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Mr. Gmerek

Calculus
Problem Set 2.4
1. Average rate of change – amount of change (of a function) divided by the time the change takes (or length of an interval)
a. Find the average rate of change of f(x) = x³ - x on [1, 3].

2. A secant line is a line that passes through two points on a curve.
3. In an experiment involving the growth of a fruit fly population, it was observed that there were 150 flies after 23 days.  After 45 days, there were 340 flies.

a. Find the average rate of change of the fruit fly population.

b. How does this relate to the secant line through the two points?

c. What if we want to know how fast the population was growing on day 23 itself?

d. So, how fast was the population growing on day 23?
4. Using the information below, find the slope of y = x² at point P (3, 9).
a. Write an equation for the tangent line.  (Hint:  Look at point Q with coordinates (3 + h, (3 + h)²) as h approaches 0 and find 
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5. The slope of the curve y = f(x) at a point P(a, f(a)) is the number 
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 provided the limit exists.
a. The tangent line to the curve at P is the line through P with this slope.
6. Let
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a. Find the slope of the curve at x = a.  (Hint:  Find a common denominator)
b. Where does the slope equal
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c. What happens to the slope of the tangent to the curve at the point 
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 as a approaches 0?
i. What happens to the slope of the tangent to the curve at the point 
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 as a moves away from 0?

7. 
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is called the difference quotient of f at a.
a. If we interpret this as an average rate of change, the limit is the function’s rate of change with respect to x at x = a.
b. Explain this in your own words.  (Hint:  Your answer can be one word long!)

8. The normal line to a curve at a point is the line perpendicular to the tangent at that point.

a. Write an equation for the normal to the curve f(x) = 4 – x² at x = 1.
9. Recall from PS 2.1 y = 16t² was the vertical distance traveled of a falling object.
a. A body’s average speed along a coordinate axis for a given period of time is the average rate of change of its position y = f(t).
b. Its instantaneous speed at any time t is the instantaneous rate of change of position with respect to time t.  Write this as a limit.

c. Find the speed of a falling rock at t = 1 second.






_1252588329.unknown

_1252588495.unknown

_1252588552.unknown

_1284969233.unknown

_1252588453.unknown

_1252588215.unknown

