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1. Solve the following differential equation: (15 %)

Forced oscillation . r(t)
Y'+y' +10y=r(t) 1
1 O<t<rm 1
re)= : ( ) \
- (r<t<2nx) T| 21| 31
r(t+27)=(2) -1t

2. Solve the following differential equation: (15 %)
xsind d@ + (x* —2s* cos @ +cos @)dx =0

3. Use the Laplace transform to solve the system of differential equations. (17%)
x+10x, —4x, =0 , x,(0)=0,x(0)=1
x;+4x, +4x, =0 , x,(0)=0,x,(0)=-1

4, Transform the conic section 2x” +4xy—y* =1 to principal axes. (18%)

5. Find the orthogonal trajectories to the given one parameter family of curves (10%)

y =cx*e®* with ¢ a parameter

6. Consider the boundary-value problem introduced in the construction of the mathematical model for the
shape of a rotating string: (13%)
d

Ex—[r(x)%]wwzwo D=0, =0

where T(x)= x> and pis a constant. Define the critical speeds of angular rotation a, as the values
of @ for which the boundary-value problem has nontrivial solutions. For paf > 0.25, find the
critical speeds @y, and the corresponding deflection curves y,(x).

7. Use the change of variables y(x) = x"*u(x*/2) to obtain the general solution of the equation

Y +x’y=0

in terms of Bessel functions. (12%)




