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1. (1 − x)6 = 1 + 6(−x) + 6

2
 
 
 

(−x)2 + ... = 1 − 6x + 15x2         M1 A1 

 (1 + x)(1 − x)6 = (1 + x)(1 − 6x + 15x2 + ...) 
 coeff. of x2 = 15 − 6 = 9                 M1 A1 (4) 
 
 

2. (a)  
41

3
1
3

[1 ( ) ]
1

a −
−

 = 200                 M1 A1 

    a = 200 × 27
40  = 135                A1 

 

 (b)  = 1
3

135
1−

 = 1
2202                  M1 A1 (5) 

 
 
3. (a)  (−4, 0)  ∴  0 = 4 − 20 + 16k + 128            M1 
        16k = −112,  k = −7             A1 
 

 (b)  4 + 5x − 7x2 − 2x3 = 0 
    x = −4  is a solution  ∴ (x + 4) is a factor          B1 
 

     
 
 
 
 
                M1 A1 
 
 
 

    ∴ (x + 4)(1 + x − 2x2) = 0 
     (x + 4)(1 + 2x)(1 − x) = 0             M1 
     x = −4 (at A), 1

2− , 1 

    ∴ ( 1
2− , 0), (1, 0)                A1   (7) 

 
 
4. (a)  (i)    y 
 
 
        O     x            B2 
 
 
    (ii)  (−60, −1), (120, 1)              B2 
 

 (b)  x − 30 = −180 − 20.5, 20.5              B1 M1 
      = −200.5, 20.5 
    x = −170.5, 50.5 (1dp)               M1 A1 (8) 
 
 

5. (a)  = 3 − log8 
2
38                   B1 M1 A1 

    = 3 − 2
3  = 7

3                   A1 
 

 (b)  (22)x − 3(2 × 2x) = 0                M1 
    (2x)2 − 6(2x) = 0 
    2x(2x − 6) = 0                  M1 
    2x = 0 (no solutions)  or  6              A1 

    x = lg 6
lg 2

 = 2.58 (3sf)                M1 A1 (9) 

 

 −2x2 + x + 1   
x + 4 −2x3 − 7x2 + 5x + 4 

 −2x3 − 8x2     
   x2 + 5x   
   x2 + 4x   
     x + 4 
     x + 4 
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6. (a)  f ′(x) = −1 + 
1
32x−                 M1 A1 

    f ′′(x) = 
4
32

3 x−−                  A1 
 

 (b)  for TP, −1 + 
1
32x−  = 0              M1 

       
1
3x  = 2                M1 

       x = 8                 A1 
    ∴ (8, 6)                   A1 
 

 (c)  f ′′(8) = 1
24− ,  f ′′(x) < 0  ∴ maximum           M1 A1 (9) 

 
 

7.  (a)  grad PQ = 8 2
3 ( 5)

−
− − −  = 3, grad QR = 4 8

9 ( 3)
−

− −  = 1
3−         M1 A1 

    grad PQ × grad QR = 3 × ( 1
3− ) = −1           M1 

    ∴ PQ perp. to QR,  ∴ ∠PQR = 90°           A1 
 

  (b)  ∠PQR = 90°  ∴ PR is a diameter            M1 
    ∴ centre = mid-point of PR = ( 5 9

2
− + , 2 4

2
+ ) = (2, 3)       M1 A1 

 

  (c)  radius = dist. (−5, 2) to (2, 3) = 49 1+  = 50         B1 
    ∴ (x − 2)2 + (y − 3)2 = ( 50 )2             M1 
     x2 − 4x + 4 + y2 − 6y + 9 = 50 
     x2 + y2 − 4x − 6y = 37  [ k = 37 ]          A1   (10) 
 
 

8. (a)  = 12 × (2π − 2π
3 ) = 16π cm              M1 A1 

 

 (b)  chord = 2 × 12 sin π3  = 24 × 3
2  = 12 3           M1 A1 

    P = (12 × 2π
3 ) + 12 3                M1 

       = 8π + 12 3  = 4(2π + 3 3 ) cm  [ k = 4 ]        A1 
 

 (c)  area of segment = ( 1
2  × 122 × 2π

3 ) − ( 1
2  × 122 × sin 2π

3 )      M2 

           = 72( 2π
3  − 3

2 ) = 88.443 

    as % of area of circle = 2
88.443
π 12×

 × 100% = 19.6% (1dp)      M1 A1 (10) 

 
 
9. (a)   x       2  4      6      8 
    1 + 3 x   5.243  7  8.348  9.485        M1 A1 
    area ≈ 1

2  × 2 × [5.243 + 9.485 + 2(7 + 8.348)]        B1 M1 A1 
       = 45.4 (3sf)                 A1 
 

 (b)  = 
8

2∫ (1 + 3 x )  dx 

    = [x + 
3
22x ] 8

2                   M1 A1 

    = [8 + 2( 2 2 )3] − [2 + 2( 2 2 )]            M1 
    = (8 + 32 2 ) − (2 + 4 2 )              M1 
    = 6 + 28 2                   A1 
 

 (c)  = (6 28 2) 45.4
6 28 2

+ −
+

 × 100% = 0.43%            M1 A1 (13) 

 
 
                         Total  (75) 
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Performance Record – C2 Paper C 

 
 
 

Question no. 1 2 3 4 5 6 7 8 9 Total 

Topic(s) binomial GP factor 
theorem, 
alg. div. 

trig. 
graph, 

trig. eqn 

logs SP circle sector 
of a 

circle 

trapezium 
rule, 

area by 
integr. 

 

Marks 4 5 7 8 9 9 10 10 13 75 
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