2122 S.6 Mock Paper | Solution (Student)
Section A(1)
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Section A(2)
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10.(a) Consider the mid-point of AB = */52*/5, ‘/52 2

-(0.2)
SERRCE

The equation of circle:
(x=0)’ +(y-2)" =3
X’ +y*—4y-5=0

(b)  Centre of the circle x*+y*—-8y—-5=0is

. -8 2
_( 2 ’ 2)
=(4,-1)

Radius r=2

Distance between centres = 3 + 2
=5
= sum of radii

i.e. the two circles touch externally.



11. (@°." Mode=9

x>10

Median = 9.5

7+9+x=10+y+38

y=x-2

Note that x > 10 and y < 10.
Whenx=11,y=11-2=09.
Whenx=12,y=12-2=10.
When x =13,y =13 — 2 = 11 (rejected).

When x > 14, y must be greater than 11.
x=11 x=12
or .
{yzg {yzlo
(b)

Whenx=11andy =9,

standard deviation = 1.61, cor. to 3 sig. fig.
When x =12 and y = 10,

standard deviation = 1.59, cor. to 3 sig. fig.

The least possible standard deviation is 1.59.

(©)

The mean of the ages of the remaining members in the group is the greatest when the ages of the four
members leaving the group are 7, 7, 7 and 9.

Whenx=11andy =9,

Tx(7—-3)+8x9+9x(11-1)+10x10+11x9+12x8
7+9+11+10+9+8-4

mean =

=97
When x =12 and y = 10,

Tx(7T-3)+8x9+9%x(12-1)+10x10+11x10+12x8
7+9+12+10+10+8-4

mean =

=9.71, cor. to 3 sig. fig.

The greatest possible mean is 9.71.



12. Let f(x)=10x°+ax’ +bx—24.
@ When f(x) is divided by x — 1,
f(1) =-26
10(1)° +a(l)® +b(l) — 24 = -26
a+th=-12 .. @)
When f(x) is divided by x — 2,
f(2) =54
10(2)® +a(2)® +b(2) — 24 =54
da+2b=-2
2a+b=-1 ... )
(2)-(1): a=11
By substituting a = 11 into (1), we have
11+b=-12
b=_23

(b) From (a), f(x)=10x>+11x*—23x—24

(2 oy 2

4 4 2
=0

By the factor theorem, f (x) is divisible by 2x — 3.
Joyce is correct.

13.(a) From the question, f(x) = k1 + kox, where ki and k» are non-zero constants.
f(7) = 22
ki+ 7K =22 o, (1)
f(-2)=4
ki—2Ko =4 oo, 2)

(1) — (2): 9ko=18
ko=2
Substitute ko = 2 into (1).
ki +7(2) =22
ki=8
f(x) = 8 + 2x



(b)(@)  When f(x) =0,
0=8+2x
X=-4
The coordinates of B are (-4, 0).
f(0)=8+2(0)=8
The coordinates of C are (0, 8).

BD= \/(-4-0)? +(0-3)?
=5
CD=8-3=5
BD = CD

(i) Slope of L1 x slope of L, =2 x [_ %)

=-1
Li 1L
BD =CD and DM 1 BC.
BM =CM
C is the mid-point of BF.
CF:CM:BM=2:1:1
FM:BM=3:1

Note that when FM and BM are considered as the bases of APFM and /APBM
respectively, the heights of the two triangles are the same.

Area of APFM : area of APBM
=FM: BM
=3:1



14. @ Let Z/ABC =a.

ZFAB =90° (tangent L radius)
In AAFB,

/BFA =180°— /FAB — Z/ABC (£ sum of A)
=180°-90°-a
=90°-a

CA=CF (given)
/CAF = ZBFA (base /s, is0s. A)
=90°-a
/BAC = Z/FAB - ZCAF
=90°-(90°-a)
-a
BC =BA (tangent properties)
/BCA=2/BAC (base £s, is0s. A)
=a
In AACB,

£ZBCA+ ZBAC + ZABC =180° (£ sum of A)
a+a+a=180°

3a=180°
a=60°
ZABC = 60°
(b) BA=BD  ...... (1) (tangent properties)
/DAB = Z/ADB (base s, is0s. A)
BC=BA ... (2) (tangent properties)

From (1) and (2), we have

BC =BD
#/BDC = ZBCD (base Zs, is0s. A)
=45°
In ABCD,
ZCBD =180°— /BDC — ZBCD (< sum of A)

=180°— 45° —45°
=90°



ZABD = ZCBD - ZABC

=90°-60°
=30°
In ABDA,
Z sum of A
/ADB + ZDAB + ZABD =180° ( )
2/ADB +30° =180°
ZADB = E
Section B
> ‘I)" |
I5. Required probability = —i'—"‘ Of ==
P; P, Ca

s



16. (a)

The system of inequalities are:

(x> 60

<)’210
x-3y20

[ x +2y-400<0

(b)
Al (240, 80),
= [4000(240) + 15 000(80)]
= 2 160 000
At (380, 10),
= [4000(380) + 15 000(10)]
= 1 670 000
At (60, 10),
= [4000(60) + 15 000(10)]
= 390 000
At (60, 20),
= [4000(60) + 15 000(20)]
= 540 000
.. The max value is 2 160 000
17.

(@ T7T,=3T,=23)-0=6,
T3=26)=1=11,Te=2(11)-2=20
2'4+1=3=7,,2242=6=T,,
2'43=11=7,,2'+4=20=T,

(b) T|+‘A +...+T|9
=2+ +2'4+34+..4+2"+19
=242 4+..42-4)+(1+3+..+19
24°-1)  (1419)10)
4 1 2
=699 W0




18.

et h cm be the height of AABC with base BC.

10y
(-2—) +h =13 (Pyth. theorem)

B o= 144
h=)2
Let r em be the radius of the circumcircle of AABC.

2
(12-ry + (l—:-] = r* (Pyth. theorem)

44 =28r+ +25 ="
24r = 169
169

P = —

OA-Mcm

(b) (1) Let £ cm be the height of AAOC with base AC.

(lJ] (169] (Pyth. theorem)

576

Vo
(12 -r)cm

")

VO = il&ﬂm

(i) tanf =

65 119
VO-amacmdeO-—zz-mﬁ
una _ 119
unf 65
tan f§ < tan

P is less than & when a and f§ are acute.



10 ~(-8) |10 -8
19. (a) preolMxSlopeofDC-[o_‘_m](o_‘

L |
AB L BC
AABC is a nght-angled triangle.

() = ZABC = %" (proved)
* AC is a diameter. (converse of £ in semicircle)

mda-(-&;‘ ~8+8) (__ o)

3
n.amaa-J[--i—a] +(0 -8y -"%

The equation of £Q:

3 o)
[,+ ’) r A= B

(mx’-ry’«vs.t-lw-O)

(€) (1) The coordinates of D are (10, 0).
Substituting (10, 0) into equation of £,

2
Lus.-(lo*%) +0’

625

4
« RHS.

D does not lic on the circle passing through
A Band C.
ABCD is not a cyclic quadrilateral.

(1) Let the equation of L be ¥ ~ 0 = mix - 10).
e, y=mix - 10),
Substituting y = m(x — 10) into the equation of £2,
3
x+%] + [mix ~ IO)I’-‘:S
(1 4 w2 4 (5 — 20m)e + 100m° — 100 = 0
* The tangent meets the circle at only | point.
. A-o
(5 - 200"y ~ 41 4 M N100m" ~ 100) = 0
25 ~ 200m" + 400m" — 400m" + 400 = 0
200" — 425 = 0
17
IE —

17
'"’J'i'
The equations of L:

y= Jg(:-lﬂ)my--{l'sz(l-lo)



