L6 Further Mathematics
January Exam
Paper 1 (Teacher X)
January 2026

2025-2026

Duration: 65 minutes
Total number of marks: 52
Write your answers on file paper.

You are permitted to use a scientific or graphical calculator in this
paper.

Final answers should be given to a degree of accuracy appropriate
to the context.

Relevant information from the formula booklet is included prior to
each section of questions.

The acceleration due to gravity is denoted by g m s-2. Unless
otherwise instructed, when a numerical value is needed, use g =
9.8.



1.

In this question you must show detailed reasoning.

2.

2 -1
Vectors a and b are given by a=|—4|and b =| 3]|.

3 -2
Determine, 1 either order
* ab
e axb.

a
M =
-1 -1

where a and b are real constants and a # b

(a) Determine M in terms of @ and b

Given that M + M = I, where I is the 2 x 2 identity matrix,

(b) determine the value of a and value of b

3.

Two transformations, T, and Ty, are represented by matrices A and B respectively.

. 01
The matrix A 1s given by A = 1ol

(a) (i) Describe the transformation T,.

(i) Explain geometrically why A~ = A

P 11 =3
The matrix B is given by B = 3 [ 3 i/—]

(b) Describe the transformation Tj.

The transformation T, is equivalent to T, followed by Ty,

(¢) Determine the single matrix which represents T ..

[3]

3)

3)

(1]
(1]

(2]

(2]



16 2 3 1
The equations of two lines, l1 and 12, are l1 ‘r=|—1[+A|—-27|and 12 cr=|( 10|+ |10].
3 —19 —10 10
(a) Show that /; and /, intersect at a single point, P, giving the coordinates of P. [5]

O 1s the origin of the coordinate system. The point Q lies on the line segment OP.

(b) Comment on the claim that the distance OQ is less than 100. [2]
5.
Prove by induction that n! > 20" for all integers n > 52. [5]
6.
S5+a 5 1
Matrix A1s givenby A=| 3 13+a 6| where a is a constant and all entries of A are integers.
a—4 =20 -9

The transformation represented by A is applied to a shape of volume 8 units.
The 1mage shape has volume 40 units and the orientation of the image is reversed.

Determine the image under A of the point (1, 2, 3). [7]

Mechanics
7.

Dynamic viscosity is a physical property of liquids and is denoted by 7.
The units of 77 are Ns/ m?.

(a) Determine the dimensions of 7. [3]

Kinematic viscosity 1s another physical property of liquids and 1s denoted by V.

Kinematic viscosity and dynamic viscosity are related by the formula v = % where p 1s the

density (mass per unit volume) of the liquid.

(b) By finding the dimensions of v, state a possible unit for v. [3]



8.

A car of mass 900kg has an engine that 1s capable of working at a maximum power of 12kW.

When the car is travelling along a straight horizontal road, the maximum constant speed that it can

maintain is 40ms™".

In an 1nitial model of the motion of the car 1t 1s assumed that the total resistance to motion 1is

constant.

(a) (i) Show that when the car 1s travelling at 15 m 71 along the horizontal road with the engine
working at a constant rate of 10kW, the acceleration of the car is 0.407ms > correct to

3 significant figures. [3]

(ii) Find the speed of the car when it is accelerating at 0.2ms > along the horizontal road
with the engine working at a constant rate of 9.6kW. [2]

(iii) The car now starts to descend a straight road which 1s inclined at 1° to the horizontal.

Find the power produced by the engine of the car when it is travelling along this road at
a constant speed of 40ms ™. [2]

In a refined model of the motion of the car 1t 1s assumed that the total resistance to motion 1s
proportional to the speed of the car.

(b) (i) Show that the total resistance to the motion of the car 1s now given by 7.5v N where
vms ! is the speed of the car. [1]

(ii) State one way in which the refined model is an improvement over the initial model. [1]

(iii) Find, according to the refined model, the speed of the car when it is accelerating at
0.2ms 2 along the horizontal road with the engine working at a constant rate of 9.6kW.

[3]



