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STATISTICS [20]

Refer to Calculator
Instructions in
‘documents for teachers' ¢~

1.1 A =~3946; B=~-059

~ Eqn: y=39,46-059x < ...y =A+Bx
12 r=-0,80 <

1.3 Subst. x =29: y

39,46 — 0,59(29)
22,35
. 22 or 23 push-ups <

14 y ~1833 <

ALL of the players did 5 more.
The mean will increase by 5,
but the o will remain the same.

15 Not at all <

1.6 Maximum possible increase = 16 — 6 = 10 push-ups <

. the boy weighing 40 kg needed to increase the most,
from 6 to 16 push-ups.

2.1 Estimated median (Qz2) travel time = 66 minutes <

. read from 30 on the y-axis

2.2  Estimated lower quartile (Q1) = 44 minutes <

. read from 15 on the y-axis

2.3  Estimated upper quartile (Q3) = 84 minutes <
. Estimated IQR = Q3 — Q1 = 40 minutes <
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2.5  There are 60 employees.
25 employees travel for less than 60 minutes.

. The % allowed to work from home

= 80-254, - 59 . 5833% <
g0 T go = 983%%

2.6 The employee takes (60 + 50) minutes to travel

. 2% intervals of 20 minutes, taken as 3

.. The number of minutes allowed to work from home
= 3x30 = 90 minutes <

ANALYTICAL GEOMETRY [39]

= m = i = _§ <«
31 Moc = =505 = =3 4
32  Subst m = —% & (=9;0) in
y-y1 = m(x—xq) OR Yy = mx+c
y-0=-2(+9) S GORE
- _3 27 3
" =-x-= < L —-62 =
y 4 4 . 64 c, etc
. 3 27
. 1k =_3,_Z
3.3  Subst. (-1;k) in y 4x )
3 3
k=-=-2(-1)-62
4( ) 64
k=-6 <
34  DCZ = (-9-3)2+ (0+09)2
= 144 + 81
= 225
~ DC = 225 = 15 units <
-

The Distance Formula

The distance between 2 points,
P(x1; y1) and Q(x2; y2)

= \/(xz —x1)2 + (Vz - 3/1)2

... Theorem of Pythag

g J

A6

35 DB? = (-1-3)2 + (-6 +9)?

16 + 9
=25
. DB = /25 = 5 units _Applying the {4
Distance Formula
DB -5 _1 ¢
DC 15 3

DM _ DB (_1 .

3.6 DA - DC ( 3) ... prop theorem; AC || MB

1 DB.DM sinD
Area AMBD _ 12

AreaMCD - 1pc.DA sinD
- DB DM
DC ' DA
3 3
= 1(
9
3.7 Let the pt A be (p; q)
L
p-3
. q+9 = —4p+12
. q+4p = 3
.q=3-4 ... 0
AD?2 = p-3)2+(q+9°% =612 ... ®

. p?-6p+9+(3—4p+9)? = 612
. p?—6p+9+(12—-4p)? = 612
. p?—6p+9+144 —96p + 16p2 = 612

. 17p2—102p—459 = 0
(=17) . p?-6p-27 = 0
S (p*3)(p-9) =0
T p=-3 p# 9 ~ p<oO0
©O: qg=3-4(-3)
=3+12
=15
- A(-3;15) <
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4.1

4.2

4.3

4.4

4.5

~ L =71,57° - 26,57°

Subst. m = —% & (3;9) in

y-y1 = m(x—-xq) OR y

L y-9 = —%(x—S)
'~y=—%x+1+9 510
Ly = —%x+10 <

(3-1)% + (9-3)

= 4 + 36
= 40

& Centre M(1; 3)
. Eqn of OM: (x—12+(y—-3)?
L xX?—2x+1+y?—By+9
o x2+y?2-2x-6y-30
Subst. (d; 1): .. d?+1-2d-6-30 =
. d?-2d-35 =
L (d+5)d-7) =
~d=7 < ...d#-5

[ A set of mini-axes is useful

_ 943 _
mep 341
B = 7157°

- 1+3 _ 1
Mr =239 72

o = 26,57°

= 45° <

0

0
0

mx+c

Yo

c, etc

40
40
0 <

- d>0

4.6

e
~mmg =3 . tang TR 1 rad MR
.mpTmeR=—%><3=—1 .mST=f§in4.2
y
- PT LRT < s
P(3;9)

L

- . .
OR: PRT =L (=45°in 4.5) ... tan chordthm

& TP = TR ... tans from common point
- TPR = PRT = 45° . L% opp = sides (in A)

~ PTLRT <

. sumof L% in A

Experience valuable practice in our
Gr 12 Maths 2-in-1 study guide
which offers questions in
separate topics as well as
exam papers.

A7

OR: PRL = 90° . Z insemi-®

& L[ =45° . proved in 4.5

. LPR = 45° . sumof £ in A

& PRT = 45° . tan chord thm

~ PL||TN alt £5 =

SPL = 90° . tan L diameter

. T =900 . corresp /*; PL|| TN
~ PTLRT <

TRIGONOMETRY [50]

511 cosA = =5 = _
5

alw
A

2
512 cos2A = 2cos?A—1 = (-%] 1= 2(2) 1=
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5.1.3 sin(A-B) = sinAcosB-cosAsinB

52

-6 o

5
_12, 12 a 5
25 25 9
-3 |0
=E(
25

P
OR:

The AS are reflections
of each other.

sin(A—B) = sin26
= 2sin6cos6
-2(3)3)
5)\5
24 <

25

cos(%—45°) sin [%745°] . cos X sinx
2

1 L _g5°|sin| & — 450 1 i
) 2[2003(2 45)sm(2 45)} . 2(2<:osxsmx)
- 2

1 sin2 %450 1sian
_ 2 2 2

2

= 1sin(o - 90°)

4

= —%sin(90° —q)

1
= —_cosa
4

1
=-1p <
2P

6.1.1

6.1.2

6.2

6.3.1

6.3.2

Bookwork

sin x.cos y + (—sin y)(-cos x
LHS = y+( Y)( ¢ )
Cos Xcos y + (-sinx)siny
sin x cos y + sin y cos x
Ccos xcos y — sinxsiny

_ sin(x+y)
cos(x +y)
= tan(x +y)
= RHS <
f(x) = /6 sin’x —11(-sinx) +7 = 2
. Bsin’x +11sinx+7 = 4
o Bsin’x+11sinx+3 =0
w (2sinx+3)3sinx+1) =0
L sinx # -2 . not possible - —1<sin6 <1
. ﬁ for all 6
or sinx = -~
. x =180°+19,47° or 360°- 19,47
= 199,47° or 340,53° <
Maximum of g(x) = 475(0) = % <

. when sin’x is as small as possible

sinZx = 0 . see 6.3.1
. sinx =0

-~ x = 0°+n(180°), neZ

.. Smallest value of x = 180° < . x€(0°% 360°]
(OR: 63.1 g(x) = 20 —25sin’x) _ 4cos 2x 3
3 3
Maximum of g(x) = % = %

. When cos 2x is as big as possible

6.3.2 cos2x = 1
© 2x = 0°+n(360°,neZ
~ x = 0°+n(180°),neZ

.. Smallest value of x =180° <«

71 x=90° <

72 x=-180° or -90°<x <0° <

7.3.1 180° <

732

Ay

1
1
1
1
:
(0% 2) : (180° 2)
:
! [¢]
1
1
:
+ 4 4 » X
-180° —9p° 0 9p° 180°
(-90%10) A (90°10)

: :

] 1

| 24 I

1 1

1 1

: -3l |

1 1

1 1

] 1

74 2cosdx—sinx =0
(+cosx) .. 2cosx—tanx = 0

. 2cos?x = tanx

. 2cos%x—1+1 = tanx
. cos2x+1 = tanx
Lgx) = fv)

» cos2x +1 =1
. cos2x =0

tanx =1

... f& gintersect

. 2x = 90° + n(360°)

ox =

45°+ n(180°); neZ <

... xe(0° 360°]
J

(OR: By inspection, from the graphsJ

. E = o
8.1 In ADCA: AC tan 46,85
16
- Al = _ 2
c tan 46,85°
= 14,998...
~ 15,00 m <
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82 In AABC: sin CBA _ sin 105,61°
15 19
- sin CBA = 15sin 10561°
19
= 0,76....
. CBA = 49,50°
Then: CAB = 180°— (49,50 + 105,61°) . ZSof A
= 24,89°
. BC? = 152 + 192 - 2(15)(19) cos 24,89°
= 68,94
~ BC ~ 830m
In AEBC: BEC = 180°—122° = 58°
EBC = 32° . Z%on astr line
. EC _ 0
" Bo tan 32
. EC = BCtan 32° = 8,30 x tan 32°
~ 519 m
. DE ~ 16-5,19 =~ 10,81 m <
> EUCLIDEAN GEOMETRY [41]
9.1 C = A+ A, .ext L ofcq.
. 86° = A, +46°
LAy =400 <
9.2 ACE = A, + B Cext £ of A
. Cy+86° = 46°+2A,
5 Gy = 400+ 2(409)
- 62 = 40°
€y = Ay ... both=40°
~ AD = DC < ... sidesopp = £’ (inA)
equal chords; equal /°
10.1 Theorem

10.2.1 In APWS: O midpoint PW
& R midpt PS

. OR = %ws ... Midpt Thm

... line from centre L to chord

Always
remember

ie. OR:WS =1:2 <« .
il the Midpt Thm!

e A
OR: PSW = 90° . Z insemi-O
PSW = PRO (= 90°)

~ In APOR & APWS

(1) P is common

(2) PRO = PSW ... both = 90°
- APOR ||| APWS AVAVA
. OR:WS = PR:PS ... ||| A*
But RmidptPS ... OR 1 chord PS
. PR:PS =1:2
L . OR:WS = 1:2 < )

10.2.2 PSW = 90° . Z insemi®

PRO = PSW

~ (W)VS || OR . corresp /° equal

. . RS _ OV

. In AROT: RT —or - Prov thm
=1:4

. @ = 1 3

"RT 3 J)@?

& ST =15 e

. RS = % = 5units

" PT

2RS + ST = 2(5) + 15 = 25 units <

111 [EAG =x ... given]

AFG = x < . tan chord thm (larger ®)
& Dy=x < . tan chord thm (small ®)
C, < =D (=x) < . tan chord thm

64 « = vertopp(:‘,1 (=x) <

A9

1.2 - Dy =AFG ... both=x in 1.1

. CD||GF . corresp /° =

. InAAGF: AG - AF
AC _ AD

. AG.AD = AC.AF <

... prop thm; CD || GF

11.3 In A AGF & ABC

M 6= 32 (=y) . £’ in the same segment

(2) AFG = C, ... both=x in 1.1
. AAGF ||| AABC < L LLL
C Note
114 ©. GFY_ AFY (z &) Mark the sides you still
BCv, AC AB need: GF.FC, AD

YAEY and, also AC

. GF = BCIAFT o
AC (to cancel)

But, in A GFC and CAD
1. G = 62 (=y, say) . corresp Z*; CD || GF in 11.2

2. D, =C4 (=x,in11.1)

. AGFC ||| ACAD L LLL
. GF _ FC
"AC  AD
FC.AC
. GF =
AD @
0x®: - GF2 = BC.AF FC.AC _ BC.FC.AF

AC AD AD
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