
𝑦

𝑥

𝐿

Shortest Ladder.

1

8

𝜃

𝜃

𝑐𝑜𝑠𝜃 =
1

𝑥
⎯⎯

      𝑥 =
1

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

      𝑥 = 1𝑠𝑒𝑐𝜃

𝑠𝑖𝑛𝜃 =
8

𝑦
⎯⎯

      𝑦 =
8

𝑠𝑖𝑛𝜃
⎯⎯⎯⎯

      𝑦 = 8𝑐𝑠𝑐𝜃

             𝐿 = 𝑥 + 𝑦

             𝐿 = 1𝑠𝑒𝑐𝜃 + 8𝑐𝑠𝑐𝜃
             𝐿ᇱ= 1𝑠𝑒𝑐𝜃𝑡𝑎𝑛𝜃 − 8𝑐𝑠𝑐𝑥𝑐𝑜𝑡𝑥

             𝐿ᇱ= 1
1

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯

𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃
⎯⎯⎯⎯ − 8

1

𝑠𝑖𝑛𝜃
⎯⎯⎯⎯

𝑐𝑜𝑠𝜃

𝑠𝑖𝑛𝜃
⎯⎯⎯⎯

            𝐿ᇱ =
1𝑠𝑖𝑛𝜃

cosଶ 𝜃
⎯⎯⎯⎯⎯⎯−

8𝑐𝑜𝑠𝜃 

sinଶ 𝜃
⎯⎯⎯⎯⎯⎯

             0 =
1 sinଷ 𝜃 − 8 cosଶ 𝜃

sinଶ 𝜃 cosଶ 𝜃
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

             0 = 1 sinଷ 𝜃 − 8 cosଶ 𝜃
8 cosଶ 𝜃 = 1 sinଷ 𝜃

             8 =
sinଷ 𝜃

cosଷ 𝜃
⎯⎯⎯⎯⎯⎯

             8 = tanଷ 𝜃
      tan 𝜃 = 2
             𝜃 = tanଵ(2)
             𝜃 = 1.1

0 < 𝜃 <
𝜋

2
⎯⎯

Max Perimeter

𝑥ଶ + 𝑦ଶ = 400

            𝑦 = ඥ400 − 𝑥ଶ
⎯⎯⎯⎯⎯⎯⎯⎯ 

           𝑦 = 10√2
⎯⎯ 

   𝑃 = 𝑥 + 𝑦 + 20

   𝑃 = 𝑥 + ඥ400 − 𝑥ଶ
⎯⎯⎯⎯⎯⎯⎯⎯ 

+ 20

  𝑃ᇱ = 1 −
𝑥

√400
⎯⎯⎯ 

− 𝑥ଶ
⎯⎯⎯⎯⎯⎯⎯⎯⎯

    0 = ⋯

    1 =
𝑥

√400 − 𝑥ଶ⎯⎯⎯⎯⎯⎯⎯⎯ ⎯⎯⎯⎯⎯⎯⎯⎯⎯

    𝑥 = ඥ400 − 𝑥ଶ
⎯⎯⎯⎯⎯⎯⎯⎯ 

  𝑥ଶ = 400 − 𝑥ଶ

2𝑥ଶ = 400

     𝑥 = 10√2
⎯⎯ 

𝑃 = 10√2
⎯⎯ 

+ 10√2
⎯⎯ 

+ 20

𝑃 = 20 + √2
⎯⎯ 

10

𝑥 𝑦

𝜃
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𝑦 = ඥ100 − 𝑥ଶ
⎯⎯⎯⎯⎯⎯⎯⎯ 

 𝐴 =
𝑥𝑦

2
⎯⎯⎯

 𝐴 =
𝑥√100 − 𝑥ଶ⎯⎯⎯⎯⎯⎯⎯⎯ 

2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝐴ᇱ = …

 𝑥 =
10

√2
⎯⎯ ⎯⎯⎯= 5√2

⎯⎯ 

𝑠𝑖𝑛𝜃 =
𝑦

10
⎯⎯⎯

      𝑦 = 10𝑠𝑖𝑛𝜃

𝑐𝑜𝑠𝜃 =
𝑥

10
⎯⎯⎯

      𝑥 = 10𝑐𝑜𝑠𝜃

 𝐴 =
𝑥𝑦

2
⎯⎯⎯

 𝐴 =
1

2
⎯⎯(10𝑐𝑜𝑠𝜃)(10𝑠𝑖𝑛𝜃)

 𝐴 = 50𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃
 𝐴 = 25𝑠𝑖𝑛2𝜃
𝐴ᇱ = 25𝑐𝑜𝑠2𝜃 × 2
0 = 𝑐𝑜𝑠2𝜃
…

𝜃 =
𝜋

4
⎯⎯

𝑐𝑜𝑠𝜃 =
𝑥

20
⎯⎯⎯

      𝑥 = 20𝑐𝑜𝑠𝜃

𝑠𝑖𝑛𝜃 =
𝑦

20
⎯⎯⎯

      𝑦 = 20𝑠𝑖𝑛𝜃

           𝑃 = 20𝑐𝑜𝑠𝜃 + 20𝑠𝑖𝑛𝜃 + 20
           𝑃ᇱ= −20𝑠𝑖𝑛𝜃 + 20𝑐𝑜𝑠𝜃
20𝑠𝑖𝑛𝜃 = 20𝑐𝑜𝑠𝜃
    𝑡𝑎𝑛𝜃 = 1

           𝜃 =
𝜋

4
⎯⎯

OR

OR
Max Inscribed 
Triangle Area

Inscribed ∠ in a 
Semi-Circle = 90௢.

10

𝑥 = 5√2
⎯⎯ 

𝑦 = 5√2
⎯⎯ 

𝜃 = 𝜋/4

𝑦 = ට100 − (5√2
⎯⎯ 

)ଶ

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯
 

𝑦 = 5√2
⎯⎯ 

 𝐴 =
(5√2

⎯⎯ 
)(5√2

⎯⎯ 
)

2
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

𝐴 = 25

√2
⎯⎯ 

1
𝜋/4

1
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𝜃

20

𝑥

𝑦

𝜋/4

√2
⎯⎯ 

1

1
𝜋/4

𝑦 =
20

√2
⎯⎯ ⎯⎯⎯= 10√2

⎯⎯ 

𝑥 =
20

√2
⎯⎯ ⎯⎯⎯

20

𝑥 = 20 cos
𝜋

4
⎯⎯

𝑥 = 10√2
⎯⎯ 

𝑦 = 20 sin
𝜋

4
⎯⎯

𝑦 = 10√2
⎯⎯ 

𝑥 = 10 cos
𝜋

4
⎯⎯

𝑥 = 5√2
⎯⎯ 

𝑦 = 10 sin
𝜋

4
⎯⎯

𝑦 = 5√2
⎯⎯ 

OR Special Triangles

OR Special Triangles
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