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1. Evaluate the following integrals: 

a) f lnx dx (5%) 


b) f01 tan-1x dx (10%) 


c) fsec 3 xdx (10%) 

d) f eX sinx dx (10%) 


2. Find the Taylor series of function f(x) =lnx at x =1. (10%) 

3. Solve the following ODEs: 

a) (2xy2 - y)dx + (2x - x2y)dy = 0 (10%) 

b) y" +y'-2y = 0 (5%) 


4. Find the general solutions (including homogeneous and nonhomogeneous solutions) of the 
following ODE which describes a forced oscillation of a spring. 

my" + cy' + ky =Focoswt 

where m is mass ofthe spring, c is damping constan~ k is the spring constant and Fo is the constant 
force. (15%) 

5. The force of attraction, (10%) 

c - Xo Y - Yo z - zo 
p = --r =-cr3 r3 r3 ' r3 ]I 

r2 =(x-xoY + (y-yo)2 +(z-zo)2 

has the potential 

c 


f(x,y,z) = 
r 

i.e. 
c 


p = Vf = V(-)

r 

Prove that this potential lis the solution of Laplace's equation 
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6. 	 Find the Fourier coefficient of the periodic functionf(x) (15%) 


f(x) = -k if -rr < x < 0 


f(x) =k if 0 < x < rr 


and f(x+2rr) =f(x) 



