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C4 Paper I – Marking Guide 
 
1. 3x2 + 2y + 2x d

d
y
x

 − 2y d
d
y
x

 = 0               M1 A2 

 (2, −4)  ⇒  12 − 8 + 4 d
d
y
x

 + 8 d
d
y
x

 = 0,  d
d
y
x

 = 1
3−          M1 A1 

 grad of normal = 3                  M1 
 ∴ y + 4 = 3(x − 2)                  M1 
   y = 3x − 10                   A1   (8) 
 
 

2. (a)  = 
1 1
2 21

44 (1 )x− = 2(1 − 
1
21

4 )x               B1 

    = 2[1 + ( 1
2 )(− 1

4 x) + 
1 1
2 2( )( )

2
− (− 1

4 x)2 + …] = 2 − 1
4 x − 1

64 x2 + …   M1 A2 

 (b)  x < 4                   B1 
 

 (c)  x = 0.01  ⇒  (4 − 
1
2)x  = 3.99  = 399

100  = 1
10 399        M1 

    x = 0.01  ⇒  (4 − 
1
2)x  ≈ 2 − 1

400  − 1
640000  = 1.997498438     M1 

    ∴ 399  ≈ 10 × 1.997498438 = 19.9749844 (9sf)       M1 A1 (9) 
 
 
3. (a)  0.9959, 0.6931, 0.2569 (4dp)             B2 
 

 (b)  (i)  = 1
2  × π × (1.0986 + 0) = 1.726 (3dp)         B1 M1 A1 

    (ii)  = 1
2  × π2  × [1.0986 + 0 + 2(0.6931)] = 1.952 (3dp)     M1 A1 

    (iii) = 1
2  × π4  × [1.0986 + 0 + 2(0.9959 + 0.6931 + 0.2569)] 

      = 1.960 (3dp)                A1 
 

 (c)  1.96;  large change from 1 to 2 strips but from 2 to 4 strips the change is 
less than 0.01 so the error in 4 strip value is likely to be less than 0.005  B2   (10) 

 
 

4. (a)  x = −1  ⇒  θ  = − π
4 ,  x = 1  ⇒  θ  = π4            B1 

    d
d

x
θ

 = sec2 θ                  M1 

    volume = π
π
4
π
4−∫ (cos2 θ)2 × sec2 θ  dθ  = π

π
4
π
4−∫ cos2 θ  dθ     A1 

       = π
π
4
π
4−∫ ( 1

2  + 1
2 cos 2θ )  dθ           M1 

       = π[ 1
2 θ  + 1

4 sin 2θ ]
π
4
π
4−

             M1 A1 

       = π[( π
8  + 1

4 ) − (− π
8  − 1

4 )]            M1 

       = π( π
4  + 1

2 ) = 1
4 π(π + 2)            A1 

 

 (b)  y = cos2 θ  = 2
1

sec θ
 = 2

1
1 tan θ+

  ∴ y = 2
1

1 x+
         M2 A1 (11) 
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5. (a)  AB  = (5i − 4j) − (2i − j + 6k) = (3i − 3j − 6k)        B1 
    AC  = (7i − 6j − 4k) − (2i − j + 6k) = (5i − 5j − 10k) = 5

3 AB     M1 

    ∴ AC  is parallel to AB , also common point  ∴ single straight line  A1 
 

 (b)  3 : 2                    B1 
 

 (c)  AD
uuur

 = (3i + j + 4k) − (2i − j + 6k) = (i + 2j − 2k)        B1 
    BD

uuur
 = (3i + j + 4k) − (5i − 4j) = (−2i + 5j + 4k)        B1 

    AD
uuur

. BD
uuur

 = −2 + 10 − 8 = 0  ∴ perpendicular         M1 A1 
 

 (d)  = 1
2  × 1 4 4+ +  × 4 25 16+ +  = 1

2  × 3 × 3 5  = 9
2 5      M2 A1 (11) 

 
 

6. (a)  x = 2 sin u  ⇒  d
d

x
u

 = 2 cos u             M1 

    x = 0  ⇒  u = 0,  x = 3   ⇒  u = π3            B1 

    I  = 
π
3

0∫
1

2cosu
 × 2 cos u  du  = 

π
3

0∫ 1  du          A1 

       = [u]
π
3
0  = π3  − 0 = π3                M1 A1 

 

 (b)  u = x,  u′ = 1,  v′ = cos x,  v = sin x            M1 

    I  = [x sin x]
π
2
0  − ∫ sin x  dx              A2 

        = [x sin x + cos x]
π
2
0                M1 

        = ( π
2  + 0) − (0 + 1) = π2  − 1             M1 A1 (11) 

 
 

7. (a)  when  x = 1
4 ,  d

d
x
t

 = 3
4  ÷ 6 = 1

8             M1 A1 

    d
d
x
t

 = kx(1 − x) ∴ 1
8  = k × 1

4 × 3
4 ,  k = 2

3    ∴ d
d
x
t

 = 2
3 x(1 − x)    M1 A1 

 

 (b)  ∫ 1
(1 )x x−

  dx  = ∫ 2
3   dt              M1 

    1
(1 )x x−

 ≡ A
x

 + 
1

B
x−

,  1 ≡ A(1 − x) + Bx          M1 

    x = 0  ⇒  A = 1               A1 
    x = 1  ⇒  B = 1               A1 

    ∴ ∫ ( 1
x

 + 1
1 x−

)  dx  = ∫ 2
3   dt 

     lnx − ln1 − x = 2
3 t + c             M1 A1 

    t = 0,  x = 1
4   ⇒  ln 1

4  − ln 3
4  = c, c = ln 1

3          M1 A1 

    t = 3  ⇒ lnx − ln1 − x = 2 + ln 1
3  

       ln 3
1

x
x−

 = 2,  3
1

x
x−

 = e2           M1 

       3x = e2(1 − x), x(e2 + 3) = e2          M1 

       x = 
2

2
e

e 3+
  ∴ % destroyed = 

2

2
e

e 3+
 × 100% = 71.1% (3sf)  A1   (15) 

 
 
                         Total  (75) 
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