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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 AI 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.  

 

Solution: 

 ଶ

௦௜௡ଷ଴°
=

ଷ

௦௜௡஻ 
 

sin B = ଷ ௦௜௡ ଷ଴°

ଶ
 

             = 0.75 

      B = 48.59°, 131.41° 

Example 2:  Find𝐴 . 

Solution:  

 

    
ସ

௦௜௡ଷ଴°
=

ହ

௦௜௡஻ 
 

 sin B = ହ ௦௜௡ ଷ଴°

ସ
 

              = 0.625 

       B = 38.68°, 141.32°  

A = 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 B.  

Solution: 

 

        c =  

           = 1.958 

Example 2: Find . 

Solution:  

 

          b =  

             = 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  

Solution:  

  

  

   

       5.385 

 

Example 2 : Find  

Solution: 

 

  

  

   

       3.3194 

 

2.4 Knowing the three sides – use cosine rule 

Example 1: Find  

Solution: 

 

  

  

   

 
 

Example 2: Find .  

Solution: 

 

  

  

   

=  

 

 

 

7 
 

? 

4 

C B 

A 

50° 

40° 
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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. 

Example1: Find 𝐵𝐶. 

 

Solution 1: Using  cosine  rule                      vs                   Solution 2: Using  sine  rule, 

      𝑎ଶ = 𝑏ଶ + 𝑐ଶ − 2𝑏𝑐 cos𝐴                                              
௔

ୱ୧୬ ஺
=

௕

௦௜௡஻ 
  

      4ଶ = 3ଶ + 𝑐ଶ − 2(3)(𝑐) 𝑐𝑜𝑠50°                                         
ସ

௦௜௡ହ଴°
=

ଷ

௦௜௡஻ 
 

𝑐ଶ − 3.856 𝑐 − 7 = 0                                            sin B  = 
ଷ ௦௜௡ ହ଴°

ସ
 

𝑐 = 5.202 , -1.346 (rejected)                                                   sin B  = 
ଷ ௦௜௡ ହ଴°

ସ
 

                                                                                                             = 0.5745 

                                                                                                        B = 35.06°, 144.93°(rejected) 

                                                                                              Using  sine  rule again, 

                                                                                                           
௔

ୱ୧୬ ஺
=

௖

௦௜௡஼ 
  

                                                                                                             
4

𝑠𝑖𝑛50°
=

𝑐

sin (180° − 50° − 35.06°) 
 

                                                                                                    c  =  
ସ ௦௜௡ ଽସ.ଽସ°

௦௜௡ ହ଴°
 

                                                                                                         = 5.202    

Example2: Find  𝐴𝐶. 

 

 

Solution 1: Using  cosine  rule                              vs               Solution 2: Using  sine  rule, 

      𝑎ଶ = 𝑏ଶ + 𝑐ଶ − 2𝑏𝑐 cos𝐴                                                     
௔

ୱ୧୬ ஺
=

௖

௦௜௡஼ 
  

      6ଶ = 𝑏ଶ + 4ଶ − 2(𝑏)(4) 𝑐𝑜𝑠30°                                                   
6

𝑠𝑖𝑛30°
=

4

𝑠𝑖𝑛𝐶 
 

𝑏ଶ − 6.928 𝑏 − 20 = 0                                                sin C  = 
ଷ ௦௜௡ ହ଴°

ସ
 

𝑐 = 9.121 , -2.193 (rejected) .                                                                  = 0.5745 

                                                                                                          C = 35.06°, 144.93°(rejected) 

                                                                                                   Using  sine  rule again, 

                                                                                                         
௔

ୱ୧୬ ஺
=

௕

௦௜௡஻ 
  

                                                                                                       
ସ

௦௜௡ହ଴°
=

௖

ୱ୧୬ (ଵ଼଴°ିହ °ିଷହ.଴଺°) 
 

                                                                                                              c  =  
ସ ௦௜௡ ଽସ.ଽସ°

௦௜௡ ହ଴°
 

                                                                                                                  = 5.202 
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4 B C 

50° 
 

A 
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6 B C 

30° 
 

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

Example 1: Find .  

Solution: tanA =  

tanA =  

            = 0.8936 

     A = 41.78° 

Example 2: Find . 

Solution: tanB =  

tanB =  

            = 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 
 
 

 
 
 

1. Find  side b, use cosine rule. 
                 𝑎ଶ =  𝑏ଶ + 𝑐ଶ − 2𝑏𝑐 cos 𝐴  

2. Find angle C, use sine rule, 
𝑎

sin 𝐴
=

𝑐

sin 𝐶
 

3. Find angle B,  
use sine rule, Find angle C first,  

              then   B = 180°- A -  C  .  

 
 
 
 
 
1. Find  side b, use cosine rule. 

               𝑏ଶ =  𝑎ଶ + 𝑐ଶ − 2𝑎𝑐 cos 𝐵  
1. Find angle C, use Peter Chew rule, 

tan  𝐶 =
𝑐 sin 𝐵

a −   c  cos B
 

2. Find angle A, use Peter Chew rule, 

tan  𝐴 =
𝑎 sin 𝐵

c −   a  cos B
 

Given 2 angles  and  one sides or  three sides  
2 angles  and  one sides Three sides 

1. Find  side b, use sine rule. 
                                 ௕

ୱ୧୬ ஻
=

௖

ୱ୧୬ ஼
  

2. Find angle a, use sine rule, 
                                 ௔

ୱ୧୬(180°− B −  C)
=

௖

ୱ୧୬ ஼
 

3. Find angle A,  
                                            A = 180°- B -  C  . 

1. Find  angle  A, use cosine rule. 
                                              𝑎ଶ =  𝑏ଶ + 𝑐ଶ − 2𝑏𝑐 cos 𝐴  

2. Find  angle  B, use cosine rule. 
                                              𝑎ଶ =  𝑏ଶ + 𝑐ଶ − 2𝑏𝑐 cos 𝐵  

3. Find  angle  C, use cosine rule. 
                              𝑎ଶ =  𝑏ଶ + 𝑐ଶ − 2𝑏𝑐 cos 𝐶  

 

50°  
 

 

? 

4 

6 

A 

B C 

30° 
?  

 

4 3 

A 

B C 

 
c

a 

A 

B
6

C 

 

 
 

A 

B
6

C 

c  
 

c b 

A 

B
6

C a 

 
 

a 

A 

B
6

C 

c  

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 8 June 2021                   doi:10.20944/preprints202106.0221.v1

https://doi.org/10.20944/preprints202106.0221.v1


 

6 
 

4. Peter Chew triangle diagram example solution  

 

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 
 
 
 
 
 
Cosine rule: 
𝑎ଶ =  𝑏ଶ + 𝑐ଶ − 2𝑏𝑐 cos 𝐴  
 
6ଶ = 𝑏ଶ + 4ଶ − 2𝑏(4 )cos 30௢ 
 
𝑏ଶ − 6.928 𝑏 − 20 = 0 
 
b = 9.121 , -2.193(rejected) 

 
 
 
 
 
sine rule: 

௔

ୱ୧୬ ஺
=

௖

ୱ୧୬ ஼
 

6

sin 30௢
=

4

sin 𝐶
 

   sin 𝐶 =
4 sin 30௢

6
 

            = 0.3333 

C = 19.47௢ ,   160.5௢ 

 
 
 
 
 
Cosine rule: 
𝑏ଶ =  𝑎ଶ + 𝑐ଶ − 2𝑎𝑐 cos 𝐵  
 
      = 7ଶ + 4ଶ − 2(7)(4 )cos 50௢ 
 
      = 29 
 
  b = 5.385 

 
 
 
 
 
Peter Chew rule: 

tan 𝐶 =
௖ ୲ୟ୬

௔ି௖ ୡ୭ୱ ஻
 

             =
4 sin 50௢ 

7 − 4 cos 50௢
 

            = 0.69187 

     C =   34.68௢  

Given 2 angles  and  one sides or  three sides  
2 angles  and  one sides Three sides 

                                              sine rule: 
௕

ୱ୧୬ ஻
=

௖

ୱ୧୬ ஼
 

                                                                
3

sin 50௢
=

𝑐

sin 30௢
 

                                                                           𝑐 =
3 sin 30௢

sin 50௢
 

                                                              = 1.958 

                                     Cosine rule: 

                                                aଶ =  bଶ + cଶ − 2bc cos A  

                                              5ଶ  = 7ଶ + 4ଶ − 2(7)(4 )cos A 

                                          cos A = 0.7143 

                                                A =  44.41୭  

 

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  .  

  

 

 

Solution 1: Using  Peter Chew rule                       vs               Solution 2: Using  cosine  rule, 

    tan 𝐶 =  
  ௖ ୱ୧୬ ஻ 

 ௔ି ௖  ௖௢௦஻ 
                                                          𝑏ଶ = 𝑎ଶ + 𝑐ଶ − 2(𝑎)(𝑐) 𝑐𝑜𝑠𝐵   

               =  
  ହ ୱ୧୬ ଷ ° 

 ଷି ହ  ௖௢௦ଷହ° 
                                                              𝑏ଶ = 3ଶ + 5ଶ − 2(3)(5) 𝑐𝑜𝑠35°  

                = −2.617                                                   = 9.425 

           𝐶 = 110.91°.                                                              b  = 3.070 , -3.070 (rejected) 

                                                                                              Using  sine  rule again, 

                                                                                                     
௕

ୱ୧୬ ஻
=

௖

௦௜௡஼ 
  

                                                                                                    
ଷ.଴଻଴

௦௜௡ଷହ°
=

ହ

௦௜௡஼ 
 

                                                                                                  𝑠𝑖𝑛𝐶  =  
ହ ௦௜௡ ଷହ°

ଷ.଴଻଴
 

                                                                                                               = 0.9342 

                                                                                                                           𝐶 = 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. 
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b) Knowing two sides and a non-angle, find the side, 

 

Example2: Find 𝐵𝐶. 

 

 

Solution 1: Using  cosine  rule                              vs               Solution 2: Using  sine  rule, 

  𝑏ଶ = 𝑎ଶ + 𝑐ଶ − 2𝑎𝑐 cos𝐵                                                     
௕

ୱ୧୬ ஻
=

௖

௦௜௡஼ 
  

      5ଶ = 𝑎ଶ + 3ଶ − 2(𝑎)(3) 𝑐𝑜𝑠30°                                                   
5

𝑠𝑖𝑛30°
=

3

𝑠𝑖𝑛𝐶 
 

𝑎ଶ − 16 𝑎 − 16 = 0                                                sin C  = 
ଷ ௦௜௡ ଷ଴°

ହ
 

𝑎 = 7.368 , -2.172 (rejected) .                                                                  = 0.3 

                                                                                                          C = 17.46°, 162.54°(rejected) 

                                                                                                   Using  sine  rule again, 

                                                                                                         
௕

ୱ୧୬ ஻
=

௔

௦௜௡஺ 
  

                                                                                                       
ହ

௦௜௡ଷ଴°
=

௔

ୱ୧୬ (ଵ଼଴°ିଷ଴°ିଵ଻.ସ଺°) 
 

                                                                                                              a  =  
ହ ௦௜௡ ଵଷଶ.ହସ°

௦௜௡ ଷ଴°
 

                                                                                                                  = 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. 
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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 AI 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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