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P5 Paper C – Marking Guide 
 
1.  ρ  = d

d
s
ψ

 = 12 sec2ψ × sec ψ tan ψ              M1 A1 

    = 12 sec3ψ tan ψ                A1 
  ψ = π4 , ρ = 12(√2)3(1) = 24√2               M1 A1 (5) 
 
 

2.  5cosh
sinh

x
x

 + 1 = 7
sinh x

                 M1 

  5 cosh x + sinh x = 7                  A1 
  5

2 (ex + e−x) + 1
2 (ex − e−x) = 7               M1 

  3ex + 2e−x = 7 
  3e2x − 7ex + 2 = 0                   A1 
  (3ex − 1)(ex − 2) = 0                  M1 
  ex = 1

3  or 2  ∴ x = ln 1
3   or  ln 2               M1 A1 (7) 

 
 
3.  (a)  let y = arccos x  ∴ cos y = x 

    ∴ −sin y d
d
y
x

 = 1                M1 

     d
d
y
x

 = 
2

1
1 cos y

−

−
 = 

2

1
1 x
−

−
            M1 A1 

 

  (b)  d
d
y
x

 = 
2

1

1 x
−

−
 − 1

2 2

2
1

x
x

−
−

 = 
2

1

1 x
−

−
 + 

21
x
x−

         M1 A1 

    S.P. ∴ d
d
y
x

 = 0  ∴ 
21

x
x−

 = 
2

1

1 x−
           M1 

            x = 21 x−  
            x2 = 1 − x2             M1 
            x2 = 1

2 ,  0 < x < 1,  ∴ x = 1
2

        A1 

    x = 1
2

, y = π4  − 1
2 ln 1

2   ∴ ( 1
2

, π4  − 1
2 ln 1

2 )        M1 A1 (10) 
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4.  (a)  3 − 6x − 9x2 ≡ 3 − [(3x + 1)2 − 1]            M1 
          ≡ 4 − (3x + 1)2  ∴ a = 4, b = 3, c = 1        A1 
 

  (b)  ∫ 2

1

3 6 9x x− −
  dx  =  ∫ 2

1
4 (3 1)x− +

  dx        

       u = 3x + 1,  d
d
u
x

 = 3             M1 

       =  ∫ 1
3 2

1
4 u−

  du             A1 

       = 1
3 arcsin ( 2

u ) + c  = 1
3 arcsin ( 3 1

2
x+ ) + c        M1 A1 

 

  (c)  
1
3

 0

 −∫ 2

1
3 6 9x x− −

  dx  =  
1
3

 0

 −∫ 2

1
4 (3 1)x− +

  dx        

       u = 3x + 1,  d
d
u
x

 = 3             M1 

       =  
 1

 0∫ 1
3 2

1
4 u−

   du             A1 

       = 1
3 [ 1

2 artanh ( 2
u )] 1

0              M1 A1 

       = 1
6 [artanh 1

2  − artanh 0] 

       = 1
6 [ 1

2 ln
1
2
1
2

1+
1

 
 − 

 − 0] = 1
12 ln 3          M1 A1 (12) 

 
 

5.  (a)  tanh x = sinh
cosh

x
x

 = e e
e +e

x x

x x

−

−

−               B1 

 

(b)  let  y = artanh( )2

2
1
1

x
x

−
+

  ∴ tanh y = e e
e +e

y y

y y

−

−

−  = 
2

2

1
1

x
x

−
+

       M1 A1 

   (ey − e−y)(x2 + 1) = (ey + e−y)(x2 − 1)          M1 
   ey[(x2 + 1) − (x2 − 1)] = e−y[(x2 − 1) + (x2 + 1)]        A1 

2ey = 2x2e−y 
e2y = x2                  M1 
2y = ln x2 = 2 ln x  ∴ y = f(x) = ln x          A1   

 

  (c)  
 2e

 1∫ artanh( )2

2
1
1

x
x

−
+

 dx = 
 2e

 1∫ ln x  dx 

    u = ln x, u′ = 1
x ;  v′ = 1, v = x           M1 

     I = [x ln x] 2e
1  − 

 2e

 1∫ x × 1
x   dx            A1 

        = [x ln x − x] 2e
1                 A1 

        = 2e ln (2e) − 2e − (ln 1 − 1) 
        = 2e(ln 2 + ln e) − 2e + 1             M1 

   = 2e ln 2 + 2e − 2e + 1 = 2e ln 2 + 1          A1   (12) 
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6.  (a)  2
25

x  + 2
9
y d

d
y
x

 = 0  ∴ d
d
y
x

 = − 9
25

x
y

            M1 A1 

    at P  d
d
y
x

 = − 9 5cos
25 3sin

θ
θ

×
×

 = − 3cos
5sin

θ
θ

           M1 

    ∴ eqn. of normal is 

     y − 3sinθ  = 5sin
3cos

θ
θ

(x − 5cosθ)            M1 A1 

or 5x sinθ − 3y cosθ = 16sinθ cosθ  
 

  (b)  at Q,  y = 0,  x = 16
5 cosθ   ∴ Q( 16

5 cosθ , 0)         M1 A1 

    at R,  x = 0,  y = − 16
3 sinθ   ∴ R(0, − 16

3 sinθ)         M1 A1 

∴ S is ( 16
5 cosθ , − 16

3 sinθ)              M1 
of form (a cosθ, b sinθ) ∴ ellipse            A1 
cos θ = 5

16 x,  sinθ = − 3
16 y 

using  cos2θ + sin2θ = 1  gives  
22 925

256 256
yx +  = 1        M1 A1 (13) 

 
 

7.  (a)  u = cosn−12t, u′ = 2(n − 1)cosn−22t(−sin 2t);  v′ = cos 2t, v = 1
2 sin 2t   M1 

    In(x) = [ 1
2 cosn−12t sin 2t] 0

x  − 
 

 0

x

∫ −(n − 1)cosn−22t sin22t  dt     A1 

    In(x) = 1
2 cosn−12x sin 2x − 0 + (n − 1)

 

 0

x

∫ cosn−22t(1 − cos22t)  dt   M1 A1 

    In(x) = 1
2 cosn−12x sin 2x + (n − 1)

 

 0

x

∫ cosn−22t dt − (n − 1)
 

 0

x

∫ cosn2t dt  A1 

    In(x) = 1
2 cosn−12x sin 2x + (n − 1)In−2(x) − (n − 1)In(x)      M1 

    ∴ nIn(x) = 1
2 sin 2x cosn−12x + (n − 1)In−2(x)         A1 

 

  (b)  I0(
π
4 ) = 

π
4 

 0∫ dt  =  [t]
π
4
0  = π4              M1 A1 

 

  (c)  area = 1
2

π
4 

 0∫ a2cos42θ   dθ  =  1
2 a2I4(

π
4 )          M1 A1 

    nIn(
π
4 ) = 1

2 sin π
2 cosn−1( π

2 ) + (n − 1)In−2(
π
4 )         M1 

    ∴ In(
π
4 ) = 1n

n
− In−2(

π
4 )               A1 

     I2(
π
4 ) = 1

2 I0(
π
4 ) = π8               M1 

     I4(
π
4 ) = 3

4 I2(
π
4 ) = 3π

32               A1 

    ∴ area = 1
2 a2 × 3π

32  = 3
64 πa2             A1   (16) 

 
 
                         Total  (75) 
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Question no. 1 2 3 4 5 6 7 Total 

Topic(s) rad. of 
curv. 

eqn. in 
hyp. fns. 

diff. inv. 
trig. 

integr. 
std. 
forms 

inv. 
hyp. fns. 

ellipse, 
normal, 
loci 

reduction 
formula 

 

Marks 5 7 10 12 12 13 16 75 
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