Supplementary Problems

These problems are intended for more advanced students. Some of them require concepts from

Calculus.

1.

Use the identity cos(30) = 4cos’(0) - 3cos(0) to solve each of the following equations:
(@ 4¢-3x=% (b) 83 -6x-4/3 =0, (c) X¥*-3x+1=0.

Convert each of the following functions into the form rsin(0 - «), with appropriate constants
r and o, and thus find the maximum and minimum values of f(0) without using

differentiation. Check using calculus.
(@) f(B) = 2sin(B) - 2/3cos(0);
(b) f(0) = 20cos(0) + 21sn(0).

Prove the following identities and generalize:
sin(0) 0 0 0).

a8 —— = 8cog —|co§ —|coy —|;

0 59 Yo 2] )
sin(0)

O i 40032(%] ! 1}.

Let P = €% = cog(0) + isin(B). Show the following:

40052( Q] -1
3

@ P" = cos(nB) + isin(nd);

1-P"

D) 1 +P +P?+ .. +P"l= ;
1-P

(¢) 1 + cos(0) + cos(20) + - + cog(n - 1)O] =
[1 - cos(0)][1 - cos(nB)] + sin(0)sin(nod) .

2 - 2cos(0)

(@ Sn) - Sn(0) + - + sn(nb) _ tar{(n ¥ 1)6}
cos(0) + cos(20) + - + cos(nd) 2 '
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10.

Use the Euler Formula e® = cos(0) + isin(0) to express
(@ cos(0) intermsof e® and e ¥';
(b) sn(0) intermsof e® and e .

For every complex number z, the following series converges:

2 3
eZ:1+Z+Z_+Z_+...+_+...
2 6

Find (with some help from Problem 5) the series for:

(@ cos(z); (b) sin(z); (c) e¥; *(d) e*cos(bx), wherea and b are real numbers.

.(x—BJrE (x+[5+1:. .
Prove that Zsr{ > 4] co{ — 4] sn(B) + cos(w).
Show that sin(x + y + 2) = sin(x)cos(y)cos(z) + cos(xX)sin(y)cos(2)

+ cos(x)cos(y)sin(z) - sin(x)sin(y)sin(z).

Show that cos(x + y + z) = cos(x)cos(y)cos(2) - sin(x)sin(y)cos(2)
- sn(x)cos(y)sin(z) - cos(x)sin(y)sin(2).

(&) With the calculator in radian mode press RS SYMBOLIC DA m-OK to get into the
differentiation dialog box. Enter 'SIN(X)" in the EXPR: box, X in the VAR: box, and
make sure that "Symbolic" is chosen in the RESULT: box, then press m-OK.

(b) Leavetheresult of (a) on the stack but change the mode to degrees and repeat part (a).

(c) Why do you get different results to parts (a) and (b)?
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absolute value, 9, 10, 17, 24, 27
acute, 2, 5, 30, 32, 37
addition formula, 28, 29, 31
additive

identity, 15

inverse, 15

angle, 2-5,7, 9-11, 19, 21, 23, 25, 28, 30, 32,

34, 36-41

acute, 2, 5, 30, 32, 37

obtuse, 2, 5, 37

right, 2, 3,5, 25
annunciator, 11
Arccos, 33, 34, 36, 40
Arcsin, 32-34, 40
Arctan, 33, 34, 40
Argand Plane, 9, 10, 13, 15-18, 25
argument, 9-14, 17, 18, 26, 27, 30
associativity

of addition, 15

of multiplication, 15

bearing, 4

bold problem numbers, v

calculator commands
(X,Y), 36
A,11-13
T, 13
AS,iv, 13,20
CALC, 36
CANCEL, 35, 36
CHK, 11, 35
CHOOS, iv, 11
CMPL, 17, 20, 21
DA, iv, 11, 35, 36, 43
DRAW, 35, 36
DROP, 36
EDIT, 36

I ndex

ENTER, 4, 12, 20, 21, 35, 38-40
EQUATION, 13, 20
ERASE, 35, 36

EVAL, 13, 20

FLAG, 11

FT,3

IN, 3

LA, iv

LENGTH, 3

LINE, 37

LS, iv, 3, 11-13, 20, 36, 39, 40
MARK, 36

MODES, iv, 11

MTH, 11, 17, 20, 21

NXT, 17, 20, 21, 36

OK, iv, 11, 35, 36, 43
OPTS, 35, 36

PLOT, 35, 36

POLAR, 11, 21

RA, v, 13, 20, 35

RAD, 11

RESET, 36

RS, iv, 3,11, 12, 21, 35, 43
SPC, 11, 20, 21

SWAP, 40

SYMBOLIC, 21, 43
UA,iv, 11

UNITS, 3

calculator functions
+, 3
+/-, 17,21, 35
-, 38,39
x, 4,12, 21, 34, 39
+ 4,13, 38
-Qm, 21
VX, 3,13,20,21



1x, 34 display mode, iv

ABS, 21 fix, iv, 3, 11

ACOS, 34, 36 standard, iv, 13

ARG, 17,21

ASIN, 34, 40 distributive law, 15

ATAN, 34 double angle formulas, 28, 31, 32

C->R, 20 endpoint, 1

CONJ, 17 Euler Formula, 27, 28, 43

COS, 34, 36, 39 exact values, iv-v, 6, 21, 22

e, 13 haf angle formula, 28

IM, 20 hypotenuse, 2, 5, 12, 19, 32

NEG, 17 identity

R->C, 20, 21 additive, 15

RE, 20 multiplicative, 15

SIGN, 17

SIN, 34, 35, 38, 40, 43 imaginary axis, 18, 19, 22

TAN, 34 imaginary part, 19-21, 28

x?, 3, 39 inverse

additive, 15

commutativity multiplicative, 15

of addition, 15

of multiplication, 15 inverse function, 32

inverse trigonometric functions, 32, 33
complex number, 9-15, 17-20, 23, 26, 27, 30, isosceles, 4,5
31, 38, 43 Law of Cosines, 37, 39
on calculator, 11-15, 17, 18, 20, 21, 26 Law of Sines, 37-40
polar form, 9, 11, 14, 16, 19-21, 23, 30 magnitude, 1, 5, 8-13, 16, 25

rectangular form, 18-23, 30 modulus, 9
system, 9, 10, 15 multiplicative
identity, 15

conjugate, 16, 17, 22, 28, 29 inverse, 15
cos, 27-34, 36, 39, 43
Cosine, 33 negative, 9, 14, 16-18, 32
cot, 27, 29-32, 34 obtuse, 2, 5, 37
csc, 27, 30-34 origin, 9, 10, 13-18, 22, 36, 39
decimal approximation, iv-v, 6, 21, 22, 34,36 pardldl, 1, 4,5, 12
degree, 2, 7, 11, 13, 21, 26, 34, 35, 38, 40, 43 paralelogram, 5, 8, 10, 14, 18, 24
directed segments, 1, 5, 8 polar form, 9, 11, 14, 16, 19-23, 30
direction, 1, 5, 8, 10, 12, 13, 16 product, 10, 12, 14, 16

proportional sides, 3-5, 8, 26
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pure imaginary number, 18 subtraction, 16-19, 29, 39

Pythagoras, theorem of, 2, 3, 22, 25 subtraction formula, 29-31, 39
Pythagorean Identity, 30, 32, 39 sum, 2, 10, 12, 13, 16

radian, 2, 7, 11-13, 20, 21, 34, 36, 39-41,43  tan, 27, 29-34

ray, 1, 2,9, 15, 19 Tangent, 33, 34

real axis, 18, 19, 22 triangle, 2-5, 7, 12, 19, 20, 26, 32, 37-41
real part, 19-21, 28 30°-60°-90°, 5-7, 12, 19
rectangular form, 18-23, 30 45°-45°-90°, 5, 6, 19
rhombus, 24 equilateral, 4

right angle, 2, 5, 25 isosceles, 4, 5

right triangle, 2, 5-7, 19, 26, 32 right, 2, 5-7, 19, 26, 32
sec, 27, 29-32, 34, 40 smilar, 3-7, 26

segment, 1, 2, 10, 16
side of atriangle, 2, 4, 6, 19, 25, 32, 37, 38, 41 trigonometric function, 27, 30, 34, 40

similar triangles, 3-7, 26 UG, iv, 3,11, 13,34, 35
sin, 27-35, 43 units, 3
Sine, 32 unity, 9, 10, 13, 15, 17, 18
solving atriangle, 38-41 vertex, 2
square roots of complex numbers, 24, 25, 28,  well defined, 27

30, 31
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