MATHEMATICS P2 MEMO

NATIONAL SENIOR CERTIFICATE 4.1 Let {3 be the angle of inclination of PQ.
tan 3 = mp,
GRADE 12: MATHEMATICS P2 v tanf=m,,
an 8 = _21‘ ((‘22’ v oanf=4
FEBRUARY/MARCH 2011 tanf3 = 4
B =75.96° v answer v
MARKS: 150 o
Y (g
This memorandum consists of 5 pages. 2 v x-value
M(;1) v y-value
)
QUESTION 1 43 PQ J(-1+2)® +(2+2)? v substitution into correct formula
v answer
55+55+50+47 +42 +3x
1.1 - 48375 249+3J€=48375 =17
8 v 8 5
249+3x=487375 3x =138 PR=4/(-1-3)* +(2-0)
3x =138 @ = 20 v answer
; z v sum
3x=138 QR* JO-(=2))* +(3-(-2)) / answer
=46 )
. = V29
12 v max and min
v median Perimeter = +/29 ++/20 + /17
R R v whiskers = 14 to the nearest whole number
4‘2 L -1'6,5 tr I ‘52.‘5 S-II 55 Sé 4
) 44 |y-1=4(x-1) / m=4
[6] y=4x-3 v substitution of (1 ; 1)
v answer
3
QUESTION 2 [13]
aek Mass Frequency | Cumulative o L
2.1 (kg) Frequency v v Cumulative QUESTION 5
60 = x<70 5 5 R SLL s y? _grs6y
4
70 < x <80 7 12 @ =(2)" +(-9) -8(2) + 6(-9) -
448]-16-54 v substitution
= =94+ i o
80 =x <90 7 19 -15 v answer
90 = x <100 4 23 Hence, the point lies on the circumference of the circle. 2)
100 = x <110 2 23 OR
22 Cumulative Frequency Cuve 12+ 32 8x+6ymls v substitution
. vV plotting points e 2 v answer
1 mark: 3 — 5 points correctly (EE=al =iy ) =il
) * 0 marks : 2 or less points correctly plotted (x=4)° +(p+3)" =40 2)
n
2 2
Ew v/ graph (x=4)" +(y+3)
3‘“ =(2-4)° +(-9+3)°
‘ ® =22 +6’
0 =40
40 50 60 0 B0 %0 100 110 120
Vet .". The point lies on the circumference of the circle.
23 Mean = 79,28 v/ answer 5.12 X+ -8+ 6y =15
@ (=4 +(y+3)? =15+16+9
24 Standard Deviation = 11,02 (x—4) +(y+3)" =40 /Y (x—4)? +(y+3)2= 40
79,28 — 11,02 = 68,26 vV sd=11,02
79,28 + 11,02 =903 Circle centre (4; -3) v centre
17 players lie in this interval. v 17 players _3-(-9)
i1 v 68% R
= 68% 16)) m,, =3 v gradient of radius
[14] My = -é v gradient of tangent
V0= -%(x -2) v substitution
QUESTION 3 el 25 v/ answer
3.1 Question 3.1 P2 ©)
& Scattes Plot showing Arm Span vs Height
A6 4
32 x0 4 marks: 52 e
195 All points plotted correctly.
190 3 marks:
185 = 9 — 11 points correct
g 2 marks:
2 s 6 — 8 points correct
£ 1m0 1 marks:
165 3 — 5 points correct
1a0 0 marks if less than / radius = /10
155 3 points plotted correctly. \/7
lSDISD 160 170 180 1%0 200 (4) R d. AB ,\/ﬁ
adius AB =
— Question 3.2
Distance from A to centre of circle is
vV linear best fit
Line =J(6-3) +([@+1) v subs into distance formula
@ = 9+25
33 Yes. ) ] o = v Yes _ \/3_4
The relationship between arm span and height is a positive, v Reason
linear one so we can expect a person with below average arm AB* =34-10 v . 34
span to have below average in height. 2) 2
[8] AB® =24 v/ AB® =34-10
y AB =+/24 v/ answer
QUESTION 4 | AB =26
- AB =490
Pl
I," OR v radius = m
2=10
"E e t II|I t t _'g X r=10
I.'I Radius 1 tangent
n;_'.--"" Al By Pythagoras v/ AB®> =(6-3+(4+1)*-10
AB*=(6-3)+(4+1)*-10 v AB =490
=24 (5)
+
AB =490 [14]
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QUESTION 6

A
6.1 1 94(p+2)*=25 /x=0
(y+2)° =16
y+2=24 v factors
y=2ory=-6 v answers
B(0;2) v answer for B
OR @
x=0
(0)* —6(0)+ p* +4y =12 v x=0
yZ +4y-12=0
(y+6)y-2)=0 V/ factors
y=-6 ory=2 v/ answers
B(0;2) v answer for B
4)
6.2 C(6;2) v/ answer
(2)
6.3 2 1 2
3
[x—3><5) +[y+2x%] -[Sx%] v each part xé
9y} 15°
x——| +(p+3) =|—
(-2) +0+9-(3)
9y} ;
{x——) +(y+3) =5625 / answer
B &)
64.1 AB - 'J(]Z—3)3 +(10-(<2)) v substitution
=97 +12°
v answer
=15
(2)
6.4.2 | The radii are 5 and 10. v addition of radii
r,+ry;=5+10
=15
=AB
The circles will only intersect at one point. v/ answer
(2)
[12]
QUESTION 7
-3 =xcos150° - 25in150° / expansion
\E 1 v substitution
-}=-x—=-2—
2 2
ﬁ x=2
4
uE E / answer
y = x.8in150° + 2.cos 150° 7GRt
4 1 NE)
y=—=—+2{-—
32 2
2
-25-5
V3
= —? v/ answer
[5]
QUESTION 8
8.1 T
t”‘f:r___—-'-“"’/#f VvV coordinates of new points
3)
8.2.1 MN 2 v/
M'N’ 3 2
822 | arca AMNP 4 44
area AM'N'P’ 9 @
880 .3 area AMNP - i nl v
area AM“N“pP” 19 @
91
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QUESTION 9

OR

sin4®

=sin(60° — 2 x 28°)

= 5in 60° cos(2 x 28%) — cos 60° sin(2 x 28°)
= gﬁ-zf > %(Za)w/l -a

=€ -3a* —a1-a*

OR

sin4”

= §in(2 x 32° - 607)

= sin(2 x 32%) cos 60° - cos(2 x 32°).sin 60°

=g 3.
o D = 2 (77 =il

2 2
-b»l-bz-\hbza-é
OR

Using sin(A + B) + sin(A — B) = 2.sinA.cosB
With A =28° and B = 32°
sin 60° + sin(—4°) = 2ab

V3

sind®=——-2ab

OR

Using sin(A + B) + sin(A — B) = 2.sinA.cosB
With A = 32° and B = 28°

sin 60° +sin(4°) = 24/1 = b* {1 - a*
sind® = 241-b>A1-a’ —g

OR

Using  sin4° = 2sin 2°.cos2°

and  sin2° = sin(30° -28°) = %(ﬂ -'\Ea)

and  sin2° =sin(32° - 309 =%(\E\fl—71-b)

and  cos2° = cos(30° - 28°%) = é(\ﬁﬁ + u)

and  cos2° =cos(32° - 30")5%(ﬂﬁb+ﬁ]

then sin4”:%{-\ﬁbw‘m—mb+\mnfm—ﬁam}

9.1 A (-12;-6) v/ answer
92 fi :
X =XCOSd = ysina
. Y v substitution
—12cosa — 6sine = -12
—2cosa —sina = -2......(1)
y' = yeosa +xsina v substitution
6cosa —12sina = -6
1 v simplification
cosa =2sina -1 .(2)
Substitute (2) into (1) /7 aibsiiiton
-2(2sin - ) —sine = -2
—4sine +2 —sing = -2
=5sina = -4
. 4 v simplification
sina = E
o =5313° v answer
(6)
OR
(-12:6) g
]
o
(-12:-6)
1
1 /7 tanf = —
tanf) = — 2
2
6 = 26,565° v 0 =26,565°
o = 2(26,565°%) /7 o =2(26.565°)
=533 v/ answer
(6)
[71
QUESTION 10
1011 [cos2 = 1_gin® 28° J1-sin?28° |V
= J1-42 v/ answer
2)
10.1.2 | cos 64° v 0s2(32°)
= c0s2(32°) v 2cos232°—1
=2cos?32°~ 1 v/ answer
=201 “)
10.1.3 |sin4® ]
= 5in(32° - 28°%) / 5in(32 ‘—28 )
=5in32°cos 28° — cos 32°sin 28° v/ expansion
v answer
=V1-bp*A1-a’ -ab 4)




OR
sin4® = %{3ﬁﬁ+ ﬁaﬁ = ﬁ)ﬂ = ab}

10.2 bl-a® —ayl-b°
= cos32°4/1 — sin® 28°  sin 281 - cos? 32° v substitution
=c0s32° cos28° — sin 28°.sin 32° / cos 28°
= cos(32" + 28") -
- cos60° v cos 32
B v compound angle formula
g “)
10.3.1 sin 130°.tan 60° v sin50°
c0s540°.tan 230°.sin 400° o
sin50° x tan 60° v/ tan50
= cos180°x tan 50° x sin 40° v sin40°
& sin350°x /3 v c0s50°
—1x Gsl x c0s 50° in50°
)| cos50° v ST
&= J3cos50° cosS02
1 cos 50° /-1
== \/g v/ answer
)
10.3.2 (- 2 sin 751+ J2sin 75%) v simpli_ﬁcatign
e v 1 -2sin*75
=1-2sin*75 v cos 150°
=cos150° v/ answer
e @
=
OR
sin 75°
=sin(45° +30°)
=sin45° cos30° + cos45°.sin 30°
23 2
2°2 272
V25in75° =£+l=a
2 2
(1= /2 sin 75°)(1 + +/2 5in 75°)
=(1-a)(l+a)
CTECE v simplification
:L{i+l+li§1] v 1 - 2sin? 75°
4 4 22 v cos 150°
| I8 v answer
ol )
104 sin’ x + cos2x —cosx =0 2 )
B . 5 4 (cos” x—sin” x)
sm,x+(cos x—5in° x)-cosx =0 v B i)
cos” x—cosx =0 TS
cosx(cosx—1) =0
cosx =0 orcosx=1 cosx=0 orcosx=1
x=200°+ k360° or x=0°+k360° kEZ v Z“°+*-35“°
.360°
= k.360° 4
s ¥ =-90°+k360°
(i.e. x=90°+£.180° OF x = k.360° +90° k EZ) )
10.5.1 |x=0%90% 180° v/ // each value
(3)
1052 (cos” x —sin? x) sin x
cos2x.tanx CO8” X —sin” x T
sin” x sin’ x
4 o v/ (cos® x—sin® x)
— COS” X =sIn" Xx
COS X.81n x )
_ cosx sinx EELE
sinx  cosx ek
COs X v/ answer
= ———fanx
sin x cosx sin x
sinx  cosx
v/ answer
(5)
[39]
QUESTION 11
11.1 EC? = DE? + DC* - 2DE.DC cos € v/ substitution into cosine rule
_ 2 ?_ o
=(7.5) +(9.4)" = 2.(7.5)(9.4)cos32 / 2503521844...
=25,03521844... v/ answer
EC = 5.0 metres 3)
U2 | GaDCE sin32° .
= v sin rule
7.5 5,0
sinDCE = 7.5.5in32
5,0
=0,7948788963 v 0,7948788963
DCE = 52.6° v/ answer
(3)
11.3 | Area of ADEC
1 p
= EDE.DCsm D v substitution
1 /
=—(7,5)(9,4)sin32°
2( )OA4) v/ answer
=18,7m" (@)
OR
1 . .
=- ECE;DC sin52,6
1 .
= 5(5.0)(9,4)3111 52,6°
=18,7m’
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114 v ratio
5in32° = ST
7.5 g .
EG = 7.5.5in32° v substitution
g / answer
EF = (4 +3,5)
=17.5 metres 3)
[11]
OR
EG = EC.sin 52,6°
=(5,0).sin 52,6°
=40
EF =40+35
=75
OR
1
E DC.EG = area ADEC
1
— (94)EG =187
- EG :18,7 X2
94
=40
EF=40+35
=75
QUESTION 12
121 Period = 360° v answer
(D
122 1 v/ answer
Amplitude = —
2
123 v shape
v x intercepts
v amplitude
(3)
124 | 2 solutions v/ answer
(€Y)
125 -60°<=x=120° or xE[-60°:120°] v —60% 120°
v notation
126 | -90°<x<30°or x&(-90°;30°) Vv -90% 30°
v notation
(3)
[12]

TOTAL: 150




