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Teacher Notes
These Bronze, Silver and Gold worksheets are designed to be used either straight after the content has been taught or as part of a skills gap analysis, especially as students move into year 13.
They are drawn from the latest specification questions and legacy questions. The papers are between 25 and 35 marks.
The topic number on this worksheet relates to the corresponding chapter number in the ‘Pearson Edexcel AS and A Level Mathematics: Pure Mathematics Year 1/AS’ textbook. 
Non-Calculator Questions
The new specification allows calculators to be used in all papers. We have, however, put these questions together with the intention that students can complete them without a calculator. It’s important for pupils to be able to maintain their non-calculator skills, especially on topics such as surds or indices, to support question that use the keywords “show that” or “prove”. If you wish to ease the difficulty slightly then you can, of course, allow students to attempt them with the support of a calculator.
Quick Links  
(Press Ctrl, as you click with your mouse to follow these links)
· Bronze Questions
· Bronze Mark Scheme
· Silver Questions
· Silver Mark Scheme
· Gold Questions
· Gold Mark Scheme
The Platinum Questions below are taken from the Advanced Extension Award. You can use these in class as high level problem solving questions, either with individual students or as group problem solving exercises. On the Advanced Extension Award students, typically, need to get around 50% to get a Merit and around 70% to get a distinction.
· Platinum Questions
· Platinum Mark Schemes
Extension and Enrichment
If you have students that have enjoyed the challenge of the Gold questions, then they should have a go at the more challenging question from our Advanced Extension Award (AEA) papers. The Mathematics AEA is a single, 3 hour non-calculator paper, taken at the end of year 13. It helps students to develop high level problem solving and proof skills. It is entirely based on the content of the A Level Mathematics Course. No extra material needs to be covered to take the AEA in Mathematics. A second important difference is that marks are awarded for the clarity and quality of their solution. Developing this key skill, alongside the extra problem-solving experience, can pay dividends in the way they approach A Level Mathematics and Further Mathematics problems.
More information about the Advanced Extension Award can be found here on the Pearson Edexcel Website, or here on the Maths Emporium
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Calculators may not be used
The total mark for this section is 29

Q1
 
A circle C has centre (−1, 7) and passes through the point (0, 0). Find an equation for C
(Total for Question 1 is 4 marks)
__________________________________________________________________________

Q2
 

The circle C has equation   
Find
(a)  the coordinates of the centre of C,
(2)
(b)  the radius of C,
(2)
(c)  the coordinates of the points where C crosses the y-axis, 
giving your answers as simplified surds.
(4)
(Total for Question 2 is 8 marks)
__________________________________________________________________________




Q3

The points A and B have coordinates (−2, 11) and (8, 1) respectively. 
Given that AB is a diameter of the circle C,
(a) show that the centre of C has coordinates (3, 6),
(1)
(b) find an equation for C.
(4)
(c) Verify that the point (10, 7) lies on C.
(1)
(d) Find an equation of the tangent to C at the point (10, 7), giving your answer in the form    y = mx + c, where m and c are constants.
(4)
 
(Total for Question 3 is 10 marks)
__________________________________________________________________________


Q4
 
The circle C, with centre A, passes through the point P with coordinates (−9, 8) and the point Q with coordinates (15, −10).
Given that PQ is a diameter of the circle C,
(a) find the coordinates of A
(2)
(b) find an equation for C
(3)
A point R also lies on the circle C. 
Given that the length of the chord PR is 20 units,
(c) find the length of the shortest distance from A to the chord PR. 
Give your answer as a surd in its simplest form.
(2)


(Total for Question 4 is 7 marks)
__________________________________________________________________________

End of Questions
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Calculators may not be used
The total mark for this section is 33

Q1

The circle C has equation
x2 + y2 − 20x − 24y + 195 = 0

The centre of C is at the point M
(a)  Find
      (i)  the coordinates of the point M
      (ii)  the radius of the circle C
(5)
N is the point with coordinates (25, 32)
(b)  Find the length of the line MN
(2)
The tangent to C at a point P on the circle passes through point N
(c)  Find the length of the line NP
(2)
(Total for Question 1 is 9 marks)
__________________________________________________________________________

Q2
The circle C has centre (3, 1) and passes through the point P(8, 3).
(a)  Find an equation for C.
(4)
(b)  Find an equation for the tangent to C at P, giving your answer in the form                      
      ax + by + c = 0, where a, b and c are integers.
(5)
(Total for Question 2 is 9 marks)
__________________________________________________________________________





Q3
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The points A and B lie on a circle with centre P, as shown in Figure 3. 
The point A has coordinates (1, –2) and the mid-point M of AB has coordinates (3, 1). 
The line l passes through the points M and P.
(a)  Find an equation for l.
(4)
Given that the x-coordinate of P is 6,
(b)  use your answer to part (a)  to show that the y-coordinate of P is –1,
(1)
(c)  find an equation for the circle.
(4)
(Total for Question 3 is 9 marks)
__________________________________________________________________________











Q4
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Figure 4

The circle C has radius 5 and touches the y-axis at the point (0, 9), as shown in Figure 4.

(a)    Write down an equation for the circle C, that is shown in Figure 4.
(3)
A line through the point P(8, − 7) is a tangent to the circle C at the point T

(b) Find the length of PT
(3)
(Total for Question 4 is 6 marks)
__________________________________________________________________________

End of Questions
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Calculators may not be used
The total mark for this section is 35


Q1
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Figure 2

The points P(−3, 2), Q(9, 10) and R(a, 4) lie on the circle C, as shown in Figure 2. Given that PR is a diameter of C,

(a) show that a = 13
(3)
(b) find an equation for C
(5)
 
(2)
(Total for Question 1 is 10 marks)
__________________________________________________________________________





Q2

The circle C has centre A(2,1) and passes through the point B(10, 7)
(a)   Find an equation for C
(4)
The line l1 is the tangent to C at the point B
(b)   Find an equation for l1
(4)
The line l2 is parallel to l1 and passes through the mid-point of AB
Given that l2 intersects C at the points P and Q,
(c)   find the length of PQ, giving your answer in its simplest surd form.
(3)
(Total for Question 2 is 11 marks)
__________________________________________________________________________

Q3
 
The circle C has equation
x2 + y2 – 6x + 10y + 9 = 0
(a)  Find
(i)  the coordinates of the centre of C
(ii)  the radius of C
(3)
The line with equation y = kx, where k is a constant, cuts C at two distinct points.
(b)  Find the range of values for k
(6)
 
(Total for Question 3 is 9 marks)
__________________________________________________________________________
 


Q4
 
A circle C with centre at (– 2, 6) passes through the point (10, 11).
The circle C also passes through the point (10, 1) and has the equation
 

The tangent to the circle C at the point (10, 11) meets the y axis at the point P
and the tangent to the circle C at the point (10, 1) meets the y axis at the point Q.
Show that the distance PQ is 58 explaining your method clearly.
 
(Total for Question 4 is 7 marks)
__________________________________________________________________________
 
End of Questions
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Calculators may not be used
The total mark for this section is 20

1	A point P lies on the curve with equation

x2 + y2 – 6x + 8y = 24.

	Find the greatest and least possible values of the length OP, where O is the origin.
(6)
(Total for Question 1 is 6 marks)
__________________________________________________________________________




2	The line with equation y = mx is a tangent to the circle C1 with equation
(x + 4)2 + (y – 7)2 = 13.

(a)	Show that m satisfies the equation
3m2 + 56m + 36 = 0.
(4)

The tangents from the origin O to C1 touch C1 at the points A and B.

(b)	Find the coordinates of the points A and B.
 (8)

Another circle C2 has equation x2 + y2 = 13. The tangents from the point (4, –7) to C2 touch it at the points P and Q. 

(c)	Find the coordinates of either the point P or the point Q. 
 (2)
(Total for Question 2 is 20 marks)
__________________________________________________________________________

End of Questions
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Question Scheme Marks
‘umber
‘The equation of the circle is (x+1)* +(y—7)* = (+?) M1 Al
The radius of the circle is J(—1)° + M1
So (x+1)’ +(y—7)" =50 or equivalent Al @
“
4
Notes | M1 is for this expression on left hand side—allow errors in sign of 1 and 7
Al correct signs (just LHS)
MI is for Pythagoras or substitution into equation of circle to give r or 7
Giving this value as diameter is M0
A1 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 earns all four
marks for this question.
Altemative | Equation of circle is x> + 3> +2x+14y+c=0 M1
method
Equation of circle is x* +? +2x—14y +c =0 Al
- _ e i
Uses (0.0) to give ¢ =0, or finds r= y(-1)* + 7 =+/50 or 5y2 or r* =50 -
Al

So x*+y? +2x—14y=0 or equivalent
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Question

Number Scheme Marks
Vi ear-2y-11=0
@ |[{a+2-4+0-1-1-11-0 (£2,21),see notes. | M1
Centreis (-2,1) 20 [Alao
) G2+ (- =11+1+4 ey T EA M
Sor=|TI+174 = r=4 0r V6 (award A0 for £4). | Y
TR Putting = 0in Cor their C_| MI
G Woe-ie-ir ¥ -2y =11=0 0r (=1 =12, et | Al aef
e [ 2 ‘Attempt to use formula or a method of
i { xm} ‘completing the square in order o fnd | M
5
Alcaoeso
So,y=1£2{3 12253

“
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®)

©

Note: Please mark parts (a) and (b) together. Answers only in (a) and/or (b) get full marks.
Note in part () the marks are now M1AL and not BIBI as on ePEN.
MI: for (£2,£1). Otherwise, M1 for an attempt to complete the square eg. (x £

(17 £ 4, f=0. MIAL Comect answer of (-2, 1)stated from any working gets MIAL

MI: to find the radius using 11, “1”and “4”,ie. r=[TTZ"1"="4". By applying this method candidates
il usualy achieve VA6, V6, B or VI and not 16,6, 8 or 14

(+2% + (-1 16 = 7= 416 = 4 should be awarded MOAO,

M1 in part (@) For comparing with x° + )7 +2gx + 2 + ¢ = 0 to write down centre

(-g.~ f)directly. Condone sign errors for this Mmark. M1 in part (t): For using r =g’ + /*
Condone sign errors for this method mark

7 6 = 7 =8 scores MOAO, but 7 = V16 =8 scores MIAL isw.

ta, a=00r

1L

@+2'+ (-1
1* M1 Putting x =0 in either X' + y* + 4x — 2y — 11=0 or their circle equation usually given in part (a) or

part (). 1% 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 £ Vb, where
JBisa sund, 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+2v3) and (0,1~ 2/3). Allow 2% Al forbod (1+ 243, 0) and (1 - 243, 0).
Any incorrect working in (c) gets penalised the final accuracy mark So, beware: incorrect

-2+ (- 6 leading to * — 2y —11=0 and then y =1 2y3 scores MIAIMIAO.

Special Case for setting. Award SC: MOAOMIAO for an attempt at applying the formula
‘Award SC: MOAOMIAO for completing the
- square 1o their equation in x which will usually

3 =’2’J‘_5} be x* +4x—11=0togive a=b, where
bisasurd, b= their 11 and >0,

Special Case: For a candidate nof using * but achieving one of the comrect answers then award

SC: MI1A1MIAQO for one of either +23or y=1-2VB or y=1+V12 or y=1-+12.
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Question

e Scheme Marks
o248 1121) Comect method (no errors) for finding |
w === the mid-point of 43 giving (3,6) | B!
(1)
(®) ] 5 - - Applies distance formulaiin | )
(8-3) +(1-6) or (8-3)'+(1-6)" or order to find the radius. |
NP e e Corect application of
¢ ) oy ) ) formula. Al
5 5 G+ 2O =k, |\
=3+ (=" =50 or (V50) or (s2) ) kis a positive value, |
(x=3)+(y-6)=50 (Not 707") [ A1
@
(© | (For (10.7).}  (10-3) 0. {so the point lies on C} BL
(0]
s 1
(d) | {Gradient of radius )—mj or 7 “This must be seen in part (d). | B1

Using a perpendicular gradient method. | M1

their gradient)(x = 10) | M1
7x+770r y=77-7x | Al cao

@)
[10]
Notes
() | Altemative method: c[ J arcfs+ ‘]
1B) | You need to be convinced that the candidate is attempting fo work out the radius and nof the
diameter of the circle to award the first M1. Therefore allow 1% M1 generously for
(2-8) +(11-1)
; -1y 8) +(11-1)
Award 1 MIAI for % op WE2=B (1R
Correct answer in (b) with no working scores full marks.
(©) | B1 awarded for correct verification of (10—-3)" +(7 -
Also to gain this mark candidates need to have the correct equation of the circle either from
part (b) or 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 C'to
find x =10
Question
Number Scheme Marks.
(@) | 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 is either 0 or

Alternatis

For first two marks (differentiation):

SRS
2=+ 2Ay -6

(or equivalent) scores BI

1M1 forsubstitting both x =10 and y = 7 to finda value for <. which must conain bot

xandy. (This M mark can be awarded generously, even if the attempted *differentiation” is
not “implicit’
Alternative: (10~ 3)(x=3)+ (7= 6}y -
~7x+77

0 scores BIMIMI which leads to
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Question
Number

Scheme

Marks

(@)

MI: A correct attempt fo find the

‘midpoint between P and Q. Can be

AG.-1) implied by one of x or y-coordinates
correctly evaluated.

—9+15 8-10
Al Ll

2 2

AL (3,-1)

Mial

2]

®)

(-9-3) +(8+1) or (-9-3] +(8+1)°

or (15-3)" + (=10 +1)or[(15 - 3)° + (-10+ 1)’
Uses Pythagoras comreetly in order to find the radius. Must elearly be identified as
the radius and may be implicd by their circle cquation.
Or
(15+9)" +(-10-8)" or /(15+9)" +(-10-8)
Uses Pythagoras comectly in order to find the diameter. Must clearly be identified
as the diameter and may be implied by their circle equation.
This mark can be implied by just 30 clearly scen as the diameter or 15 clearly seen
as the radius (may be scen or implied in their circle equation)
Allow this mark if there is a correct statement involving the radius or the
diameter but must be seen in (b)

M1

zay + Gz p) =k whereA(a. f)

— (4
ey and k is their radius,

225 (or 15)°)

M1

G-+ 15

225 Allow (x—3)" + (v +1)°

Al

Accept correct answer only

3]

Alternative using < +2av+ " +2by+c=0

Uses A(a,*f)andx’+2ax+y* +2by+c=0

eg X +2(-3)x+)’ +2(1)y+c=0

M1

Uses PorQandx’ +2ax+)" + 2By +c=0
e.g. (-9) +2(=3)(-9) +(8)’ +2(1)(8) +c=0=>c =215

M1

X —6x+y +2y-215=0

Al

©

= Gtheir 17 ~107 or a correct method
Distance = |15 ~10° for the distance g
theirr xcos[ sin” (2l7) ]

M1

[Fim) -5 &

Al

21
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Figure 3
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Question

e Scheme Marks
(@)
" . Blix=10
@ | The centre s at (10. 12) B BIBI
(i) Uses (x—10)* +(y—12)° =—195+100+ 144 =1 =. M1
‘Completes the square for both x and y in an attempt to find r
(x£"10")? £aand(y+"12")* +band+195=0,(a.b=0)
Allow errors in obtaining their r* but must find square root
A conect numerical expression for -
=l including the square root and can | Al
implied by a comreet value for r
Notr = £7 unless ~ 7isrejected Al

“Compares the given equation with
X4y 4 2gx4 2y +0=0 towrite

Bl:x=10

down centre (~g.- f) ie. (10.12)

Bliy=12

A comect numerical expression for 1

®) Correct use of Pythagoras M1
Al

@
© NP= M1
Al

Way 2

cos(NMP) =

5

= NP ="25"sin(NMP)

Corect strategy for finding NP
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Question

Rt Scheme Marks
@ | 8=37+(B-1* or {8-3’+(3-1’ M1 Al
23 +ED =k or (xED +(rE3) (k a positive value) M1
(x-3)* —1)?=29 Al 4)
() | Gradient of radius = 2 (or exact equivalent) Bl
5
Gradient of tangent = M1
=5
y=3==2(x-9) MIALf
5x+2y=46=0 or equivalent A1)

(9 marks)
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Question| Scheme Marks
number
(a) Gradient of AM: Bl
Gradient of I M1
2 .
y S6m3 o 7 (Any equiv. form) | M1A1 (4
(b)x=6 3y=-12+9=-3 -1 (orshow that fory=-1,x=6) (*) |[BI %)
(A conclusion is not requied).
© (=) 6-D*+¢-1-(2) M: Attempt 7* or M1 Al
NB. Simplification is not required fo score M1 A1
(x£6°+(yt)?’=k. k=0 (Value for knot needed, could be r* orr) | M1
(x—6)*+(y+1)* =26 (or equiv)) Al @

Allow (26) o other exact equivalents for 26
(But... (x—6)*+(y—-1)* =26 scores M1 AQ)

(Correct answer with no working scores full marks)

(2) 2 MI: eqn. of a straight line through (3, 1) with any gradient except 0 or .

Alternative: Using (3, 1) in = mx-+c to find a value of ¢ scores M1, but
an equation (general or specific) must be seen.

Having coords the wrong way round, e.g. y—3 = %(\ 1), loses the

2° M mark unless a correct general formula is seen, e.g. y -y, =m(x—1x)

If the point P(6,~1) is used to find the gradient of MP. maximum marks
ase (2) BOMO M1 Al (b) BO.

(©) " M1: Condone one slip. aumerical or sign. inside a bracket

Maust be attempting to use points P(6, ~1) and (1, ~2), or perhaps P and B
(Correct coordinates for B are (5, 4))

1* Malterative is fo use a complete Pythag. method on triangle MAP,
nb. MP=M4=13

Special case.
If candidate persists in using their value for_the y-coordinate of P instead of the
given 1. allow the M marks in part (<) if eamed.
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Question
Ko Scheme Marks
@
Equation of form (x £5) + (y £9)* =k . k>0 M1
Equation of form (x — a)° + (v ~ )" = 5°, with values for a and b M
G+ + (-9 =25 =5 Al
®
P(8.~7). Let centre of circle = X(-5.9)
) PX?=(8-"-5") +(=7-"9"} or PX=J(8--5) +(~7-9) M1
(PX=\a250r5\17)  PT*=(PX )’ -5 with numerical PX am1
PT (=400} =20 (allow 20.0) Al cso
®
16
Alternative TS =
S for (| EQuaton ofthe form x” + )7 £10x 218y +¢ =0 M
Uses a’ +b* =5 = ¢ with their a and b or substitutes (0, 9) giving +9° +2bx9+c=0 | M1
x4y +10x-18y +81=0 Al
®
“Anattempt o find the point 7 may result i pages of algebra, but solution needs (o reach
Alternative > =
2for () 7] to get first MI (even if gradient is found first)
MI: Use either of the correct points with P (8, -7) and distance befween two points o
1
formula
AL20 Aleso
®
-‘;“':“;:;‘ Substifutes (8, -7) into circle equation so PT*= 8% +(<7)' +10x8—18x(~7)+81 M1
Square roots o give PT {= 00} =20 "M‘A‘;)
Notes for Question
The three marks in (a) each 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 7= 5 to obtain RHS of circle equation as 25 or 5*
AL correct circle equation in any equivalent form
Special cases (x £5)° + (x£9)" =(5")is not a circle equation so MOMOAO
Also (x£5)° + (y-9) =(5°) And (x £5)° - (y£9)’ =(5) are not circles and gain MOMOAO
But (x-0)" +(y - ‘gains MOM1AO
(®) | M1 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, as centre was not
Iabelled in the question.

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

dM1: 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





image18.jpeg
v

P32 %

00, 10)

R(a,4)

#y




image19.jpeg
"‘l‘w“hg" ‘Scheme. Marks.
@ 0-2 10-4
o megth eh a0k omet e
At
© | mims s @ )
81| ) Atemaie meiod By Fnds i hre o e g
(9-(-3) +@0-2)", (2208) . (9-a) +0-47, (a—(-3)) +(4-2)" | M1
‘Using Pythagoras (comect way around) c.g.a’ +6a+9=240+a’ ~18a+81 o | M1
fom cqusion .
Sale or vy fora, a=13.%) ®
© Cenneisat5.3) o
(7 2) 003"+ -5 or cquiv. or {4 ) (13- it
-9+ -3 =65 or x4 y" ~10x- 6y 3] Rl
7+ 0-3) ¥ -100-6y =
Attfor | Uses (x-a)’ +(v=5)' =r' or ' +)' +2gx+ 2f+s L
& (3.2).(9.10) and (13. 4) then climinates one uaknown.
Firmtes scond nkaown e
i, o1,
Hcao (9)|
(U]
oter
)| 31 <onsider racicnts of PO and OR -t b diffeence + dilfesace
(on comders e et a il method)
NI Subses gradets o product =1 o g o Phagoras Theore e
comctwayrovnd)
AT Obin = 13 with nocrrs by s o verficton Vriication can scoe 33
0) | Geomesict method: B1 or cootintes ofcene  can e i by e i part )
M1 for attempt o find r*.”. r or d (allow one slip in a bracke).
ALcho. Thes o marks may b gined il rom cicle cqasion
M1 for (x£5) +(y£3)' =k or (x£3)' +(y£5)" =k fi their (5.3) Allow &’ non
mmencal
AL caofor whole cquation andrhsmustbe 65 or (Y65’ similaly BY mus b 65 or
(V65)'.n shemaive method for )
Quesion
Qotor schome harks
Forer
altematives | i) A mumber of methods find gradicat of PQ = 273 thea give m

perpendicular gradicat 372 This is M1
They then proceed using equation of ines hrough point 0 or by using | M

They then complet t give ()= 13 A1 a

9 A long involved method has been seen fnding the coordinatesof the | W1
cente ofthe ccle first.

Thiscan be done by a variey of methods.

Giving cetreas (. 3) and using an equation such a5
(E=9)" 477 = (c+3)'+1 (cqual rad)

Then using ¢ (= 310 find a1 M1 m
Fiaally a=13 A1 a
) Vecior Method: m

Staes PQ. QR = 0, with vectors ssted 12145 snd (9 a)i + 6 is M1
Evaluates sclasproduct s 108 - 12,2 +48.=0 (M) m
solvesto givea= 13 (A1)

a
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Question

Number: Scheme Marks
(@) 10-2)2 +(7-1) or (10-2)*+(7-1)% M1 A1
(x£2+(v£)? =k (ka positive value) M
(x=2)%+(y-1)* =100  (Accept 10° for 100) Al
(Answer only scores full marks) )
7-
(b) (Gradient of radius =) m—‘ ; (or equiv.) Must be seen in part (b) | B1
Gradient of tangent ’3“ (Using perpendicular gradient method) M1
7=m(x-10) Equ. in any fom, of a line through (10.7) withany |
numerical gradient (except 0 or )
=7=7(x10) or cquiv (f gradient of sadius. dep. on both M marks) | ATt
By=-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 =—1.3x+20.3
)
© Jr* -(’5] Condone sign slip if there is evidence of correct use of Pythag | M1
V107 -5? or numerically exact equivalent Al
24/75)=1043  Simplest surd form 1043 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 =).

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

value of e
(b) Alternative for first 2 marks (differentiation):

2Ax-2)+2y- 1)% =0 orequiv Bl

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

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

(¢) Alternatives:
To score M1 must be a fully correct method to obiain PO or PQ.

1 Al: For alternative methods that find P direetly, this mark is for an
exact mumerically correct version of PQ.
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Question Scheme Marks | AOs
@ | Attempts to complete the square (x£3)* +(y+5)’ =... M1 | 11b
(@) Centre (3,-5) Al 11b
(i) Radius 5 Al | 11b
@)
®) | Uses a sketch or otherwise to deduce k = 0is a critical value Bl |22
Substitute y =kx in x*+ )% —6x+10y+9=0 Ml | 31a
Collects terms to form correct 3TQ (1+E)x’+(1ok—6)x+9:o Al | L1b
Attempts 5° —4ac._0 for their a, b and c leading to values for k
"(10k-6)" -36(1+K%)..0" >k [Oand %) ML | L1
Uses b? —4ac>0 and chooses the outside region (see note) for their vt | 31a
critical values (Both a and b must have been expressions in k)
Deduces k<0,k>% oe Al | 22a
(©)

(0 marks)
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@
M1 Avenpts (v23)" +(v25)"

T mark may be mplied by candidates wriing down  catre of (£3,£5) ox
A1 Cente (3,5)

(i) AT: Radius 5. Do ot accept V25
Ansivers only (na working) scres al three marks

®
1 Uses  sketh rthei subsequent qadratic o deducethat £ ~0is e value
Youmay ward or hecomet k<0 butawandif - Qo ven i rater than symbols

15 Substites K¢ in X+~ 6410y 9 ~0or thei (123 +(y 5]’ .10 orm 30
o st s .1 sl o sttt thoe il st o o £
equiionnjusty and

AL: Comet TQ (L412)1 +(10~6)x 49 = with e ferms nxcollctd. The = 0" canbe
mplied by sbsequent ok This may be wardd fom sn quston such &5

2+ +(10k~6)x+9 0 s long s the comree values o a,b ¢ ae used i ' —dac. 0.
YT Theequation ny and kis (1£)7 +{108 6495 =0 ce

M1 Attempts to find two critical values for kusing b’ —dac 0 or b'_dac where  could be "=
E i

N, i e i vsing i i vl Al he oy o b ced 1
ependest o l reviow 1 ks snd bt 505 st ave bn xpesons o
Xt oo o coc o could b el e f o ouietof ' i
o e o conticins of B - T

¥ tac=(k— )" 4x{14K")<0> 05 35K 124> 05 k{3sk+12)<0
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11-6 IS 2N
10-(2) " 10-(2) "

ML Finds ~—- (correct answeris = or 2 This s referred to as i the next note.
m 57 s

MI: Calculates.

s g <1210 -

hurt ](Ile)aMpnlsx 0.0

uses vectors to find intercept e

Al One correct intercept 35 or - 23





image25.png
Question Scheme Marks | AOs

Finds rads dient 128 o 126 () M1 | 31
inds adiusgradient 10— or 15— a
1
Finds gradient perpendicular tothei radius using ~—- M1 | 11b
Finds (equation and )  intercept of tangent (see note below) M | 11b
Obtains a correct value for y intercept of their fangent i.e.35 or —
by Al | 1w
Way 1- Deduces gradient of | Way 2 Deduces midpoint of M | i
second tangent PO from symmetry ( (0,6)) :
Finds (equation and ) y
intercept of second tangent Uses this to find other intercept M1 1.1b
So obtains distance PO=35+23=58* Ar | 11
(@]

(7 marks)
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Qu17  continued

Way 1

MI: Uses the negative of their previous tangent gradient or uses a corect

57

M1: Atemnpts the second tangent equation and puts x = 0 or uss vectors fo find intercept
-y

ce

Way2

M1: Finds midpoiat of PQ from symumetry. (This s at (0,6)

M1 Uses this midpoint to fid second intercept o to find diffeence between midpoiat and irs

iatercept.e.g. 35— 6 = 29 then 6 - 29 =23 50 second itercept i at (23, 0)

Ways 1 and 2:
A1*: Obtain 58 correctly from a valid method.
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