1. (12 points) Compute the following mtegra.ls
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2. (12 points) Compute the following mtegrals
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3. (12 points) Answer the following questions
(12 points) gq =T/

(a) (6 pts) Find the average value of f(z) = sin®(2z) cos®(2z) on the interval z = I to 5
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(b) (6 pts) Evaluate: /1‘ Wdﬂ:. (Give the value if it converges, or show why it diverges).
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4. (12 pts)

(a) (6 pts) Find the length of the curve f(z) = 1z% — 1 ;In(z) fromz =1toz =5
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(b) (6 pts) Approximate f Vz? + 1 dz using Simpson’s rule and n = 4 subdivisions. (Give
1
your final answer as a decimal to four digits).
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5. (12 points) A large crane is 300 feet above the ground. It has a cable with density 5 lbs/ft that
reaches all the way down to the ground.

(a) If a 100 Ibs object is attached to the bottom of the cable, how much total work is done in

lifting the object the entire 300 feet? X =0
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(b) At the end of the day, there is only enough fuel left for the crane to do 20,000 ft-lbs of
work. Currently, the cable is extended the full 300 feet to the ground and there is NO object
attached to the end. How high can it lift the cable before it runs out of fuel?

A picture is provided with labels you should find helpful, I suggest you find a first. (Give
your final answer for h as a decimal to four digits).

Lok T LIFT ga ‘ x=0 l
X206 Tuo x=g¢g = o g‘r“x f'_j,k
=X le T Z A4
Wonk To LIET '
Xz X=706 = SJD 5 \’?J - S-O\L b h_::?r)
SEgh&m' i
CONCT, FonE Disy ;( = 300 4
; current out of fuel
WARNT - ‘?':S:al-{-gaL:Z.O)OGO -
. G . g : =300 * | 205ty (-5 (~Uduss)
e — oY o) = se -
b =120 ) > o +%a (1ge -a ) a npyers
—{“0 ~Sa tlfvoo - & 2 — 3000 + 22 ooooe
- % 4 \506 0 —2000 =O “lo
e ——
— &, M+ Yeoa ~UbGoge = O L:\Z' 543{‘.} Jor  a=S Bl 344Y
1
Thug b =3ce- a = 286, 3541 J shme

S . -

(R = 130426 4+




