Question

Scheme Notes Marks
Number
8 2 -4
y’=8x P(2p’ 4p) Q(—z, —j
p- P
Each part is marked separately. For example there is no credit in (c) for work seen in (b)
unless that work is referred to in (c)
@ Substitutes both coordinates of Q
into the parabola equation, obtains
Subs. both 2V 16 . -
x and y LHS or y° {: (f’j }:% RHS or 8x{:8x§} :% e.g., —; twice and makes minimal
into .
2 _gx So Q lies on the parabola* conclusion - e.g., B1*
y = 4\ 2 16 16 shown/QED/true/proven/v’
Allowe.g., [—J = 8(—2] = — =—; = true| Sight of just" y* =8x" is insufficient
Y p p- P
but allow
n yQ2 — 8XQ n
1)
Alt Substitutes one coordinate of Q into
2 5 16 4 4 the parabola equation to correctly
Subs. xor | x=—=y?=8x— or — = y=—or £— | find the other coordinate and makes
ytofindy p p p p minimal conclusion - e.g., - e.g.,
or x -4 16 2 shown/QED/true/proven/v’ B1*
o y=—=—=8x=>x=— . N ne -
p p p Sight of just"y® =8x" is insufficient
So Q lies on the parabola* but allow
" yQZ — 8XQ n
)
8(b) . _ _ Correct focus seen or used.
el | conone0 202y 0wt | e
g but award final AQ
4 4 Attempts the gradient of PQ
: apt — AP condoning one term of incorrect sign
gradient of PQ _ P o _P 9 ! gn.
, 2 2 ) Allow this mark is they subsequently
2p 3 ?—Zp attempt to convert it to a normal M1
, gradient.
_ 4p°+4p _ 2p°+2p _ 2p( p +1) _2p Note that m may be obtained from
2p* -2 p* -1 p* -1 p?—1[| 4p=2mp’ +c, —5=2+c =>m=..
Any correct equation for PQ. May use Q.
4p+— Allow this mark to be implied if their
eg, y-4p= ) (X— 2 pz) equation would have been correct but
2p? - errors were made simplifying a correct
gradient. Al
If Y =mX+ Cis used, one of the following expressions oe for ¢ must be reached following
correct gradient seen: ¢ =4p—2p?(gradient) or c= —4 _%(gradient)
p P
Examples with fully simplified gradient (see overleaf for a fuller list):
X=2=y—4p= pfgl(z_sz)z y= 4p*4pp2+74lp —4p _,
2p 2 N
ory-4p= 0’ _1(2—2p )=y-4p=-4p=y=0 So PQ passes | 1,
through the
2 —4p*+4p+4p°
y:0:>—4p=pZF_)l(X—sz):>X:%=2 focus*
(2,0)= —4p=—2P (2-2p*) = -4p=-4p

p?-1




Substitutes x = 2 and shows y = 0 or vice versa or substitutes both values and shows that
the equation is true. Must have minimal conclusion e.g., shown/QED/true/proven/v” and
no incorrect work. Condone no conclusion if the mark in (a) was withheld for this reason
only. The examples indicate the minimum level of algebra acceptable. With the
exception of using (2, 0) with a fully simplified gradient, look for substitution into the
line followed by a further step which shows an expression that clearly leads to 0, 2 or
e.g., —4p or “1=1" followed by a minimal conclusion

Work in “@” can only access the accuracy marks when a = 2 is substituted (4

Alt1 Focus is (2, 0) orx =2,y = 0 Correct focus seen or used.
Could be s,een ona diégram Condone (0,2) ifx=2,y=0used | Bl
Grad PF = but award final A0
Grad QF gradient PF = 5 42p 505 42p > M1: Obtains expressions for both
= A B Z gradients condoning one term of |
and gradient OF P “ incorrect sign in _elther or both Al
=— o expressions
2— ~ F—z Al: Both correct expressions oe
Shows that the gradients are the same
Grad QF — 4P - Grad PF plus minimal conclusion e.g.,
2p° -2 shown/QED/true/proven/v withno | Al*
So PQ passes through the focus* incorrect work. Condone no
conclusion if penalised in (a).

Note: A variation is to show grad PF or grad QF = grad PQ — marked as Alt (4)

Alt 2 Follows (similar triangles)

8(b) Examples of minimum amount of algebra required with different expressions for gradient:

4p+i
y-4p= > (x-2p?)
p
4p+i 8p+§—8p3—8p+8p3—§
X=2,y= x=2=y-4p=—"1_(2-2p") = y=—F > P _g
zpz_iz 2p2_72
p p
4p+i —8p3+§+8p3+8p
y=0, x= y=0=-4p= pz(x—sz):>x_ P =2
2p2—7 4p+—
p P
4p+i 8p+§—8p3—8p
2, 0)= (2,0)=—4p= "2(2 2p?) = —4p=—o> ——=—4p=—4p
2pt- < 2p2- <
p’ p?
4p*+4p
y-4p=" ( 2p2)
X=2,y= -2 2p* -2
—2 y= o
or y— 4p_M(2 2p? ):>y: 4p 4p;+4p +4p:0
p 2 p®+1
_Qnb 5 3
2p -2 4p* +4p




8p°+8p—-8p°-8p°

_4p°+4p
2p* -2

—4p=—4
2p* -2 =P P

(2,0)= (2,0):>—4p (2—2p2):>—4p:

y—4p= 2p (x—2p2)

p* -1
2 Ap—4p +4p*—4
X=2=>y-4p= 2p1(2_2p2):>y: P IO2 1I0 IOZ0
X=2,y= P = P -
ory-4p= IDEIC_)l(Z—ZIOZ):> y-4p=-4p=y=0
2p 2 —~4p®+4p+4p°
y=0x=.. =0=>-4p= x—2p?)=x= ~2
y p p2—1( p*) T
(2,0)= (2,0)=-4p= p331(2—2p2)3—4p=—4p

Note that this not an exhaustive list (for example there are all the corresponding y = mx + ¢ approaches or those
using Q) and the precise choice of algebra will vary widely but with the exception of the last example above this
mark requires substitution into the line followed by a further step which shows an expression that clearly leads to 0,
2 or e.g., —4p or “1=1" followed by a minimal conclusion (unless BO was given in (a) for that reason).

8(b) cont. 2 4 -4 -4
y*=8x P(2p 4p) Q(—Z, — | X|2, =|Y|2p% =
P~ p P P
Alt 2 . _ _ Correct focus seen or used.
Goul b son an e Condone (0.2)fx=2,y =0used | B1
Similar g but award final A0
triangles 4 2_ % MZ1: Obtains expressions for two ratios
XF__p QX _ p condoning one term of incorrect signin | M1
XP 4 Qv , 2 either or both expressions Al
4p+-— 2p”~ ? Al: Both correct expressions oe
XF 1 QX Shows that the ratios are the same, makes
T reference to similarity plus minimal
XP p°+1 QY_ . conclusion e.g., shown/QED/true/proven/v” | A1*
SoAs XFQ &YPQaresimilar with no incorrect work. Condone no
= PQ passes through the focus* conclusion if penalised in (a).
(4)
8 cont. 2 4
y*=8x P(2p’ 4p) Q[—Z, —j
p- P
(c) B dy 1 - Achieves an expression of the correct form
y=ex: = dx E\/gx (sign/coefficient errors only) for the
or 2yd—y:8:>ﬂ _8 gradient. There is no requirement for
dx dx 2y calculus so they may use e.g., m_ _1 Must | M1
2 dx dy dy PRa t
or x=at", y=2at=—=2at, —=2at=> —=1—
dt dt dx pat go beyond dx
(They may use p for t and/or a = 2) dy
1 1 8 2%2 1
atP==./8 or or =—
Mr 2 /2p2 2x4p 2x2%xp { p}
1 1 8 2 -4 dx -4 dy 4 dy
or m atQ=-—-+/8 or of X=—, y=—=>—=—, —=— = ——=—
 &tQ zf 2 2[—4J T T e p a AL
2 x ry
p

Any correct unsimplified expression for the tangent gradient in terms of p at either point. If
awarding for Q via explicit differentiation must choose the negative root




MZ1: Correct straight line method for either
1 point with their tangent gradient in terms of
EgnoftgtatP: y—4p= —(X -2 pz) oe p (but allow if “a” also present)
p Coordinates correctly placed.

or If y=mx+cCis used must reach

4 2 ¢ = ... following correctly placed
EgnoftgtatQ: y+—= —p(x——zj oe coordinates

P Al: Any correct unsimplified equation for

either tangent

M1 Al

Note: y =mx+cC: AtP, y:1x+2p At Q, y=—px—E
Y P

1(x—2p2)+4p=—p(x—22j—4 =X=.. or lx+2p=—px—g =X=..
p p p p p

Eliminates y from their tangent equations and solves for x (See note below if eliminate x).
Gradients must be different and no clear evidence of conversion of any line to a normal.
Condone poor algebra.

M1

1 2
X(_+pj:___2p3x:—:—2 X=-2 only

Al

1 2 4 1 2
=—(-2-2p°)+4p, —p(—Z——]——, —(-2)+2p, —p(-2)—-—

p( ) p*) p p( ) 2 p
dM1: Substitutes their x (a constant or function of p) into one of their two tangent equations

to obtain an expression for y. Requires previous M mark.

dM1

p p Y p
Al: Correct y in simplest form — two terms which could be factorised in any correct way
and/or written as a single fraction.
Note there is no requirement for coordinate notation.

2 1) 2 2p®-2 2(p+1)(p-1
eg, y=2p—6, Z(p——], =(p*-1), P -2 (p+1)(p-1)

Al

Note it is obviously possible to eliminate x.
In this case, award the last 4 marks in this order:
M1: Eliminates x and solves fory Al: Any correct y in simplest form
dML1: Substitutes their y (a constant or function of p) into one of their two tangent equations

to obtain an expression for x. Requires previous M mark. Al: X =—2

(8)

Working which involves “a@” where a is never replaced by 2 can score the Ms

Total 13




