MATH 166
SPRING 2013
EXAM 2

1. (40 pt) Evaluate the following integrals if they exist:
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a)/ —_— (;os(x) dx b) / Sz c)/ n(w)daz, p>1 d) / S — sdx
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2. (20 pt) Consider the function f(z) = a’z(: — ).

a) Find the length of this curve 0 < z < é
b) What happens as a — co?
¢) What is the surface area obtained when this curve (0 < z < %) is revolved about the x—axis?
d) What happens as a — co?

3. (10 pt) Suppose you have a function F(x) and you want to use Simpson’s rule to estimate fgl F(z)dx.
You know that F”(z) = [ In(t* + 1)dt. How many terms do you need if you want to guarantee that the
error obtained in approximating f04 F(x)dx is strictly less than ﬁlo?

1
4. (10 pt) In this problem, we ultimately want to find limg—oo [* V1 + a?e29%dz.

1
a) Find a function and an interval so that [;* v/1 + a?e??®dx represents the length of this function on
that interval.

1
b) Use part a) (or any other method) to evaluate limg—oo [* V1 + a?e29%dz.

5. (10 pt) A tank is made by revolving the right half of parabola y = 22, 0 < = < v/h about the y—axis.
If this tank is filled with a fluid of density p, find the force due to hydrostatlc pressure on the tank.

6. (20 pt) Consider the region bounded by the xz—axis and the function f(z) =sin(z), 0 <z <.
a) Locate T.
b) Locate 7.
c¢) Find the volume obtained when this region is revolved about the z—axis.
d) Find the volume obtained when this region is revolved about the y—axis.
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B S e(f) = g(w))d
21 2 [(F(@))? = (g(2))?]da
" 1r2dg
a 2
ec(z)dx = In|sec(x) + tan(x)| + ¢
3(z)dz = § sec(z) tan(z) + 5 In|sec(z) + tan(z)| + ¢
ec’(z)dz = 1 sec®(z) tan(z) + 2 sec(z) tan(z) + 3 In(| sec(z) + tan(z)|) + ¢
sc(x)dx = In|csc(x) — cot(z)| + ¢
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