


 

M1: Differentiates implicitly condoning slips but must have two d
d
y
x 's coming from correct terms 

A1: Correct differentiation. 
M1: Sets d

d
y
x

= 3, makes y or x the subject, substitutes back into C and attempts to solve the resulting    

quadratic in x or y.  
M1: Uses at least one pair of coordinates and l to find at least one value for k. It is dependent upon 

having attempted both M's 
A1: Correct simplified values 
 

 
Very similar except it uses equation for l instead of C in mark 3  
M1 A1: Correct differentiation (See alt 1) 
M1: Sets d

d
y
x

= 3, makes y or x the subject, substitutes back into l to obtain x and y in terms of k 

M1: Substitutes for x and y into C and solves resulting 3TQ in k 
A1: Correct simplified values 

 

 

M1: Applies negative reciprocal rule to obtain gradient of radius 
A1: Correct equation of radial line passing through the centre of C 
M1: Solves simultaneously to find x or y  

25 9 5 10 3 5, , 3 ...
5 5

x y k y x k± − ±
= = = − ⇒ =  M1 1.1b 

17 6 5k = − ±  A1 2.2a 

(b) Alt 2 2 2 d d10 4 11 0 2 2 10 4 0
d d
y yx y x y x y
x x

+ − + + = ⇒ + − + =  M1 
A1 

2.1 
1.1b 

Sets d 3
d
y
x
=  3 1 0x y⇒ + + = and combines with equation for l 

3 , 3 1y x k x y= + + =  
... and ...x y⇒ = =  in terms of k 

M1 3.1a 

2 23 1 3, , 10 4 11 0 ...
10 10
k kx y x y x y k− − −

= = + − + + = ⇒ =  M1 1.1b 

17 6 5k = − ±  A1 2.2a 

(b) Alt 3 13 3
3ry x k m m= + ⇒ = ⇒ = −  M1 

( )12 5
3

y x+ = − −  A1 

( ) ( ) ( )2 2 15 2 18, 2 5
3

x y y x− + + = + = − −  

( )210 5 18 ...
9

x x⇒ − = ⇒ =  or ( )210 2 18 ...y y⇒ + = ⇒ =  
M1 

25 9 5 10 3 5, , 3 ...
5 5

x y k y x k± − ±
= = = − ⇒ =  M1 

17 6 5k = − ±  A1 




