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Question 1
11 IQR=Q5—- Q1 v Qs Qor
=20-11 2011
=9 v 9
)
v min and max
1.2 | v'median
o % ; = 5 i v'upper and
lower quartile
®)
1.3 Skewed to right or positively skewed v answer
1)
[6]
Question 2
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2.1.1 | By using a calculator : a = 29,22 (29.21542...) v a
b =10,89 (0,886530...) v b
=~ equation of line of least squares is y = 29.22 + 0.89x v equation
@)
2.1.2 |y=29.22 +(0.89)(32) v/substitution
=57,7 OR 57,58 vanswer as
Therefore the employee who undergoes 32 hours of training | integer
should produce about 58 units. @)
2.1.3 | Moderate OR not very strong v'moderate
Because the value of r=0.66 v reason
)
221 < 45+70+44+56+60+48+75+60+63+38 _ 559 v'sum
10 10 v answer
=55.9 @)
222 |SD=11.36 v'v' SD
X+ SD
=55.9+11.36 v'67.26
=67.26 v'2 employees
. 2employees @)
[13]
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Question 3
F'S IT
P(0:2)
A
0 G Q(4:0)
B
3.1 2-0 v answer
Mpg =
0-4
1
-_= 1
> €
3.2 A(0;4;2;Oj v X,
Y'Ya
A(2;1)
)
3.3 My Mpy = -1
M s [_71) =-1
v mAB = 2
My =2

Equation of ABisy = 2x+cC
~1=2(2)+c
c=-3

Equation of ABisy =2x -3

OR

v substitution of (2;1)

and m
v equation of AB

3)
v mAB = 2
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Mg Mpg =—1
(—1) v’ Substitution of (2;1)
Mg - |=—1
2
Mpg =2 v’ equation of AB
3
y-1=2(x-2) ®)
y—-1=2x-4
Equation of ABisy =2x-3
3.4 B is the point (0 ; -3) v substitution
BQ:\/(O—4)2+(—3—0)2 \/answel’
BQ=5 (2)
OR v’ substitution
v
BQ? =47 +3%  (Pyth) answer
BQ=5 (2)
3.5 If PBQR is a rhombus then A is the midpoint of BR.
Let the coordinates of R be (x ; y)
x+0 -2 AND y-3 -1
2 2 v'v' x coordinate
X=4 =5 .
y v'v'y coordinate
R(4;5)
(4)
OR
RQIIPB SO X, =4 v'v' x coordinate
RQ=PB=5,50 y; =5 v'v'y coordinate
~R(4;5) (4)
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3.6

tan AGQ = 2
- AGQ = 63,43

m

BQ —

S

3
Stan g =—
p 4

- B =3687°
-.GOB =36,87°

(vertically opp angles )

63,43 =36.87° + ABQ (ext£ of A)

. ABQ = 26,56
OR

tan AGQ =2

- AGQ =63,43°

-.BGQ=180° —63.43° (s onstraight line)

=116.57"

m

BQ=4

3
stanf=—
g 4

.. f=36.87°

180-116,57° —36.87° =ABQ (£ in A)

. ABQ = 26,56°

v'exterior angle of

v 116.57°

v" angles in triangle

(%)

()

3.7.1

PAB =90°

..PB is the diameter

(converse : Zat center = 2 x Zat circum)

v/ BQ is diameter
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. 1
Midpoint PB(O ; ——j
2 v'v'midpoint
x? +[y+£}2 =r?
2
substA(2 ;1)
1 2
- (2)° +(1+ Ej =r? v/substitution
. _E vr= E
5 2
1\* 925 v'equation LHS
x° +(y+—) =— -
2 4 v'equation RHS
OR (6)
substB(0 ;—3)
2
22+(—3+EJ =r?
=2
4
, ( 1)2 25
X“+|ly+=| =—
2 4
substB(0 ;2)
2
(2+£J =r?
2
222
4
) ( 1)2 25
X“+|y+=| =—
2 4
372 | y=2 (r L tangent) vVviy=2 2
[25]
Question 4
411 | x*+y*+8x+4y-38=0 v (X+4)? +(y+2)°
X?+8X+16+y* +4y+4=38+16+4 v r?—58
2 2 _
(x+4) +(y+2)° =58 v Xg
B(-4;-2)
V' Ye (4)
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OR
8
XB = _—2 = —4
4
yB = _—2 = —2
B(-4;-2)
4.1.2 radius = \/% v radius
OR (1)
r=+a’+b’—c
r=+16+4+38
r=+/58
4.2.1 | Centre of second circle is (4 ; 6) v’ centre
Distance between of AB:
J@+2)?+(6+2) v'substitution
- 128 OR 1131 v answer
@)
4.2.2 | sum of radii = +/58 ++/26 = 12,71
Distance between centres is 11,31. v’ sum of radii
v’ conclusion
sum of the radii > distance between the centres (3)
= the circles must overlap and hence the circles must
intersect.
4.3 AB L CD (line fromcentre L chord) v'SIR
_6+2 v'subst
e
_8
8
Mep =-1 v'answer
OR (3)
v SIR
v'subst
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AB 1 CD (line from centre L chord)
o _-2-6
AB T
B 48_ 4 vanswer
~_g (3)
=1
SMmep =-1
[14]
Question 5
51.1 | 0,76604~ 0,77 v vanswer
2
512 | 1-tan?0 v sin%@
1-tan’é cos? 6
1 sin? @
7 cos? o OR cos® @ —sin’ @
14 sin @ cos? @ +sin’ 0
cos? 6
cos® 6 —sin’ @ v simplify
__ cos®d
cos?60 v cos?@+sin?6 =1
_cos®0-sin*9  cos’¢ v c0s? O—sin® o
cos’6 cos?@+sin’ @ )
— cos2—sin% o v'2cos 0-1
=2c0s?6-1 ()
= Co0s 26
2
513 1-tan"6_1 v 00526?=i
1-tan’@ 2 2
00820 = % v 60°
J o
- ref £ =60° 300
20=60° +360k: keZ or 20=300"+360k: kez | ¥'30" and 150°
0=30" +180k; keZ 0 =150° +180k, keZ v +180k; ke Z
(5)
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OR
1—tan2921 \/Coszgzl
1-tan’ 6 2 2
. C0S 20 = % v 60°
-.ref £ =60° v -60
20 = +60° +360.k; k € Z v'30"and —30°
6 =+30" +180k. k € Z v +180k; ke Z
()
521 | sin245° v —sin65°
= sin(180° + 65°) v 08 25"
=—-sin65° v —k
= —C0S 25°
— K 3)
522 | sin25° 1 v'sketch
_J1-k? 1—k? v answer
. @)
OR
sin® 25°+cos” 25° =1
sin®25° =1—k?
sin25° = +/1-k
5.2.3 | cos50° videntity
=2c0s° 25" -1
=2k? -1 v answer
OR (2)
cos? 25° —sin? 25° v'identity
_ (k)? —(\/1—7 )2
C K% _14K? v'answer
—2k?-1 (2)
OR
1—sin? 25° v'identity
vanswer
(2)
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1-2(+1-k?)?
=1-2(1-k?)
=1-2+2k?
=2k* -1
5.2.3 | sin25° 1 v'Sketch
~J1-Kk2 1-k? v'answer
(=
k (@)
5.3.1 | J3cos B +sinp vyl
V3 2 2
=2.—.C0s B+ —.sinf
2 2 /2(£.cosﬂ+l.sinﬁJ
2 2
B |
= 7.cos,3+§.sm[)’ v'sin60
=2(sin60°.cos S + cos 60°.sin 3) ¥'cos60
=2sin(60° + B) v 2sin(60° + 53)
(%)
532 |Max-value=2-5 v/ vanswer
=-3 )
[26]
Question 6
6.1 2| f(x)
1 f v’shape
/Y v'x-intercepts
9 60 30 : o 30° 60" o0° 1200 15 '1);c v'y-intercepts
1 g v'turning point
2 (4)
6.2 | g(2x) =—cos2x v
.. period =180° 9(2x) = —cos 2x
v'answer
)
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6.3 | 0°< x<60° v'notation
OR v'end points
x € (0°;60%) 2)
[8]
Question 7
=P
7.1 £=c0523° Ratio
PA
18
cos23°
PA =19.55m v'answer
OR )
AP CP v'Ratio
sinC ~ sinA
AP 18
sin90°  sinG67°
AP — 18.sm90
sin67°
AP =19.55m v'answer
(2)
1.2 | AB? =(22.65)% + (19.55)% — (2)(22.62)(19.55).cos42° v'Use of
AB? =237.084... cosine rule
AB=15.40m v/substitution
v'237.0847
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v'answer
4)
[6]
Question 8
8.1
A B
1
o] 2
C
1 4
5
- s
811 | B, =B, =40 (tangent - chord theorem) VS VR
~.D,=B,=40°  (Z'sopp=sides) vSIR
3
812 | £=180" — (40" +40°) (Zsin A) VS
=100° 'S
2)
8.1.3 A =180"-100° (Oppositeangles of a cyclic quad) YR
=80’ VS
(2
814 | O, =2A (Zatcentre=2x Zatcircun) VR
0, =160° V'S
OR (2
vR
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D, =B, =40 (From9.1) V'S
D, =90° —40° —40° (tan L rad) (2)
D, =10
-0, =180° —10° —10° (sum of angles in A)
0, =160°
8.2
® N
-
A P B
\/
D
8.2.1 Line from centre _L to chord vR (@D)]
8.2.2 | ACAP||ABDP
@) AP _CP sides in proportio V'S
DP BP ( Prop 0
215 ,
t 2t S
4t% =15t
4t* —15t =0
2t(2t-7.5)=0 V'S
at20 o t=2 Y answer (4)
4
V'S
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OR
15+t=2r V'S
15+t
r =
2
In AMPB:
2 2
(15+t) _ () +(15+t _tj
2 2
2 _ 2
225+ 30t +t _ a2 +(15 tj
225+ 30t +t° , 225-30t+t> v'S
ST g
4 4 v'answer
225+ 30t +t* =16t* + 22530t +t* 4
16t* —60t =0
4t(4t—-15) =0
{1
4
OR V'S
15+t =2r
t=2r-15 v'S
In AMPB:
2 2
(15+2r —15j _ (2(2r _15))2 +(15+ 2r =15 —(Zr _15)j
2 2
r2 = 4(4r? - 60r +225)+ (r — 2r +15)
r? =16r? — 240r + 900 + (- r +15)’ 5
r? =16r? —240r + 900+ r? —30r + 225
0=16r>-270r +1125
0 =(2r-15)@8r -75)
15 75 v'answer
Sr#E=— or r=—
2 (4)
15
r=—
4
v
8.2.2 15+§ method
(b) | Radius = v'answer
3
=9.375 OR 9=
8 (2)
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[16]

Question 9

9.1

v

Join PO and OR .
construction

Let O, = 2x

T=x (£ at circ centre =2 £ at circumference)| V'S ¥R
0, =360° — 2x (s round a point) /s
§$=180-x (/at circ centre = 2 / at circumference) | V'S
T+5=180" - x+x Vs
T+5=180° ()

9.2
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9.21 R,=x (£'s opp= radii) vSIR
0, =180° —2x (Zsumin AQRT) V'S
I5l =90° —x (L circle centre = twice at circum) vS YR (4)

9.2.2 PQ=QR (given)

QRP=90° —x (Z opp=sidesin A) V'S
POR = 2x (£ sum in APQR) v'S
x+Q, = 2x
Qz =X V'S
TQ bisects PQR (3)
9.2.3 POR = 2x V'S
§=180"-2x (opp<'sof cyclic quad are suppl) vS VR
0, =180° —2x (FROM10.2.1) V'S
STOR is a cyclic quad (converse—of ext # of cyclic quad vR
orext Zof quad = intopps) (5)
OR
POR = 2x /S
§=180"-2x (opp<'sof cyclic quad are suppl) vS VR
O, =180° —2x (from 10.2.1)
0, = 2x (s on str. line) /S
S+0, =180° —2x +2x
STOR is a cyclic quad (convse:opp £'s are supplementary)
[17]
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Question 10
10.1 Q,=R,=x (ext angle of cyclicquad...)and VS VR
(RA bisects R)
R,=0Q, =x (angles in the same segment) VS vR
R, =R, VS
~0Q,=0, ()
OR
Q, +AQ3 =AR1 + Rz- (ext Zof cyclicquad) /s VR
I?ut QA2 =R, (£s insame segment) /s VR
R1A= RZA s
B (5)
10.2 Q,=B=x (Lsopp=sides, AQ=AB) v SIR
Q,=R,=B=x (from 1.1)
~TR=TB (sides opp =~s) vR
)
10.3 P=A, (Zsin same segment) vs VR
A, =Q,+B (ext £ of AABC) vSIR
0, +B=2Q, (Q, =B s opp = sides) ©)
2Q,=2R, (from11.2)
2R, =PRT
P=TRP
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OR
TRP = 2x v S VR
A, =Q,+B=2x (ext Zof AABC) v'SIR
P=A =2x (<sin same segment) (3)
=TRP
[10]
Question 11
11.1 | In ABPE and ABDA
1.B, =B, common v'S
2.P,=D=90" Z in semi —circle vS vR
3.BAD=E, Zin A®
.. ABPE|| ABDA (equiangular OR <£//) vR (4)
11.2 v’ S/ratio
BP :E From Q11.1
BD AB
AB— BD.BE /s
BP
BD?.BE?®
AB =———
BP’ v'S
InA BPE;
2 2 2
BE? =BP 2+ PEZ (pyzth) v BE2 — BP? 4 PE?
AB? = BD".(BP 2+ PE’) v/substitution
BP
2 2 2 2
ABZ:BD .BP +BD .PE o
BP2 BP2 v'simplification
2 2
AB? =BD? 4 PO PET ©)
P
[10]
TOTAL 150
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