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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 questions.

3. Clearly show ALL calculations, diagrams, graphs, et cetera that you have used in
determining your answers.

4. Answers only will not necessarily be awarded full marks.

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

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

7. Diagrams are NOT necessarily drawn to scale.

8. Number the answers correctly according.to the numbering system used in this

question paper. Write neatly and legibly.
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QUESTION 1

Given the quadratic sequence: 5; x; y; 29; ... and its second constant difference
Is equal to 4.

1.1  Calculate the values of x and y. (4)
(4)
)
[10]
[7]
QUESTION 3
3.1 Given:
3.1.1 Write down the values of the first three terms of the series in terms of p. (1)
3.1.2 Determine the va!q\esj;‘@% p for which the series is converging. (4)
Ko
A\ - 1\"
3.2  The sum of the?tgfgt._n terms of a sequence is given by 4 — 4 (5) .
"‘\.\ \
Calculate.:i‘théﬁr”st three terms. (5)
[10]
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QUESTION 4

4.1  Given AABC and ADEF with A=D,B=EandC=F.

AC

: AB _ AC
Prove the theorem which states that i (7

A D

B C

4.2 In the figure, AABC has HG || ACand ED || BC. ED and HG intersect at K.

AD =2 and BG = 2GC . AB = 15 units.
DC 2

A
H
E > K D
B > G c
Determine with reasons the value of:
421 AE (3)
422 AH
3)
423 GK
KH
3)
424  Areaof AHEK (3)
Area of AHBG
[19]
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QUESTION 5

In the figure: PQ is the diameter of the circle. SP is the tangent to the circle at P.

QT intersects the circle at W and with T on the line SP. QS intersects the circle at R. P, = x.

PR
A2
WG
Th 1
S

5.1  Give areason why PRQ = 90°. (1)
52  Prove S=nx. (3)
5.3  Prove that SRWT is a cyclic quadrilateral. 3)
5.4  Prove that AQWR ||| AQST. 3)
55 IfFQW=5cm, TW =1cm, QR =4 cm and WR = 2 cm, calculate the lengths of:
551 TS (3)
552 SR (3)
[16]
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QUESTION 6

6.1  Given cos20° =p andsin14” =g

Without using a calculator, calculate the value of the following in terms of p, q or p and g.

6.1.1 sin20°
6.1.2 cos6

6.2  Simplify into a single trigonometric ratio.

1 .
—=sin 2x
2

1
cos? x

tan(540°+x)( —tan? x)

QUESTION 7

7.1.1 Prove the following identity:

cos4x = 8cos*x —8 cos?x + 1

7.1.2 Hence, determine, without the use of a calculator, the general solution of

16cos*x —16cos?x+2 =1

7.1.3  Write down the minimum value of the expression 16 cos* x — 16 cos? x + 2.

7.2 Calculate, without the use of a calculator, the value of:

2sin?22.5 -1
45sin 22.5° cos 22.5°

QUESTION 8

8.1  Sketch the graphs of f(x) = sin(2x) and g(x) = 2 cosx
for the domain x e[—90°; 180°]. (Use the axes provided)

8.2  Use your graphs to determine the solution % > 1.
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INFORMATION SHEET: MATHEMATICS
INLIGTING BLADSY

= —biwjb2 —4ac

2a
A=P(1+ni) A=P(1-ni) A=P(1-i)" A=P(L+i)"
T =a+(n-1d S, :g(2a+(n—1)d)
T =ar"! S :M ; re1 S_x,zi;—1<r<1

! r—1 1-r

- daiy 1] o X-(+)™"]

i i
£1(x) = lim f(x+h)—f(x)

h—0 h
X; + X +
d=\/(X2—X1)2+(y2—y1)2 M( 12 2;y12y2J
_u m=tané

y=mx+cC y—y, =m(x—x,) m=
Xy =X

(x-a)* +(y-b)’ =r*

.a = .b = ,C 32:b2+02—2bc.cosA areaAABC:lab.sinC
sinA sinB sinC 2

In AABC:
sin(a + ) = sin a..cos 3 + cosa.sin sin(a — ) = sin a.cos f# — cos a..sin 3
cos(a + f3) = cosax.cos B —sin a.sin B cos(a — B) = cosa.cos S +sin a.sin S
cos’ a —sin’ a

cos2a =41-2sin’ a Sin 2 = 2s5in @.COS«

2cos” a -1
n 2
X — X
?:Zf'x 02:i=1( )
n n
n(A) _
P(A) = Fo) P(AorB)=P(A) + P(B) - P(Aand B)
n
Y =a-+bx b:Z(x—i)(y—Y)
D (x—x)?
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QUESTION 4.1
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/\ E F

B c

QUESTION 4.2
A
/H<\
EfL— K\ D

B g G C
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QUESTION 1
1.1 5 ¥ .. y 29
N ¥ON 4N
1% Diff x5 y—x 29—y
\[__I/ \\ //
iﬂ_&/ SN
2" Diff y-2x+5 29 2y +x
y—2x+5=4 Vet . st q:
y=2x=—1.. (L) AV¥ setting up equation 1” line
29 -2y +x=4 . e
—2y+x=-25.. (2) AV setting up equation 1 line
(1) x2: 2y —4x=-2.. (3)
3)+(2):
(_gx r_( _)27 Y x=9 CA\/x — valuc
o el CAY y —value
(4)
1.2
2a=4 ~a=2 AV a—value
3a+b=4 .b=-2 CAY'b —value
a+b+c=5 ~c=5 CAY ¢ —value
T,=2n®>—-2n+5 CAY'n"™ term 4)
OR OR
2a=4 ~a=2 Av'a —value
3a+b=5 ~b=-2 CAY'b — value
e=Ty=5 CAVY ¢ — value
T,=2n*-2n+5 CAVn" term 4)
OR
OR
n—-1)(n—-2
Tn=T1+(n”_1)d1+( )2( )dz
OR OR
n—1
Tnz( 5 )[2a+(n—2)d]+T1
1.3 Tso = 2(50)% — 2(50) + 5 = 4905 CA VY substitution (from 1.2)
CAV answer (2)
[10]
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QUESTION 2

2 a+d=28 - (1) AV equation (1)
a+6d=11a - (2) Av¥equation (2)
d=8-a - (3) CAv¥'making d/a the subject

a+6(8—a)=11a
a+48 —6a=11a

CAVY correct substitution of d/a

48 = 16a
a=3 CAVY a/d value
d=5 CAV'd/a value
3:8: 135 CAv sequence
17]
QUESTION 3
3.1.1 1- 1 1 AV All three terms (1)
‘P’ p?
3.1.2 -1<r<i1 Av condition for convergence
—-1< ~1~ <1 CAY'r value in terms of p
p
p<—l orp>1 CACAVY Vanswers (4)
3.2 1\"
==l
1 1
T =S, =4-— 4(_) — 9 AV first term value
1 1 2
1 2
T{+T,=8,=4- 4(—2*) =3 Av Sum of first two terms
I i
T1+T2+T3=53=4—4(E) =3E Av'Sum of first 3 terms
&g =N CAv second term value
1
T3 = 2 CAVY third term value (5)
[10]
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QUESTION 4

4.1 On AB mark off a point P such that AP =DE and | v'S Construction
on AC mark off a point Q such that AQ = DF.
Join PQ.
In AABC and ADEF

1. AP=DE (Construction)

2. AQ=DF (Construction) v'S/R
3. A=D (Given) VS
~ AAPQ = ADEF (SAS)
Now APQ = DEF VS
ButDEF=B  (Given) v'S/R
~APQ =B
PQ || BC Corresponding angles =

Ql ( ponciggngles=) | o
=1 _of (P Thm. PQ||BC)
— == rop. Thm.
AP  AQ VR
oA Construction AP = DE .
DE _ DF (Construction =

and AQ = DF)

Downloaded from eduresourceza.com
Copyright Reserved Please Turn Over




Mathe l(%swnloaded %WIS%ﬁ%Pwmggﬁbﬁ?zacom March 2022 Common Test

4.2

15 H
4 2c
E . K D
6
> C
B 2 G b
4.2.1 AE _ AD _ 3 ’
T — 5 (Prop. Thm. ED || BC) VSYR
AE = 9 units v Answer (3)
422 AH _CG _ 1
5B 3 (Prop. Thm. HG || AC) VSYR
AH = 5 units v Answer (3)
4.2.3 HE = 4 units and BH = 6 units CAV'HE = 4 units
Gk __BE_5_2 CAY SAV R 3
= =3 =5 ... (Prop. Thm. EK || BG) 3)
4.2.4 |4AHEK 2 v'S/R
EEEE 54 (As with equal altitudes) 3)
AHBG — 10 = 5 - (As with equal altitudes) v'S/R
Area of &HEK AHEK AHEG 2 2 4
Area of AHBG _ AHEG AHBG 5 T v’ Answer
OR OR
1 g g v
AHEK 7. (4)(2c¢) sin EHK /i;z: g? numerator
AHBG % (10)(5¢) sin EAK Denominator
AHEK 4 v Answer (3)
AHBG 25 OR
OR
2 . . v'S/R
AHEK = E(;‘_\.HEG) . (As with equal altitudes)
= E(EﬂHBG) (As with equal altitudes) VSR
Area of AHEK 4
= — v Answer
Area of AHBG 25
(3)
[19]
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QUESTION 5

E
; 1 [y A Q
2
3 + 90 — x
W / /
T . 1 1 > X
2 1
3
R
o 7.5
S
5.1 Angle subtended by the diameter on a circle/ v' R (1)
Angle in a semi-circle
5.2 PQR = 90" — x ... (Sum of angles of A) v'S (3)
SPQ = 90° ... (Diameter perpendicular to tangent) vSvR
S=x ... (Sum of angles of A)
5.3 QWR = x ... (Angles in the same segment are equal) | ¥'S/R
QWR=S=x VQWR =S8 =x
SRWT is a cyclic quad. ... (Converse of exterior angle of | ¥R _
cyclic quad equal to interior (3)
opposite angle)
5.4 In A’s QWR and QST
1) QWR=S=x ....... (Proven) vs
2) Q4 is common V'S
3) T, =WRQ ............... (Remaining angles of A’s) 3)
AQWR ||| AQST .... (AAA) vR
5.5.1 QW _ WR _ QR - v'S/R
Qs ST Qr (AQWR ||| AQST)
2z _4 v'substitution
ST 6 CAVY Answer (3)
ST=3cm
552 2 CA¥Y' SvR
s =3 (AQWR ||| AQST)
QS=7,5cm CAvY Answer 3)
[16]

Downloaded from eduresourceza.com
Copyright Reserved Please Turn Over



Mathematics

March 2022 C Test
Swnloaded RIONNSAAKEPALAYAIRSOEsHFZa.com  March 2022 Common Tes
QUESTION 6
6.1.1
V1-¢?
sin20° = /1 — p? Mv" Av' Answer (2)
6.12 cos 6 = cos(20" — 14") Av'Writing as difference
= cos20cos 14 + sin20sin 14 Av'Expansion
=p.\/1—q2+\/1—p2.q A v (cos 20°) value
CA v{/1 - q*CAY|/1 - p?
A ¥ (sin 14°) value (6)
6.2 1
5 sin 2x
5 — tan2
tan(540 + x) (cosz 5 tan x)
1. Av'expansion of sin 2x
_ |2 (2 sin x cos x) Av'reduction to tan x
B (1 - sinzx)
tanx. | ———
cos?x
1 ;
|z (2 sin x cos x)
~ | sinx cos?x Av'1 —sin?x = cos®x
COS X “cos?x At _ sinx
CoOsSXx
cos x
= Jsinxcosx X —
S X CAV simplifying Vcos? x
= 4/cos?x
= cosx CA v answer (6)

[14]
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QUESTION 7

7.1.1

cos 4x

= cos(2.2x)

=2cos?2x—-1
=2(2cos’x—-1)%2-1
=2(4cos*x—4cos?x+1) -1

AY" cos 4x = cos (2.2x)
Av'expansion of cos 4x
AY" expansion of cos 2x

AV squaring bracket

=8 cos*x—8cos’x+1 ()
7.1.2 | 2cos4x =1
1 : :
cos4x = 2 Av'setting up equation
4x = 60" + 360k or 4x =300°/—60" + 360k | CAv'both solutions
o 8 8 AY' 90k
x=15 +90k or x=75/-15 +90k;keZ AVEkEZ (5)
CAY x = ISD,75°/—15°
7.1.3 | 16 cos*x — 16 cos® x + 2
= 2 cos 4x AY
.. Minimum Value = —2 AY (2)

7.2

2sin?22.5" -1
4sin22.5 cos22.5

_ —(1-2sin®22.5)
"~ 2.2 sin22.5°c0s22.5°

_—cos45°
~ 2.sin45°
1
-1
2 "L
V2
= 2 = =
- 2

A¥'re-writing numerator and
denominator

Av'Numerator

A¥'Denominator

AY Special angle values/ co - ratios

AY Answer

()

[16]
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QUESTION 8

F 9

¥
.............................................................................. g
........................................................................................... = B
: -60 -30 30 60
_______________________________________________ o
ey A ey
8.1 | /f: x-int, Maximum and Minimum and Shape AAAV VY
g : y-int., Maximum and Minimum and Shape AAAV VY (6)
82 | g®)
f%‘% (%)
gx) = f(x); f(x) >0
x €(0°;180°) ; x # 90° AAY Y Answer (2)
(8]
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