Question

Number Scheme Marks
S (a) f(x):3x3+ax2—10x+b
3 2
[ 2)20=3x[ 2] 2o 2] —10[2]4p=0 Ml
3 3 3 3
%+1§a—?+b=0:>64+16a—120+9b=0 =16a+9 =56 * Al*
(2)
(b) f(2):b:>3><(2)3+a(2)2—10(2)+b:b leading to an equation in just a M1
da=-4=a=-1 Al
Substitutes a ="-1"'in -16+9% =56=5h=... M1
=bh=8 Al
“4)
(© | f(x)=3x"-x*=10x+8 = (3x—4)(x* +x-2) M1, Al
=(3x—4)(x+2)(x—1) Al
3)

(9 marks)




Question

Number Scheme Notes Marks
4(a)(i) x=-70r y=9 Bl
-7,%oregx=-7,y=9
x=-7and y=9 Bl
Award the marks in (a) once correct answers are seen.
Special case: If all you see is (9, —7) award B1B0
(a)(ii) Examples:
1 U 2 U 2
r= \/(_3 _(' =7 )) + (12 ="9' ) Correct strategy for the radius. Must be
or a correct method for their centre (if
3 ; used) but allow 1 sign slip within one M1
r= \/(—1 1- ("— 7 ")) + (6 - "9") of the brackets. A correct answer scores
both marks. Must see the ' if finding
or the length of the diameter.
| 2 2
r—2\/(3+11) +(12-6)
=35 Correct radius Al
Q)]
2
(b) (,‘{'+7)#+(}‘*9)2:52
ore.g.
XY 2xTx=2x9y+ 77 +9° =57 =0
M1: Correct attempt at circle equation using their values.
Allow for MIAI1
(xi (rhefr - 7))2 + (y + (their 9))2 = (thefr numerical r)z
ore.g.
x*+ ' +2x(their —7) x + 2x(their9) y + (their - 7)2 +(their 9)2 — (their numerical r)z =0
Al: Correct equation in any form
2)
(c) 12-9( 3
mm(h'm = 3 7 = Z or
* This mark is for an attempt to find the
" 1. 12-9 4 7& or radius gradient or the tangent gradient. M1
fangent \=3+7 3 If the method is not clear allow one sign
error in the numerator or denominator.
-3+7 4
”11011;;6111’ = =77
12-9 3
Alternative for the first M:
2 2 d
(x+7) +(y-9) =5*= 2(x+7)+2(y—9)ay= 0
dy x+7 —3+7[_ 4]
dx 9-y 9-12 3
. 2 2 2 dy dy
Allow for (x+7) +(y-9) =5 =a(x+7)+B(y-9)—=0=—=...
dx dx
4
y-12= fg(x+3)
Uses a correct straight line method for the tangent using the point Q. Must be fully correct | p
work here so must be a clear attempt at the tangent not the radius. So if the radius gradient
is found previously, must apply negative reciprocal rule to their radius gradient.
Ifusing y = mx + ¢ must reach as faras ¢ = ...
4x+3y-24=0 Allow any integer multiple Al
(€]

Total 9




Question

Number Scheme Marks
6(a) (x£3) +(y+7) £...=... M1
Centre = (3,7) Al
(b) Attempts (+3)° +(£7)" £32 MI
Radius = 34/10 Al
(c) Usesradius <3 =9+49—-k <9 or usesradius >0 =9+49—-k>0 | M1
k> 49 or k<58 Al
Uses radius <3 =9+49—k <9 and uses radius > 0 dM1
=9+49-k>0
49 <k <58 oe (see notes) Al
(8 marks)
QNI;?;E?: Scheme Marks
9 )
@) y=x —5x +3x+14 2%=3x“—10x+3=0 M
Roots are 3,% —>when x=3, y ="3"_5x"3"4+3x"3"+14="... dM1
Centre is (3, 5) Al
3)
(b) Atd y=8 Bl
r2:(2_”3”)2+(||8||_||5||)2 (=10) M]_
(=32 +(y-5)7 =10 Al
3)
||8“7“5"
(© =..(-3) M1
2_“3"
|
)(,_Ugfl:"g"(x_z) Ml
y:lx+2 * Al*
3 3
3)
(d) 2 1 5 3
I x35x2+3x+14dx=...[—x4—x3+—x2+14xj M1
0 4 3 2
Area = [lf —éx3 +§x2 +l4x} - l><(2+"8")><2 =..
4 3 2 o V2 L3
dM1
l><16—§><8+i><4+14><2—ﬁ
4 37770 3
74 46 28
—_ 2= Al
3 3 3
3)
(12 marks)




Question Scheme Marks
Number
3 3Y 3 3
3.(a) | Attempts f(_E}ZG)(_E} +17(—5J +4(—5]—12 Ml
:0:(2x+3) is a factor  * Al*
(2)
®) 6x3+17x2+4x—12:(2x+3)(3x2+4x—4) MI Al
:(2x+3)(3x72)(x+2) dM1 Al
)
3 13 2 $G2 13
(c) Solves tanH:—E or“-2"or 3 M1
& =awrt 2.03,2.16 Al
(2)
(8 marks)
Question
Number SCIEIE Marks
4(3) j f(x)=4x" +13x" —10x +8
4x +21x+32
3 2
x2)4x +1327 g +8 Synthetic Division
4)(3—8)(2
; 2/4 13 -10 8
21x1 —10x | 3 42 64
21x —42x 4 21 3272
32x+8
32x—-64
72
(i) O(x) =4x" +21x+32 M1, Al
(i) R=72 M1, Al
(4)
(b)(i) | Attempts f(—4) =4x—64+13x16-10x—4+8 M1
=-256+208+40+8=0 Hence(x+4)isafactor* Al*
i f(x):4x3+13x2—10x+8:(x+4)(4x2—3x+2) M1
Fortheir 4x” —3x+2 attempts "» —4ac"=9-32, M1
b’ —4ac' <0 so 4x —3x+2 hasnorealroots and f(x)=0 has AT*
oneat x=-4
(5)
(c) (f'(x))=12x" +26x—10=2(3x—1)(2x +5) M1
5 1
—T<x<—
5 i dMT1, Al
(3)
(12 marks)




Question

Number Scheme Marks
10 Sets m=3p+1or m=3p+2 (p>0)o.e. and attempts m’ +3m+ 2 M1
Eg. m2+3m+2=(3p+1)2+3(3p+1)+2=9p2+15p+6=3(3p2+5p+2) Al
Sets m=3p+1and m=3p+2(p>0)and attempts m" +3m+2 dM1
Eg mz+3m+2:(3p+2)2+3(3p+2)+2:9p2+21p+12:3(3p2+7p+4)
And gives a minimal conclusion * Al*

(4 marks)




