?\Itiﬁ;tk;(e)? Scheme Notes Marks
9. C:y? =4ax; P(ap?, 2ap) lieson C; circle: (x—10a)? + y? :%a2
(@) y=2«/5x%:>d—y=JEX‘%=£ Y ikxtik20
dx Ix dx
2y%=4a ky—yzc;k,c;to M1
dx
dy dy dt _ 94 1 their 2.« o Condone t=p
dx dt dx 2ap theira
{At P, x=ap?, y=2ap =} % _1 Correct calculus work leading to m, _1 Al
X Pp p
Applies m, :__1, to find My in terms of p,
So,atP, my=-p My M1
where My is found using calculus. Can be implied by later working.
. Correct straight line method for an
either or ion of I wh
dap— - p(x—ap) y—0=— p(x—10a) equation of a normal, where | M1
y—2ap=-p(x—ap my (# M) is found using calculus.
0—2ap=—p(l0a—ap?®) | 2ap—-0=— p(ap®—10a) dependent on the
previous M mark dM1
= p=..=>X=..0ry=.. Complete method to find
or 2ap—-0=—p(x-10a) = X =... either the x or y coordinate of P
either x=8a, y=4+/2a or Either x=8a or y=4+/2a or y =awrt 5.66a | Al
P(8a, 42 a) P(8a, 42 a)or both x=8aand y=4/2a | Al
Note: p=2+/2 or /8. Note: Ignore the additional solution P(8a, —4+/2 a) (7)
(b) _Luoa_ L 10a—a)(thei
Way 1 Area SBP = 2(10a a)(4\/§a) 5 (10a —a)(their y, from (a)) | M1
=18+2a” 18/2a% | Al
S )
c Complete Pythagoras method
_ ngam2 m2 f_
Way1 | PB=y(0a—"8a") +("42a") {=6a} for finding length P8 | M*
dependent on the previous M mark
PR = 6a—1.5a PR :"thelr 63_"—1.58. dMl
PR=4.5a PR=45 | A1
(©)
() p=2J2 = I:y=—22x+20J2a
Way 2 2 2_9 Substitutes their equation of I into the circle
-1 —2J2x+2042a)? == d
(x—10a)" +( Vax+ O\/_a) 4 a equation followed by a correct method for | M1
— 36x2 — 720ax + 3591a2 = 0 solving their 3TQ to give x=...or y =...
= 9(2x-213)(2x-19a) =0=>x=...
— R(9.5a, \2a)
dependent on the previous M mark
PR = \/(9.5a—8a)2 +(V2a - 42 a)? Complete applied Pythagoras method for | dM1
finding the distance between their P and their R
PR=4.5a PR=45a | A1

©)




Question Scheme Notes Marks
Number
9. (b) 1/la 10a "8a" a _ o
Way 2 | Area SBP = > “4Fa" Complete applied method for finding
0 0 "4J2a" 0 area SBP using S(a, 0), B(10a, 0) | M1
:%‘0—0+40\/§a2—0+0—4\/§a2‘ and their P from (a)
—18+2a 18+/2a% | Al
2
9. (c) " "
Way 3 | Xg =10a—1.5cos| tan™* ﬂ ) _
10a—-"8a Uses their P from (a) in a correct method for
"42a" writing down either Xg Or Yg M1
Yr =l.55in£tan‘1 (—B
10a—"8a"
— R(9.5a, 2 a)
dependent on the previous M mark
PR = \/(9.5a—8a)2 +(V2a - 42 a)? Complete applied Pythagoras method for | dM1
finding the distance between their P and their R
PR=4.5a PR=45a | A1
(©)
Question 9 Notes
9. (a) Note | Allow 1% M1 1% Al (sufficient use of calculus) for {m, =} ? which leads to {m, :}l
y p
Note | Allow 1%t M1 1%t Al (sufficient use of calculus) for {m, =} \/E which leads to {m, :}l
X p
Note | Give 3" M1 for either
e 2ap="(-p)"(ap?)+c =y ="(—p)"x+their c or
e 0="(-p)"(10@)+c = y="(~p)"x +their c
Note | Writing coordinates the wrong way around
E.g. finding x=8a, y =42 a followed by (4v2a, 8a) is final A0
Note | Give final AO for (82, 5.65685...a) without reference to y =4+2aor 2./8a
Note Accept y, = 2J§a written in place of y, =4\/§a for the final A1 Al marks
Note | Special Case
If they write down either % = 1, m; = 1o my =-P with no evidence of using calculus
X p
then they can gain any of or all the final 4 marks in part (a).
ALT | Alternative Method for the 3" M mark and 4" M mark
B(10a, 0), P(ap?,2ap) =
{B( ) Plap P)=} Finds gradient of BP and sets the result | 4
2ap—-0 . . 37 M1
Mgy =—3——=—p equal to the gradient of their normal
ap” —10a
dependent on the previous M mark
=Pp=..=>X=..0ry=.. Complete method to find | 4" M1
either the x or y coordinate of P




Question 9 Notes Continued

9. (b) Note | Give A0 25.4558...a° without reference to 18+/2 a2

Note | Condone one slip of either writing 9 for 10a—a or writing "42" instead of "4+/2a"

for the M mark in (b)
(© Note | Way 2: For reference,
(x—10a)? + (—2+/2x + 204/2a)? = % a’
x® —20ax +100a” +8x* —160ax +800a” = %az
9x* —180ax +900a’® = %az
9x? —180ax+%91a2 =0 or 9x*-180ax+897.75a° =0
or x* —20ax+99.75a° =0 or 4x*—80ax+399a*=0
180a + ,/(1802)° — 4(9)(*M)a®  180a+9a
X= =
2(9) 2(9)
X= @, 1rla =10.5a, 9.5a
18 18
Note

The method PB = \/(10a ~"8a")? + ("4x/§a")2 needs to be referred to in part (c) or the

result of PB = \/(1Oa—"8a")2 + ("4\/561")2 needs to be used in part (c) to gain the M
mark in part (c)




Pearson Education Limited. Registered company number 872828
with its registered office at 80 Strand, London, WC2R ORL, United Kingdom



