Question Scheme Notes Marks
Number
Attempts a derivative expression, such as
6(a) _Be oYl gl g &
YENeX dx 2 TN —y:kxzorky—y:c
d dx dx
y2:8x:>2y—y=8 Ml
b a1 or their x| — L _
Or_y:_y_t:4._ dr thei dx
dx drdx 4 o
dy 1 \/’ - L dy
— =_—+/8x 2 =\/§x 2| or 2y—=—=8 or
dr 2 Vi
Correct differentiation (need not have Al
d_y _ 4_i(: l) substituted for ¢ etc)
dx 4¢ t
At P, gradient of normal is my=—p Correct gradient for the normal. Al
y—4p = (their m, )x(x—2p?) or
» = (their m,; )x + c using
y—4p=—p(x—2p°) x=2p°,y=4p inanattempt to find ¢. | M|
Their gradient must be a function of p
for marks to be awarded. Must use a
changed gradient, not tangent gradient.
y+px=2p +4p* Ccso Al
&)
6(b) y+qx=2q +4q oe Bl
(@)
6(c)
y+px=2p +4p Attempt to solve simultaneous M1
yrqr=2q"+4q equations.
px—qx=2p’ +4p-2q° —4q A correct equation in only one variable | Al
Attempts to simplify the expression to M1
required form. E.g. factorise difference of
(P=@)x=2(p=9)p* +pg+q")+2(p—q)) | O cubes, i )
P —q =(p=q)p° +pg+q’) or
equivalent work to enable p —¢g to cancel.
x=2(p*+pg+q’+2)* cso for reaching the correct x coordinate. Al
+2p +2p°q+2pq° +4p=2p +4
yrep paTapq p=2p P cso for reaching both coordinates correctly. | Al
y=="2pg(p+q)*
)
ALT qv+ pgx =2p’q+4pq Attempt to solve simultaneous M1
3 equations.
py+pgx=2pq +4pq
py—qv=2pq’ —2p’q A correct equation in only one variable | Al




(P—9)y=-2pq(p’-q°)

Attempts to simplify the expression to

required form. E.g. Attempt to factorise M1
(P=q9)y=-2pq(p-q)p+q) difference of two squares.
p'—q"=(p—q)p+q) orequivalent
work to enable p—g to cancel.
yv=="2pq(p+q)* cso for reaching the correct y coordinate. Al
2p°q" -2pq’ + pgx=2p’q+4
pa , Pd 596] paTpq cso for reaching both coordinates correctly. | A1
x=2(p +pg+q +2)*
®)
ALT 2 ) La)+?D 24 pata?+2) = Substitutes both coordinates into the Ml
pQ(zp 9 ZP(P ; Pa 5 1 ) 5 equation for normal at P and expands
—2p°q-2pq +2p +2p°q+2pqg° +4p brackets.
=2p* +4p soNis on normal at P Simplifies correctly to 2 p® +4 p and Al
deduces N is on the normal at P
2pq(p+q)+ 2q(p2 +pg+ q2 +2)= Subst}tutes both coordinates into the Ml
5 5 5 5 3 equation for normal at Q and expands
—-2p°q—2pq° +2p°q+2pg +2q° +4q brackets.
=24’ +4q so Nis on normal at O Simplifies correctly to 2¢° +4q and Al
deduces N is on the normal at O but
penalise only the first instance for missing
the deduction.
As N is on both normals it is therefore the Makes a suitable conclusion Al
intersection point of them.
&)
6(d)
Grad PQ = 4? —4p = = 2 Use of 22—21 and substituting. MI1AI
2q°-2p p+q X, =X
___ 2prq(p+q)
Grad ON = 2P+ pg+q°+2) Can be unsimplified. Bl
Grad PO x Grad ON
o) —2pq(p+q) Using product of their gradients = —1 M]
= X _-—
p+q 2P +pg+q’ +2)
(p+q)" -3pg=-2 -2 Al
)

Total 16




