Math 2412 Instructor: Adnan Said Chapter 6

1) The Law of Sines
a _ b _ ¢
sinA sinB sinC

2) Area of an Oblique Triangle

Area=%bcsinA=%acsinB =%ab sin C.

3) Law of Cosines

Standard Form Alternative Form
2 2 _ .2
a2 =b2 + 2 -2bc cos A cos A=DPtcc-a
2bc
2.2_1K2
b2 =a2 + 2 -2ac cos B cosB=2a-*tcc-b
2ac
2 2_.2
c2 = a2 + b2 -2ab cos C cos C=a-+bs-c
2ab

4) Heron's Area Formula

Area = \/s(s -a)(s -b)(s-c) ; where s = %.

5) Relations Between Polar and Rectangular Coordinates
Use the formulas r =x2 + y2 orr2 = x2 +y2

cos0=X or x=rcos O
r

sin0=Y or y=rsin 0.
r

tano=Y
X

6) Symmetry with Respect to the Polar Axis (x-Axis)

Replace O with -0. If an equivalent equation results,
the graph is symmetric with respect to the polar axis.

1)

2)

3)

4)

5)

6)




7) Symmetry with Respect to the Line 6 = /2 (y-Axis) 7)

Replace (r, 0) with (-, -0). If an equivalent equation results,
the graph is symmetric with respect to the line 0 = n/2.

8) Symmetry with Respect to the Pole (Origin) 8)

Replace r with -r. If an equivalent equation results,
the graph is symmetric with respect to the pole.

9) Circles in Polar Coordinates 9)

The graph of r = a cos O is a circle with center at % , 0]

and diameter |al.

The graph of r = a sin 0O is a circle with center at |0, %]
and diameter |al.
10) Limacons in Polar Coordinates 10)

The graphsof r=a*b cos O, r=a*b sin O are called
limacons.

If% =1, the limacon is heart-shaped, and called a cardioid.
If% <1, the limacon has an inner loop.
If1< % <2, the limacon is dimpled with no inner loop.

If% > 2, the limacon has no dimple and no inner loop.

11 Polar Form of a Complex Number 11)
The polar form of z=a + biis z=r(cos O +i sin 0),

wherea=rcos0,b=rsin0, r=1a2 + b2, and tan 0 =h.
a

12) Product of Two Complex Numbers in Polar Form 12)
Let z1 = r1(cos 01 +1isin O1) and zp = ro(cos 07 +1i sin O9).

71Z) = 1112 [(cos (01 +07) +isin (01 + 92)].




13) Quotient of Two Complex Numbers in Polar Form

Let z1 = r1(cos 01 +1isin O1) and zp = rp(cos 07 +isin O7) .

1.1 [(cos (01 -02) +isin (01 -0 )].
z) 1)

14) DeMoivre's Theorem
If z = r(cos O +1i sin 6), then z = M{cos (n) +1i sin (nO)).

15) Component Form of a Vector
With initial point P = (p1, p2) and terminal point

Q=(q1,92) , PQ=(q1-p1, @2-p2)= [v1, v2)

16) Magnitude of a Vector

va=<v1 , V2 >, then livll = v12 + v22 .

17) Linear combination of the vectors i and j
va=<V1 , V2>,thenv=V1i +V2j

18) Direction Angle

If O is the angle from the positive x -axis to vector v, then
0 is called the direction angle of the vector v ; tan O = Y2
vl

The vector v can be written as v = vl ( cos O,sin O )

19) Dot Product
Ifu= <u1 , u2> and v = <v1 , V2 >, then u v =ujvy+ugvy

20) Angle Between Two Vectors

cos0=—1"V .0<=0=<n

4
lull vl

21) Work
W= IIFll-ll ABll+ cos O
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