learnXtra

Learn more... Learn Xtra

www.learnxtra.co.za

Mathematics
Grade 11

SESSION 9: TRIGONOMETRY: SPECIAL ANGLES & IDENTITIES

Key Concepts

In this session we will focus on summarising what you need to know about:

e Special angles and reduction formulae.
e Pythagoras questions and calculator work.
e |dentities and general solution.

X-planation
sinezl cos,ez5 tanezx
r r X
Quad 2 4 Quad 1
sin6  + sin6  +
cosO — cosO +
tan® - tan0 +
(x;y)
< » \
sin6 - sine  —
cosO — cosO +
tan® + tan0 -
Quad 3 v Quad 4
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Special Angles

\/E 45
45°
1
G(-2:0)
180°
F(0;-2)
v
270°
Identities
. sin®
cos’0+sin’0=1 tanQ ="
cosO

Tips for proving identities:

Change all into sin and cos.

Do not cancel over a + and -.
Remember a common denominator.
Use square identities if you can.
Keep looking at the RHS.

arwnE

Tips for general solution:
¢ |solate the sin, cos or tan.
Remember:
e Ifcos(A) =bTHEN (A) = ¥cos b + k360°,k € Z
e Ifsin(A) =dTHEN (A) = sin™1d + k360° or(4) = 180° — sin~1d + k360°k €
Z
e Iftan(b) = aTHEN (B) = tan"'a + k180°k € Z
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X-ample Questions
Question 1

If x=211° andy =47,5°, calculate correct to 2 decimal places:

1.1  cos2x (2)
1.2  sin(y—2x) (2)
1.3 Jtany+tan’y (3)
Question 2
c0s(360° — x) tan? x 1
2.1 Show that: — ( ) = (5)
sin(x—180°)cos(90°+ x)  cos x
2.2  Hence, calculate without the use of a calculator, the value of:
o 2 o
n .
cos330°tan" 30 (Leave answer in surd form) (2)

sin(—150°) cos120°

2.3 Simplify without using a calculator:
co0s?(180° + x)[—tan(360° — x).cos(90° — x) — sin(90° — x). cos 180°] (9)

2.4 Show how you can demonstrate that the value of tan 300° = —/3, without
using a calculator. (2)

2.5  Simplify as far as possible:
tan(— 0).sin(90° - 0)

551 sin(180°+6)+3sin(180°-0) (6)
2 a2
259 3+2c0s”B+2sin”P )
Question 3

Given tanx=+5 where x e[90° 270°] and ~/2cosy+1=0 wheresiny >0.
Determine the following using relevant diagrams:

sin? x

3.1 _
cos’y

(5)
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3.2 cos(180°+ X) )
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Question 4

If 2sinx—+/3=0 and cosx <0, find the following using a relevant diagram:

4.1  cos?x (4)
sin(180° + x) 3)
tan(360° — x)

4.3  co0s(90° —x).cos 30° (3)

Question 5

If tan A:E and A<90°, find the following in terms of p and k.

5.1 sinA (2)
1

5.2 F.cosA (2)

Question 6:

If cosP = _73 and sin P >0, use a sketch (no calculator) to find the value

J7 cos(90°+ P). (4)

Question 7

Prove that:

7.1 (sin A+cos A)? +(sin A—cos A)* =2 (4)

79 siné@ +1+.cos¢9: .2 (5)
1+cos@  sind sing

73 cos(180 —_Az tan(1802+A)S|2n(360 - A C1-sin? A 7)

(sin® A+cos” A) tan” A
2 2 2
7.4  (tand+1)" +(tand-1)° = — (5)
cos“ 4
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Question 8
8.1 Evaluate S e[-180°;360°] correct to one decimal place if 3sin28=2.  (7)

8.2  Find the general solution correct to 1 decimal place if: cos(2x + 20°) = 0.85

(5)
8.3  Determine the general solution of the equation cos? 0 =2—cos@ (5)
X-ercises
Question 1
1.1  Evaluate the following without using a calculator:
sin120°.tan(-30°
cos? 24E)° ! ©
1.2 Simplify_into a single term:
tan(@ —Sllg(()ig)sf):o:gs)soo—e) ~sin”(90°-0) ©)
Question 2
Iftan27° =k, express the following in terms of k (a sketch may help):
2.1 sin27° (5)
2.2  sin63° 3)
2.3 tan(-27°) (2)
2.4  cos®387° (2)
Question 3
If « =78,3° and #=185°, use a calculator to find the value of (2 decimal places):
3.1  cos(a—5p) (2)
3.2 3tana+4sin§ (2)

Brought to you by '“T”g:f; D)] Page 40



learnXtra

Mathematics
Grade 11
Learn more... Learn Xtra
www.learnxtra.co.za
Question 4
4.1 Prove that
2cos® x—1
8% _tanx =22 X722 (5)
sin x Sin X.cos X
4.2  Determine the general solution if tan(2x — 10°) = 0.58 (5)
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