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Question 1 	 [20 marks, 4+4+4+4+1+1+1+1] 

(a) Calculate 
t 4x+2 


Jo 1+x+x2 


leaving your answer in the form a log b, where a and b are integers. 


(b) 	 The 3 x 3 matrices lP and Q satisfy 

k 	 61 8\ 
whereIP O 2 ! 

\1 4 uJ \ -3 4 8/ 
PQ ~ n~ ~), = ( 

(i) Show that lPQ is non-singular. 

(ii) 	 Find (1PQ)-l in terms of k. 

(iii) 	 Find Q-l, 

(c) Consider the vectors v~ G) and v7 G) and compute the following quantities (showing all 

workings): 

(i)iJ + w 
(ii) 	 !VI 
(iii) 	 (iJ, w) 

(iv) 	 Are iJ and wperpendicular? (Explain your answer). 

Question 2 	 [20 marks, 3+3+6+4+4] 
(a) 	 Given a system of linear equations over m; 

x + 2y + 4 

+ 3y + 4z 7 


3x + 4y + 5z 10 


(i) Write down the coefficient matrix A and the augmented matrix M. 

(ii) 	 Define the terms rank, consistent and inconsistent. Complete the following statements: 

i. If rank(A) rank(lM) then ... 

ii. If rank(A) < rank(M) then ... 

(iii) 	 Find a matrix in row reduced echelon form which is equivalent to the augmented matrix 1M 
and hence state rank(M) and rank(A) , 

(iv) 	 Find all solutions of the system if any exist. 

(b) 	 Use partial fractions to show that 

(3x + 7) = log6. 
+ l)(x + 3) 
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Question 3 	 [20 marks, 6+8+6] 

Let 	

2 0 1)
11'1'1= -1 2 3( 1 0 2 

be a matrix with entries in lR.. 

(a) What does 	it mean to say that v is an eigenvector of IfV1 with eigenvalue A? State a condition for 
A to be an eigenvalue of 1M in terms of the characteristic polynomial. 

(b) Compute the characteristic polynomial of 1M and hence find the eigenvalues of IfVt (You should find 
that 1M has three distinct eigenvalues.) 

(c) 	 For each eigenvalue A, compute the eigenspace EA' 

Question 4 	 [20 marks, 4+4+4+8] 

(a) The matrices A and 1B are deined by 

= (~ ~) and A (~~) . 
Show that there is a value of A for which A '1-lB AlB j1JI, where f.1 is an integer and n is the 
2 x 2 identity matrix, and state the corresponding value of A. 

(b) 	 Find JX2(X2 + l)dx. 

(c) 	 Show that J; (yX -- 2) dx O. How do you interpret this in terms of areas? 

(d) 	 Let 

5 1 3 8\ 

3 2 2 5 I

(
} 	 0 1 2/ 

Find the general solution of Ax d. (Put the augmented matrix into reduced row echelon form.) 
Express your solution in vector form. 

Question 5 	 [20 marks, 4+5+6+5] 

(a) 	 Find the derivatives of the following functions 

(i) + +3xy 3, 

(ii) 	 Y Xx 
1 

(b) 	 Use Newton's method with five (5) iterations and five decimal places to find the root of 

f(x)= -x+] 

given that Xo -1 

(c) 	 Evaluate the following integral. J02J~l (1 6:r2y) d:r dy. 
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