
Some 3.10 (linearization) problems 

Find the linear approximation of the function 𝑓(𝑥) = √1 − 𝑥 near 𝑥 = 0, and use it 

to approximate √0.9 and √0.99.  Illustrate in a graph. 
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The calculator approx. is √0.9 ≈ 0.948683 
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√0.99 ≈ 0.994987 

 

3.10 #14)  Find the differential for 𝑓(𝜃) = ln(𝑠𝑖𝑛(𝜃)) 

ANS: 𝑑𝑦 = 𝑓′(𝜃)𝑑𝜃 =
𝑑

𝑑𝜃
ln(𝑠𝑖𝑛(𝜃)) =

𝑑𝑢

𝑑𝜃
⋅

𝑑

𝑑𝑢
ln 𝑢 = 𝑐𝑜𝑠𝜃 ⋅

1

𝑢
=

𝑐𝑜𝑠𝜃

𝑠𝑖𝑛𝜃
 

𝑑𝑦

𝑑𝜃
=

𝑐𝑜𝑠𝜃

𝑠𝑖𝑛𝜃
⇔ 𝑑𝑦 =

𝑐𝑜𝑠𝜃

𝑠𝑖𝑛𝜃
𝑑𝜃 

Recall 
𝑑

𝑑𝑥
(

1

𝑓(𝑥)
) = −

𝑓′(𝑥)

(𝑓(𝑥))
2 

(b) 𝑓(𝑥) =
𝑒𝑥

1−𝑒𝑥 = −
1

1−𝑒−𝑥 ⇒ 𝑑𝑦 =
𝑒−𝑥

(1−𝑒−𝑥)2 𝑑𝑥  

 

3.10 #28) Use a linear approximation (or differentials) to estimate cos 29°. 
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The calculator approximation if cos 29° ≈ 0.874620  


