REG-COT-2425-ASM-SET 4-MATH
Suggested solutions

Conventional Questions

1. 207 =14 +30% - 2(14)(30) cos ZBAC

/BAC =~ 34.0°
O is the orthocentre of AABC.

We have AE 1 OB.
CE = AE - AC

=30cos ZBAC - 14
~ 10.9cm

2. LZABC =180° —50° — 58° = 72°

Consider AOOBC.
Z0BC = % =36°
Z0CB = Slil =29°
ZBOC =180° — 36° —29° = 115°
OB 7
sin29° _ sin 115°
OB ~ 3.74cm

Let r cm be the radius of the inscribed circle.

.
in36° = ——
S OB

r~220

Required radius is 2.20 cm.

3. (a) (i) Since G is centroid of AOAB, P and Q are mid-points of AB and OA respectively.
1
PQ//OB and QP = EOB (mid-point theorem)
In APGQ and AOGB,

/PGQ =/Z0GB (vert. opp. Zs)

ZPQG = LOBG (alt. Zs, QP//OB)

ZQPG = LBOG (alt. Zs, QP//OB)

APGQ ~ AOGB (AAA)
Marking Scheme
Case 1 Any correct proof with correct reasons. 3
Case 2 Any correct proof without reasons. 2
Case 3 Incomplete proof with any one correct step with reason. 1
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(il)) APGQ ~ AOGB (proved)

GO QP
BG OB
loB
= OB (proved)
1

(corr. sides., ~ As)

2
Thus, BG : GQ =2: 1.

Marking Scheme

Case 1 Any correct proof with correct reasons.

Case 2 Any correct proof without reasons.

(b) (i) Let (m, n) and (b, 0) be the coordinates of Q and B respectively.
Since BG : GO =2:1,

n—1 1
1-0 2
3
n=3
. . 3 3
SlncthesonOA,whenn:E,m:2x§:3
The coordinates of Q are (3, %)

b-5 2
5-3 1
b=9

The coordinates of B are (9, 0).
(ii) Let S (p, g) be the circumcentre of AOAB.

9
Since S lies on the perpendicular bisector of OB, p = R
Since OA L SQ,

—_
Q
[§]

- X =-1
9
2-3
_3
1=73

9 3
The coordinates of the circumcentre are (5, _5)'
(a) (1) £LBOD =90° (property of orthocentre)
ZACB =90° (£ in semi-circle)

=/BOD
Thus, B, C, O and D are concyclic. (converse of Zs in the same segment)

Marking Scheme

Case 1 Any correct proof with correct reasons.

Case 2 Any correct proof without reasons.
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(ii) Since incentre of ABCD lieson AB, /DBA = ZABC.
Since B, O, C and D are concyclic, /ZDBA = ZDCO.

So, ZDCO = ZABC and OC is a tangent to the circle ABC.

The claim is agreed.
(b) £DBO = ZCBO (proved)
/ZCDO = ZCBO (Zs in the same segment)
= /DBO
£ZDOB = /ZA0D (common £)
AADO ~ ADBO (AA)

oD _ 0B
AO OD
OD*>=2-4
oD =2\2

Coordinate of D are (O, 2\/5)
Since ZDOB = 90°, DB is a diameter of the circle.
Coordinates of centre are (2, \/5) Required equation is

(x=2%+(y=-v2)?=(0-2)2+(0-V2)?
x=-2%+(-V2)*=6

5. (a) f(x)= %(4x2 + 16kx + 16k* + 4k - 2)
= 2x? + 8kx + 8k + 2k — 1
(b) f(x) =2x>+8kx +8k* +2k — 1
= 2[x? +2(x)(2k) + (2k)?] + 2k — 1
=2(x+2k)>+2k - 1
The coordinates of the vertex are (—2k, 2k — 1).
(¢c) The coordinates of P are (—2k, 2k — 1).
The coordinates of Q are (2k, 1 — 2k).
The coordinates of the mid-point of PQ are (0, 0).
Thus, O is the mid-point of PQ.
OR is a median of APQR, and passes through G.

The claim is agreed.

area of ABAD  BD

area of ACAD DC
1(AB)(AD)sinZBAD  BD
L(AC)(AD)sin/CAD ~ DC
AB _BD

AC ~ DC

(a)
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(b) (1) AC =+ (24k)2 + (18k)2 = 30k
BD _ AB
DC  AC
15

= — IM
30k
1

T2k
Let (a, b) be the coordinates of D.
a-0 1 and I5-b 1
24k —a 2k b-18k 2k
24k b 48k

4Tk +1 T2k +1

A8k 24k
lope of AD = - -2 1
Slope o 2k+1 2k+1

(i1) (1) The x-coordinate of [ is 3.
Since I lies on the line y = 2x, the coordinates of I are (3, 6). IM
Equation of B/ is
15-6
0-3
y=-3x+15

IM

y—15= (x=0) M

Equation of AC is

Solving, we have x = 4 and y = 3.
Required coordinates are (4, 3). 1A
(2) Denote the intersection of AC and B/ by E.
AL _BA
EC BC
V42 4+ 32 ~ 15
V(24k — 4)2 + (18k — 3)2 - V(24k)2 + (18k — 15)2
(24k)? + (18k — 15)% = 9[(24k — 4)* + (18k — 3)?]
0 = 7200k> — 2160k
k=0.3 or O (rejected)

M

The coordinates of C are (7.2, 5.4).

AC?+BC? = (71.22+5.4%) + (1.2% + (15 = 5.4)?) = 225

AB* = 15% =225 = AC? + BC? M
Thus, ZACB = 90°.

AB is a diameter of the circumcircle of AABC.

The claim is agreed. 1A
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2 2
7. (@) () rzz(k_—_24) +(%) - (=3k - 6)
2
:%+2k+11

k2
(i) r? = o +2k+11

1
= 5(k2+4k+4)+9

1
= —(k+2)?
2( +2)°+9

r= ,/%(k+2)2+9
When k = -2, the value of r is the least.
Required equation is x> + y* — 6x = 0.
(b) Equation of L is y = mx + h.
x>+ (mx+h)?-6x=0
(1+m>)x*>+2mh—-6)x+h*=0
The equation has only one real root.
A= (2mh-6)>-4(1+m*)h*=0
—24mh — 4h* +36 =0

m_9—h2
~ 6h

(c) Coordinates of A are (3, 0).
3
Let M be the mid-point of OA, then M (5, 0).

10 +2(3) 1()+200)

Coordinates of centroid =

142 ° 142

Centroid lies on the circle.
n\2
1%+ (g) -6(1)=0

h? =45

h=vV45 or -—V45 (rejected)

Slope of PQ =m
V45-0 9 - (V45)?

0-q  6(V45)
_ 15

2

q
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Area of AOPQ = 5

~25.2
> 25

The claim is disagreed.
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