml
matrix.
States or applies det(E)= 0 where
8(6+k) —12(2k +2)=0 det(E) =ad — bcorad + bconlyand E is a MI
2x2 matrix.
Note 8(6+k) —12(2k + 2)=0 or 8(6+k) =12(2k + 2) could score both M’s
48 + 8k =24k + 24
24 =16k
k=3 Al oe
[4]

6 marks




June 2012 Q9

Quesnog Scheme Notes Marks
Number
9. detM =3(-5) — (4)(2) = -15-8 = -23 223 B1
(a) (1]
(b) 3 AN(2a-7\ ( 25) Using the information in the question to
Therefore, ‘ S« I ) | = ‘ v . form the matrix equation. Can be implied M1
AN AN by any of the correct equations below.
Either. 3Q2a — 7) + 4a — 1) =25 or
22a-7) -5a-1)=-14 Any one correct equation (unsimplified) Al
(3(2a—7)+4(a-1) "|_ [ 25) inside or outside matrices ’
orl 2(2a-7)-5(a-1) ) |-14)
giving a =5 a=>5 Al
[3]
1 .
1 .22 = fd—
© | Area(ORS) = S(6)(4): = 12 (units)’ M1:=(6)(Theira 1) MIAL
B Al: 12 cao and cso
Note A(6, 0) is sometimes misinterpreted as (0, 6) — this is the wrong triangle and scores M0
e.g.1/2x6x3 =9
(2]
(@) Area(OR'S") = £23x(12) +det M (their part (¢) answer) Ml
276 (follow through provided area > 0) Al
A method not involving the determinant requires the coordinates of R’ to be calculated ((18,
12)) and then a correct method for the area e.g. (26x25 — 7x13 — 9x12 — 7x25) M1 =276 Al
(2]
B1: Rotation. Rotates, Rotate, Rotating (not
Rotation; 90" anti-clockwise (or 270 clockwise) | furm) _ _
(e) about (0., 0). B1:90 anti-clockwise (or 270 clockwise) B1:Bl
about (around/from etc.) (0. 0)
(2]
) M = BA M = BA. seen or implied. Ml
_ 1 f 0 1 0 1) _ [0 1)
A=~ | ‘;:\ ‘ At=| Al
©©0) - -1 0/ (-1 0 -1 0)
B_"S 4\[ 0 1) i neir A-
= ‘\ s s J ) OJ Applies M(their A7) M1
(-4 3
B=| Al
.5 2
NB some candidates state M = AB and then calculate MAA™ or state M = BA and then [4]
calculate A"M. These could score MOAO M1A1ft and M1AIMOAQ respectively.
14 marks
Special case
H M = AB M = AB. seen or implied. MO
L, [ 01
Al = | A0
\—1 0
(0 1Y3 4 2 =5 ) )
B :‘ _ H _ :‘ Applies (their A™)M MI1ATlft
\ - I. 0 I\ 2 } :; _“1'




Jan 2013 Q4

Question

(a) and (b) Signs must be clear for B marks.

(c) Accept QP or their 2x2 matrices in the correct order only for B1.

(d) M for their QP where answer involves £1 and 0 in a 2x2 matrix, A
for correct answer only.

(e) First B for Reflection, Second B for ‘y axis” or “x=0’. Must be single
transformation. Ignore any superfluous information.

Number Scheme Marks
4. 0 -1) Bl
(a) ( I o (1)
(0 -1\ Bl
® . M)
(¢) R=QP B1
e))
"0 —1y(0 -1} (-1 O
(d)R:[—l 0](1 0 :(0 1] ML Al cao
\ ) / / ()
Bl
(e) Reflection in the y axis B1
(2)
[7]
Notes




Jan 2013 Q6

Question

-3 1)
J

(b) M for

their det

(¢) First M for their Y'B in correct order with B written as a 2x1 matrix,
second M dependent on first for attempt at multiplying their matrices
resulting in a 2x1 matrix, first A for A . second A for 24 -1

Alternative for (c)
First M to obtain two linear equations in x, y, 4

Second M for attempting to solve for xor y in terms of A

Number Scheme Marks
6.
(a)  Determinant: 2 —3a =0 and solve for a = M1
So a =3 or equivalent Al
(2)
(b) Determinant: (1x2)-(3x-1)=5 (A)
vil [ 2 1‘] l 04 02 MIAL
5031, “1-0.6 02, )
© 1[' 2 1\" 1-4 ‘] 1(2-2A+74-2\ (4 ‘ MldepM1Al
c) — =— =
5023 1)l74-2) 5\=3+34+74-2) (24-1, Al
4)
[8]
Alternative method for (c)
1 -1\x) (1-4 )
]= ] sox—y=1-Aand 3x +2y=74-2 MIM1
3 2)0ly) \74-2) ' '
Solveto givex=Adandy=24-1 AlAl
Notes




June 2013 Q1

Q_uestlou Scheme Notes Marks
Number
1. | ox x—2 )
M=
3x—-6 4x-11)
detM =x(4x—11)—(3x - 06)(x — 2) Correct attempt at determinant Ml
X +x—12 (=0) Correct 3 term quadratic Al
Their 3TQ = 0 and attempts to solve
(x+ Hx—3)(=0)>x=. 1‘elevanthuad1‘at.ic us‘ing .facrc?risa‘rion c.n‘ . Ml
completing the square or correct quadratic
formula leading to x =
x=—4, x=3 Both values correct Al
“4)
Total 4
Notes

x(4x — 11) = (3x — 6)(x — 2) award first M1

+(x* + x — 12) seen award first M1A1

Method mark for solving 3 term quadratic:
1. Factorisation

(x* +bx+¢) = (x + p)(x +q). where ‘pq‘ = M leading fo x =

(ax” +bx +c) = (mx + p)(nx +¢q). where ‘pq‘ = ‘c

and ‘nm‘ = ‘a‘ leading to X =

2. Formula
Attempt to use correct formula (with values for a. b and ¢).

3. Completing the square

+ +g+c, ¢g=0, leadingtox=..

Solving x* +bx+c=0: [ Y+—

Both correct with no working 4/4. only one correct 0/4




June 2013 Q8

Question Scheme Notes Marks
Number
6 26 -2 (4 -14 )
8(a) A’ = [ J = ] M1:Attempt both A" and 7A + 21
-4 1 ){-4 1 —28 9
(42 -14) (2 0) (44 -14) MIAL
7A + 20 :[ - ]+ - :[ B J A1l: Both matrices correct
—28 7 ) 10 2/ (-28 9
M1 for expression and attempt to
OR A’ —-TA=A(A-TI) substitute and multiply
(2x2)(2x2)=2x2
a(a-m=| ¢ | _2"'\—(2 O"'\—?I Al cs
Tl 1)l s6)7lo 2)7 7 AL 080
&)
(b) Require one correct line using
A2 —TA 2] A = 7L+ A" accurate expressions involving M1
Slata=asies A" and identity matrix to be
clearly stated as I.
1,
A*:;(A—?I]* Al* cso
Numerical approach award 0/2.
2
(©) Al = -1 = ] Correct inverse matrix or
2\ -4 -6 equivalent Bl
1(-1 -2\ 2k+8 ) 1 —2k-8+4k+10 ) | Matrix multiplication involving
204 -6l 2k -5 l :El 8k —32+12k +30) | their inverse and &
o ’ : T (2x2)(2x1)=2x1.
N.B.
(6 -2)( 2k+8 ), Ml
l 15 MO
-4 1 )| 2k-5
k+1" ,
k1 ] or (k+1. 2k-1) (k+1) first Al. (2k —1) second Al Al.Al
Or:
[’6 —2"1“1_’2k+8‘] Correct matrix " Bl
41 J”‘.J— k-5 orrect matrix equation.
6x—2v=2k+8 Multiply out and attempt to solve
Ayt v=Dk—5= 1= orv=. simultaneous equations forxoryin | M1
’ ’ terms of .
k+1) ,
1 ] or (k+1. 2k-1) (k+1) first Al. (2k—1)second A1 | A1.A1
2k—1)
)

Total 8
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Q_uestlon Scheme Marks
Number
2k +1 A
2. A =[ . J B=A+3I
For applying A + 3L
_ E+1 k) 1 0) Can be implied by three out of four
() B=A+3=| T _s ‘ 3 { 0 1 J correct elements in candidate’s final | M1
. ) -/ . answer. Solution must come from
addition.
2k+4 K
= ; 5 l Correct answer. | Al
[2]
(b) | Bissingular = detB =0.
22(2k+4) — (=3k) =0 Applies "ad — bc"to B and equates Ml
to0
—4k—-8+3k=0
F—_g8 k=-8 | Alcao
[2]
2
(i) C=[{-3.D=(2 -1 5),E=CD
\, 4 .'I
[ 2) 4 -2 10 Candidate writes down a 3 x 3 matrix. | Ml
E=|-3((2 -1 5)=|-6 3 -I15
4 g _4 20 Correct answer. | Al
[2]
6
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g:ﬁ:{:z? Scheme Marks
p A -0 1 B 2 3)
' _[\—1 o| L1 4‘
poap o[ O 12 %l P = AB implied. | M1
. —AB /= = AB . seen or implied. | N
@ |1 OJ\I 4)| P
1 4
P= 5 ‘ Correct answer. | Al
-2 -3)
(2]
(b) detP=1(-3)— (4)(-2) {= -3+8 =5} Applies "ad — bc". | M1
oy
- .dependent on previous M | dM1
24 2 their detP
Area(T) = - (units)”
5 24
- % or 4.8 | Alft
(3]
(©) QP=1 = QPP' =IP"' = Q=P
Q=P'= 1(-3 —4\] Q= P stated or an attempt to find P™. | M1
502 1) Correct ft inverse matrix. | Alft
(2]
7
: : . . . 1 -2y :
Using BA, area is the same in (b) and inverse is s 43 n (¢) and could gain ft marks.
> —3 )




