14 Applications of Trigonometry

14A Two-dimensional applications
14A.1 HKCEEMA 1981(2/3) I 11

AB and CD are two straight roads intersecting at X. AB runs North NORTH
and makes an angle of 60° with CD. At noon, two people P and Q are B
respectively 24 km and 9 km from X as shown in the figure. P walks D

at a speed of 4.5km/h towards B and Q walks at a speed of 6km/h \0;

towards D.

(a) Calculate the distance between P and O at noon. TNkm,
(b) What are the distances of P and Q from X at4p.m.?
(¢) Calculate the bearing of Q from P at4 p.m. to the nearest degree. o

14A2 HKCEE MA 1982(3) ~I ~2

In the figure, AB=4, AC=S5 and BC=7.
Calculate ZA to the nearest degree.

14A.3 HKCEEMA 1985(A/B) 1 13

In the figure, ABC is an equilateral triangle. AB =2. D, E, F are points
on AB, BC, CA respectively such that AD = BE =CF = x.
(a) By using the cosine formula or otherwise, express DE? in terms of x.

(b) Show that the area of ADEF = ? (3:2 — 6x+4).

B X E C

(Continued from 12A..7.)

14A4 HKCEEMA 1989-1-6

In the figure, ABCD is a cyclic quadrilateral with AD = 10cm, ZACD = 60°
and ZACB =40°.

(a) Find ZABD and ZBAD.

(b) Find the length of BD in cm, cotrect to 2 decimal places.
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14A5 HKCEEMA1007 | 3

D

In the figure, ABC is a right angled triangle. AB =3, BC=4, CD =6, ZABC =90°
and ZACD = 60°. Find
(8 AC,
(t) AD, 4 6
(c) thearea of AACD.

?

J
B 4 (&

14A.6 HKCEEMA 2000 I 13 (Continued from 11A.11.)
In the figure, ABCDE is a regular pentagon and CDF G is a square. A
BG produced meets AE at P.

(a) Find ZBCG, ZABP and ZAPB.
(b) Using the fact that — AP =i AD or otherwise, B F 75

. = % SinZAB sinZAPB’
determine which Iine segment, AP or PE, is longer.

14A.7 HKCEEMA2001 1 9
In the figure, find AB and the area of AABC.

>0

8cm

134



14B Three-dimensional applications
14B.1 HKCEE MA 1980(1/1#%/3) -1 -9

| ™. NORTH

EAST

c ‘
-~ .
>4 N
400 B

In the figure, PC represents a vertical object of height » metres. From a point A4, south of C, the angle of
elevation of P is o.. From a point B, 400 metres east of A, the angle of elevation of P is . AC and BC are x
metres and y metres respectively.
(@) (i) Expressxinterms of hand .
(ii) Express yin tenns of hand 3.
(b) If ¢ =60°and B =30°, find the value of & cormrectto 3 significant figures.
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14B.2 HKCEE MA 1982(1/2/3) 1 8 B
The figure represents the framework of a cuboid made of iron wire. It has a / 1

square base of side xcm and a height of ycm. The length of the diagonal AB is

9cm. The total length of wire used for the framework (including the diagonal

AB)is 69 cm. e
(a) Find all the values of x and y. . Q/
(b) Hence calculate ZABC to the nearestdegree for the case in which y > x. |

14B3 HKCEE MA 1983(A/B) I1-13 H
In the figure, A, Band C are three points on the same horizontal
ground. HC is a vertical tower 50 m high. A and B are respec
tively due east and due south of the tower. Theangles of elevation 50m
of H observed from A and B are respectively 45° and 30°.
(a) Find the distance between A and B.
(b) Pis apoint on AB such that CP L AB.
(i) Find the distance between Cand P to the nearest metre. A
(ii) Find the angle of elevation of H observed from P to the
nearest degree. 3

B
’éOUT H
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C 45 EAST

14B4 HKCEE MA 1984(A/B)-1 13
In the figure, A, B and C lie in a horizontal plane. AC = 20 m. HA is a vertical pole. The angles of elevation
of A from B and C are 30° and 15° respectively.
(In this question, give your answers correct to 2 decimal places.) y
(a) (i) Find, inm, the length of the pole HA.
(i) Find, in m, the length of AB.
(b) If A, B and Clie on a circle with AC as diameter,
(i) find, in m, thedistance between B and C;
(if) find, in m?, the area of AABC.

14B.5 HKCEEMA1985(A/B)-1—8
In the figure, A, B and C are three points in a horizontal plane. AB = 100m, ZCAB = 30°, ZABC = 45°.
(a) Find BC and AC, in metres, correct to 1 decimal place.
(b) D is a point vertically above C. From B, the angle of elevation of D is 25°.
(i) Find CD, in metres, correct to 1 decimal place.
(ii) X is apointonAB suchthat CX L AB.

(1) Find CX, in metres, correct o 1 decimal place.
(2) Find the angle of elevation of D from X, correct to the nearest degree.

14B.6 HKCEEMA 1986(A/B) 1 10
In the figure, O, R and S are three points on the same horizontal plane. QR = 500m, £ZSOR = 50° and
ZQRS =135°. Pisa point vertically above S. The angle of elevation of P from Q is 15°.
(a) Find the distance, in metres, from P to the plane, correct to 3 P
significant figures.
(b) Find the angle of elevation of P from R, correctto the nearest
degree.

0° 35
Q 500m R

136



14B.7 HKCEE MA 1987SA/BE 1-11
In this question, you shonld give your answers in cm or degrees, correct to 3 decimal places.

The figure shows a solid in which ABCD, DCFE and ABFE arerectangles. DG is the perpendicular from D
t0 AE. AB=3cm,AD= 3cm and DE =2cm. ZADE = 80°.

(a) FindAE. A
(b) Find ZDAE.

(¢) Find DG.

(d) Find BD. 3cm

(e) Find the angle between the line BD and the face ABFE.

14B.8 HKCEE MA 1988 -1-13

A Ray of sunlight

H K

In the figure, ABCD is a wall in the shape of a trapezium with AB and DC vertical. Rays of sunlight coming
from the back of the wall cast a shadow HBCK on the horizontal ground such that the edges B and KC of
the shadow are perpendicular to BC. Suppose the angle of elevation of the sun is 6, AB=3m,CD =2m
and BC = 6m.
(a) Express HB and KC in terms of 6.
(b) (i) Findthe area S of the wall.

(ii) Find,in terms of 6, the area S5 of the shadow. Hence show that St

Sa =
() K 6 =30° find the leagth of the edge H K, leaving your answer in surd form.

tan 6.
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14B9 HKCEEMA1989-1-10

Sun ray

o]

cesddsdenspanedanunn

Answers in this question should be given correct to at least 3 significant figures or in surd form.

In the figure, a triangular board ABC, right angled at A with AB = AC = 10 m, is placed with the vertex A on
the horizontal ground. AB and AC make angles of 45° and 30° with the horizontal respectively. The sun casts
a shadow AB’C of the board on the ground such that B’ and C’ are vertically below B and C respectively.

(a) Find the lengths of AB’ and AC'.

(b) Find the lengths of BC, BB’ and CC'.

{c) Using the results of (b), or otherwise, find the length of B'C".
(d) Find ZB'AC'. Hence find the area of the shadow.

14B.10 HKCEE MA 1990-1-10

~ 500 oetres

In the figure, OT represents a vertical tower of height & metres. From the top T of the tower, two landmarks
A and B, 500 metres apart on the same horizontal ground, are observed to have angles of depression 30° and
60° respectively. The bearings of A and B from the tower OT are S20°W and S40°E respectively.
(a) Find the lengths of OA and OB in terms of A.
(b) Express the length of AB in terms of . Hence, or otherwise, find the value of 4.
(c) Find ZOAB, correct to the nearest degree. Hence write down

(i) the bearing of B from A,

(i) the bearing of A from B.




14R.11 HKCEE MA 1992 -1-15

D 3m c
3m e
A B
Figure (1)

In Figure (1), ABCD is a thin square metal sheet of side three metres. The metal sheet is folded along BD
and the edges AD and CD of the folded metal sheet are placed on a horizontal plane IT with B two metres
vertically above the plane IL E is the foot of the perpendicular from B to the plane IT. (See Figure (2).)

(a) Find thelengths of BD, ED and AE, leaving your answers in surd form.
(b) Find ZADE.

(c) Find the angle between BD and the plane I1.

(d) Find the angle between the planes ABD and CBD.

14B.12 HKCEEMA 1993 -1~12

In the figure, PQ is a vertical television tower /1 metres high. A and B are two points 100 m apart ona straight
road in front of the tower with A, B and Q on the same horizontal ground and ZAQB = 80°. The angles of
elevation of P from A and B are 45° and 60° respectively.
(a) (i) Express the lengths of AQ and BQ in terms of A.
(ii) Find #and £ZQAB.
(b) A person walks from A along the road towards B. Ata certain point R between A and B, the person finds
that the angle of elevation of P is 50°. How far away is R from A?
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14813 HKCEEMA 1204 _1_14

In the figure, OT is a vertical tower of height 2 metres and O, P and Q are points on the same horizontal

plane. When a man is at P, he finds that the tower is due north and that the angle of elevation of the top 7

of the tower is 30°. When he walks a distance of 500 metres in the direction N50°E to Q, he finds that the

bearing of the tower is N70°W.

(a) Find OQand OP,

(b) Find A

(c) Find the angle of elevation of T from Q, giving your answer correct to the nearest degree.

(d) (i) If he walks a further distance of 400 metres from Q in a direction NO°E to a point R (nct shown
in the figure) on the same horizontal plane, he finds that the angle of elevation of 7 is 20°. Find
ZOQR and hence write down the value of 6 to the nearest integer.

(i) Ifhe starts from Q again and walks the same distance of 400 metres in another direction to a point

S on the same horizontal plane, he finds that the angle of elevation of T is again 20°. Find the
bearing of S from Q, giving your answer correct to the nearest degree,

14B.14 HKCEE MA 1995-1-15

The figure shows a triangular road sign ABC attached to a vertical pole OAB standing on the horizontal
ground. The plane ABC is vertical with OA=2m, AB=0.6m,AC =0.7m and BC = 0.8 m. D is a point
on the horizontal ground vertically below C andis due north of the foot O of the pole.
The sun is due west. When its angle of elevation is 30°, 1
the shadow of the road sign on the horizontal ground is
A'B'C.

(a) Find the lengths of OA’ and A’B’.

(b) Calculate ZBAC and hence find the length of OD.

(¢) Find the area of the shadow A’B'C".

(d) If the angle of elevation of the sun is less than 30°,

(i) state whether the shadow of AB is longer
than, shorter than, or equal to A’8’ in (a); and
hence

(ii) state with reasons whether the area of the '-'
shadow of the road sign ABC is larger than,
smaller than, or equal to that of A’B'C’ in (c).
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14B.15 1996 -1-15

In the figure, the rectangular plane ABCD is a hillside with inclination 30°. C’ and O’ are vertically below C
and O respectively so that A, B, C' ,0’ are on the same horizontal plane. BO is a straight path on the hillside
which makes an angle 60° with BC, and OT is a vertical tower. AB=2000m, BO=1000m and O = S0 m.

T

2000 m B

(a) Find BCand CC'.
{(b) Find the inclination of BO with the horizontal.
(¢) Find AT.
(d) There are cable cars going directly from A to 7. A man wants to go to T from B and he can do this by
taking either one of the following two routes:
Route I:  'Walking uphill along BO atan average speed of 0.3 m/s and taking a lift in the tower
for 1 minute from O to T
Route II: Walking along BA at an average speed of 0.8 m/s and taking a cable car from A to T
at anaverage speed of 3 2 m/s.
Determine which route takes a shorter time.

14B.16 HKCEEMA 1998 1-17

Inthe figure, triangular sign post ABC stands vertically on the horizontal ground along the east west direction.
AC=4m, BC=6m,ZACB =72° and F is the foot of the perpendicular from A to BC. When the sun shines
from N50°W with an angle of elevation 35°, the shadow of the sign post on the horizontal ground is DBC.

Sunrays <

(a) Find AF and FD.

(b) Find the area of the shadow DBC,

{c) Suppose the sun shines from Nx*W, where 50 < x < 90, butits angle of elevation is still 35°. State with
reasons whether the area of the shadow of the sign post on the horizontal ground is greater than, smaller
than or equal to the area obtained in (b).
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14B.17 HKCEEMA 1999-1-18

In the figure, a paper card ABC in the shape of an equilateral triangle of side 24 cm is folded to form a paper
aeroplane. D, £ and F are points on edge BC so that BD = DE = EF = FC. The aeroplane is formed by
folding the paper card along the lines AD, AE and AF so that AD and AF coincide. It is supported by two
vertical sticks BM and CN of equal length so that A, B, D, F, Clie oo the same plane and A, E, M, N lie on
the same horizontal ground.

D,F A (Top view)

(a) Find the distance between the tips, B and C, of the wings of the aeroplane.
(b) Find the inclination of the wings of the aeroplane to the horizontal ground.
(c) Find the length of the stick CN.

14B.18

The figure shows a circle with centre O and radius 10m on a vertical wall which stands on the horizontal
ground. A, B and C are three points on the circumference of the circle such that A is vertically below O,
ZAOB=90° and ZAOC = 20°. A laser emitter D on the ground shoots a laser beam at B. The laser beam
then sweeps through an angle of 30° 1o shoot at A. The angles of elevation of B and A from D are 60° and

30° respectively.

-

Vertical

s

(a) LetA be /i mabove the ground.
(i) Express AD and BD in terms of A.
(ii) Findh.

(b) Another laser emitter £ on the ground shoots a laser beam at A with angle of elevation 25°. The laser
beam then sweeps through an angle of 5° to shoot at C. Find ZACE.

142



14B.19 HKCEE MA 2001 —1- 16

Figure (1) shows a piece of pentagonal cardboard ABCDE. 1t is formed by cutting off two equilateral trian-
gular parts, each of side x cm, from an equilateral triangular cardboard AFG. AB is 6 cm long and the area of
BCDE is 5vV/3cm?.

Figure (1) Figure (2)
(a) Show thatx®> 12x+20=0. Hence find x.

(b) The triangular part ABE is folded up along the line BE until the vertex A comes t the position A’ (as
shown in Figure (2)) such that ZA'ED =40°,
(i) Findthe length of A'D.
(i) Find the angle between the planes BCDE and A’BE.
(ili) IfA’, B, C, D, E are the vertices of a pyramid with base BCDE, find the volume of the pyramid.

14B20 HKCEE MA 2002—1-14

In the figure. AB is a straight track 900m long on the horizontal ground. E is a small object moving along
AB. ST is a vertical tower of height 2 m standing on the horizontal ground. The angles of elevation of § from
A and B are 20° and 15° respectively. ZTAB = 30°.

S

900m

(a) Express AT and BT in terms of 4. Hence find 4.
(b) G) Find the shortest distance between £ and S.
(i) Let € be the angle of elevation of S from E. Find the range of values of 8 as E moves along AB.
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14B.21 HKCEE MA 2003 -1 14
B

North

F:gure (1) Fxgure (2) ‘ X D

Figure (1) shows a triangular metal plate OAB standing on the horizontal ground. The side OA lies along the
north south direction on the ground. OB is inclined at an angle of 40° to the borizontal. The overhead sun
casts a shadow of the plate, OAC, on the ground. OA =3 m, OC =4m and AC=6m.
(a) Find ZOAC.
(b) In Figure (2), OAD is the shadow of the plate cast on the horizontal ground when the sun shines from
SOW with an angle of elevation 30°. AQ i produced to cut CD at E. AD=8m.
(i) FndCD.
(ii) Find £CAD.
(iii) Using CE+ ED = CD, or otherwise, find 6.

14B.22 HKCEE MA 2004 -1-17
F

...~ 1

penrcanamam———

__________________________

A E B
In the figure, ABCD is a rectangular inclined plane. £ and F are points on the straight lines AB and CD
respectively. F' is vertically below F. A, E, B and F’ are on the same horizontal ground. ZAF'E = 90°,
LFAF' =60°, LFEF'=30°, LZEFB=0°and EF =20m.
(a) Find
(i) FF'and AE,
(i) ZAEF.
(b) A small red toy car goes straight from E to B atan average speed of 2 m/s while a small yellow toy car
goes straight from F to B at an average speed of 3m/s. The two toy cars start going at the same time.
‘Will the yellow toy car reach B before the red one? Explain your answer.
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14B23 HKCEE MA2005-1--14

In the figure, a thin triangular board ABC is held with the vertex C on the
horizontal ground. D and E are points on the ground vertically below A and
B respectively. BC is inclined at an angle of 30° with the horizontal. Itis
known that AD = 100cm, BC = 120 cm, ZCAB = 60° and ZABC = 80°.
(a) Find BE and CE.

(b) Find AB and AC.

(c) Find ZCDE and the shortest distance from C to DE. B

14B.24 HKCEE MA 2006 117

In Figure (1), ABC is a triangular paper card. D is a point lying on
AC such that BD is perpendicular to AC. It is known that AB = 40cm,
BC =60cm and AC =90cm.

(@) Find AD.

40cm

A
(b) The triangular paper card in Figure (1) is folded along BD such that AB and BC lie on a horizoatal plane
as shown in Figure (2).
D

B S : S Fgue@)
(i) Suppose ZDAC =62°.
(1) Find the distance between A and C on the horizontal plane.
(2) Using Heron’s formula, or otherwise, find the area of AABC on the horizontal plane.
(3) Findthe height of the tetrahedron ABCD from the vertex D to the base AABC.
(ii) Describe how the volume of the tetrahedron ABCD varies when ZADC increases from 30° to 150°.
Explain your answer.

14. APPLICATIONS OF TRIGONOMETRY

14B.25 HKCEE MA 2007--1-16

The figure shows a solid wooden souvenir ABCDEF with the triangular base ABC lying on the horizontal

ground. A, B and C are vertically below E, F and D respectively. DEF' is an inclined triangular plane. It is

given that AB=9cm, BC=5cm, AC =6cm, AE =BF =20cm and CD =23 cm.

(a) Find the area of the triangular base ABC and the volume of the souvenir
ABCDEF.

(b) Find £ZDFE and the shortest distance from D to EF.

(c) Can a piece of thin rectangular metal plate of dimensions 5cm x4cm
be fixed onto the triangular surface DEF so that the thin metal plate
completely lies in the triangle DEF? Explain your answer.

14826 HKCEE MA 2008 I-15

In the figure, H is the top of a tower and A is vertically below H. AB, BC and CA are straight paths on the
horizontal ground and D is a point on AB. Christine walks from A to D along AD and finds that the angle of
elevation of H from D is 50°. She then walks S0m to B along DB and finds that the angle of elevation of A
from B is 35°.

210m

(2) Find the distance between B and H.
(b) Christine walks 210m from B to C along BC. It is given that the distance between C and H is 130m.
(i) Find ZCBH.
(i) Find the angle between the plane BCH and the horizontal ground.
(iii)) When Christine walks from B toC along BC, is it possible for her to find a point K on BC such that
the angle of elevation of A from K is 75°7 Explain your answer.
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14B.27 HKCEE MA 2009 -1-17

The figure showsa geometric model fixed on the horizontal ground. The model consists of two thin triangular
metal plates ABE and CDE, where D lies on AB and CE is perpendicular to the thin metal plate ABE. It is

given thatA, B, C and D lie on the horizontal ground. It is found that AC =28 cm, BC = 25cm, BD = 6¢cm,
BE =24cm and ZABC =57°.

(a) Find
(i) the length of CD,
(ii) £BAC,
(iii) the area of AABC,
(iv) the shartest distance from E to the horizontal ground.

(b) A student claims that the anglebetween DE and the horizontal ground is ZCDE. Do you agree? Explain
your answer.

14B.28 HKCEEMA2010 1 15

A
Figure (1)

(a) Figure (1) shows a piece of paper card ABCD in the form of a quadrilateral with AB = AD and
BC =CD. ltis giventhat BC =24 cm, £BAD = 146° and ZABC = 59°. Find the length of AB.

(b) The paper card described in (a) is folded along AC such that AB and AD lie on the horizontal ground as
shown in Figure (2). Itis giventhat ZBAD =92°,
(i) Find the distance between B and D on the horizontal ground.
(ii) Find the angle between the plane ABC and the plane ACD.

(iii) Let P be a movatle point on the slant edge AC. Describe how ZBPD varies as P moves from A to
C. Explain your answer,
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14B.29 HKCEEMA 2011 -1-17

oL N\ AT i S

Figgre (1) Figure (2)

In Figure (1), ABC is a thin triangular metal sheet. D and E are points lying on AB and AC respectively
such that DE is parallel to BC and the distance between DE and BC is 4cm. It is found that AB =20cm,
AC=30cm and ZBAC =56°.

(a) Find
(i) the length of BC,

(i) ZACB,
(iii) the perpendicular distance from A to DE,
(iv) the length of DE.

(b) The thin triangular metal sheet in Figure (1) is cut along DE. The metal sheet ADE is held with DE
lying on the horizontal ground as shown in Figure (2). It is given that P is the projection of A on the
horizontal ground and the areaof APDE is 120 cm?. Find
(i) the angle between the metal sheet ADE and the horizontal ground,

(ii) the shortest distance from A to the horizontal ground.

14B.30 HKCEE AMI981-TI 10

In the figure, ABCDE is a right pyramid with a square base ABCD. Each of the eight edges of the pyramid
is of length k. F, G and H are points on AB, AC and AD, respectively, such that FGH is a straight line

and BF = DH =rk, where 0 <r <1. EG L. HF, ZEGC = 0 and N is the oot of the perpendicular from
E ® the base.

(a) Express FE2 and FG? in terms of k and 7.
(b) Express EG and EN in terms of k and r.

Hence, or otherwise, show that sinf = g
(c) Using the results of (b), find the range of the

inclination of the plane EFH to the base as r
varies from0Oto 1.




14B.31 HKCEE AM 1983 118

The figure shows a tent consisting of two inclined square planes ABCD and EFCD standing on the horizontal
ground ABFE. The length of each side of the inclined planes is a. N is a point on CF such that AN L CF.
Let NF =x(#0), ZCFB =6 and M be a pointon BF such that NM 1_ BF.

(a) By considering AABM, express AM in terms of a, x and 6.
(b) By considering AANF, express AN in terms of a, x and 6.
(c) Using the resuits of (a) and (b), or otherwise, show that

x=2acos?6. .
(d) Given that x= 30 find (correct to the nearest degree) the
inclination of AN to the horizontal.
A
14B.32 HKCEEAM 1991 -II1-6 P

In the figure, PABCD is a right pyramid with a square base of sides of length
4cm. £PAB = 60°. Find, correct to the nearest 0.1 degree,

(a) the angle between the plane PAB and the base ABCD,
(b) the angle between the planes PAB and PAD.

14B.33 HKCEE AM 1992117

In the figure, VABCD is a right pyramid with a square base of side 6 cm.
VB =9cm. Find, correct to the nearest 0.1 degree,

(a) the angle between edge VB and the base ABCD,

(b) the angle between the planes VAB and VAD.
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14B34 HKCEEAM 1993 I 7

\'4

In the figure, VABC is a right pyramid whose base ABC is an equilateral triangle.
AB= 12cm and VA==24cm. Disa pointon VB such that AD is perpendicular to
V B. Find, correct to 3 significant figures,

(8 £VBA and AD, 24cm
{b) theanglebetween the faces VABand VBC.

D
A A B

12cm

14B.35 HKCEE AM 1994 1112 P

A, Band C are three points on the horizontal ground and AB =100 km.
P is a point vertically above C (see Figure (1)). Let ZCAB = a,
ZCBA=f, ZPAC=8.
(a) Show that
. 100sinf
@) Ac's:"ﬂ T )km
. 100sinf tan 6
R k.
@ PR ) B
() Suppose at P, o =45° B =30° and 6 = 20°. An aeroplane P
climbs from P to a point P’ along a straight path. The projection
of P/ on the ground is the point C’ (see Figure (2)). X
Given that ZC'AB = 37°, ZC'BA = 43° and LPAC' 17°, d Figure (2)
find, correct to 2 decimal places, &
() ACand AC',
(if) the distance between C and C',
(iii) the increase in height of the aeroplane as it climbs from P /
to P, 4

37
(iv) the angle of inclination PP’. A £ 100 km

1436 HKCEEAM1905-1-7

In the figure, VPQRST is a right pyramid whose base PQRST is a regular
pentagon. PQ = 10cm and ZPVQ =42°. U isa point on VQ such that
PU is perpendicular to VQ. Find, correct to 3 significant figures,

(a) PU and PR,

(b) the angle between the faces VPQ and VQOR.
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14B.37 HKCEE AM 1996 -1 - 12

InFigure (1), ABC isa triangular piece of paper such that /B = 45°, Figure (1)
ZC=30° and AC = 2. D is the foot of perpendicular from A to
BC.

(a) Find AB, BD and DC. c

T ¥

o
D
8

B
D
(b) The paperis folded along AD. Itis then placed on a horizontal table such that the edges AR and AC lie
on the table and the plane DAB is vertical. (See Figure (2).) E is the foot of perpendicular from D to
AB. )
@) If 6 is the angle between DC  Figure 2)
and the ’poﬁzontal, show that

sin@ = -\1—6-
(i) FindCE.
Hence show that ZEAC =45°. P
(iii) Find the angle between the two o~
planes DAB and DAC to the nearest i
degree. £
(Hint You may tear off Figure (3) to TR
help you answer part (b).] ”

" Figure (3) BN .
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14B.38 HKCEEAM 1997 - H - 12

CI/JC

Figure (1) A B Figure (2)

A 3a B

In Figure (1), ABCD is a parallelogram on a horizontal plane with AB =3a, AD=2a and £BAD = 60°.
H is a point vertically above C and HC = a.
(a) (i) FindAC in terms of a.
(ii) If M is the mid-point of AC, find the angle of elevation of /& from M to the nearest degree.
(b) Eis apointon BD such that CE is perpendicular to BD,
(i) Find BD and CE in terms of a.

(ii) Using Pythagoras’ theorem and its converse, show that HE is perpendicular to BD.
Hence find the angle between the planes HBD and ABCD to the nearest degree.

(c) Figure (2) shows the planes HAD and ABCD. X is a point lying on both planes such that the angle
betweea the two planes is ZHXC. Find AX in terms of a.

14B.39 HKCEE AM 1998 —-1IT - 13

Figure (1) G

(a) Figure (1) shows asolid cube ABCDEFGH of side a. Let M be the mid point of BD.

() Find CM.
(ii) Find the angle between the lines CM and HM to the nearest degree.

(b) The tetrahedron BCDH is cut off from the cube in (a) and is then placed ontop of the solid ABDEFGH
as shown in Figure (2). The face BCD of the tetrahedron coincides with the face BAD of the solid
ABDEFGH such that vertex H of the tetrahedron moves to position V and vertex C coincides with A.
The two faces BHD and BV D of the new solid lie on the same plane.

(i) Show that sinZFVH = -\;—5 and find the perpendicular distance from F to the face BVDH.
(@ii) Let N be the point on VB suchthat DN and AN are both perpendicular to VB.

(1) Find DN.

(2) Find the angle between the faces BV D and BVA to the nearest degree.

(iii) A student says that the angle between the faces BHD and ABGF is ZAND. Explain briefly whether
the student is correct.



14B.40 HKCEEAM1999-T1=11

The figure shows a right cylindrical tower with a radius of  m standing on horizontal ground. A vertical pole
HG, hm in height, stands at the centre G of the roof of the tower. Let O be the centre of the base of the
tower. C is a point on the circumference of the base of the tower due west of @ and D is a point on the roof
verticcally above C. A man stands at a point A due west of O. The angles of elevation of D and H from A are
10° and B respectively. The man walks towards the east to a point B where he can just see the top of the pole
H as shown in the figure. (Note: If he moves forward, he can no Ionger see the pole.) The angle of elevation
of H from Bis ¢t. Let AB=£m.

N
10°\8 o a0 ey
A B B B
—f{m—
£sino
(a) Show that wzmm. Hence

(i) express CD in terms of £ and &,
(ii) show that h = tsin® asin(B ~10°) (Hint: You may consider AADH.)

sin{o—10°)sin{a — B)"
(b) In this part, numerical answers shouvld be given correct to two significant figures.
Suppose &=15°, 8 =10.2° and £==97.
(i) Find
(1) the heightof the pole HG,
(2) the height and radius of the tower.
(i) Pis apoint south-west of O. Another man standing at P can just see the top of the pole H. Find
(1) the distance of P from O,
(2) the bearing of B from P.
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14B.41 HKCEEAM2001 -15

Figure (1) Figure (2) E H

R
£

z

2 A< ] B
(a) Figure (1) shows a pyramid OPQR. The sides OP, OQ and OR are of lengths x, y and z respectively,
and they are mutually perpendicular to each other.
(i) Express cosZPRQ in terms of x, y and z.
(ii) LetS), Sz, S3 and Ss denote the areas of AOPR, AOPQ, AOQR and APQR respectively. Show
that 542 =S1%+ 5% + 532
(b) Figure (2) shows a rectangular block ABCDEFGH. The lengths of sides AB, BC and AF are 4,3 and 2
respectively. A pyramid ABCG is cut from the block along the plane GAC.
(i) Find the volume of the pyramid ABCG.
(ii) Find the angle between the side AB and the plane GAC, giving your answer correct to the nearest
degree.

14B42 HKCEEAM2002 17
The figure shows atetrahedron ABCD such that AB =28, CD= 30,
AC =AD =25 and BC=BD=40. F is the foot of perpendicular
from Cto AD.
(a) Find £ZBFC,giving your answer correct to the nearestdegree. g
(b) A student says that ZBFC represents the angle between the
planes ACD and ABD.
Explain whether the student is correct or not.

pl=

14B.43 HKCEE AM 2003 18

R

/' /B
Figure (1)

P e

(a) Figure (1) shows a tetrahedron OPQR with Rmrpefnglgu}’agr to the plane OPQ. Let 8 be the angle
o
between the planes RPQ and OPQ. Show that “Area of ARED
(b) InFigure (2),apole of length 2m is erected vertically ata point E on thehorizontal ground. A triangular
board ABC of area 12 m? is supported by the pole such that side AB touches the ground and vertex C is
fastened to the top of the pole. AB =6m, BC =xm and CA = ym, where 6 > x > y. The sun rays
are vertical and cast a shadow of the board on the ground.
(i) Find the area of the shadow.
(ii) Two other ways of supporting the board with the pole are to fasten vertex A or B to the top of the
pole with the opposite side touching the ground. Among these three ways determine which one
will give the largest shadow.

=cosf.
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14B.44 HKCEEAM 2004~ 11

In the figure, OABC is a pyramid such that OA =3, OB =5,
BC=12, ZAOC =120° and LOAB= £LOBC = 9(0°.

(a) Find AC.

(b) A student says that angle between the planes OBC and ABC A

can be represented by ZOBA. Determine whether the stu-
dent is correct or not.

14B45 HKCEE AM 2006 — 17

Fi& (1) Figure (2)

(a) ABCisatrianglewith AB=6, BC=7 and CA=5. Acircleisinscribed in the triangie (see Figure (1)).

Let O be the centre of the circle and r be its radius.
(i) Find the area of AABC.

(ii) By considering the areas of AAOB, ABOC and ACOA, show that r= gg

(b) VABC is a tetrahedron with the AABC described in (a) as the base (see Figure (2)). Furthermore, point
0 is the foot of perpendicular from V to the plane ABC. It is given that the angle between the planes
VAB and ABC is 60°.

(i) Find the volume of the tetrahedron VABC.

(if) Find the area of AVBC.

(iii) Find the angle between the side AB and the plane V BC, giving your answer correct to the nearest
degree.

14B.46 HKCEE AM 200816

The figure shows a triangular pyramid VABC. The base of 1%
the pyramid is a right-angled triangle with AB=2cm and
ZBAC =90°. AVAB and AVAC are equilateral triangles.
(a) Explain why the angle between the planes VAB and ABC
cannot be represented by ZVAC. = A
(b) Let D and E be the mid-points of AB and BC respectively.

(i) Show that the angle between the planes VAB and ABC
can be represented by ZVDE. 2cm

(ii) Show that ZVED = 90°.
(c) Find the distance between the point C and the plane VAB.
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14, APPLICATIONS OF TRIGONOMETRY

14BA7 HKCEE AM2009 12

In the figure, ABCD is a regular tetrahedron with length of each side 2. Find the angle between the planes
ABC and BCD correct to the nearest degree. A

14B48 HKCEE AM 2009-18

The figure shows a park AED on a horizontal ground. The park is in the form of a right-angled triangle
surrounded by a walking path with negligible width. Henry walks along the path at a constant speed. He
starts from point A at 7:00am. He reaches points B, C and D at 7:10am, 7:15am and 7:30am respectively
and returns to A via point £. The angles of elevation of H, the top of a tower outside the park, from A and D
are 45° and 30° respectively. At point B, Henry is closest to the point X which is the projection of A on the
ground. Let HK hm.

(a) Express DK in terms of /.
(b) Show that AB = \/gh m.

{c) Find the angle of elevation of H from C correct to the nearest degree.
(d) Henry returns to A at 8:10am. It is known that the area of the park is 9450 m?.
@) FindA.
(ii) A vertical poleof length 3 m is located such that it is equidistant from A, D and E. Find the angle
of elevation of H from the top of the pole correct to the nearest degree.
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14B.49 HKCEEAM2010-17

[Note: In this question, numerical answers may be given correct to 3 significant figures. You may use a ruler
to tear off Figure (5) to help you if you attempt this question.]

Three faces of a tetrahedron (see Figure (4)) are formed by fold- A
ing a triangular piece of paper ABC, where AB = AC =11 cm, 120°
ZBAC = 120° and AD is an altitude (see Figure (1)), with the
following steps.

B

-
D

Figgre (1)

Step 1: Fold AB over so that AB coincides with AD, then crease line AE (see Figure (2)).

(a) Calculate the length of AE and the area of AABE.

Step 2: Fold AC over so that AC coincides with AE, then crease line AF (see Figure (3)).

(b) Calculate the length of AF.

Step 3: Unfold the paper. Then fold the paper along AE and AF such that AB coincides with AC
completely (see Figure (4)).

(c) Itisknown that the volume of the tetrahedron is 22.582 cm? (correct to 5 significant figures).
(i) Find the angle between the line AF and the plane AABE in the tetrahedron.
(ii) Find the angle between the planes AABE and AABF in the tetrahedron.

A A F
AL
EC |5 c E F A
c ‘ B(C)
B B
Figure (3)

E
Figm (2) igure Figure (4)

[y
'
1

'
[
\
'
1

oD F

Figure (5)
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HKCEEAM20UL_13
14B.50 D

Figure (1) Figure (2)

In Figure (1), ABCD is a quadrilateral with diagonals AC and BD perpendicular to each other and intersecting
at E. Itis given that AD =3, BC=4 and ZADE = /BCE =6, where 0° < 6 <90°.

(@ (i) Showthat AB = 35sin#.

(ii) Express CD in terms of 6.
(b) The quadrilateral is folded along BD as shown in Figure (2). Let the planes ABD and BCD be II; and

T1; respectively. Let ZABC = c. It is given that

theanglebetweenthelinesABand BC  the angle betweenthe planesI]; and Ik .
. s 4sin 6

(i) By considering the length of AC, show that cosa = 53c0s0"

(if) Provethat ¢ is acute.

(iif) Furthermore, it is given that

the angle between the line AB and I1; =the angle between the line AD and I1; .

State with reason whether the angle between the line AC and I is greater than, less than or equal
to the angle between the line AB and I'l>.

14B.51 HKDSEMA SP-1-18

ofy------- )0

Figure 1) igure ©)

In Figure (1), ABC is a triangular paper card. D is a point lying on A B such that CD is perpendicular to AB.
It is given that AC =20cm, ZCAD =45° and ZCBD = 30°.
(a) Find, in surd form, BC and BD.

(b) The triangular paper card in Figure (1) is folded along CD such that AACD lies on the horizontal plane
as shown in Figure (2).

(i) Ifthe distance between A and B is 18 cm, find the angle between the plane BCD and the horizontal
plane.

(ii) Describe how the volume of the tetrahedron ABCD varies when ZADB increases from 40° to 140°.
Explain your answer.




14B.52 HKDSEMAPP 1 18

The figure shows a geometric model ABCD in the form of a

tetrahedron. It is found that ZACB = 60°, AC=AD =20cm,

BC=BD=12cm and CD = 14cm.

(a) Find the length of AB.

(b) Find the angle between the plane ABC and the plane ABD.

(c) Let P be a movable point on the slant edge AB. Describe
how ZCPD varies as P moves from A to B. Explain your
answer.

14B.53 HKDSE MA 2012 I-18

Figure (1) shows a right pyramid VABCD with a square base, where £VAB = 72°. The length of a side of
the base is 20 cm. Let P and Q be the points lying on VA and VD respectively such that PQ is parallel to BC
and ZPBA =60°. A geometric model is made by cutting off the pyramid VPBCQ from VABCD as shown
in Figure (2).

v

Figure (1)
(a) Find thelength of AP.
(b) Let o be the angle between the plane PBCQ and the base ABCD.

(i) Find a.
(ii) Let B be the angle between PB and the base ABCD. Which one of @ and 8 is greater? Explain
your answer.

14. APPLICATIONS OF TRIGONOMETRY

14B54 HKDSEMA 2013 -1-18

Figure (1) Figure (2)
(a) Figure (1) shows apiece of triangular paper card ABC with AB=28 cm, BC=21cm and AC=35cm.
LetM be a point lying on AC such that ZBMC = 75°. Find
(i) <BCM,
(ii) CMm.
(b) Peter folds the triangular paper card described in (a) along BM such that AB and BC lie on the horizontal
ground as shown in Figure (2). It is given that ZAMC = 107°.
(i) Find the distance between A and C on the horizontal ground.

(ii) Let N be a point lying on BC such that MN is perpendicular to BC. Peter claims that the angle
between the face BCM and the horizontal ground is ZANM. Do you agree? Explain your answer.

14B.5S HKDSEMA 2014 1-17

Figure (1) shows a solid pyramid VABCD with a rectangular base, where AB = 18cm, BC = 10cm,
VB=VC=30cm and £LVAB=/LVDC=110°

L)

< _..;.\7C

Figure (1) Figure (2)
(a) Find ZVBA.

(b) P, O, M and N are the mid points of AB, CD, VB and VC respectively. A geometric model is made
by cutting off PBCONM from VABCD as shown in Figure (2). A craftsman claims that the area of the
trapezium PQNM is less than 70 cm?. Do you agree? Explain your answer.
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14B.56 HKDSEMA2015-1 10

In Figure (1), ABCDB' is a pentagonal paper card. It is given that AB = AB’ =40cm, BC = B'D =24cm
and ZABC = ZAB'D = 80°.

A

Figare (1) Figure 2

(a) Supposethat 105° < ZBCD < 145°,
(i) Find the distance between A and C.
(ii) Find ZACB.

(iii) Describe how the area of the paper card varies when ZBCD increases from 105° to 145°. Explain
your answer.
(b) Suppose that ZBCD = 132°. The paper card in Figure (1) is folded along AC and AD such that AB and

AB’ join together to form a pyramid ABCD as shown in Figure (2). Find the volume of the pyramid
ABCD.

14B.57 SE MA 2016119

The figure shows a geometric model ABCD in the form of a tetrahedron. It is given that ZBAD = 86°,
ZCBD=43°, AB=10cm, AC =6cm, BC=8cm and BD = 15cm. "

(a) Find ZABD and CD.

(b) A craftsman claims that the angle between AB and the face BCD
is ZABC. Do you agree? Explain your answer.
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14B.58 HKDSE MA 20171 19

ABC is a thin triangular metal sheet, where BC =24cm, ZBAC=730° and ZACB =42°.

(a) Find the length of AC.

(b) In the figure, the thin metal sheet ABC is held such that only the vertex B lies on the horizontal ground.
D and E are points lying on the horizontal ground vertically below the vertices A and C respectively.
AC produced meets the horizontal ground at the point F. A craftsman finds that AD = 10cm and
CE=2cm.
(i) Find the distance between C and F.
(ii) Find the area of AABF,
(iii) Find the inclination of the thin metal sheet ABC to the horizontal ground.

(V) The craftsman claims that the area of ABDF is greater than 460 cm?, Do you agree? Explain your
answer.

14B59 HKDSEMA 2018 1-17

(a) In Figure (1), ABCD is a paper card in the shape of a parallelogram. It is given that AB = 60 cm,
ZABD =20° and ZBAD =120°. Find the length of AD.

(b) The paper card in Figure (1) is folded along BD such that the distance between A and C is 40 cm (see
Figure (2)).

(i) Find £ZABC.
(i) Find the angle between the plane ABD and the plane BCD.
A
D C
A B
Figure (1)
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14B.60 HKDSEMA019 -8

The figure shows a tetrahedron ABCD. Let P be 2 point lying on AD such that BP is perpendicular to AD. A
craftsman finds that AC = AD = CD = 13cm, BC = 8cm, BD = 12cm and £ABD =72°.
(a) Find D
(i) ZBAD,
(if) CP.
(b) The craftsman claims that ZBPC is the angle between

the face ABD and the face ACD. s the claim correct?
Explain your answer.

14B.61 HKDSE MA 2020 -1-19

PORS is a quadrilateral épa card, where PQ=60cm , PS=40cm , ZPOR=30° , LPRQ=55°
and ZQOPS=120° . The paper card is held with QR lying on the horizontal ground 2s shown
in Figure 3. P

(a)  Findthe length of RS. (3 marks)
(b)  Find the area of the paper card (2 marks)
(¢)  Itis given that the angle between the paper card and the horizontal ground is 32° .

(@  Find the shomest distance from P to the horizonta! grovnd.

(i) A student claims that the angle between RS and the horizontal ground is at mosc 20° .

1s the claim correct? Explain your answer.
® {7 marks)



14 Applications of Trigonometry

14A Two-dimensional applications

14A.1 HKCEE MA 1981(2/3)-1-11

(a) Distance at noon = V247 +-97~2.24 .9 cos60°
=21 (km)

() Atdpm.,
Distance travelled by # =4.5x 4 = 18 (km)
= PX=24-18=6(km)
Distance travelled by Q= 6 x 4 = 24 (km)
= 0OX=24~9:=15(km) [Q has gonepast X.]
.. Distance at 4 p.m. 7@+T§-§-%- ggcosw'
=+171=13.1(m, 3 s.f.}
o 6= cos-! \/1‘71')2+62-151= —
© e
. Bearing =360° —96.59° 0
=263°
or N97°W (nearest deg)

14A.2 HKCEE MA 1982(3) -1-2

#4527
= 008~
LA =08 2435

=102° (nearest deg)

14A3 HKCEE MA 1985(A/B)-1-13

() DE®=BD*+BE*-2.BD.BEcos/B
= (2 =2 +x2 = Z(2 - x) (x)c0s60”
=3P ~6x+4

(b) Areaof ADEF = %ns. DE sin60°

1 V3
=%§(3x’-6x+4)

33 4
=22 (2-243)
=¥(&1—2x+l+§)

3V3 V3

=—(x-1)24+ =
.. Minimum areais attained when x= 1.

© —

14A.4 HKCEE MA 1989 -1-6
(a) ZABD=/ZACD=80° (Zsinthe same segment)
£BAD = 180° —(60° +40°) (opp. Zs, cyclic quad.)
= 80°
BD __AD
sin/BAD ~ sin/ARD
105in80°
TR — 7 A
BD=— 11.37(cm, 2dp.)

®)

A

\

P

14A5 HKCEEMA 1997-1-5
(@) AC=VF & =5
(b) AD=VF +H—2-5-6c0360° = V31 (=5.57,3.s0)

© Am-%(s)(G)mGO‘ ”‘/- (=13.0,3s8)

14A.6 HKCEE MA2000-1-13
(a) £LA= LABC= /BCD (given)
=(5-2)180°+5 (< sum of polygon)
= 108°
ZGCD=90° (property of square)
= /BCG = 108° -90° = 18°
BC=CD=CG (given)
£GBC = /BGC (base s, isos. &)
InABCG, £GBC = (180°~ £BCG) +2
= 81°
LABP = 108°—~81° =27°
ZAPB = 180° = LA~ /ABP = 45° (Lsumofd)
sinZABP 8in27°
® AP G ZAp5*7 ~ sinase "B~ 064248
PE=AB AP=(1-0.642)AB=0.3584B < AP
i.c. APislonger.

(£Lsumof A)

14A.7 HKCEE MA 2001 - 1-9
AB _ 8

SinS0°  sin(180° — 50° — 70°)

= AB=7.0764 =7.08 (cm, 35.f)

. Ara= é(s)(mom)smo' =26.6 (cn?, 35£)

14B Three-dimensional applications
14B.1 HKCEE MA 1980(1/1*/3)=1-9

h
(@) () Ih APAC, x= —

h
ii) In APBC, y=—7n
(i) y g
(b) In AABC,

(1060'
+ 160000 = 34%
i =60000 = h=245(3s£)
14B.2 HKCEE MA 1982(1/2/3)-1-8
(a) 8x+4y+9=69 = y=15-2
AC=092-y = 22=81-)
22 = 81 — (15~ 2x)*
2-10x+24=0 = x=40r6
Whenx=4, y=15-2(4)=7
Whenx=6, y=15 2(6)=3

(b) ZABC=cos ! %seos"% =39° (nrst deg)

14B.3 HKCEE MA 1983(A/B)-1-13

50
(a) In AACH, AC= ands =50(m)

50
In ABCH, BC=— =50v'3 (m)

In AABC, AB=/(50)* +(50V3)* = 100 (m)

& @ ACEC_CPAB (. aeaoransc)
(50)(50v3)
100

= CP= =253 =43.3(m,3s.f)

(ii) Required 4=zﬂpc-nn"gg-49°(mzdeg)

14B.4 HKCEE MA 1984(A/B)—1—13
(a) (i) InAACH,
HA = 20tan 15° = 5.25898 = 5.36 (m, 2d.p.)
(i) In OABH,

(b) Given: ZABC =90 (£ in semi-circle)
() BC=vVACE—AEE=17.71564 = 17.72 (m, 2d.p.)

(ii) Am=;A.B-BC-8222m3(2d.p.)

14B.S HKCEE MA 1985(A/B)-1-8

BC _ 100 _AC
(@ InDABC, oo = (1800 —30° —45°)  sinds?
= BC= 5176381 = 51.8(m, 1dp.)

AC =7320508 =732 (m, 1d.p.)
®) () InABCD, CD=BCtan25 =24.13789
=241 (m. 1d.p.)
(i)

(1) mACXB, CX = BCsindS® = 36.60254
=36.6 (m, 1 dp.)
(2) Required £ = ZDXC

=tan™! % =33° (orst deg)

14B6 HKCEE MA 1986(A/B) -1 -10
S 500
@ InAORS. Gacs = Sn(i80r =3 —35%)
= 0S =287.88370 (m)
. In APQS,
Required distance = PS = QStan15°
=71.13821 = 77.1(m, 3 s£)
®) Tn AQRS, —o = S0 o RS =384.48530 (m)
sr56~  sr95e s
-, In APRS, Required £=£PRS==tan~' —

S
= 11° (orst deg)

14B.7 HKCEE MA 1987(A/B)-1-11
(a) Tn AADE. AE =V3%T422-2.3.2c0s80°
=3.30397 =3.304 (cm, 3 dp.)

2 43292
(b) In AADE, ZDAE =cos™ ‘A—I':—-i3—3—
= 36.59365° = 36.5%° (3 d.p.)
(¢) In AADG, DG =3sinZDAE
= 1.7884077 = 1.788 (cm, 3dp.)
(@) In AABD, BD =¥ +3%
18 =4.243 (cm,3d.p.)

(e) (Top) D

(Bottom) F
Required £ = ZDBG =sin '-‘;—_74931"(344:)

14B.8 HKCEE MA1088-1-13
3
(a) In AABH, HB-m
2
In ADCK, KC-——i

(2+3)(6)
2

®) @ Si=-—"tt=15 (m’)

@ 5= g0 15 o
. S_ s
-5

© B

=tanb

H
Let Pbe the foot of pexgendrcuhr from K to BH.

PK=6m, PH= =~ =v3(m)
-, HK = VPRE+PHE = V3 (m)




14B.9 HKCEE MA 1989 —I-10

(2) Tn AABE, AB = 10cosd5® =5v2(m) (707 m.3s.)
In AACC!, AC' = 10cos30° =5v3 (m) (8.66 m, 3s.)

(b) In AABC, BC=v10Z+ 10° = /200 () (14.1m.3.:5.£)
In AABB', BB' =10sin45° = 5v2 (m) (7.07 m. 3s.£)
In AACCY, CC' = 10sin30°= 5 (m)

©)

meelh!foO‘lof dicular from Cto BB’
BP BB'-CC'= -1)m
.. B'C=pPC

= VBCE—BP*

=/200-25(v2 1)?
=125 +5075 (m) (14.0m,3sf)

(d) In AABC,
AB’AC’—oos"m*:ACa.A A%
(s«%‘);E(s\%)’-(nsnoﬁ)

2(5v2)(5
= 125.2644° = 125° (3 5.)

Hence, Area= %(AB’)(AC’)sinAB’AC'-ZS(mz)

=cos~!

14B.10 HKCEE MA 1990 -1-10
(a) £TAO=130° £TBO= 60°

h
In ATOA. OA= o = \ﬁh(m)

In ATOB. OB= I z (m)

tan60°
(b) Tn AOAB,
= JOIT5 OB = 2. OA -OB co sRO° +40°)

10
= 1/?"1 Rr= \/Z-Ix(m)
- h=500+ ; =327.3268 = 327 (m. 3 8.£)
(©) ZOAB = cos™ ‘l{f_s‘ﬂﬂ
= 19.1066° = 19 (nosrest deg)
() N(20°+19°)E = N39°E
@) S39°W

14B.11 HKCEEMA 1992 ~1-15

(a) In AABD, BD = V3 43 = /18 (
In ABDE, ED= BE? = /14 (m)
In AABE, AE = JAB- BE?=/3(m)

(®) In AADE. ZADE = cos=t > 145

2.3./14
= 36.69923° = 36.7° (3 s.£)

(©) Required £ = ZBDE =sin~' S5

=28.12551°=28.1° 3s.f)
(d) In AADC. LADC =2/ADE — 73.39845°
AC= ~2-3.3c0s73.39845°
= 3.58569 (m)

Denote the intersection of the diagonals of the square
ABCD by P. Since BD L AC at P, the required angle is
ZAPC (in Figure (2)).

[

2
I QAPC, ZAPC = cos—t CELt ()7 - 3585697
AN (4HE)

=115 (3 sf)
14B.)2 HKCEE MA 1993 -1-12
@ O T AAPQ. AQ= —— =k (m)

h
In ABPQ, BQ = v = v
0, BQ 60 \/3(m)
@) In DABO.

10 = 1 () 20) () ostoe
,mz(__vmw)hz
h=93.954854 = 94.0 (3 5.f)
zmn-cos-.A¢+1001 -BQ?

=3220019°= 3%.3" (3s.f)

h
(b) In APQR. QR = ansos =78.83748 (m) .

(From A 10 B, the angle of
elevation increuses from 45°
until it reaches the maximum.
Supposing thc max is reached
at point M, R must Jie be-
tween A and R as the angle
of clevation between M and B
must be larger than 60°. Since
LAMQ = 0°, ZARQ must be
obtuse.)

Method 1
InAAQR. AQ*+AR?=2.AQ-ARCOSZQAB = QR®
AR? - 158.8501AR+ 2612.1658 0
= 14022 (rcj.) or 18.6 (m, 3 5.f)
Meihod 2,

loodgr, SNLARQ _ sinZOAR

AQ OR
22 ?
sin ZARQ = hsin3229019

ZARQ = 9. s4§q (rej.) or 140.45799°
= ZAQR=180°—32.29019° 140.45799°

= 7.25182°
_ ORsinZAQR
EZoAR = 18630

14B13 HKCEEMA 199¢-1-14

@ haorg, 22 _ 3%

SnSCE  sin70°  Sin(180°— _'50° 70%)

= 0Q=407.60373 =408 (m, 3 s.f.)
OP=460.80249 = 461 (m, 3 s.f.)
(b) In AOPT, h= OPtan30° = 266.04444 = 266 (m, 3 5.f.)
© To AOQT. Reguired £= LOQT
A
00

= tan =33° (arst deg)

() @

In AORT, OR = " — = 7309511 (m)

In AOQR,
ZOQR =cos™! 0F+oR OoR

-OR
cos=! 27 am3’+4oo— 730.95112
2-407.60373- 400
= 129.6674° = 130° (ncarcst degree)
8 = 129.6674° - 70° = 60° (ncarest degree)

@ii)

"+ AOQR=AH003 (S89)
. L0QS= LOQR=130°

= Beaming =360°-70° 130° = 160° (S20°E)

14B.14 HKCEEMA 19951~ 5
@ InDOAA. OA'= —2—=2/3(m) (3.46m,3 s£)

In AOBE', OB = ’—*P-c" =26v5

= A'B'=26V/3-2V3=06V3m) (1.04m.3sf)

0.62+0.72—0.82
i -1
(b) In AABC, £BAC=cas 570807
=75.52249°=75.9 (3 s.£)
*. OD = ACsinZBAC =0.67777 = 0.678 (m, 3 s.[.)

©

336

14B.15

Asthe hei ghtof AA'B'C’ with A'B’ as base is also OD,

Ma«shadow-A————Blzo =0.352m? 3s.f)
(d) (i) Letthe angle of elevation be 6.

AR = ——
o nd 0.6 0.6
. 8<30° = tanf <tan30° = uﬁ>—m130°
Thus, A’B’ will become longer

. . A'B'.0D

() Since the area of the shadow is . when the

anglc of clevation is smaller, A’B' is longer while OD
is unchanged, the area of the shadow is larger.

HKCEE MA 1996—1—15
(a) Tn AOBC, BC= 1000c0s60° = 500 (m)
In ABCC', CC' =5005in30° =250 (m)
(b) 00'=CC'=250m
~ TnAOO'B, Reguired Z = ZOBO'
— it
=S 1000
=14.4775° = 14.5° (3 s.£)

L © Meihod 1 to fivd O'A

Denote the foot of perpendicular from D to the horizontal
ground by D'.

i R
InABCC'. /"/ “\\ L
" oA m L
.. In AO'BC, 0'C' = VO'BT BC? = /750000 (m)

lnAAO'D’ AD' = BC' = 250V/3 (m)

D‘0'=AB 0'C' = (2000 ~ /750000) m
+ D'0%
74937500 4000+/750000 m

Method 2 10 find O'A

In AOO'B, 0'B=/1000% 2507 = /937500 (m)
In AOBC, OC = 1000sin60° = 500+/3 (m)

= 0C'=0C=500/3m

_ o'C  500v3
. cos £0'BA=sin20'BC < 2€ B‘M( ‘/;‘)
In AO'AB,

0'A = \/2000? + 937500 —2 -2000- 337500 cos ZO'BA
- Ywnsm -4000\/—937500\/%'
= /2937500 ~ 4000+/750000
In AAO'T,
s ot
= /4937500 4000v/750000 + (250 +50)

= 1250.3593 = 1250 (m, 3s.f.)
1000

(d) Time for RtI= ——+60 =3393 (s)

0.3

et 280, 1250392
.". Route I takes lsl'nna'ﬂm:-..

=2891 (s) < 3393 (s)



14B.16 !
(The sun shining from N50°W is indicated in the diagram by

MA 198 -1-17

LCFD=40")

Ground

(@) In AACF, AF = 4s5in72° = 3.80423 = 3.80 (m, 3 s.f.)
In AADF, FD= . = 5.43300 =5.43 (m, 3 s.f.)

)

(c)

tan3se

Height of ADBC with BC as base = FDsin40°
=3.4926m

2 Avsa of ad =BC-(FDm40‘)

_BcC: FDsin(90’ #) _BC-FD

=10.5 (@2 3s.f)

Area of shad

osx°

2
Since FD ot;l%depends on the £ olelevanon%rwdl that

FDw tan(Z of elvn) )
50 <x<90 = cos50° > cosx® >cos90°
Hence the area becomes smaller.

14B.17 HKCEEMA 1999118

@)

BD=DE =EF=FC=6cm
In D, AD = + 6% —2.24.6c0s60°
= /468 = 21.6 (cm. 3 s.£)
Method 2 1o find AD
In AABE (before folding), AE = /24" — 127 = V433 (cm)
In AADE, AD= = /468 =21.6 (cm, 3 s.f.)
Method 1
28DA= cos BZHAD = AB _ 106100110
. Tn ABCD (after folding),

= 147.79577°

=1152723=115(cm,38.f)

1
Asca of AABD = 3(6)(24)sin€0° = 36v3
36y3x2 _
- AD \/'53'
. BC=2x -\71_-5-6- =1152923=11.5 cm, 3s.f)

Height of AABD with base AD=

(cm)

Method 3

sin{BAD

In AABD, - = /BAD=13.89789"

= ZLBAC (afier folding) =2ZBAD =27.7957T°
.. In DABC (after foiding%.
= + +24-24¢0s27.79577°
=11.52923=11.5(cm, 3 sf.)

(b) Required £ = ZDAE = m"%g—
6

sin 60°

e

=tan~!
vz 122
=16.10211°=16.1° 3 s.f)
Note: Normally we need to look for the line of intersection
onhez planes to locate the dihedral angle. Tn this problem,
er, the planes i 1 at only a point, and we could
only assume that the aeroplane is positioned symimetrically,
and that AE is perpendicular to the linc of intersection.
LT

- Line of intersection

(c) BCNM is a ngle. S AD produced meets BC at
XandAEproducedmzelsMNmYasslmm
Then BM=XY=CN.

- (BTC)2 = 23.2974cm

In AABX, AX = \/AB’

- Tn AAXY,
CN=XY =AXsin ZDAE = 6.46 cm (3 s.f.)

14B.18 ﬂKCEEMAZm—I-l7
@0 aD= = 2h(m)
h+0OA 10+ 4

BD=——— =

shr6o*

_%(104-!:)(111)
@) In AOAB, AB = /107 +107 = /200 (m)
In AABD.,

AB: =AD*+BD* 2AD. BDcosSO’

200—4h1+-(10+h)‘ ‘ﬁ

2.24- \73.(10+h)

200= 4/ +-(1oo+zoh+h1)-4oh 42

0=#r th 50

10 v/100+200
h*

=545V30c5 5V3(rejected)
= 13.66025= 13.7 (3 sf)
®) (Shmlaraﬁproachas(a))
AE = ey = 32.32291 (m)
AC = 107+ 1% = 2- 10- 10c0s 20° =
. SInZACE _ sin5”

TAE _ AC
LACE =54.2° or 126° (3 5.F)

3.47296 (m)

14B.19 HKCEE MA 2001 ~1~16
(a) Arcaof BCDE = AAFG—2ABCF — OABE

/3= S

==—[(6+x)1 7-!2 61]
20= 12x. >
0=x—12x+20
x = 10 (rejected) or 2

®) () InAA'DE, AD = ET+37=2-6 3c0s 40°

=4.64919 = 4.65 (3 s.[)

(ii) Let P and Q be the mid-points of BE and CD re-
spectively as shown. By symmetry, AP L BE and
QP 1 BE. Hence, the required angle is ZA' PQ.

U

Let R be the foot of perpendicular from DE w BE,

Then PQ = RD = xsin60° = /3 (cm).
In AA'EP, AP = A'Esin60° =3/3 (cm)

In AADQ, DQ=CD+2=2cm
'A’Q-\%ﬁ'—m 3

+AP
- In AA'PO, a:.ag.....:L.Q:"_A,P_
cognt 34274197012

2-v73-3V3
=46.52332° = 46.5° 3 s.f)

G

Height of pyramid = A’Pcos ZA'PQ = 3.77061 cm

o Ara=3xS V3% 3.77061 = 10.9 (cm®)

14820 HKCEEMA20Q2-I-15
(a) In AAST, AT = Enh_: In ABST, BT =
- BT?
InOMBT, costp® = AL FAB = BT

2AT -BT
9003k
tan20°

h = 153.86177 or ~825 (rej)
= 154 (3s.[.)

mLulL
tan15° "

B Y o ( A
= (mm;_)'+9ou- tan 15°
0= 6.37957/r* +4282.8934} — 810000

(b) (i) The shortest distance occurs when TE L ABand thus
SE LAB.

A

Method |
In AAET, ET = AT sin30° = 2113659 (m)
In AEST, SE = /STZ +ET2=26).436
=26) (m,3sf)
Method 2
In AAST, SA= b 4498612 m
mZO‘
In ABST, SB= = b 50447623 m
st SA? 4+ AB? - SB*
-t A48 3B
In OABS, £SAB  oos s
= 355313°
. In ASAE, SE = SAsin LZSAB=26] m (3.s.f)

Method 3

IDOAST. SA = —r "20. =449.86172m

In ABST, SB= —-éxr 594.47623 m

In OABS, lets = SAXSBHI00 _ 02 1690 m.

= Area=./s(s g =
= 117646.36 (m?)

. SE= =261 m(3s.f)

(i) AtE asin (b)(). £SET =tan™! EET =36.1°.

.+, From A to B, 9 increases from 20° at 4 t0 36.1° at
E asin (b)), and then decreases to 15° at B (since SE
is the ‘line of greatest slope’).

14B.21 HKCEEMA2003-1-14

2 _ a2
(@) InAOAC, £LOAC =cos™! 32+f : 64
= 36.33606° =36.3° (3 .f)
® () In AOBC. BC = 4tand0® = 3.35640 (m)
In ABCD, €D = —2C— =5.81345 =5.81 (m, 35.£)

2
@) Tn AACD. zcw-ms-l“i*%—:—?f
=46.39976° = 464° (3s5.1.)

6 cpo 3502

iy Tn AACE. a"‘nzmc=n'§3 = E=ssh6

In BADE. S 7CAD = Z0RC) (T80 = 6)
9794
=» DE=
s
CE+ED=CD
3.55512  1.39794
— = 5 81345
= S0 * sin@ :
4—'.sm-a—=5.81345

8= 58.2 or 121.6° (rwjected)




14B22 HKCEEMA2004-1-17
(a) () In AEFF', FF'=20s5in30° =10 (m)

EF' = = 10v/3 (m)

10
In AAFF, mmw, Z

In AAEF'. AE = JAF2 +EF2
- @: 18.3 (m. 3 )
FF' 20

(i) !nAAFF'.AF-‘——’m ==75m

AE2+EF* AP}
“3AE-EE

u 30°

In DAEF, LAEF =cos™!™

+400
2.4/188.20
=34.75634° = 34.8° (3s.1.)
(b) In ABEF, /BEF =180° -34.75634° = 14524366°
ALFBE =13475634°-20° = 14.75634°
20 _ BE _ BF
Sin1473634°  sin20°  sin145.24366°
= BE =26.85576 m, BF =44.76385 m
‘. Timered car takes =BE +2=[34s
Time yellow cartakes =BF +3 =1495> 134s
', NO.

= cos~!

14B23 HKCEE MA 2005-1-14
() In ABCE, BE = 120sin30° = 60 (cm)

CE = 120¢0530° = 60v/3 = 104 (cm, 3 s.£)
[0} Inwg, zc;;so- 80° — 60° = 40°

= AB=189.0673 =89.1 (cm, 3 s.f)
AC = 136.4590 = 136 (c¢m, 35.f)
() In AACD, CD = VACE —AD"® = 92.8496 cm
InABED, et P be on AD such that BP L AD,

o

(,

DE =PB = \JABE — (AD~ BE)? =79.5800 cm
2 2 2

- n ACDE. £CDE = cos~ S0 D" —CE"

= 73.674°

Shorest distance from C to DE

2= CQ in the figure

= CDsinZCDE =89.1 cm (3 5.£)

14B.24 HKCEE MA 2006-1-17
407 +902 —60% _ 61
(a) In AABC, cosZBAC = —P "0

In AABD, AD = 40cos £LBAD = 5 (cm)

® 6 0 de=90-22 =% em

In AK.‘D

(3) = (5) +40-2(F) vormer

0 = AC? = 31.81974AC — 2000
AC = 63.37695 or —31.6 (rejected)
63.4 (cm. 3s.f.)

@ Letem LHULEIBS _q) 6o85 cm)

2
Arca of AABC = /5{s ~40)(s = 60)(s — 63.37695)
= 1162.961 = 1160 (cm?, 3s.f)
(3) For teteahedron ABCD, note that BD is its beight
when AACD is its base.

Area of HDACD = A_D~_A_C2&1_6£ =048.186 cm?

. iwdhigm-3x\’olumd‘ABCD

of AABC
_ Areaof AACD X BD
Areaof D4BC
948,186 x /402 (!?)2
1162.961
=173 (em,3s.f)

(i) Volume of ABCD= -;-(AmofAACD)(BD)

- -;-AD-DC'-BDs'mKADC
. Volume of ABCD e sin ZADC
Thus, when ZADC increases from 30° to 150°, the

vohime increases from ;-AD~DC~BD~% = 6734 cm?

o %AD-DC-BD»I: 13469 cm® when ZADC =90°,
and then decreases back to 6734 cm®,

14825 HKCEEMA2007-1-16
(@) Las—S—-"ﬁ:ﬁalNun)
Area of AABC= \/S5=3) (5= G =0)
= V200 = 14.1 (cm?, 35.£)
. Volume of souvenir
= Yolume ofpmm+Volume of pyramid
—\/ﬂmzoaf x /200 x (23 —20)

1\/’@-197 (em® 3s.f)

) LcthcﬂlcpoimmCDiuchthnplancPEkanan
to plane ABC as shown. DP =3 cm, EF =AB =9 cm,
FP=BC=3cm EP=AC=6cm
In ADFP, DF = /374 5! = /34 (cm)

In ADEP, DE =3 +6% = v/&5 (cm)

2
. In ADEF, ZDFE = cos=) 2+-EE2 ~DE?

2DF-EF
=48.16875° = 48.2° (3 5.f)
*. Required distance = DF sin ZDFE = 4.3447

=434cm (3sf)
(c) Arca of metal planc =4 x 5= 20 (cm?)
Arca of ADEF = +347X9 _ 156 <20(cm’)

14B26 HKCEE MA 2008 -1
(@ InABDH, /BHD=50°~35° =15°
. £BDH = 180° - 50° = 130°

= 55.‘1.’.5: = BH=147.98842 = 148 (m,35.)
BH®—CH?
® @ T ABCH. LCBH = cust I IO

=37.81747"= 37.8° 3 s£.)
(i) In AABH, AH = BHsin35° = 84,88267 m
Let # be on BC such that /P 1 BC. Then AP L BC,
H

In ABHP, HP = BH sin ZCBH =90.73830 m
In AAHP, Required Z = ZHPA = sin ’;—';

=69.3° @ 5.£)
(iif) As the largest possible Z of elevation is 69.3° < 75°,
it is impossible.

14B27 HKCEE MA 2009 -1-17
(2) () InABCD, CD =6 +252—2.6-25c0857°
=2230714=22.3 (cm, 3s.f)
sinZBAC _ sin§7°
£BAC = 48.48766° or 131.5° (rej.)
= 48.5° (3 5f)
@iii) In AABC, LACB = 180° —48.48766° — 5T
=74.51234°

Atea of AABC = SAC- BCsin74.51234°

=337.29079 = 337 (cn?®, 35.F)
(iv) Since ACDE L AABE, we have CE L AABE.
In ABCE, cs = «w- BE?=7cm
In AACE. 58_ cm

In AABC,

(i) In DABC,

sin74.51238°  57%
AB = 32.17385 (cm)
Lets= A_Bi# =41.64237 cm
Area of AABE = \/s{s AB)(s —AE)(s— BE)
= 3179377 (cm?)
- Required dist = 3 x Volume of ABCE
Y Area of AABC
- Arca of AABE x CE

Arca of HABC
33129079 x 7

T T 3179377
= 6.59835 =6.60 (cm, 3 5.f.)
(b) Method ! ~Finding the angles explicitly

[
In ACDE. £CDE =sin 'EgJ&zs'

Denoting the distance from £ to the ground (i.e. that
found in (a)(iv)) by hcm and the angle between CE and
the ground be 8,

§=sin 't = 18.15° 4 1825°

. NO.

Method 2 ~Considering the projection of E
(If the student is correct, the projection of £ on the ground
would lie on CD.)

LuFbcmepropcmnoonnmCD
EF = 2 x Area of ACDE

CE xDE

7 7 307
VTN
=—"—22;"ﬁ—=655¢6m(cw

Hence, the of E onto the ground is not on CD,
and thus the angle between DE and the ground is not the
angle between DE and DC, ie. ZCDE. The student is
disagreed.

(Remark: mdhgum is for illustration only. In the real
situation, the "A™ is behind ACDE. and would be too hard
fo visualise in the given diagram. But the key point is the
same, that the dashed /" is different from EF - in fact, &
is shorter than EF since it is the shortest distance from £
t the ground.)

14B28 HKCEEMA 2010~1-15

(@) InAABC, LCAB = 146°=2="73°,
B ZACB==180° - T3° - 59° = 48°
e = AB=18.65041=18.7 (cm. 3sf)

() G InAABD, BD= VAB +ABE <2.AB-ABcos92°
=26.83196 = 26.8 (cm., 3 s.£)
(i) Let the diagonals of the kite intersect at £.
Then DE L AC and BE L AC.

In ABCE, BE =BCsinZBCE = 17.83548 (cm)

DE = BE =17.83548 cm

In ABDE, Required £ = ZBED

o BE? 4DE? — BD?
co8 2BE-DE

=97.6° (3 s.£)

(iii) Tn ABCD, ZBCD = cos .%‘E

= 68.0°
As P moves from A to E, ZBPD increases from 92°
© 97.6°. As P moves from E to C, ZBPD decreases
from 97.6° to 68.0°,




14B.29 HKCEE MA2011 —1-17
(@) (i) I»o AABC, BC= v20° +30%~2.20-30c0s56°
25.07924 = 25.1 (cm, 3 s.f)
2 -
0 e BT 2
=41.38645° = 41.4° @ s1.)
(iii) Required distance = ACsin ZACB ~ 4
= 1583403 = 15.8 (cm, 3.s.f.)
DE _ L dist fromA © DE
il i
1
= 1583403 +4 20792
=20.02142 =20.0 (cm, 3 s.f.)
(b) () Let H be the point on DE such that AB L DE and
PH LDE.

@)

A

PR

E.

AH = 1583403 cm
PH= 2 x Area of APDE
. Required Z = ZAHP
=cos 122 _ 4080 3s1)
AH

(ii) Required distance =AP
= VAHT=PH* =10.3 cm (3 s.1.)

=11.98716em

14B.30 HKCEEAM198] _I_10
(a) In ABEF, LEBF = 60°
FE2= 2 4 (rk)? = 2-k- rkcos60°
=R+ 2R = = (L-r4 )R
FGt= (%m)'= %(HA’-!-FA‘)
1-A%
= dx (k- = =2
®) In AEFG, EG=VFE = FG* .
=‘/(1—r+rz)kz-‘—‘—2;+'iga

1472
= —T—k
In AACD, AC? = AD*+ DC? = %2
ANV = 515(29) = %k:'

In AAEN, EN = VAEE—ANE = \/k’—%k"S%k

!
14
- smo=EN_ V1
EG frrys

VI+FE
V2

(¢) The inclination is 6.
0<r<l = 1<14+2<2
= 1>sinf> = 9%0°>60>45

Hence, when r varies from O to 1, the inclination decreases
from 90° to 45°.

14831 HKCEE AM 1983 I8
ZCBF =ZCFB=0

(a) In ABCF, BF = 2x BCcos 0 =2acos 9
In AFMN, MF = xcos@
-, In AABM, AM = VABT + BM?

= \/a*(2acos 0 — xcos0)*
= Ja*+ (2a—x) cos
(b) In AABF, AF = vAB £ BF* .
=Va +(2ac0s0) = \/(1+4cos?0)a?

= In AANF, AN=VAI=—NI?

= J(1+4cos 8)a- — 2
(&) In AFMN, NM = xsin@
In AAMN, AN? = AM®+NM?

(14 4cos?8)@® — 2 = a® + (22 — x)*cos2 0 + x*sin>0
[l 24005 T -2 = g2 +4a>T0s* § — daxcos” 0
+x2cos? 0 +x*sin? @
daxcos? @ = x*(cos? 0 + sin? 0) +x2
4axcos?0 =2 = x=2acos*0

@ g-zacos"e = cosO:% = 0=60°

NM=xsin0-VT§a

at = JEF =R eae = [+ 2 2 =2

.. Inclination = ZNAM =tan '-A% = 19° (nrst deg)

14B32 HKCEE AM199] -1I -

(a) Let Mand N be the mid-points of AB and CD respectively.
Then PM L ABand PN.L CD.
In AAPM, PM = AM1an60° =2+/3 cm
In AMNP, P

S MUY
=54.7° v L _!‘_”’M
(@earest0.1°) pi—— 17

(b) Let X be on PA such that DK .L PA. Then BK .L PA.
In AABD,
BD=V&+ &

= /32 (cm)
In AADK,
DK = 4sin60°

=23 (cm)
Similarly, BK = 2v3 cm
In ABDK,
Required £ = ZBKD

—cas~! 2v3)1+(2V3)?* 32

2.23.2
= 109.5° (nearest 0.1°)

14B33 HKCEE AM 1002 - []-7
(a) Let H be the projection of V onto ABCD.
BH = =BD

- 5‘/62 +6+
=3v2(cm)
Required £ = LVBH
L 3V2
= 005~ ——
=61.9°
( 0.1%)

(b;

=

Let K be on VA such that BK .. VA. Then DK LVA.
= cos-1 2AB
LVAB = cos VA
DK = BK = ABsin LVAB
=5.6569cm

Required £
= /BKD .

1 5.65692 + 5.6560% — (2-3v/2)
- e

= 97.2° (nearest 0.1°)

14B.34 HKCEE AM 1993 -T -7

(@) £VBA=cas™! % =T75.52249°=75.5° 3 sf.)
AD = ABsin LVBA = 11.61895 =11.6 (cm, 3 s.f)
(b) DC=AD = 1161895 cm
Required £ = ZADC

AD*+DC*~AC*
1 =62.2°
= cos 5D DC =62.2° (3sf)

14835 HKCEE AM 1994 -11-12
AC _ 100
@ O InAARC, GF = W80 —a )
100sinB
AC= a8

100sinfBtan 8
(i) In AACP, PC=ACtn 6 sin(@+B)
1005sin30°

® @ AC= Fs 1307

=51.76381 = 51.76 (km, 2 d.p.)

= \0sind3®
s sin(37°+43°)
= 69.25193 =69.25 (km. 2d.p.)
(i) ZCAC'=45° 37°=8°
In AACC', CC' = VACE +ACZ = 2AC- AC'cos 8 °
=19.38059 = 19.38 (km. 2 d.p.)

km

" 100sin30° tan 20°
(i) PC= l,‘:)?)(45“330‘,‘7- 18.84049 (km)
_ sind3°tan17° —a
PC = ETOETON 21.17244 (km)

*. Increase in height=P'C'— PC
=2.33195=2.33 (km, 2d.p.)

>
(iv) Required Z=tan™' 233198 =6.86°(24.p)

14B36 HKCEE AM 1995-0-7
@) £ZPQU =(180°—42°) +2=69°
PU = 10sin69° = 9.33580 = 934 (cm, 3s.[))
LPQR =180°(5 3)+5 = 108°
= + 105 =2-10- 10cos 108°
= 16.18034 = 16.2 (cm, 3s.[)
(b) Required Z = ZPUR
PU2+ RU* ~ PR?

1
= TrU-RU

=120° (3s.1)

14B37 HKCEE AM 1996 M1 12
(a) AD=ACsin30°=1, DC=2c0s30°=+3

AD AD
AB=m4°=\/5. BD:m45°=l

(b) (i) E is the mid-pt o AB (since AABD is right-angled
sosceles).
= AE:DE=BE=£2-i

-, 0= LDCE
DE £
C-VA°6

(i) CE:\/CE’—DEIs\/g
Hence, in AACE, A
— enc-t AE2+AC —CE2 _
LEAC=cos™ ——m—m 4s5°
(i) In AABC, BC= /2 +2-2.2- V2c0s45° =+/2
In ABCD, :hceéADC-lAl;BT%;.
+ —-—
= = P
Required £= LCDB = cos (B0
= 55° (nearest degree)

14B38 HKCEEAMI1997-N—12
(@ @) InAABC. AC = VAB*+ BC? — 2AB-BCcos ZABC

= \/(3a)" + (22" - zgug (2a)cos 120°
= +4a*+6a" = V1%

(i) Requimdé—-éHMCC
H
=mn~l = =25°
=tan 7 25° (nearest deg)

® G InAABD, BD = /() T2y —203a)(0a) cos60°

= a
Area of ABCD= %(3a)(2a)sin60“ = 3?.12
2-Areaof ABCD _3V3a2* 3V21
. CE= =
BD Va 7

(ii) In ABCE, BE*=BC* CE?

In ABCH, BH? = BC*+ HC?

In ACEH, HE®= HC®+CE?

. HE*4BE® = (HC+CE?)+ (BC*~CE?)

= HC*+ BC* = BH?

.. HE LBD HC
Hence, required £Z=ZHEC=1tn '—=
=27° (nearest deg)

342



(¢) X is on AD exiended such that CX L AX.

In AACD, /T X

_ (Qaf+(Vi%)P (3aP _ 7
cosLDAC ‘TZ{ZI)( ) 25
A AX:ACWAXAC-\/Ka-mséa

14B.39 HKCEE AM 1998 -0~ 13
@ ® CM=z4C= ga

(i) Required £ = ZCMH =tan™! % =55° (nrst deg)
) @ FH=V2%, FV=2

In AFVH, HV =+/( )-+(2a)2=46a

Let the projection of F on BVDH be P.
By symmetry, F lies on AV as shown.
InAFVP, v

Required distance
=FpP
=!2-'Vsin£FVP

= g

3

(i) (1) SinceVB=BD =DV =+2a, LDVB=60°.
= m=ﬁaﬁnw=§a
(2) Method 1 -
AN = ABsin45°=£a

. Required £ = ZAND
cos~! AN"+DAF AD?

1a+

=cos !
2-%%a-%a
= 55° (nearest degree)
Method 2

In fact, since AD is perpendicular to plane 8VA,

it is perpendicular to any line on plane BVA.
". Required £= ZANlaq
=sin=t 22 _ 550 (nearest deg)
(iii) BHD and BVD is the same plane, and ABGF and BVA

is also the same plane. Hence the required angle is the
same one as in (b)(ii)(2). .. YES.

14B40 HKCEE AM 1999-11-11

D ¢
@ InAABD, s —a)  sin(a—10%)

sin ot
AD = sin(a—10°) ™
Esin asin10°
In » D= ADsn 10 = = 10°)
® 1844CD, CD=ADsin 10* = oo
) DH ____AD
@) In AADH, m ~sin(a-8)
tsnain(B-107)
~ Sial@ 10)sm(a—f)
. InADGH, h = DHsina
_esin*asin(B10°)
sin(& ~ 10°)sin{@— B)
97sin? 15°sin 0.2°
©) () (1) HG == e
=3.11003 =3.1 (m, 2 s
(2) Height of tower = T

o

= 288.0527 =290 (m, 25.f.)
Radius of tower = DH cos &

_ 97sin 15°sin0 2°cos 15°

i 5° 5in 4,8°
= |1.60678 =12 (m, 2 5.f.)
h+CD

@) (1) PO=BO= o

=963.476
=960 (m, 2s.£}

(2) ZOBP =(180°—45°)+2
=615

.*. Bearing of B from P N

N(90° - 675°)W 4

=N2235°W

14B41 HKCEE AM 2001 - 1§
@ @ PRI=5+2, PO*=2+7, Of =y 47
cos ZPRQ = _—_PR'+QR::—QPQ2
(F+2)+ 0 +2) - (P +)
2/ +2 4+ 2
=

B VeI

&—— s,-—‘
l—cos-éPR

(i) S =
sinéPRQ -

" Se= %PR-QRshAPRQ

=V +aray ;5+z’)§+?)
‘mm
rz* y’z2
=
® @ Vulume-%x(“—;g)x2=4
(i) Helxglxof mmdwuhAGAcasbse

= §i= =52+52+85°

Area of AGSAC

T VERR s P Ry =&
*. Required £ = sin E—23’ (nearest degree)

14B.42 HKCEE AM 2002 - |7
@ Me Iroﬁ_n_d

In AACD, c0sZADC = L =3 (since AACD isisos.)

Method 2 10 find CF

UL

Area of BACD= 3 x30,/2 T(30+2)% =300
. CF= "xAmotAACD 2x 300
e AD 25

=24

Then... —_—
In AACF, AF = \/,E'!-C,F’-7 -
2824252 —191
In AABD, cos ZBAD = e
- In AABF, BF = /28" + T¢~2-28-Tcos ZBAD
= 886.48 =29.77381
-

L g2
. In ABCF, Asrc-eos-'m“"“ 2
886.48 - 24

—%’(namdapee

®) Mﬁh&l
AB*=T784
AP BF® =935.48  AB?
‘. LAFB#90°
Method 2
_|AF*+BF? AB* = 69" £90°
2AF-BF
Merhod 3
05 £BAD % <0
= /BAF>9%0° = LAFB<90°
Hence
BF is not perpendicular to AD.
Thus, ZBFC is not the dihedral angle.

14B.43 HKCEE AM 2003 - 18
(a) Let Sbe on PQ such that RS L PQ and OS L PQ.
Then cosf = RS
Area of AOPR
" Awa of ARPQ
_*.os.pQ
" }-RS-PQ
=E

=cos6

(b) () LetDbeon AB suchthatCD 1. AB and ED .L AB.

CD=-2’(6J-4 (m

£ between board and shadow = sin"‘% =30°

By (a)(i), Area of shadow = (Area of board) cos 30°
= 12¢0530° = 6+/3 (m?)
® -+ ACis the longest side
. Height of AABC from B to AC is the shortest.
Area of shadow = 12cos ¢, where ¢ is the angle of

m::!inatitmofthel'»ou'cl3
» § is the smallest

Since sind = & ght of AABC
(i.e. cos ¢ largest) when B is fastened to the pole.
.. B fastened will give the largest shadow.

14B44 HKCEE AM 200411
(@ In AOBC, OC= V5 L 12t =13
In AOAC, AC= +1 - 13cos12°
=217 (=14.7,3s.f)
(b) In AOAB, AB:\/'55—3’=4
In AABC,

Method ] AC*=217
431+sc‘-42+121-160¢,4c4
. LABC #90°

#4122 -217
B2 C0R™ | e mm—
Method 2 £ABC =cos 7.412

Hence, the student is not correct.

= 126° #90°

344



14B.45 HKCEE AM 2006 - 17

® @ Las=3+5t7_g

Area=/s(s S5)(s 6}s 7)
=216 (=147,3s£)
(i) Awraof AABC = DAOB+ALBOC+ ACOA

6r 7r 5r
m--+7+2

pm Y28 (J;/_"')
] 3
® () VO=rtan60°=2v2
wmofv,wc=§xﬁ13xzﬁ
=8v3 (=13.9,3s£)
(i) Heightof AVBC fromV to BC =VVOP+r =

1 146
AmoiAVBC:Ex\/gx7= i
(=114,3sf)
(iii) Height of pyramid from A to AVBC
B3x\bbmeofpymmid_3x8\/§' 18v2
Areaof AVBC 1 T

B Reqn‘iredéssin"$ = 37° (nearest degree)

14B.46 HKCEE AM 200816
(a) Since VA is not perpendicular to AB, LVAC is not the £
between the planes.
() () Criterionl: VD LAB
' AVABis equilateral and BD = DA
. VD 1 AB (property of isos. &)
Criterion 2: ED L AB v
" BD=DAand BE=EC X
‘. DE//AC (mid-ptthm) o~
= LEDB=/CAB=9%0°
(com. Zs, DE //AC)

Hence, the Zbetween VABand ABC is LZVDE.
() VA=VB=VC=AC=2cm
ED=5AC-1M
BC =\2242% = /8 (cm!
VE= BC+
VD= AB=2)T=v3cm
‘v VD=3
wsl-o-tl:p2 =2+1=3=VD?
. LVED=9%0°

(c) Area of AABC= %x 2x2=12(cm?

Wlmeofpymnﬂd=§-xAmd‘AABCxVE

-icm’
A:aofAVAB--x:xzsin60°=¢§(un’)
. 3 x Volume of pyramid
vs Ractoed
#% Roquied dst'im = AVAE

=3% 2‘/-(—163em.3s.f)

| 14B.47 HKCEE AM 2009 - 12

Let M be the mid-point of BC.
AM = ACsinZACB =3
DM:\/?
Required £ = ZAMD
o .13+3-22 B
A
=71° (nearest deg)

14BA48 HKCEE AM 2009 - 18

h
@) Io ADHK, DK = —=c = V3h (m)

h
() In AAHK, AK= —— =h(m)
From the time taken, BD = 2AB .
Since B is the closest pointon AD to K, KB LAD.
In AABK, BK®=AK* AB=k*—_AB?
In ABDK, BK*=DK2~BD? =3k> 4AB?
h® —AB? =3k -4AB®
3AB? =27

1 1
(C) BC—EAB—%’Iml
= - = h
BK = iE<ABE hm :
In ABCK, CK = /BK?+BC* = —hm
Ji
*. Required £= ZHCK = tan 'CK-Ss"(ne.tatdeg)
(@ (i) AD=3AB=+6im (30 mins)

AE+ED =4AB= ‘gﬁhm (40 mins)

(AE+ED)" = 3—2h1
31
3
AD?+2(9450 x2) = ?f@

AE*+ED*42AE-E

6h3+37800=3?2f:3
K =8100 = h=90

(ii) The pole is to be I d at the circ of
AADE.
Since it is a right-angled triangle, the circumcentre i
the mid-point of its hypotenuse.
i.e.mepohislomedac "
Requned ésof clevation N
—y
= % \
90m >
=tan ! T
:};00) Pole
= 54° (nearest degree) 3m
kK ¢

14B.49 HKCEE AM 2010~ 17
(2) In AABD, AD = 11co0s60° = 3.5 (cm)

1o MED, AE= A2 1L _635(cm.350)

V3

.. Areaof DABE

1 11, A
i 1l —sin30° )

121 :”
T — »

43 B D
=17.5 (cn?, 3 sf) ;

() LFAC=(120° 30°)+2)
= 45°
ZACF =(180°—120°) +2
=30°
Figure (2)
11
In e —
BACF. um: S(180°—45° 30
AF =5.69402 = 569 (cm, 3 s.f.)
©) F
A
B(C)
E
() Let G be the projection of F onto AABE.
3 x Volume of tetrahedron
FG= e Y =3.87899 cm
uiredZ = LFAG
 Rea 1387899

= 4194060“ =42.9°(3s.f.)

(ii) Let H be the projection of F onto AB. Then, since
GH is the projection of £ H onto AABE, the required
angleis ZFHG.

In AAFH, FH =AF sin ZFAC = 4,02628 cm

. Required Z= ZFHG =sin '%% =745 @sL)

14B50 HKCEE AM 2011 13
@ () In AADE, AE =3sin@
In ABCE, BE =4sin@
. In AABE, AB= VAE® +BE® =5sin0
@) cD= FCE = T {@cos
=5cos6
(b) () InAABC, AC* =AB4BC?-24B-BCcosa
=25sin® 0+ 16— 40sin B cos &
In AAEC, AC=AE® + EC® =24AE ECcosa
=9sin?8 +16c0s? 0
24sin 6 cosb cos &
', 25sin®@+16—40sin Ocosa
=9sin®6 + 16cos>@ —24sinf cos § cos
165in® 6+ 16(1 ~cos>8) = 8sin O(5 — 3cas O) cosa
32sin? 6 =85in6(5~ 3cos 6)cos

@

sin@>0and 5—3cos82>2>0

(i) Fromthe given n{o, since the distance between A and

14B51

Tk is the same,
AB=AD = S5sinf=3 = ﬁne—%

4
= oose—g
43 _12
5-3(3) 13
AC=1/255in0+16 40sinOcosa
3 c3=a8

Hence, the angle between AC and II; is greater than
the angle between AB and ITz.

= cosx=

HKDSEMA SP-1-18

(a) In AACD, CD=20sin45° = 10v/2 (cm)

AD = 20cos 45° = 10v/2 (cm)
cD

In ABCD, BC = ~ = =20V2 cm

®) @

@

CcD
BD-W=10\/6m

In AABD, Required Z = cos 1AD*+BD® —AB®

24D.BD
L 200+ 600324
2-10v2-10v/6
= 46.60321°
=46.6° 3 5.f)
CD | ADand CD L BD

= cos™

. CD APlane ABD 1
=H VolumecfAED-sxAmofAABDxCD

= 24D -BD- CDsin ZADB
= Volume of ABCD << sin ZADB
Hence, when ZADB increases from 40° to 90°,
the volume increases (from 525cm® © 816em®):
when ZADB increases from 90° to 140°, the volume
decreases (from 816cm? to 525 cr®).




14B52 HKDSEMAPP —1-18
(@) In AABC, AB =207+ 12% =2.20- 12c0s60°
=1/304 = 17.4 (cm. 3 5.f)
(b) Let £ be on AB such that CE L AB. Since AABC and
AABD are congruent, DE L AB as well.
o 2x f AABC
X Area ol
CEm =P 0 O
= AB

X §-12-20sin60°

=11.92079 (cm)
DE = CE = 11.92079 cm
. In ACDE,
Required £ = ZCED
—cos ! CE?+DE?-CD?
N 2CE -DE
1 11.92079% + 11.92079% - 14
o8 3 11.92079- 1192079
=719° (3s.f.)
(¢) ZCAD = cos=! zﬁ?"_’ﬂ -

1224122 -142
-1 =
ZCBD = cos ~Tn 71.4°

As P moves from A 10 B, ZCPD increases from 41.0° 0
ZCED = T71.9° at E and then decreases to 71.4°.

14B53 HKDSEMA2012-1-18
(@) InAABP, ZAPB=180° 72° 60°=48"

AP D AP=2330704=233 (cm.3 L)

STn6o*

(b) Since the pyramid is square-based and right, all lateral
faces are congruent. Thus, all their base argles are 72°.
Let X, ¥, Z and H be the projections of P on AD, BC,
AB andABCD respectively. Then PXY is perpendicular to
ABCD. (This is assumed by the symmetry without proof.)
oa=/LPYX. Q

() Method I ~Use APXY to find a
BP 20
In AABP, Py 7 ohadroy
= BP =25.595456 (cm)
By the symmetry of the pyramid. PQCB and PQDA
arc isosceles trapeziums.

In AAPX, PX =APsin72° =22.166315 cm
AX =APcos72° = 720272 cm
= PQ=AD 2AX =5.595456 cm
In ABPY, BY = AX =7202272 cm
PY = /PB2 = BY? =24.561242 cm
.. Tn APXY, XY =AB=20cm
_y XY +PY? - PX?

= Q= C0S =58.6° (3s.£)

Metlod 2—Use APHY 1o find &
In AAPZ. AZ=APcos72° =7.202272 cm
PZ =APsin72° =22.166315 cm
In AAPX, AX =APcos72° =7.202272cm
= In APHZ, HZ =AX =7.200272 cm
PH = /PZ* = HZZ =20.963606 cm
-, In APHY, HY = ZB = AB= AZ=12.797728 cm

a=tn"! %=58.6°(3s£)

Method 3
AP BP BPsin60°

I AABP, g =t AP T
In AABX, AX = APcos72°
_ BPsin60°

T s
BPsmGO“

Tan7
In ABPZ, BZ=BPcos60°
In APHY, HY = BZ = BPcos60°
HY  BPcos60®
PY = e B c—

cosa
. In ABPY, BY =AX =

BPY =BY? 4+ PY?
_ BPsin’60°  BP2cos*60°
tan= cos‘a
o600 _ | sin’ &0°
n - "nepo
osfa tan” 72°
c0s260°  tan?72° — sin" 60°
cosa = M = =586

tan72° - sin” 60°
Method 4

tan72° BL
b AABp, tan60° §= AL

Similarly, in APXY, %0 _YH

wa XH
BL _tan72°

a= mﬁm
= tanq = L. tan@
 tan72°
In AAPZ, AZ=APcos72°
In AAPX, PX = APsin72°

In APHX, HX = AZ = APcosT2°
HX  APcos72° 1

cos 72°

cosQ
BPsin60°
tn72°

e T T
= tnf=+Vian -
tan60°

Hence, ta g = ——r
o mtmo

:an60°¢—! 1 » a=586

(ii) sma=— sinff =

% ‘;’;>i—1; = sina>sinf = a>p

14B.54 HKDSEMA 2013 -1-18
24362902
@ () TnAABC, ZBCM =cos™t 2o t35 =28

+21.35
=53.13010° = 53.1° (3s.£.)
(%) In ABCM, ZCBM =51.86990°
oM 21

Sins1,86990°  sin75°
CM = 17.10155 = 17.1 (cma, 3 s.£)
(5 G AM=35 17.101545 = 17.89845 (cm)
In DACM,
AC = VAM= + CMZ - 2AM - CM cos ZAMC
=28.13898= 28.1 (cm, 35.£)
(i) In ACMN, CN = CMcos ZMCN
= 17.10155 cos53.13030°
=10.26093 (cm)
= BN=21 10.26093= 1%7329;)17 (c;) o
_,28%+21%-28.13808
In AABC, ZABC = i

= 68.38516°

Methed 1 —Check whethet AN L BC
In AABN, AN = VABZ+ BNY = 2AB-BN cos ZABC
= 26.03454 cm
- ABY?=1784
AN+ BN? =681 #AB*
. ZANB#90°
ie. ZANM is not the described angle. Disagreed.
Method 2 - Check if N is the projection of 4 onto BC
Suppose the projection of A onto BC is P.
In AABP, BP = ABcos ZABC =10.31423cm # BN.
ie. NVis notthe projection of A onto BC.
Hence, ZANM is not the described angle. Disagree.

14B55 HKDSEMA 2014117
sinZAVB  sinl10°
(a) In AVAB, T3
LAV B =3432008° or 145.7° (rej.)
*. ZVBA =180° - 110° ~34.32008°
= 35.67992° = 35.7° (3 s.f)
(b) In AVAB, VA= vV IBT 07~ 2-18- 30cos 35.67992°
= 18216l cm
In AVBC, .~ VM =MBand VN = NC

~4 MN=EBC-Sun (mid-pt theorem)

Sirailacly, MP = %VA =95.11081cm

Let the projection of M onto PQ be H.
I;HAMPH. ) 22 M5cm N
=y 9.11081cm
MH =+/MP*—PH? plo
=8.7611 cm 10cm Q
. Area of PQNM = (5'*—"’)2(37—“—” = 65.7 <0 (cm?)
.. The craftsman is agreed,

14B.56 HKDSEMA 2015 -1-19
(8 () InAABC, AC= VA0T+24"-2-40 24cos80°
=42.92546 = 42.9 (cm. 3 s.f))
@ sinZACB - sin80°
40 4292546

ZLACB =66.59082° or 113° (rej.) =66.6° 3 s.f)

(iii) Note how thegiven informaticn had fixed the areas of
AABC and AAB'D. Hence, the only varying part of
the paper card is AACD.

)0

Area of AABC = ?m of AAB'D

= 5(40)(24):1::30" =472.71 (cm?),
which s a emmznti
Area of AACD = EAczsinLACD

=921.30sin{<BCD  66.6°)
. 105° < ZBCD £ 145°
' 38.4° < ZACD £ 18.4°
Hence, as ZBCD increases from 1057 to 145°, the
area of the paper card increases.
(from 472.71 x 2+921.305in38.4° = 1518 (cm?)
to 472.71 x 24 921.30sin78.4° = 1848 (cm?))

(b) Let the projection of B onto ACD be i and the mid-point
of CD be M. By symmetry, we have BM L CD, AM LCD
and H lying on AM.,

£22%acamn=e" j- -

ZACD =132° 66.59082° = 65.40918°
In AACM. AM =ACsin(132°  65.40918°%)
=39.3923) (cm)
CM = ACcos(132° ~ 65.40918°)
= 17.86279 (cad)
In ABCM, BM =VBCT  CM? = 16.02875 cm
Tn OABM. ZBAM — eo:-l———w +HAM — B’

=232791°
= BH=ABsin{BAH =15.8084 cm

‘. Vol of pyramid = %(921.30:in65.40918° )(15.8084)
=4410 (cm®, 3sf)



14B.57 HKDSE MA 2016 — 19
(@) InAABD, SRLADB _ 86"
10 15
ZADB = 41.68560° or 138.3° (tej.)
= ZABD= 180° — 86°— 41.68560°
=52.31440° = 52.3° (3 s£)
In ABCD, CD = VBTF15¥  2-8-13c0sd3°
=10.65247 = 10.7 (cm, 3 5.£)
(b) We need to verify AC.L BCand AC 1. CD.
In AABC, AC*+BC? = 6 + 8
= 100 = AB?
-. ACLBC

In AABD, AD? =AB2+BD* 2AB-BDcos ZABD
= 141.60
‘. ACY+CD* = 149.48 £ AD*
*.  AC is not perpendicular to CD.
Since C is not the projection of A onto BCD, ZABC is not
the described angle. The craftsman s disagreed.

14858 HKDSEMA2017-1-19
® Tn AABC. LB =180°~30°~ @° = 105°
05~ a3 T AC=45.65071 =45.7(cm, 35.1)
®) G, © OADF ~ACEF
" 10 45.65071 +CF

e A
4CF = 45.65071 : .
CF = 1141268 >N

=114(cm,3sf) D
() Method |

24
In AABC, ——— 2 = dn wﬂAB-JZ[ISZ?(cm)

Area of AABF = —;-AB-AFslnLFAB

=458.1943 = 458 (em? 3 s.f)
ethod 2
Arca of AABF
= Area of AABC + Area of AFBC

- %AC-ECsinéACB—f %cr -BCsin(180° — ZACB)

= %(AC+CF)x:in£ACB =458 cm? (3 s.£)

(iii) m&FBC, BF = VBCI +CF? ~2BC-CF cos ZBCF
= 33.36690 (cm)
(Or use AABF to find BF.)

Let the projection of A onto BF be P,
Ap_zxmu;;_mwp e o
Inclination = sin "%=z1.4'(3u)
(iv) Since P is also the projection of D onto BF,

NuotABDF-%RF-DF

<%8F-AP=468<460
. The craftsman is disagreed.

14B.59 HKDSEMA 20181 I7

® In AABD, e = (1807 = ‘l'zr 20)
Iy - ARy

) @ TnAABC, ux-mam—,ﬁ%ig
m_.so%:; 925332 - 40

31.9253

=37.99208° =38.0° (3 s.f)

(ii) Let P be on BD such that CP L BD, and CP extended
meet AB at O (in Figure (1)). Then the angle between
ABD and BCD in Figure (2) is ZCPQ.

A

In ABCP, BP =BCcos40° = 24.45622 cm

Tnh ABPQ, BO= =26.02577 cm

3
InABCQ. CO= EsBQ- +BC: —2BQ-BCcos ZQBC

= 19.67077cm
-, InACPQ, i

24P -
Required £ = £CPQ = cos™! Pﬂcp—cfg
=719°(3sf)

14B60 HKDSEMA 20191~ 18
sin{BAD  sinT2°

@ () TnAABD, -
£BAD = 61.38987° or 118.6” (rcj.)
=614°"(3sf)

(i) ZADB = 180° ~ 72° - 61.38087° = 46.61013°
= DP=BDcosZADB= 824351 cm
™ ACDP, . _
CP = /12248343513~ 2- 12-8,2435(cos60°
=11.39253 = 11 4 (cm, 35.f)
(b) Since BP.LAD, we need 10 check whether CP L AD.
In ACDP, CD* =169
CP2+DP* = 197.7 # 169 = CD?
Hence, ZCPD # 90°, and thus £ZBPC is not the anglc be-
tween ABD and ACD. The claim is disagreed.
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L o SN, - 2
GoLPOR  da ZPRQ
PR &

g
0t szaSSt
PR236.2123%6 e
LPORY LPRQ + LQPR=180° (ZLsamofa)
30°+ 55+ ZOPR =180°
ZQPR=95*
LOPR+LRPS = LOPS
95+ LAPS = 120°
LRPS =28°
RS® =PR? 4 P35 -2( PR PS)eos LRPS
RS® 36 323766" +40%-2(36.52323766) (40 ) con25*
RS =16.90879944 an
AS=189em (com.to 3wiglg)
b The arew of the peper enrd
-;-(rq)(mmlom 4-;-(;':)(»)&.4’:

...'z_(cn)(umnm).‘.»o%(xcmna)(ao}ﬁ-:f
>1404.069236

wJd00end (oo to3sig. fig)

o | Lt A bethe perpendicular ot of £ onthe line prsing through © vod X sud
Obe (ke projection of £ oa the hogzeanl grotmd,

Toen, LOASw 32",

PA
A0 LPQe= =
re

OP=3060 32" au
OP=159@n (com. 03 sig fig.)

| 1 | Produce ASand DR o intervest at the poiat 8,

EPQB+ LPBQ+ LOPB =13 (£ sumofa)
50°+ ZPBQ +120° =180
£PBQ =30
LPBQ = LPOB
PQ PB (sidos opp. ug. £s)
PS+S58=PQ
40c+58 =60
S8=20 e
Lat C'be the perpecdicular food of S on A8,
LPPA=4LSBC (commen £)
£P4B=£SCB  (bY caumtrction }
ZAPB=4CSE  (3rd £ of8)
APAB~ASCB  (AAA)
.::“% (coer. sidev, ~83)
Jsaxe 60
sc 20
SC=10in32" cm
smcse £

RC w—:r
16908790
LSRC =18.26416068*
“The sogle betwoen RS and the borizoutal grovod = 1826416068
Thoangh betwioen R and the borizontal greand < 207

Hesec. '« claim is agrecd with.




