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Question 1. How do you find the equation of a secant line? Do you use point-slope, or is that completely
unnecessary?

Answer. The best way to write a line is

y = m(x — x0) + Yo,

where m is the slope and (xg,yo) is any point on the line.
So the secant line from (a, f(a)) to (b, f(b)) is
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Problem 1. Let f be a function that is twice differentiable for all real numbers. The table below gives
values of f for selected points in the closed interval 2 < z < 13.

(A)

(B)

(©)

z [2[3] 5]8]13
F@) [[114[2[3] 6

Estimate f’(4). Show the work that leads to your answer.

Solution. The derivative of f at x = 4 is approximately equal to the slope of a nearby secant line. The
best we can do in this case is to compute the average rate of change between 3 and 5. Thus
f(5)— f(3 —2—4
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Suppose f'(5) = 3 and f"”(z) < 0 for all x in the closed interval 5 < x < 8. Use the line tangent to
the graph of f at x =5 to show that f(7) < 4. Use the secant line for the graph of f on 5 <z <8 to

4
show that f(7) > 3

Solution. Since f(5) = —2 and f’(5) = 3, the line tangent to the graph of f at x =5 is
li(x) =3(x —5) — 2.

Since f”(x) < 0 for x € (5,8), the graph of f is concave down on this interval, which implies that the
tangent line ¢; lies above the graph of f. Thus, f(7) < ¢,(7) =3(7—5) —2=4.

F®) = f06) _3=(=2) _5 e line is

The secant line from z = 5 to = 8 has slope
8—5 3 3

ly(x) = g($75) -2

Since f"(x) < 0 for « € (5,8), the graph of f is concave down on this interval, which implies that the
) 4
secant line ¢y lies below the graph of f. Thus, f(7) > £2(7) = §(7 —-5)—2= 3 O

Use a left Riemann sum with subintervals indicated by the data in the table to approximate
13

f(x)de.
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Solution. The left Riemann sum is

fzo)Azi+f(z1)Azo+f(z2) Axs+f(xg) Axg = 1(3—2)+4(5—3)—2(8—5)+3(13—8) = 1+8—6+15 = 18.
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