Trigonometry Memo

Example 1
Solutions D
(a) DF? =57 +12° [Pythagoras] Opposite 0 = B
~DF" =169 Adjacent to B b
S DF=13cm
)
. opp 5 . opp 12 E 12 em
(b)  sin hp 13 (c) sinf3 hyp 13 Oppomte B
cosf— adj :E cosB:a—dj:i Adjacent to 0
hyp 13 hyp 13
tan@zop}_):_— tanBZOPI_)ZE
adj 12 adj 5
Example 2
(a) PR*=15"-97 (b) SV?i=25"-7*
- PR* =144 ~SV? =576
S PR=+144 =12cm LSV =4/576 =24cm
0 12 4 adj 24
.'.tanQ=LP=—=— scosV=—md - 27
adj 9 3 hyp 25
Example 3
a) sinK= L3
m
b) cosK = g
m
c) tanK = k
g
d) sinG=<
m
e) cos G = L3
m
f) tanG = %
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Example 4

(a)  cos(35°)=0.82 (b)  tan(36°)=0.73 () sin(83°)=0,99

(d) sin(43°) = 0,68 (e) cos(14°)=10.97 (D tan(45°) =1

(e)  5cos(60°)=2.5  (h) Smflzzo) =0,02 (i) %tan(36°) =0,24

) .20’35 =33,05 (k) sin(35°+75°)=0.94 (1) sin35°+sin75° =154

sin(38°)
Take note: smn(35°+75%) #sin35°+sin 75° (An important result)
Example 5
(a)  sin(23,8°+18.1°) (b)  tan(2(18.1°) () cos’(2(23,8°)—10°

=sin(41,9) = tan(36,2) = cos(37.6°)
=0,667...=0,7 =0,7318..= 0.7 = (cos(37,6°)*

=0,627..= 0.6
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Example 6

(@ D

2

3)

® @

(2)

(4)

cos8=0.,5

s 0=cos™(0.5)
5 0=60°
tan0=4.123

s B=tan"'(4.123)
5 0=76,4°
sin®=0.706

- 0=sin""(0.706)
5 0=44.9°
2s5inB6=1,124
-.sinB=0,562
~.0=sin"'(0,562)
5.9=34.2°

sin(26) = 0,435
-.20 =sin"'(0,435)
-.20=25,78529..°
58=12,9°

1
—tan2x =3
2

ZX%tan?_x =3x2

Stan2x =06

- 2x = tan" (6)
- 2x=80,537..°
S x=40,3°

press [shift] [cos] then 0.5

as it appears on the calculator screen

press [shift] [tan] then 4,123

as it appears on the calculator screen

press [shift] [sin] then 0,706

as it appears on the calculator screen

sin O has been multiplied by 2
1solate sin O by dividing by 2

msert the brackets

determine 0

divide by 2 and then determine 6
LCD: 2

1solate tan2x

1+ 2cos(x+10°) = 2.356

S.2cos(x+10°) =1.356
s.cos(x+10°)=0.678
. x+10°=cos ' (0.678)
Sox+10°=47.3124...°

" x=37,3°
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Example 7

(a) cos45° = adj - L (Triangle A) (b) cos 60° = ady L (Triangle B)
hyp 2 hyp 2
(c) tan 45° = @ = 1 =1 (Triangle A) (d) sin30° = PP _ 1 (Triangle B)
adj 1 hyp 2
Example 8
(a) sin30°+ cos 60° (b) tan 60° —cos 30°
1 1
L BB
2 2 1 4

2

|
25 5

—1

2 2
255

2

|
i1 3 © Y 2 ~
(c) sm30” _ 2 (d) cos” 45°% =(cos45°)”
tan30° 1 ,
V3 (;J
_1 V3 3 J2
21 2 _1
2
Example 9
Solution
2CosXx— \ﬁ =0
30°230°
2cosx =3 ﬁ
COS X = ﬁ =
2 1 1

V3 s adjacent to 30° and 2 is the hypotenuse

opp _ 3

hyp 2

S.x=30° since cos30° =
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Example 10

Step 1 : Identify the opposite and adjacent sides and the hypotenuse

. opposite
sinf = —————
hypotenuse
xr
7‘ !'UO — B —
S1TL D 100

Step 2 : Rearrange the equation to solve for x

x =100 x sin 50°
Step 3 : Use your calculator to find the answer

r =766

Example 11

Let O be your point of reference (given angle). N
You want side ON, which 1s adjacent to 57°.
You have side NC, which 1s opposite to 57°.

.. . .0
You now need to create an equation involving the ratio pl_) and the angle 57°:

ad;
Olzip =tan57° Alternatively: C=33°  (int Zs of A)
adj
From C: OpP =tan33°
*_ =tan57° ad;
ON

S 12, 1=0Ntan57° 1— =tan33°

12,1 ’
~— =0ON S.ON=12.1tan33°

tan57°

SLON=7.9cm SON=7.9cm

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

Example 12

(a) We have side PU, which 1s adjacent to 6.

Side PN is the hypotenuse.

a

Now form an equation involving the ratio ) and angle O:

hyp
cos0 = a_d]
hyp
s.cosb= m
16

L.cosB=0,625
S.0=51,3°

(b) We have side AF, which is adjacent to 6. Side FN is opposite 0.

. L. . . ©
Now form an equation mvolving the ratloil_) and angle 9:

adj
tan 0 = %
adj
Stan O = 11,2
13

S tan0=0,8615384615 (don't round off)

5. 06=40.7°
Example 13
(a) The angle of elevation of the top of the cliff from the boat is 55°,ie. B =55°.
(b) We can calculate the height of the cliff as follows:
T
55¢
=tan55°
70 m h
S h=(70 m)tan 55° oo -
Soh=100 m B 70 m C
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Example 14

a) 1%t quadrant
b) 3™ quadrant
c) 3"quadrant
d) 2" quadrant
e) 3™ quadrant
f) 2" quadrant
Example 15
Solution
Given : cosO= i .
S r
and X+ =’ Pythagoras
L@+ =(5)
16+ y° =25
L1 =9=0
S(y+3)(v-3)=0
sy=423
But y 1s positive in Quadrant 1
Ly=3
(37 9
ctanle=| L | =[ 2] =2
X 4 16
Example 16
13sin®=-5
: 5 =5 v . ..
SosinB=——=—==— (ris always positive)
-

sin O 1s negative and therefore the terminal arm

13 13

will lie in the third or fourth quadrant.

But with 8€[90°,270°], the terminal arm will lie

n the third quadrant.

y
A
(4.
5 )}
<« 94 » X

x=4
y=3
r=>5

\ 4

Quicker method to solve for y:
}:2 —9=0

-

Sy =9

.‘.yzi\@
Sy=423
AY
y 0
< X N > X
-5 x=-12
13 y=-5
(x;—5) r=13
\ 4
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Example 17

(a) (D) cosec45° (2)
= g = 2
1
(b) () cot26° (2)
= 1 =2.05
tan 26°
Exampe 18
Solution
cosechH = \/5

NG

socosecl =—
J2 is the hypotenuse and 1 is opposite 45°

hyp 2

S x=45° since cosec45°=

opp |
Alternatively:
V2
cosecH =—
1
S.osinf = L

N

V2 is the hypotenuse and 1 1s opposite 45°.

Sox=45° since sin45° = opp _ 1

Chyp 2

sec30°. cot60°
2 1 2

sec36°+cosec63°

S S S T
cos36° smo63°

V2 /450

45°
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Example 19

secO=15
1
.S

L.cosO=

[—

L.cosO=

w | M

- 0=cos ! % =48.19°

-
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PAST EXAM PAPERS

2019 November Paper2 Q3

31 sin’x +2cos y
=sin?37° +2cos44°
=1,80 vanswer/antwoord (1)
32 sin30°.cot43° v %and:’enl
c0s30° tan 60°
3
L1 v %and/enﬁ
B
2 vanswer/antwoord (3)
_!
3
33.1 ] CD
In AACD. cosD= AD v answer/antwoord (1)
332 - DE
In ACDE ,cosD = D vianswer/antwoord (1)
333 CD DE _ v'equating/
D = D both/beide=cosD gelykstelling
ED - CD~
ﬁ
ED = 23
13
ED = 1.92 units/eenhede Yanswer/aniwoord (2)
341 5
cosfd =—
13 ,
2 oo v diagram
=(13) - (5 v'y-value/-waarde
=144
v =—12 (inthe 4th quad/in 4de kwad)
- ing= 12 vanswer/antwoord (3)
' 13
342 sec@ + tan’ 6 + 1 3
2 5
3 (—12) :
I =3 -12
5 5 v e
_13 n 144 1 v'simplification/
S 25 vereenvoudiging
234
T 95 vanswer/antwoord (4)
[15]
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2023 KwaZulu Natal November Paper 2 Q 4

4.1.1(i) coser:&:f%
3
J3cosecH +2=0 1 "
OR siné =_ﬁ
~2sin6=+3
sin6=—ﬁ
2
Y
% v" diagram
a/|o X
-3
2
X2 +(—J§ )2 =2? [Theorem of pythagoras]
x=-1 v ox=-1
cosf=—=
v cosf=—=
4)
4.1.1(ii) [ﬁ}[,@]
sindtang _\ 2 ) -1 v _ﬁ s V3
cosé 1 = =
2 o1
v Answer 4)
OR
. sind i
S'ng[' ) i02 v ﬂ
cos@) _sin Gx 1 cos 0
cosd cosd cos@
-4) o
— i * 11 2
_4 _4 1
( 2J [ 2) 2
=3 v Answer
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Ividi KITly sulueline

OR
; 4)
" .
sin?g ;[_l)z v smze
cos’ @ L 2 co;_ 0
= P
2
o1
2
v Answer @
4.1.2 cos(2a —6)
=cos[ 2(38°)-25°] v substitution
=c0s51° ‘: :05 51°
nswer
=0,6
(3)
4.2 cosec’ 60°+tan’45°+sec60° 2 %
" sin”60°
=———+tan“45°+
sin“60 €0s60° 1
1 2, 1 Ve =
(1) s c0s60°
. 2
2 y ?
4
=—+1+2
3 vl
13 o1
3 2
v Answer
(6)
OR
cosec?60°+tan?45°+sec60° 1 1
sin?60°  cos60°
=— 21 +tantase + —
sin“60° €0s60°
2
Ry
2 Y V3
=[—=| +[@)?*+2 vl
& 7
~ E v" Answer
3
(6)

Study copy distributed by EduResource ZA | eduresourcza.com



https://eduresourcza.com

rg e

43 2tan(@-45°) =1

],
t -45%) =~ )=2
0 -45°= 35:; v §-45°=26,57°
1 v Answer ®)
[20]

2025 Limpopo June Paper 2 Q 2

2.1 3cos120°
sin150° - cos 80° ¥ —4,596266659
=—4,596266659 v )
- 460 -4, 60
221 | 4sin@=2,1
sin6’=E 1/sint?=2’1
4 4
6 =sin""(0,525)
0=31,66824325
’ A v O=31,7°
9=317° @
222 | cos(B+15°)=0,845
' v 6+15°=cos ' (0,845)
V=173 @
2.3
v 0
2
: (3]
_1+4 2
4 o2
_3 2
4
73
4 (4)
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24

x.cot60° =
cot45°
X.cot60° = 330
cot45°
| 1 &
2
x| —|==
[\E ] 1

sin 50°.sin 30°.cos ec50°
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2012 Exemplar Paper2Q 5

5.1.1 Scosx =3
3 3
cosx —— Y’ cosx -3
5 R
x= cosl(ij
5 v answer
x=531° )
51.2 tan2x =119
2x=tan"' (L19) /v 2% — 49,958,
2x =49,95845....° ’ T
x=125° v answer
3)
5.13 4secx—3=5
4secx =8
secx =2 v secx =2
L1
secy 2 v inverting both
1 sides
cosx =
- v cos x
41
xX=cos | —
3)
x = 60° v’ answer
G2
521 JKD=8° alternate angles v answer W
522 5 5
tan8° = —— v tange —
DK DK
DK = > v DK = >
tan 8° tan 8°
DK =35.57684.... . km L,
DK =35577 m answet )
523 DS=3558-8=27.58km v answer
()
52.4 - 5 3 5
tan DST = v tanDSJT =
27.58 27.58
. 5
DST=tan™| ——
27.58
DST=10.3° v’ answer
(2)
[16]
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2015 November Paper 2 Q 5
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P(x:v)
A}
5.1.1 x=-15 v x-value/waarde
r=17 v r-value/waarde
¥ ‘1‘: =
(—15)3 +‘1': =17? v using/gebruik Pyth
v: =64
y=-8 v yvaluelwaarde  (4)
5.1.2(a) | . 8 v answer/antw
sin ff = 17 (1)
5.1.2(b) | cos”30° tan S
2 V3
(3] =8 D
2 )15 L -8
3.8 -15
= X
4 15
9 v answet/antw
B G)
513 | ROP=180°+28.07° v ref verwZ
=208.07° v answet/antw (2)
521 tanx =222
x=6575° v answer/antw
2
522 sec(x+10°)=5,759
1 . 1
. oy — 1 - oy~ v cos(x+10) =
cos(x+10°) = 0.173... OR/OF cos(x+10°) 75 ( ) 5759
x +10°= 80,0° v reflverw /
x =70.0° v answer/aniw
3)
523 | sin:
R [ B2
0.2
SIY 304 v addition/optelling
0.2
sin x = 0,648 v multipl/vermenigv
= 40.39° V' answer/anfw
(3)
[18]
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2024 North West November Paper 2 Q 4

'QUESTION 4
<
=1
(=}
=
c
A
i1 A V answer (D
b
412 | cotc=2 v answer (1
c
413 (A3=4O°—sum of L'sofaA. VSR
L a
tC=—
co ; V'sub
5
cot40°=—
c
5
e v c=420 (3)
cot40°
c=4.20
421
v c059=%
13cosd =12 - v diagram
cosgzz }/
13 // \/5 =y
2 2 2 ~"8
ro=x"+y° 12
2 2 2 : 5
(13)- =(12)- +y° \/51110=1—% (4)
5= v )
sirug:i
13
422 | tan@-cosec’d \/i
5 13, 12
=2 - J 13
(12 5 J?‘
1903
S - 634 v answer 3
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4.3

cosecO6(P.cot30°+ cos45°.cosecd 5.

2
f‘ﬁf

2
NE)
VA3

/L

v

=2+1 2
=3 /A2
V3 &)
4.4 3+secx=5 Vsecx =2
secx =2 4 1 =2
1 5 COSX
cosx Vx=060
1 3
COSX = —
2
(3)
X =c0S | —
2
X =60
[20]
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2017 November Paper 2 Q 4

4.1.1 | 4cotf+3=0
a
( ) G{th:—% vcotd=-=
Ay
(-3:4)
v diagram
5
6
< [ ] \ . v r=5
v
cosld=-= /cogﬂ:-é
5 5
“4)
4.1.1 | 3sinfsecd 4
(b) an@ 5
5 -3
_ 5 3 3
_4 s 4
3 3
= v answ./antw,
| “4)
12 2
LHS = (_) -1 ¥ subst./verv,
-2
25 ¥ answ./antw,
2
RHS = —[i)
-2
25 v answ./aniw.
.. sin’0—1 = —cos’6. 3
4.2 c0s30° tan 60° + cosec’45° sin> 60°
4 e
2 2 QB .
=£>< 30l 2 | « ﬁ &?;4 i v any 2 ratios correct /
N2 2 -3 % § g enige twee verhoudings
2,22 bty = |2 v other 2 ratios correct /
2 2 4 e &= B j 2 ander twee verhoudins
3 3 mgly TN korrek
=5t > Ef At § N =l
cals S oo
=3 ;‘2:: g &g v answ./antw.
G2 28 3)
in X alal =

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

43

4 .
—3 siné =cos37°

¥'multiplying by/

3(0,79863551) 3
ng= 4 vermenigvuldig met —
4
v ans ,
6 =36,8° answ./antw.
I B 2)
_ [16]
2022 Gauteng November Paper 2 Q 4
QUESTION/ Suggested solution/ Explanation/ Punte/
VRAAG Voorgestelde oplossing Verduideliking Marks
41 [4.1.1 |cos(x+y)
= cos (66,4°+ 114.7°) v substitution/vervanging
=cos (181,1%)
=-1.00 v answer/antwoord (2)
412 |2sinx
= 2s1n (66,4°) v’ substitution/vervanging
=1.83 v' answer/antwoord 2)
413 |cosecx
1
sin (66.4°) v’ correct substituti(?n/
— 109 correkte vervanging
i v’ answet/antwoord (2)
42 1421 s:in 8+038=1 Penalise | mark for v
sin 6 = 0,62 incorrect rounding off/ 0.62
8=38.3° Penaliseer 1 punt vir v answer/antwoord
verkeerde afrondin,
422 |2cot20=3
2 cot26= 2 v 3
20=tan ’1(%) v tan ’1(%) OR/OF
260=33,69 ...° 26=33.69...°
8=16.8° v answer/antwoord 3)
423 2 cos(36—-60°)=1,71
cos(38 — 60°) = 0,855 v 0.855
30-60°=3124 ..° v 360-60°=31,24°
36=91,24 ..° v 360=091,24°
8=1304° v answer/antwoord 4)
[15]
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2022 Gauteng November Paper 2 Q 5

QUESTION/ Suggested solution/ Explanation/ Punte/
VRAAG Voorgestelde oplossing Verduideliking Marks
511511
'
y
4 5 v diagram
. Ne |
-3
L
¥ =(5—=(4)® Pythagoras; 90°~ v'S
¥=25-16
=_1 v answer/antwoord
TS @
512 |2cos’6-1
=2(-3)-1 v2(-3r-1
=—% v answer/antwoord @)
52 | cos 0° + sin? 60° + /2 . sec 45°
ﬁ 2 v 1
_ ~v3 2 PR
-3 -2 % (£
2 ) 5
3 , 15
3= OR/OF —
4 ) 2
Y2 %
v answer/antwoord 4
33 | Distance/dfstand DB: tan21°= DB v an21°= DB
DB=11515...m v DB=11,515m
Distance/dfstand BC: tanl5° = ;—.’g v tanl5® = %
BC=8038 .. m v BC=8038m
~DC=11515m—8.038m v DC=11515m—8,038m
~DC=348 v answer/antwoord
(6)
[16]
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2016 November Paper 2 Q 4
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4.1.1(a) | b v’ answer/antwoord
- )
4.1.1(b) | @ v’ answer/antwoord
b (1
41.1(c) | b v'v answer/antwoord
Z 0 or / of 2 marks /punte
(2)
a
412 L
b
tan50° = 5 v’ correct subst in ratio/
b korr subst in verhouding
5
~ tan50° v’ b value/waarde
b=4.20 (penalise for rounding off
only in this question)
(afronding word slegs in
hierdie vraag gepenaliseer)
(2)
42 2cosec 38.2° + c0s3(146.4°) 7 1 ) orlof 2(1,617)
=2(——) + cos3(146,4°) shggar T
“‘sin 38.2¢ 2 or/of 3,234
=3.42 v'v' answer accurate/
antwoord akkuraat
[Answer only — full marks]
[Slegs antwoord — volpunte |
3)
4.3 sin 45° .tan? 60°
Cc0s45°
£ il ol 2z
(DD V2@ 2
1
- | |,
3 | 1
y2 |
i lE. { i /i / — N !
NF3 l f; J 2z 2 (denominator /
i \/_7. ] ) f\ A l , noemer)
V2§ o1 == v answer/antwoord
Answer only/ Slegs antw
3 0/4
“
3
thid cosf == v cosf = z
vapplication Pyth. Th.
pE=5% .3k e toepassing van Pyth. St.
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CAPSKRABYV — Grade/Graad 10 — Memorandum

¥=4 Or reason/ of rede Pyth
Cogpim
» cota == ’
: 3 v answer/antwoord
4
OR/OF )
3
cosf = = v cosf =§
R=331F v value of / waarde van j
x =36,87° v value of/waarde van «
cot o = W =1.33 v' answer / antw
4)
[17]
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