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1 	 (8%+8%) Consider an attractive force field, given by 1ft =-krl, observing the 
Hooke's law. Find the work done against the force, i.e., evaluating 

_1(2,1,3) ft.df , when going from (1,2,3) to (2,1,3) via the following paths: 
(1,2,3) 

(a) 	 along the straight line connecting (1,2,3) and (2,1,3). 
(b) 	 along a circle of radius .J5 and centered at (0,0,3). 

2 	 (8%+80/0) Consider an ordinary differential equation (ODE) given by 

Ht-y+x=ol· 
(a) 	 Find the integration factor JL(x,y) to tum this ODE into an exact 


differential equation. [Hint: Try Jt (x, y) = xa yfi .] 


(b) 	 Solve this differential equation. 

3 	 (10%+10%+100/0) 
(a) 	 Obtain the general solution of the hOlTIogeneous ODE Iy" -2y' + y =01. 
(b) 	 Find a particular solution ofthe inhomogeneous ODE Iy" - 2y' + y =xe X I. 

(c) 	 Find the solution of \y" -2y' +Y = xeX I satisfying the initial conditions: 

y (x =0) =0 and y' (x =0) =1. 

4 (4%+12%+6%+160/0) Consider a periodic function of period 2, defined as 
j(x) = Ixl in the range -1 ~ x ~ 1. 

(a) 	 Sketchthefunction j(x). 
(b) 	 Find the sine/cosine Fourier series for the function j(x). 
(c) 	 Using the Fourier expansion obtained for j(x) in (b), find the sine/cosine 

Fourier series for the function g (x) with the period of 2 defined as °for 

-1 ~ x < 0 and 1 for 0 ~ x < 1. 
(d) 	 Use the Fourier series in (b) and (c) to show that 
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