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1. [4+1 marks]

‘ a) Determine the general solution of the }’ollowing system using Gauss-Jordan Elimination:

X1 +2x3+x4=—-1
2x1 +x2+3x3+3X4 =2
—x1+x2-3x3 =5

3x1 + 29(,'2 + 7x3 + ZX4 = —4
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b) Find the particular solution when x; = 2
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2. [5 marks] Determine the conditions on a such that the system has
a) nosolution b)one solution c¢) infinitely many solutions:

I 4 -0 L

- b 2. 2 2

4 2 a-i3 |

,, ~
i 4+ - (O [

O 4 -28|5

© O a*-| At |

Q) no soln: a= 14

x+4y—-10z=1
—3x+2y+2z=2
4x+2y+ (@2 -13)z=a
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3. [3+2 marks] Let A—[3 5] B_.[O 2 4 1

Evaluate (wherever possible): . .
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5. [3+3 marks]

1 2 0 -
a) let A=|-3 -5 O}; express A1 as a product of elementary matrices
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b) Prove thatif A is an invertible matrix and B has the same reduced row echelon form as A, then B is
also invertible
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6. [4marks] Let A =[

Determine the values of k for which the Hdmogeneous system Ax = 0 has only the trivial solution
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7. [4+4 marks] Let A, B, C be 4x4 matrices such that det(4) = 2; det(B) = 3; det(C) = -1
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x+2y=-1
{x+3y+z=—2

8. [5+3 marks] For the following system:
- 2x+4y+3z=0

a) Find A™! using adj(4) - T
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9. [4 marks] For the following system, use Cramer’s rule to solve for z only (no marks will be given if
Cramer’s rule is not used): ‘

: x—y+4z=10

o =2x+y+z=0
dx—-y+2z=6
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10. [4+4 marks] Let A(2,0,1) B(4, —1,2) €(1,2,1) be three points in R3, determine the following

a) the area of the trlangle determined by the two vectors (AB X AC) and BC
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11. [4 marks]

‘Let %j (F—W)and t = (U x B) + (¥ X W) + (W X ). Show that § and £ are orthogonal
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12. [3+2 marks] Given the plane —2x + 3y = —z — 17, the point A(4, —2,2), and the line
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a) Find the point of intersection between the line and the plané
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b) Find the general equation of the plane containing the point A and parallel the given plane
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13. [4+4+4 marks] Given the point P(2, —6, 8)and the lines: .
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b) find the point on [, that is closest to the point P -
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c) determine the general equation of the plane containing the line [; and the point P

V.= (3,6,5) PR=(-2-2,17(-6),0-3)

= (_‘L*/ "’7‘)'“6) .
.A — ~ ~ ~
Y, x Pr =\ L ) k | = (—2!) 1z, z1)
5 0 3\ =5(-%4%7)
: 4 7 B e v (-4 3)
ué\ﬂﬂ ?:

“F(x-2) +4(y+6) +F(2-8) = O
*7x+|%+4_(j—+7.4 THFZ2-56 =O
| = FxX+4y + 3% -18 =0|




14. [4 +4 marks] Let V be the set of 2x2 skew symmetric matrices, i.e. V = {4] AT = -4},
with the usual operations of addition and scalar multiplication on matrices.

a) Show thatV a subspace of M, UﬂO‘t 6m_P-\- Y {o - l] c ’lf
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b) Determine a basis and calculate the dimension of the subspace V
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15. [4 marks] Let, ¥, and W denote vectors in a vector space V. Show that

span{i, ¥, w} C span{i — ¥,U + W, W}
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16. [3 +3 marks] Let A be the coefficient matrix of a homogeneous system.
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17. [4marks] For which values of k € R is the following linearly independent in P,
{1+ x3x+x%2+x—kx?} | '
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