MATH 166
SUMMER 2011
EXAM 3

w3

1. (15 pt) Let f(z) = [x \/sec?(t) —2 dt,% <z < Z. Find the length of this curve, T <z < I.
4

2. (15 pt) A window is formed in the shape of a rectangle of vertical height a and width b with

semicircles of diameter a on the left and right sides. If the top of this window is submerged D feet

under the surface of a fluid with density p, find the force due to hydrostatic pressure on the window.

3. (60 pt) Consider a triangle in the first quadrant with vertices (0,0), (a,0) and (0,a) (a > 0).

a) Locate the x—coordinate of the centroid.

b) Locate the y—coordinate of the centroid.

¢) Find the volume obtained when this triangle is revolved about the z—axis and the volume
obtained when this triangle is revolved about the y—axis.

d) Find the volume obtained when this triangle revolved about the line y = —mx, m > 0.
e) What happens to your answer from d) as m — 0" and as m — oo (and what should
happen)?

f) For what value of m is the volume from d) maximized?

4. (20 pt) Let a be a real number such that 0 < o < 1 and consider the curve y = In(z),a <z < 1.

a) Find the surface area obtained when this curve is revolved about the y—axis.
b) What happens to your answer from part a) as & — 077



Formulae

A) = 1[sin(A — B) + sin(A + B)]
A)sin(B) = 3[cos(A — B) — cos(A + B)]
A) = 2[cos(A — B) + cos(A + B)]
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ec(; dx = In|sec(x) + tan(z)| + ¢
ec®(z)dx = §sec(x) tan(z) + 5 In|sec(z) + tan(z)| + ¢

b b X b T
— U e = g G [



