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QUESTION ONE (30 MARKD)
a) Find the characteristic equation and the eigen values of the matrix (3 marks)
1




b)

d)

g
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Find the product AB, giventhat 4=| 4 —2|and b :[ 4
5 0

Given two vectors, 4=2i+-3j+7k and B=>5i+ j+2k, find:

Q |4

Sl

(i)

(iii) A unit vector 4 pointing in the direction of 4

(iv) A unit vector B pointing in the direction of B

Find th angle between vector a=(3 1 5)and b= 21 3

(3 marks)

(2 marks)

(2 marks)

(2 marks)

(2 marks)

(3 marks)

Find the area of a parallelogram defined by coordinates (0, o 0), (3. 1 4) and

2 1, 3)
Find the gradient of Uin U = rz

(3 marks)
(2 marks)

Assuming that A, B and C are 2 x 2 matrices, show that AB = AC and A is invertible,

thenB=C

(2 marks)

Find the orthogonal matrix (in standard basis) that implements reflection on a plane with

equation: 2x1 + 3x2 +x3 =0

Giventhat A=2i+3j+k,B=-i+jand C=-2i + 2/, find A. (B x C)

(3 marks)
(3 marks)
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QUESTION TWO (20 MARKS)
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Figure 1 shows two force Vectorfi Aand B, such that|B{=2/4 have a resultant
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C = A+ B of magnitude 26.5 N, whi Fh makes an angle of 41° with respect to the smaller
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Find the magnitude of each vector and angle between them (5 marks)

Show that the set {1, cos x, cos 2x, ....} is orthogonal on the interval [-II, IT]. (5 marks)

Find the norm of each function in the orthogonal set given in (b) (10 marks)

QUESTION THREE (20 MARKS)
Find ¢ and d so that the following matrix is unitary: (7 marks)
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A 2 x 2 real symmetric matrix A has eigenvalues 1 and 3.(2, -3) is an eigenvector
corresponding to the eigenvalue 1.

(1) Find an eigenvector corresponding to the eigenvalue 3. (6 marks)

(i) Find A (7 marks)

1+2i) ¢

QUESTION FOUR (20 MARKS)

3 2
In the eigenvector equation AX = AX, the operator A is given by 4 = { } \

4 1
(i) Find the eigenvalues of A (3 marks)
(i)  Find the eigenvector X, hence the modal matrix C and its inverse C! (10marks)
(iii)  The product C'AC (2 marks)
Prove that the characteristic roots of a Hermitian matrix are real (5 marks)



b)

d)
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Find the product AB, giventhat 4=| 4 —2|and b =[ 4 J (3 marks)
5 0

Given two vectors, 4=2i+-3j+7k and B=5i+j+2k, find:

@) 4 (2 marks)

(ii) E (2 marks)
(iii) A unit vector 4 pointing in the direction of 4 (2 marks)

(iv) A unit vector B pointing in the direction of B (2 marks)

Find thé angle between vector a=(3 1 5)and b=(2 1 3) (3 marks)
Find the area of a parallelogram defined by coordinates (0, 0, 0), (3, 1, 4) and
2 1 3) (3 marks)

Find the gradient of U'in U = -’ (2 marks)
Assuming that A, B and C are 2 x 2 matrices, show that AB = AC and A is invertible,
thenB=C (2 marks)

Find the orthogonal matrix (in standard basis) that implements reflection on a plane with
equation: 2x1 +3x2 +x3 =0 (3 marks)
Giventhat A=2i+3j+k,B=-i+jandC=-2i{+ 2/, find A. (Bx C) (3 marks)




