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Section A (36 marks)

1 Express 3 cos θ + 4 sin θ in the form R cos(θ − α), where R > 0 and 0 < α < 1
2
π.

Hence solve the equation 3 cos θ + 4 sin θ = 2 for −π ≤ θ ≤ π. [7]

2 (i) Find the first three terms in the binomial expansion of
1√

1 − 2x
. State the set of values of x for

which the expansion is valid. [5]

(ii) Hence find the first three terms in the series expansion of
1 + 2x√
1 − 2x

. [3]

3 Fig. 3 shows part of the curve y = 1 + x2, together with the line y = 2.

O
x

y

1

2

Fig. 3

The region enclosed by the curve, the y-axis and the line y = 2 is rotated through 360◦ about the y-axis.
Find the volume of the solid generated, giving your answer in terms of π. [5]

4 The angle θ satisfies the equation sin(θ + 45◦) = cos θ .

(i) Using the exact values of sin 45◦ and cos 45◦, show that tan θ = √
2 − 1. [5]

(ii) Find the values of θ for 0◦ < θ < 360◦. [2]

5 Express
4

x(x2 + 4) in partial fractions. [6]

6 Solve the equation cosec θ = 3, for 0◦ < θ < 360◦. [3]
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Section B (36 marks)

7 A glass ornament OABCDEFG is a truncated pyramid on a rectangular base (see Fig. 7). All
dimensions are in centimetres.

O

x

y

z

B (15, 20, 0)
C (15, 0, 0)

D (9, 6, 24)

G (3, 6, 24) F (3, 14, 24)

E (9, 14, 24)

A (0, 20, 0)

Fig. 7

(i) Write down the vectors
−−→
CD and

−−→
CB. [2]

(ii) Find the length of the edge CD. [2]

(iii) Show that the vector 4i + k is perpendicular to the vectors
−−→
CD and

−−→
CB. Hence find the cartesian

equation of the plane BCDE. [5]

(iv) Write down vector equations for the lines OG and AF.

Show that they meet at the point P with coordinates (5, 10, 40). [5]

You may assume that the lines CD and BE also meet at the point P.

The volume of a pyramid is 1
3
× area of base × height.

(v) Find the volumes of the pyramids POABC and PDEFG.

Hence find the volume of the ornament. [4]
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8 A curve has equation

x2 + 4y2 = k2,

where k is a positive constant.

(i) Verify that

x = k cos θ , y = 1
2
k sin θ ,

are parametric equations for the curve. [3]

(ii) Hence or otherwise show that
dy
dx

= − x
4y

. [3]

(iii) Fig. 8 illustrates the curve for a particular value of k. Write down this value of k. [1]

x

y

1

2

Fig. 8

O

(iv) Copy Fig. 8 and on the same axes sketch the curves for k = 1, k = 3 and k = 4. [3]

On a map, the curves represent the contours of a mountain. A stream flows down the mountain. Its
path on the map is always at right angles to the contour it is crossing.

(v) Explain why the path of the stream is modelled by the differential equation

dy
dx

= 4y
x

. [2]

(vi) Solve this differential equation.

Given that the path of the stream passes through the point (2, 1), show that its equation is y = x4

16
.

[6]
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For

Examiner’s
Use1 An additive sequence has third term 5 and fourth term 6. Complete the sequence up to its sixth

term. [2]

, , 5 , 6 , , .

.......................................................................................................................................................

.......................................................................................................................................................

2 The Lucas sequence on line 32 is 2, 1, 3, 4, 7, 11, 18, 29, … .

State, with reasoning, whether the hundredth term will be odd or even. [2]

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

3 On lines 56 and 57 it is stated that the sequence 1, φ , φ2, φ3, φ4, φ5, . . . can be written in the
form 1, φ , φ + 1, 2φ + 1, 3φ + 2, 5φ + 3, . . . .

Write down the next term, φ6, in the form aφ + b where a and b are integers. [1]

.......................................................................................................................................................

.......................................................................................................................................................

4 Find the length of HF in Fig. 3 in surd form, simplifying your answer. [3]

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................
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For

Examiner’s
Use5 On lines 84 to 87 it is stated that the equation of the line BD is φy + x = φ and the equation of

the line CF is (φ − 1)y = x − 1.

(i) Write down the gradients of these lines in terms of φ . [2]

(ii) Show that these lines are perpendicular. [2]

(i) Gradient of line BD is ..........................................................................................................

Gradient of line CF is ...........................................................................................................

(ii) ...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

...............................................................................................................................................

6 On line 90 it is stated that the point Q has coordinates ( φ + 1
2φ − 1

,
φ − 1

2φ − 1
), where φ = 1 + √

5
2

.

Show that the x-coordinate is
5 + 3

√
5

10
. [3]

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

7 The arithmetic sequence a, a + d, a + 2d, a + 3d, . . . is an additive sequence. Prove that a = 0
and d = 0. [3]

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................

.......................................................................................................................................................
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The Golden Ratio

Introduction

In mathematics there are many important constants. You have met some of these, such as π, the
ratio of the circumference of a circle to its diameter, and e, the base of natural logarithms.

In this article, you will be introduced to another important constant and some of its properties, one 5

of which is linked to sequences.

Geometric sequences

The sequence

1, x, x2, x3, x4, x5, . . . (∗)

is a geometric sequence with first term 1 and common ratio x. You can substitute various values for 10

x and each one will generate a new geometric sequence.

For example, x = 3 generates the geometric sequence

1, 3, 9, 27, 81, 243, . . .

and x = −1
2

generates the geometric sequence

1, −1
2
, 1

4
, −1

8
, 1

16
, − 1

32
, . . . . 15

Notice that neither of these is an arithmetic sequence, prompting the following question.

Are there any values of x for which the geometric
sequence generated is also an arithmetic sequence?

In order to answer this question, it is helpful to think about the first three terms of the sequence (∗).

Suppose that 1, x, x2 are the first three terms of an arithmetic sequence. Then the difference between 20

the first two terms, x − 1, is equal to the difference between the next two terms, x2 − x, so that

x − 1 = x2 − x.

This equation can be written in the form x2 − 2x + 1 = 0. This has a repeated root of x = 1; the only
value of x for which 1, x, x2, . . . is both an arithmetic and a geometric sequence is x = 1.

You will notice that x = 1 leads to the rather uninteresting sequence 1, 1, 1, 1, 1, . . . . 25

Additive sequences

In the Fibonacci sequence, the first two terms are given as 1, 1. After that, each term is the sum of
the two previous terms. The Fibonacci sequence is

1, 1, 2, 3, 5, 8, 13, 21, 34, . . . .
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Another sequence with the same property, that each term is the sum of the two previous terms, is 30

the Lucas sequence

2, 1, 3, 4, 7, 11, 18, 29, . . . .

In general, you can choose any two numbers for the first two terms, call them u1 and u2, and then
use the rule

u
n+1

= u
n
+ u

n−1
for n ≥ 2 35

to generate subsequent terms. For the purposes of this article, any sequence with this property will
be called an additive sequence.

Now think again about the geometric sequence (∗). Are there any values of x for which this sequence
is an additive sequence?

To be an additive sequence, x must satisfy each of the following equations. 40

x2 = x + 1

x3 = x2 + x

x4 = x3 + x2

...

The first equation shows that x ≠ 0. So each of the other equations reduces to the quadratic equation 45

x2 = x + 1. The two roots of this quadratic equation are x = 1 + √
5

2
and x = 1 − √

5
2

. Therefore these

are the only two values of x for which the sequence (∗) is both a geometric sequence and an additive
sequence.

The Golden Ratio

The first of these numbers,
1 + √

5
2

, is called the Golden Ratio and is denoted by the Greek letter φ , 50

pronounced ‘phi’.

Substituting x = φ in the sequence (∗) gives

1, φ , φ2, φ3, φ4, φ5, . . . .

When written in this form, it is not at all obvious that it is an additive sequence. However, using the
fact that φ2 = φ + 1, the third term can be written as φ + 1 and the fourth term, φ3, can be written as 55

φ2 + φ which simplifies to 2φ + 1. Continuing in this way, the sequence can be written as

1, φ , φ + 1, 2φ + 1, 3φ + 2, 5φ + 3, . . . ,

confirming the additive property u
n+1

= u
n
+ u

n−1
.

© OCR 2008 4754/01B Ins Jan08 [Turn over



4

The Golden Rectangle

The rectangle ABCD in Fig. 1 has width φ = 1 + √
5

2
units and height 1 unit. 60

Fig. 1

A D

CB

1 + ���5

2

1

The ratio of the sides of this rectangle is
1 + √

5
2

: 1.

Many artists and architects believe that, of all rectangles, ones with this ratio are particularly pleasing
to the human eye. For this reason approximations to these rectangles have been used extensively in
art and architecture.

Any rectangle with sides in the ratio
1 + √

5
2

: 1 is called a Golden Rectangle. 65

Golden Rectangles have many interesting properties, some of which will be described here.

First remove a unit square, ABEF, from a Golden Rectangle, as shown in Fig. 2.

Fig. 2

A D

CB

1

E

F

1 � – 1

Then using φ2 = φ + 1, the ratio of the sides of rectangle ECDF may be found as follows.

CD : DF = 1 : φ − 1

= φ : φ2 − φ 70

= φ : 1
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Therefore the ratio is the same for rectangle ECDF as for rectangle ABCD. So rectangle ECDF is
also a Golden Rectangle.

This shows a property of a Golden Rectangle: any Golden Rectangle can be divided into a square
and a smaller Golden Rectangle. 75

So if you remove a square ECGH from the Golden Rectangle ECDF, as shown in Fig. 3, then the
ratio of the sides of rectangle FHGD is the same as that for rectangle ABCD.

This implies that the point H must lie on the line BD.

Fig. 3

A D

CB

1

E

F

1 � – 1

� – 1

GH

Continuing in this way, removing a square from the Golden Rectangle just constructed, you can
form a sequence of Golden Rectangles as shown in Fig. 4. The lines BD and CF are also shown. 80

Fig. 4

A (0, 0)

CB (0, 1)
E

F (1, 0)

G
H

D ( , 0)�
x

y

This process can be continued indefinitely, each rectangle generated being similar to the original
rectangle ABCD. Each square has a corner on the line BD and another corner on the line CF.

Taking A as the origin, AD as the positive x-axis and AB as the positive y-axis, as in Fig. 4, it can
be shown that the equation of the line BD is

φy + x = φ 85

and the equation of the line CF is

(φ − 1)y = x − 1,

where φ = 1 + √
5

2
.
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It follows that lines BD and CF are perpendicular and Q, the point of intersection of these two lines,

has coordinates ( φ + 1
2φ − 1

,
φ − 1

2φ − 1
). 90

Spirals

In Fig. 5, circular arcs have been drawn in each square. Arc AE has centre F, arc EG has centre H,
and so on.

Fig. 5

A D

CB
E

F

GH

K

J

In this spiral, the radius changes abruptly as it moves into each new square. For example, at the

point E the radius changes from 1 unit in square ABEF to
−1 + √

5
2

units in square ECGH. 95

It is, however, possible to construct a spiral through points A, E, G, J, K and so on (see Fig. 6) in a
different way so that these ‘jumps’ are smoothed out.

Fig. 6

A D

CB
E

F

GH

K

J

Q

As a point P moves along the resulting spiral from A towards Q, the distance QP decreases
uniformly. During each full turn, the distance QP decreases by a constant factor of

φ4 = (1 + √
5

2
)

4 = 7 + 3
√

5
2

≈ 6.9. 100
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For example, if you draw a straight line from Q, such as the one shown in Fig. 7, and measure the
distances QP

1
and QP

2
you will find that QP

1
≈ 6.9 × QP

2
.

Fig. 7

Q

P
1

P
2

This spiral is called a logarithmic spiral. It has the property that, although any two segments of the
spiral differ in size, they have the same shape. If you zoomed in near the centre of the spiral and
then enlarged this view, the shape would fit exactly onto the original spiral. 105

Fig. 8

© iStockphoto.com / Horst Gossmann

Fig. 8 is a photograph of the shell of a nautilus, a marine creature. The shape of the shell forms a
logarithmic spiral. This is just one of many examples where the Golden Ratio may be found in the
natural world.
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4754 (C4) Applications of Advanced Mathematics 

Section A 
 
 
1   3 cos θ  + 4sin θ = R cos(θ  − α) 
          = R(cos θ  cos α  + sin θ  sin α) 
⇒   R cos α = 3 , R sin α = 4 
⇒   R2 = 32 + 42 = 25 ⇒ R = 5 
       tan α = 4/3 ⇒ α = 0.9273 
 
    5 cos(θ − 0.9273)= 2 
⇒   cos(θ − 0.9273) = 2/5 
 θ − 0.9273 = 1.1593, –1.1593 
⇒ θ =  2.087, –0.232 
 

 
 
 
M1  
B1 
M1A1 
 
 
 
M1 
A1 A1 
[7] 
 

 
 
 
 
R = 5 
cwo 
 
 
 
 
and no others in the range 

2(i)  
1
2(1 2 )x

−
− 2

1 3( ).( )1 2 21 ( 2 ) ( 2 ) ...
2 2!

x x
− −

= − − + − +  

      231 ...
2

x x= + + +  

 Valid for −1 < –2x < 1 ⇒ - ½ < x < ½  
  

 
M1 
A1 
 
A1 
M1 
A1 
[5] 
 

 
binomial expansion with p = -½  
correct expression 
 
cao 
 
 
 

 
    (ii) 21 2 3(1 2 )(1 ...)

21 2
x x x x
x

+
= + + + +

−
 

 2 231 2 2 ...
2

x x x x= + + + + +  

  271 3 ...
2

x x= + + +  

 
M1 
 
 
A1ft 
 
A1 
[3] 
 

 
substitituting their 231 ...

2
x x+ + +  and 

expanding 
 
 
cao 
 

 
   3  2 2

1
V x dyπ= ∫  

       y = 1 + x2 ⇒ x2 = y– 1 
⇒  

2

1
( 1)V y dyπ= −∫  

          
2

2

1

1
2

y yπ ⎡ ⎤= −⎢ ⎥⎣ ⎦
 

 = π(2 – 2  – ½ +1) 
 = ½ π 
 

 
 
 
B1 
 
M1 
 
B1 
 
M1 
A1 
[5] 
 

 
 
 
 
 
 

21
2

y y⎡ ⎤−⎢ ⎥⎣ ⎦
 

 
substituting limits into integrand 
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   4(i) sin(θ + 45°) = cos θ 
⇒ sin θ cos 45 + cos θ sin 45 = cos θ 
⇒ (1/√2) sin θ + (1/√2) cos θ = cos θ 
⇒ sin θ + cos θ = √2 cos θ 
⇒ sin θ = (√2 – 1) cos θ 
⇒ sin

cos
θ
θ

 = tan θ = √2 – 1 * 

 

 
 
M1  
B1 
A1 
M1 
 
E1 
 [5] 
 

 
 
compound angle formula 
sin 45 = 1/√2, cos 45 = 1/√2 
 
collecting terms 
 

   
(ii)         tan θ = √2 – 1 
 ⇒ θ = 22.5°,  
                            202.5° 

 
 
B1 
B1 
[2] 
 

 
 
 
and no others in the range 

 
  5 

2 2

4
( 4) 4

A Bx C
x x x x

+
= +

+ +
 

         
2

2

( 4) ( )
( 4)

A x Bx C x
x x

+ + +
=

+
 

⇒ 24 ( 4) ( )A x Bx C x= + + +  
x = 0 ⇒ 4 = 4A ⇒ A = 1 
coefft of x2: 0 = A + B ⇒ B = –1 
coeffts of x: 0 = C  
⇒ 

2 2

4 1
( 4) 4

x
x x x x

= −
+ +

 

 

 
 
M1 
 
 
 
M1 
B1 
DM1 
A1 
A1 
[6] 
 

 
 
correct partial fractions 
 
 
 
 
A=1 
Substitution or equating coeffts 
B= –1 
C= 0 

 
  6   cosec θ = 3 
 ⇒ sin θ = 1/3 
 ⇒ θ = 19.47°,  
                       160.53° 

 
 
M1 
A1 
A1 
[3] 

 
 
 
 
and no others in the range 
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Section B 
 
 

7(i)   
6

CD 6
24

−⎛ ⎞
⎜ ⎟= ⎜ ⎟
⎜ ⎟
⎝ ⎠

 
0

C B 20
0

⎛ ⎞
⎜ ⎟= ⎜ ⎟
⎜ ⎟
⎝ ⎠

. 

 
 
B1 B1 
[2] 

 

 
 (ii) 2 2 2( 6) 6 24− + +  
            = 25.46 cm 
 

 
M1 
A1 
[2] 
 

 
 

 

   (iii)  
4 6 4

CD. 0 6 . 0 24 0 24 0
1 24 1

−⎛ ⎞ ⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟ ⎜ ⎟= = − + + =⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

 

 4 0 4
C B. 0 20 . 0 0 0 0 0

1 0 1

⎛ ⎞ ⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟ ⎜ ⎟= = + + =⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

 

⇒ plane BCDE is 4x + z = c 
At C (say) 4×15 + 0 = c  ⇒ c = 60 
⇒ plane BCDE is 4x + z = 60 

 
 
M1 
A1 
 
 
B1 
 
M1 
A1 
[5] 
 

 
 
using scalar product 
 
 
 
 
 
or other equivalent methods 

 

   (iv) OG:   
0 3
0 6
0 24

λ
⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟= +⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

r  

 AF: 
0 3
20 6
0 24

μ
⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟= + −⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

r  

At (5, 10, 40) , 3λ = 5  ⇒ λ = 5/3 
⇒ 6λ = 10 , 24λ = 40, so consistent. 
At (5, 10, 40) , 3μ = 5 ⇒ μ = 5/3 
⇒ 20 − 6μ = 10, 24μ = 40, so consistent. 
So lines meet at (5, 10, 40)* 
 

 
 
B1 
 
 
B1 
 
 
 
M1 
 
E1 
E1 
 [5] 
 

 
 

 

 

 

 

 
evaluating parameter and checking consistency. 
[or other methods, e.g. solving] 
 
 

  
  (v)    h=40 
 POABC: V = 1/3 × 20 × 15 × 40 
                            = 4000 cm3. 
 PDEFG: V = 1/3 × 8 × 6 × (40−24) 
                             = 256 cm3 
⇒ vol of ornament = 4000 − 256 = 3744 cm3 

 
B1 
M1 
 
 
A1 
A1 
 
 [4] 
 

 
soi 
1/3 x w x d x h used for either –condone one 
error 
 
both volumes correct 
cao 
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8(i) 2cos ,sinx y

k k
θ θ= =  

 2 2cos sin 1θ θ+ =  

⇒ 
2 22 1x y

k k
⎛ ⎞ ⎛ ⎞+ =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 

⇒ 
2 2

2 2

4 1x y
k k

+ =  

⇒ x2 + 4y2 = k2 * 
 

 
 
 
 
M1 
 
M1 
 
 
 
E1 
 [3] 
 

 
 
 
 
Used 
 
substitution 

 
  (ii)   1sin , cos

2
dx dyk k
d d

θ θ
θ θ

= − =  

 
1 cos/ 2

/ sin

kdy dy d
dx dx d k

θθ
θ θ

= = −  

  = – ½ cot θ 
2 cos 1 cot

4 4 sin 2
x k dy
y k dx

θ θ
θ

− = − = − =  

 
 
M1 
 
A1 
 
 
 
E1 

 
 
 
 
 
 
 
 
oe 

or, by differentiating implicitly 
2x + 8y dy/dx = 0 
⇒ dy/dx = –2x/8y = –x/4y* 
 
 

 
M1 A1 
E1 
[3] 
 

 
 

  
  (iii) k = 2 
 
 

 
B1 
[1] 

 

 
  (iv)   

 
B1 
B1 
 
B1 
 
 
 
[3] 
 

 
1 correct curve –shape and position 
2 or more curves correct shape- in concentric 
form 
all 3 curves correct 

 
   (v) grad of stream path = –1/grad of contour 
⇒ 1 4

( / 4 )
dy y
dx x y x

= − =
−

* 

 

 
M1 
 
E1 
 [2] 
 

 
 

 
   (vi) 4 4dy y dy dx

dx x y x
= ⇒ =∫ ∫  

⇒ ln y = 4 ln x + c  = ln ecx4 
⇒ y = Ax4  where A = ec. 
 
When x = 2, y = 1 ⇒ 1 = 16A ⇒ A = 1/16 
⇒ y = x4/16 * 
 

 
M1 
A1 
M1 
M1 
A1 
 
E1 
[6] 
 

 
Separating variables 
ln y = 4 ln x (+c) 
antilogging correctly (at any stage) 
substituting x = 2, y = 1 
evaluating a correct constant 
 
www 

 

x 

y 
k = 1 

k = 2 

k = 3 

k = 4 

1 2 3 4 
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Paper B Comprehension 4754 (C4) 
 
1 
 

4, 1, 5, 6, 11, 17                                              
                                                                                         

B1 
B1 

for 11 and 17 
for 1 and 4 

2 Even, odd, odd, even, odd, odd recurs                  
100th term is therefore even 

M1 
A1 

for reason 
www 

3 ( ) ( )6 3 2 5 3 8 5φ φ φ φ= + + + = +  B1  

4 ( )1 1 1 1

1 52 2
2

3 5
2

EH CG φ

φ

− = − = − −

⎛ ⎞+
= − = − ⎜ ⎟⎜ ⎟

⎝ ⎠

−
=

 

M1 
 
A1 
 
 
A1 

oe 

5 
(i)Gradients 

1
φ

−  and 
1

1φ −
 

(ii) Product of gradients: 2

1 1 1
1φ φ φ φ

− × = −
− −

 

                                                    
1 1
1

= − = −  

B1 
B1 
 
M1 
 
E1 

 

6 1 5 11 2
2 1 1 5 1
φ
φ

+
++

=
− + −

 

3 5
2 5
+

=  

( )3 5 5 3 5 5
102 5 5

+ +
= =

×
 

 

 
 
M1 
 
A1 
 
 
E1 
 

 
 
 

7 ( ) 2a a d a d a d+ + = + ⇒ =  

( ) ( )2 3 0a d a d a d a+ + + = + ⇒ =  
0a d= =  * 

  

M1 
 
M1 
E1 
[18] 
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4754: Applications of Advanced Mathematics 
(C4) 

General Comments 
 

There is always a comparatively small entry for this examination in the January session 
compared to that in June. The overall standard of work in January has generally been higher 
than in the summer and this paper proved to be no exception.  
The papers proved to be very straightforward. All questions were answered well by most 
candidates- both in Paper A and the Comprehension - and high scores were achieved by a large 
number of candidates. 
Candidates should however be advised that when an answer is given in the question, a full 
explanation of how that answer is established must be given. The omission of brackets was also 
a disappointingly common failure which leads to subsequent errors and the loss of marks. 
 
 
Comments on Individual Questions 
 
Paper A 
 
Section A 
 
1)  This proved to be a relatively straightforward application of the method for 

solving equations of the type 3cosθ +4sinθ=2. There were two common errors. 
The first was the use of degrees rather than the required radians. The other was 
either to only find one solution in the final part or to give ± the same solution e.g. 
+2.087 and – 2.087. Otherwise, this question was usually answered correctly. 
 

2) (i) Binomial expansions with n= ½ or -1 were sometimes seen but the expansions 
were usually correct. The powers of -2x caused some errors, particularly among 
those who failed to use brackets. The most common errors involved the set of 
values for the validity. This was either omitted or equality signs were included in 
the statement or in some cases, only one end point was given. 
 

 (ii) Most candidates correctly used their expansion from part (i) in part (ii).  
 

3)  There were many completely correct solutions for this volume of revolution. 
However, some candidates gave confused answers. Those who integrated a 
function of y wrt y and between y limits were usually successful.  Too many 
substituted y limits into an expression in x. Trying to integrate (1+x²)² wrt y was 
common. 
 

4)  This was generally well answered. Weaker candidates failed to collect terms but 
the majority obtained full marks in both parts (i) and (ii). 
 

5)  This was well answered by the many candidates that started with the correct 

form of the partial fractions. However, 2 2

4
( 4) 4

A B A Bxor
x x x x x x

= + +
+ + 2 4+

 were 

too often incorrectly seen as the starting points. 
 

6)  This question was usually correctly answered. Occasionally 1/cosecθ =cosθ was 
incorrectly used, or only one solution was found. 
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Section B 
 
7) (i) The vectors were almost always right. 

 
 (ii) The method and answer for finding the length was usually correct. 

 
 (iii) Some candidates failed to show sufficient working that the two vectors were 

perpendicular. 
6 4

6 . 0 0
24 1

−⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟ =⎜ ⎟ ⎜ ⎟
⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 is not enough –working needs to be shown. 

The cartesian equation of the plane was sometimes omitted or possibly 
overlooked. Starting from the vector equation of the plane and then converting to 
cartesian form was seen, but most used the easier 4x+z = c as their starting 
point. 
 

 (iv) 
 
 
 
 
 
 
 
(v) 

The vector equations were usually correct but many candidates did not clearly 
establish that (5,10,40) was on both lines. A common error was to use the same 
parameter, usually λ, for both of the vector equations and then solve to find the 
value of the parameter. For those that solved equations correctly to find both 
their parameters, many failed to show that the point lay on both lines or failed to 
make it clear that their solutions for their parameters satisfied all three 
equations. 
The volume of the ornament was often well done-even by weaker candidates.  
 
The most frequent error was failing to realise that the perpendicular height of 
POABC was 40cm. Some candidates used a slant height and others assumed, 
incorrectly, that the pyramid was a right pyramid and used Pythagoras to 
calculate the height. 
 

8) (i) The verification was almost always correct. In some cases cos²θ+sin²θ=1 was 
not clearly stated. 
 

 (ii) The differentiation was usually correct. Most differentiated the parameters and 
then divided but the use of implicit differentiation was also fairly common and 
successful. 
 

 (iii)  k=2 was usually found. k=√8 was the most common error. 

 14
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 (iv) 
 
 
(v) 
 
 
 
 
(vi) 

The graphs were well answered-often with a great deal of detail for a sketch. 
The most common error was failing to give a scale on the y axis. 
 
Although most candidates understood the idea that these gradients were the 
negative reciprocals of one another, their explanations were sometimes 
incomplete. References to the ‘inverse’ or the ‘normal’ were seen. There were, 
however, many good answers. 
 
Few candidates obtained full marks in this part. Although most candidates 
separated the variables correctly and integrated there were many errors. 

1 ln 4
4

dy y
y

=∫  was a common error. Candidates still fail to perform log rules 

correctly.  For example, lny = 4lnx +c     ⇒   y = x + c   is still often seen. 4

Also, 
1
4

ln 4y = ln 4y
1
4 without the use of brackets often lead to 4xy

1
4 instead of 

(4y)
1
4 causing subsequent errors. Some candidates still failed to include a 

constant of integration. 
 

 
Paper B: The Comprehension 
 
1)  The values 4,1,….11,17 were almost always correct. 

 
2)  This was usually correct although explanations were not always clear. Some 

gave good algebraic reasons based on the 3n+1 th term. Most spotted the 
pattern of odd and even terms. There were incorrect answers and explanations 
such as every fourth term is even. 
 

3)  8φ+5 was usually correct. 
 

4)  The method was often correct but poor use of brackets often lead to the answer 
being incorrectly given as (3+√5)/2. Although most candidates approached from 
2-φ there were equally good answers from different starting points-often (φ-1)/φ. 
 

5) (i) 
 
(ii) 

These gradients were often correct. 
 
There were some good explanations showing why these lines were 
perpendicular. Some used a variety of equations in terms of φ and many 
substituted (1+√5)/2 and worked in surds. There were many other cases where 
the justification was poor. 
 

6) 
 
 
 
 
 
7) 

 The substitution was usually correct but the rationalisation of the denominator 
was not always clear. The answer was given in the question and so justification 

of 
3 5 5 3 5

102 5
+ +=  was needed.  

 
There were some good solutions here but some did not really understand what 
was required. Some found 2a+d=a+2d and then equated terms or just stated 
a=d=0 and others made algebraic errors. 

 

 15


	c408ja_pjb5.pdf
	4754A_Jan08t49092.pdf
	4754B_Jan08t49113.pdf
	4754c4soln.pdf

	c4examiners.pdf

