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INSTRUCTIONS

1. Attempt ALL questions in this paper. Write your answers in the spaces provided in this Question-
Answer Book.

2. Unless otherwise specified, all workings (except for multiple choice questions) must be clearly
shown.

3. Unless otherwise specified, numerical answers should be either exact or correct to 3 significant

figures.

4. The diagrams in this paper are not necessarily drawn in scale.

Suggested solution
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I
Let length of each edge be 2. Let K be a point on BV such that AK L BV and CK L BV.
AK = CK =25in60° = V3 and AC = V22 +22 =2V2
In AAKC, ZAKC is the required angle.
(2V2)? = (V3)% + (V3)* - 2(V3)? cos LAKC
ZAKC =~ 109°

2.[D]
Let E be a point on CD such that BE L CD. Then 8 = ZAEB.
CD = V242 + 72 = 25 cm. By considering the area of ABCD,
(25)(BE) _ 249 ()

2 2
1
pE = 168
25
tan 6 = —25
" BE 24

3. [C]

Let the length of cube be 2. M and N be midpoints of BD and PQ respectively.

Note that since D, P, H are collinear and B, Q, H are

collinear, we have M, N and H are collinear. E H
Note that MH L BD and CM L BD.
The angle required is ZCMH. F G
1 X,
CM =3 V22 +22 = V2. e 0
2
/CMH =tan™' — ~ 55°,
V2 D C
A B

4. D]

Let K be a point on EG such that AK 1 EG.
Required angle is ZAKF.
Consider the area of AEFG.

1 1
S(8)(6) = 3 (EG)(FK)

1
24 = Ex/82 +62(EK)

EK =4.8cm
tan 0 12
anf = —
4.8
6 ~ 68°
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5. [D]

Let E be a point on AC such that VE L AC.
Required angle is ZVED.

Since the pyramid is symmetric about the plane VAC,

we have /VEB = Z/VED = % = 90°.

6. [B]

Since BV is perpendicular to the plane VAC, ZBVA = ZBVC =90°.
AB=BC =V62+82=10cmand BM = BN =5cm

ABMN is equilateral. So, MN = 5cm.

ZVBM = tan™! 2

VM? = 6%+ 5% — (2)(6)(5) cos ZVBM
VM =5

1 25vV3
So, VM = VN = MN = 5cm, and the required area is 5(5)2 sin 60° = T‘/_ cm?.

7. [B]

Refer to the figure. Let E be the midpoint of BC and length of each side be 12 cm.

In AAED, AE = DE = 125in60° = 6V3cm
122 = AE?> + DE? —= 2(AE)(DE) cos ZAED

A

ZAED = cos™ %

Let X be the projection of A on the plane BCD. Then
X is the centroid of ABCD and it lies on DE.

In AAEX, ZAXE = 90° and

height = AE sin ZAED

= V96 cm

1 1
Volume = 5(12)2 sin 60°(V96) x 3

= 144V2 cm?®
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8. [C]

Let K be a point on VB such that AK L VB. We have CK L VB also.
Required angle is ZAKC.

AC =V122+122 = 12V2cm

12V2 2
VA=VB=VC =,|8+ (T) =V136cm
In AVAB,
%)
2
cos ZABV = ——
VB
/ABV =~ 59.0°

AK =CK =12sin ZABV ~ 10.3¢cm
In AAKC,

AC? = AK? + CK? - 2(AK)(CK) cos ZAKC
ZAKC ~ 111°

9. [A]

Required angle is ZPHF.

2
Plezxm:8cmandFH:\/82+62:100m

8
tan ZPHF = —
an 10

/ZPHF = 39°

10.

Let K be a point on AM such that DK 1 AM.
Thena = ZEMD and 8= ZEKD.

I. V. Since ZDKM = 90°, we have DK < DM and a < S3.

II. X. Since @ < B, we have cos @ > cos 8.

5
. v. /DAM = /BMA = tan™! 55~ 63.4°
DK = AD sin ZDAM ~ 4.47¢m

tanﬁzﬁ=%

1.

Let K be a point on M E such that FK 1 ME. [In fact, K is at the position of point M.]
Since AF L EM, we also have AK 1 ME. The angle required is therefore ZAKF.
Since MH = EH =12cm, ZEMH = 45° and so ZFEM = 45°

FK = FE sin /ZFEM = 12V2cm
LAF 10

FK ~ 12v2

Required angle = tan™ ~ 31°
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12. [D]

Let D be a point on BC such that PD L BC.
Required angle is ZADP.

BC=vV42+32=5m
(PD)(BC) _ (PB)(PC)
2 B 2

PD=24m
5
tan /ADP = —
an 24
25
12

13.

Let M and N be midpoints of BC and AD respectively.
Required angle is ZMVN.

2
4
MV =NV = 82—(5) =V60cm

6> = MV?*+ NV? = 2(MV)(NV) cos ZMVN
ZMVN =~ 46°

14.

152=924+12>2 = /BDC =90°.
Since AABD is vertical and C q 2is horizontal, Alz1 1 CD.
Therefore, § = /ADB = tan”! ) and so sin @ = 3

15.

Let M be a point on BC such that AM L BC.
Required angle is ZAMD.
Let the length of each edge be 2.

AM =DM =22 -12=3
In AADM,
22 = (V3)? + (V3)? = 2(V3)(V3) cos ZAMD
LAMD ~71°

16.

Required angle is ZCBH (or ZDAE).
ZCBH =45°
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17. [B]

Let BC = 1.
AE = BF =1sin60° = ?

AE
C= =V3
sin 30° BC\/_
cos ZACB = — =

1
AC 3

18. [B]

We have ZVAC = 60°.
Since VA = VC, we have ZVCA = ZVAC = 60° and AVAC is equilateral.
AC=V12+12=V2m
VB=VA=VC=AC=V2m
In AVAB,
12 =VA%+VB? -2(VA)(VB) cos ZAVB
/ZAVB ~ 41°
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19. (a) In ABEF,

FE? = k% + (rk)? = 2k(rk) cos 60°

=k*(1-r+r?
In AAFG, FG L AC.
FG? = (AF sin45°)2
= [(1 = r)k]?*sin® 45°

_k*(1-r)?
2

(b) EG =VFE? - FG?
kz
= \/k2(1 —r+r?) - ?(1 -7)?

1+72
2
k
EN = AE cos45° = —
V2

=k

1
(¢c) Asr varies fromOto 1, — <
V2
Thus, 45° < 6 < 90°.

2
20. (a) VM =4/12.52 - (?) =7.5cm

AM =V26% - 10% =24cm

(b) Required angle is ZVMA.
In AVMA,

182 = 7.5% +24% - 2(7.5)(24) cos LZVM A

/VMA =~ 31.1°

(c) Let VH be the height of the tetrahedron. Then H lies on AM.

sin /ZVMH VH
1 = —
7.5

VH ~ 3.87cm

1
Area of AABC = 5(20)(24) =240 cm?
1
Volume of tetrahedron = 3 (240)(VH)

~310cm’
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21. (a) Let O be the circumcentre of circle ABCD.

/BAC = /DAC (given)
/BOC =2/BAC (£ at centre twice / at O°¢)
/DOC =2/DAC (£ at centre twice / at O°¢)
= /BOC
BC=CD (equal /s, equal chords)
Marking Scheme
Case 1 Any correct proof with correct reasons.
Case 2 Any correct proof without reasons.
Case 3 Incomplete proof with any one correct step with reason.

(b) (i) Let the coordinates of M be (a, —a) such that it lies on y = —x.

V(a —0)2 + (—a — 0)2 = y/(a +200)2 + (—a + 600)?
2a* = 2a® - 800a + 400 000
a =500
Required equation is
(x = 500)% + (y + 500) = (0 — 500)? + (0 + 500)>
(x = 500)% + (y + 500)% = 500 000
Coordinates of M are (500, —500).
(i) (0—1500)% + (y + 500)% = 500 000
(y +500)% = 250 000
y=-1000 or O (rejected)
Coordinates of C are (0, —1000).

(c) Let K be a point on VC such that BK L VC.
Then DK L VC and the required angle is ZBKD.
BM = CM = DM = /(500 + 200)2 + (=500 + 600)2 = 500V2
BC = CD = /2002 + (-1000 + 600)2 = 200V5
VB =VC =VD = VMB? + 502 = 50V201

MB? = MC? + BC? —2(MC)(BC) cos ZBCM
/BCM ~71.6°
BD =2 x BC sin /ZBCM =~ 849

VB> =VC?+ BC? - 2(VC)(BC) cos ZVCB
/VCB ~71.6°
DK = BK = BCsin /ZVCB ~ 424

BD? = BK? + DK? - 2(BK)(DK) cos Z/BKD
/BKD ~ 177°

SUM(S56)-2223-AS-SET 7-MATH-CP-MS-8 END OF PAPER Dexter Wong @ Beacon College

M

1A

1A

1A

IM

M

M
1A



