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1. Find the solutions for the following ordinary differential equations (ODEs):
@ y+y=x"", H0)=3. (5%)
(b) x*y"—-3x)' +3y=3Inx—4, y(1)=0, y'(0)=1 (5%)

2. Solve the following initial value problem using the method of Laplace Transformation:
V'-y=1,y0)=1y(0)=1 o (8%)

3. Referring to the following figure, find the equation that can describes (models) the motion of
the mass as a function of time, y(f), and solve the modeling equation if the initial position and
velocity of the mass are both zeros, i.e., »(0) =0 and y’(0) = 0. (10%)
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4. Find the eigenvalues and eigenvectors (%)
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5. Solve the following problems (E&C’\ 5/ ) (15%)
(a) If a curve can be described using parametric representation as

F(¢) =[acos’ t,asin’ t], find the arc length, s, if the parameter goes from ¢ = 0 to ¢ = 7/2.

(b) Find a unit normal vector of the surface 16x* —y* =399 at the point P: (é,lj .

(c) Find the directional derivative of f =x? +y2 +2z2 at P: P:(2, 2,—1) in the direction
a=[113].

6. A isa nXn matrix, &, is a unit vector of size n X 1 with its non-zero at the p™ row. Let

-

AX =&, Ay = é,, and AZ = 2¢, + 3¢,,. Find the solutions Z intermsof X and y.  (10%)

7. Let S be the surface of a cube with length 1 on each side, centered at [0,0,0]. Let
u = [x,y,2]. Denote 7 as the unit out-normal of S. Calculate [ # -AdA using divergence

theorem. (10%)

8. Solve the PDE u(x,t): Uy = Uy, 0 < x < 1,t 20 with BCs: u(0,t) = u(1,t) =0, and
ICs: u(x,0) = sin(mx) + 3sin(3nx) , u.(x,0) = 0. (15%)

9. Solve the PDE u(x,t): u, = Uy, — 4,0 <x < 1,t 20 with BCs: u(0,t) =u(1,t) =0,
and IC: u(x, 0) = sin(mx) . (15%)




