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MATHEMATICS PRELIM PAPER Il 2020
MEMORANDUM

QUESTION 1

@ (My=-2+9v

myc = 2 (Perp lines) v

(2) tanf =2 v

~ 8 = 63° rounded to nearest whole number. v

0)y=(=5)=2(x—-(=2)) v

y+5=2x+4
y=2x—-1v

(c)->+9=2x—1v

x =4V

Subs into one of the equations
y=77

T(4;7)
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2 rT=J10-42+19-72 v

CT = 65V

152 =(6V5)2 +BT?v

BT = 3/5v
QUESTION 2

(a)

140
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v heading and axes labelled

v'v points
(b) (1) 9 =804+ 3,49x vV

(2) r = 0,98

() 9 =8,04+3,49(35)v
y = 130,19 Wattsv

(d) valid as correlation coefficient is very highv’
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QUESTION 3
(@) 120°V

(c) x = 67,5°,—22,5°, —45°V vV

(d) sinbx < —cosx

x € (—45°% —22,5°)v'v'U (67,5%90°]v Vv

(e) reflect about the x-axisv’
and shifted 30° to the rightv’
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QUESTION 4
(a)

=sinf—(-sinfh) Vv
sin26
=2sin6

2sinBcos6

-1 v

cosf

v v
(b) (1) = sinx(—sinx) — cosx(—cosx)

= —sin?x + cos? x
= cos? x — sin’x

= cos2x v (5)
= RHS

(c) LHS =

cosf sin6
sin? 0 + cos? 6,
cosfsinf

1
cosBsin@

(d)

v diagram

Vvk?+1 pythag

90° -6

(@)

cos2x = —1 v

2x = +180° + k.360% k € ZV
x = +90° + k. 180¥ (3)

sin@‘{l_ cos6 RHS =

2 1 (4)

2sinfcos6  sinBcosd

v

sin20

= 2sinfcos0O

=? (\/k2k+ 1) (\/k21+ 1>

2k
k241
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QUESTION 5

(b) W, = 18° isos A;radii
0, = 36° < at centre = 2 < at circley
ORS = 72° < sinA;radii v

T = 108° Opp < s cyclic quad (4)

(c) OSR =x radii v

(@)

1 =180°—-2x <sinAys

P =180°—-2x Opp < s cyclic quad v
P =T <sinsamesegment v (4)

QUESTION 6

AE _ A8 Jine parallel one side A; BE//CD
ED BC

CAE 10
"6 5
~AE =12mm v

AF_2B Jine parallel one side A; BF//ICE
FE BC

2k+k=12 ,
k =4mm .. FE = 4mm v (6)
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QUESTION 7
(a) M (8 —4) v

(b) OM = /(8 — 0)2 + (—4 — 0)2V

OM = 4\/5v

(c) ON = OM — NMv
ON = 4+/5 —/45v
ON = /5 unitsv’

(d) MTP = 90° tanperp.radiiv’
OMT = 90° Alt < s; TP//OMY

S My = 2V
y - (~4) = 2(x ~8)
Ly =2x — 20V

(f) (x —8)2 + (y + 4)? = 45
(x —8)% + (2x — 20 + 4)? = 45V

x% — 16x + 64 + 4x? — 64x + 256 — 45 = 0V

x%? —16x + 55 = 0V
x=11v orx =5

n/a
y=2(11v) =20 = 2v
~T(11;2)
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QUESTION 8

( ) sin(180°-76°)[2 cos? 15°—1]
tan38°.sin%(412°-360°)

_ sin76°v.cos2(15°)v
"~ tan38°.sin2 52°v
_ sin(2 x 38°).cos30°

~ sin38° 2 a0
m‘/.COS 38 v

v
25in38°c0538°\/\/_%

sin38°.cos38°

—V3v

sinx , _
(b) (1) E‘/ —2sinx =0
sinx — 2sinxcosx = 0" (cosx # 0)
sinx(1 — 2cosx) = 0V

. 1
sinx = 0 v or cosx ZE‘/

(2) sinx =0 OR cosx = %

x =0°+ k.180° v x = 160°+ k.360°V

(c)  (1)BD? = x% + x? — 2(x)(x)cos (180° — 2) v
= 2x% — 2x%(—cos2B) vV
= 2x%[1 + cos2B]v

BD = x./2[1 + cos2B]V

(2) In AABD: tanf = -2

(@)

BD

~ AB = BD.tan8v AB = x+/2 + 4 cos? § — 2].tanb
subs BD from (1) above 4B = x /% cos2 B cos? B . tanv’

AB = x,/2[1 + cos2f].tan6v AB = x.2c0sp. tandv’

AB = x/2[1 + 2cos2 B — 1].tandv
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QUESTION 9

(@) 75% v (1)
(b) 0,55 x 1224v" = 612 peoplev’ (2)
(c) young people in community, holiday venue etc. v/ (1)
(d) Ballitov” — fewer fast runner/fewer entries etc. v/ (2)

(e) Delta = 0,0545 v
Bryanston = 0,28445 v'Delta is less skewed. Perhaps Delta has more serious
Runners who are competitive. (or the difference

between mean and median is higher for Bryanston.v’

(3)

QUESTION 10

(a) P, = L tan chord theorem
90° < inasemicircle

~ R, =90°—P, <of ALPR
90°— P, < of ARPQ

(b) In APNM and APRQ:

)

(1) 1=Q both 90°
P,=1L < s opp = sides
Py=1L tan chord theorem
(2)~ P =P,
(3) M, = R, 3rd < of A
~ APNM /Il APRQ aaa
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(c) In APLR and APRQ:
LPR=0Q Both =90°

R, =R,  Proven

L=P, 3rd < of triangle
APLR /[l AQPR (AAA)

R ias
PR QR
LR =32 =60

15

(d) NM /[ PR co—int<s orcorr<s

1
~ NM =—=PR Mid point theorem

2
_30v3
Sinx = 15
“x = 60°
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QUESTION 11

(a) V = 3m(72)(24) ¥

V =392r cm3v (2)

r_h

R H

DO T (3)
24 3

(C) Vair = Veone-Vwater

v =3921 — I (7)2 8) v

3

V =377,48m cm3v (2)

h=2
7

1 24
Vair = 337,481 = 2 (TT)\/

r=691cmv

~h=2370cm

Ryater = 24 — 23,70 = 0,3 cmv’ (4)
Or

l _1
sf—3

1
“Usf =57

. 26
~vsf of air = ps

~Usf of air = 3\/?—:
3\/27—6 X 24
27
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= 23,70 ...
~ height of water = 24 — 23,70 ...

= 0,3cm
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