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GN (DI) STRATHEYFOR T HARNERS I TAINMENT

TOPIC REVISION_TRIGONOMETRY
PREP 2020_FREE STATE
QUESTION 5

3.1 In the diagram, P is the point (¢; vV21) such that OP =5 units.
BOP = @ as indicated.

' 1

%

L = X
B
P(c: —V21)
v
5.1.1 Calculate the numerical value of c. (2)

5.1.2 Determing (without the use of a calculator), the numerical value of
the following;

a) cos @ (1)
b) tan#@ + sin®g (2)
c) sin2@ (2)
5.2 Simplify (without the use of a calculator):
sin{ x —1807).tan x.cos690°
cos’ (x —90°) (5)
[12]
QUESTION 6
: : 2sin” x COSx
0.1 Prove the identity: YR (5)
0.2 Show that: Sin®20° + Sin*40° + Sin*80° =§
(Hint: 40° = 60° — 20° and 80° = 60° + 20°) (7)
[12]
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QUESTION 7

In the figure below Thabo is standing at a point A on top of building AB that is h (m) high. He
observes two cars, C and D that are in the same horizontal plane as B. The angle of elevation
from C to A is 8 and the angle of elevation from D to A is a. CAD=5.

7.1 Calculate the length of AC in terms of 4 and 6. (2
7.2 Calculate the length of AD in terms of / and a. (2
7.3 Determine the distance between the two cars, which is the length of CD in
terms of . 6. § and h. (3)
7]
QUESTION 8

In the diagram are the graphs of the functions f(x) = cus% and
g(x) = sin(x — 30°) for x e[-180°; 180°]. The curves intersect at A and B.

-1807 -0 7 a0 180"
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8.1 Calculate the x-coordinates of the points A and B. (6)
8.2 Determine the values of x €[—90°; 180°], for which g(x).f(x) < 0. :3;
9

PREP 2020_NORTH WEST
QUESTION 5

3.1 In the diagram, P(k ; 1) is a point in the 2" quadrant and is /10 units from the
origin. T is a point on the positive x-axis and obtuse POT = 4.

lry
P(k: 1
V10
\g ——» X
(@) T
5.1.1 Calculate the value of k.
5.1.2 Without using a calculator, calculate the value of:
(a) ~cosf
(b) J1 =sin(180°+ 6).sin(360° — 6)
1.3 Show, without using a calculator, that
y :
sinLQ = 15°J.cos(2 1 |5°J _V3+3
9 (2 410

5.2 Given: sin(@ + 60°) = d
52.1 Write down the values of d such that sin(@ + 60°) is defined.

5.2.2 If d =sinf.cos60° + \/g, the general solution of sin(@ + 60°) = d,

is @ = +m®° + n.360°. Calculate, without the use of a calculator, the
value of m. (5)
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GN (DI) STRATEEY FOR I ARNERS I TAINMENT

53 It iS given that K 2sin[u = m).sin(b — wr)sin(c — m)..sin(x — o)
Calculate the value of A. (3)
[22]
QUESTION 6

In the diagram below, the graphs of f(x) = asinx and g(x) = tanhx are drawn for the interval

~

x € [-180°;360°]. The point P(90° ; 3) is on the graph of /. The function h(x):-;- intersects

the graphs of fand g. The asymptote of g goes through one of the turning points of f.
A and B(154,69° ; 1,28) are points of intersections of the graphs fand g.

& |
P(90°; 3) l
{ |
b |
154,69° ; l,ZfS)
2 I xL
/ I b
A I
6.1 Write down the values of @ and b. (2)
6.2 Write down the period of g. (1)
6.3 Write down the coordinates of A. (2)
6.4 It is given that 2tan56,31° — 6sin168,93°=7+5 . Calculate in terms of £, the
vertical distance between fand g, at the point where / intersects g. (4)

191
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In the diagram below, steel poles AF, BD and CE arc equal in length and vertical to the
horizontal plane FDE. The steel poles hold A ABC that forms the roof of a storage area.

GN (DI) STRATEEYFOR T HXRNERS I rAINMENT

QUESTION 7

G is the midpoint of DE. BCED is in the same vertical plane.
AB=AC=x, BD =y and BAC=4.

7.1

7.2

12

74

>

~
-

b
Show that BC=x‘/2(l—coso )

Write down the size of BDG.

2y* +x7 (1 - cosf)
2

Show that BG = J

s 8 15
It is given that y = 5 metres and x = 5 metres .

Calculate the maximum length of BG.
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PREP 2020_E. CAPE

QUESTION 5

5.1 [Ifcos22®=p; determine the following in terms of p:
5.1.1 cos158°
5.1.2 sin112°
53.1.3 sin 38°
5.2 Determine all the values of P in the interval [0%; 360°] which satisfy the equation:
sin P=sin 2P .
5.3 If AABC is a scalene triangle. show that: cos(A4 + B)=-cosC .
5.4 Prove the following identity:
cos? x — cosx — sin” x_ 11
2siny.cosx+sinxy tanx sinx
5.5 Determine the general solution of: 4+ 7cosf+cos28=0.
QUESTION 6

In the diagram below, the graphs of f(x)= tanhxand g(x)=cos(x — 307) are drawn on the

same set of axes for —180° < x <1R0°. The points P(90°:1) and Q lie on fand g respectively.

Use the diagram to answer the following questions.

¥
1 2 P(90°;1)
Q
x-.
0l 45 90 35 180
-1
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6.1 Determine the value of h. (1)
6.2 Write down the coordinates of A, the turning point of g. (2)
6.3 IfPQ is parallel to the y-axis. determine the coordinates of (). (2)

6.4 Write down the equation of the asymptote(s) of v = tanb(x + 20°) for

x € [-180°; 180°]. (1
6.5 Determine the range of 1 if &i(x) =2g(x) +1. (2)
8]

QUESTION 7

Points L, M and N are in the same horizontal plane. KL is a vertical tower. The angle of
elevation of K from M is ¢°. NLM = p°; NL=NM=dand KL=A.

K
N
] d
]
M
7.1 Determine the size of LNM in terms of p. (2)
7.2 Prove that LM = ds,m 2p.
sin p (2)

7.3 Hence, show that # = 2d cos ptang. (3)
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PREP 202_LIMPOPO
QUESTION 5

NO CALCULATORS ALLOWED IN THIS QUESTION

5.1  Aand B are complementary angles and A> 0 and B> 0.
If 12tanA—5 =0, calculate, by using a diagram, the value of
13sinA —3tanB (5)

5.2 Simplify the following expression:

tan300° + cos(90° + x)
sin x + 2cos(—30°)

(0)

5.3.1 Given: sin(x+ y)=sin xcosy + Ccosxsin y.

Use this identity and derive an identity for cos(x + y) (3)
5.3.2 Prove that cos(x— y)—cos(x + y) = 2sin xsin y (3)
5.3.3 Hence, or otherwise, calculate the numerical value of 2sin 195°sin 45° (5)
122]

QUESTION 6

In the diagram the graph of f(x) = 2sin x is drawn for the interval x e[-90°270°].

- ._,l"{x)-‘:zs*irrx'
|

Downloaded from eduresourceza.com




GN (DI) STRATEEY FOR I ARNERS I TAINMENT

6.1  Draw the graph of g if g(x)= cos(x + 30°), for the interval x =[-90°270°],
in your answer book. Show all the intercepts with the axes, as well as the
turning points. (3)

0.2 Show that 2sin x = cos(x +30°) can also be expressed as tanx = % ; (4)

0.3 Hence, determine the values of x. to ONE decimal. where
f(x) = g(x),forx e[-90°270°]. (2)

0.4  Use the solutions obtained in Question 6.3 and the graph drawn in Question 0.1
to determine for which values of x, x £[0°270°]is:

0.4.1 flx)eg(x)<0 (3)
042 f(x)=g(x) (2)
[14]

QUESTION 7

In the diagram C and D represent two boats in the same horizontal plane as B, the base of a
lighthouse AB, which is i metres high. Boat C and D are equidistant from B. The angle of

elevation from C and D to A, are both x. CBD=y.

A

Prove that CD = 4 J2—2cosy [6]

tanx
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PREP 2020_MPUMALANGA

QUESTION 5
5.1 Simplify without using a calculator; ccs114{] zSme0 —-9)
s5in 410" +cos(—7)
5.2 If tan36" =1, express the following in terms of #:
52.1 tan(—36")
3.2.2 (sin 684y
3.2.3 cos81°
5.3 APQR is right-angled at P. It is not isosceles and its smallest angle is Q.
R
p Q
5.3.1 What is the range of possible values of Q and R ?
532 Given the infinite geomefric scries:

I—tan*Q+tan’ Q — tan® Q)

Write down the sum of this series in its simplest form.
533 Evaluate the sum of the infinite series:

L—tan®43° 4 tan® 43° — tan® 43" (correct to 3 decimal

places).
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QUESTION 6
6.1 ?‘.‘jhe graph of f(x)=-1+cosx for x<[0°;270°} is shown in the figure below.
,Dﬂ‘
6.1.1 Write down the period of f. C L)
6.1.2 Write down the range of f. §3)
6.2 Use the set of axes provided in the ASNWER BOOK (on which the (3}

eraph of { also appears) to sketch the curve of g(x) =cos2x for

x=[07:270°])
6.3 Use the graphs in Question 6.2 to answer the following questions:
6.3.1 For which value of x iz g{x)— f(x) a maximum? {1}
6.3.2 For which value of x is f{x).g{x) =07 {2}
6.4 Solve for gix)= f(x) for x [0';270°]. (4)

[12]
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QUESTION 7

In the skewch A, B, C, D, E and F are points in the same horizontal plane. BCE} DEJ) AG .
AB 1L BC and BC =k,

7.1 Express the magnitude of CAD interms of x. ' (2}
7.2 I
Show that CD = &]ﬂ{
sin 4x (6)
(5]

PREP 2020 GAUTENG

QUESTION 5
5.1 Calculate the value of 1 — 4sin”15° without the use of a calculator. (5)
5.2 Simplify without the use of a calculator:

J3sinx.sin? 72° + sin l98°.s/§cos(x -90°)

—— (0)
tan120°. sinx
53 Determine the general solution of the following:
6sinx.cosx + 3cosx —4sin’ x — 2sinx =0 (7)
5.4 Prove that:
COsA 1
(1 -tanA) = - (4)
cos2A COSA + SINA

Downloaded from eduresourceza.com




GN (DI) STRATEEY FOR I ARNERS I TAINMENT

5.5 Ifsin28@ =k and 0° <28 < 90°, determine in terms of &
55.1 cos 24
2
552 Hheld
tan &
QUESTION 6

The sketch below shows the graphs of f(x) = asinx and g(x) = cosdx for x E[—I 80° ; ISID“‘].

A{—Eﬂ" : %] is a point of intersection of f and g.

0.1 Write down the values of @ and d.
0.2 Determine the coordinates of D.
0.3 For which value(s) of x is:

6.3.1 f decreasing for xe[-180° : 180°]?

6.3.2 £(x). g(x) <0 for xe[-180°; 0°]?
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QUESTION 7

In the figure below, KM is a vertical flag post set in the centre of two circles which lie on the

same horizontal plane. MKN = MLK = x°. The radius of the inner circle ML = runits and the
radius of the outer circle MN = 2/ units.

K

7.1 Calculate the value of x.

7.2 If » =5m and LMN = 110°, calculate the length of LN.

PREP 2020_KZN

QUESTION 5

5.1  Without using a calculator, evaluate

Cos 79" cos 3117 + sin 101" sin 49°
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52 Givem:sin(x+y) = 3sin(x—y)

Prove that: tanx = 2tan y (4)

COSXY Ccos2x

53 Given: — :
sm2xy 2sinx

=sinx

cosxy  Cos2: .
5.3.1 Prove that — : , Y sinx (4)
sm2xy 2sinx

5.3.2 Hence, solve for x where x =[0":360°]:

cos 2x Cos x
1+ 2c082x=— — — (0)
2smxy sy

[18]
QUESTION 6
In the diagram, the graphs of f(x)=asinbx and g (x) = ¢ cos dx are drawn for the interval
xe[-90"; 300°]
AY
g 1
-60" -30° 30" 60°
f -1
3
6.1 Determine the values of a, b, ¢ and 4. (4)
6.2 Write down the period of g. (1)
6.3 Determine the value(s) of x in the interval x=[-90° ; 360"], for which
0.3.1 fx)<g (2)
6.3.2 f'(x) = g'(x) >0 where g(x) >0 (3)
15
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QUESTION 7

In the diagram P, () and R are three points in the same horizontal plane. PR = QR = m.
QPR = x. SP is perpendicular to PQ. The angle of elevation of § from Q is v.

S
=]
£
Q 1 1 R
'J"H-I
7.1 Express the area of APQR in terms of x and m. (5)
7.2 Show that PQ =2m cos x 4)
7.3 Hence, prove that SP =2m cos x tan y (2)
[11]
16
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