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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions:

1. This question paper consists of 8 questions.
2. Answer ALL the questions in the SPECIAL ANSWER BOOK provided.
3. Clearly show ALL calculations, diagrams, graphs, et cetera, which you have used to

determine the answer.

4, An approved calculator (non-programmable and non-graphical) may.be used, unless
stated otherwise.

5. If necessary, answers should be rounded off to TWO decimal\places, unless stated
otherwise.

6. An INFORMATION SHEET with formulae is included at the end of the question
paper.

7. Diagrams are NOT necessarily drawn to scale.

8. Write neatly and legibly.

9. Answers only will NOT necessarily be awarded full marks.
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QUESTION 1

FS/June 2022

The table below shows the distance (in kilometers) travelled daily by a sales representative

for 21 working days in a certain month.

131 132 140 140 141 144 146
147 149 150 151 159 167 169
169 172 174 175 178 187 189
1.1 Calculate the mean distance travelled by the sales representative. (2)
1.2 Write down the five-number summary for the set of data. (4)
1.3 Use the scaled line in your ANSWER BOOK to draw a box.and
whisker diagram for this set of data. )
1.4 Comment on the skewness of the data. (1)
15 Calculate the standard deviation of the distance travelled. (2)
1.6 The sales representative discovered that*his‘'odometer was faulty. The
actual reading on each of the 21 days was p km more than that which
was indicated. Write down in terms’of p ( if applicable ), the
1.6.1  Actual mean 1)
1.6.2  Actual deviation 1)
[13]
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QUESTION 2

In the diagram below (not drawn to scale) A(-8 ; 6), B(8 ; 10), C and D(-2 ; 0) are the
vertices of a trapezium having BC || AD. T is the midpoint of DB. From B, the straight

line drawn parallel to the y-axis cuts DC at F(8 ; 3§) and the x-axis at M.

y
B(8:.10)
N >
A(-8 ; 6)-
I
e

W N |

F(8;3-
] )
D(-2:0) |O M X
2.1  Calculate the gradient of AD. (2)
2.2 Determine the equation of BC in the form y = mx + c. (3)
2.3 Provethat BD L AD. (3)
2.4 Calculate the size of BDM. (2)

2.5 Ifitisgiventhat TC | DM and points T and C are symmetrical about line
BM, calculate the coordinates of C.

3)
2.6 Calculate the area of ABDF. (5)

[18]
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QUESTION 3

In the diagram, N is the center of the circle. M (-3; —2) and P (1; 4) are points on the circle.
MNP is the diameter of the circle. Tangents drawn to circle from point R, outside the circle,
meet the circle at S and M respectively.

P(1:4)

3.1 Determine the coordinates of N. (3)

3.2 Determine the equation of the circle in the form (x — a)? + (y — b)? = r? (4)

3.3 Determine the equation of the tangent RM in the formy=mx + ¢ (5)
34 If it is given that the line joining S to M is perpendicular to the x-axis,
determine the coordinates of S. (2)
3.5 Determine the coordinates of R, the common external point from which both
tangents to the circle are drawn. 4)

alculate t f RSNM. (4)
' [22]
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QUESTION 4
4.1 Simplify to a single trigonometric ratio:

tan(180° + x). cos(360° — x) (6)
sin(x — 180°) cos(90° + x) + cos(720° + x). cos(—x)

4.2 Without using a calculator, determine the value of:

sin?35° — cos?35° (5)
4sin10°. cos10°

4.3 1Ifsin35° = k, determine the following in terms of k.

4.3.1 cos55° (3)
43.2 sin145° ()
4.3.3 sin70° (3
4.3.4 cos80° (3)

4.4 Prove the identity:

cos 2x + cos’x + 3sin®x 1
2 — 2sin2x "~ cosZx
(5)
45 Ifciny — _3 : : 5)
If sinx — cosx = " calculate the value of sin 2x WITHOUT using a
calculator.
[32]
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Given the equation: sin(x+60°)+2cosx =0

5.1 Show that the equation can be rewritten as tanx = —4 —+/3 4)
5.2 Determine the solutions of the equation sin(x + 60°) + 2cosx = 0 (2
in the interval x e[-120°,180°]
5.3 In the diagram below, the graph of f(x) = —2cosx is drawn
for —120° < x < 240°.
\\ I \
\\ //
120° \\ 60° 0 60° / 120° 180 240 >
\
5.3.1  Draw the graph of g(x) = sin(x + 60°) for -120°< x < 240° on the grid
provided in the ANSWER BOOK. 3)
5.3.2  Determine the values of x in the interval -120°< x < 240° for which
sin(x + 60°) + 2cos x > 0.
)
[12]
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QUESTION 6

~_From point A an observer spots two boats, B and C, at anchor. The angle of
- depression of boat B from A is 8. D is a point directly below A and is on the same
~horizontal plane as B and C. BD = 64m, AB = 81m and AC = 87m.

6.1  Calculate the size of 8 to the nearest degree. (3)

6.2 Ifitis given that BAC = 82,6°, Calculate BC, the distance between the

boats. (3)
6.3 IfBDC = 110°, Calculate the size of DCB. (3)
[9]

8
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QUESTION 7
7.1  Complete the following:
7.1.1 The angle between the tangent and the chord is......... (1)
7.1.2  Equal chords subtend................ (D

7.2 Inthe diagram, ST and VT are tangents to the circle at S and V respectively.
R is a point on the circle and W is point on chord RS such that WT is
parallel to RV. SV and WV are drawn. WT intersects SV at K. Let S; = x

and WVT =77°
~ >
.‘I I—;—{{
W3 |
A\2 23
\ 1 Fea
. K
\ 2 >T
R f -
Y
- 2
1132
-
7.2.1 Write down, with reasons, THREE other angles EACH equals to x. (6)
72.2 WSTV is a cyclic quadrilateral. Determine with reasons WST. (2)
7.2.3 Prove, with reasons, that:
(a) AWRV isisosceles (4)
(b) AWRV[[|ATSV (3)
RV _KV 4
©) SR TS @)
[21]
9
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QUESTION 8

8.1 In the diagram, point D and E lie on side AB and AC respectively of
AABC such that DE || BC. Use Euclidean Geometry methods to prove

. AD _ AE
theorem which states that o5 = e
A
D E
(6)
B > C
8.2 In the diagram, ADE is a triangle having BC || ED and AE || GF. It is also
given that AB:BE = 1:3 and AC = 3 units, EF = 6 units , FD = 3 units and
CG =x units
E
Calculate, giving reasons:
8.2.1 The length of CD 3)
8.2.2 Thevalue of x (4)
8.2.3 The length of BC (5)
area AABC 5
834 Thevalueof ———. )
[23]
TOTAL 150
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INFORMATION SHEET
X_—bi\/b2—4ac
2a
A= P(L+ ni) A= P(1-ni) A=P(1-i)" A=P(L+i)"
T =a+(n-1)d S, —g[2a+(n—l)d]
T, =ar" S =a(r”—1) jr=1 Sw:—a ; —l<r<1
n r—1 1-r
o X|1+1)" —1| b x|1—(1+i)’"
i - i
£(x) = lim f(x+h)—f(x)
h—0 h
X +Xy Yy +Y
d = (% %)+ (¥, ~¥,)° M| L2
2 2
Yo=Y
y=mx+c y—y, =m(x—x,) m=-—"-—-— m=tan &
X2 =%
b c
—al +(y—b)Y =r2 In AABC: a _ 0 _
(x-a) +(y-b) sinA sinB sinC

sin(a + f8) = sin ¢.c0s 3+ cos cx.sin f3
cos(a + f3) = cos a.cos f —sin a.sin /3
cos’ a —sin’ a
cos2a =41-2sin’ &
2c0s’ a1

g o X
n

n(A)

"7 0s)
y =a+ bx

11
Copy right reserved

a’=b” +c? —2bc.cos A
area AABC = ;ab.sin C

sin (. — ) =sin a.cosp — cosoLsin P

c0s(a — 8) = C0S ..C0S f3 +in cr.sin f3

sin 2o, = 25in a..Cos o

> (x - %)

n

2
o

P(A or B) =P(A) + P(B) — P(A and B)

> (x=x)y-7)
D (x=X)?

b=
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QUESTION 1
11 | §=3810 3310
=0 v 21
=157,62 Answer only : Full marks v answer
(2
1.2 v 131and/
(131; 142,5; 151; 173; 189) en 189
v 1425
v 173
v 151
(4)
1.3 v'box
v'whisker
-~ . )
131 142,5 151 173 189
120 130 140 150 160 170 180 190 200
1.4 | positively skewed OR skewed to the right v'answer
1)
15 |o=1727 v’ v answer
)
16.1|x=157,62+p v'answer
(@)
16.2|0=17,27 vanswer
1)

[13]
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QUESTION 2
¥y
_ B(8:10)
4 >
A8 6
>e
* XN
[-“lx 3
B :
D(-2:0) |O M X
—Y2=
e man =
0-6 v substitution into
=~ ois correct formulae
- =6
=1
V" answer
(2)
22 | mge=- [BC I AD] v’ gradient
y=—x+c¢
10 =-8+c¢ v substitute m
c =18 and (8 ; 10)
Ypc = —X + 18
v/ equation
OR (3
mpe =-1 [BC || AD] _
y =y =m(x — xq) v gradient
y—10=—(x —8) v’ substitute m
y=-x+18 and (8 ; 10)
v/ equation
3
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2.3 | mgp =Y27)1 v" substitution
Xo—Xq
100 v’ gradient
T 842
v
=1 Mgp. Myp
=1lx—1=-1
mBD.mAD = 1 X _1 = _1 (3)
~ DB 1L AD
24 |tanBDM=mg, =1 v'tan BDM = my,,
~ BDM = 45° v answer
(2
OR
inBDM =BM_ 10 _ 1 v sin BDM = =
smBDM—BD—mﬁ—\/E sin BDM 5
-~ BDM = 45° v'answer
2
OR
- 10 1
COS?DM = m = E
~ BDM = 45 v cos BDM = —
A
v’ answer
(2
2.5 DN — [X1txz2 | Yity2 vT (3 '5
T y) = (B2 222 (3:9)
_ (—2+8 ) w)
L2 7 2
=(3,5)
T symmetrical about BM
-~ distance of B to BM =5 units = distance from BM to C
v'value of x
~C(13;5) v'value of y
(3)
2.6 Area ABDF = Area ABDM — Area ADFM v'formula/method
v'10(DM)
-1 1 10 v'10(BM
= 2(10)(10) - 5(10)(%) /2( )
3
— 100
) v answer
= 33,3 square units )

OR
Area ABDF = % BF. DM

i)

v formula/method

ver ()
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— 100 v'DM(10)
3
= 33,3 square units v answer
(5)
[18]

QUESTION 3

P(1:4)

(x+1)%+ (y-1)*=13

3.1 N(1+(—3). 4+(—2)) v'substitution of M & P
2z 2 . v'x- value of N
N(-1; 1) is the center of the circle vy-value of N
3
3.2 r=J0—1%+ (4 -1)? v'substitution of N & P
r=+13 = radius vr=v13
(x+1)%+ (y—1)?=13 v'LHS of equation
v'RHS of equation
OR (4)
v o
r= (3= 12+ (—2-1)? substitution of N & M
r=+13 = radius v r=vi3
n v'LHS of equation

v'RHS of equation
(4)
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OR
(x + 1)%+ (y — 1)>=r?sub (1;4)
(1+1)2 +(4-1)* =1r?
13=r?
(x+1)%+ (y—1)>=13

v'substitution of point

v r=+13
v'LHS of equation
v'RHS of equation

(x+3)2+(@—-4)?%=((x+3)+(y+2)?
y2—8y+16 =y +4y +4
—12y =12
y=1
2 2
Sx=—4—-1 OR 1=-x—-14
3 3
15

X=-—=
2

y R( 71 1)
- 5

1
x=-=7=
2

4)
3.3 mym XMmyr =-1  [radius 1 tangent]
- 12 _ 42 v’ correct substitution
Mmnm = OR MmpMm =
] -9 e v mym
T2 T2
2
mpr = _§2 , v MymR
—y1=—-(x—x;) OR =—-x+c
yon 23( 1) Y 3, v’ substitution of myg
y+2=—§(x+3) —2=—§(—3)+C &(3:-2)
y=-2x-4 :
3 v’ equation
®)
3.4 Symmetry of a kite: S(-3 ; 4) v  x-value of S
v y-value of S
)
OR
PSM =90° [£ in semi circle] v’ x-value of S
PS | SM v" y-value of S
£ S(=3; 4) o)
OR
(NS)? = (radius)?
(-3+1? +(y—1)*=13
(y—-1D*=9
—1=43
g y=4ory#-2 v x-value of S
~ 85(=3;4) v" y-value of S
(2)
3.5 (SR)? = (RM)? ..tang from common pt

v equating lengths
v'simplification

v x-value of R
v" y-value of R
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OR 4)
\/yR = 1
v'horizontal line OR
Rliesony=1
v'equating
v'x-value of R
(x <-4,6)
(4)
OR
1-4 3
NS T 13T 2
2
Mgs = 3
2
2
y=§x+6 /y=§x+6
2 2 v’ equating
—§x —4 = §x +6
1 v'x-value of R
x = —75 (X < _4,6)
_ 2( 15) 6 =1
Y=3\02) "0
15 v' y-value of R
R(-30) Q
36 IRs=(3+752+ (- D2 =2 =541 ¥ RSORRM
OR
RM= /(=3 +7.5) + (-2 — 1)’ 22 = 5,41
v method

Area of RSNM = 2area of ARSN
=2(3) Vi3 (*5)
39

= 29 or 19,5 square units

OR

SM=6

Area of RSNM = Area of ASMN + Area of ARSM
= (6)(2) +(6)(47)
=6+13,5
=195

Area Kite :% RN. MS

TS and ()

v answer

v" method
v MS=6
v RN=6,5
v’ answer

(4)

(4)
[22]
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1
=5 (6,5)(6)

= 19,5 square units

QUESTION 4

41

tan(180° + x). cos(360° — x)

sin(x — 180°) cos(90° + x) + cos(720° + x).cos(—x)

tanx cosx

—sinx.(—sinx) + cosx cos x

sinx
_ _cosx
sin?x + cos?x

.COS X

=sinx

v'both tan x cos x

v’ both — sinx,
and —sinx

v'both cos x cos x

, sinx

COS X
v sin’x 4 cos’x =1
v  answer

(6)

4.2

B sin?35% — cos?35°
"~ 4sin109.cos10°

_ —(cos?35° — s5in*35°)
~ 2(2sin10°, cos10°)

—cos70°
2s5in20°

—sin20°

25in2009
-1

v — (cos? — sin*35°)

v — cos70°
v 25in20°

v’ cofunction

v'answer (5)
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4.3
'1 ’_\ k
35°
1-%°
r? =x%+y?
(1)? = 22 + (1)?
x?=1-k?
X =2y1-—k?
v
x=vIi—R? for x
4.3.1 | £0s55° = cos (90° — 359) v'cos (90° — 35°)
= sin35°
=k vanswer (3)
OR
c0s55°
= v'v answer
(3)
432 | sin145° v's5in(90° + 55%) or
= sin (90° + 55%) OR sin (180° — 35%) sin (180° — 35°
= co0s55° = sin 35°
=k =k v answer
(2
4.3.3 | sin70° =sin2(35)°

= 2sin35°. cos35°

=2.k.\J1—k?

v'changing a double angle

kv 1 —k2v
@)
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434

cos 80°= cos(45° + 35%)

v'cos(45° + 35°)

= cos 45°. cos 35° — sin 45° . sin 35° ;/expéﬁsipn
=2 TR -2
=2 VI-k2 - k)
OR L,
A - o answer o
2
4.4 LHS
_ cos2x + cos?x + 3sin’x
B 2 — 2sin?x
B cos’x — sin*x + cos®x + 3sin’x v'cos?x — sin’x
B 2(1 — sin?x) v'2(1 - sin®x)
2c0s%x + 2sin?x v'2cos%x + 2sin®x
= 2052 v'cos?x
cos?x
2
"~ 2cos?
1
= Cos? v answer
» LHS =RHS (5)
4.5 3?2 v'squaring both sides
(sinx — cosx)* = (—)
4
sin?x — 2sinxcosx + cos?x = (3) vexpanding LHS
16
9
1 — 2sinxcosx = (—) o _
16 v'using identity
7 ) e .
2sinxcosx = — v'simplifying
16
7
L sin2x = — vanswer
16 (5)

[32]
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QUESTION 5
51 sin(x + 60°) +2cosx = 0
sinxcos60° + cosxsin60° + 2cosx = 0 v expansion

1 3
7 sinx + —cosx + 2cosx =0 v’ special angle
1 values
Esinx = —2cosx — TcosxA
si.nx = —4cosx — V3 cosx v simplify
sinx = cosx(—4 —/3) v cosx(—4 —V3)
sinx  cosx(—4 — V3) (4)
cosx coSx
tanx = —4 — /3
5.2 tanx = —4 — /3
t =—(4++V3
anx = —(4+ V3) v 99,90°
ref+ = 80,10 v 801°
x = —80,1° or 99,9° s
2)
5.3.1 ) v'(30%1) or
T | (210°;-1)
o | * | v'(-60 =0 9 or
ji s T || a0
, , v’shape
. \ ' \
—K bt —
sl | |
| B | ot
000 N0 |0 o /| I 130 240
l’/ \ 1 \\ —
: -1 1 :
R / § i el
= . |
3
5.3.2 | ~sin(x + 60°) > —2cosx v'—80,10°
x € (—80,10°;99,99°) OR — 80,10° < x < 99,99° v'99,99°
v'notation
3

[12]
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6.1 ABD =0 [alternate £s; || line] v ABD =0 [alternate £s; || line]
v'substitution into correct ratio
0= BD 64 v'answer(to the nearest degree)
O T AB T 81
0 = 38° (3)
OR v ABD =0 [alternate £s; || line]
v’ correct trig ratio
ABD =0 [alternate £s; || line] v answer(to the nearest degree)
sin BAD = o1 (3)
81
0 = 38°
6.2 BC? = AB? + AC? — 2(AB)(AC)cosBAC v'use cosine rule
=812 + 872 — 2(81)(87)cos82,6° v'correct substitution into cosine
=12314,754 rule
=110,97m v'answer
3)
6.3 v" use sine rule

sinDCB B sinBDC

BD BC
in DOB = 64.sin110°

SIUAE = 7110,97°
= DCB = 32,82°

v'substitution

v answer

©)) [9]
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QUESTION 7
7.1.1 | equal to the angle in the alternate segment./die hoek in die v’ answer
teenoorstaande sirkel segment (1)
7.1.2 | equal angels at the circumference/ gelyke hoeke by die omtrek v’ answer
(1)
7.2.1 | Vs=x [tan from same point/ raaklyne vanaf dieslfde pt] vSvR
R =x [ tan chord theorem /raaklyn koordstelling] vSVvR
Wsy=x [correspzs/ooreenkomstiges; WT|| RV] v'SvR
(6)
722 |WVT=77° [given] v WST = 103°
WST = 103° opp <4s of cyclic quad supplememtary vR
(2)
7.2.3 | @) W2 =S, =x [2s in the same segment/ze in dies segment] v'S/IR
Vi =W:=x[alt £s/ verwisselende 2e:WT||RV] v'SIR
BgtRn X [ proved in 7.2.1] V'S
~“R=Vi=x
=~ WR =WV [sides opp equal zs/sye teenoor gelyke ze] vR
(4)
b) In AWRYV and and/en ATSV
R= Sz =X [ proved OR tan chord theorem] v'SIR
V.= Vs = x [proved] v'S
~ AWRV [|ATSV [£, £, £] v AAA
RV _ WR )
5y = T [A WRY ||| ATSV]
“WR x SV =RV x TS S
WR _ KV
<R = 5y L prop theorem/ eweredigheidstelling: WT || RV v'SIR
..WRxSV KV x SR v
~ RV x TS =KV x SR ( both equal to WRXSV) /S
LRV _kv
"SR TS
OR 4)
In ARVS and /en AVKT
SVR=K:4 [ alt angles, WT || RV]
SRV =V3 [proven] v'identifying
In ARVS |||AVKT [AAA] correct
. RV KT triangles
"SR VT v'proving |||
But VT = ST [tang from same point] v'correct ratio
LRV KV 7S
"SR TS (4)

[21]
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8.1

Construction: Join DC and BE and height k and h

1
area AADE >ADk _AD
area ADEB %.DB.R - DB

(equal heights)

1
area AADE _ 7AER  Ap

area ADEC %.Ec.h T EC

(equal heights)

But the area of ADEB = ADEC (same, base, same height)
area AADE %-AD-]C __AD

= § = — (equal heights)
area ADEB >DB.k DB

_area AADE _area AADE
" area ADEB  area ADEC

v'Construction

‘/area AADE _ AD
area ADEB ~ DB

v
/area AADE _ AE
area ADEC ~ EC

v’ area of ADEB =ADEC

v’ same, base, same
height

‘/area AADE __ area AADE
area ADEB  area ADEC

54 —6x =9+ 3x
—9x = —45
x=5

AD AE
821 |22 _2¢  (prop Theorem, BD || ED) v =2 (SR)
BE (D BE (D
1_23 v’ substitution
37 ¢D v" answer
o~ CD = 9 units
DG  FD DG _ FD ©
8.2.2 _ —=—
AT (Prop Theorem, FG || EA) v GA  FE
9-x _ 3 v" substitution
3+x 6

v simplification

v answer

(4)
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area AGFD % GD.FDsinD

_ %(3)(2%)31'115

2 (#)(3)sinD
9

16

8.2.3 | In AABC and AAED:
A is common v'A is common
ABC =E (corres £s; BC || ED) vABC = E (SIR)
ACB =D (corres £s; BC || ED) v ACB = D (SIR) or
AABC||| AAED (£; £; 2) (¢;4; 2)
3 BC —
"ED  AD
BC 3
9 12 vEC _ AC
BC = %units D 4D
v'answer
1 v )
8.24 LA use of correct area
area AABC _ ZACBC sinACB rule AABC

v’ use of correct area
rule AGFD

¥'substitution of values
v sinACB = sinD
vanswer
(5)
[23]

TOTAL 150




