Gr 11 Mathematics
Trig General Solution
Revise of Trig Functions

Example 1

Sketch the graph of y=sin x for x

= We can make use of a table or a calculator to determine the critical points
on the graph.

*  The endpoints of the domain must be included i.e.
x=—360° and x = 360°

*  All intercepts with the x and y axis must be indicated as well as all minimum
and maximum points (turning points)

1. Given fix)=2cos x and g(x) = sin (x + 30°)

a)

Sketch the graphs of fand g on the same set of axes for
x £ [ 150°; 180°]

Clearly show all intercepts with the axes and the coordinates of

turning points.

Use your graph to answer the following questions:

b)
c)
d)
€)
n
g)

h)

Write down the period of f

For which values of x is fix) = g(x)?

For which values of x is fix) > 07

For which values of x is g(x) increasing?

Determine one value of x for which flx) = g(x) = L.5.

If the curve of fis moved down one unit, write down the new
equation of f.

If the curve of g is moved 45° to the left, write down the new
equation of g.
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1. a) Vv for g(x)=2cos x

and v/ for f{x) = sin{x + 30°)
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b) period = 3607/

¢) x=-120°or 60° v

d) for flx) =0; x £ (907 90°) v

€) g(x) increasing when x € (-120°; 60°) '/

f) x=0°/

g) New flx) =2¢cos x -1/
h) Original equation: g(x) = sin (x + 30°), with 45° shift to the left:

g(x) = sin (i + 30° + 45%) so g(x) =sin (x + 75°) v/
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Solution
x 3607 | 2707 | 1RD" an® o o0 1807 | 2707 | 3607
y| 0 ! S R ! 0 0 Domain: all the possible ©
wvalues on the graph
-2 1) Y (907 1) Range: all the possible y-
wvalues on the graph
Amplitude: the maximum
¥i|= simx S
distance from the equilibrium
X position{in the above araph
TR ' . T e, the rfuuilihrium pasition is the
X-3xIs.
Pericd: number of degrees to
complete a wave or a cycle.
90T -1) @71
Example 2
1lse the graph y = sin x above to answer these questions:
1. What are the maximum and minimum values of y = sin x7 2
1. Writc down the domain and the range of y =sin x. 4
3. Write down the x-intercepts of y=sm x. i2)
4. What iz the amplitude of the graph of y = sin ¥7 i
5. Whal is the period of the graph of y =sin 17 (1
1o
Solutions
¥ =sinx
1 Maximum Values | 1+ | at x=-270° and 90°
Minimum Values 1, atx=-90° and 270° Q)
2 Domain X € [~ 360°:360°), x € Rv'v
Range [F1:1] yeRvY 4
3 -intercepts 360°, 1807, 07, 1807 and 360"y (2)
4 Amplitude v ()
5 Period 360° [
[10]
Example 1 (Try Yourself — using identities)
Prove the following identities:
. ) 1
L. sin x -tan x + co$ X = 5o5 4)
. [ sinx .
2 (sinx + tan x) T+ cosy) = Sinx. tan (7)
1 Cos X
3. ST = T gny T ADX (6)
1 _tanx
4, fany Ttanx= o (5)

22|

e Factorise if necessary

Choose either the left-
hand side or the right-
hand side and simplify it
to look like the other side.
If both sides look difficult,
you can itry to simplify on
both sides until you reach
a point where both sides
are the same.

It is usually helpful to

= sin e
write tan © as e

Sometimes you need to

simplify g'g;% to tan 6.

If you have sin®x or cosZx
with +1 or —1, use the
squares identities

(sin“® =+ cos™8 = 1).

Find a common
denominator when
fractions are added or
subtracted.
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| _tanx
4 gy ttanx= e
Answers l : tanx
Answers LHS: gpy+tany RHS: ==
<l / s X
1. LHS: sin.x. tan x + cos x _ 1 + sin x _sinx 1
= stnx. % + Cosx  + Cos X - 5_.._1:E Cos Xt v TCeosK v. s’ x
Cos X
_sin’x 4 osx i
CoS T 1 _cosx / sin ¢ - |
_ sin-',z(-;‘:(ojl xS _ mls _ /= RHS(4) sinx Cos X SIN X.COS X
* _cos’x+sin’x/
Cosin tan x + cosx = ﬁ (4) §in X.c08 X
— 1
2. LHS: (sinx + tan x) ||:'£’t ,r.:| RHS: sin x. tan x SN X.c08 X
(o sinx ) _sinx ) . sin » LHS = RHS 5
= [sinx + & v [ fomey | =sin x. S5 |;’;
_ (sinxcosx+sinx/| sinx | _ sin’x v -
— cos X/ NI+ cos x| Tcosx
_[sinx(cosx+ D) sinx
=¥ oS T T+ cosx) Example 2
= i',ls; v (7) 2. Solve for x: sinx =-0,7
+ LHS = RHS % This l}me, place the reference angle in quadrants IIT and IV (sin x is
negative)
x=180°+44,42.....°+ k360° or x = 360°-44,42.....°+ k360° k €Z
x = 224.42° + k360° or x = 315,57° + k360, k €Z
3. RHS: —5X 4 tanx (Correct to two decimal place)
1 +sinx
COs X sin x
=T+sinx Tcosxv
_cos’x+sinx(l +sinx)/ Example 3
cosx (1 +sinx)/ 3. Solve forx: cosx=-0,7 Reference angle = 134,427....°
i w trig identity: cosx + sinx = 1 cos x is negative in quadrants II and I11.
onXsL-TmN) ’ x=360° - 134,43° = 225 57°
= _l+snxy x = 134,43° + £k360° or x =225,57° + k360° k €Z
w; Z(1Hsmz) (Correct to two decimal place)
=zsosxt v = LHS
. 1. .. . CO8X 3 .
- COSX ~ T+gnx T 1ADX (6) Anewers
a) 5sinx=cos 320° Lyl
— . . . p— 5 sin v = 0,766044 Al
Determine the general solution for x in the following equations: e 5=
. . SHIFT 5in ANS =
5 o = 0 (1 . L A Rel angle = 8.81°
a) sinx=cos 320 (correct to 2 decimal places) g1t 4 I OR A = 150 51 5 T
Tian ¢+ 41 = 1 SETe P A=1T119° + E360° / ked (4
b) tanrt{3=0 (without using a calculator) g, e sReR@
! b} Jtanx +3=10
tan -1 - . . Jtanx=-V3 _
':} 3 = _3 |C0rl’EL‘l to one demmal PIHCE} []-[}} tan x = —'1 v [special angle: tan 30° tan 30° = T“]
Ref angle = 3(°
r=180° - 30° + K1R0®
x=150° + K180° / ke T (3)
Example 5 — —
& Qolva for v tan r=107 .
hY .‘ml‘»e for xtan xy=10,7 w |||_ — —L"”:'T_] =3 multiply both sides by 2
tan x 15 positive n quadrants | and 111, | NBH fany_1=6
Reference angle = 34.99° (correct to 2 dec places) ' ForTan equations tanx =5 ./ reference angle is 78,69...°
=1 © ; 0° + 1 v =7 o ; X = 1807 -TR,69...° + K180°
r=3499... o IR0°+3499. °=21499  general solution, we : e ;’ )
- iod of TR & - x=101,31° + K180° k €2/ )
Now the period of the tan graph is 180, so the other points use +k 1807 because ' . s ) (19
of intersection occur 180° to the right or left of the solutions. | | the period of a Tan
X=3499° + K180 % €1 ' function is 180°
{Correct to two decimal place) e

Example 6

v Solve for x: tany=-0,7
tan x is negative in quadrants 1l and IV,
The reference angle is -34.99.._..°
180°-34.99......°0= 145,01....°
1= 14501° + k180 k< .
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