GRADE 10 TRIGONOMTERY

Summary of the frigonometric ratios
cinf— opposite cosB— adjacent tan B — u:rp;:u:-site
hypotemse hypotenuse adjacent
EXAMPIE ]
In ADEF, DE=5 EF=12, E=90°, D=fand F=8. D
(a) Determune the length of the hypotenuse DF. =
3
(k) Write the value of sin 8, cos8 and tan 8 . e
()  Write the value of sinfi . cosP and tanf. 1 8
E 12 cm F
Solutions
2 2 b
(a) DF- ?5' +12° [Pythagoras] Opposite 8 E B
-~ DF” =169 Adjacentto f
S DF=13cm
3]
E 12 cm F
: opp 3 : opp 12
sinf=—""=— c sinfl=——=— -
12 ; Adjacent to B
Cl:}':-E=a—d:1=1— cgslj:ﬂ i
hyp 13 hyp 13
5 12
tﬂﬂﬂ=£=— taﬂ_ﬁ=£=_
ady 12 ad] 5
EXAMPLE 2 P S W
Determune:  (a) tan Q) 9 em 7 em
(b) cos V 25em
T
Solutions Q 15 em E
(a) PR*=15 -9’ by Svi=25-7°
S PR =144 ~8V2 =576
~PR=4144=12cm S8V =4/576 =24em
7 " 7
_'.‘ta_ﬂ_l,':}:ﬂ:1—‘-=i I'IEDE-‘P:F:a_dJ:‘-_‘l

adg 9 3 hyp 25



APQR and ASQR are right-angled triangles as shown in the diagram below.
PR=26, PQ=24, QS=8, SR=6, QR=10 and PRQ=4.

P

24

Q

4.1 Refertothediagmmaboveand,WTTHOUrmingacalculator,wﬁtedowntbe
value of:

4.1.] tan P (1)
412 sinSQR (1

413 cosé (H



QUESTION 4

4.1 Triangle ABC with sides a, b and ¢ and angle € = 90° as shown below:

B

A

4,1.1 Write the following in terms of a. b and ¢:

(a) cos A (1)

(b)tan B (1)

(c) cosec A (2)

4.1.2 Ifitis given that @ = 5 and A = 500, determine the numerical value of b. (2)

42 Given that A = 38,2° and B = 146,4° determine the value of 2 cotA + cos3B. (3)

4.3 Ifitis given that 13cosP = 12 and £ is an acute angle, determine with the aid of a

diagram the value of the following:
431 sing (3)

432 tanp (1)



TRIGONO ETRIC EQUATIONS

SOLVING SIMPLE TRIGONOMETRIC EQUATIONS

From the previous example and exercise, we saw that the trigonometric ratio of a given
angle can easily be found by using a calculator. The reverse process 1s also possible. This
process 1s finding the size of an angle when given its sine, cosine or tangent ratio.

Consider the trigonometric equation cos8=0,5. We want to find the size of the angle that
will result in the ratio 0.5.
In order to do this, we will make use of the cos ' function on the calculator. This function

can be found above the “cos™ button. In order to use this function, you have to press the
“SHIFT™ button on your calculator.

Therefore, the sequence of buttons to press on most of the caleulators will be as follows:

. Press the SHIFT button followed by the “cos™ button. The cos ™t will appear on
your calculator sereen.

Enter the ratio value (in this case 0.5)
Press the “=" button (some calculators expect you to close the brackets first)

Some calculators may have the button INV or 2nd F instead of SHIFT.

Always ensure that your calculator 1s on the degree mode [DEG]



EXAMPLE 5

(a) Deternune the size of the acute angle 8 in each of the following tngonometric
equations. Round your answers off to one decimal place where necessary.

(1) cosB=0.5 (2) tan@=4123 (3)  =in@=0.707

(b) Solve the following equations. Round your answers off to one decimal place where
necessary. All angles are acute.

(1) JambB=1124 (2) sin 28 = 0,435
(3) %tﬂ.ﬂ. 2x=3 (4) 1+ 2cos(x+10%) = 2,356
Solutions
(a) (1) cosB=0>5 press [shift] [cos] then 0.5
SB=co 5.'1{{],5} as it appears on the calculator screen
- 8=607
(2) tanf =4.123 press [shift] [tan] then 4,123
s B=tan"'(4,123)  as it appears on the calculator screen
S B=T64°
(3) sinf8=0,706 press [shift] [sin] then 0,706
SB= 51'.11"{{], 706)  as it appears on the calculator screen
SB=440°
(b) (1) 25mmB=1124 sin B has been multiplied by 2
so5in @ =10,362 isolate sin® by dividing by 2
.8 =sin"1(0.562)
sB=342"
(2)  sin(28)=0,435 msert the brackets

- 28 =sin"1(0,435)
5. 28=2578520_° determine B
SB8=129° divide by 2 and then determine &

(3) %tﬂ.ﬂl‘r=3 LCD: 2

1
.'.2?:;ta.112.r=3x2 izolate tan 2x
Stan2x =6
- 2x=tan ' (6)
S 2x=80,537.°
Sox=40,3°



(4) 1+2cos{x+10%)=2356
S 2eos{x+107)=1,356
socos(x+107)=0,678
5 x+10° = cos {0, 678)
Sx+10°=47.3124 "
~x=373"

EXERCISE 3

(a)

()

44

Deternune the size of the acute angle 8 in each of the following, rounding your
answers off to two decimal places where necessary.

(1) s B = 0,866 (2) cosB =0,866 (3) tan0 =1,703
(4) sinf=1 (3) cosB=1 (6) tanB=1

Solve the following equations by finding the size of the acute angle 8 1n each case
rounding your answers off correct to one decimal place where necessary.

(1) cos38=1033 (2) JcosB =033 (3) sin 48 =0, 888
(4) 4z 8 =0,888 (3) tandB8=4 (6) dtan48=4

Determine the value of the acute angle x in each of the following equations.
(1) smn(x —20) =0,678 (2) Jeos(x+307)=2,121
(3) 2tan(2x —10%) =3,4641 (4) 2tan 2x —10=3 4641

Solve for 8 (correct to TWO decimal places) if 8 1s an acute angle:
441 tanf =29 (1)

44.2 2cos8+5=6 (3)



ANGLES IN THE CARTESIAN PLANE

In this section, we will extend the trigonometnic defintions to mehide angles in the mterval
[07;360°].

Consider a circle with centre O{0; 0) and radius r with R(x;y) any pomt on the circle. B is
the angle measwed anti-clockwise from the positive side of the x-axis to the radms OR.
which 15 referred to as the terminal arm and © is said to be in standard position.

Note that for every point R(x;y) on the circumference of the circle, X +.1-'3 =r

For each point R{x:;y) on the termmnal arm of 6, the following trigonometric functions of 8
are defined: 4V

Rix;»)

" 1

The Cartesian plane 13 divided mnto four quadrants allowmg for angles in the interval
(07 ;3607

Angles in the first quadrant will lie m the interval (0°;907)

Angles in the second quadrant will lie in the interval (907 ; 1807)

Angles in the third quadrant will lie in the mterval (1807 ; 2707)

Angles in the fourth quadrant will lie in the mterval (2707 ; 360%)

20°

F

2nd Quadrant |5t Qruadrant

ﬂ:

180" = o
160"

3rd Cuadiant sl Criadeant




Conclusion

All tngonometric fonctions are positive in the first quadrant.

sin® is positive in the second quadrant and tan 6 and cos8 are negative.
tan B is positive in the third quadrant andsm ® and cos8 are negative.
cos8 1is positive in the fourth quadrant and s 8 and tanB are negative.

r'y

smb + All +

-+ -

tan® + cosB +

Here 15 a useful way of remembering this mile of signs in the quadrants:
Quadrant 1 Cuadrant 2 Quadrant 3 Cuadrant 4

All singers (sin) take (tan) cough sweets (cos)



EXERCISE 7
In which quadrant does the terminal arm of the angle 8 le if’

(a) sin® >0 and cosB8>=0 (k) smB <0 and cosB<0

(c) tan B >0 and cosB<0 (d) tan® < 0 and cosB<0

() sinB<0andBe [EII]“:_I'.-'III”] (f) cosB <0 and 0° <0 < 180°
EXAMPLE 13

4
If cosB= E and Be [DC;QIZI’] , talculate without the vse of a calculator and with the aid of a

diagram the value of tan” @

Solution '
4 y
Given : cosf=—=2 (4:»)
5 ¥ 5
and x*+y° =r"__ _ Pythagoras : Y
LA+ =(5) b 4 -
~16+3° =25 ":‘
V=
Ly =9=0 ;-=j
Sy +3INy-3)=0 v
Sy=i3 Quicker method to solve for y-
But y 1s posttive i Quadrant 1 ¥ —9=0
..-:,|-"=3 . ) ‘.I}:!=g
4 ¥ 1 3 'I_:J
.-.tan-ﬂ=f~_t =L_ -~ y=+0
LX) ':1-'__. 15
y=1%3
EXAMPLFE 14

[f13sinB=-5 and Be [Ql]“; ITHD] calculate without the use of a calculator and with the aid
of a diagram the valoe of cosB+smn8.

Solution
13zinB=-3 &Y
" sin @ =— ) Y (r is always positive) (]
13 13 r < XN .
sin® is negative and therefore the terminal arm -5 x=-12
will lie in the third or fourth quadrant. [3 =-5
(x;—-3) r=13
But with 8= [90°270°], the terminal arm will lie il

il the third quadrant.



x*+y* =r’... Pythagoras Quicker method:
nxt 4+ (=5 =(Q13)° x'-144=0
Sxt+25=169 nxt =144
nxt-144=0 SX
Sx+12)(x-12)=0 SX=
Lx=%12
But x 15 negative in Quadrant 3
Sx=-12
cosB + sin@

{—12] "5
=] — + J—

y 13 LIE,,
i T

13 13

EXERCISE 8

(a) If 51'.11E|=% and 0°=<8<90°, determine by means of a diagram:
(1)  cos’@ ()  2tan®

(b) Iftﬂﬂ'ﬂ'=% and sin® >0, determine by means of a diagram:

(1) 13cos@ ()  cos'@+sin’ @
() If 5cos A+3=0 and 180° < A < 360", determune by means of a diagram-
1) A o =4
cosA

(dy If8tanB®+15=0 and EE[Ql]“;E?l]“],derermjﬂeb}rmem of a diagram:
(1) smB+cosB (2) 34smB-17cosB

(e) If 13cos8—-5=0 and 180" =8=360°, determine by means of a diagram:
(1)  sin”B+cos @ ()  25tan’@

(f) If 4tanB—-3=0 and cosB <0, determine by means of a diagram:
(13  (sinB+cosBY (2)  25(sinB—cosB)’

(g) If23mnB+1=0 and 90° <8< 270" calculate without the use of a calculator and with
the aid of a diagram the value of the followmeg:
(1) 4cos’ @ (2) Sltan’ B

12 ' )
(k) In the diagram alongside tanb = < and P(b: 18) L P(b ;18)

Determine the valve of b without using a calculator. A

‘1* g

(1) If tanB =% where Be [ﬂ" ;90"] . determine sin” @ by means of a diagram




PAST EXAMINATION QUESTIONS: MIXED CONCEPTS

QUESTION 6

6.1

Drawn below 1s triangle PQR with PM 1 QR. MPR = 44,46° and QPM = x.

PR = 19 units and QM = 8.5 units.

Determine the value of:

6.1.1 x (4)

6.1.2 PQ (2)

11



QUESTION 4

4.1 Given4 cot @ +3=0 and 0°< & <180°
4.1.1 Use a sketch to determine the value of the following.
DO NOT use a calculator.
(a) cos®
(b) 3sinFsecd
tan &
4.1.2 Hence. show that sin® 8 —1=—cos’ 8
4.2 Siumplify the following expression without the use of a calculator:
c0s30°tan 60° + cosec”45°sin” 60°
4.3 Solve for @ correct to TWOQ decimal places where 0° < 8 < 90°
4 . —
4.3.1 Eamri-?:ccraﬁ;
432 CGSEC-IH'::
3
QUESTION 4
4.1 If x = 75° and y = 126,5°, evaluate the following correct to TWO decimal places.

4.2

sin(y — x) sin(y—x)

coty

Determine the value of B correct to ONE decimal place.

tanf +0,25=1
55ecE= 7
3

8cos(28 +30°) =4

12

2

2
3)

“4)
[13]

(4)
(4)

)

3)

[20]



QUESTION 5§

5.1 Given that =3 cos8 — 2 = 0 and sin8 > 0. Determine WITHOUT the use of a

calculator and with the aid of a diagram:

5.1.1 sin® 4)

512 4tan’0+2 )

5.2 Simplify the following expression WITHOUT using a calculator.

tan 45°.sin 60°
tan 30° (1 —sin 30°)

®)

13

[11]



QUESTION 4

4.1

412

In the diagram below, ABC, ACD and ADE are right-angled tirangles.
BAE = 50° and BAC =30°, BC =20 units and AD = 60 units.

A
e
H
B 20
Calculate the:
4.1.1 Length of AC

412  Sizeof CAD

4.1.3 Length of DE

E

()
()
{3)

Solve for x, commect to ONE decimal place, where 0% =x =907 :

421 tan x = 2,01

4,22 feosxy4+2=4

423  EesEET g
2

14

{2)
(3)

(3)
115]



QUESTION 3

31 IF x=27" and = 44°, calculaic the value of sin® x + 2eas Ay
¥ ] )

12 WITHOU'T using a calculator, determine the value of Sin30%.cot 45 (3]
cos 307, tan 607

3.3 In the diagram below, AACD isright-angled at C. E lies en AD such that CE s
perpendicular to AD.

D
E
f 2
|
p]
A C
3.4.1 Write down the ralio for cosD in AACI. (1}
33.2 Write down the ratio for cosD in ACED, (1)
333 If AD =i} umts and DC = 5 units, caleulate the length of ED. 2}

34 Given that cosd = % and sin 6 < 0.

With the aid of a diagram and WITHOUT using a calculator, determine the value ol

341 sinfl 3}
342 secfittas’ 7+ (4
[15]
QUESTION 4
4.1 If 0° <@ <90°, solve for @ in cach of the following questions:
4.1.1 2sind+1=128 [2)
412 tan 26 = 4 cot 60° (3)

15



