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Alternative I

MI: For solving y = 2x-+k with their (x—7)° +(y=5) =20 and creating a quadratic cqn of the form
ax’ +bx+c=0 where both b and c are dependent upon k. The terms in x° and x must be collccted
together or implied to have been collected by their correct use in "5* —4ac”

FY1 the correct quadratic is 5x° +(4k —34)x+k* ~10k +54 =0

M1: For using the discriminant condition 5° —4ac =0 to find k. It is not dependent upon the previous M
and may be awarded from only one term in k.
(4k=34)" —4x5x (k> 10k +54) = 0=k

Award if you see use of correct formula but it would be implied by = correct roots
Al: k=—19only

llow use of a calculator here to find roots.
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(4k=34)" —4x5x(k* =10k +54) = 0=> k =... Allow use of a calculator here to find roots.

Award if you see use of correct formula but it would be implied by = correct roots
Al: k=-19only

Alternative I
MI: For solving 2y-+x =17 with their (x—7)° +(—5)’ =20, creating a 3TQ and solving.
M: For substituting their (11,3)into y =2x+#k and finding k

Al k=19 only

Other method are possible using trigonometry.
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Question Scheme Marks | AOs
10) | x?43% —4x+8y-8=0
Attempts (x-2)° +(y+4) -4-16-8=0 Ml | LIb
(i) Centre (2,~4) Al | Lib
(ii) Radius /28 oe Eg 247 Al 1.1b
()]
(b)
Attempts to add/subtract ' from
2 Ml | 3la
k=2+{R®
Alft | Llb
@

(5 marks)
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@

MI: Attempts to complete the square. Lok for (x+2) +(y+4) ...
If a candidate attempts to use x” +y* +2gx+2fy+c=0 then it may be awarded for a
centre of (+2,+4) Condonea=2.h=4

Al: Centre (2,4) This may be written separately as x=2,y=—4 BUT a=

Al: Radius /28 or 2/7 isw after a correct answer

(b)
M1: Attempts to add or subtract their radius from their 2.
Alternatively substitutes y =4 into circle equation and finds x/k by solving the quadratic

equation by a suitable method.
A third (and more difficult) method would be to substitute x = into the equation to form a

quadratic eqn in y = y? +8y +k? — 4k ~8 = 0 and use the fact that this would have one root.
E.g b*~4ac=0=>64-4(k* ~4k~8)=0=> k =.. Condone slips but the method must be
sound.

,b=—4is A0

Alft: k=2++28and k =2-+/28 Follow through on their 2 and their 428
If decimals are used the values must be calculated. Eg k =2+5.29 > k=7.29,k

Accept just 2%+/28 or equivalent such as 2247
Condone x=2++28 and x=2—+/28 butnot y=2++28 and y=2-/28
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Question Scheme Marks | AOs
14@ | Attempts to complete the square (x£3)7 +(y£5)’ =... Ml | LIb
(i) Centre (3,-5) Al | LIb
(ii) Radius 5 Al | LIb
[E))
®) | Uses a sketch or otherwise to deduce k =0is a critical value Bl |22
Substitute y =k in x* + 3 —6x+10y+9=0 Ml | 3.da
Collects terms to form correct 3TQ  (1+47) +(10k=6)x+9=0 | Al | LIb
Attempts b* ~4ac...0 for their a, b and ¢ leading to values for k
“(10k—6)" ~36(1+4).. (Oam] %] ML | LIb
Uses b*—4ac>0 and chooses the outside region (see note) for their | gvi | 314
critical values (Both a and b must have been expressions in k)
Deduces k<0.k> % oe Al | 22a
©)

(9 marks)
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(@)

MI: Attempts (x£3)" +(y£5) =
This mark may be implied by candidates writing down a centre of (£3,25) or 1 =25
) AL: Centre (3,-5)

i) Al: Radius 5. Do not accept v23

Answers only scores all three marks

(b)
BI: Uses a sketch or their subsequent quadratic to deduce that & = 0is a critical value.
You may award for the correct k <0 but award if k< Oor even with greater than symbols

MI: Substitutes y=kx in x° +y* ~6x+10y+9 =0or their (x3)" +(y+5)

to form an

equation in just ¥ and k. It s possible to substitute =3 into their circle equation to form an
equation in just y and k.

Al Correct 3TQ (1+£7)x* +(10k ~6)x+9 = 0 with the terms in x collected. The "=
implied by subsequent work. This may be awarded from an equation such as

2 +k%6 +(10k—6)x+9 =0 so long as the correct values of a, b and ¢ are used in b’ —4a
FYI The equation in y and kis (1+£%)y +(10k> -6k ) y+9k* =0 oc

0" can be

MI: Attempts to find two critical values for k using b° —4ac...0 or b'...4ac where ... could be "="
or any inequality.
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dMI: Finds the outside region using their critical values. Allow the boundary to be included. Itis
dependent upon allprevious M marks and both  and b must have been expressons in .
‘Notetha it i posible that th corrct regon could b the insid region i the ocfTcent of  in
dac i lager than the coeflicient of £ in £ Eg.

B —dac=(k=6) ~ax(1+*)x9> 0= 35K ~12k> 0= k(35K +12) <0

AL Deduces k<0,k> 5 This mustbe in terms of k.
Allow exactequivalents such as & <0k > 1875
mm.umbb%mm.mmmmn,hmmmmmqmms

Aliemative using a geometrc approach with a riangle with vertces at (0,0, and (3,-5)

]

(aka)

(a9
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Alternative using a geometric approach with a triangle with vertices at (0,0), and (3,-5)

“:: Uses a sketch or otherwise to deduce & =0is a criical value Bl | 22
Distance from (a.4a)10(0.0)is 3= a* (144 M| 31
“Tangent and radits ar perpendicular
o311k =3-5k MU

ami | L1
Al |
Al 22
©
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‘Question Scheme Marks
number
s x4 3 10x +6y+30=0
(@ Uses any appropriate method to find the coordinates of the centre, €.g.
Ml

achieves (x£5)° +(y+3)

Accept (+5,43) as indication of this.
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(b) Way |

OrWay 2

Centre is (5,-3).

+30=0 to give

30 (not30-25-9)

Using .jg’+/’ ¢ from x* +y* +2gx+2fy+c =0 (Needs formula
stated or correct working)

r=2

Al

@
M1
Alcao

@
M1
Al

[¢3)
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(€) Way 1

Or Way 2

Use x = 4 in an equation of circle and obtain equation in y only
eg (45 +(y+3) =4 or 443 -10x4+6y+30=0
Solve their quadratic in y and obtain twe solutions for y

eg (y+3) =30r 3 +6y+6=050 y=-3£3

Divide triangle PTQ and use
Pythagoras with
(54

May recognise (1,V3,2) |l|zng,le

Qo

1
Hooyr
’J f Soy=-3+43
P

M1

am1

Al
e

M1

am1

Al
®
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Question

Number Scheme farks
Way T Way2
2@ | (rm2) + () =k k>0 x4y mxt2y+c=0 M1
Attemptstouse 2 =(4-2 +(-5+1)° | 4 +(-5) ~4x4+2x-5+c=0 MI
Al
X4y —dx+2y-15=0 ®
not a circle cquation but carns MOMIAO
w‘:;n Gradient of radius from centre to (4,-5) = -2 (must be correct) BI
1
Tangent gradient = ~—————— MI
ent e their numerical gradient of radius
Equation of tangentis (y+5) =''(x—4) ™I
So cquation is x—2y—14=0 (o 2y —x +14 =0 or other intcger multples of this answer) | A1
- 4
B Way 3 Gotcs v 1337 30+ )+ (v + 3 15 =0 and Substtutes (4, 5). Bi
435y~ 2(x+4)+(y~5)~15=050 2x — 4y~ 28 = 0 (or lternatives as in Way 1) MIMIAL
) |
Either2(x ~2) +2(y + ) =0 or states y=—-1-\20—(x Bl
\/2
Substitute x =4, y = -5 after valid differentiation to give gradient = MI
MIAL

‘Then as Way 1 above (y+5)="4(x~4) sox—2y-14=0

“@
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(0 M1: Uses e o s down o ol n o of s o, Ter mey b ignsip s o,

MI: Attemprs distance between two poinis to establish 7 (independent of frst M1)- allow one sign slip only using distance
formula with -5 or -1, usually (— 5 — 1) in 2" bracket. Must not denify this distance as diameter

“This mark may alternatively (c.g. way 2)be given for substituting (4, -5) ino a correct cirele equation with one unknown
Can be awarded for =20 or for r? =20 stated or implied but not for % = \f20 or r=200r r=+f5

AL: Either of the answers printed or correct equivalent e.g. (x ~2)° + (y +1)’
unless there is recovery
Also (x—2)° + (y —(-1))’ = (2/5) may be awarded MIM1 Alas a correct equivalent.
NB. (x =2 + (y +1)} = 40 commonly arises from one sign error evaluating r and cams MIMIAQ
(b) Way
B1: Must be correct answer -2 if evaluated (otherwise may be implicd by the following work)
M1 Uses negative reciprocal of their gradient
MI: Uses =, =m(x—2,) with (4.-5) and their changed gradicnt or uses y = mx + ¢ and (4, -5) with their
changed gradient (not gradient of radius) to find ¢
AL answers in scheme or multiples of these answers (must have “ = 07 ). NB. Allow L~ 2y -14=0
NGB (y+5)="+(x~4)following gradient of is % after errors leads to.x ~ 2y ~14 = 0 but is worth BOMOMOAO
‘Way 2: Alernative method (b) s rar.
‘Way 3: Some may use impliit differentiation to differcntiate- others may attempt to make y the subject and use chain rule
B1: the differentiation must be accurate and the algebra accurate too. Need to take (-) root not (+)root i the alternative
M1 Subsiitutes into their gradicnt function but must follow valid accurate differentiation

MI: Must use “their” tangent gradient and y +5 = m(x —4) but allow over simplified atempts at ifferentiation for this mark.
AlL: Asin Way 1

(@45 is Al but 245 (no bracket) is AO
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Question
Number

Scheme

Marks

Mark () and (b) &

ther

X

00" =(6v5) + 4 or 00 = [[643) + 4 (=14}

Uses the addition form of Pythagoras
on 64/ and 4. Condone missing
brackets on (645 )

(Working or 14 may be seen on the
diagram)

Mi

Must include ¥ and is dependent on
the first M1 and requires 0Q > 11

am1

ENCEEN

75 or 543

Aleso
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()

MI: (x £ 11)? +( £ theirk)’
Equation must be of this form and
must use x and y not other letters. k
could be their last answer to part
(a). Allow their  #0 or just the

(x=11) + (y=5V5) =16 letter &.

At (x-11) + (3~ 59B) ~16
or (x=11)" + (y - 5v3)

NB 53 must come from correct
work in (a) and allow awrt 8.6

MIAL

‘Allow in expanded form for the final AL
. ¥ —2x+ 1214y 103y +75=16

Watch out for:

@ 00=[[6v5) + 4 =A@ M1
= Ja6 -1 Mo (0Q < 11)

V20
)

o

(b) (x-11)" +(y
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Question

Namber Scheme Marks
10. (a)
Equation of form (x £5)* + (y £9)° =k . k>0 MI
Equation of form (x — )’ + (y — b)* = 5*, with values for a and b M
(x5 + (-9 =25 =5 Al
e
P(8,~7). Let centre of circle = X(-5,9)
(b) PX? = (8-"-5" +(-7-"9") or PX= (8--5)" +(-7-9)" M1
(PX=\A250r5{17)  PTr*=(PX )’ -5 with numerical PX am1
PT (=400} =20 (allow 20.0) Al cso
e
161
Alternative P
2 or (| Fauation of the form '+ y* +10x 218y + =0 M
Uses @’ +b* —5* = ¢ with their a and b or substitutes (0, 9) giving +9° £2bx9+c=0 | Ml
2+ +10x-18y+81=0 Al
Q)
"An attempt to find the point 7 may result in pages of algebra, but solution needs (0 reach
Alternative 8 2 ™I
2for(b) | (8,5 or | o, 1157 | to et fist MI (even ifgradient s found first)
MI: Use either of the correct points with P (8, -7) and distance between two points o
formula
AL:20 Aleso
E)]
‘;‘;:;'::;‘ Substitutes (8, -7) into circle equation so PT>= § +(=7)° +10x8—18x(=7)+81 | M1
aMIAl

Square roots to give PT {= 400} = 20

3)
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Notes for Question 10

@

()

The three marks in (a) cach require a circle equation — (see special cases which are not circles)
M1 Uses coordinates of centre to obtain LHS of circle equation (RHS must be r* or k>0 ora
positive value)

MI: Uses r =5 to obtain RS of circle equation as 25 or 5

AL correct circle equation in any equivalent form

Special cases (x £5)" + (x£9)” =(57) is not a circle equation so MOMOAO

Also (x£5 + (y-9) =(5°) And (x £5)° — (y£9)° =(5°) are not circles and gain MOMOAQ
But (x —0)" + (3~ 9)* = 5° gains MOMIAQ

MI: Attempts to find distance from their centre of circle to P (or square of this value). If this is
called PT and given as answer this is MO. Solution may use letter other than X , s centre was not
Iabelled in the question.

N.B. Distance from (0, 9) to (8, -7) s incorreet method and is MO, followed by MOAO.

AM1: Applies the subtraction form of Pythagoras to find PT or PT* (depends on previous method
‘mark for distance from centre to P) or uses appropriate complete method involving trigonometry
Al:20cs0
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Question 4 .
e Scheme Marks
5
(@) Parts (i) and (i) are likely (0 be solved together so mark as one part
" Blix=10
@ | Thecentreisat (10, 12) BT BIBI
(i) Uses (x=10)* +(y=12)* =—195+100+144 = r = M1
Completes the square for both x and y in an attempt to find 7.
x ? +aand(y£"12")* £band+195=0,(a.b % 0)
Allow slips in obtaining their * but must find square root
‘A correct numerical expression for 1
r=A107 127 195 including the square rootand can | Al
implied by a correet value for r
=1 Not r = +7 unless~ 7 is rejected Al
[6])

‘Compares the given equation with | 51— 10
x4yt +2gr+2fy+c =0 to write
) ie. (10,12) Bl:y=12

+"12")

r=\10° +12° 195 A correct numerical expression for r

=1
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Note that although the marks for the centre are B marks, they do need to

come from correct work. E.g. (x

+10)’, (y+12)° giving a centre of

(10, 12) scores BO B0 but could score the MIAIftA1ft for the radius as a

special case. Similarly (x+10)

scores BO BI, (x—10)°, (y+12)°

but both could score M1A1ftA1ft for the rac

L (y—12)" giving a centre of (-10, 12)
giving a centre of (10, -12) scores B1 B0
as a special case also.

() | MN=\[25-"10' +(32-"12"} | Correct use of Pythagoras M1
MN(: ~/625):25 Al

@
© | NP={257 7 M1

NP = (25" +7*) is MO (Quite common)

NP(=+576)=24 Al

@

(©) py= L p_nsn p

Way 2 cos(NMP) = T NP ="25"sin(NMP) | Correct strategy for finding NP | M1
NP=24 AL

()]
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Question Scheme Marks
number
3 Obtain (x£10)° and (y + M1
@ Obtain (. * and (y-8) Al
Centre is (10, 8). N.B. This may be indicated on diagram only as (10, 8) Al ®
(b) See (x£10)° + (y£8) =25(= r*)or (* =)"100"+"64"139 MI
r=5  *(this is a printed answer so need one of the above two reasons) | Al
@
© Use.x= 13 in ither form of equation of circle and slve resultng quadratic to give y = Mt
I e e (R
or 13432 ~20x13-16y+139=0= 3> ~ 16y +48=0 _
=4 0r 12 ((on EPEN mark one correet value as A1 A0 and both correct as Al Al) AL A
@ Use of r@with =5 and 6=1.855 (may be implicd by 9.275) M1
Perimeter PTQ = 2r + their are PQ (Finding perimeter of triangle is MO here) M1
= 19275 0r 1928 0r 193 At o

11 marks.
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Alternatives
@
OR

(b)

OR

(©)

Method 2: From x* +y* +2gx+2fy+c =0 centre is (£g, +f)
Centreis (-g. —f) + and so centreis (10, 8).
Method 3: Use any valuc of  to give two points (L and M) on circle. x co-ordinate of

mid point of LAY is “10” and Use any value of x to give two points (P and Q) on circle.
¥ co-ordinate of mid point of PQ is “8” (Centre - chord theorem) . (10,8) is MIAIAL

Method 2: Using AJg" + f* —¢ or (i

res *

100"+ 64"~ 139

Method 3: Use point on circle with centre to find radius. Eg
o5+

0)° + )

Divide triangle PTQ and use Pythagoras with 7 —(13="10")" = h”, then evaluate
"8%h" - (NB. Could use 345 Triangle and 8% 4),
Accuracy as bafiwe

M1

AL Al

M1
AL Al

M1
Al

M1
Aleao

M1

@

@
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Notes
(@)
(b)

Mark (a) and (b) together

M1 s in scheme and can be implied by (£10,£8) . Correct centre (10, 8) implies MIATAT

100"+"64"~139 (not 139 - 100" - 64”)
& form to identify r=

3*ALr=3 (NBThisis a given answer so should follow k* =25 orr* =100+64-139 )
Special case: if centre is given as (10, -8) or (10, -8)or (-10, 8)allow MIAI for r = 5 worked correctly

as 7 = 100464-139

M1 fora correct method leading to £ = ..., or

or for using equation of circle in (¥ £10)* + (y £8)°

@

and 6=4.428

Full marks available for calculation using major sector so Use of 76 with
leading to perimeter of 32.14 for major sector
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Question ‘Scheme Marks
‘number
2 The equation of the circle is (x +1)* +(y—7) Ml Al
‘The radius of the circle is A(—1)* + 7 = /50 or 52 o Ml
So (x+1)"+(y-7)" =50 or equivalent Al @
4
Notes | M is for this expression on Ieft hand side-allow er7ors in sign of 1 and 7.
Al correct signs (just LHS)
M1 is for Pythagoras o substitution into equation of circle to give r or r*
Giving this value as diameter is MO
AL cao for cartesian equation with numerical values but allow (¥ 50) or (5v/2)* or any exact
equivalent
A correct answer implies a correct method — so answer given with no working eams all four
marks for this question.
Alternative | Equation of circle is x* +y* + 2x+ 14y +c =0 M1
‘method

Equation of circle is x* +y* +2x~14y+c =0 Al

Uses (0,0) to give ¢ = 0, or finds 7= (=1’ +7° =30 or 52 or % =50 M

So x*+y’+2x-14y=0 or equivalent Al
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Question

Number Scheme Marks
4. X4y +4x-2y-11=0
@ |fae-aipe (22, 21),see notes. | M1
Centre is (-2,1). (2.1 |Aleao 2
®) (427 + (-1 =11+1+4 Ml
Sor=yT1+1+4 = r=4 4orf16 (Award A0 for +4). a:
P Putting x = Oin C or their C. | ML
© : by —2y-l1= ¥ =2y—11=0or (y—1)* =12, etc | Al aef
ST | s Attempt to use formula or a method of
0 { completing the square in order to find | M1
¥
Al cao eso
So,y =123 1243

4
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(@

®)

©

Note: Please mark parts (a) and (b) together. Answers only in () and/or (b) get full marks.
Note in part (a) the marks are now MIAI and not BIBI as on ¢PEN.
MI: for (+2, £1). Otherwise, MI for an attempt to complete the square eg. (x £ 2 £ a, @ %0 or

(1)’ £f, f#0. MIAL Correctanswer of (-2, 1) stated from any working gets MIAL

MI: to find the radius using 11, “1”and “4”,ie. r=[TIZ"1"£"4". By applying this method candidates

will usually achieve +/T6, /6, +/8 or v/14 and not 16, 6, 8 o 14.
11-5=-16 = =6 =4 should be awarded MOAO.

Noter (x+2) + (y- 1
Alternative: M1 in part (a): For comparing with x” +
(~g. ~ f) directly. Condone sign errors for this M mark. M1 in part (b): For
Condone sign errors for this method mark.

(x+2) + (y =1 =16 = r =8 scores MOAO, but r =16 =8 scores MIAL isw.

1" MI: Putting x =0 in either x* + )* +4x ~ 2y ~11= 0 or their circle equation usually given in part (a) or
part (b). I Al for a correct equation in y in any form which can be implied by later working.

2% MI: See rules for using the formula. Or completing the square on a 3TQ to give y = a = b , where
JBisasurd, b their 11 and b>0. This mark should not be given for an attempt to factorise.

2% Al: Need exact pair in simplified surd form of {y =} 1% 2y/3. This mark is also cso.

Do not need to see (0, 1+ 2v/3) and (0,1 - 2¢3). Allow 2* Al for bod (1 +2v/3, 0) and (1 - 2v/3, 0).

Any incorrect working in (c) gets penalised the final accuracy mark. So, beware: incorrect

(x=2) + (y=1" =16 leading to y* ~ 2y ~11=0 and then y =1 2/3 scores MIAIMIAQ.

Special Case for setting y = 0: Award SC: MOAOMIAO for an atempt at applying the formul

Award SC: MOAOMIAO for completing the
_4+ JCay —am1 Il square to their equation in x which will usually
% {: % - 2:y5 }

+2gx+2fy +¢ =0 towrite down centre

reyg e

be ¥ +4x—11=0togive a++b, where
JBisasurd, b# their 11 and 5> 0.
Special Case: For a candidate not using + but achieving one of the correct answers then award

SC: MIATMIAO for one of cither y=1+2y3 or y=1-23 or y=1++12 or V2.
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Question Scheme Marks.
9.
+8 141 _ Correct method (o errors) for finding |

@ "[ T ]’F(L 6) AG the mid-point of 48 giving (3,6) | B!

(]

() N N g g Applies distance formula in
(8-3)"+(1-6)" or (8-3)"+(1-6) or order to find the radius. | M

2 \2 7 z Correct application of
-2- 11-6) -2-3) 11-6) PP’
( +(11-6)" or yf(-2-3)" +(11-6) ot | A1
N . (x£3 +(y26) =k, M1
G-+ (r-67 :so(m{ﬁ]’ or (sﬁ)’) kis a positive value.
x-3)+(y- 50 (Not 7.07°) | Al
(€]
()| {For (10,7).} (103 +(7-6)' =50, {so the point lies on C.} BL
(0]
- 7-6 1 -

(@) | {Gradient of radius = o= or = ‘This must be seen in part (d). | B
Gradient of tangent Using a perpendicular gradient method. | M1
y=T=-7(x-10) ¥ =7 = (their gradient)(x — 10) | M1
y=-Tx+77 y=-Tx+77 or y=77-7x | Al cao

)
110] |
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Notes

(@

8

Alternative method: r(fu s "z“] or r[m ’Zz’x el ')

2

®)

You need to be convinced that the candidate is attempting to work out the radius and not the
diameter of the circle to award the first M1. Therefore allow 1% M1 generously for

(2-8) +(11-1)°
2
Avard 1 MIAT for (228 010 (208 +(11-1)

4 2
Correct answer in (b) with no working scores full marks.

©

B1 awarded for correct verification of (10 - 3)° +(7 - 6)
Also to gain this mark candidates need to have the correct equation of the circle either from
part (b) o re-attempted in part (c). They cannot verify (10, 7)lies on C without a correct C.
Also a candidate could either substitute x = 10in C'to find y =7 or substitute y=7 in Cto
find x=10.

50 with no errors.
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Question Scheme Marks

(d) | 2" M1 mark also for the complete method of applying 7= (their gradient)(10) + ¢ , finding c.
Note: Award 2 MO in (d) if their numerical gradient i either 0 or .

Alternative: For first two marks (differentiation):
Ax-3+2y 76% =0 (or equivalent) scores BI.

1% M1 for substituting both x=10 and =7 to find a value for % which must contain both
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Question

Neroor Scheme Marks
10 (a) 10-2)* +(7-1)* or J(|0—2)1+(7—|)1 M1 A1
(x£2)* +(y£1)’ =k (ka positive value) M
(x=2)*+(y=1)> =100  (Accept 10 for 100) At
(Answer only scores full marks) @
(b) (Gradient of radius =) le :g (or equiv.) Must be seen in part (b) | B1
Gradient of tangent (Using perpendicular gradient method) m
y=7=m(x~10) Eqn. inany form, ofa line through (10,7) withany | .
numerical gradient (except 0 or =)
=7=7(x~10) or equiv (f gradient of radis, dep. on both M marks) | Atft
{3y =-4x+61} (N.B. The Al is only available as ft after B0)
‘The unsimplified version scores the A mark (isw if necessary.
subsequent mistakes in simplification are not penalised here.
‘The equation must at some stage be exact, not, e.g. y =~13x+203
“)
(© Jr —(g] Condone sign slip if there is evidence of correct use of Pythag. | M1
=10°=57 or numerically exact equivalent Al
PO (=2475)=10J3  Simplest surd form 103 required for final mark | A1
3)

11
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(b) 2" M: Using (10, 7) to find the equation, in any form, of a straight line
through (10, 7), with any numerical gradient (except 0 or o).

Alternative: 2™ M: Using (10, 7) and an m value iny = mx + ¢ to find a
value of c.

(b) Alternative for first 2 marks (differentiation):

zu—znzu—l)%:o or equiv. Bl

Substitute x = 10 and y = 7 to find a value for % M1

(This M mark can be awarded generously, even if the attempted
“differentiation’ is not ‘implicit’).

(c) Alteratives:
To score M1, must be a fully correct method to obtain %PQ orPQ.

1 AL For alternative methods that find PQ directly, this mark is for an
exact numerically correet version of PQ.
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Question

roer Scheme. Marks
@ (@ B1, BT
@
(b)
B1 )
©
(| Complete Method to find x coordinates, x, ~x, =12 and 2% _ 3 then solve L
Toobtain ¥ =4, x,=8 Afft At
Complete Method to find y coordinates, using equation of circle or Pythagoras w
i.e. let d be the distance below N of 4 then d*=6.5"-6* = d=25 =y
So y,=y,=-35 Al (5)
M
@ —20 = S0l S 0=
So angle ANB is 134.8 A @
@ AP,
APis perpendicular o AN 50 using tiangle ANP tan0 = m
Therefore  AP=15.6 Alcao (2)

[12]
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(@Bl for2 (a),BI for—1
(®) | Bl for 6.5 0.c.

©) | 1* M1 for finding x coordinates — may be awarded if either x co-ord is correct
AlftAlftare for @ —6 and @ +6 ifx coordinate of N is
2™ M1 for a method to find y coordinates — may be given if y co-ordinate s correct
Amarks is for-3.5 only.
(@ | M1 fora full method to find @or angle ANB (eg sin rule or cosine rule directly or
finding another angle and using angles of triangle.) ft their 6.5 from radius or
wrong 3.
(cos ANB = -85 H"0ST12 g 20

2765%"6.5"
Al is a printed answer and must be 134.8 - do not accept 134.76.

()| M1 fora full method to find AP
Alternative Methods

N.B. May use triangle AXP where X is the mid point of AB. Or may use triangle
ABP. From circle theorems may use angle B4P = 67.38 or some variation.

e AP _ 12 p O ooap—— % areeach worthMI
Sn674  sinds2 Sn226 cos674
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Question

Scheme Marks [ AOs
s ,

oo Looon w

States oruses  2r+rf=4r Bl Lib

e et s

4

(4 marks)
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Notes:

BI: States or uses %r’g =11 This may be implied with an embedded found value for 6

BI: States oruses 27+ 716 =4r6 or equivalent
MI: Full method to find 7 =... This involves combining the equations to climinate & or find 6
The initial equations must be of the same "form" (see **) but condone slips when attempting to solve.

2
It cannot be scored from impossible values for @ Hence only score if 0 <6 <27 FYI 6= 3 radians.

Allow this to be scored from cquations such as ...+20 =11 and ones that simplify to .. =..r0 **

Allow their 2r+r0=4r0 =0

. then substitute this into their %r’g =11

Allow their 27+ 760 =4r0 => rf = ..then substitute this into their %r’e =11

5 then substitute into their 2r +r@=4r@ =r=..

Allow their %r’g:u:o

)

Al: r=4/33 only but isw after a correct answer.

The whole question can be attempted using @ in degrees.

BI: States oruses < 2xzr =11

360

0 0
BI: States or uses 2r+ﬁ><2m=4xﬁx27n‘
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‘Scheme Marks | AOs
@ T
Deducs that radicnt of P4 s Mmoo | o2
Finding the cquaton of a lne withgradicnt "
M| s
Compleesproot Y
)
W [Sobve 2y w7 =2 T sty EI
P=(7) A e
Lengih PA=3-7) +(7-5)" =(vI0) Mi Lib
Equion o Cis (x-7)' +(y-5)' =20 A | e
W
© Attemps to find where = 2x-+ k meets Cusing OA-+ PA i 3
‘Substitues their (11,3) in y =2+ to find k i El
Y
)
T
© tcmpt o Tnd where = 257 K mecs Cviasmliancons
‘equations proceeding to a 3TQ in x (or y) ML 3
FY1 5 +(4k-34)r+k° - 10k +54=0
Uses b* ~4ac =0 oc and proceeds to. M 2
p— Y
E
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Notes:
@

1 1
MI: Uses the idea of perpendicular gradients to deduce that gradient of P is ~7 . Condone ~5xif

1
followed by correct work. You may well sce the perpendicular line set up as y =~ x+¢ which scored this

mark
MI: Award for the method of finding the equation of a line with a changed gradient and the point (7,5)

1

So sight of y—5

x~7) would score this mark

2

If the form y = mx + ¢ is used expect the candidates to proceed as far as ¢ =
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Al*: Completes proof with no errors or omissions 2y +x=17

(b)
MI: Awarded for an attempt at the key step of finding the coordinates of point P ic for an attempt at solving
2y+x=17and y=2x+1 simultancously. Allow any methods (including use of a calculator) but it must be

avalid attempt to find both coordinates. Do not allow where they start 17 —x = 2x +las they have st
2=y but condone bracketing errors, cg 2x2x+1+x=17

Al: P=(3,7)

MI: Uses Pythagoras' Theorem to find the radius or radius * using their P=(3,7) and (7,5). There must
be an attempt to find the difference between the coordinates in the use of Pythagoras

Al (x=7)" +(y=5)" =20. Do notaceept (x~7)" +(y-5)’ =(v20)°

(©)
M1: Attempts to find where y =2x+k meets C.

Awarded for using OAd+PA. (11,3) or one correct coordinate of (11,3) is evidence of this award.
M1: For a full method leading to k . Scored for cither substituting their (11,3) in y=2x+k

Allow use ofa

or, in the alternative, for solving their (4k—34)’ —4x5 (k2 =10k +54) = 0=k
calculator here to find roots. Award if you see use of correct formula but it would be implied by + correct

19 only




