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Abstract: The objective of Peter Chew Triangle Diagram is to clearly illustrate the topic solution of triangle
and provide a complete design for the knowledge of Al age. Peter Chew's triangle diagram will
suggest a better single rule that allows us to solve any problem of topic solution of triangle problems
directly, more easily and more accurately. There are two important rules for solving the topic solution
of triangle today [1,2], namely the sine rule and the cosine rule. The sine rule is used to find a non-
included angle when are given two sides and a non-included angle or the opposite side angle given when are
given two angles and one side. The cosine rule normally is used to find the included angle when are given three
sides or the third side when are given two sides and the included angle. Generally, we only think that when
given two sides and an included angle, the cosine rule is used to find the third side. In fact, when two sides and
one non included angle are given, the cosine rule is also more easier for finding the third side. For problem
given 2 sides and an included angle, directly find the non included angle. We need to use Peter Chew
rule [1] to solve this problem. Peter Chew Rule allows us to find the non included angles directly,
easier and more accurately. The application of Peter Chew's triangle diagram in the PCET calculator
allows the PCET calculator to directly solve any problem in the topic solution of triangle, which is
easier and more accurate. The Peter Chew diagram provides a complete design of the topic solution
of triangle, which can help students solve any problems in the topic solution of triangle directly,
more easily, and more accurately. Apply Peter Chew diagram to the new calculator (PCET calculator) ,
allows the PCET calculator to solve any problems in the topic solution of triangle and solve some problem that
can not solve by current online calculator such as Math Portal and Symbolab. Which can make PCET
calculator effectively help the teaching of mathematics, especially when similar covid-19 problems arise in the
future.
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1. Introduction

There are two important rules for solution of triangle chapters in engineering mathematics today[1,2], namely
sine rules and cosine rules . The sine rule is used to find a non-included angle when are given two sides and a
non-included angle or the opposite side angle given when are given two angles and one side. The cosine rule
normally is used to find the included angle when are given three sides or the third side when are given two
sides and the included angle. Usually, we only think that when given two sides and an included angle, the cosine
rule is used to find the third side. In fact, when two sides and one non included angle are given, the cosine rule is
also more easier for finding the third side. When giving 2 sides and an included angle, to find the non-included
angle directly. we need to use Peter Chew rule[1] to solve the problem. Peter Chew Triangle Diagram will
recommend a better rule to enable us solve any problems in topic of solution of triangle directly, more easily and
more accurately.
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2. Peter Chew Triangle Diagram recommend Rule (Sine, cosine and Peter Chew rule) .
2.1 Knowing that the two sides and a non-included angle, find angle. - Use sine rule[5]

Example 1: Find B. A

Solution:

2 3

sin30°  sin/B

. 3 sin 30°
sin ZB =

=0.75

/B =48.59° 131.41°

Example 2: Find<A .
Solution: 5
B
4 5
sin30°  sin/B
sin /B = 5 sin 30°
=0.625

/B =38.68° 141.32° B

.. ZA=180°-30°-38.68°, 180°-30°-141.32°
=111.32°, 8.68°

2.2 Knowing the two angles and one side — use sine rule

Example 1: Find AB.

Solution:
c 3

sin30°  sin5o°

_ 3 sin 30°
~ sins0°
=1.958
Example 2: Find AB . A
Solution: 5 0\ ?
5 _ b 30 \ c
sin30°  sin100° B
_ 5 sin 100°
" sin30°
=0.625
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2.3 Knowing that the two sides and an included angle, find side. - Use Cosine rule

Example 1: Find BC.

Solution:
a? = b? 4+ ¢? — 2bc cos 24

a? =7% 4+ 4% —2(7)(4)cos50°

a? =129
a = 5.385
A
Example 2 : Find BC.
Solution: 5 3
B C
?

a? = b? + ¢% — 2bc cos <A

a? = 5% + 32 —2(5)(3)cos40°
a’ = 11.0187

a =3.3194

2.4 Knowing the three sides — use cosine rule
A

Example 1: Find ~A.

Solution:

os]
Ul
@]

a?> = b? + ¢? — 2bc cos <A
52 =72 + 42 — 2(7)(4) cos ZA
cos <A = 0.7143

ZA =44.41°
A
Example 2: Find B .
Solution: 4 3
B C

b? = a® + ¢? — 2ac cos 2B
32 =6 +4°—2(6)(4) cos 4B
cos £ B = 0.8958
< B=26.39°
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2.5 Knowing that the two sides and a non-included angle, find side. — use cosine rule[4].

Usually, we only think that when given two sides and an included angle, the cosine rule is used to find the third
side. In fact, when two sides and one non included angle are given, the cosine rule is also more easier for finding

the third side.

Examplel: Find BC.

Solution 1: Using cosine rule vs

a? = b%? + ¢? — 2bc cos A
42 =32 + ¢2 — 2(3)(c) cos50°
c>—3856c —7=0

¢ =5.202,-1.346 (rejected)

Example2: Find AC.

Solution 1: Using cosine rule

a? = b%? + ¢? — 2bc cos ZA
62 = b2 + 42 — 2(b)(4) cos30°

b2 —6.928b —20=0
c=9.121,-2.193 (rejected) .

Solution 2: Using sine rule,

a b
sinA  sinZB
4 3
sin50°  sin/B
. 3sin 50°
sin /B =——
. 3 sin 50°
sin /B =——
=0.5745

ZB =35.06° 144.93°(rejected)

Using sine rule again,
a c
sinA = sinZC
4 c
sin50°  sin (180° — 50° — 35.06°)
_ 4 sin 94.94°
sin 50°

=5.202

Vs Solution 2: Using sine rule,
a _ c
sinA _ sinzC
6 4
sin30°  sinZC
3sin 50°

sin ZC =

=0.5745
ZC =35.06°, 144.93°(rejected)

Using sine rule again,

a b
sind ~ sin/B
4 _ c
Sin50°  sin (180°-5 °—35.06°)
_ 45sin94.94°
- sin 50°
=5.202
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2.6 Knowing that the two sides and an included angle, find angle. - Use Peter Chew rule

Example 1: Find ZA. A
/)
. a sin 4B 6
Solution: tan/A =———— A
c—acos =B
JA= 4 sin 507 B A C
LA = cos 50° 4
=0.8936
A
/A =41.78°
Example 2: Find/B . 4 / 30°\3
Solution- tans/B = b sin <A ?
olution: tan = beos-4 B C
3sin30°
tan/dB=—""—"—"7"-
4 —3cos30°
=1.070
/B =46.94°

3. Peter Chew triangle diagram

Peter Chew triangle Diagram

Given 2 sides and an angle
Given 2 sides and one non included angle Given 2 sides and an included angle

A A

o
(g}

B a c B a C
1. Find side b, use cosine rule. 1. Find side b, use cosine rule.
a? = b?+c? —2bc cosA b? = a? + ¢? — 2ac cosB
2. Find angle C, use sine rule, 1. Find angle C, use Peter Chew rule,
a _ c _ csinB
Si.nA sin C tan € = a— c cos B
3. Find angle B, 2. Find angle A, use Peter Chew rule,
use sine rule, Find angle C first, tan A asinB
an A=——
then £ B=180°-ZA-ZC. c— acosB
Given 2 angles and one sides or three sides
2 angles and one sides Three sides
1. Find side b, use sine rule. 1. Find angle A, use cosine rule.
A b _ _c A a? = b?+c?—2bc cosA
sinB sinC . .
c 2. Find angle a, use sine rule, & b 2. Find angle B, use cosine rule.
. e @ __c a? = b? + c¢? — 2bc cosB
sin(180°-~4£B—-ZC)  sinC . .
B C 3. Find angle A, B 3 C 3. F|2nd ar;gle f, use cosine rule.
4A=1800'ZB'ZC. a*=b +c — 2bc cosC
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4. Peter Chew triangle diagram example solution

Given 2 sides and an angle
Given 2 sides and one non included angle Given 2 sides and an included angle
Find side Find angle Find side Find angle
A A
/\
4 ﬁ 4
A A
B g C B 7 C
Cosine rule: sine rule: — = Sizc Cosine rule: Peter Chew rule:
a? = b?+c?—2bc cosA b? = a? + c? — 2ac cos B ctan
6 - 4 tan C = a—ccosB
62 = b? + 4% — 2b(4)cos 30° | Sin30° sinC =72 + 42 — 2(7)(4)cos 50° 4 sin 50°
; C_4sir130" = 7 —4cos500
b%—6928b—20=0 st =—/ =29
= 0.69187
b=9.121,-2.193(rejected) - 03333 b =5.385 C= 34.68°
C=19.47°, 160.5°
Given 2 angles and one sides or three sides
2 angles and one sides Three sides
sine rule: —2— = —€ Cosine rule:
sinB sinC
3 c A a? = b% + c? — 2bc cosA
sin50°  sin 30° 4 3 52 =72+ 42 —2(7)(4)cos A
_ 3sin30° . cos A =0.7143
el 5
sin 50° 5 A= 44.41°
=1.958

5. Application

Today's online calculators only contain the knowledge already explained in the book, such as the topic
solutions of the triangle rule, sine and cosine rules. For problems that cannot be solved directly by the
sine or cosine rules, online calculators (such as Math Portal and Symbolab) cannot help students solve
the problem. This will cause students to reduce their interest and hinder the promotion of effective
mathematics learning. In order to solve the above problems, my research is to create new discoveries
new rules(Peter Chew rule) and Peter Chew triangle diagram to supplement the necessary information
in the specific field of mathematics to complete the specific field. and then apply the new discovery(Peter
chew rule and Peter Chew diagram) to the new calculator (PCET calculator) , allows the PCET calculator to
solve any problems in the topic solution of triangle. Which can make PCET calculator effectively help the
teaching of mathematics, especially when similar covid-19 problems arise in the future.
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Advantage of PCET calculator

Enabling the PCET calculator can directly solve any problem in the topic of solution of triangle
directly by a single rule. There are two problems that cannot be solved by current online calculators

such as math portals, but can solve by PCET calculator which use Peter Chew triangle diagram as
calculator design.

a) Knowing that the two sides and an included angle, find angle. - Use Peter Chew rule

Example: Find ~/C . A
5
/) A
B 3 C
Solution 1: Using Peter Chew rule Vs Solution 2: Using cosine rule,
_ csinB 2 — 2 2 _
tanC = P — b% =a*+c* —2(a)(c) cosB
_ 5sin3 ° 2 _ Q2 2 _ o
i —— bc =37+ 5% —2(3)(5) cos35
= —2.617 =9.425
¢ =110.91°. b =3.070, -3.070 (rejected)
Using sine rule again,
b c
sinB ~ sinZC
3.070 5
sin35°  sin/C
sin/C = 5 sin 35°
3.070
=0.9342

€ =110.90°69.10° (rejected)

For the above problem, if the student uses an online calculator such as a math portal for help, the math
portal will display an error. But PCET Calculator can help students solve the above problems.

Error:

Problem description: Find angle when two sides and an angle lying between these sides are given

This combination of input values is not yet implemented

Ve A Pior Chow Bule

Sine and Cosine Law Calculator

_ csinB
. a-ccosB

side a

HERREIEREEE

O sidea L
1
b a O sided ——————————————————————— L]

‘ ° (= 110.910853225°

O angea

o Sl AR
W61} ¢ 1) o ) ¢ O

() arah

sideb =

side ¢

angle

= a

H
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b) Knowing two sides and a non-angle, find the side,

A
Example2: Find BC.
3 5
= C
B ?
Solution 1: Using cosine rule Vs Solution 2: Using sine rule,
2 _ 24 .2 _ b c
b* = a* + c“ — 2ac cos £B SnB = sinsC
52 = a? + 32 — 2(a)(3) cos30° > __3
sin30° sinZC
a?—16a —16 =0 sin £ =3203C
a=17.368,-2.172 (rejected) . =0.3

ZC =17.46°, 162.54°(rejected)

Using sine rule again,

b a
sinB smAA
5 _ a

sin30°  sin (180°—30°—17.46°)
_ 5sin132.54°
sin 30°

=7.368

For the above problem, if the student uses an online calculator such as a math portal for help, the math
portal will display an error. But PCET Calculator can help students solve the above problems.

Error: 4 gr \ A o)
Problem description: Find side when two sides and an angle not lying between these sides are given ’ 0 W W

This combination of input values is not yet implemented

b* = a’+¢?-2ac cosB

Sine and Cosine Law Calculator

a* - (2 cos Bja+c*-b*= 0

Enter known values: Select value to find:

e, =[] - —_—N ’
side b 3 | D siced - ) L]
-0 -~ _ 0 g =7.3677722184

= — or 21716197957
angley = | angley () . t
- I_I oI Rejec
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6. Conclusion

Peter Chew's triangle diagram will suggest a better single rule that enables us to solve any problem
topic solution of triangle directly, more easily and more accurately. The Peter Chew diagram gives the
complete design of the topic solution of triangle, which enables students to solve any problem in topic
solution of triangle directly, more easily and more accurately. Peter Chew Triangle Diagram provides
a complete design of Al age knowledge for the topic solution of triangle. The application of Peter
Chew's triangle diagram in the PCET calculator allows the PCET calculator to directly solve any
problem in the topic solution of triangle, which is easier and more accurate. The Peter Chew diagram
provides a complete design of the topic solution of triangle, which can help students solve any
problems in the topic solution of triangle directly, more easily, and more accurately. Apply Peter Chew
diagram to the new calculator (PCET calculator) , allows the PCET calculator to solve any problems in the topic
solution of triangle and solve some problem that can not solve by current online calculator such as Math Portal
and Symbolab. Which can make PCET calculator effectively help the teaching of mathematics, especially
when similar covid-19 problems arise in the future.

7. Future plan
Apply Peter Chew triangle Diagram at Calculator like Casio Calculator.
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