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Differential Equations
1. Solve the differential equation  dy/dx = - 4xy” (T%)
and then solve the initial-value problem
dyldx=-4xy’, y(0)=1.
2. Find a curve in the xy-plane that passes through (0, 3) (10%)
and whose tangent line at a point (x, y) has slope 2x/y*.
3. Euler’s Method: (8%)
To approximate the solution of the initial-value problem
y =0 ), y(xo) =y
proceed as follows:
Step 1. Choose a nonzero number h o serve-as an increment or step size
along the x-axis, and let
X =X+ M, Xa=x1+h Xy=x4h,...
Step 2. Compute successively
= Yo+ f (xo, yo)h
Y2=yu+ f(xy, yh
y3=ya+ [ (xy, y)h
Yol = Yot f(xm ya)h
The number y,, y, ¥ in these equations are the approximations of
¥(x1), y0x2), y(x3),..
Use Euler’s Method with a step size of 0.1 to make a table of approximate
values of the solution of the initial-value problem
y =y-x y0)=2
over the interval 0 <=x <=0.5.
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The general linear second order partial differentia] equation (P.D.E.) in

three variables (one dependent and two independents) is,

a(x, y)—l—— + 2b(x, y)

Iy +c(x ),f)ay +d(x, y)—

+e(x, y)g*r £, y)u(x,y) +g(x,y)=0
(1)
Most of the equations we encounter will be of this form. Please explain

(briefly) the following questions based on the above equation.

(a) What is homogeneous P.D.E.? ’ (2%)
(b) What is vs_*ell posed problems involving a PD.E.? (2%)
(c) wﬁat is hyperbolic PD.E.? (2%)
(d) What is elliptic PD.E.? . (2%)
(¢) What is parabolic P.D.E.? - (2%)

(f) Give an engineering example involving the hyperbolic PD.E.  (5%)
(8) Give an engineering example involving the elliptic P.D.E. (5%)
(h) Give an engineering example involving the parabolic PD.E.  (5%)
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I Let 4 and B be nxn orthogonal matrices. 4’'and B'are the transpose matrices
for A and B, respectively, "det A" is \hc determinant of matrix 4. Prove: -
a) A" and 4™ are orthogonal. (10%)
b) AB is also orthogonal. (5%)

2 In ¥’ (4-dimensional space), let u = (3.2,1,0), v=(1,0,1,2), w = (5,4,1,-2). Are
, v, w linearly independent? (10%)




