Question

Scheme Marks
Number
8.(a) Y’ =4ax, at P(apz,Zap)
y= 2\/;x% = Y = \/;xf% or (implicitly) 2yd—y =4q or (chain rule) Y =2a x 1 M1
dx dx dx 2ap
dy Ja Ja 1 dy 4a 1
When x =ap’, m, == = = =—or m = —2=—"%¢ _ Al
" od Japr Nap b "od 2Qap) p
y—2ap = l(x—alpz)
p
Or M1
y=mx+c:2ap=l(ap2)+c:>c:...(ap)
p
py—-2ap’ =x—ap’ =>py=x+ap’
Or
1 ) Al *
S y=—Xx+ap=>py=x+ap
p
“@
(b) B(—a,%a): p(%a)z—a+ap2 or p(%a)zanap2 or py=—a+ap’ Ml
= Sap=-6a +6ap2(:> 6p2—5p—6=0) Al
6p>—5p—-6=0=p=... leadingto p =.. M1
= __2 (reject) _3 Al
p 3 ) p 5
2
0=x+a(§j Ml
2
__2a Al
4
(6)
(©) 3 3
When p = —, =2a| = |=3a
p 5 Ve 5
2
Area(OPD) :%(%“j@a): 27a MIAL
10 2 -2 0 |
Or Area(OPD) = — ¢ N =—x3a><9—a
210 3a 0 0 2
2)

Total 12




Notes

(a)
1 their &
Mil: Q:ikxff or kyd—y:c or —
dx dx their &
Al: d_y = 1
dx p

M1: Applies y —2ap = (their m, )(x —a pz) Where (their m; )is a function of p and has come from calculus

or applies y =mx + ¢, substitutes P(a p’, 2a p) and makes progress to find the ¢
Al*:  Obtains the printed result with at least one line of intermediate working and no incorrect work seen.

E.g. Cannot go from y —2ap = l(x —a p*) directly to the printed answer
p

(b)

M1: Substitutes x = —a or y = 24 orboth into their equation (or their rearranged equation) or the printed
answer

Al:  Correct equation in any form with x =—aand y = 2a

M1: Attempts to solve their 3TQ in p having substituted x = —a and y = 2a (Note that this question has the

less strict calculator warning, so that calculators may be used for general processing, but not to
formulate a complete solution to the question, so we can allow a calculator to be used here to solve the

3TQ)

Al: p= % (Can just be stated from a correct quadratic)

M1: Substitutes their "p = 3"and y = 0 into their equation (or their rearranged equation) or the printed answer

9a
4
Note: If two values of p are substituted and two values for x are found, and the incorrect value of x is rejected
then full marks can be scored in (b). If they don’t reject the incorrect value, then the last two A marks are
lost.

Al: X =

(©)
M1: Applies %(their |OD|)(their y, where their y, # %a) Allow if OD < 0 and a correct method in terms of a
and p e.g. %x —ap® x2ap
2
Al: 27a

8




Useful diagram
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