EP 208 PROBLEM HOUR (May 2016)
Question 1
Time (t) vs position (s) data of a car is given by:

t  (s)  = {0.0000,  1.0000,    1.3895,    1.9307,    2.6827,     3.7276,     5.1795,     7.1969,    10.0000};

s (m) = {0.0000,  1.0000,    1.9307,    3.7276,    7.1969,   13.8950,   26.8270,   51.7947,  102.1000};

(a) Using REA  compute the speed of the car at t = 1.9307 s. 

(b) Using REA2 compute the acceleration of the car at t = 1.9307 s.
Question 2 

	Write a Monte Carlo integration program 

to evaluate the integral given right.
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Question 3 

Magnetic field around a long-wire carrying current i can be calculated from: 
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where r is the distance measured form the wire and µ0 is the magnetic 

permeability constant (A= µ0 i /2π). Table shows the experimental results 

of the measured magnetic fields, B, corresponding to the distance r.  

Assume that the current in the wire is i = 2.7 A.

(a) Determine the value of µ0 using least square method.

(b) Write down a C++ program to find the value of µ0 by using least square method.

Question 4 

Consider a radioactive sample at time t = 0 contains N0 = N(0) = 2000 nuclei. The number of nuclei that are present in this sample at t > 0 is governed by the differential equation:
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	Use the simple Euler method with h = Δt = 0.5 s to solve the differential equation for the range [image: image4.png]


. Write down the result of each iteration and fill the table given right. 


	Iter

t (s)

N(t)

0

0.0

2000

1

2

3

4

5

6

7




Question 5

Speed of a rocket is given by:   v(t) = 2500 ln(1000/(1000-10t))-10t
Determine the time (to an accuracy of at least 1%) when the rocket reaches the speed of sound (340 m/s). Use N.R. method.

 r    | B 


 -----+----------- 


 10.0 | 5.4 


 20.0 | 2.7


 30.0 | 1.8


 40.0 | 1.4


 


 r is measured in cm 


 B is measured in μT
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