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1.  

(a) Find the minimum value of the function 22),( yxyxf   subjected to 0x  (or 0 x ), use the 

Lagrange Multiplier Method.  Explain why your answer is the minimum value of the function. 

(b) Fine the optimum value of the function 22),( yxyxf   subjected to 32 xy and 0x .  Is it 

possible to use matrix to solve for critical points and why? 

    (7 marks) 

   

 

2. Given a linear system 

cxxx

bxxx

axxx







321

321

321

987

654

32

, 

(a) Is it possible for the linear system to have a unique solution, infinite number of solutions or no 

solution?  Answer all three cases with reasons. 

(b) If 1 cba , find the solution.  If the system has infinite number of solutions, give the answer 

in vector form. 

  (7 marks) 

        

3. Consider a linear system 

fdycx

ebyax




 where edcba ,,,,  and f  are constants, 

(a) Determine the relationship of cba ,,  and d  that make the system has a unique solution. 

(b) Find the unique solution in term of edcba ,,,,  and f .  In addition, show that your answer is 

correct. 

  (8 marks) 
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4. Given 





















1101

1111

0110

1100

A  

(a) Find 
1

A  and show that your answer is correct. 

(b) If 


























4

3

2

1

1
xA , find x .  

(c) Given 
122  AIB

T
, determine B . 

(12 marks) 
        

 

5. Given 
























a110

0206

1034

1242

A  

(a) Use the row operations and co-factor expansion method reducing down to 2x2 matrix (cross-

over calculation for determinant of matrix 3x3 is not allowed.), determine Adet  in term of a.  In 

addition, determine the value of a that will make A  non-invertable. 

(b) If a = 2, calculate Adet . 

(c) Given 



























1000

42500

6140

24513

B , determine Bdet  and 









T
B

2

1
det . 

(d) Given 



















1087

654

321

C  , DCBA
132

21


  and a = 2.  Find Ddet  

  (10 marks) 

 

6. Determine this integral   




1

2

1

23

1

x

x

dydxI . 

(3 marks) 
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7. Determine this integral    


5ln

0

4ln

0

3ln

0

dzdxdyeI zyx
. 

(4 marks) 

 

8. Determine this integral     

2

1 1 0

)(

z y

dxdydzzyxI . 

(4 marks) 

 

Formulas 

Differentiation 

We assume that u  is a differentiable function of x . 

0)( c
dx

d
 

dx

du

du

dy

dx

dy
  

  1 nn xnx
dx

d
  

dx

du
unu

dx

d nn 1  

  )(')( xfcxfc
dx

d
  

dx

du

u
u

dx

d 1
)(ln   

  )(')(')()( xgxfxgxf
dx

d
   

dx

du
ee

dx

d uu   

 

  )()(')(')()()( xgxfxgxfxgxf
dx

d
  

dx

du

ub
u

dx

d
b 

)(ln

1
)(log  

 2)(

)(')()(')(

)(

)(

xg

xgxfxfxg

xg

xf

dx

d 









  

dx

du
aaa

dx

d uu )(ln  

 

Integration 

Ckxkdx       dxxgdxxfdxxgxf )()()()(  

 





C
n

x
dxx

n
n

1

1

, 1n   





C
n

u
duxu

n
n

1
)]([

1

 

Cedxe xx   Cedue uu   

  dxxfkdxxkf )()(  
Cudu

u
 ln

1
, 0u  

 

Integration by parts 

dxxgxfxgxfdxxgxf  )()(')()()(')(  

duvuvdvu    
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Numerical Solutions 

1.   

(a) f(0,0) = 0 

(b) 3
2

3
,

2

3















f , no 

2.    

(a) Unique > not possible, Infinite > possible, No solution > possible 

(b) 



































 CCx ;

1

2

1

0

1

1

 

3.  

(a) bcadA  0  

(b) 
bcad

ceaf
y

bcad

bfde
x









 ,  

4.   

(a) 






























1111

1110

1100

1001

1
A  

(b) 






















0

2

1

1

x  

(c) 
























0222

2020

2220

2000

B  

5.   

(a) 1816  aA  

(b) 14A  

(c) ,300B
4

75

2

1


T
B  

(d) Undefined, sizes of matrixes are not compatible. 

6.  05685.0
2

1
ln

4

3









I  

7. 
5

2
I  

8. 
2

5
I  


