CALCULUS 223
Final Exam Study Sheet

Derivatives and Partials |
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Maxima/Minima
i) f has a local maximum at (a,b) if f;4, fyy < 0 and foz fyy — fﬁy > 0 at (a, b);
ii) f has a local minimum at (a,b) if fos, fyy > 0 and foofyy — f2, > 0 at (a,b);
iii) f has a saddle point at fy, fyy — gy < 0 at (a,b);

iv) The test is inconclusive at (a,b) if foz fyy — f2, =0 at (a,b). Use different method.

Tangent Plane at point p when:
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LaGrange Muliplier

Vf = AVg and g(z,y,2) =0

| Multiple Integrals |
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Polar
x = rcos(d) y = rsin(6)
Spherical

x = psin(¢) cos(d) y = pcos(¢) sin(d) z = pcos(9)
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Change of Variables z,y to u,v
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Mass and Moment

Density = §(z,y)

Mass M://d(:v,y)dA

First Moments
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Center of Mass
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Moments of Inertia (second moments)

About the z axis I, = //yzé(x,y) dA

About the y axis I, = //:U25(:c,y) dA
About the origin Iy = // (2® +y°) 6(z,y)dA = I, + I,

About line L I, = //TQ(m,y)é(m,y) dA where r(z,y) is the distance from L to (z,y)

Radii of Gyration
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About the y axis R, = i
About the origin Ry = fo
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| Line Integrals |

Line Integral Find mass of string.

/ F(s)ds = / Fs)/ (@) + @) + ()t

2



Circulation Work through vector field.
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Circulation Density
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Flux Density
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Green’s Theorem
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| First Order Differential Equations |

Seperable Form P(z)dz = Q(y)dy
1. Integrate.
Exact Form Mdz + Ndy = 0 when M, = N,
1. ¢=[Mdz = f+h(y)
2. W(y) =N —¢, because ¢, = f, +h'(y)
- h(y) = [ 1 (y) dy
4. ¢=f+h(y)
Linear Form y' + p(x)y = q(z)
1. m(z) = NECLY

| Second Order Differential Equations |

Homogeneous Linear Form y”" +ay’' +b=10
1.72+ar+b=0 findr.
2. r1, 72 Real, and 1 # 7o y = C1e™® 4+ Cye™”
3. ri,ma Real,and ry =1y y = (Crz + Cy)e™?

4. ry, ro Complex Conjugates, a + 3i  y = e**(C4 cos(Bz) + C2 sin(Bz))

Nonhomogeneous Linear Form y" + ay’ + b= f(x)
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Method 1

Method 2

1.
2.
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Find yp,.
Find y, in same form as f.
a. Ctry A or Az
b. z? try Az? + Bz + C
c. cos(2z) try Acos(2z) + Bsin(2z)
Gety,=7f
Y=Ynt+¥Y

Find yp,.

Yp = V1y1 + Vay2 v1(x), va(x) (match form)
Solve wviy: + vhys = 0 and vjy} + viyh = f(z) for vi, va.
Yy=yn+Yp




