Question Scheme Marks
Number
y=§x2—9\/)_r+13
9 (a) dy_4, MI, Al
a == X-—F ,
dx 37 2k
3
dy 327 9
ha'd £€ Z dM1, Al
Attempts to solve dX>0:>X > 2 :>X>4
4)
2 2 2 3 H
(b) J.EX‘9\/}+13dx=5x —6x" +13x (+0) MI
3 9
Area = §X36X2+13X} ~117 dM1, Al
0
dy 4 9 dy (21
<t1 < :9 1 = —=| —
Substitutes x into P 3X > \/} s [ 2] M1
. . 21 109
Finds where tangent meets x-axis 0—40 = —(X* 9) = x= 51 dM1 Al
3 9
Areaof R = | 2% —6x" +13x| —~x40x| 9192 ddM1
9 2 21
0
=1l7_1600=85_7 Al
21 21
(8)
(12 marks)
Question ,
Number Scheme Marks
8(a) 2,7 9 4 2 _ 19,2
x +3=13 x2::>x +3x"=13x"-9 MIAL
=x'—10x>+9=0
4 2 _ 2 2 o)\ _ 2 _
X -10x*+9=0= (¥ -1)(¥ -9)=0=>x"= . Ml
=Sx=..
x=1, x=3 Al
4
3
®) HB— 2 —(x2+3)}dx:l3x+2—x——3x(+c)
X x 3
or MI1Al
J‘[l3—i]dx:13x+2(+c) J‘(x2+3)dx:x—l+3x(+c)
x? X ’ 3
9 T 9 3 1
10x+=— = =10(3)+————(10+9——J=__
x 3 3 03 3
or dMl1
oT [» . T 1
[13x+—} -| =+3x| =39+3-(13+9)- 9+9—(—+3}:
x 3 ' 3 _
9,0 Al
4)
Total 8




Question Scheme Marks
10(a) Equation of circle is (x —3)* +(y—5)* =7 and line is y =2x+k
B 2 2 2 M1
So intersect when (x—3)"+(2x+k—5) =r
= x —6x+9+4x* +4(k-5)x+(k-5) =7
dM1
= 5x" +(—6+4k—20)x+9+k* 10k +25-r" =0
= 5x" +(4k—26)x+k> =10k +34— 1" =0* Al
3)
(b) Tangent to C = b” —4ac = 0= (4k —26)" —4x5x (k> ~10k +34-r7) =0 M1
= 16k — 208k + 676 —20k” +200k — 680+ 207" =0 M1
= 5r = ...
=5 =k’ +2k+1=(k+1) Al
(3)
(b) . g1 ) , 1
Gradient of BX is —— so equation of BX is y—S———(x—S)
Way 2 2 2 M
y—S*—l(x—?;) =2x+k=x= [ B2k 264k
5 , ¥ R s s
2 2
(13—2,'{_3} +[26+k_5J _, M
5 5
=5 =k’ + 2k +1=(k +1)’ Al
(3)
(c) Triangle AXB is right angled so AB* + 7" = XA® = (3—0)2 +(5—k)2 M1
AB* =4r* s0 AB> +7° =57 M1
=5 =9+(57k)2 Al
= kP +2k+1=9+25-10k+ k> M1
=12k=33=k=.. dM1
=32 Al
4
(6)

(12 marks)




%ﬁ;ﬁﬁ? Scheme Marks
8 (a) yzixs—llx2+kx:> E=43c2—22x+!c M1
3 dx
uses x=2,%=0:> 0=16—-44+k = k=28%* dM1 Al*
3)
(b) Q:zlx"—22x+28:0:>(2x—4)(2x—7):0:>x:... Ml
dx
7
2 — Al
x< ,x>2
2)
(c) I [§x3—11x2+28x] drz%x4—%x3+l4x2 M1 Al
, 68
Correct y coordinate of M =3 B1
2
. . 08, 4 2
Complete method to find R = 2 x 3 R —11x" +28x |dx Ml
0
=2x"%"—[%><24—%x23+14><22)
_ﬂ Al
3
(5)
(10 marks)
Question .
Number Scheme Marks
8(a) 2 _ 9 4 2 122
x +3=13 x2:>x +3x"=13x"-9 MIAL
=x' =10x"+9=0
4 2 _ 2 2> o) _ 2 _
x'=10x +9—0:(x 1)(r 9)_0:;( = VS
=x=..
x=1, x=3 Al
4
3
(b) HB- 2 —(x3+3)}dx=13x+3—x——3x(+c)
x° x 3
or MIALI
I[l3—i]dx:l3x+2(+c) I(x2+3)dx:x—l+3x(+c)
x° X ’ 3
9 T 9 3 1
10x+——— :l()(3)+————(l()+9——}=...
x 3] 3 3 3
or dMl1
o [x . T 1
[13x+—} —| =—+3x =39+3—(13+9)—{9+9—(—+3}=___
X 3 ' 3 _
1o Al
4)
Total 8




Question

Number Scheme Marks
9 d 5
@) y=x —5x> +3x+14 :Ey=3x“—10x+3=0 Ml
1 5
Roots are 3, 3 =when x=3, y="3"-5x"3"43x"3"+14=_... dM1
Centre is (3, 5) Al
3
(b) At4 y=8 B1
r2:(2_”3”)2+(||8||_||5||)2 (:10) M]_
(x=3>+(y-5°"=10 Al
3
c ||8“7“5"
(© ~..(33) Ml
2_“3"
1
},_Ugflzﬂgﬂ(x_z) Ml
y:lJch2 % Al*
3 3
3
(d) 2 s l 5 3 2
I X —5x° +3x+14dx—...[—x4—x3+—x‘ +l4x} M1
0 4 3 2
Area = [lf —§x3+§x2+l4x} - l><(2+"8“)><2 S/
4 3 2 o \2 3
dM1
l><16—§><8+§><f4+14><2—E
4 3 2 3
74 46 28
—_———=— Al
3 3 3
3)

(12 marks)




Question Scheme Marks

6(a) | Way 1: Eqnis (x—=3) +(y+4) —9-16+k=0 M1
So radius mustbe 4 = 25-k =16 M1
=k=9 Al

3)

Way 2: y=0 => x* —6x+k =0 has one solution M1

=6"—4xIxk=0 M1

=k=9 Al

3)

(b) C intersects x axis at (3,0) B1
Intersects y axis when y* +8y+9=0= y=..or y="-4"+/'16"-"9"

Or uses base of triangle is 2m v

Area RST = %xzxﬁx3 M1

=37 Al

)

(7 marks)




Question

Number Scheme Notes Marks
9(a) ) Attempts to eliminate either x
mx=x—x =>m=1l-x=>x=..
L2 or y and factors out or cancels M1
Or y= Y _J y=>y= x/y to get a linear equation and
m.m’ solve.,
x=1-m and y=m(l-m) Both correct Al
(2)
(b) xz J\; xz .
J"‘ x*( Jm)dx=?*? —m— x" — x"*' in at least one term M1
Uses the limits "1 —m" and 0 in
"L their integrated expression and
— (= M1
Areaof R, = L {x x( mx)}dx subtracts (condone the
2 2 omission of the "~ 0”
(=) Qom)'( Gom)) 2 —0)
> 3 > orrect expression in m
48 with/without the area under Al
line subtracted.
"l=m" N l l
Areaof R = J- x—x‘ —mx} ( m) A (1-m) - ( ) A (-0)
dM1
Correct strategy for the area (may be scored for finding separate areas and
subtracting)
= (l_6m) Correct expression Al*
(5)
(c) 1 NI !
Areaof (R +R,) J (x—x") dx= =5 | = Correct method for finding the
’ 0 area of R + Rz
(_1] Alternatively, a correct method
6 for finding the area of R,
Alt: M1
1
Areaof R, :J (x—xz) cbc+%("1— m")xm(l —m)
I-=m
2 3!
22 gy o [l Qem) Ly
2 3] 2 6 2 3
1 3 Sets up a correct equation using
R11R22>(_—m):.iz>m:--- the answer to part (b) and dM1
6 12 solves for m
3
l-m —m)?
Alt: ( ) _1.d m) +(1 ) +lm(1—m)1:>m=
6 6 2 3 2
|
m=l—% Correct exact value in any form | A1
3)

Total 10




Wuésyon Scheme Marks
Number
6(a) Centre of circle ismidpoint of (-2,18) and (14,6)= (6,12) B1
Attemptsradius? ordiameter? E.g. D = (14——2)2 +(6—18)2 =400 M1
Radius?=100 Al
(x=6) +(y=12)" =100 M1, Al
(5)
(b) Recognises equation of Czis x>+ y* =k” BT
Attempts to find one value of kor k* Look for V"6 112" £"100" M1
X+ =(6\/§+10)2 or x'+) = (6\/5—10)2 o.e. Al
X’ +y2 :(6\/5—%10)2 and x° +y2 = ((fa\ff':—IO)2 o.e. Al
(4)
(2 marks)
Question Scheme Marks
Number
5 1
y=x —4x’ —kx’ +28x— 44
5 | 3 |
7.(a) y=x3—4x2—kx2+28x—44:>(%]=3x2—10x2—%x > 4+28 M1, Al
(2)
(b) Subs x=9 into %andsets:O :>3><81—10><27—§+28-0 M1
X
*
243—2?0—%+28:0:>%:1:>k:6 * Al
(2)
> 3 14 83 B,
(c) J.x3—4x'—6x'+28x—44dx=zx —ox AT Ay —ddx M1, AT, Al
Correctvalueof y=-53 atT Bl
7 3 ’
Shaded area = "53"x9+ 4lx“ - %xz — 437 +14x —44% dM1
0
=248 Al
(6)
(10 marks)




Question

Number Scheme Marks
9(a)
() Centre = (k,2k) B1
(i)
Radius = vk +7 Bl
2
b)) 1 1 7
-k +(B-2kY =k+T=4-dk+k +9-12k +4k* =k +7 Ml
5k =17k +6=0 * Al*
(i) (k=)=.3 Bl
3)
(¢)
Centre is [E,EJ Blft
55
2 7"2" 8
Gradient of tangent + 2IE (——) Ml
3 _"i‘l 1 1
5
8
y-=3 ="—ﬁ"(x -D)=setsy=0=>x=...
Q 3 M1
Alternatively, tan ZPTO =— = XT =——=... where X is (2,0)
11 8/
/11
Area OPT = %x"%"xfﬁ =..
1 33 M1
Alternatively, Area OPT = 5 x2x3 +5>< "g"x 3=...
147
=——o0¢ Al
16
()

(10 marks)




Question Answer Marks Guidance
6(a) Use sin2@=2sinfcos & B1
Obtain sin@ = L Bl
6
2
6(b) Use correct identity or identities to find value of secd M1
Obtain % or exact equivalent Al
2
6(c) Use correct identity or identities to find value of cos26 M1
Obtain % or exact equivalent o
2
(b) " ntl For increasing any power of x by 1 for
X =X C1 or C; or for £ (C1 — C2) Ml
iJ.{—JZf +7x=1=(x" = 6x+9)fdr = w_LJ'(—f ~2x? +13x-10) dx
4 3 2
—+ X 2x +].3.JL 10x
4 3 2
or
i“'(—zx2 +7x —l)dx—J.(x3 —6x+9)dx}
3 2 4 2
4 _215 Tx e x__6x L0y dM1A1
3 2 4 2
or
> 2x' Ix° xt o 6x’
j(zx +7x—1)dv=-"—+"——x, I(f ~6x+9)dv="-———+9x
3 2 4 2
dM1: For correct integration of 1 term for C; and one term tfor C»
or for correct integration for 2 terms of their = (C) — C»)
Al: Fully correct integration of both C, and C; or for £+ (C, — C>). Award this mark as soon
as fully correct integration is seen and ignore subsequent work.
24 2(2) 13(2) 1+ 2(1) 131y
B RN T
ddM1
Fully correct strategy for the area. Depends on both previous M marks.
Uses the limits “2” and 1 in their “changed” expression(s) and subtracts either way round.
E
12
If the attempt is correct apart from subtracting the wrong way round (for limits or functions) | Al

and — 13 is obtained, allow recovery if they then make their answer positive.

(3)

Total 9




Question

Number Scheme Marks
64
= 2X+—,—3
T
10 (a) dy 128
—=2-——
dx E M1, Al
dy 3 .
Attempts to solve PP =64=>x=4* dMl1, Al
@
(b) J‘2X+6—3—3dx=xz—§—3x (+0) M1, Al
X X
Finds the y values at both x=2 and x=4. M= (0, 17) and N= (0, 9) B1
Full attempt at area =
4
[fﬁsx] ~9x2+2x(17-9)=22-18+16 =20 dMZA]
X 2
&)

(9 marks)




