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1 eg a=(-3+47)+2(=22) 2 M1  for a correct method to find either
or 11+b _ 219 (b=—38 —11 = -49) coo?dmate or one coordinate
B correct.
or method to add 25 to =3 Look for correct method on their
or method to subtract 25 from 47 diagram. if used.
or method to subtract 30 from —19
or method to subtract 60 from 11
a=22 b=-49 Al  both correct
Total 2 marks
2 @ (-3.-2) 1 Bl
(i) (-1.5,4) 1 Bl oe
Total 2 marks
3 (a) | 5+13  —4+1 2| Ml for a correct method to find one coordinate or for one
ot 2 coordinate correct or for (—1.5, 9)
) Al oe
®) -3 1 | Bl
(c) No with 1 B1 No (oe) and e.g. line goes through (100, —298) or (101.3(3..),
red =Y A
rewsen ~302)or | 3% 300 J or (3 % 100) - 302 = -2 not (+)2
) ¥
Total 4 marks
4 r— 5 5 1]
{ﬂf’“g} or (0.5.7.5) e 3o M
\ 2 2
10-5 ‘ 59 M1
== oe
2-(pl 3
5, 3 M1  ft their gradient for use of miy x m =—1
m 3 =—loe or m= —;oe =
75— ,7%, X 05 +c or M1  ft dep on first M1 and third M1
5
c=78o0eor
. 3 -
Y75 =2 (x—10.5")
5
Sy+3x=139 Al oe where p. ¢ and » must be integers
Total S marks
5 (a) 4 Bl b=14
. 2 —— M1  For the gradient of 4B
(Gradient 4B =) l—oe or eg 10--2 oe ot the gradiento
5 1--4
- .. 5 M1  Ftcorrect use of m x me=—1 for their
(Gradient BC'=) 12 oe gradient of ABora=2.5 orc=-9.5
a=25.¢=-95 Al fora=25andec=-95
(b) (B =) J1——4y +(10—-2) 3o Ml
(=5 +127 (=13))
(BC=) 191 +(10-2.5) M1  ft their value of @
(=418 +7.5 (=19.5)) or
J19-1)* + (10— theira)’ or
1.5 x*13”
65 Al
Total 7 marks
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6 (@) (18=3)" +(7--1)"0e or 15 +8°(=289) e 3 Ml
(18-=3)" +(7-=1)" (= /"289") M
17 Al
(b) | 13+6><17" correct reason 1 Alft dep M1
Acceptable examples
“They overlap by 2em”
“The distance between the centres is less
than the sum of the radii”
“17 1s less than the distance than the total of
the radi”
“19 is bigger than the distance between the
centres”
Not acceptable examples
“19 is greater than the distance between the
circles” oe
“The circumference of each circle overlaps”
Total 4 marks
7 (eradient 411 =) 4-2 oe (=— 2 M1 A correct method to find gradient of 4AM
-3-0 3
3 X Ml For the correct equation of the line passing
y==x+2 or ~ - for X Kpressi
2 through BD or for a correct expression
p=2 3 involving the x and y coordinates of point B
€g = . 2 oe or point D
(x—=3Y +(v—4)’ =6.5%0r Ml A correct equation in x and y to find the
(x— 0P+ (¥ 2 =6.5 —[(-3-0F + (4-2)] coordinates of B and D
oeeg x* +(v—2)* =29.25
eg X" +6x+9+1” —8y+16-4225=00e or M1 Brackets expanded
¥4y’ —4y+4-2925=0 oe
5 3 \2 3 Yy R M1 For a correct substitution into a correct
eg X" +0x+9+ [ St 2 J -8 [ ST 2 J +16-4225=0 equation to get an equation in either x only or
. ne / ne / v only
(2v—4Y)
PR 04944202520 0e
L3 )
13, 117 Ml A fully correct simplified equation in x or in
eo 27 g & oe v — all brackets expanded and like terms
13y° =52y -211.25=0 grouped.
(3,6.3) (3,25 Al cotrect coordinates
SCB3 for one pair of correct coordinates or
both x values correct or both y values correct
Total 7 marks
A’tl’t | (AM =) /32 122 (= Jr= 3.605..) or (AM? =)3 +2%(=13) 7 | M1 Use of Pythagoras for point 4 to point M
313 M1 A correct method to find the length of BM
(BM =W6.5% —"13" (= [29.25 - T‘Fs.zmas...) or DM
2025 3 M1 A correct method to find the SF of the
(SF=) NE =joeor MN=x, BN=15x(see diag) or enlargement of the sides 4M to BM or
. angle LAM 2
(LAM =)sin™ ——(=56.3..)oe or OR LM4
NE A
(IMA=)cos™ ——(=33.6..) or 2
NN L3 by M
— 3 — 3 = 3 o 3 M1 A correct method to find the translation of
eg MBx =3 x2or MBy = 3 %3 or MDx = 75>< 2 or MDy = —Ex 3o0e at least one component of MB or MD
or (need not be written in vector form) OR
) 2 2 . . correct Pythagoras statement using the SF
X+ (1.5.’() =+/2925 or MN =+/29.25c0856.3...(=3) 0e to find x coordinates OR 1 correct trig
or BN =+29.25sin 56.3..(=4.5) oe statement to find translations from A/
turn over
VB 3 5 and ME 3 3 or MD 3 2 and 3D 3 M1 A correct method to find the translation of
et Ex and M5y = EX or M _Ex and MUy = —Exgoe both components of MB or MD (need not
or be written in vector form)
¥4 2.25¢° =29.25 OR _
or correct Pythagoras statement with no
brackets using the SF to find x coordinates
W3 ENER OR £
MN = €0856.309...(=3)and BN = 5in56.309...(=4.5) oe
2 2 2 correct trig statements to find
translations from M
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\

JS |01‘ (0+3,2+4.5) (=(3.6.5)

D)

eg (0. 2) is transl

(=3
or (0, 2) is translated ‘ 15 |01' (0-3,2-4.5) (=(-3.-2.5)) 0e
or

3.25¢* =29.25

Ml

correct method to find the coordinates of B
or D or one pair of correct coordinates

or

a correct method to find both x coordinates
or both y coordinates OR

a fully correct simplified equation in x all
brackets expanded and like terms grouped.

‘a(s

or (gradient BC )q

10— 4,
p*S

or (gladleut AC )

or

(o 1) +(10-5) or (p——1) +(10—-5) o
(8——1)"+(g——5)" or (8——1)" +(g——5) or

57 (0 107 or (8- 7)'+(g-10) oc

(3.6.5) Al correct coordinates
(—3.-2.5) SCB3 for one correct coordinate or both x
values correct or both y values correct
Total 7 marks
8 320 7v116=(2v-1V—(2v-1 (x+1) ([ x+1) 5 | MI substitution of linear equation into
R (2y-1y ~@y-1) 3\ ——| +7 7|+16—\ -x uadratic.
2 2 q
Eg 3* -13y-14(=0) oe Eo x> —24x-81(=0) oe Al (dep on M1) writing the correct
- quadratic expression in form
ax’> +bx+c(=0)
2 1a —24x= 2
y -3y =14 ¥ - 2r =8l allow ax” +bx=¢
Eg. Eg. M1 (dep on M1) for the first stage to
=1Hr+1)(=0) (x+3)x—-27)(=0) solve their 3-term quadratic equation
or or (allow one sign error and some
—(-13)+ 137 —4xIx—14 —(-24)+ [(24) —4xIx 81 simplification — allow as far as
=) 3 =) > 136 [69-36 24+ 764320
or or 2 2
[ 13Y f13 {24y (247 [ 24Y
l J | =ldo0e [x——| -] =| =8loe OI‘Eg[X—*I —2250e
|2 2 2 2)
(x =) 2x'14'-1 and 2x'-1'-1 27+ '—3+1 M1 (dep on previous M1)
=) 2 and 0¢ may be implied by values of v or x that
are consistent with a correct substitution.
(27.14) Al for both solutions dep on M2
and Must be paired correctly.
(-3. -1 acceptx =27, y=14 andx=-3,y=-1
| Total 5 marks
9 (eradient 4B = 2 _1U+3 15 ‘Pe 5 | M1 for finding the gradient of 48 or BC
p+l ordAC

This may be seen embedded in
my*my=-1

or

for finding the length of 4B or BC or

AC (or AB? etc)

o (1) +(10--5) +(8—1)" +(qg——5) =(8—p)’ +(g—10)’
or 18p+30g=-168
Alternative for the second point

6 6
o —p+l0=—8x——+goe
7 7

R Lor' L7 ‘or 9p +15g =84 oe M2 for two out of the three of:
ptl 9 p+l q+5 e using nn X nn=—1

o 0=g, 6 ¢ p—Tg=—220¢ * using the gradient of 4C to form
-8 = an equation.

¢ using Pythagoras theorem

If not M2, then M1 for one of the
equations.

Alternative for the second point
obtaining this equation by using

v =mx+ e with coordinates of 4 and C
separately, and then eliminating ¢)
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Elimination Substitution M1 (dep M3) for correct method to
E.g 54p +90g = —504 E.g eliminate one variable — multiplying
Sdp —63g=-198 (-84-15¢)_ one or both equations so the coefficient
With subtraction 6| ——— =22 o of x or y 1s the same in both, with the
or 153¢g=-306 [—84-29p) correct operation to eliminate one
6p-7 =220 variable (condone one arithmetic error)
or 63p + 105g = —588 ’nl ; 15 J
=33 —zz+ /g -
90p - 105¢ =33 ol T 15y = —sdor or
With the operation of addition k 5 J
or 153p=-918 (6p+22) iso]atlmg_p org i one equation and
9p+15 =-84 substituting into the other (condone one
k 7 J arithmetic error).
p=—"06 Alforp=—6andg=-2
and Must be clearly identified
g=-2
Total S marks
10 - —4+2.(‘+3 or (-1, 4.5) oe 6 [MI1 for method to find the midpoint of
) 2 2 AB
6-3( 3 1 B M1 for method to find the gradient of
eg = :’_] oe or —— oeor-0.35 iB
-2\ - 2 .
eg mx"—0.5"=-1 oe orm=2 M1 for use of m;m, =—1 to find the
gradient of the line of symmetry
eg y—8="-0.5"(x—(=1)) or 8 =“-0.5"x —1 +cor y-8 _ "_p.5" M1 for method .10 find an equation for
x—(-1) CD or the line of symmetry
or y—45="2"(x—(=1)) or4.5=2"x—1 +cor Y=*5 _uyn
x—(=1)
eg 2x+6.5=-05c+750r 203 _2-73 M1 for a correct linear equation fo find
2 0.5 the x or y coordinate of £
Correct answer scores full marks (unless from obvious incorrect working) | (0.4, 7.3) Al oe
Total 6 marks
IALTERNATIVE (using the length of CD):
10 6-3 ( 1 6| M1 for method to find the gradient of
eg (:—] oeor —— oeor-0.5 1B
—4-2\ = 2 -
eg y-8="-0.5"(x+1) or8="-0.5" x -1 +cor Y8 . g3n M1 ?;111&110(1 to find an equation for
x— (-1
eg )(71 ()P (86 (= JB) Ml for 11161110(:1 to find the length of
AD or AD-
eg \/(},72)1 +(75-05v-3) = INIEX or\/(15 2y 2P (v-3) = INER Ml for settinglup an equation for the x
or y coordinate of C
(1.8.6.6) oe M1 for the correct coordinates for C
Correct answer scores full marks (unless from obvious incorrect working) 04,.7.3) Al oe
Total 6 marks
11 — 3 MI
[k=] 6+17 or [:T;=]6+17 o oe or >
2 2
) - 4+F
=]14+2(15-dor [[=]15+(15-4)or 7‘ =15 oe
Correct answers score full marks (unless from obvious 26 Al
incorrect working)
1 correct answer will score M1A41 and both will score 11.5 Al 23
M14141 oeeg —
both answers the wrong way round
scores M1 A1 unless the correct answers
are clearlv labelled in working space
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12 eg 5 M1  for a method for finding AC or €4

) (e a3

3 -3

eg M1  (dep on previous M1) for a method to find
(F :) g 32 (: s :5) the magnitude of 4C or CA4
eg M1  (indep) for a method to find the magnitude

(IE :)m(:ﬁ: 7.28(010))01' of either 4B or BC
(BC=)y(£3)" +5* (=34 =5.83(095))

"\j—/z +(i2)2 " “‘/(i3)2 5 or M1  (dep on previous M1) for a complete

method to find Pru’s distance travelled
"/53"+"34"(=13.1(110)) or

“7.28” +“5.83” (= 13.1(110))
Correct answer scores full marks (unless from 8.1 Al accept 8.1 — 8.2, to award full marks AC
obvious incorrect working) must be correct

Total S marks

A

13 Eg eg 3 MI for substitution of y=+2x+1 (or

UL ey . +y4]. . .
(2x+1) +x(2x+1)=7 _‘.z+[}2 l]_l.:7 )‘A:*~‘2*])u1t0 v? +xp =7 to obtain an

equation in x only (or y only)

Eg. Eg MI{t dep on previous M1 for multiplying
6x% +5x—06(=0) out and collelcti_ng terms, fmu‘nug?a three

term quadratic in any form of ax® + bx +

6x"+35x=6 ¢ (= 0) where at least 2 coefficients (a or b
or ¢) are correct

E.g Eg MI1ft dep on first M1 method to solve

(2x +3)(3x _ 2)(: 0) (y+2)3y-7)(= 0) their 3 term quadran_c using any correct
method (allow one sign error and some

or _ or simplification — allow as far as eg

Lo T3ENST - 4%6x 6 (DY) - 4x3x-14 544254144 1xisles

2x6 Y= 23 12 6
or or factorising allow brackets which
( sV (5 T 1 (1} 14 expanded give 2 out of 3 terms correct)
xt—| | —=| =1 , _ . : .
[ 12] [12/ ()«—EJ —(g] =3 or correct Vﬂlu?s for x or
3 : correct values for y

4 bl
x=—=andx== ] ( V= 2andy= Z] Accept (x =) 0.6(66..) rounded or
2 3 ) T3 truncated or (=) 2.3(33...)

—3 w3 =2 o=9x+lor x= 3 MIft dep on previous M1 for substituting
r= 2 ]+ (=-2) - ’ 2 their 2 found values of x or y into one of
and and the two given equations

5 7 7 i 2 or fully correct values for the other
y= 2[”; "J + 1[ = ;] 3 2xtlorx= 3 variable (correct labels for x / y)

Al oe dep on M2

allow x=-1.5y=-2

x=10.66(6...), v=2.33(3...) truncated or
rounded

—
|
|
(58]
—

VY
W o
(PSRN
S—

Working required Total 5 marks
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14 | —5-10 (= 5) 6 | M1 | A correct method to find the gradient of
4-—2 2 4c
p—10 < —%(x+ 2) oees v _% 5 M1 | ft (if M1 scored) correct equation of AC
or y——-5= —3(,\’—4) oeor 5x+2y =10 oe
o2 7 Ao 2( 27 2 616 M1 | ft (if first M1 scored)
yod= gﬁf 7?) R R A B R equation of BD or correct equation using
1) 154 gradient of BD
== o0e or Sy—2x=—0
oz / 5
5 2 M1 | Solve equation OR
solves BERa 3= 3 6.16 oe Solve simultaneously the correct
10x+ 4y =20 ) ) o equations of lines of 4C and BD or
eg 10x4257 =154 oe, with operation of addition  or correct equation from gradient or other
pe correct equation.
25x+10y =50 oe, with operation of subtraction or If elimination: same coefficient of x or v
—4x+10y=61.6 with suitable sign used to eliminate.
5154 ) 2 154 . . ) . If substitution: x or y substituted into
x= 3 y— 0 0eOr y=_x+ £ oe substituted in other equation other equation.
‘ . . Ml alue of x and y at intersection of AC
Coordinates of intersection of 4C and BD : v = —z, v=06 o€ yame obvand.y at wfersechon ©
5 and BD
Correct answer scores full marks (unless from obvious incorrect (4.6, 8) Al | oe coordinates of D
working)
See next page for working with 4D = 4B, CD = CB or gradients Total 6 marks
14 N 27Y | M1 A correct method to find 4B* or CB?
eg (10-4) +(72+'—] (=47.56) (4B =16.896...) or or
S
27‘ ABor CB
eg (7574)1+(4+f)2(:169.36) (CB=13.013..)) or or ) )
5 a correct gradient expression for AC or
_5_ .
eg — 10 or 4~ oe D
4--2 27
- —x
5
B . L 27V M1 Using D (x, v) form a correct equation
eg (v—10) +(x+2) =(10-4) + —2+T or AD= AR
; ”7; or
eg (y+5) +(x—=4)" = (=5-4) +(4+ =) or CD*=CB?
5 or
_5_ v ol Mo —-_ : R
5-10 § 4-3 “ 1 oc eg—60+ 15v =6y~ 324 gradients AC x DB=-1 (Using D (x, v))
4--=2 27 h )
-———x
5
eg 2x—5v=-30.8 or x=25v-154 or yv=04x+6.16 oe M1  uses rearrangement or solving
simultaneous equations to find a correct
3 term linear equation
5 5 , 272 M1 uses substitution to obtain a correct
eg (¥—10) +(2.5y-154+2) = (10-4)" + { -2+ < ] quadratic equation in one unknown
\2 3 2 27,
eg (04x+6.16+5) +(x—4) = (-5-4) +4+=)’
5
7.25v* =87y +232=0 oe or 1.16x*>+ 0.928x —28.8144 =0 oe ML for a3 term quadratic that can be used to
find the value of x or the value of v at D
(4.6.8) Al oe coordinates of D
Total 6 marks




