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QUESTION 1 (23 marks) 

11 If w=(2,-7,1), v=(-3,,0,4) and w=(0,5,—-8) are vectors in R” Find 

1.1.1 3u-4v. [3] 
1.1.2 2u+3v-5w. [4] 

5 —] 3 

1.1.3 If w=} 3 |, v=| 5 |,w=|-l Find 

—4 2 —2 

(a) 5u-2v [3] 

(b) -2u+4v-3w [4] 

1.2 Suppose w=(1,-3,4) and v=(3,4,7) Find: 

1.2.1 cos0,where @ is the angle between u and v; [2] 

1.2.2 proj(u,v), the projection of u unto v [3] 

1.2.3  d(u,v)= oe —y|| the distance between u and v [4] 

QUESTION 2 (21 marks) 

4 4 2 -l 0 6 

21  FindABif 4=|~ > andB=|1 3 -5 1). [3] 
4 2 5 

4 1 -2 2 

1 11 

. r . . {2 3 1 
2.2 Find thesum C=B +E where E is the matrix 31 al 

-1 4 0 

Using matrix B asin question 2.1 [8] 

2-31 54+8i 

2.3 If D=| -4 3-77] Find D” the Hermitian matrix of D [5] 

-6-i Si 

nN



QUESTION 3 (24 marks) 

3s] 

3.2 

3.3 

x 3 rs 

A=|0 1 2| Find At=ly yyy, [8] 

1 2 2, 2, 4; 

1 —1 

If B=|2 0 -3] determine g(B) if g(t) =20 -31+2 [8] 

3 1 4 

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] 

QUESTION 4(17 marks ) 

4.1 

4.2 

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

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

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, +x, =—2 

QUESTION 5 (15 marks) 

5.1 

5.2 

Compute and sketch the linear combination, 

2 -1 
hy 3p, where v,=| |, and v, = [10] 
z " 4 ~ [1 

Prove that if U and W are subspaces of a vector space V, then 

Uf)W isa subspace of V. [5] 

END OF EXAMINATION 
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