3-D Trigonometry
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In the figure above, ABC is a solar energy electronic board hanging on the roof of a
building, the vertex C is on the horizontal. D and E are on the ground, and are the
projection of A and B respectively. The angle between BC and the horizontal is 30°.
Given AD=150cm ~ BC =180cm -~ ZCAB =60°and ZABC =80°.

(a) Find BE and CE. (2 marks)
(b) Find AB and AC. Hence, find the area of the board ABC. (3 marks)
(c) Find £CDE and the shortest distance between C and DE. (6 marks)

B'Fl1, ABC £~ R~ ¥ HN= EANRES RS, HEIRITC R S
D W E EREI HEVRE SOTHISHERT AR BT < BCERoT A 30°. =14
AD =150cm ~ BC =180cm ~ ZCAB =60° % ZABC =80°.

(@) *BE® CE- 2 53)
(b) & AB® AC - [l 75 ABC UF A (3 77)
(c) F«CDE ® i C Z|| DE Ui Fi%FHE (6 57)

Solutions FEEZ: (a)

Consider #5% ABEC, R
BE =180xsin30",
BE =90cm . ---------- (1A)
CE =180xc0s30°,
CE =90v3cm . --=------- (1A)
Remarks: (Steps by Steps Ewﬁwj@)
1. Convert
#
2. Finding
£

3. Definition of

RN
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Solutions FEEE: (b)

Consider #5 AABC,

180  AC
sin60”  sin80°
AC =180x 380 _ 50467,
sin60
AC =205cm ---------- (1A)

AB 180
sin(180° —80° —60°)  sin60°
AB =180x 340 _ 13360

sin60
AB =134CM  --cememv (1A)

Area of AABC E'I%AABC

=%(AB)(AC)sin /BAC

_ %(133.60)(204.67) in 60°

=11840.26
=11800cm®  ---------- (1A)

)

Remarks: (Steps by Steps g;-mgzgja)
1. Convert
H
2. Finding
o)
3. Apply

B\EIJ

4. Area of triangle: %absinc

= EPY R Labsinc
2

?3»3; HE{ACDE, EI¥Y
Z/CDE,

FIAE
3.37%+ CDE.

Thinking Corner L3 F|

art (c) Find ZCDE.

—
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Solutions fEE: (c)

dn

Q) (1n (V1)
Label the diagram (I) as shown above:
B i () 9
Consider #& AACD (I1), which is a right-angled A i1 £ = €%,
AC? = AD? + CD? (Pythagoras’s Theorem &1 'K 2R,
CD =139cm

Consider trapezium 3% ABDE (l11),

Adding a straight line BF so that AABF is a right-angled Aand DE=BF.
YL BF. AABF kLI £|Z %% DE=BF.

Consider & AABF (l11), which is a right-angled A i1 £1= £]74,

AB? = AF?* + BF * (Pythagoras’s Theorem £1 < 2f).

(133.60)2 = (150 — 90)2 + BF 2

BF =119.37cm.

DE =119cm.

Consider 5 ACDE (VI),

CE? =CD? + DE? — 2(CD)(DE)cos(£CDE) (cosine formula g3t %),
Z/CDE =73.68

Z/CDE =73.7

The shortest distance between C and DE
C #I DE 2 {4 28

=CG

=CDsin ZCDE

=139.25sin(73.68°)

=133.64

=134cm
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Remarks: (Steps by Steps 3 H#)
1. Write down

A "o
2. Convert

4
3. Finding

5

5. Finding

5
6. Apply
e

S\

7. The

R A Rl pY

8. Definition of

7
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