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GCE Further Mathematics
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Specimen paper Paper Reference(s)

Time: 50 minutes 8FMO0/21

You must have:
Mathematical Formulae and Statistical Tables, calculator

Candidates may use any calculator permitted by Pearson regulations.
Calculators must not have the facility for algebraic manipulation,
differentiation and integration, or have retrievable mathematical
formulae stored in them.

Instructions

e Use black ink or ball-point pen.

e |f pencil is used for diagrams/sketches/graphs it must be dark (HB or
B).

e Answer all questions and ensure that your answers to parts of questions
are clearly labelled.

e Answer the questions in the spaces provided - there may be more
space than you need.

¢ You should show sufficient working to make your methods clear.
Answers without working may not gain full credit.

¢ Inexact answers should be given to three significant figures unless
otherwise stated.

Information

e A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.

e There are 5 questions in this section of the paper. The total mark is 40.

e The marks for each question are shown in brackets - use this as a guide
as to how much time to spend on each question.

Advice

e Read each question carefully before you start to answer it.

e Try to answer every question.

e Check your answers if you have time at the end.

e If you change your mind about an answer, cross it out and put your new
answer and any working underneath.



Answer ALL questions. Write your answers in the spaces provided.

The variable y satisfies the differential equation

Given that y = 1.5 and 45 — 2 at x = 1, use the approximations

dx
dIy) Xm0tV g (d_yj Iy
e ). W dc ), 2k

with 4 = 0.1, to find an estimate for y at x = 0.9.
(Total for Question 1 is 5 marks)

Use algebra to find the exact set of values of x for which

(Total for Question 2 is 7 marks)

The rectangular hyperbola H has Cartesian equation xy = 15.
. . 3 3)..
The distinct points P| 5p,— | and Q| 5¢,— | lie on H, where p =0 and ¢ # 0.
p q

(a) Show that an equation of the tangent to H at P is

3x + 5p%y = 30p.
)

(b) Write down an equation of the tangent to H at Q.
1

The tangent to H at the point P and the tangent to H at the point Q intersect at the point R.

(c) Find, as single fractions in their simplest form, the coordinates of R in terms of p and ¢.
“
(Total for Question 3 is 9 marks)




With respect to the origin O, the points 4, B, C and D have coordinates (3, 6, 9), (1,5, 7),
(2,3,8)and (3 + £, 6,9 — k) respectively, where k is a non-zero constant.

_)
(a) Show that 4D is perpendicular to the plane ABC.
2

The right triangular prism with face ABC and edge AD has twice the volume of the
tetrahedron OBCD.
(b) Find the'possible values of .

('Mo!t woa @
A value for k (Total for Question 4 is 9 marks)
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Figure 1

The temperature in a room of a house being regulated by a central heating system was
recorded by an engineer every 3 minutes between 08:00 and 09:00 on a particular morning.
The temperature outside at 08:00 was recorded as 15 °C.

Using radians, the engineer modelled the temperature, 7 °C, in the room, x minutes after

08:00 by the equation
119+38am(xj+79mn(xj
7o 3 3

6+ 4sin(xj + 2C0$(xj
3 3

Figure 1 shows the recorded temperatures and the graph resulting from the engineer’s model.

Using the #-substitution ¢ = tan f,

(a) show that equation can be re-written as

o 81C 415804157
4¢* + 8t +8

(©))

The engineer assumes that while the heating system is switched on, the equation will
continue to model the temperature beyond 09:00. Given that the heating system remains
switched on,

(a) use the answer to part (a) to find the proportion of time that the temperature in the room
will be above 20 °C according to the model.

(6

(b) Give a reason why the equation may not be suitable to model the temperature in the room
beyond 09:00.

1)
(Total for Question 5 is 10 marks)

TOTAL FOR PAPER IS 40 MARKS
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