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 You may use a scientific calculator that does not have programming or graphing capabilities. NO 

borrowing calculators. 

 NO talking or looking around during the examination. 

 NO mobile phones. If your mobile is seen or heard, your exam will be taken immediately. 

 Show all your work and be organized. 

 You may use the back of the pages for extra space, but be sure to indicate that on the page with the 

problem. 



 
 

 

Q-1(8 points) Develop an iterative scheme for evaluating the root of a number using Newton’s  

       method (i.e., you need to find a root of  𝑋 = √𝑁
𝑝

,  where p is a positive integer). Use this  

       scheme to approximate √11
3

. Take the initial guess  𝑋0 = 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Q-2(8 points) Generate the first three terms  𝑋1̃ , 𝑋2̃  and 𝑋3̃  of the sequence 

      𝑋𝑛 = √
𝑒𝑋𝑛−1

3
, with 𝑋0 = 0.75 using Atkin’s Method. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Q-3(8 points) Consider the Mathematical Problem defined by =
𝑥

𝑦
 . Define the approximation 

       ∆𝑥 = 𝑥 − 𝑥̂ and ∆𝑦 = 𝑦 − 𝑦̂ , where 𝑥̂ and 𝑦̂ are approximate values of x and y respectively 

       and ∆𝑥 and ∆𝑦 are error terms in x and y. Show that  

𝑅𝑒𝑙(𝑧) ≤ 𝑅𝑒𝑙(𝑥) + 𝑅𝑒𝑙(𝑦) 

           Where 𝑅𝑒𝑙(𝑥), 𝑅𝑒𝑙(𝑦)𝑎𝑛𝑑 𝑅𝑒𝑙(𝑧) are relative errors in the x, y and z values respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q-4(8 points) Use Simpson’s 
𝟏

𝟑
 rule to evaluate the integral ∫

𝑑𝑥

𝑥2+6𝑥+10

1

0
 with 4 subintervals. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Q-5(8+6 points)   a) Suppose that 𝑓 ∈ 𝐶𝑛[𝑎, 𝑏] and 𝑥0, 𝑥1, ⋯ , 𝑥𝑛 are distinct numbers in [𝑎, 𝑏].  
Then for some points 𝜂(𝑥) on the interval (𝑎, 𝑏) spanned by 𝑥0, 𝑥1, ⋯ , 𝑥𝑛 , show that  

𝒇[𝒙𝟎, 𝒙𝟏, ⋯ , 𝒙𝒏] =
𝒇(𝒏)(𝜼(𝒙))

𝒏!
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b) Let  𝑓(𝑥) = 𝑒−𝑥. Then using the result of part (a), find the value of 𝑓[0,0,1,1] 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Q-6(12 points)   A metal ball at 1200℃ is allowed to cool down in air at an ambient temperature 

of 300℃.  Assuming heat is lost only due to radiation, the differential equation for the 

temperature of the ball is given by  

 
𝑑𝜃

𝑑𝑡
= −2.2067 × 10−12(𝜃4 − 81 × 108) ,        𝜃(0) = 1200 

   

where   is in ℃ and t  in seconds.  Find the temperature at 480t  seconds using Runge-Kutta  

2nd order method.  Assume a step size of  240h  seconds.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Q-7(10 points) Show that the following system is diagonally dominant. Then use three iterations of 

the Gauss-Seidle Method to approximate the solution 

−𝟒𝒙𝟏 + 𝒙𝟐 + 𝒙𝟑 = −𝟖 

𝟑𝒙𝟏 − 𝟔𝒙𝟐 + 𝟐𝒙𝟑 = 𝟐𝟑 

𝒙𝟏 − 𝟑𝒙𝟐 + 𝟕𝒙𝟑 = 𝟏𝟕 

Take the initial approximation(𝟎. 𝟗, −𝟑. 𝟏, 𝟎. 𝟗).  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Q-8(12 points) Compute the 𝑙2-norm of the matrix 𝐴 = [
1 1 0
1 2 1

−1 1 2
], using Power method. 

       Take (1,1,1) as initial approximation for the Eigen vector. (Just compute 4 iterations) 

       (Recall that ‖𝐴‖2 = √𝜌(𝐴𝑇𝐴) , where 𝜌 represents the spectral radius). 
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