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2. (a)  A (0, 5),  B (0, e2)                B2 
    ∴ AB = e2 − 5                 B1 
 

 (b)  3 + 2ex = ex + 2 = e2ex                M1 
    3 = ex(e2 − 2) 

    ex = 2
3

e 2−
,  x = ln 2

3
e 2−

             M1 A1 

    ∴ y = e2ex = e2 × 2
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3. (a)  f ′(x) = 
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 (b)  
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+
 ≥ 0                 M1 

    for  x ≠ 1
4− ,  (4x + 1)2 > 0   ∴ 4x2 + 2x − 12 ≥ 0        M1 A1 

             2(2x − 3)(x + 2) ≥ 0  −2   3
2    M1 

             x ≤ −2  or  x ≥ 3
2         A1   (8) 

 
 

4. (a)  d
d
y
x

 = 2x − 5 + 2
x

                 M1 

    x = 3,  y = −6,  grad = 5
3                A1 

    grad of normal = 3
5−                M1 

    ∴ y + 6 = 3
5− (x − 3)               M1 

     5y + 30 = −3x + 9 
     3x + 5y + 21 = 0                A1 
 

 (b)  SP:  2x − 5 + 2
x

 = 0 

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

2 , 2                 A1   (8) 
 

 
5. (a)  = g(5) = log2 16 = 4                M1 A1 
 

 (b)  y = log2 (3x + 1) 
    3x + 1 = 2y                  M1 
    x = 1

3 (2y − 1) 

    g−1(x) = 1
3 (2x − 1)                M1 A1 

 

 (c)  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 (9) 
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6. (a)  cos (A + B) ≡ cos A cos B − sin A sin B 
    cos (A − B) ≡ cos A cos B + sin A sin B 
    subtracting, cos (A + B) − cos (A − B) ≡ −2 sin A sin B      M1 A1 
    let  P = A + B,  Q = A − B 
 

    adding,  P + Q = 2A  ⇒  A = 
2

P Q+           M1 

    subtracting, P − Q = 2B  ⇒  B = 
2

P Q−  

    ∴ cos P − cos Q ≡ −2 sin 
2

P Q+  sin 
2

P Q−          A1 
 

 (b)  (cos 5x − cos x) + sin 3x = 0 
    −2 sin 3x sin 2x + sin 3x = 0              M1 
    sin 3x(1 − 2 sin 2x) = 0               M1 
    sin 3x = 0  or  sin 2x = 1

2               A1 
    3x = 0, 180, 360  or  2x = 30, 150            B1 
    x = 0, 15, 60, 75, 120               M1 A2 (11) 
 
 
7. (a)  (i)  y       (ii)        y 
 
 
                         B3 
 

                     O  (0, 0) 
 

      (0, 0)  O   (2a, 0)    x   (−2a, 0)        (2a, 0)  x  B3 
 
 

 (b)  = f(3a2) = 9a4 − 6a3                M1 A1 
 

 (c)  gf(x) = 3a(x2 − 2ax)                M1 
    ∴ 3a(x2 − 2ax) = 9a3 
     x2 − 2ax − 3a2 = 0               A1 
     (x + a)(x − 3a) = 0               M1 
     x = −a, 3a                  A1   (12) 
 
 
8. (a)  f(0.7) = −0.25,  f(0.8) = 0.23             M1 
    sign change, f(x) continuous  ∴ root           A1 
 

 (b)  f ′(x) = 2 + cos x + 3 sin x              M1 
    x = 0,  y = −3,  grad = 3               A1 
    ∴ y = 3x − 3                  M1 A1 
 

 (c)  cos x + 3 sin x = b cos x cos c + b sin x sin c 
    b cos c = 1,  b sin c = 3 

    ∴ b = 2 21 3+  = 10                M1 
     tan c = 3,  c = 1.25 (3sf)              M1 
    ∴ a = 2, b = 10 , c = 1.25             A2 
 

 (d)  SP:  2 + 10 cos (x − 1.249) = 0 

      cos (x − 1.249) = − 2
10

             M1 

      x − 1.249 = π − 0.8861, π + 0.8861 = 2.256, 4.028     M1 
      x = 3.50, 5.28 (2dp)              A2   (14) 
 
 
                         Total  (75) 
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Question 

no. 
1 2 3 4 5 6 7 8 Total

Topic(s) rational 
expressions 

exponentials 
and 

logarithms 

differentiation differentiation functions trigonometry functions numerical 
methods, 

differentiation, 
trigonometry 

 

Marks 5 8 8 8 9 11 12 14 75 

Student          
          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

          

 


	For Edexcel
	
	GCE Examinations
	Advanced Subsidiary


	Core Mathematics C3
	
	Paper I
	MARKING GUIDE



