Math 124

Name ____________________


#21  Implicit Functions and Linear Approximation  3.7 & 3.9
Show all work and give exact answers. Points will be awarded based on your use of calculus.

1.
Find the local linearization of  
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  for values of  x  near (1, e).

2.
Find the local linearization of  
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  near  x = 0.25

3.
Consider the curve given by the implicit function:  
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(a) Find  dy/dx.

(b) Find the equation of the line tangent to the given curve at  (e, 1).

(c) What would be the relationship between the variables  x  and  y  when the curve has a horizontal tangent line?

4.
An object is oscillating at the end of a spring. Its position, in centimeters, relative to a fixed point, is given as a function of  time, t, in seconds by
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where  
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  is a constant.

(a) Find an expression for the velocity of the object.

(b) Find an expression for the acceleration of the object.

(c)
How do the amplitudes of the position, velocity, and acceleration functions compare?

(d)
How do the periods of these functions compare?


(e)
Show that the function  y  satisfies the differential equation
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