Question Answer Marks Guidance
! 8(17c0539)+6c059+1 [=0] M1 | Expect 8cos’@—6cos@—9=0.
(4cosf+3)(2cos-3) [:[]] Al fsct(?rs or formula or completing square must be
[ cos@=-0.75 - 6 =] 138.6° only, Al AWRTlgnr;re Sf-]l;tgmns outside the given range,
3
?\IL:I?;%Z? Scheme Marks
9 (a) (i) | Stretch parallel to the x-axis x% or stretch parallel to the y-axis 2 M1, Al
0
(ii) | Translate by the vector [lzj (or translate up by 12 (units)) M1, Al
(C))
(b) (i) 12-x =24/x
12=(V2+1)Vx MI
12 2-1
—=x= = =12(2 1) * dM1, Al *
241 21 ( )
2
Alt(i) | 12-x= 2x:>(12—J;) =2x = x+24[x-144=0 M1
“244++242 —4x—
=(Vx)= 24 242 Ax-144 :—121122\/4+8:—12i12\/§ dM1
J}>0:>J_=—12+12J§=12(J§—1)* Al
(ii) :>x=122(JE—1)2:144(2+1—2J§)=144(3—2J§) MI, Al
y{:lz—ﬁzlz—lz(ﬁ—l)}:12(2—J5) B1
Or common acceptable alt forms: P(432 = 288\/5, 24— 12\/5 )
(6)

(10 marks)




Question Answer Marks Guidance
9(b) [Centre is] (4, 3) B1 | SOI
) . (their3)-10 7 *M1 | Attempt at finding the gradient of the radius using (2, 10)
Radius gradient= ———— | =— X i i R
(their - 4) -2 6 and their centre, but not P, Q, the mid-point of PR or QR
. -1 y-10 DM1 | OE
Either 7.4 X)) Correct method to find the equation of the tangent using
their — -1
( 6] ————————and(2, 10).
1 their radius gradient
Or 10:77x2+c = c=..
(fhefrfj
6
6 6 82 Al | OE
y=10= —;(x— 2) or y= [—;}x"' El Correct equation but not stated in the required form.
6x+7y—82=0 or 82—-6x-T7y=0 Al | All correct terms on one side, but condone them being in the
wrong order.
Alternative Method for Question 9(b)
X+ +8x—6y-60=0 Bl | OE
Equation of the circle.
d d *M1 | Differentiate implicitly to arrive at an expression with two
2+ 2y 2L +8-62L =0 pdr ! ’
dx dx terms containing —.
dy -2x-8 s L dx
Or & = T(SS 7 83‘*16) ° Or rearrange to make y the subject and differentiate to arrive
at an expression of the form f'(x)xf (x).
Question Answer Marks Guidance
9(a) 24 a M1 | Form an equation using a numerical form of the
ar=—>x—— - -
100 1=r percentage and correct formula for u, andS.,
10012 =100+ 24[= ()] A1l | OE. All 3 terms on one side of an equation
2 3 Al | Dependent on factors or formula seen from their
(20r=8)(5r=3)[=0]= r= Sk quadratic.
3
Question Answer Marks Guidance
9(b) *M1 | SOI Attempt to cross multiply with contents of

3x{(a+4d)}={(2(a+1)+11(d +1))}

at least one { } correct

Simplifies to a+d =13

Al

5 starsa=[Spelstan sy

*M1 | SOI Attempt to cross multiply with contents of
at least one { } correct

Simplifies to —a+2d =8

Al

Solve 2 linear equations simultaneously

DM1 | Elimination or substitution expected

d=T7, a=6

Al | SC BI for a=6, ¢=7 without complete working




Question Answer Marks Guidance
8(a) [fg(x)=]1/(2x+1)" -1 B1 | SOI
1 /(2x+]): —1=3 leading to 4(2x+]): =1 M1 | Setting fg(x)=3 and reaching a stage before
1 R 2x+1=1% orreaching a 3 term quadratic in
or =[+]2 or 16x° +16x+3=0
(2x+1) X
2x+1=1"% or 2x+1=-% or (4x+1)(4x+3)[:0] Al | Or formula or completing square on quadratic
3 | Al
x=—— only
1 y
Alternative method for Question 8(a)
x =1=3 Ml
g(x)=-2 Al
M1
1 -
(2x+1)
3 | Al
x=——only
1 y
4
Question Answer Marks Guidance
8(b *M1 | Obtain 2x+1 or 2y +1 as the subject
®) y=]—7—] leading to (2x+])2 - leading to  2x+1=[%] An Sxt ar fy+ astiggec
(2x+1)° y+1 [y +1
ey | 1 DM1 | Make x(ory) the subject
x=f]—-1
2 0y+1 2
11 Al OFeg Yxtl 1 ([ 1.1
2+l 2 B T2 2 T (Naaed 42
3
Question Answer Marks Guidance
10(a) (4x+ 2)71 1 . B1 B1 | OE Ifmore than one function of x present then BO B0.
=2t} or eg {— {—(X+U.5)_l} or ———
-1 16 (16x +8)
0-(=1/24) M1 | Apply limits to an integral, oo must be used correctly.
1724 Al | Allow 0.0417 AWRT.
4
10(b) Q: {—2(4x +2),;} {x4} B1 B1 | Allow unsimplified forms.
dx
) Bl | SOI
Recognise Y -1
dx
X -8 . M1 | Must be numerical.
their ————— =their —1 dv
(43‘ + 2) Must be some attempt to solve their equation and d:x #0.
(0, ¥4) Al Al | Acceptx =0, y =" y =" must be from x =0 notx =-1.




Question Answer Marks Guidance
8(a) 1 Bl
a=—
2
B1 n
b=— b:§+4m‘n20.
2
8(b) x-coordinate = {4p} {-8} BI Bl | OE, cg. 4(‘07 2) .
y-coordinate = —3¢q Bl
3
Question Answer Marks Guidance
9(a) 65in0.9= % or AC? =6+ 6% — 2% 6x6eos] B M1 | OE Correct working in degrees is acceptable throughout.
AC=940 Al | SOI
Accept 9.39 — 941, may be used but not seen for Al.
Angle CAB = "a(n—1.8) M1 | SOI
Expect 0.6708 (or 0.671).
Arc CD = their 9.40 x their 0.6708 M1 | Expect 6.306 (or 6.31), do not accept 6 for their AC or 1.8
for CAB.
[Perimeter = 6 + 3.40 + 6.306 =] 15.7 Al | Accept 15.69-15.72
5
Question Answer Marks Guidance
9(b) Sector ADC — AABC = x their 9407 x their 0.6708 — 12 x 6 x sin 1.8 M1 M1 | Accept correct use of their answers from part (a).
[29.64 - 17.53 =] 12.1 Al | AWRT
3
Question Answer Marks Guidance
10(a) . . 3 . . 5 . . M1 | Attempting to find required gradients, sides or
Gradient of AB = —— | gradient of BC = — or lengths of all 3 sides or vectors vectors
5 3 >
m,m, =—1 or Pythagoras or AB BC=0 or cos ABC =0 from cosine rule Al | WWW
2
10(b) Centre = mid-point of AC =(2.4) B1
1
Question Answer Marks Guidance
10(¢c) (x—theirx, )1 +(y —their y, )1 [: "2]0”(’}’9-”'% ,X)Z +(their y, —y )3 - [,ﬂ} M1 | Use of circle equation with their centre
(x=2)" +(y-4) =17 Al | Accept x* —4x+)" =8y +3=0 OE
2
10(d) x+3 v+0 -1 M1 | Use of mid-point formula, vectors, steps on a
[ 5 = 5 J:(ZA) or BE=2BD =2 { diagram
Or Equation of BE is y =—4(x—3)or y—4=—4(x-2) leadingto y=—4x+12 May be seen to find x coordinate at £
Substitute equation of BE into circle and form a 3-term quadratic.
3 -2 1 Al |E=(1,8)
(x,»)=(1,8) or OE= 0 + 3 = 8 Accept without working for both marks SC B2
. . . 1 . . B1 | Or gradient of BE = -4
Gradient of BD, m, =—4 or gradient AC :Z = gradient of tangent
Equation of tangent is y—8 = ‘/,,(1_1) OE M1 A1l | For M1, equation through their E or (1, 8) (not,
A, B or €) and with gradient ———
0 ¢ their—4
5




Question Answer Marks Guidance
1 | I Bl | OE
ACLx px p—3,\' sol Can be seen in an expansion.
Bl | OE
[)2 =144 Correct with correct power of p and only one p term.
1 Bl Bl 2 .
p:ig OEiE etc. Allow+0.167 for B1 B1.

SC Bl for £ ; B1 only,
36




