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TRIGONOMETRY 2026 WORKSHEET

June 2025
QUESTION 5
5.1 If cos@= —1—53 where 180° <@ < 360°, determine, without using a calculator, the
value of:
51.1 sin’@ 3)
5.1.2  tan(360°—@) (2)
5.1.3  cos(8-135° 4)
o . . . . 2 cos(180° — x)sin(—x)
52 Simplify the expression to a single trigonometric term:
plify P gletng 1-2cos?(90°—x) ©)
53 Calculate the value of the following expression without using a calculator:
(tan 92°)(tan 94°)(tan 96°) ... (tan176°)(tan 1 78°) (4)
[19]
QUESTION 6
6.1 Prove that 2cos’(45°+x)=1—sin2x. (4)
6.2 Consider the expression: sin(A —B) —sin(A + B)
6.2.1 Provethat sin(A—B)—sin(A+B)=-2cosAsinB. (2)
6.2.2  Simplify the following expression to a single term: sin4x—sin10x (2)
6.2.3 Hence, determine the solution for sin4x—sinlOx =sin3x for xe[0°;30°]. (5
[13]
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QUESTION 7

In the diagram, the graphs of f(x)=2cosx+1 and g(x)=sin2x are drawn for the interval

x €[~180°;180°].

y R
g
T180° 0 180° x
2
7.1 Write down the range of £ (1)
7.2 Write down the period of g. (1)
7.3 For which values of x, in the interval x €[-180°;180°], is f increasing? )
7.4 Use the graphs to determine the values of x, in the interval xe[-180°;180°],
for which:
741 glx).f'(x)<0 )
1
742 cosx<-—- 3)
7.5 Graph g is shifted 45° to the right to obtain a new graph A. Determine the equation
of h in its simplest form. 2)
[10]
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QUESTION 8

In the diagram, A, B and C lie in the same horizontal plane with AB = AC. D is directly

above A suchthat 2AD =BC. Also, AD=p, ABC=x and DBA =y.

D
P
A
y
X
B &

8.1 Determine AB intermsof p and y.
82 Show that cosx=tany.
8.3 If x =60°, calculate the size of y.

3

TikTok @nbmmaths
C)YouTube @nbmmaths

2
“

()
8]

NBM ™M ATHS




www.nbmmaths.co.za

November 2024

QUESTION 5

5.1 In the diagram, line OP is given with P(-3;—4). KOP =A.
4y

J

o
"-,ql
=Y

P(=3:-4)

Determine, without using a calculator, the value of:

5.1.1 cos A
512 cos2A
. . 4
5.1.3 sin(A-B), ifitis further given that sinB = 3 and 90° <B <360°
5.2 If cosa=p, express the following expression in terms of p:
cos[g— - 45"“]sin(—{E - 45"]
2 2
2
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QUESTION 6
6.1 Given the identity: cos(x—y)=cosxcosy+sinxsin y
6.1.1 Use the compound angle identity given above to derive a formula for
cos(x+ ). ©))
6.1.2 Hence, or otherwise, show that:
cos(90° - x)cos y + sm(— y)cos(180 ‘+ x) = pileia)
cos xcos(360° + y)+sin(360° - x)sin y (6)
6.2 Given: f(x)=1/6sin® x—11cos(90°+ x) +7
Solve for x in the interval x e (0° ; 360°) if f(x)=2. (6)
- in2
6.3 Consider the function: g(x)= L;mx
6.3.1 Calculate the maximum value of g. 3)
6.3.2 Write down the smallest possible value of x for which g will have a
maximum value in the interval x e (0°; 360°]. (1)
(18]
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QUESTION 7

In the diagram below, the graph of f(x)=tanx is drawn for the interval x €[~180°; 180°].

i Y ;
i i
! 3 :
I I
| I
1 I
| 2 :
1 1
1 1
1 1
: 1 i
1 1
1 1
1 1
! 1
—-180° —9;00 0 9:00 80° X
1 1
| 1 |
I ]
! I
1 ]
I I
: -2 I
E S
: 3 L 1
1 1
: i
7.1 Write down the equation of the asymptote of f in the interval x € [0° ; 180°]. (1)
7.2 Write down the values of x in the interval xe[-180°; 0°] for which f(x)<0. (2)
7.3 Given: g(x)=cos2x+1
7.3.1 Write down the period of g. (D

73.2 On the grid given in the ANSWER BOOK, draw the graph of
g(x)=cos2x+1 for the interval xe[-180°;180°]. Clearly show the

intercepts with the axes as well as the coordinates of the turning points. (3)
7.4 Use the graphs to determine the general solution of 2cos’ x—sinx=0. 4)
(11]
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In the diagram, C is the foot of a vertical building and D is the top of the same building. The
height of the building, CD, is 16 m. Two observers are standing 19 m apart at points A and
B, where A, B and C lie in the same horizontal plane. A painter is working at point E on the

building. The angle of elevation of D from A is 46,85°. DEB=122° and BCA =105,61°.

QUESTION 8

8.1 Calculate the length of AC, the distance between the observer at A and the foot of
the building. 2)
8.2 Calculate how far the painter at E is from the top of the building. )]
191
7
TikTok @nbmmaths NBM M ATHS

C)YouTube @nbmmaths




www.nbmmaths.co.za
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QUESTION/VRAAG S

511 | y2=4/137 (- 5}3 [Pythagoras]

y=-12 A
o™ >

- 3
sin~ @

_[ E]l 13
13 v

144
169

OR/OF

sin“@=1-cos’ @

sin@=1- —i
13

5.1.2 | tan(360° - 0)
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5.1.3

cos(@ —135°)
=cosfcos135° +sin @sin 135°

= cos f(— cos 45°) + sin H(sin 45°)

R SIG HEC T

5.2

2cos(180° — x)sin(—x)
1—2cos’(90°-1x)

B 2(—cosx |- sin x)

1-2sin’ x

25N XCOSX

cos2x

sin 2x

cos2x

=tan2x

5.3

(tan92°)(tan 94°)(tan 96°).. (tan 176°)(tan 178°)
N siHQZO}[ s'm94°][ sin 96”] [sinl'f{i“ ][ s'ml?S”]
, c0s92° \ cos94° )\ cos96° "\ cos176° )\ cos178°

3 ( cos2° I cos4° ]( cos6° ) ( sin 4° I sin 2° ]
\—sin2° A —sin4°® /\ —sin6° "\ =cos4° \ —cos2°

=1
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QUESTION/VRAAG 6

6.1 LHS =2 cos’ (45°+1)
=2cos’ (45°+x)+1-1

—-::05[ 45°+T)]+l
=c0s(90°+2x) +1
=(-sin2x)+1
=1—sin2x
= RHS

OR/OF

LHS =2cos”(45° + x)
=2(-::(::5(45“"+:\r])2
= z(cos 45°cosx —sin45°sin x):

{5t
—_— TCUS.T—TSJ.Hl

1 ) : 1 . >
= 2[;(305‘ X =SIXCOSXY + —Sin” X

=C0s"  X—25INXCOSXY +5sIn" X
=]—sin2x
= RHS

6.2.1 LHS =sin(A -B)-sin(A +B)
=sin A cosB-cosAsinB —{sinAcc}sB+ cosﬂsmB)

=sinAcosB—-cosAsinB—sinAcosB —cosAsinB

=—-2cosAsinB
= RHS
6.2.2 sindx —sinl0x
=sin(7x—3x)—sin(7x+3x)
=—2cos7xsin3x
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6.2.3 sin4x—sinl0x =sin3x
=2cos57xs5in3x =sin3x
2cos7xsin3x+sin3x=0
sin3x(2cos7x+1)=0
) 1
sin3x =0 or coslx=——
3x=0° TJx=120° or 7x=240°
x=0° x=17.14° x =34,29°
N/A
QUESTION/VRAAG 7 .
g
—-180° 0 180° f
f
7.1 Range of i ye[-1; 3]
OR/OF
-1<y<3
7.2 Period of g: 180°
11
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7.3

f increasing: x € (~180° ; 0°)

OR/OF

—180° <x < 0°

7.4.1

g(x).f'(x)<0
x e(=90°;0°)u(0°; 90°)
OR/OF

—00°<x<0° or 0°<x<00"

1
COsSY = ——

2cosx +1<0
x e[-180° ; —120°]U[120° ; 180°]

OR/OF

2cosx +1<0

—180° =x=-120° or 120°=<x=180°

7.5

g(x)=sin2x

h(x)=sin 2(x — 45°)
=sin(2x —90°)
= —sin(90° - 2x)
=—cos2x
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sinBAC _sin ACB
BC AB

sin (180°-2x) _ sinx

2p p
tan y

sin2x . (tan 1]
=sinx x
2p p

2sinxcosx — sinx x
2p T

2¢osx =(tan"',){2pj
p

cosx=tany

tan y

v" correct use of sine-rule

v' substitute BC & AB

v sin(180°—2x)=sin2x

] v

sin2x =2sinxcosx

C
8.1 v' correct trig ratio
v’ answer
2)
8.2 In ABAC:

(4)

TikTok @nbmmaths

13

C)YouTube @nbmmaths

NBM ™M ATHS




www.nbmmaths.co.za

8.2 OR/OF

In ABAC:

4

BC’ = AB’ + AC? —2(AB)(AC)cos BAC

tan y fan y tan y J\ tan y

2p° 2p” (—cos2x)

4p* = g '
P tan” y tan” ¥

4p’tan’y = 2p* (1+cos2x)
1+2cos” x—1

-

tan’y =

tan"y = cos'x
tany = cosx

)cos (180°—2x)

8.3 cosx=tany
tan y =cos60°
tan y = 0,5

¥y =26,57°
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November 2024
5.1.1 r=2>5
3
COSA=——
5

5.1.2 cos2A =2cos’A—1

2
=2[_EJ _l
5
7
25

OR/OF

cos2A =cos” A —sin” A
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5.1.3 AV
x:4)
( B
r\
0 x
x=-3
sin (A — B) =sinAcosB —cosAsinB
-(-3)-3)-(=3)3)
5 5 S5NA5
12 12
= + _
25 25
_u
25
g o : E_ (n]
59 cns[;—f-tﬁ )sm[z 45 j
2
zcus[5-4s°]sm[5-45°J
B 2 2
2.2
B sin(e — 90°)
4
_ —cosa
4
-_? ORWOF :-%p
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QUESTION/VRAAG 6
6.1.1 cos(x + y)=cos(x — (- »))
= cosxcos(— y)+sin xsin(— y)
= COSXCOSy—sSinxsiny
6.1.2 LHS — cos(90° — x)cos y + sin(— y)cos(180° + x)
cos xcos(360° + y)+sin(360° — x)sin y
_ (sinx)cosy +(—sin y)—cosx)
~ cos x(cos y)+ (—sin x)sin y
_ SINXCOS y+CosXxsin y
COS X COS y—SIn xsin y
_sin(x+y)
- cos(x+y)
=tan(x+ )
=RHS
6.2 Jﬁsinzx—llcc-s(%“+x)+?=2

6sin’ x—11c05(90°+x] +7 =4
6sin” x—1 I(—sinx) +7=4

6sin” x+11sinx +3=0

(3sinx +1)2sinx+3)=0

Sinx = -~ OR/OF Sinx = —>
3 2
ref/ = 19.47° no solution

x=199.47° or x=340,53°
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6.3.1

" 4—8sin’ x
= f
4(1—2sin2 x)
3
_4cos2x

3
Maximum value of cos 2x i1s 1

g(x)

- 4
~.maximum value of g(x)= 3—

OR/OF

. ¥ . . =2 . .
4 —8sin” x1s a maximum when sin” x 1s a minimum

Minimum value of sin® x is(
4—8((})

. max. value of g{x) —

sinx= ()

.. max. value of g(x)=

6.3.2

x=180°
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QUESTION/VRAAG 7
7.1 x=90°
7.2 x=-180° or x e (-90° ; 0°]
OR/OF
x=-180° or —90° < x < (°
7.3.1 180°
7.3.2
1 ]
1 1
1 1
1 ]
1 1
1 1
: \ 8
1 1
1 ]
1 1
1 1
1 ]
1 1
1 | '
—180° —g‘l‘.} ":;:(.'I{’ 0=
: :
1 1
1 1
1 ]
1 1
1 1
: v f
: :
1 1
7.4 2cos” x—sinx=0
2¢os’ x=sinx
2cos’ x= S X
COS X
2cos” x = tan x
2cos’  x—l=tanx—1
cos2x+1=tanx
x=45°+k180° ke Z
19
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QUESTION/VRAAG 8
D
105,61°
B 19 A

8.1 tan DAC = be

AC
16

tan 46,85°
AC=15m
8.2 (AB)" =(BC)’ +(AC)" —2(BC)(AC)cos BCA

(19)" = x> +(15)" - 2x(15)cos105,61°

x*+8,07x-136=0

~8,07+/(8.07)" ~4(1)(~136)

2(1)

x=830mor x=-1638m

xX=

BEC =58° OR/OF EBC =32°
tan B}::,C:E tan EBC = E

EC BC

8.3
EC = : EC=83tan32°
tan 58°
EC =519 m EC=519m
DE=10.8lm DE=108lm
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OR/OF
sin105,61°_sinCBA
19
CBA =49,5°
BAC = 24,89°
BC _
sin24,89° sinl05.61°
BC=83m
BEC = 58° OR/OF EBC = 32°
tan BEC = — tan EBC = E
EC BC
8.3
= EC =8,3tan32°
tan 58°
EC=519m EC =519 m
DE =10.81 m DE =10.81 m
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