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1 Linear Algebra
T+ W= (vy +wy)i+ (va +ws2)j+ (v —|—w3)l%

U+ = vywy + vows + vyws = |U]|W| cos
v-w,5=0 R
TX W= (Ugwg — Ugwg)’z — (v1w3 — ’Ugwl)j+ (’Ulwg — Ugwl)k
U X W = det U1 (%) V3 = —(117 X ’U)
wp w2 w3z
Ux (W V) = |0 x W] = |¥] || sin O
azﬁ zszl% ixk=1 kxi=}
U] = 5

m _
12:| M 1 _ 1
det M = m11M22 — M12Ma

1.1 Projections (U onto w)
(@ || ):
(U L w):

Scalar: v/ = |0]cos€ Vector: ¢/ = v = U - |

Rejection: v/ = v — o'

1.2 Plane with Normal 7i and Point Pg

i = ai + bj + ck Py = (0, Y0, 20)

a(x —x0) + by —yo) + ¢z — 20) =0 = axo + byo + czo = d

ar+by+cz=d

1.3 Plane Passing Through 3 Points, /RPQ

P = (p1,p2,p3) Q=1(q1,92,93) R=(r1,72,73)

PQ = (q1—p1,92—p2,93—D3) PR = (ry—p1,r2—p2,73—P3)

]@ x PR = ai+bj+ck = a(x—x0) +b(y —yo) +c(z — ) =0
with xg, yo, 2o from P, Q, or R

2 Differential Equations
(% =r—>y=322+C
42 — kP — P = Pyeft
ij{ =k(Ty —Tg) = T = (Ty — Tg)e** + TE
f(x)g(x) = h'(z) = f'(x)g(x) +

Product rule: h(z) =
Quotient rule: h(z) = f@) W (z) = i (7”)9(70)( )f)(ﬂﬂ)g ()

g(z) (
Chain rule: h(z) = f(g( ) ;; h'(xz) = f'(g(x)) - ¢'(x)

Equivalently: & == SZ =

L= f(z)-

keR

f(z)g'(z)

Separation of variables:

g(y) = q(y) dy = f(z)dx

2.1 Identities
ief(m) — f’( )ef(z)
i %loga

dz
2.2 Partial Differential Equations: f(z,y, z)

lnf( ): f(x))
L x>0

~ zlna

a® =a*Ina

Grad: Vf = OfA‘i'g{,j + 2k Vaf=7-Vf
Div: V- f = 8fT 4 6fy + 3fz
: — o 2 B
Curl: V x f = det % 35 s
fo fy [:
Chain rule: = = f(x(t),y(1)) : & = 55 + 52 ¥
z%f(m((atha... tm), xna(tl,...,tm)) :
ot, = omyot, T axzn at;
3 Integration
By parts: fud”u:uv—fvdu
or: [u(42) x—uv—fv( )dg;
Substitution rule: J flu) do = f fu
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Integrating factor glven linear D. E., d t + P(t)y
pl(t) = el PO J & () -y) dt = [ p(t)

3.1 Identities

Je"de=¢e"

Q(t)i

Je Fdr=—e" [e*dx=1e™

a

Ja® de = m
3.2 Applications
Disk, Ox: V—wfb f(z)]?dx

As=2r [} f(o W1+ [P do
Washer, Ox: V—7Tf [f ()] [()} du
Shell, Ox: V—27rf yg(y) d
Shell, Oy V=2r[laf(x)d

la=[p2 \J1+ (/@) do

2
r = y—g()—>€ =[5 (%)2+<%) dt

As—w

3.3 Partial Fractions: f(z) =

% +1M@

P(z)/Q(x)

k k
Q(z) : (az+b)* — i; ﬁ

E _Ajz+B;
aa:2+ba:+c

=1

(az?+bx+c)k —

3.4 Line Integral

Line integral:
F = (Fi, F2J7 Fyk)

[F-drF = fF(F(t))-F’dt:
C

7= (xi, yj, zk)

1 C
Conservative field, endpoints P;, Ps:

. P2
~dif = [ Vf-dr=f(P2)— f(P1)

Flux integral: & =

Divergence theorem: ¢f F -7 dS = [[[(V - F) dV
S

Gregn’s theorem:
F(a,y) = Pz, y)i+ Qz,y))
§ 7 dr= | (fff) dA
c

Stokes’ theorem. $F-di= [[(V x F)dS
c S

4 Series
n—1
Arithmetic: ) a + kd = §(2a + (n — 1)d)
k=0
n—1
Geometric: Y ar* =a (Tr:f)
k=0

5 Statistics
_ Zrl

T = S(xi—z)®

uffz“

1 Z Zi—T y7
Sample geometric mean: /][] z;

5.1 Binomials

XT;— 2
o= 1/ 2L - )
Sample RMS: 4/ ETIQ

1‘ =

(a+b)" = EO (ma* =% (3) = m
neN keN* k<n

http://apollo.effendi.me/cemt/



Math Supplement - kmyates @mtu.edu

2025/08/17 14:35

5.2 Probability and Combinatorics

P(AVB) =P(A)+P(B) P(AUB) =P(A)+P(B)—-P(ANB)
P(AAB) =P(A)P(B) P(ANB) =P(A|B)P(B) =P(B|A)P(A)
P(A|B P(ANB) _ P(B|AP(A) _ P(B|A)P(A)
(A|B) = P(B) P(B) — P(BJA)P(A)+P(B[-A)P(—A)

Binomial distribution: k successes, n trials, success probability P

B(k;n,P) = (Z)Pk(l —P)n—k
P, =nk (repetition) "P, = (n%'k), (no repetition)
noy = 7;2]9 11)), (repetition) "Cj = 7;&(;{ 71 (no repetition)
Multisets: ™ P,.(n; nl,ng, cey ) = W'"k,

Derangement: !n = n! Z (2—})1 n >0
i=0

5.3 t-Statistic
One sample: t = Z—4

s/vn
Paired samples:
zq—z})]? 71/2
{— Swi—sl) Z(xl—x/l)f—[i‘lnl”}

Independent samples:

> ~1/2
<Z(A2> )—@?) (&ﬂ‘é)]

5.4 Statistical Tests for Comparing Means

2
— (Zﬂ’:}) +Z(BZ
natnpg—2

t=(pa—pn)

2
°1 > F.INV.RT (a, vy, v2) = significant
2

= = 2 2
|Z1—2Z2| ning s _ siv1tszra
Spooled ni+ng pooled v1+tve

T1—T2
t > T.INV.2T(a, V') = significant

S ~ Sy t=

Sy ™ Sp Lt = 7#%/711%3/@
;o [Sf/nl-i-sg/nz]z
V= &m0 it (s3/na)? s

6 Geometry

Aparallelngram =bh Atriangle = 0.5bA
Atrapezoid = 05(a + b)ﬁ Acircle =T7r
Veube = 3 As, cube = 65>

Vvsphere = %777“3 As, sphere = 4arr?

Vrec. prism — €1€2FL 1457 rec. prism — 2(£1€2 + Elﬁ + éQFL)
chlinder =mr?h 1437 cylinder = 2mrh + 2mr?

o2
As, rt. circ. cone — WT\/W

2

2,

_ mrih

Vrt, circ. cone — T3

flezﬁ
3

V;Jyramid =
A pyramia = 0ls + 0] (2) + 62+ 04/ ()" + 42

7 Trigonometric Identities

sinf = (csch)~! cosf = (sec)~!
co-function(% — ) = function(6)

sin(u £+ v) = sinwu cosv £ cosusinw
cos(u £ v) = cosucosv F sinusin v
tan(u £ v) = faputiany

sin(20) = 2 sm gcos 0

cos(26) = cos? 0

tan 6 = (cot §) 7!

—sin?0 =2cos?2f—1=1-2sin%6

tan(20) = {22027

Sin2 f = 1—C§s 260 COS2 0 = 1+C§S 260 tan2 0 = }J—rgg: gz
sinu + sinv = 2sin “'2“’ cos “5~

sinu — sinv = 2 cos “*2'” sin “2“

cosu + cosv = 2 cos “'2*'” cos ¥ o

cosu — cosv = —2sin Y2

sinusiny — cos(u—v)—cos(u+v)

COSUCOSV — cos(u—v)+cos(u+v)

2
sinwcos v — sm(u—&-’u)—;—sm(u—'u)
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sin(u+v)—sin(u—wv)

cosusinv =

cos? 9+sm =1 e +1=0 e =cosx +1sinx
RN . 1

cosT = 5 sinx = 5

8 Fourier and Laplace Transforms

gg( f g 727T’Lft dt
T =gty = [ g df
f(t) ~ Ao + 21 [An cog( 2”) + B, Sln( 2;t)]
T/2 B
Ao=7 [ f(t)dt
—T/2
T/2 T/2
A, =2 [ f(t)cos (222) dt Z [ f(t)sin(222) dt
—T/2 —T/2
o0 —n2mwat T/2 n27r7.t
ft)= > cue™ 7T r | f®) nez
n=-—00 —T/2
g(t):Gs):fooog(t)e_st dt s=oc4+w 0<t<oo
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