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P6 Paper B – Marking Guide 
 
1.  ln (1 + ax)  × (1 + bx)−1 = (ax − 1

2 a2x2 + …)(1 − bx + …)       B1 

   = ax − abx2 − 1
2 a2x2 + ...          M1 A1 

  ∴ ax + (−ab − 1
2 a2)x2 = 3x + 3

2 x2 

  ∴ a = 3  and  −ab − 1
2 a2 = 3

2                M1 

  giving −3b − 9
2  = 3

2   so  a = 3, b = −2             A1   (5) 
 
 
2.  (a)     Im(z) 
 
          4 
 
            circle centre −1 + 4i, radius 1     B2 
 
      -1    O  Re(z)                 
 
  (b)     Im(z) 
          4 
 
             
 
      -1    O  Re(z)                 
 

    tan α  = 1
4 , α  = 14.036...°              M1 

    max. arg z = 90° + 2α = 118.1° (1dp)           M1 A1 (5) 
 
 

3.  (a)  cosh ix = 1
2 (eix + e−ix) = 1

2 [cos x + isin x + cos (−x) + isin (−x)]    M1 

       = 1
2 [ cos x + isin x + cos x − isin x] = cos x       A1  

 
  (b)  cosh ix = eix ∴ cos x = cos x + isin x           M1 

∴ sin x = 0  giving  x = 0, π          M1 A1 (5) 
 
 
4.  assume true for n = k and n = k + 1  ∴ uk = 2k, uk+1 = 2k+1       M1 
  ∴ uk+2 = 5(2k+1) − 6(2k)                 M1 
    = 10(2k) − 6(2k) = 4(2k) = 2k+2             M1 A1 
  ∴ true for n = k + 2 if true for n = k and n = k + 1 
  if n = 1, u1 = 21 = 2;  if n = 2, u2 = 22 = 4  ∴ true for n = 1 and n = 2    B1 
  ∴ by induction true for integer n, n ≥ 1            A1   (6) 
 

α 
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5.  (a)  λ = −1,  
2 2 1
0 2 4

3 0x

−
− = 0               M1 

    ∴ 2(0 + 12) − 2(0 + 4x) − 1(0 − 2x) = 0          M1 
        24 − 8x + 2x = 0  so  x = 4             A1 
 

  (b)  
1 2 1

0 1 4
4 3 1

λ
λ

λ

− −
− −

− −
 = 0              M1 

    (1 − λ)[(1 − λ)(−1 − λ) + 12] − 2(0 + 16) − 1[0 − 4(1 − λ)] = 0    A1 
−(1 + λ)(1 − λ)2 + 12 − 12λ − 32 + 4 − 4λ = 0        M1 
−(1 + λ)(1 − λ)2 − 16λ − 16 = 0              
(1 + λ)(1 − λ)2 + 16(1 + λ) = 0              
(1 + λ)[(1 − λ)2 + 16] = 0              A1 
λ = −1;  or  (1 − λ)2 = −16,  not poss. for real λ        M1 
∴ λ = −1 is only real eigenvalue            A1 

 

  (c)  
2 2 1 0
0 2 4 0
4 3 0 0

x
y
z

−    
    − =    
        

 

2 2 0
2 4 0

2

x y z
y z

y z

+ − =
− =

∴ =
    

2 4 0
2 3 0

2 3

x z z
x z

x z

∴ + − =
+ =

∴ = −
 ∴ eigenvector 

3
4
2

k
− 

 
 
  

     M1 A1 (11) 

 
 

6.  (a)  1 0

0.1
y y−  ≈ x0y0  ∴ y1 ≈ 0.1x0y0 + y0            M1 A1 

x0 = 0.2, x1 = 0.3, y0 = 1  ∴  y1 ≈ 1.02           M1 A1 
y2 ≈ 0.1x1y1 + y1                 M1 
x1 = 0.3, x2 = 0.4, y1 = 1.02  ∴  y2 ≈ 1.0506         A1 

 

  (b)  
 

 1

y

∫ 1
y   dy  = 

 0.4

 0.2∫ x  dx              M1 

    [ ln | y | ] 1
y   = [ 1

2 x2 ] 0.4
0.2               A1 

    ln | y | − ln 1 = 0.08 − 0.02  giving  y = e0.06         M1 A1 
 

  (c)  % error = 
0.06

0.06
e 1.0506

e
− × 100% = 1.1% (1dp)         M1 A1 (12) 
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7.  (a)  zn + 1
nz

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

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

  zn − 1
nz

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

 

  (b)  (z + 1
z

)4 = z4 + 4z3 1
z

 + 6z2
2

1
z

 + 4z
3

1
z

 + 
4

1
z

         M1 

    (2cos θ)4 = 2cos 4θ  + 4(2cos 2θ) + 6           M1 A1 
16cos4 θ  = 2cos 4θ  + 8cos 2θ  + 6            A1 

    (z − 1
z

)4 = z4 − 4z2 + 6 − 
2

4
z

 + 
4

1
z

            M1 

    (2isin θ)4 = 2cos 4θ  − 8cos 2θ  + 6  
16sin4 θ  = 2cos 4θ  − 8cos 2θ  + 6            A1 
∴ 16(cos4 θ  + sin4 θ) = 4cos 4θ  + 12           M1 

cos4 θ  + sin4 θ  = 1
4 cos 4θ  + 3

4   so  A = 1
4 ,  B = 3

4       A1 
 

  (c)  I =  
π
8 

 0∫ 1
4 cos 4θ  + 3

4   dθ 

  =  [ 1
16 sin 4θ  + 3

4 θ ]
π
8
0                  M1 A1 

  = 1
16  + 3

32 π                  A1   (14) 
 
 

8.  (a)  AB
uuur

 = −5i + j − 3k,  AC
uuur

 = −2i + 3j + 4k          M1 A1 

     AB
uuur

× AC
uuur

 = 5 1 3
2 3 4

− −
−

i j k
 

= i(4 + 9) − j(−20 − 6) + k(−15 + 2) = 13i + 26j − 13k      M1 A2 
 

  (b)  AD
uuur

 = −4i − 4j + 6k                B1 
volume = 1

6 (13i + 26j − 13k).(−4i − 4j + 6k)        M1 

 = 13
6 −4 − 8 − 6 = 39 units3           A1 

 
  (c)  n = i + 2j − k                  B1 

r.n = (3i − j + 2k).(i + 2j − k) = 3 − 2 − 2 = −1        M1 
∴ eqn. is  r.(i + 2j − k) = −1             A1  

 
  (d)  line through DE has eqn.  r = −i − 5j + 8k + λ(i + 2j − k)     M1 A1 
    at intersection  [(−1 + λ)i + (−5 + 2λ)j + (8 − λ)k].(i + 2j − k) = −1   M1 
     −1 + λ − 10 + 4λ − 8 + λ = −1  giving  λ = 3        M1 A1 
    ∴ E is (2, 1, 5)                 A1   (17) 
 
 
                         Total  (75) 
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Performance Record – P6 Paper B 

 
 
 
Question no. 1 2 3 4 5 6 7 8 Total 

Topic(s) Maclaurin 
series 

complex 
loci 

complex 
nos. 

proof by 
induction 

matrices, 
eigenvals. 

step-by-
step soln. 
of diff. 
eqn. 

complex 
nos., 
De 
Moivre’s 

vectors  

Marks 5 5 5 6 11 12 14 17 75 
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