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C3 Paper L – Marking Guide 
 
1. (i)  = 3x2 × ln x + x3 × 1

x
 = x2(3 ln x + 1)           M1 A1 

 (ii)  d
d

x
y

 = 2
1 (3 2 ) ( 1) ( 2)

(3 2 )
y y

y
× − − + × −

−
 = 2

5
(3 2 )y−

          M1 A1 

    d
d
y
x

 = 1 ÷ d
d

x
y

 = 1
5 (3 − 2y)2              M1 A1 (6) 

 

 
2. (i)  A (0, 5),  B (0, e2)                B2 
 

 (ii)  3 + 2ex = ex + 2 = e2ex                M1 

    3 = ex(e2 − 2),   ex = 2
3

e 2−
             M1 

    x = ln 2
3

e 2−
                  A1 

    ∴ y = e2ex = e2 × 2
3

e 2−
 = 

2

2
3e

e 2−
            M1 A1 (7) 

 

 
3. (i)  = g(5) = log2 16 = 4                M1 A1 
 

 (ii)  y = log2 (3x + 1),   3x + 1 = 2y           M1 
    x = 1

3 (2y − 1),   g−1(x) = 1
3 (2x − 1)         A1 

 

 (iii) fg−1(x) = f [ 1
3 (2x − 1)] = 2(2x − 1) − 1 = 2(2x) − 3        M1 

    ∴ 2(2x) − 3 = 2,   2x = 5
2              A1 

     x = 
5
2ln

ln 2
  or  ln 5 ln 2

ln 2
−               M1 A1 (8) 

 

 
4. (i)  cos (A + B) ≡ cos A cos B − sin A sin B 
    let  A = B = x  cos 2x ≡ cos2 x − sin2 x          M1 
         cos 2x ≡ cos2 x − (1 − cos2 x) 
         cos 2x ≡ 2 cos2 x − 1           A1 

 (ii)  LHS ≡ 2 cos x − 1
cos x

 ≡ 
22cos 1

cos
x
x

−             M1 

        ≡ cos 2
cos

x
x

 ≡ sec x cos 2x ≡ RHS           M1 A1 

 (iii) sec x cos 2x = 2 cos 2x 
    cos 2x(sec x − 2) = 0                M1 
    cos 2x = 0  or  sec x = 2               A1 
    2x = 90, 270  or  cos x = 1

2  
    x = 45°, 60°, 135°                A2   (9) 
 
 

5. (i)  2 sin x = − π
6

1
cos ( )x +

,   2 sin x cos (x + π6 ) = −1       M1 

    2 sin x [cos x cos π6  − sin x sin π6 ] = −1          M1 

    2 sin x [ 3
2 cos x − 1

2 sin x] = −1 

    3 sin x cos x − sin2 x = −1              A1 
    3 sin x cos x − (1 − cos2 x) = −1            M1 
    3 sin x cos x + cos2 x = 0              A1 
 

 (ii)  cos x ( 3 sin x + cos x) = 0              M1 
    cos x = 0  or  tan x = 1

3
−               M1 

    x = π2 , 5π
6                    A2   (9) 
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6. (i)  x 0 0.5   1   1.5   2   2.5   3 
    y 0 0.5774  0.7071  0.7746  0.8165  0.8452  0.8660   M1 A1 
    area ≈ 1

3 ×0.5×[0+0.8660+4(0.5774+0.7746+0.8452)+2(0.7071+0.8165)] M1 
       = 2.12 (3sf)                 A1 
 

 (ii)  = π
3

0∫ 1
x

x +
  dx                 M1 

    = π
3

0∫
1 1

1
x

x
+ −

+
  dx  = π

3

0∫ (1 − 1
1x +

)  dx          M1 

    = π[x − lnx + 1] 3
0                 M1 A1 

    = π{(3 − ln 4) − (0)} = π(3 − ln 4)            M1 A1 (10) 
 
 
7. (i)      y 
 

         (0, 4a2) 
 
            y = 2x − a          B3 
 
 
 
 

       (0, a)    y = 4a2 − x2           B2 
 
    (−2a, 0)     O   ( 1

2 a, 0)  (2a, 0)    x 
 
 

 (ii)  4 − x2 = 2x − 1                 M1 
    x2 + 2x − 5 = 0 

    x = 2 4 20
2

− ± +  = 2 2 6
2

− ±               M1 

    x > 1
2   ∴ x = −1 + 6                A1 

    4 − x2 = −(2x − 1)                M1 
    x2 − 2x − 3 = 0 
    (x + 1)(x − 3) = 0                 M1 
    x < 1

2   ∴ x = −1,    x = −1, −1 + 6          A1   (11) 
 
 

8. (i)  d
d
y
x

 = −e2x−2 + ex                 M1 A1 
 

 (ii)  SP:  −e2x−2 + ex = 0               M1 
    let  f(x) = −e2x−2 + ex 
    f(1.3) = −0.70,  f(1.4) = 0.29             M1 
    sign change, f(x) continuous  ∴ root           A1 
 

 (iii) x = 2,  y = 3
2 e2,  grad = 3

4 e2              M1 

    ∴ y − 3
2 e2 = 3

4 e2(x − 2)              M1 A1 

     y = 3
4 e2x 

    ∴ x = 0  ⇒  y = 0  so passes through origin         A1   
 

 (iv)  x1 = −1.125589, x2 = −1.125803, x3 = −1.125804 (7sf)      M1 A1 
    ∴ x-coordinate of B = −1.1258 (5sf)           A1   (12) 
 
 
                         Total  (72) 
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