
Douglass Houghton Workshop, Section 2, Thu 01/19/17

Worksheet Deranged

1. Find
∫

π

−π

cos2(x) sin(x) dx, and then find
∫

0

−π

cos2(x) sin(x) dx.

2. Last time we found that:

� The shaded area is c(b− a)3/6.

� The secant line is y = c(a+ b)x−abc.

� The tangent line is
y = c(a+ b)x−

1

4
c(a+ b)2.

Now find the area of the dashed box.
x

a b

y y = cx2

3. Let’s practice some integration by parts.

(a)
∫

x2ex dx

(b)
∫

ln x dx

(c)
∫

ex sin x dx

(d)
∫

1

0

tan−1(x) dx Hint: d

dx
tan−1(x) = 1

1+x2

4. We’re interested in finding an equation that de-
scribes the shape of a hanging chain. Clearly the
shape is determined by the forces on the chain.

(a) Consider the portion of the chain highlighted
here. Draw it on the board, and draw arrows
for all the forces that act on it. t

y
b b

x

(b) Give the forces names. Given that the chain is not in motion, what must the
forces sum to?

(c) So how are your variables related? Write down as many equations as you can.

5. Consider the gamma function: Γ(x) =
∫

∞

0

e−ttx−1 dt, for x > 0.

(a) Use integration by parts to prove that Γ(x+ 1) = xΓ(x).

(b) Show that Γ(1) = 1. Then fill in this chart, using part (a):

x 1 2 3 4 5 6
Γ(x)

(c) So if x is a positive integer, what is Γ(x)?



6. Suppose that 1% of a certain population has hepatitis, and that a particular test for
hepatitis is 98% accurate.

(a) Fill in the following table of possibilities. For instance, the upper-left corner is
the probability that a randomly-chosen person has hepatitis and tests positive.
The upper-right corner is the probability that a person has hepatitis and tests
negative.

Has disease?
Yes
No

Test Results
Positive Negative

(b) Given that a person tests positive, what is the probability that he or she actually
has hepatitis?

7. Evaluate
∫

π

−π

sin(mx) cos(nx) dx where m and n are positive integers. (You might want

to graph a few examples.)

8. Imagine an 8-foot long board sitting on a pivot, with a 10 lb bag of flour one foot to
the right of center:

5

10

0 8

The flour will make the board want to rotate clockwise. We say it creates a torque on
the board. Increasing the weight makes the torque stronger, as does moving the flour
to the right. So we say the strength of the torque is

T = r × F

where r is the distance from the pivot to the flour, and F is the weight of the flour.
So in this case the torque is

T = r × F = (1ft)× (10lb) = 10ft · lb.

(a) A weight on the left side of the board will generate a negative (counterclockwise)
torque. Where should you place a 3 lb bag of ice to balance out the flour? That’s
the same as making the total torque equal to 0.

(b) Whats the total torque of the weights shown here?
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(c) Where should we place the pivot to make the board in part (b) balance?


