e (Geometry and trigonometry

Circle of radius r: circumference = 2xr; area = xr.
Sphere of radius r: area = 4xr?; volume = 4/3xr°.
Right circular cylinder of radius r and height h:
Area = 2nr’+2nrh; volume = nirh.
Triangle of base b and altitude h: area = 1/2 bh.

Quadratic Formula

—bx+b* —4dac

If ax® +bx+c =0, then x =
2a

Trigonometric Functions of Angle 6

sin@=y/r  cos@=x/r
tan@ =y/x  cot@ =x/y
secO=r/x cscO=rly

Trigonometric Identities
sin(%— 0) =cosé

cos(%—@) =siné

sind/cosd = tan &

sin?@+cos’6=1

sec’d—tan’ 0 =1

csc’ @ —cot’ 9 =1

sin 26 = 2sin&cosé

c0s26 = cos”* @ —sin® @ = 2cos’ & -1=1-2sin’ @
sin(o. = ) =sinacos f £ cosasin f

COS(a.+ ) = COSaCOS S FSinasin S

tan (o + f) = tana + tan f
B 1Ftanatan g

sina tsin g = Zsin%(a J_rﬁ)cos%(a +p)



e Expansions

Binomial:
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e Derivative and Integrals
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dx dx
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—SINx =CO0Sx
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jsin xdx = —COSXx
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jCOSxdx =sinx
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J'tan xdx =—-Incosx

d
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J'sinz xdx = %x —%sin 2x
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Vector Derivatives

Cartesian.
Gradient: V¢ =ﬁfc+ﬁj;+ﬁ£
ox oJy 0Oz
12
Divergence: V-V = oV, A v,
ox Jdy Oz
- o, . 0 . OV, v ..
Curl: Vv = (2em Dy (Do _Deys (D Vs
oy 0Oz Oz Ox ox Oy
2 2 2
Laplacian: V%t = d 5 : a z : a 2
ox® Jy° 0z
Spherical.
ot. 10t~ 1 oOt.

Gradient: Vi=—r+——0+———¢
or rof rsin@ dg¢

ov
Divergence: V-V = izi(rzv,% #i(sin ,)+ 1 —+
r°or rsin@ o6 rsin@ o¢
Curl:
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2
Laplacian: Vztzizi(rzﬁ +— 1 i(sinﬁﬁh%a z
rcor  Jr r°sin@ oé 20" r°sin“ @ o¢

Cylindrical.

Gradient: V¢ = ﬁ[) + lﬁ(ﬁ + ﬁé

op pdp Oz
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Divergence: V-V:lﬁ(p\/ L1 v,
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e Spherical and cylindrical coordinates

Spherical

% =sin @ cos ¢F + cos 6 cos #O — sin g

x =rsin@cos¢
= sin 0 sin ¢F + cos O sin $0 + cos ¢

y=rsingsing
z=rCosé

E PR

cos @7 — sin 60

r=qx’+yt+z? F = sin @ cos ¢x + sin @sin gy + cos 67
0 =tan(yx? + % 1z) | 10 = cos Hcos ¢gx + cos Fsin gy —sin &
¢ =tan*(y/x) ¢ = —Sin ¢x + oS ¢z

Cylindrical
X = pCosg X = cos ¢p —sin ¢g
y = psing $ =sin ¢p + cos ¢p
= =1
p= }x2+y2 ﬁ:COS¢.§+S|n¢j\7
z=2Z £=£




e Vector ldentities
Triple Products

1. A-(BxC)=B-(CxA)=C-(AxB)
2. Ax(BxC)=B(C-A)—C(A-B)

Product Rules

V(fg) = f(Vg)+g(Vf)

V(4-C)= Ax(VxB)+ Bx(VxA)+(4-V)B+(B-V)A
Vi(fA)=f(V-A)+ ANV f)

V- (AxB)=B-(VxA)—A-(VxB)

Vx(fA)= f(VxA)~ Ax(Vf)
Vx(AxB)=(B-V)A—(A-V)B+ A(V-B)—B(V-A)

o0k whN

Second Derivatives

1. V(VxA)=0
2. Vx(Vf)=0
3. Vx(VxA)=V(V-A)-V?A

e Fundamental Theorems:

Gradient Theorem: Ib(Vf)-dl = f(b) - f(a)
Divergence Theorem: I(V -A)dt = §A -da

Curl Theorem: J(V x A)da = §§A -dl



