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1.8 Eigenvalues & Eigenvectors

Question Paper

Course DPIBMaths
Section 1.Number & Algebra
Topic 1.8 Eigenvalues & Eigenvectors
Difficulty Very Hard
Time allowed: 110
Score: /90
Percentage: /100
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Questionla
Find the eigenvalues and corresponding eigenvectors foreach of the following matrices:

a)
7
A= 13 5
\e 2
[6 marks]
Question1b
b)
pef 0105
1 -0.02 0.3
[5marks]
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Question 2a
Find the eigenvalues and corresponding eigenvectors for each of the following matrices:

a)
-3 17
(27
[7 marks]
Question 2b
b)
D= 1.5 =2.5
145 25
[7 marks]
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Question 3a

ab
Let M= ( . d) be a2 X 2 matrixwith real-valued elements a, b, cand d. Let 11 and 12 be the eigenvalues of matrix M.

a)
Inthe casewherell =z 12 , show that

i)
atd=A+2,
ii)

det M=1 4,

[7 marks]
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Question 3b

b)
Inthe casewhereﬂp1 = 12, showthat(a—d)?+4bc=0.

[4 marks]
Question 3¢
C)
Hence show that theresults of part (a) are also true when matrix M has a single repeated eigenvalue.

[3marks]
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Question 4a
ab

Let M=(C d

) be a matrixwith real-valued elements a, b, cand dwhicharesuchthat a+c¢=1 andb+d=1.

a)
Show that the eigenvalues of M areland (a+d)—-1.

[5 marks]

Question4b

b)

Inthe casewhere M # I, find the eigenvectors of M corresponding to the eigenvalues foundin part(a). Give youranswers,
where appropriate, in terms of aand donly.

[4 marks]
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Question 4c

c)
Inthe casewhere M= I, describe briefly the eigenvalues and eigenvectors of M.

[3marks]
Question 5
Considerthe matrix M defined as
23 s
14
M=
=k
\ia )
where k € R is a constant. Itis given that — 3 is an eigenvalue of M.
By first finding the value of k, diagonalise M by writing itin the form PDP~! for appropriate matrices Pand D.
[8 marks]

Page 7 of 12

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question 6éa

1
Considerthe matrix M= (12) q ) where p, g €R are constants.

1
Itis given that -6is an eigenvalue of M, andalso that (2 1 is an eigenvector of M which does not correspond to the

eigenvalue -6.

a)
By first finding the values of p and g, write M in the form M= PDP~! for appropriate matrices Pand D.

[9 marks]
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Question 6b

b)
Hence show that

v (=1)n (3"+2X6" 3 —6n )

3 2(37—6m) 2x3n+6n

[4 marks]
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Question7a

Two towns, Avaricia and Covetton, are located on opposite sides of a national park. The two towns are heavily dependent on
tourism, and they compete with one another both forthe business of tourists coming to the park, and for residents to workiin
the tourismindustry.

Government officials studying the two towns indicate the population of Avaricia by a, and the population of Covetton by c. If
therespective populations at a particular pointin time are anand c . then data suggest that the populations one yearlater

may be modelled by the following system of coupled equations:

a =1.025a —0.075¢
n+1 n n

€= —0.025a +0.975¢
n n

n+

Let a, and C, indicate therespective populations of the two towns at the start of the study.

a)
Use a matrixmethod to show that therespective populations after n years are predicted by the model to be
a =0.75(a, = ¢ )(1.05") +(0.25a +0.75¢,)(0.957)

c = 0.25(cO - ao)(l .057) + (0.2Sa0 + 0.7500)(0.95")

[11 marks]
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Question7b

b)

Describe what the model predicts in the long term for the populations of the two towns, for each of the following situations:
i)

a,=c,

ii)

a > ¢,

iii)

a < ¢,

[7 marks]
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