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QUESTION 1
1.1 3—9 AV’ Subst. into correct formula (2)
Mag = ﬁ =-3
Av Answer
1.2 | M(8;6) Av' x—value Av' y —value (2)
1.3 1 CA Vv gradient of MQ
’mMQ = 5
CA v Substitution of M and gradient
6==(8)+c
c =—
T 10 CAv'Equation of line
=—x+—
Y=3ET3 (3)
1.4 3 Av'gradient of AQ
Maq = § =1
6=1(4)+c
c =2 CAV equation of AQ
y=x+2
10
X+2=gx+— CAv'Equating
3x+6=x+10
2x =4
x=2 CAV'x — value
y =4 CAVy - val
y — value
Q(2;4
(2;4) (5)
L5 | AQ=./(7—2)2+ (9—4)2 =50 = 5VZ units | A v"Use of distance formula
v
QB=(9—2)2 + (3 =472 = V50 = 5vZ units | 7 AQlength
v
~ AQ = QB Av' QB length 3)
1.6 MldelI’]t of AC: (%’ 1?5) A‘/MldPOIHt of AC
x+9 y+3
Let D(x; ) A ()
(x +9 y+ 3) B (11 _ 15) CAVv'Equating to Midpoint of AC
2 2 22 CAVY Answer
D(2;12)
4
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1.7 Inclination of AC:
m =tana
1= tana CAv tana=1
a = 45 CA Y Inclination of AC
Inclination of AB:
m = tanf§
—3 =tanp CAvtanp = -3
f =108,4° CA v Inclination of AB
6 = 108,4" — 45" = 63,4’ CAY Answer ()
[24]
QUESTION 2
21 [ x2+y?2—-2x+6y =15 Av'Completing the square
x*—2x +14+y*+6y+9=15+1+9=25 CAv Equation in Centre —
radius form
(x—1D*+(y+3)2=25
CA v Centre CAv'radius
Centre (1;—3) and Radius : 5 units 4)
2.2 Lety=0:
x2—-2x—15=0 Av'Lettingy =0
(x+3)(x—-5)=0 CAY factors
x=-3 orx=>5
B(—3;0) C(5;0) CAv CAVY answers (4)
2.3 —6+3 3 CAV gradient of radius
Map = = =7
5-1
4 .
Miangent = 3 wwoeeeeeeene (Radius 1 tangent) CAV gradient of tangent
6= f(S) g CA V¥ substitution of point D
3 and gradient of tangent
c=— 33_8 CAY'y — intercept value
y = %x — ? CA v equation of tangent (5)
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2.4 | Height of AABC = 3 units CA v height value
Area of AABC = % (8)(3) CA v base value
= 12 square units CAVY Answer )
2.5 | Do not mark this sub — question. A v’ Condition
The distance between the centres must equal the sum of

the radii.

A(1;-3) and E(1;b)

AE={(1-1)2+(b+3)2=5+1
~(b+3)2=36
~b+3=16

~b=3 or b=-9

26 |PB=./(—1+3)2+ (-7 —0)2 CA v'Use of distance formula
PB = V53 > radius CA v PB = V53 > radius
Therefore, P lies outside the circle. CA v Justification (3)
Excluding 2.5, question 2 will have a maximum of [19]
19 marks.
QUESTION 3

3.1

A v'diagram in correct
quadrant

! P(a ; —40) Av a—value=9

82 cos @ + sin(6 — 180")
=82cosf —sind

A v'reduction

9 —-40
=82(37) - (57) is given i
If Answer is given in CACA v v substitution
— 18 40 terms of a, Max 4/6
41 marks. CA v'Answer (6)



happy
Rectangle


June Control Test 2022

NSC - Memorandum

3.2 | 27tan8 — cos(90° — 0)

=27tan@ — sin 6

-2(5) - (57)

A v'reduction

CACA v v'substitution

—4880 CA v Answer
= T 4)
3.3 cos260 +1
A v'double angle substitution
=2cos’6—-1+1
9 \2 CA Y substitution
=2 (5)
41
162 CA v Answer 3)
1681
[13]
QUESTION 4
4.1 sinfcosf =t
2sin@ cos @ = 2t
sin 20 = 2t 1 A vsin26 = 2t
sin? 20 + cos?20 =1 2t A v'sin? 26 + cos?260 =1
20
cos 280 =+ 1 — 4t? A vcos20 =1 — 4¢2
~tan 20 = ———
V1—4t? A v Answer (4)

42 |cos20=1-2sin’0

. 1 —cos 260
sin“f = ——

2
g = 1 —cos?26
sinf = >
. 1—+vV1—4t?
sinf = —

1—cos26
2

A v'Identity or sin?8 =

A v"Making sin 6 the subject
A v'quadrant

CA v'Answer

(4)

[8]
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QUESTION 5

5.1.1 | tan480°.sin 300°. cos 14°.sin(—135")
sin 104°. cos 225°

A v'Reduction in

_ (— tan 600) (— sin 600) (COS 14-0)(— sin 45°) numerator
B (sin 76°) (— cos 45°) A v'Reduction in
denominator
V3)(¥3 (cos 147) V2
1 2 2 CACA v'v Numerator
- CAv Denominator
(cos 149) (?)
3 6
=3 CA v'Answer (6)
5.1.2 cos(90° — 2x).tan(180° + x) + sin?(360° — x)
= sin 2x.tanx + sin® x A A A v v vReduction
sin x
= 2cosxsinx. + sin? x A v'double angle
cosx expansion
= 2sin® x + sin® x A vSinx
COsS X
= 3sin? x
CA v Answer (6)
5.2.1 | —cos?%22 g AA v'v Answer (2)
522 (1—-tan’8 =0 Av1—tan?6 =0
tand = +1 AY'tan@ = +1
6 = 45" or 135" or 90° AY 45
AY 135 ©)
A v 90
5.2.3 | sin" @ —cos" 6 AAVY' Y Answer (2)
1—tan™ 6
5.2.4 LHS = sin™ 8 — cos™
~ 1—tan"6 v Sind
_sin™ @ —cos™ 6 — cos @
_ sin’;g 4 ' Av'sin™ @ — cos™ 6§
coSs mMorehn o n
_sin“@—cos“@/& L"' A Vcos™ g

cos™ @ —sin™ 0

A v changing sign of

cos™ 6 )
—(cos™ 6 —sin™ B) cos™ @ numerator

= 1 X 55" 0 —sin" 0 A v'Inverting and
= —cos" @ = RHS multiplying

(5)

[26]
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QUESTION 6
6.1 X Avtrig ratio
A tan @
X
~ tan® CAvAHintermsof xand 8 | (2)
6.2 HBA=F............(AH = HB)
AHB = 180" — 2 ... ce. cee cev e .. (A's Of A) Av AHB = 180" — 28
X
12x _ tanf
sin(180° — 28)  sinf AV sine rule for AAHB
1 Av Simplification
12 _ tané
sin2f sinf
12tanf.sinf = 2sinp cos B Av’ Simplification LHS
cosf3 Av expansion of sin 23
tan8 =
6 (5)
6.3 cos
tan@ = b
6
cos 40’ o
tan @ = c AV substitution of
x = AHtan6 Av'Making x subject
cos 40° A substitution of AH
= (60
x = o0 (5
x = 10cos40" = 7.66 m - Height of lighthouse CAY" Answer (4)

[11]
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GEOMETRY
A mark for a correct statement
S (A statement mark is independent of a reason.)
R A mark for a correct reason

(A reason mark may only be awarded if the statement is correct.)

Award a mark if the statement AND reason are both correct.

S/R
QUESTION 7

7.1 0,=116"...... (A at centre = 2A at circumference) Av'S AV R (2)
7.2 DEB = 32"......(A in a semi circle) AvV'S AV R (2)
73[R, =101 _ 39" (A of isosceles A...radii) CAV SAYR )
7.4 OCLDE...... (Line from Centre bisecting chord) Av'S AV R

ABE = 58"......(A’s of A) CAY'S 3)
7.5 Let CB:x,thenACZSx

AB=2x

2
Now -x = 2r 5
AV SX=2r
4
=z AY x=2p
5
OC=-r A‘/ OC=-r
1 \2
DC2 =72 — (7). ( Pythagoras ) CAV'S
24
D 2 5.2
C oT r
DC = gr = ﬁr units CAVY Answer
(5)

[14]
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QUESTION 8

8.1

N.B.

No Construction —
Award 0 marks

Construction: Draw SR, QT and heights p and k. Av'S  Construction
Area of APST %.PS.k _PS

Area of A QTS _%ISQ‘k_SQ Av'S

Area of APST %-PT-p _PT AV'S

Area of ARST %.TR.p TR

Area of A QTS = Area of A RST ...(Same base and // lines) AvSAv R

Area of A PST _ Area of A PST
Areaof AQTS  Area of ARST AV'S

PS PT
SQ TR

(6)
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8.2

> 3y 4

8.2.1 |Let AQ=aand QC =3a

PS _AQ _ a

SC_ QC 3a 3

LetPS=band SC =3b

.....(Prop. Thm.;AP // QS) AV'S AvR

and Let BP =y and BC = 3y

Therefore PC = 2y Av'S PC =2y

Now 2y = 4b AV'S 2y = 4b

Therefore y = 2b

E=ﬁ=3 AvY'S Answer

PS b 1 (5)
8.2.2 f{—g == =2 ....(Prop. Thm.; AP // QS) Av'S AVR )

[13]
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QUESTION 9

9.1.1 |LetACG = GCB = x

DAC = ACG = x ....(Alt. A’s ; AD // GC) AvY'S/R

ADC = GCB = x ....(Corresp. A’s ; AD / GC) AV'S AV R

DC = AC ...(Sides opposite equal angles) AYR (4)

ACAD is isosceles .....(Base angles are equal)
912 | Z=2 (Prop. Thm. ; AD // GC) AY'S AVR

ButAC=CD  ...... (Proved in 9.1.1) AV'S

BC_ B

AC GA (3)
9.1.3 | In AAFG and AABC

1] CAB is common AvV'S

2] AFG = ABC = 90° ...(Angle in semi circle) AY' S/R

3] AGF = ACB ...(Remaining Angles)

AAFG /// AABC  ....(AAA) AY R (3)
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9.2.1 | AB?2=20%2-122 ........(Pythagoras) AvY'S
AB? = 256 Av' S Simplifying
AB = 16 units CAY' S Answer
3
9.22 |BC_BG AV S/R
oA e (From 9.1.2)
12 6
20 GA
AG =10 units CAY' S AG = 10 units (3)
SEoa8 (from 9.1.3)
BC  AC
GF 10
12 20
GF = 6 unit
units CAvY S GF = 6 units
923 |AE_10 (from 9.1.3) CAV'S
16 20
AF = 8 units CAvY' S
(2)
[18]
TOTAL | 150
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