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1. (a) Attached to this paper is a table of corresponding values of x and y.  The table of  

  values of y includes an error.  Form a table of forward differences. 

  (i) Locate and correct the error. 

  (ii) Extend the table to find the values of y(0) and y(22). 

  (iii) Use the Newton-Gregory interpolation formula to estimate the value of y(13.6). 

  (iv) By using linear interpolation estimate the value of y(14.5). 

  (v) Estimate the values of the derivative of y at x=16 and at x=16.5.  (15 marks) 

 

 (b) Physical quantities R and T are related by a formula of the type R=AT-N.  Using the  

  Least Squares Method find the best values of the constants A and N.  Express all new  

  variables correct to two places of decimal.  
 

R 19.9 15.8 12.6 10.0 7.9 

T 9.95 12.60 15.85 20.00 25.10 

          (10 marks) 

 

 

2. (a) Find the Inverse Laplace Transform of the following expressions 

 

   (i) 
86s-s

12s
2 +

 (ii) 
4)s(s

20
2 +

  (10 marks) 

 

 (b) By using Laplace Transformations solve the differential equations 

 

   (i) 0(0)xx(0)025x
dt
dx2

dt
xd
2

2

=′==+−    

 

   (ii) 0(0)xx(0)16e9x
dt
dx6

dt
xd t
2

2

=′==+−   (15 marks) 
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3. (a) (i) For the vector A=30y2i+12xj evaluate the line integral  
 

   ∫
C

.drA  

 
  where (i) C is the line segment passing from (0,1) to (1,3) 

             (ii) C is the arc of the parabola y=x2 passing from (0,0) to (1,1) 

             (iii) C is the arc of x=y2+1 passing from (2,1) to (5,2).   (11 marks) 

 
 (b) A circular region is described by 
 
   R:  x2+y2≤4  
 
  (i) If C is the perimeter of this region show that the line integral below is equal to zero 
 

   ∫ +
C

2dyy2412xydx  

 
  (ii) Evaluate the double integral  
 

   ∫∫
R

2dAy  

 
  over this region. 
 
  (iii) A volume is the form of a right circular cylinder whose base is described above. 

  The volume V is described by 
 
   V: x2+y2≤4             0≤z≤4 

 

  For this volume evaluate the triple integral  
 

   ∫∫∫ +
V

22 z)dVyz(x    

 

  Note:  sin2A=
2
1 (1-cos2A)    cos2A=

2
1 (1+cos2A)       (14 marks) 
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4. (a) With the aid of double integrals find the second moment of area of the triangular region 

with vertices (-1,0), (1,0) and (0,3) about the x-axis.  Sum vertically and sum horizontally. 

      (11 marks) 

 

 (b) Consider the sets of simultaneous linear equations 
 

  (I) 

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 (II) 

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
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
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
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
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16
14

z
y
x

1023
182
1210

 

 
  (i) Solve the set of equations (I) by using Gaussian Elimination with partial pivoting. 

  All calculations should be correct to two places of decimal.   
 
  (ii) The solution of the set of equations (II) is close to x=0.95, y=1.60 and z=1.10. 

  Use one iteration of the Gauss Siedel Method to find correct to two places of decimal 

  further approximations to the correct solutions.  (14 marks) 

 

 

5. (a) Use the Least Squares Method to fit a parabola to the set of values 
 

y 8 4 2 2 4 
x -1.0 -0.5 0 0.5 1.0 

       (9 marks) 

 

 (b) By using Laplace Transform solve the differential equation 
 

   0(0)xx(0)120sin3tx3
dt
dx4

dt
xd
2

2

=′==++    (12 marks) 

 

 (c) For the values below by using Lagrangian Interpolation estimate the value of y at x=2.5 

 

y 0 2 12 
x 1 2 4 

             (4 marks) 
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LAPLACE  TRANSFORMS 
 
For a function f(t) the Laplace Transform of f(t) is a function in s defined by 

  F(s) e f(t)dtst

0

= −
∞

∫   where s>0. 

 
  

f(t) F(s) 
A=constant A

s
 

t N  N!
sN 1+  

eat  1
s a−

 

sinhkt k
s k2 2−

 

coshkt s
s k2 2−

 

sin tω  ω
ωs2 2+

 

cos tω  s
s2 2+ ω

 

e f(t)at  F(s-a) 
′f (t)  sF(s)-f(0) 
′′f (t)  s F(s) sf(0) f (o)2 − − ′  

 
 

Note:  coshA
e e

2
sinhA

e e
2

A A A A

=
+

=
−− −
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    DERIVATIVES 
 

f(x)     a=constant (x)f ′  
nx  1nnx −  

lnx 
x
1  

axe  a axe  
sinx cosx 
cosx -sinx 
uv 

dx
duv

dx
dvu +  

v
u  

2v
dx
dvu

dx
duv −

 

 
    INTEGRALS 
 

f(x)     a=constant ∫ f(x)dx  
nx  n+1x if n -1

n+1
≠  

x
1  

lnx 

axe  1
a

a axe  

sinx -cosx 
cosx sinx 

 

 

    INTERPOLATION 
 

  0 2 0 11 2
0 1 2

0 1 0 2 1 0 1 2 2 0 2 1

(x - x )(x - x ) (x - x )(x - x )(x - x )(x - x )f(x) = f(x ) + f(x ) + f(x )
(x - x )(x - x ) (x - x )(x - x ) (x - x )(x - x )
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2
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 NAME……………………………………………..    
 
 
 

x y ∆y y∆2  

        

0       

        

2 13     

     

4 12   

     

6 13   

     

8 16   

     

10 25   

     

12 28   

     

14 37   

     

16 48   

     

18 61   

    

20 76   

    

22    
 
 
 
 


