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1.  
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  when x = 0,   y × π2  − 0 − 1 = 0  ∴  y = 2
π            B1 
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2.  f ′(x) = 5 sinh x + 3 cosh x                M1 
  S.P.  ∴ 5 sinh x + 3 cosh x = 0  giving  tanh x = − 3

5          M1 A1 

      x = artanh (− 3
5 ) = 1

2 ln
3
5
3
5

1
1
 −
 + 

            M1 A1 

      x = 1
2 ln 1

4  = −ln 2                A1 
      f(−ln 2) = 5 cosh (−ln 2) + 3 sinh (−ln 2) = 4         M1 
  ∴ p = −1, q = 2, r = 4                 A1   (8) 
 
 
3.  (a)  x(mx + c) = −9  ∴  mx2 + cx + 9 = 0           M1 A1 
    tangent  ∴ “b2 − 4ac” = 0  ∴ c2 − 4 × m × 9 = 0        M1 
    ∴ c2 = 36m  giving  c = ± 6√m             A1 
 
  (b)  (4, −2)  ∴ −2 = 4m + c  and  c2 = 36m 
       ∴ (−2 − 4m)2 = 36m              M1 
       4 + 16m + 16m2 = 36m 
     giving  4m2 − 5m + 1 = 0 
       (4m − 1)(m − 1) = 0             M1 
       m = 1

4  or 1               A1 

    if m = 1
4 , c = −3;  if m = 1, c = −6            M1 

    ∴ tangents are  y = 1
4 x − 3  and  y = x − 6           A1   (9) 
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4.  y2 = x  ∴ 2y d
d
y
x

 = 1  so  d
d
y
x

 = 1
2 x

             M1 A1 

    y 
 
        ∴ lower limit = 0             M1 
 
    O   1  x 
 

  A = 
 1

 0∫ 2πy 1
41 x+   dx                 M1 A1 

   = 
 1

 0∫ 2π x 1
41 x+   dx = 

 1

 0∫ π 4 1x +   dx         M1 A1 

   =  π[ 2
3 × 1

4 (4x + 1)
3
2 ] 1

0                 M1 A1 

   =  1
6 π[5

3
2 −1

3
2 ] = 1

6 π(5√5 − 1)              M1 A1 (11) 
 
 

5.  (a)  cosh x = 1
2 (ex + e−x)  ∴  sech x = 2

e ex x−+
         B1 

 
  (b)      y 
             1 
 
 
        O        x            B2 
 

  (c)  ∫ sech x  dx  = ∫ 2
e ex x−+

  dx  = ∫ 2
2e

e 1

x

x +
  dx 

    u = ex  ∴ d
d
u
x

 = ex                M1 

    I  =  ∫ 2

2
1u +

  du                A1 

       = 2 arctan u + c = 2 arctan ex + c            M1 A1 
 

  (d)  V = 
 

 

a

a−∫ πsech2x  dx                M1 

        =  [π tanh x] a
a−                 A1 

        = π[tanh a − tanh (−a)] = 2πtanh a           M1 A1 
 

(e)  as a → ∞, tanh a → 1, V → 2π  ∴ limit of volume is 2π      A1   (12) 
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6.  (a)  u = (2 − x2)n, u′ = −2nx(2 − x2)n−1;  v′ = 1, v = x        M1 

    In = [x(2 − x2)n] 2
0  − 

 2

 0∫ −2nx2(2 − x2)n−1  dx         A1 

    In = [0 − 0] − 2n
 2

 0∫ (−x2 + 2 − 2)(2 − x2)n−1  dx        M2 A1 

    In = −2n
 2

 0∫ (2 − x2)(2 − x2)n−1  dx  − 2n
2

 0∫ −2(2 − x2)n−1  dx    M1 

    In = −2n
 2

 0∫ (2 − x2)n  dx  + 4n
2

 0∫ (2 − x2)n−1  dx       A1 

    In = −2nIn + 4nIn−1                M1 
    (1 + 2n)In = 4nIn−1 

   In = 4
2 1

n
n+ In−1                  A1 

 

  (b)  I0 = 
 2

 0∫ dx  =  [x] 2
0  = √2              B1 

    I1 = 4
3 I0 = 4

3 √2                 M1 

    I2 = 8
5 I1 = 8

5 × 4
3 √2                M1 

I3 = 12
7 I2 = 12

7 × 8
5 × 4

3 √2 = 128
35 √2            A1   (13) 

 
 

7.  (a)  ρ  = d
d

s
ψ

 = 
21 1

2 2
1
2

sec
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               M1 A1 

        = 1
2 × 2 1

2

1
cos ψ

×
1
2
1
2

cos
sin

ψ
ψ

 = 
1 1
2 2

1
2cos sinψ ψ

 = 1
sinψ

 = cosecψ   M1 A1 

 

  (b)  d
d

s
ψ

 = cosecψ,  d
d
y
s

 = sin ψ 

d
d

y
ψ

 = d
d
y
s

d
d

s
ψ

 = 1  ∴ y = ψ + c            M1 A1 

y = π2 , ψ = π2   ∴ c = 0  so  y = ψ            M1 A1 
 

  (c)  d
d
y
x

 = tan ψ  = tan y                M1 

    
π
2

 

 

y

∫ cot y  dy = 
 

 0

x

∫ dx               M1 A1 

    [ln | sin y |] π
2

y  = [x] 0
x                 M1 A1 

    ln (sin y) − ln 1 = x − 0   [0 < y ≤ π2   ∴ sin y > 0]        M1 
    x = ln (sin y)                  A1   (15) 
 
 
                         Total  (75) 
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Performance Record – FP2 Paper B 

 
 
 

Question no. 1 2 3 4 5 6 7 Total 

Topic(s) diff. inv. 
trig. 

diff. hyp. 
fns., 
eqn. in 
hyp. fns. 

hyperbola, 
tangent 

surface 
area 

integr. 
hyp. fns 

reduction 
formula 

intrinsic 
coords, 
rad. of 
curv. 

 

Marks 7 8 9 11 12 13 15 75 
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