MAP 3306 eMath2 Test 0 31 Aug 2007
Directions: Show ALL work for credit; Give EXACT answers when possible; Start each problem on a
SEPARATE page; Use only ONE side of each page; Be neat; Leave margins on the left and top for the
STAPLE; Nothing written on this page will be graded;

1. Match each fuction (I-VI) to all the ODE’s (A-F) it solves:

I.y=e® Il.y=e® IIl.y=sinz IV.y=sinhz V.y=ze® VIy=e 2

y//+y:0
y'—y=0
y//_y/zo

y' -y +2y=0
y' -2 +y=0
Y +y=0
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2. The function u(z,y) can also be considered a function of the polar coordinates (r,8) via = r cosf
and y = rsinf. Using the chain rule once to find % = u, gives

Up = Ug Ty + UyYyr = Uy €OS 0 + U,y sind

and u, is expressed in terms of just u, and u,. Use the chain rule again to find the u,¢ in terms of
U, Ugy, Uyy, Ug a0d/OT Uy, Hint u
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3. Find the general solution to y” — 3’ + 6y = €*

4. True or False and a brief reason why or why not.

(a) [coszdr=—sinxz+ C and [sinzdr =cosz + C
(b) [T sin(z + 2 + 2°) — z cos(sin(z)) dz = 0
()
(d)

The trigonometric functions sin 2x, cos 2z, and tan z all have fundamental period 7.

The following are trig identities sin(x +y) = sinx cosy + coszsiny and cos(x + y) = cosx cosy +
sin x sin y

e =sin® + icos b
The ODE y"” + ¢y’ — 3y = siny is linear.
The fuction p = x is the integrating factor needed for the ODE 3’ + y/x = sin x.
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h) The values r for which y = 2" is a solution of z%y” — 22y’ + 2y =0 are r = 1 and r = 2.
) u(z,t) = e 'sinbz is a solution to the PDE u,, = 25u;

)

If u(z,y) = f(2x — 3y) then u, = 2f(2z — 3y)



