ROSE-HULMAN INSTITUTE OF TECHNOLOGY
Department of Mechanical Engineering

MEA422 FEFEA

1)

2)

ALE-01: Required Math Skills
Note: You may NOT use Maple

Solve the following ordinary differential equation, with k, s and ¢ constant.
d
—(kT(x))+sx-q=0 , T(x,)=T,
X
Integrating with respect to x:

I(i (kT(x))+ sX — qjdx =0
dx

2
kT(x)+ sx? —gx+c=0 where c is the arbitrary constant of integration

Applying the boundary condition to solve for c:
2 2

kT, +sx7L—qu +c=0 = c=¢x, —s%—kTA

Substituting and rearranging:

T(x) =2S—k(xf —x2)+%(x—xL)+ T,

Differentiate the following function V|, with respect to x. Be sure to clearly show the chain rule.

N, =¢, where .;'1:1—1i and X=x-Xx;

e

Applying the chain rule:
dN,, _ dN, (&) d¢ (x) dx(x)
dx dd, dx dx
where:
_lel_l ﬁ__i ﬁ_l
¢, o 17 dx
Substituting and simplifying:
dN,, 1
dx /,
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3) Integrate the following expression by parts, where k and s are constant.
L N
J'q)(x) _ 4 kM dx
0 dx dx
L L B
By definition, integration by parts is Ju dv = —Ivdu + uv| o
0 0
T ® T
Where for our equation: u==>o dv= _4 k d dx du = d—dx v=—-k d
dx X dx dx
Substituting:
TV [ do T T
jq)() d dr ™ (x) dy jd (x) d (x)d e )kd (x)
dx o dx dx dx |
Note the sign change on the first term on the RHS'!
4) Put the following matrix assembly in the form Ax = b . Then simplify for [, , =1,,; =1,, k;, =k,; =k,
and S, =5,; =5.
i 1 -1 0 0o 0 0]|g . L1281, 0 0
li -1 1 0 KO, + 0 1 110, _E 16,12S12 + le,23s23 =<0
1o 0 oflo,] “Plo -1 1|0 0 I, 25 0
For variable k, [, and s:
LS _ ko 0 0 lo1281y
le,]Z le,]Z
_ki ki_;_& ki 0,'= lo1281y + Lo 232
Ze,12 le,lZ le,23 13,23 2 2
0 by Lot
L 16,23 18‘23 i Q3 2
For constant k, /,, and s:
1 -1 0 1
L I S g _Ske s
I, 2
0 -1 1|0 1
Required Math Skills Page 2 of 2



