
𝑓(𝑥) = 𝑥ଶ − 3

(3, 𝑦)√3
⎯⎯ 

= ?

𝑦 − 𝑦ଵ = 𝑚(𝑥 − 𝑥ଵ)
   𝐿(𝑥) = 𝑦ଵ + 𝑚(𝑥 − 𝑥ଵ)

   𝐿(𝑥) = 2 +
1

4
⎯⎯(3 − 4)

   𝐿(𝑥) = 2 −
1

4
⎯⎯≈ 1.75

𝑦 = √𝑥⎯⎯   𝑦 = ? 

Overestimate (concave down.)

√4
⎯⎯ 

= 2

𝑦 = √𝑥⎯⎯ 

𝑆𝑙𝑜𝑝𝑒 × ℎ𝑜𝑟𝑖𝑧𝑜𝑛𝑡𝑎𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 = ℎ𝑒𝑖𝑔ℎ𝑡

         𝑥ଶ= 3
𝑥ଶ − 3 = 0

      𝑥      𝑦

      0    −3

      1   −2

  1.73      0

      2      1

𝑥ଵ = 2

𝑥ଶ = 𝑥ଵ −
𝑓(𝑥ଵ)

𝑓ᇱ(𝑥ଵ)
⎯⎯⎯⎯⎯⎯

𝑥ଶ = 2 −
𝑓(2)

𝑓ᇱ(2)
⎯⎯⎯⎯⎯

𝑥ଶ = 2 −
1

4
⎯⎯

𝑥ଶ = 1.75
𝑥ଷ = 1.73214
𝑥ସ = 1.73205

 𝑓(𝑥) = 𝑥ଶ − 3
𝑓ᇱ(𝑥) = 2𝑥ଵ

𝑓ᇱ(2) = 2(2)ଵ

𝑓ᇱ(2) = 4

𝑓(𝑥) = 𝑥ଶ − 3
𝑓(2) = (2)ଶ−3
𝑓(2) = 1

Check your Answer

2 Store x Enter

𝑥 −
(𝑥ଶ−3)

(2𝑥ଵ)
⎯⎯⎯⎯⎯⎯⎯

Store x Enter

TI-83
2nd
Entry
2nd
Entry
Enter

𝑅𝐸𝑃𝐸𝐴𝑇

𝑥௡ାଵ = 𝑥௡ −
𝑓(𝑥௡)

𝑓ᇱ(𝑥௡)
⎯⎯⎯⎯⎯⎯

𝐺𝑒𝑡 = 0
𝑦 − 𝑦ଵ = 𝑚(𝑥 − 𝑥ଵ)

(4,2)
(3,1.73)

(4,2)
1

𝑚 =
1

4
⎯⎯

1

4

(4,2)

1

4
⎯⎯

(3,1.75)
𝑦 = √𝑥⎯⎯ 

𝑦ᇱ =
1

2√𝑥⎯⎯ ⎯⎯⎯⎯

𝑚 =
1

2√4
⎯⎯ ⎯⎯⎯⎯

𝑚 =
1

4
⎯⎯

√3
⎯⎯ 

= 1.73205

(1.73,0)

Estimate

Newton's Method

𝑥ଶ = 3 ?

+ → −
   𝑂𝑅
− → +

𝑎

𝑏

𝑓(𝑎) ≤ 𝑓(𝑐) ≤ 𝑓(𝑏)
𝑓(1) ≤ 𝑓(𝑐) ≤ 𝑓(2)
    −2 ≤  0 ≤  1

𝑓(𝑥) = 𝑥ଶ − 3 = 0

There is a value 𝑥 = 𝑐 between a and b ; where 𝑓(𝑥) = 0, & Continuous therefor 𝑥ଶ = 3 must have a solution.

IVT

TI-84 
Up
Up
Up
Up
Enter

Buttons

Repeat from Store x*

Linear Approximation

𝑐

This should be 
obvious to you!

 𝑦ᇱ = 𝑚

  𝑦ᇱ=
𝑦ଶ − 𝑦ଵ

𝑥ଶ − 𝑥ଵ
⎯⎯⎯⎯⎯⎯⎯

2𝑥 =
1 − −3

2 − 0
⎯⎯⎯⎯⎯⎯

2𝑥 = 2
   𝑥 = 1

MVT Tangent Slope = Secant Slope

𝑓(𝑥) = 𝑥ଶ − 3

(2,1)

(1, −2)

(0, −3)

𝑎 𝑏𝑐

This should be 
obvious to you!

There is a value 𝑥 = 𝑐 between a and b ; where 𝑓ᇱ(𝑐) =
௙(௕)ି௙(௔)

௕ି௔
⎯⎯⎯⎯⎯⎯⎯⎯  , & Continuous [a,b] & Differentiable [a,b].

0 ≤ 𝑥 ≤ 2

C12 - 2.8 - LinApprox/NewMeth/IVT/MVT Notes

   y' Page 1    


