MATH 1316 MLM Final Exam Formula Sheet

. : . at+tB a—-p
1 sina + sin 8 = 2sin > cos 3
51na51nﬁ=5[ms(a—ﬁ) — cos(a + B)] . . Cw-B a+B
sina — sin 8 = 2sin 5 cos—,
1
=5 - a + o —
cos a cos 3 2[(:05(:: B) + cos(a + B)] G - i) = DG ZBcos 23
; - : .oa -t .oa—
sinacos B = 5[3111{& + B) +sin(a — B)] cosa — cos B = —2sin— L o 5 B
¢ =a*+ b>— 2abcos C
2 o . 2 _ .2 2
sinA _ sinB _ sinC b* = a" + ¢ — 2accos B
= = 2 2 2
a b c a-=b"+ ¢ — 2bccos A K =labsinC
2
1
K =\/s(s—a)(s—b)(s—c) where s =E(a+b+c)
Symmetry with Respect to the Polar Axis (x-Axis)
In a polar equation, replace 6 by —@. If an equivalent equation results, the
graph is symmetric with respect to the polar axis.
Symmetry with Respect to the Line § = % - AXis)
In a polar equation, replace 6 by = — 6. If an equivalent equation results,
the graph is symmetric with respect to the line 8 = %
Symmetry with Respect to the Pole (Origin)
In a polar equation, replace r by —r or 8 by 8 + . If an equivalent
equation results, the graph is symmetric with respect to the pole.

- . A . w w
y=sin""x ifandonlyif x =siny where -1=x=1, =5 =y= 7
y=cos!x ifandonlyif x=cosy where -1=x=1 0=sy=mx

—1 . . T kra
y=1lan 'x iHandonlyif x=tany where —o00 <y < 00, -3 <y< 7

y=sec'x ifandonlyif x=secy where |x|=1, 0=y=mw y# %

y=csclx ifandonlyif x=cscy where |[x| =1, —gﬂyﬂg, y # 0

y=cot™'x ifandonlyif x =coty where —-oo<x<oo, 0<y<s
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Description Line passing through the Vertical line Horizontal line
pole making an angle a
with the polar axis
Rectangular equation y = (tan a)x X=a y=b
Polar equation 0=a rcosf = a rsind = b
Typical graph 7 i Vi
o
—_— —- p— —
X X X
Circles
Description Center at the pole, radius a Passing through the pole, Passing through the pole,

Rectangular equation

Polar equation
Typical graph

xXX+yi=4a% a>0
r=a a=>0

0

>
T

tangent to the line

8= 1, center on the

polar axis, radius a

x2+y2=+2x, a>0

r= *2acosé,

"

a=10

2
<

—
X

tangent to the polar
axis, center on the line

ﬂ=§.radiusa
X+yl=+2ay, a>0
r= f2asind, a>0

Yy

Other Equations

Name

Cardioid

Limacon without inner loop

Limagon with inner loop

Polar equations r=a*acosf, a>0 r=a=* bcosh, a>b>0 r=a* bcosl, b>a>0
r=a*asinf, a>0 r=a*bsing, a>b>0 r=a* bsing, b>a>0
Typical graph iz 7 v4
X \\_/ X X
Name Lemniscate Rose with three petals Rose with four petals

Polar equations

Typical graph

r?=a%cos(20), a#0
r2=a%sin(20), a # 0

43

P —

g

r=asin(30), a>0
r=acos(30), a>0

4

—_—

N

r=asin(20), a>0

r=acos(20), a>0

7
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Z=x+Yyi |z|:«fx2 +y° If z = x + yi, then its conjugate, denoted Z , is Z = x— i
|z|=4/zZ and |z|=T z=r(cosO+isin@) giving z=re'"

Suppose w =re'? is a complex number and n > 2 is an integer. If w # 0, there are n distinct complex roots of w,
1

7](0+2k7r)

given by the formula z, = Q/Fe'[” ,Wherek=0,1,2,...,n—1.

If z=re'’ isacomplex number, then z" =r"e'"”, where n > 1 is an integer.

[}

Suppose z; = rie'™ and z, = re'® are two complex numbers. Then

212y = el pei® = rlrze"(”' + )

If z, # 0, then

If v=ai+ b jand w = mi + b, are two vectors, the dot product v-w is

defined as

Y*W = ad: + b|bz

nmv

laliivi

cosfl =
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If v and w are two nonzero, nonorthogonal vectors, the vector projection of v
onto w is

Y, = : W
1
||""||2

The decomposition of v into v; and v,, where v, is parallel to w, and v; is
orthogonal to w, is

YW
||2w V=¥ =W

v, =
lw

If v =ai + bj + ck is a nonzero vector in space, the direction angles a, B,
and y obey

a b b

a
Cosa = ——— CDSB — —_ =
Vat + b + 2 ]l‘*’” Va + b+ ¢ ”\‘”

C —

C
cosy =
Vat + b + ¢* [Ivl

v =||v|[(cose)i+(cosB)j+(cosy)k]

Ifv=aji+ bj + cikand w = mi + bsj + c;k are two vectors in space, the
cross product v X w is defined as the vector

vXw= (bc;, = byey)i— (ajc; — azey)j + (ajby — ayby)k

i j k
VA W= 45} ;1 | = bl Cli— “al % blk
a, by ¢ by ¢ i €3 a; by
cos(a + B) = cosacos B — sinasin B cos(a — B) = cosacos B + sinasin 8
sin(a + B) = sinacos 8 + cosasin sin(e — ) =sinacos 8 — cos asin 3
tan @ + tan 8 tana — tan 8
fan(a + = fan(a — =
( B) 1 — tanatan 8 ( 2 1 + tan a tan B
sin(26) = 2sin 6 cos 6 cos(20) =1 — 2sin0 29) 2 tan 6
tan =

cos(20) = cos’ @ — sin’ 0 cos(20) = 2cos’0 — 1 1 — tan’ 6
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.o 1 —cosa
sm2 = _1!—2
cosg= I 1 +§03a

e l — cosa ¢ 1-—cosa sin a
tan_ = £ ./~ e L — =
2 1+ cosa 2 sin a

1 + cos a




