
Exam 3 Comments

2. For this one, note that the center is a =
2

3
. So, to find the radius, you want to reduce your

inequality to the point where you have

∣∣∣∣x− 2

3

∣∣∣∣ ≤ R.

3. The most important thing I wanted to point out here, is that you did not need to solve the
differential equation in order to answer any part of this question. Recall that when we first
learned about differential equations, we went through examples where, when presented with
a potential solution, we plugged it into both sides of the differential equation to see if a true
statment resulted. That is how you can solve (c). For (b), you need only set dy

dx
= 0. One

subtlety here - note that constant solutions are always of the form y = c. While x = 0 does make
dy
dx

= 0 here, that is not a constant solution to the differential equation (solutions are always

solving for the dependent variable, y). For (a), you are given that dy
dx

= 9, y = 2, and x = c.
Solve for c.

4. The main thing I wanted to clear up here pertain to (a) and (b). Recall that in the Taylor

series for f centered at x = 0, the coefficient of xk is
f (k)(0)

k!
. Write out the first few terms:

−1

2
+

x

22(2!)
− x2

23(3!)
+ · · ·. The coefficient of x1 is positive, which means the first derivative at 0

is positive, and therefore f is increasing. Likewise, the coefficient of x2 is negative, which means
the second derivative at 0 is negative, and therefore f is concave down. In general, the coefficient

of xk is
(−1)k+1

2k+1(k + 1)!
. When k = 50, we get the equation

f (50)(0)

50!
=

(−1)51

251(51)!
=⇒ f (50)(0) =

−1

(51)251
.

5. Overall, I think you all did very well on (b). The main issue was finding M . Because the degree
here is n = 2, you want to only look at the bounds on the third derivative. Also recall that M
is an upper bound on the absolute value of this derivative - that is why we use 6 instead of 3.
For (c), be careful with algebra. Once you get it down to ln |y| = −2 ln |x|+ C, this becomes

ln |y| = ln
∣∣x−2

∣∣ + C =⇒ y =
C

x2
.

6. For (a), you can see that it must be neither because f(−1) 6= ±f(1) (by periodically extending
the data).

7. The most common mistake for (a) was to graph the original function, rather than the Fourier
series. Graphing the latter requires you to adjust at the points of discontinuity by coloring in
halfway between the jumps. For (b), because f has period 2, f(20.5) = f(0.5) = 2(0.5) = 1.

8. If you strggled with this one, make sure to carefully look back through the Chemical Rates Lab.
This problem is more or less identical to the practice problems from that lab.
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