
Math 125 – Quiz 8 Name:

Show all your work, and indicate clearly if you continue on the back. Each of the two problems is worth 5 points.

1. Among all rectangles inscribed in the unit circle with sides parallel to the x- and y-axes, find the maximum
possible area.

Any such rectangle has one corner in each quadrant, and is entirely specified by any one of those. Let us focus
on the corner in the first quadrant. This is determined by an angle θ ∈ [0, π/2], and moreover for a given
value of θ the area of the corresponding rectangle is given by A(θ) = (2 cos θ) · (2 sin θ) = 2 sin 2θ.1,2 We then
compute that

dA

dθ
= 2 · cos(2θ) · 2 = 4 · cos 2θ ,

and setting this equal to zero gives the unique solution of θ = π/4 (in the interval [0, π/2]), which is a local
maximum since dA/dθ changes from positive to negative there. At the endpoints we have A(0) = A(π/2) = 0,
so that this is indeed the global maximum along the interval. So in the end, we find that the maximum area
occurs when θ = π/4 (so that the rectangle is in fact a square), and that maximum area is

A(π/4) = 2 · sin(π/2) = 2 .

2. If f ′′(x) = 6x+ cosx, find the most general possible form of f(x).

First, we see that one antiderivative of f ′′(x) is given by 3x2 + sinx. Thus, the most general form for f ′(x)
is given by f ′(x) = 3x2 + sinx + C. Given this, one antiderivative of f ′(x) is given by x3 − cosx + Cx, so
that the most general form for f(x) is given by f(x) = x3 − cosx+ Cx+D.

1It would also be possible to simply write this point in the first quadrant as (x, y), so that the area would be given by A(x, y) =
(2x) · (2y), and then rewrite A in terms of a single variable e.g. through the substitution y =

√
1− x2. (Note that we are assuming that

(x, y) is in the first quadrant, so indeed y is given by the positive square root.)
2It is not necessary to use the double angle formula here, but it makes the computation of dA/dθ a little simpler.


