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(1) [5+2 marks] (i) Find the

general solution of the following system by Gauss (or Gauss-Jordan)
Elimination Process:

e
Ty —Ta+x3 =9

2z) — 229 + 333 — 224 = 23
dzy —dag + 3wy + 24 = 31
=4y + dxy + 323 — 1day = —1

(ii) Find the particular solution of the system of (i) where 71 = 1 and 2y = —3.
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(2) Let A4 = (

(i) [5 marks] Find adj(A4) (the adjoint of A
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solve the system: {

Use A~ found in part (i) to

) [2 marks]

(ii

(iv) [4 marks] Use Cramer’s Rule to verify your answer of part (iii) for y ONLY.

{0

07— g

o

s

P — o —

s

<



following system has (i) no solution, (ii)

ions.
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(3) [4 marks] Determine the v

nitely many solut
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, ar (iii) inf

(exactly) one solution
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321 — 1122 + (p? + 6)ag = 5p — 1.
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5

) . Express A/~! as a product of elementary matrices.

(5) [4 marks] Let M

B-ipT _.

atrices. (i) First simplify, as much as
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(6) [3+3 marks] Suppose that A. B and C are invertible m
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(7) [3 marks] Suppose that Aand B are skew-symmetric matrices, that is, suppose A7 — —A, and

BT = _p Also assume that AB = BA. Now show that 4B ig symmetric.
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(8) [4+4 marks] Assume that 4 and B are 4 x 4 matrices such
Now find ‘ , - |
. . 4 & e
(i) det ((QB)~1(133A—2)) = LI
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9) [4+4 marks] (; Evaluate | § — Sh  —b+2e —3h |, if we know d e = -4
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(ii) Evaluate i, by a combination of row operations and cofactor expansion,
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(10) [3+3 marks] Let 7 and 7 be two vectors in R?. Now answer the following:

(i) f @ L , then what is Proj-i? (Justify your answer!)
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(ii) Simplify the vector expression (24 + 30) x (47 — 57).
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(11) [3+43+3 marks| Let A(1,1,1), B(~1,0,2) and C(3,2,1) be given.
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(i) Find a vector of norm 4 which is oppositely directed to AR, il = 7
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(ii) Find the area of the triangle A(ABC).
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(iii) Find the distance from the origin to the line [, passing through A and B.
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(12) [3 marks] Find an equation of the plane that passes through A(1, 2, 3) and is perpendicular to
the line [ : x:2t~3,y=~t,z:3t+1‘
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t+1, 2 =
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(13) [3+3 marks] Consider the plane IT: 322y-+4z = 16 and the line L:

tion of the plane IT and the line L.

(1) Find the point of interse

ane IT" which contains I and which is perpendicular to II.
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(14) [3+3 marks] Consider the planes ITj : 2 — 2y + 72
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(15)

(if) (continuation of Problem (14)) Find the distance between the point P(~1,2, ~4) and the

plane I1;. T "
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and Ly :

[3+3 marks] Consider the lines Ly:

(1) Find the point of intersection of Ly and L.
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(ii) Find an equation of the plane which contains both lines L; and Lo. R
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(16) [8 marks] Maximize P
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