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GOLD: US$5,000 HRRE
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The Hong Kong Mathematical High Achievers Selection Contest 2023-2024
FREEE T aREME

2024 FEBEZREMDFHEEFEE (RE)

hEHE RS E

Mathematics Project Competition for Secondary Schools 2023/24
Champion

Creative Infographic Design Competition on Applications of Mathematics
for Primary and Secondary Schools (2023/24) — Gold Award

Canadian Senior and Intermediate Mathematics Contests 2023
Distinction

Thailand International Mathematical Olympiad (TIMO)
Gold Award
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develop high-order thinking
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cultivate creativity
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working on personal-social competence
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Reflect on the process
of measuring the
height of different

objects using
trigonometry. What
challenges did you
encounter? How did
you overcome them?

Evaluate your current
design. How can you
create an improved
version to increase
the accuracy of your
measurement and
calculation?

Calculate the values of
the following: tan 1/
tan 2 / tan 88 / tan 89

What can you conclude
from the above results?
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Reflect on the process of measuring the height of different objects using trigonometry. What challenges did \

encounter? How did you overcome them?

When' 2 colitieg the_heii o6 Hhe iothll Genl ad Gromn ot T ol
A ) g :
my giopemade didif kaow the Bye Jovel ang Hortzonty] Distince soue uso ourle
ouf hands_and €9 to_measure I,

Reflect on the accuracy of your measurements and calculations. What factors could have contributed to any
errofs of inaccuracies?

e vl ezl s oy cd ke i We cannot measure the objects that is too high, this
' will make some error in the Angle of Elevation.

Calculate the values of the following:

¢m1°:t’hol75 ‘““2°=0.03M ‘mss": 28.63 *mao":gi’{ﬁ |

What can you conclude from the above results?

I con conclie ot the cesdt 15 Hhe wice wnd add one degree

Evaluate your current design. How can you create an improved version to increase the accuracy of your
‘measurement and calculation? A . g
T p de o
 _oppesitesde _ 32 ojacert e of O
R W A Tan 9= .ngosife sdeofo
®3

v Mg n 25 B
X=1b 2

. |
Consider the limitations of using trigonometry to measure height. Are there any situations or objects where this
‘method might not be applicable? Explain your reasonitig,

We tonunt messuue the_objects dhut (s oo high, his il make sme grpocin
dhe frde of Elpyortiyn,




L VIEE:

Ve are Group [

Ve are evaluating Group 5
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We think that it was a very constructive and well-
prepared presentation. However, there are a few
things that we believe they can improve firstly try not
to be too scared. We felt like they were a bit anxious
to present. Moreover, try not to overcomplicate
things. Especially how we measure the object. If you

make it overcomplicated, it won't really grab the
audiences attention and will cause the audience to
be severly confused. Overall, they really prepared
well. Well done!




Extended Questions
The frog is standing in the middle of the well. y'= |2~ h

I Let2h+2r=24,—> hbrzln hz v

Find 7and 4 so that the viewing angle of thcjﬁ'% is 40°.
s =

{Oh 200:—5 >}{:'y- ~(w\7\7:

(2tpn 20"—' ta m?yo; r-

—1 EX — L .- h= i}—'—";‘ rm
Rl INR 2 i
= 7% (3st >%/-/"’%L_"’"

2. The volume of a cylinder is given by 7r7-2h. If the volume of the well must be 120m’, with the frog at
the bottom of the well, find / and r if the viewing angle to be 4Q°.

T " h =110
110
he o
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Math Project: Finding Building He’ight
By I

(Fig 1.1)

AB(h1) 1s the height of our eyes. DE(h1+h2) is the building’s height. o is the
angle. P 1s the angle when we walked to point F where d1 1s the distance
between A and F. Given hl, d1, o and . we are going to calculate DE.

First, we can use sine law to find AE and EF.

In AAEF,

EF AF

ey (B (sine law)
Which can be simplified to
EF _ di R ¢ |

sina  sin(f — «)
From (1), we get EF = sdli?;l_n:; R ) |
In AFEC, we have

h2 =EF Xsinf ............ ... (3)

Put (2) into (3).

dl X sina
sin(p — a)
_ dl Xsinasinf

sin(f — a)

h2 =sinf3 x

dlxsinasin

sin(B—a) +hl

Therefore, the height of the building=

Here is how to find the actual height in the 3D model.

(Fig 1.2)

AN

This figure 1s like Fig 1.1. [ ]

Noted that ALJ 1s one line and AJ L GC.
¥y e
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Trigonometric Ratios
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