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Qu | Answer | Mark | Comment
Section A
. 4x* —16x+C = A(X* +2Bx+B’)+2 Bl |A=4
& 4x? —16x+C = AX® + 2ABx+ AB” + 2 M1 | Attempt to expand RHS or other
valid method (may be implied)
& A=4,B=-2,C=18 A2,1 | 1 mark each for B and C, c.a.0.
[4]
2() | 2x-5y=9 B1
X+7y=-1 Bl
(2]
. . 1(7 5
23ii) | M7 ZE{—C% 2} M1 | Divide by determinant
Al c.a.o.
(2]
1(7 5)(9)_1(98 M1 | Premultiply by their inverse
29( -3 2)\-1) 29| -29 AL(ft) | For both
=>x=2,y=-1 2]
3 z=1-2] Bl
. . 1
1+2)+1- 21+0‘:§ M1 | Valid attempt to use sum of roots, or
3 other valid method
Sa=——
2 Al c.a.o.
K_ -—(1-2))(1+2j)=—= M1 | valid attempt to use product of roots,
2 or other valid method
A1(ft) | Correct equation — can be implied
k=15 Al | cao.
(6]
OR
(z—-(1+2j))(z-(1-2j))=2*-2z+5 M1 | Multiplying correct factors
Al | Correct quadratic, c.a.o.
223—22+4z+k:(zz—22+5)(22+3) M1 | Attempt to find linear factor
g3 AL(FY)
2
k=15 Al | cao.
[6]
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4 w=X+1=x=w-1 B1 | Substitution. For x=w+1 give BO
but then follow for a maximum of 3
X —2x? —8x+11=0, w= x—1 marks
3 2
= (w-1)"-2(w-1)"-8(w-1)+11=0 M1 | Attempt to substitute into cubic
=W -5W —w+16=0 M1 | Attempt to expand
A3 -1 for each error
(6] (including omission of = 0)
OR
a+f+y=2 B1 | All 3correct
off+ay+ py=-
offy=-11
Let the new roots be k, | and m then
_ _ _ M1 | Vaid attempt to use their sum of
Ktl+m=a+f+y+3=2+3=5 roots in original equation to find sum
K +km+Im=(of+ay+By)+2(a+B+y)+3 of roots in new equation
=_-8+4+3=-1 M1 | Vdid attempt to use their product of

B rootsin original equation to find one
Km=opfy+(of+oy+py)+(a+p+7)+1 of Z“ﬁ or afiy
=-11-8+2+1=-16
— W —5W —w+16=0 A3 |-lexcheror

(including omission of = 0)
[6]
5 n 1 (

T AN N M1 | Attempt to useidentity — may be
r=l(5r—1)(5r+4 545\5r-1 5r+4 implied
GG D

s5\la 9 9 14) " 5n—1 5n+4 Al | Termsin full (at least first and last)

1/ 1 1 1/ 5n+4-4 n _
=—[—— jz— = M1 | Attempt at cancelling

5\4 5n+4) 5(4(5n+4)) 4(5n+4)

Al (1 1 j
4 5n+4
1
Al | factor of =
Al | Correct answer asasingle algebraic

[6]

fraction
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6(i) 2
2 2 3 2 M1 | Use of inductive definition
U=——"=7L="—5=_ Al | cao.
1+2 3 142 5 2]
3
6(ii) _ 2 _ i —
Whenn=1, =2,sotrueforn=1 B1 | Showinguseof u, =
2x1-1 2n-1
2 .
Assume U, = E1 | Assuming truefor k
2k-1
2
=>u = 2K _21 M1 | U
1+
2k -1
2
Skl 2 Al | Correct simplification
2k-1+2  2k+1 P
2k -1
~ 2
2(k+1)-1
But thisisthe given result with k + 1 replacing k. _
Thereforeif itistruefor kit isaso truefor k + 1. E1 | Dependent on Al and previous E1
Sinceitistruefor k=1, itistruefor all positive
integers. E1 | Dependent on Bl and previous E1
(6]

Section A Total: 36
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Section B
7(i 1 Bl
(i) (o, __j
2
1 B1 | For both
-3,0), | —,0
0. (30) g
7(Gi) | Xx=3 x=2andy=2 Bl
(i) B1
B1
(3l
7(iii) | Large positivex, y — 2" M1 | Must show evidence of method
(e.g. substitute x=100to give 2.15..., or . _
convincing algebraic argument) Al | AOif novalid method

B1 | Correct RH branch

(3]

W (2x-1)(x+3) \11 | Or other valid method to find
(x-3)(x-2) intersection with horizontal
mptote
= (2x-1)(x+3) = 2(x-3)(x-2) P
=x=1 Al
Fromgraph x<lor 2< x<3 Bl | For x<1

Bl For 2<x<3
[4]
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8(i)

arga:z, o] =2 B1 | Modulusof &

6 Bl | Argument of & (allow 307)
V4
agp= > |B]=3 B1 | Both modulus and argument of A
(alow 90°)
(3]

8(ii) :

0(,3=(\/§+j)3j=—3+3\/§j M1 |Useof "=-1

Al Correct

P, 3 31-(\/5_ j) M1 Correq use of conjugate of

- - = - - denominator

o 3+] (\/§+j)(\/§—j)

. : Al | Denominator =4
:3+—3\/§J=§+ﬂ Al All correct
4 4 4 5]
8((iii)
M1 | Argand diagram with at least one
correct point
AL(ft) | Correct relative positions with

(2]

appropriate labelling
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Qu | Answer | Mark | Comment
Section B (continued)
9(i) | Pisarotation through 90 degrees about the B1 Rotation about origin
originin aclockwise direction. B1 | 90 degrees clockwise, or equivalent
Qisastretch factor 2 parallel to the x-axis B1 | Stretchfactor 2
B1 Parallel to the x-axis
o(ii) [4]
op (2 o}[o 1] (o 2)
= = M1 | Correct order
0 1-10 -10 Al | cao.
(2
o(iii)
0 22 1 3 0 4 2 M1 | Preemultiply by their QP - may be
10)lo 2 1) (-2 -1 -3 implied
A=(0, -2),B'=(4, -1), C'=(2, -3) AL(ft) | For al three points
(2]
9(iv) 0 -1
R= B1 | Onefor each correct column
-1 0 Bl
(2]
(V) 0 -1)(0 2) (1 ©
RQP = = M1 | Multiplication of their matricesin
-1 0)\-1 0 0 -2 correct order
AL(ft)
a4 -1(-2 0
(RQP)*=—2 | |
210 1 M1 | Attempt to calculate inverse of their
RQP
Al c.a.o.
(4]
Section B Total: 36
Total: 72
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