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INSTRUCTIONS

o

Answer ALL the questions.
Write clearly and neatly.

L

3. Number the answers clearly.

ATTACHMENT

1. None




QUESTION 1 (24 marks)

11 If u=2i-3j+k,v=3i+j—2k, w=i+5+3k arevectorsin R’ Find

1.1.1 u+v.
1.1.2 2u-3v+4w
-4 2 3
1.2 If u=| 3|, v=| 5 |,w=| -1 Find
5 -1 -2
1.2.1 5u-2v+2w

1.2.2 -2u+4v-3w

1.3 Suppose u=(1,-2,3) and v=(2,4,5) Find:
1.3.1 cos@,where @ is the angle between u and v;
132 proj(u,v), the projection of u unto v

13.3 d(u,v), the distance between u and v

QUESTION 2 (25 marks)

2.1 Rewrite the linear system in standard form.

2x+4z+1=0
2z4+2w—-2=x
2x—-z+3Iw=-3

y+z+t=w+4

Find:
2.1.1 The coefficient matrix.
2.1.2 The vector of constants
2.1.3 The augmented matrix.

2.1.4 The associated homogeneous system
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2.2 Determine whether the vector

0 -1 2 1
U=|2| is alinear combination ofv,=| 1 |, v,=[0], v;=|1 [10]
1 0 1 1
2-3i 5+8i
23 If D=| -4 3-7i| Find D" the Hermitian matrix of D. [5]
—6-i 5i

QUESTION 3 (17 marks)

x—2y-z=1
3.1 Write -x+y =0 asa vector equation. [4]
y—z=2
x
3.2 Show that V={|yl|,x,ye R} isasubspaceof R’. [5]
0

3.3 The sum of three numbers is twenty short of a hundred. The second number
is twenty eight less than the sum of the first and the third numbers. The first
number is six less than the third. Model this word problem as a system of
linear equations and solve the system, using row operations, to determine
the values of each of the three numbers. [8]
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QUESTION 4(17 marks )

4.1 Write the vector v = (4, 9, 19) as a linear combination of

u, =(1,-2,3), u,=(3,-7,10), u,=(2,1,9). [10]

4.2 Use Cramer’s rule to find the value of x, in the following system of linear
equations

2% 3%, —x% =3
X, —2x, +4x, =1 [7]

3x,+2x, +,=—2

QUESTION 5 (10 marks)

Use appropriate definition to investigate whether the polynomials

p(1)=20*+3t+4, p,(t)=1r*-31, p,(t)=4t-5 are linearly dependent or

[10]
linearly independent.

END OF EXAMINATION




