










when x is in the interval 26.5  x  27.5.

Such bounds on the error are useful when using approximations. We will be able to derive such

estimates later when we study Newton’s method.

Example (a) Find the linearization of the function f(x) =
p

x + 9 at a = 7.

f(x) f 0
(x) a f(a) f 0

(a)

L(x) =

(b) Use the linearization above to approximate the numbers
p

16.03 and
p

15.98.

Example (commonly used linearizations) (a) Find the Linearization of the functions sin ✓ and

cos ✓ at ✓ = 0.

f(✓) f 0
(✓) a f(a) f 0

(a)

cos(✓) ⇡

sin(✓) ⇡

(b) Estimate the value of sin(
⇡

100), cos
⇡
95 and sin 2

o
= sin

⇡
90 .
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S = 4⇡r2 m2

We need bounds for �S here, but we will instead use the linear approximation dS ⇡ �S to approximate

the error.

dS = 8⇡rdr

When r = 4,

dS = 32⇡dr

If �0.5  dr  0.5, then

�0.5(32⇡)  dS  0.5(32⇡)

or

�50.26  dS  50.26.

We can interpret this result as saying that if our estimate of 4 meters for the radius of the balloon is

o↵ by at most 0.5 meters, then our estimate of the surface area of the balloon is o↵ by (approximately)

at most 50.26 meters squared in absolute value.

We can also find bounds for the Relative Error = �S
S and the Percentage Error = �S

S · 100%.

relative error =
�S

S
⇡ dS

S

When r = 4, S = 4⇡(16) = 201.06. From our calculations above the relative error is at most
50.26
201.06 = .25.

The ma percentage error is at most 25%.
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