For the triangle alongside: B

(7

A4 ¢ c

Area formula Area = éab sin C'

Cosine rule 02 = b2 + ¢ — 2bccos A

sin A sin B sin C'

Sine rule
a b ¢

If you have the choice of rules to use, use the cosine rule to
avoid the ambiguous case.

THE GENERAL SINE FUNCTION

If we begin with y = sin =, we can perform transformations to
produce the general sine function f(z) = Asin B(z—C)+D.
We have a vertical stretch with factor A and a horizontal stretch

with factor %, followed by a translation with vector (g) ;
The generai sine function has the following properties:

e the amplitude is |A|
e the principal axis is y =D
2

e the periodis 3.

OTHER TRIGONOMETRIC FUNCTIONS

— s cab 27
y = cosng has period <.
y = tannz has period I.
1
COSECT O CSCT = — secantx or secx = .
sinz COS T
1 cos T
cotangentr or cotx = = — :
tanz sinz

When graphing cscxz, secx and cotz, there will be vertical
asymptotes corresponding to the zeros of sin z, cos z and tan z.
cot x will have zeros corresponding to the vertical asymptotes
of tan z.

TRIGONOMETRIC IDENTITIES

cos?f +sin®@ =1

cos (6 + 2km) = cos@ and sin (0 4+ 2kw) = sind for all
keZ !

cos (—f) = cos @, sin(—4@) = —sind and

tan (—6) = —tan®

e (% i 9) =sinf and sin (% =

6’) = cosf

5 ;
22 and 14 cot?z =csc’x

tan® z + 1 = sec
cos (A + B) = cos Acos B Fsin Asin B
sin (A + B) =sin Acos B % cos Asin B

tan A +tan B
1T tan Atan B
5in 24 = 2sin Acos A

cos? A —sin? A
cos24 =< 1 —2sin? 4
Qcos A —1

tan (A + B) =

2tan A

tan24 = ———
1—tan® A
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cos’x = % + % cos (2z)

sin? x =

Pl

cos (2x)

b =

TRIGONOMETRIC EQUATIONS

To solve trigonometric equations we can either use graphs from
technology, or algebraic methods involving the trigonometric
identities. In ecither case we must make sure to include all
solutions on the specified domain.

We need to use the inverse trigonometric functions to invert sin,
cos and tan.

Function Domain Range
x> arcsin z [=1,.1] [71'2‘-, %]
Z > Arccos =1, 1] [0, 7
x +» arctanz | |—00, 0] ]—%’ %[

The ranges of these functions are important because our
calculator will only give us the one answer in the range.
Sometimes other solutions may also be possible. For example,
when using arcsin our calculator will always give us an acute
angle answer, but the obtuse angle with the same sine may also
be valid.

An equation of the form asinx = becosz can always be

solved as tanz = E

SKILL BUILDER QUESTIONS

10

Convert;

a 2T radians to degrees b 140° to radians.

9

Find the exact value of:

a Sin(%ﬂ) b cos (éf) c ta.n(f%)

A sector of a circle of radius 10 cm has a perimeter of 40 cm.

Find the area of the sector.

A sector of a circle has an arc length of 6 cm and an area of

20 cm®. Find the angle of the sector.

A chord of a circle has length 6 cm. If the radius of the circle is

5 cm, find the area of the minor segment cut off by the chord.

Find the largest angle of the triangle with sides 11 cm, 9 cm and

T cm.

In triangle ABC, AB = 15 cm, AC = 12 cm and angle ABC

measures 30°. Find the size of the angle ACB.

(20>

5cm

8 cm
a Find cosé. b Find the area of the triangle.

In triangle PQR, PR = 12 cm, RQ = 11 cm, and

g RfQ = 60°. Find the length of [PQ], giving your
answer in radical form.

What consecutive transformations map the graph of y = sinx

onto:

. [T
a y=2sin (;)

b y:sin(er%)—li?

11

12

13
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15

16
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19

20
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22
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24
25
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27
28

29

30

31

32

Find the period of:
a y= —sin(3z) b y:2sin(§)+l

¢ y=sinz 5.

17 (£3)
i (1)
?{ Pc\i/Q ;
%!_

For the illustrated sine function, find the coordinates of the points
P and Q.

On the same set of axes, sketch the graphs of f(x) = sinz and
glz) =—14+2f(2z+ ) for —w <z < 7.

Find the amplitude, principal axis and period of the following
functions:

a f(z)=sindx b f(z)=—2sin (g) — 1.
Find the period of:

5)
a y=cos|—
? 3

¢ y=sin3z 4 sinx.

b y = tan(bx)

Find the exact period of g(z) = tan 2z + tan 3z.
Find the equations of the vertical asymptotes on [—27, 27] for:
a f(z)= cse(z) b f: x> sec(2x)
: +(3)
- —].
g: @i cot |
Sketch the graph of y = csc(x) for x € [0, 37].

Sketch the graph of y = arccosz, clearly showing the axes
intercepts and endpoints.

Find the exact value of arcsin(— %) +arctan(1) +arccos(— % 3
Find:

a sin (arccos(— ﬁ))

2

b tan (arcsin( ))

Sk

3 _

Simplify sin (‘2 ) tan(¢ + ).

Simplify 1 sin’ @
impli e —
B 1+ cosf

Find the exact value of cos79° cos 71% — sin 797 sin T1°.

If cos(2z) = %, find the exact value of sinx.
0 is obtuse and sinf = %; Find the exact value of sin 20.

If tan® = 2, find the exact values of tan20 and tan 36.

Given that tan2A4 = sin A where sin A # 0, find cos A in
simplest radical form.

Suppose sinx — 2cosz = Agin(z + o) where A > 0 and
0 < a < 2w Find A and a.

If 26 € [r, 2¥] and tan(2) = 2, find the exact value of
tand.

1), find the exact value of tan .

If sinz = 2s8in (m4 =

Show that csc(2z) —cot(2z) = tanx and hence find the exact

value of tan (i’—:) A

33 Show that ———— — = —(secf + tané) provided that
tand — sec
cosf £ 0.
34 Solve sin2z = sinx for © € [—7, w], giving exact answers.
35 2sin?z —cosx =1 for = € [0, 2x]. Find the exact value(s)
of a.
36 Solve for x: sine +cosxz =1 where 0 < x < 7.
37 Find z if arcsin(2z — 3) = —%.
38 If cos2a =sin?ea, find the exact value of cota.
39 Solve the equation cot6 + tanf =2 for 0 € |—3, 5[.
50 Solve for z where z € [—m, 3x|, giving exact answers:
a V3tan (£) =—1 b /3 + 2sin(2z) = 0.
41 Find the exact solutions of sinz ++/3cosz = 0.
sinf + 2 cos @ .
52 ——— = 2, find the exact value of tan 20.
sinf — cos @
TOPIC 4: MATRICES

A matrix is a rectangular array of numbers arranged in rows
and colummns.

If a matrix has m rows and n columns, its order is m X n.

Two matrices are equal if they have the same order and the
elements in corresponding positions are equal.

To add two matrices of the same order, we add the elements in
corresponding positions.

To subtract two matrices of the same order, we subtract the
elements in corresponding positions.

To multiply a matrix by a scalar, we multiply every element by
that scalar.

We can only multiply matrix A by matrix B if the number of
columns in A equals the number of rows in B.

If A is m X p and B is p X n then the product matrix AB is
m X n. The element in the rth row and cth column of AB is the
sum of the products of the elements in the rth row of A with
the corresponding elements in the cth column of B.

In general, AB £ BA,
A zero matrix O is a matrix in which all elements are zero.
A+0=0+ A=A for all matrices A of the same order.

An identity matrix I is a square matrix with 1s along the leading
diagonal and zeros everywhere else.

ATl = TA = A for all square matrices A of the same order.

The determinant of the matrix A = (Z 3)
is det A or |A| = ad — be.

The inverse of square matrix A is the matrix A~! such that
AATT=ATTAST

If |A| =0 then A" does not exist and A is singular.

If |A| # 0 then A is invertible.
. 1 —

If A:(“ b) then A‘l——(d b).
¢ d \A} —€¢ a
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