Question Scheme Notes Marks
Number
’ P(3p% 6p) 0(34% 69)
(@) } 7 =12 dy=2at d);zatz
J’:\/ﬁxz dy —y=2a —=2at
1 2y—=12 dt dr
d_yzﬂxa: V3 _1 o6 1 dy 1 1
dx 2 \N3p2 P ay=—= — &x ¢t p Bl
yop May usea=3 and/ort=p
dy 1 . N
Uses calculus to obtain > = __. This may be implied by subsequent work.
v p
o a2 Forms equation of line with a
y=bp==p (x 3p ) of changed gradient in terms of p M1
6p=—px3p*+c=c=6p+3p’ = y=—px+6p+3p* | and places coordinates correctly
Correct proof with evidence of
y+px=6p+3p>* calculus. Note that BOM1A1 is Al*
not possible.
€)]
(b) Note: There are many variations on the below, e.g. using (3, 0) to form the equation
US‘?g of the line (first M1), then using (3 p>,6 p) or (3q2,6q) (second M1)
equation - 5 R
of line gradient PQ = 65 6(’2 J ol | A correct expression for the Bl
PO 3 =34 I 3(p+a)(p-a) PTa gradient of the chord
Forms equation of line with their
chord gradient in terms of p and ¢
2 ) and places coordinates correctly.
c.g. y=6p= P+ q(x —3p ) or The example uses
2 2 6 p* 2 6p* y—ylzm(x—)m)with Mi
6p = x3p +c=>c=6p— =>y= x+6p——— 5
p+q p+q p+q p+q (xl,yl)z(3p ,6p),but(3,0) or
(3q2, 6q) could be used instead.
6p=0 6p° Uses (3,0) with their line to form | o
p+q an equation in p and ¢
vV = —1 24 =2 -1 — 1% Fully correct proof with sufficient %
p(p+q)=p’-1=p*+pg=p’-1= pq working Al
Note: If the gradient is not simplified you may see e.g.,
—6p:—6L6q_(3—3p2) — —18p° +18pg? =18p —18¢ —18p* +18 pq
3p* -3¢
=-pq(p-9)=p-q= pg=-1*
@
Alt1 | gradpr= 7 grador=_% A correct expression for the gradient of PF or QF B1
Using 3p°-3 3¢°-3 | Correct expressions for gradients of both PFand QF | M1
gradients 6p 6
of PF and 3p7-3 :3q2 3 Equates to form an equation in p and ¢ M1
OF 2 2
pa =P pae Full f with suffici
t t t
—p+q=pig—pg ully correc proi f with sufficien Al
~ . working
~(p-q)=ra(p—9)= pg=-1




Finds either the ratio of the widths

Alt 2
. . 2
tfiﬁﬂfer S 37 73 or the heights °7 Bl
s 3p°-3_ 6p. 3-3¢ “6q
3-34 —6g Finzds both the ratio of the widths
37 73 and the heights 6_p M1
3-34° —6g
pP-1_p o
) =—— Equates to form an equation in p and ¢ M1
-9 9
2 _ 2
BN Full t proof with sufficient
3 N ully correct proof with sufficien %
ra(p-q9)=p—q working Al
pg=-1*
Alt3 A correct expression for the gradient Bl
Us%ng gradient PQ = 6p =64 , gradient PF = _ 6P of PQ or PF
gradients 3p? -3¢ 3p?-3 Correct expressions for the gradients M
of PO and of both PO and PF
Pr 6p—06g 6p L
3p° — 3¢ B 33 Equates to form an equation in p and ¢ M1
- L _ 2p = p?—1=p*+pg= pg=-1*% Fully correct proof with sufficient Al
p+tq p -1 working
Al.t 4 PF =3+3p? Correct expression for one of the lengths Bl
Using OF =3+3¢’ PQ, PF or QF, or the square of any of these
lengths: 4
P Qg}; o PO = \/ (3 P -3¢ )2 +(6p-6 q)2 Attempts all three lengths, or their squares M1
Uses PQ = PF +QF to form an
8. 2_352) —69) =3(p?+¢ M1
& \t3p 3 ) +(6p-69) 3(p T )+6 equation in p and ¢
Completes the proof with no errors
2
(3p2 —3q2)2 —|—(6p—6qr)2 = (3(p2 +q2)+6)
Multiplying out and dividing both sides by 9 leads to: Al*
p4—2(pq)2+q4 +4p2 —8(pq)+4q2 :p4 +2(pq)2 +q4 +4p2 +4q2 +4
2 2
:>(pq) +2(pq)+1=0:>(pq+1) =0=> pg=—-1*
AltS Line PQ has equation y =mx+c
Slm . 2 2 .
equations Subin (3p ,6p),(3q ,6q),(3,0). . . .
5 Forms 3 simultaneous equations in
6p=3mp~+c (1) D,qm,c B1
6g=3mq*+c (2)
0=3m+c 3)
) -@)=6p=3m(p*-1) @ o
) Eliminates ¢ or m M1
@ -3)=69=3m(g*-1) (5
6p 6q .
s = 71 Eliminates both ¢ and m M1
A AN Full f with suffici
—bp+a= 00— Dd? ully correct prootf with sutficient «
pPTrq=pq9—pq working Al
~(p-4)=pra(p-9)




pg=—1*

9(c) Y4 px=6p+3pS, y+qx=6q+3¢ M1: Eliminates y without sign
Way 1 3 3 errors — must form a correct M1
=6p+3p° —px=69+3q° —gx equation.
6(p-a)+3(p’ ~a’)=(p-a)x
—643( 02+ po+d? M1: Uses appropriate algebra
* (p paTa ) with sign/coefficient errors only
2,2 . M1
=3+ 3( p - +q ) to reach an expression for x of the Al
343 pta) —6 correct form
B (p+a) —6pq Al: Correct expression
=3(p+ q)2 +9
2
y=6p+3p’—p (3(P +q) + 9) dM1: Substitutes their expression
—60+30° —30° —6 %0 —3pa® —9 forxofthe.correctformtoobtaln
propTop Pq=Pq P an expression for y of the correct dMmi1
=-3p-3pq(2p+q) form condoning sign/coefficient Al
=-3p+6p+3q errors only
_ 3( P+ q) Al: Correct expression
W(C) ) y+px=6p+3p’,  y+qx=6q+3q’ M1: Eliminates x without sign
ay 6p+3p°—y 6q+3¢ -y errors — must form a correct M1
) B q equation.
3 _ 3
6pq+3p°q—qy=6pq+3pq” - pq M1: Uses appropriate algebra
(p—q)y=3pq (q2 - pz) with sign/coefﬁciept errors only M
, to reach an expression for y of the Al
(p—q)y=3(p —4 ) correct form
y= 3( p+ q) A1l: Correct expression
6p+3p3—3(p+q)
X =
p dM1: Substitutes their expression
=6+3p* + 3rq (p+9) for y of the correct form to obtain
p an expression for x of the correct dM1
= 643p% +3pg+34 form condoning sign/coefficient Al
errors only
=9+ 3( PP H2pg+q’ ) Al: Correct expression
=3(p+ q)2 +9
(6))
(d) p (12’ 12) M1: Correct method to ﬁnd1 one coordin3ate of
1 3 R. Substitutes p=2,g=—_ orp+g=_ into
=p=2,q9=——_,ptqg=_ 2 2
R 2 2 an expression for x or y from part (c). M1
(3) (3) A1l: Correct coordinates of R in simplest form,
=3 = | +9,3,=3 = : Al
X > VR 1.€.
2 2 ( 3 1 ‘\
r 157,4  or (15.75,4.5)
63 9 ==
= R|—, = L 4 2 J
4 2 accept x=...,y=...
(0]
Total 14

PAPER TOTAL: 75




