
Instructions to Candidates: 

 Answer ALL the questions. 

 Missing data may be suitable assumed. 
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1A Solve 𝑥𝑦′′ + 𝑦 = 0,   𝑦′(1) = 0, 𝑦(2) = 1 with ℎ = 0.5 by finite 

difference method. 

3 

Marks 

1B Solve 32𝑢𝑡 = 𝑢𝑥𝑥 , 0 < 𝑥 < 1, 𝑡 > 0 under the conditions 𝑢(𝑥, 0) = 0,

𝑢(0, 𝑡) = 100 sin (
𝜋𝑡

6
) , 𝑢(1, 𝑡) = 0. Take ℎ =

1

4
 𝑎𝑛𝑑 𝜆 =

1

2
 , compute 𝑢 

for four time steps using Schmidt’s explicit formula. 

3 

Marks 

1C Solve 
𝑑𝑦

𝑑𝑥
= 𝑥 + 𝑧 ,

𝑑𝑧

𝑑𝑥
= 𝑥 − 𝑦2 for 𝑥 = 0.1 using R K method, given that 

𝑦(0) = 2, 𝑧(0) = 1 (take ℎ = 0.1). 

4 

Marks 

2A Solve the given system of equations  

[
1 2 3
2 8 22
3 22 82

] [
𝑥
𝑦
𝑧

] = [
5
6

−10
] 

using the Cholesky’s method 

3 

Marks 

2B Find 𝑦 when 𝑥 = 0.3 from  
𝑑𝑦

𝑑𝑥
= 𝑥 + 𝑦2, 𝑦(0) = 1 using Euler’s Modified 

formula (take ℎ = 0.1). 

3 

Marks 

2C Using Birge-Vieta method, find an approximate root of a given nonlinear 

equation 2𝑥3 − 5𝑥 + 1 = 0. Use initial approximation 𝑝0 = 0.5. Perform 2 

iterations. 

4 

Mark 

3A Find the Fourier transform of 𝑓(𝑥) = 𝑒−𝑎|𝑥|, 𝑎 > 0 

 

3 

Marks 



3B Solve 𝑢𝑡𝑡 = 𝑢𝑥𝑥 , 0 < 𝑥 < 1, 𝑡 > 0,  𝑢(𝑥, 0) = 100𝑠𝑖𝑛𝜋𝑥,   
𝜕𝑢

𝜕𝑡
(𝑥, 0) = 0, 

𝑢(0, 𝑡) = 𝑢(1, 𝑡) = 0. Take ℎ =
1

4
, compute 𝑢 for four time steps. 

3 

Marks 

3C Apply Laplace transform to solve the differential equation 𝑦′′ + 𝑦 = 𝑡, 

𝑦(0) = 1, 𝑦′(0) = −2. 
4 

Mark 

4A Evaluate:  (i) 𝐿{𝑒−2𝑡 𝑡𝑐𝑜𝑠3𝑡 }          (ii) 𝐿−1 {tan−1 (
𝑠

𝑎
)} 3 

Marks 

4B Using Fourier integral representation, show that ∫
𝑐𝑜𝑠𝜔𝑥

1+𝜔2

∞

0
𝑑𝜔 =

𝜋

2
 𝑒−𝑥,

𝑥 ≥ 0 

3 

Marks 

4C With ℎ =
1

3
 , solve 𝑢𝑥𝑥 + 𝑢𝑦𝑦 = 0, 0 < 𝑥 < 1, 0 < 𝑦 < 1, given 

𝑢(0, 𝑦) = 𝑢(𝑥, 0) = 0, 𝑢(1, 𝑦) = 𝑢(𝑥, 1) = 100. 

4 

Mark 

5A A breeder reactor converts the relatively stable Uranium 238 into the 

isotope plutonium 239. After 15 years it is found that 0.043 percent of the 

initial amount 𝑥0 of the plutonium has disintegrated. Find the half-life of 

this isotope, if the rate of disintegration is proportional to the remaining 

amount. 

3 

Marks 

5B Illustrate 10 characteristics of mathematical modelling. 3 

Marks 

5C Water is heated to the boiling point temperature100℃. It is then removed 

from heat and kept in a room which is at a constant temperature of 60℃. 

After 3 minutes, the temperature of the water is 90℃. 
(a) Find the temperature of water after 6 minutes 

(b) When will be the temperature of water be 75℃ 

4 

Mark 
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