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1.Please solve the following equations, where y’=z—i and y = 373;: (5 points for each one)
A6y —4y2)y + 2x +3y9) =0 B.)"+2) =2x+5-¢™
C.y"2y'+y=cos’x D. xzy” -xy+y= x

2.Please solve the following equations: (15 points for each)

du .
A 2 ,0) =0, — =sin(mx), 0<x<1
A.%r—:=kg—l: with [u(x ) 3Jr:o (mx)
- * t>0, u(0,) =0, u(1,t)=0
8% 16w . 1 0u (0<r<a 0<6<2n
&ﬁ+ﬁ;ﬁa-°“*[ u(a,8) = sin36

3.Forvector F = xyi + y2z] + z°k, evaluate the surface integral 17, (F - #1)dS, where 7 is the normal

unit vector to surface S and S is the unit cube definedby 0 <x <1, 0 <y<1,and 0<2z<1.(10

points) _
4.A object of mass m lying on a flat surface is attached to the end of a spring whose constant for Hooke’s

law is k. If the object is moved to the right at distance L from the equilibrium position and then released,
please derive the differential equation for the motion of the object and solve its position as function of
time for the following conditions: (10 points for each one) -

A.The surface is frictionless;

B.The friction coefficient is f;
C.The surface is frictionless and a force Fi is applied to the object instantly at one second after

releasing.

5.For first-order differential equation j—i = f(x,y), the computation schemes for 4"-arder Runge-Kutta

method are y;,, = y; + % (ky + 2ky + 2k5 + k), where h is the interval of x and
ks =h = f(x;, ),
R k
kZ =h=x f(xi +;:YE +?1jr
s = hox f(x; + 2, 9 +'§), and
ko =h*fCx + b i + ka).

' ' 2 d .
. Please show the computation schemes for equation :—x{- - 3xzy-d—: — 2x%y? = 4x. (10 points) _
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