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1.  

2 12x
x
−  − 1 ≥ 0  ∴ 

2 12x x
x

− −  ≥ 0               M1 A1 
( 4)( 3)x x

x
− +

 ≥ 0  ∴ critical values are −3, 0, 4           M1 A1 
considering change of sign of factors and expression undefined at x = 0 gives 
−3 ≤ x < 0  or  x ≥ 4                   M1 A2 (7) 

 
 

2.  52 + 92 + 133 + 172 + ...  = 
1

n

r =
∑ (4r + 1)2 = 

1

n

r =
∑ (16r2 + 8r + 1)      M1 A2  

     = 16 × 1
6 n(n + 1)(2n + 1) + 8 × 1

2 n(n + 1) + n       M1 A1 

     = 1
3 n[8(2n2 + 3n + 1) + 12(n + 1) + 3]          M1 

     = 1
3 n(16n2 + 36n + 23)              A1   (7) 

 

 
3.  (a)  f(0) = 2;  f(1) = −2 
    f cont. over interval, change of sign  ∴ root         M1 A1 
 
  (b)  f ′(x) = 3x2 − 10x                 M1 

xn +1 = xn − 
3 2

2

5 2
3 10
n n

n n

x x
x x
− +

−
              M1 A1 

    giving  α = 0.68 (2dp)               M1 A1 
 
  (c)  e.g. f ′(0) = 0  ∴ tangent to curve at x = 0 is parallel to x-axis 
      and N-R uses intersection of tangent with x-axis as next approx.  B2   (9) 
 

 

4.  (a)  z = 
1 i 3
1 i 3
+
− ×

1 i 3
1 i 3
+
+  = 2 2i 3

4
− +              M1  A1 

      = 1 i 3
2

− +  = 1
2− (1 − i√3)  ∴ λ = 1

2−           M1 A1 
 

  (b)  mod z = 1
2 √(1 + 3) = 1               B1 

arg z = tan−1 ( 3
1− ) = 2π

3                M1 A1 
 

  (c)  mod z4 = 14 = 1                 M1  A1 
    arg z4 = 4 arg z = 8π

3   (or 2π
3 )             M1 A1 (11) 

 
 

5.  (a)  
x
y

d
d  =  p cos x − q sin x,  

2

2

d
d

y
x

 =  −p sin x − q cos x       M1 A1 

    −psin x − qcos x + 2pcos x − 2qsin x + 5psin x + 5qcos x = sin x    M1 A1 
    4p − 2q = 1 
    2p + 4q = 0                  A1 

giving  p = 1
5 , q = 1

10−                M1 A1 
     

(b)  aux. eqn.  m2 + 2m + 5 = 0              M1 

         m = 2 4 20
2

− ± −  = −1 ± 2i            M1 A1 

  ∴ y = e−x(A cos 2x + B sin 2x) + 1
5 sin x − 1

10 cos x       M1 A1 (12) 
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6.  (a)  ∫ 2 cot x  dx  =  ∫ 2cos
sin

x
x

  dx             M1 

          = 2 ln | sin x | + c            A1 
          = ln (sin2 x) + c  [sin2 x ≥ 0]        A1 
 

(b)  
x
y

d
d  + 2y cot x = cosec x               M1 

int. fac. = 
 2cot  d

e 
x x∫  = 

2ln(sin )e x  = sin2 x           M1 

    ∴ sin2 x 

x
y

d
d  + 2y sin x cos x = sin x            A1 

       d
dx

(y sin2 x) = sin x               M1 

         y sin2 x = ∫ sin x  dx 

     y sin2 x = −cos x + c               A1 
 

  (c)  x = π4 , y = 0  ∴ c = 1
2

  so  y sin2 x = 1
2

 − cos x       M1 A1 

  ∴ when x = π3 ,  ( 3
2 )2y = 1

2
 − 1

2            M1 

∴ 3
4 y = 1

2 (√2 − 1)  giving  y = 2
3 (√2 − 1)          A1   (12) 

 
 

7.  (a)  2(1 + cos θ )cos θ  = 3
2                M1 

4cos2θ + 4cos θ  − 3 = 0               A1 
(2cos θ  − 1)(2cos θ + 3) = 0             M1 
cos θ  = − 3

2 (no solns) or 1
2               A1 

∴ θ  =  ± π3                   A1 

giving  A(3, π3 ) and B(3, − π
3 )             A1 

     

(b)  ∠AOB = 2π
3                   B1 

area of triangle OAB = 1
2  × 3 × 3 × sin 2π

3           M1 

= 1
2  × 9 × 3

2  = 9 3
4          A1 

     

(c)  area between OA, curve and x-axis = 1
2

π
3 

 0∫ 4(1 + cos θ )2  dθ    M1 

= 
π
3 

 0∫ 2 + 4cos θ  + 2cos2θ   dθ          A1 

= 
π
3 

 0∫ 3 + 4cos θ  + cos 2θ  dθ          M1 

= [ 3θ  + 4sin θ  + 1
2 sin 2θ  ]

π
3
0            A1 

= (π + 4× 3
2  + 1

2 × 3
2 ) − 0 = π + 9 3

4          M1 A1 

    shaded area = 2(π + 9 3
4 ) − 9 3

4  = 2π + 9 3
4          M1 A1 (17)   

 
 
                         Total  (75) 
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Performance Record – P4 Paper G 

 
 
 

Question no. 1 2 3 4 5 6 7 Total 

Topic(s) inequality series numerical 
methods 

complex 
nos. 

2nd order 
diff. eqn 

1st order 
diff. eqn 

polar 
coords 

 

Marks 7 7 9 11 12 12 17 75 
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