L6 Further Mathematics
January Exam
Paper 2 (Teacher Y)
January 2026

2025-2026

Duration: 64 minutes
Total number of marks: 51
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.



1.
The complex number z=(3+4i)(5+ci), where cis an integer.

It is given that Re(z) =7

Find the value of ¢

In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

Given that
z :2—2\/?_)i and w:—l+\/§i
show that
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(b) arg(zw) = arg(z) + arg (w)

3.
The roots of the equation 2x* +3x+5 = 0 are denoted by o and .

(a) Write down the value of o+ f3 and the value of af3.

(b) Using the answers to part (a) determine the value of each of the following.
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(a) The complex number z is such that |z| = 7 and arg(z) = 2.2 radians.
Express z in cartesian form.

(b) Use an algebraic method to determine the exact square roots of 1 + (4+/3)i.
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5.
The locus L is defined by L ={z : z € C, |z— (20 + 151)| < 7}.
(a) On an Argand diagram, sketch and label L.

[2]
(b) Determine the value of z € L for which the value of |z| is smallest. Give your answer in
cartesian form. [3]
(¢) Determine the largest value of arg(z) for z € L. [3]
6.
The cubic equation
5z +4z2 —z+3=0
has roots «,  and y
Find an equation, with integer coefficients, that has roots 2a—-1, 24 -1 and 2y -1
[4 marks]
7.
(a) Prove that if z 1s any complex number then z(z *) = |:|2. [1]
(b) Prove that if w and z are any complex numbers then (wz) *=w*z*. [2]
The complex number v 1s defined by v = (10 +31) (9 +41).
(c) In this question you must show detailed reasoning.
Express v in the form a + b1 where a and b are real. [2]
(d) In this question you must show detailed reasoning.
By considering v(v*), write 10573 as the product of two prime factors. [3]

8.

The probability distribution of a discrete random variable U is given in the table.

u 0 1 2 3
P(U = u) r 0.3 p 0.5—p
(a) Find the value of the constant 7. [1]

(b) Determine an expression for Var(U) in terms of p. Give your answer in the form a— (p+ b)2,
where a and b are constants. [4]

(¢) Use your expression in part (b) to determine the smallest possible value of Var(U). [3]

(d) Find the value of E(U) that corresponds to the smallest possible value of Var(U). [1]



