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1. (a)  = 1 + ( 3

2 )(4x) + 
3 1
2 2( )( )

2 (4x)2 + 
3 1 1
2 2 2( )( )( )

3 2
−

× (4x)3 + …        M1 

    = 1 + 6x + 6x2 − 4x3 + …              A3 
 

 (b)  x < 1
4                    B1   (5) 

 
 

2. u = 1 + sin x  ⇒  d
d
u
x

 = cos x               M1 

 x = 0  ⇒  u = 1,  x = π2   ⇒  u = 2              B1 

 I  = 
2

1∫ u3  du                   A1 

    =  [ 1
4 u4] 2

1                     M1 

    =  4 − 1
4  = 15

4                    M1 A1 (6) 
 
 

3. (a)  11
( 4)( 3)

x
x x

+
+ −

 ≡ 
4

A
x +

 + 
3

B
x −

 

    x + 11 ≡ A(x − 3) + B(x + 4)              M1 
    x = −4  ⇒  7 = −7A ⇒  A = −1          A1 
    x = 3  ⇒  14 = 7B ⇒  B = 2          A1 

    11
( 4)( 3)

x
x x

+
+ −

 ≡ 2
3x −

 − 1
4x +

 
 

 (b)  = 
2

0∫ ( 2
3x −

 − 1
4x +

)  dx 

    = [2 lnx − 3 − lnx + 4] 2
0              M1 A1 

    = (0 − ln 6) − (2 ln 3 − ln 4)              M1 
    = ln 2

27                    M1 A1 (8) 
 
 

4. = π
π
2
π
6
∫ (2 sin x + cosec x)2  dx               M1 

 = π 
π
2
π
6
∫ (4 sin2 x + 4 + cosec2 x)  dx             A1 

 = π
π
2
π
6
∫ (2 − 2 cos 2x + 4 + cosec2 x)  dx            M1 

 = π[6x − sin 2x − cot x]
π
2
π
6

                M1 A2 

 = π{(3π + 0 + 0) − (π − 3
2  − 3 )}             M1 

 = π(2π + 3
2 3 ) = 1

2 π(4π + 3 3 )              A1   (8) 
 
 

5. (a)  2x − 3y − 3x d
d
y
x

 − 2y d
d
y
x

 = 0             M1 A2 

    d
d
y
x

 = 2 3
3 2

x y
x y

−
+

                  M1 A1 
 

 (b)  grad = 5                   M1 
    ∴ y + 2 = 5(x − 2)  [ y = 5x − 12 ]          M1 A1 (8) 
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6. (a)  = 1 6 5 3 ( 1) ( 6)
1 25 1 36 9 36
× + × + − × −
+ + × + +

             M1 A1 

    = 27
27 81×

 = 27
9

 = 3 3
9

 = 1
3 3             M1 A1 

 

 (b)  sin (∠AOB) = 21
31 ( 3)−  = 2

3             M1 A1 

    area = 1
2  × 3 3  × 9 × 2

3  = 27
2 2            M1 A1 

 

 (c)  = OA × sin (∠AOB) = 3 3  × 2
3  = 3 2           M1 A1 (10) 

 
 

7. (a)  d
d
x
t

 = 2t − 1,  d
d
y
t

 = 2
4 (1 ) 4 ( 1)

(1 )
t t

t
× − − × −

−
 = 2

4
(1 )t−

       B1 M1 

    d
d
y
x

 = 2
4

(2 1)(1 )t t− −
                M1 A1 

 

 (b)  t = −1,  x = 2,  y = −2,  grad = − 1
3             M1 

    ∴ y + 2 = − 1
3 (x − 2)               M1 

     3y + 6 = −x + 2 
     x + 3y + 4 = 0                 A1 
 

 (c)  t(t − 1) + 3 × 4
1

t
t−

 + 4 = 0              M1 

    −t(t − 1)2 + 12t + 4(1 − t) = 0 
    t3 − 2t2 − 7t − 4 = 0                A1 
    t = −1 is a solution  ∴ (t + 1) is a factor          M1 
    (t + 1)(t2 − 3t − 4) = 0               M1 
    (t + 1)(t + 1)(t − 4) = 0               A1 
    t = −1 (at P)  or  t = 4   ∴ Q (12, 16

3− )           M1 A1 (14) 
 
 

8. (a)  ∫ 1
P

  dP  = ∫ k  dt                M1 

    lnP = kt + c                 A1 
    t = 0,  P = 300  ⇒  ln 300 = c             M1 
    lnP = kt + ln 300 

    ln
300
P  = kt, 

300
P  = ekt,  P = 300ekt          M1 A1 

 

 (b)  t = 1,  P = 360   ⇒ 360 = 300ek            M1 
          k = ln 6

5  = 0.182 (3sf)         A1 
 

 (c)  P = 300e0.1823t 
    when  t = 2,  P = 432; when  t = 3,  P = 518         B1 
    model does not seem suitable as data diverges from predictions    B1 
 

 (d)  ∫ 1
P

  dP  = ∫ (0.4 − 0.25 cos 0.5t)  dt          M1 

    lnP = 0.4t − 0.5 sin 0.5t + c             A1 
    t = 0,  P = 300  ⇒  ln 300 = c 

    ln
300
P  = 0.4t − 0.5 sin 0.5t  [ P = 300e0.4t − 0.5 sin 0.5t ]     M1 A1 

 

 (e)  second model:  t = 1, 2, 3  ⇒  P = 352, 438, 605        M1 A1 
    the second model seems more suitable as it fits the data better    B1   (16) 
 
 
                         Total  (75) 
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Question no. 1 2 3 4 5 6 7 8 Total

Topic(s) binomial 
series 

integration partial 
fractions 

integration differentiation vectors parametric 
equations 

differential 
equations 

 

Marks 5 6 8 8 8 10 14 16 75 
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