Circular functions and trigonometry

3.1 The circle: radian measure of angles; length of an arc;
area of a sector [these formulas are in the formula packet]

3.2 Definition of cos @ and sin @ in terms of the unit circle.

. sin &
Definition of tan @ as p— RADIENT
[Lines through the origin can be expressed as mears
y = xtan 8, with gradient tan6.] SL g
3.3 The identity sin” @+cos” 8 =1 4

3.4 The graphs of sin x, cosx, and tan x

Functions of the form: f (x) =asin(b(x+c))+d
3.5 Solving trigonometric equations
3.6 Solutions of triangles [Law of Cosines, Law of Sines,
and finding the area of a triangle using trigonometry — these
formulas are given in the formula packet]

Double-angle formulas —given in formula packet= L/I =)
L/

Since you all have had trigonometry in some previous class,
you can simply read the trig chapters in our somewhat
excellent textbook or go to:
http://ibmaths.com/slnotes/trig.pdf to see the revision notes.

Let’s consider some IB-type problems and to see how much
you need to review on your own.



From: http://ibmaths.com [non-calculator]

Paper D IB SL Paper 1 Practice Papers

5. [Maximum mark 4]

The graph below shows the curve of y = 4 sin(%x) - p.
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a) Find the amplitude of the function. V’fﬁlP - 4
b) Find the period of the function.

c) Find the value of p. 63 = 5



Paper C IB SL Paper 1 Practice Papers
4. [Maximum mark 6] NN -CALC

Given that sin 8 = —% and cos 8 =

a) find the value of 6. 9'—: _%(:

b) Find the exact value of tan 4.

p=P

0

t~© = snb  _ s - -5 g
cos © >
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Now for a few GDC problems: M
1. [Maximum 4 marks] 4 \U.@g
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Solve the following equations forﬁ; x < 18009, I’X

a) 3sinf+cosf-=0 O = Jo/, $%S° SKH/ \

b) 4cos’6-1-0

5-06° g
5= 140 |




I put together the important parts of the sine function from

chapter 13 in our textbook.

Note: Our textbook is Mathematics for the International
student from Haese and Harris publications [but not
officially endorsed by IBO]

Here 1s it:

¢ in y=Asinz, A affects the amplitude and the amplitude is |A 3éo o
2

¢ in y=sinBzr, B>I0, B affects the period and the period is % OK “'?

¢ y=sin{x — (') isa horizontal translation of y =sinz through C units.

# y=sinr+ [ isavertical translation of y =sinz through D units.

e y=-sin{zx—C)+ D isa translation of y =sinx through vector [U] W

So, what does the graph of y = 3sin(4x)—5 look like?
ampP = 5

- 2 = -
o = s

[CAH_ TERPNS LA 170
vt [ OS/ l /[,m@(//’mo»/

What does the graph of y =3sin(x+4)+5 look like [in
comparison to the graph above?

AP = =
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How comfortable are you with areas and perimeters of
sectors? How about the Laws of Sine and Cosine?
Here are highlights from chapter 12 of our textbook:

Reminder: sector
ﬂpmt of circle)

SECTORS

~ATTS] gsector of a circle of radius r and
angle 8% at’the centre.

{ If { 15 the length of the arc from A to B then:
|
|
\ . i:{ }xzm* W
______#../ o area = (%) x mr?

Above ugraphic from page 239
The Cosine Rule from page 241: A Z ) C be %ﬁ/&/

The cosine rule involves the sides and angles of a triangle. N a /@‘ C /e

Inany AABC: " , , 7%.5
a‘ =b*+c° —2bccosA -

or b =a?+ec? —2accosB
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or o2 =a? +b? —2abcosC 5 ; . SZDZ;3
From page 241: Ke-prLP NEeiend  oF REMULH
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A formula that you might be familiar with:
LABELLING TRIANGLES

If triangle ABC has angles of size A°, B°, C°,
the sides opposite these angles are labelled a,
b and ¢ respectivel .

area = %m’;.ﬂ.in C.
[From page 236 and it is in the formula packet]

Summary:

Given the lengths of two sides of a triangle and the
angle between them (called the included angle), the

area of the triangle is

a hall of the product of two sides and the sine of the
included angle.

Let’s try a few problems:

1 Find the area of:
a J] ]ﬂTl c

-__-,_-_______:; _:_'hm \;’2 \
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Here’s a sector example from page 239:

A sector has radus 12 cm and angle 65°. Find:
a 1ts arc length b 1is area A
: )
length = ! 2 b ~ (2 .
a arc leng =\ 30 x 2mrr area = 260 X T
LAY 12 oy 122
TR 360 "
= 13.6 cm =317 cm
N~
Ve

Now you try one:
2 A sector has an angle of 107.9° and an arc

[2 O(QUJL> = 3%(77\&&>

& > o~ ﬂﬂ/ (5/%‘))

length of 5.92 m. Find:
\

5.42= 1019 (a7

260
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A sector has radius 8.2 cm and arc length 13.5 cm. Find its angle.

i
arc length = | — | = 2mr
360

f
— x2xw = B8.2=133
a0
LB x2xaox B2 =360 x 13.3 {multiply both sides by 360}
60 = 13.3
fl = —————— =192.93
(2% m = 8.2)

So, 1ts angle 15 92.9°,

Now you try!

4 Find the angle of a sector of:
a radius4.3 m and arc length2.95m b radius 10 cm and area 30 cm?.

If time, do page 304 #9 [image from Google]
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P(r)=5+2sin(%) for[0,8]  KADIANS [IMALED

where 7 is the number of weeks [gdc-friendly]

(a) Initial population?
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(b) Smallest and Largest populations? | >~ o
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(¢) During what time interval(s) did the population exceed
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Homework

Read Chapter 12 and do the following problems:
Page 237 #2, 4, '7; page 238 #9; page 240 #4, 5

[ You really should read the chapter first.]
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