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P6 Paper C – Marking Guide 
 
1.  (a)  1 0

0.01
y y−  = 0ex cosh (2y0 + x0)  ∴ y1 = 0.01 0ex cosh (2y0 + x0) + y0   M1 A1 

x0 = 1, x1 = 1.01; y0 = 1  ∴  y1 = 1.2736... = 1.27 (3sf)      A1 
 

  (b)  1 1

0.02
y y−−  = 0ex cosh (2y0 + x0)  ∴ y−1 = y1 − 0.02 0ex cosh (2y0 + x0)   M1 A1 

x−1 = 0.99, x0 = 1, x1 = 1.01; y0 = 1, y1 = 1.2736..., y−1 = ? 
∴  y−1 = 0.7263... = 0.726 (3sf)             A1   (6) 

 
 

2.  (a)  AB
uuur

 = −4i + 3j − k,  AC
uuur

 = (a − 2)i − 6j + 2k         B1 

     AB
uuur

× AC
uuur

 = 4 3 1
2 6 2a

− −
− −

i j k
 

= i(6 − 6) − j(−8 + a − 2) + k[24 − 3(a − 2)] = (10 − a)j + 3(10 − a)k  M1 A2 
 

  (b)  area = 1
2  AB

uuur
× AC
uuur

 = 4√10             M1 
    ∴ | 10 − a | × √(1 + 9) = 8√10             M1 
     | 10 − a | = 8  so  a = 2 or 18            A1   (7) 
 
 

3.  (a)  zn + 1
nz

 = cos nθ  + isin nθ  + cos (−nθ) + isin (−nθ)       M1 

  = cos nθ  + isin nθ  + cos nθ  − isin nθ  = 2 cos nθ     A1 
 

  (b)  dividing by z2 gives  5z2 − 11z + 16 − 11
z

 + 
2

5
z

 = 0       M1 

    ∴ 5(2cos 2θ) − 11(2cos θ) + 16 = 0           M1 
     5cos 2θ  − 11cos θ + 8 = 0             A1 
     5(2cos2 θ  − 1) − 11cos θ + 8 = 0           M1 
     10cos2 θ  − 11cos θ + 3 = 0 
     (5cos θ  − 3)(2cos θ  − 1) = 0            M1 
    ∴ cos θ  = 3

5  or 1
2                 A1 

    if cos θ  = 3
5 , sin θ  = ± 4

5 ;  if cos θ  = 1
2 , sin θ  = ± 3

2       M1 

∴ z = 3
5  ± 4

5 i  or  1
2  ± 3

2 i              A1   (10) 
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4.  (a)  assume true for n = k  ∴ Ak = 

1
21 ( 1)

0 1
0 0 1

k k k
k

+ 
 
 
  

 

    ∴ Ak+1 = 

1 1
2 21 ( 1) 1 1 1 1 1 1 ( 1)

0 1 0 1 1 0 1 1
0 0 1 0 0 1 0 0 1

k k k k k k k
k k

+ + + + +    
     = +    

        

  M1 A1 

    1 + k + 1
2 k(k + 1) = 1

2 (k + 1)(2 + k) = 1
2 (k + 1)[(k + 1) + 1]     M1 

    ∴ Ak+1 = 

1
21 1 ( 1)[( 1) 1]

0 1 1
0 0 1

k k k
k

+ + + + 
 + 
  

          A1 

    ∴ true for n = k + 1 if true for n = k          

  if n = 1  A1 = 

1
21 1 1 2 1 1 1

0 1 1 0 1 1
0 0 1 0 0 1

× ×   
   =   

     

  ∴ true for n = 1    B1 

    ∴ by induction true for n ∈    +             A1 
 
  (b)  det An = 1(1 − 0) − n(0 − 0) + 1

2 n(n + 1)(0 − 0) = 1       M1 A1 

    matrix of cofactors: 
1
2

1 0 0
1 0

( 1) 1
n

n n n

 
 − 
 − − 

 [n2 − 1
2 n(n + 1) = 1

2 n(n − 1)] M1 A1 

∴ (An)−1 = 

1
21 ( 1)

0 1
0 0 1

n n n
n

− − 
 − 
  

            A1   (11) 

 

 
5.  (a)  let y = arccos x  ∴ cos y = x 

−sin y d
d
y
x

 = 1                  M1 

d
d
y
x

 = 1
sin y
−  = 

2

1
1 x
−

−
  ∴ f ′(x) = 

1
22

1
(1 )x

−
−

          M1 A1 

 

  (b)  f ′′(x) = 1
2 (−2x)(1 − x2)

3
2−  = 

3
22(1 )

x
x

−
−

           M1 A1 

    ∴ (1 − x2)f ′′(x) − xf ′(x) = (1 − x2) × 
3
22(1 )

x
x

−
−

 + 
1
22(1 )

x
x−

 

= 
1
22(1 )

x
x

−
−

 + 
1
22(1 )

x
x−

 = 0       A1 

 
  (c)  (1 − x2)f ′′′(x) − 2xf ′′(x) − xf ′′(x) − f ′(x) = 0         M1 A1 

f(0) = π2 , f ′(0) = −1, f ′′(0) = 0, f ′′′(0) = −1         A1 

∴ f(x) = π2  − 1x + 0 − 1( 1
3! )x3 + ... = π2  − x − 1

6 x3 + ...      M1 A1 (11) 
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6.  (a)  
2 1 1

1 1
1 1 2

λ
λ

λ

− −
− −

−
 = 0               M1 

    (2 − λ)[−λ(2 − λ) − 1] + 1[−(2 − λ) − 1] + 1(−1 + λ) = 0      A1 
(2 − λ)(λ2 − 2λ − 1) − (2 − λ) − 1 − 1 + λ = 0         M1 
(2 − λ)(λ2 − 2λ − 1) − (2 − λ) − (2 − λ) = 0 
 (2 − λ)(λ2 − 2λ − 1 − 2) = (2 − λ)(λ2 − 2λ − 3) = 0       A1 
(2 − λ)(λ − 3)(λ + 1) = 0               M1 
∴ λ = 2 is an eigenvalue, also λ = −1 or 3          A2 

 

  (b)  λ = 2,  
0 1 1 0
1 2 1 0

1 1 0 0

x
y
z

−    
    − − =    
        

            M1 

    −y + z = 0  ∴ y = z;   x + y = 0  ∴ x = −y          M1 A1 

    ∴ eigenvector  k 
1
1
1

 
 − 
 − 

               A1       

 

  (c)  P = 

1 1 1
3 6 2

1 2
3 6

1 1 1
3 6 2

0−

− −

 
 
 
 
  

                M1 A2 (14) 

 
 
7.  (a)  | x + iy + 1 + 8i | = 3 | x + iy + 1 | 
    (x + 1)2 + (y + 8)2 = 9(x + 1)2 + 9y2            M1 A1 
    y2 + 16y + 64 = 8(x + 1)2 + 9y2             M1 
    8(x + 1)2 + 8y2 − 16y − 64 = 0 
    (x + 1)2 + y2 − 2y − 8 = 0 
    (x + 1)2 + (y − 1)2 − 1 − 8 = 0             M1 
    (x + 1)2 + (y − 1)2 = 9               A1 
    ∴ circle, centre −1 + i, radius 3             A2 
 
  (b)  | z | = | z − 14

5 | is perp. bisector of 0 and 14
5   i.e. Re(z) = 7

5      B1 
 

       Im(z) 
          | z | = | z − 14

5 |            B1 
 
            | z + 1 + 8i | = 3 | z + 1 |         B2 
 
         O      Re(z) 
 
 
  (c)  intersect when x = 7

5                 M1 

    ∴ ( 7
5  + 1)2 + (y − 1)2 = 9              A1 

     (y − 1)2 = 9 − 144
25  = 81

25               M1 

    ∴ y = 1 ± 9
5                   A1 

    intersect at  7
5  − 4

5 i  and  7
5  + 14

5 i            A1   (16) 
 
 
                         Total  (75) 
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Performance Record – P6 Paper C 

 
 
 

Question no. 1 2 3 4 5 6 7 Total 

Topic(s) step-by-
step 
soln. of 
diff. eqn. 

vectors complex 
nos., 
De 
Moivre’s 

proof by 
induction, 
matrices 

Maclaurin 
series 

matrices, 
eigenvals., 
diag’lise 

complex 
loci 

 

Marks 6 7 10 11 11 14 16 75 
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