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If f is diff’able at x = a, then the equation of the tangent line at (a, f@) is:
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r‘Example 2:
The function f is twice- dlfferentlable with

f'(2) = 4land f""(2) = 3. What is the value
of the apprOX|mat|on of f(l_._Q) using the line tangent to the graph of f at x = 2?
. cu.=m(x=x%,)
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Overapproximation vs. Underapproximation

Is the tangent line approximation an over or under approximation of the actual value?

f is increasing f is decreasing
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f is concave
down

Conclusion:
Tangent line approximation is an over approximation of the actual value when

£ s Concan down (on t“'<o o’ F'de.c.)

Tangent line apprOX|mat|on is an under approximation of the actual value when: W
(- (S ConCart a\f ( o { ‘20 o mC)
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" Example 1. S
Is the tangent line approximation for f(4.1) where f(x) = Vx2 + 9 an over or under approximation

+ of the actual value of f(4.1)?
Cv doant . Y.
£tx) = 2n- $(N+4)

(xﬁ,q)/z “l
£ ¢x)= (X 79) g - xe 2% T va) *
«* ”‘)"’)..
- ! 'q)v - x( ""c'__)._ o Toagent Wr approx, of
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F“("I)= Jis - 10 E & fcq.1) b £ (4)> 0
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r‘E;(ampleé: |

" The function f is twice-differentiable with f(2) =1, f'(2) = 4,and f"(2) = 3. Isthe
approximation of £(1.9) using the line tangent to the graph of f at x = 2 an overestimate or
+ underestimate of £ (1.9)?
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