6553 Review: Substitution

1. Find the following antiderivative using a u-substitution. Show all steps.

f (42® + 16z + 11)%/5(z + 2)dz.
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2. Convert the following definite integral into another definite iiltegral with variable of
integration 6 using the substitution 3z = 5sin6. Show all work.
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3. Evaluatg the following integral:

64z + 6
(2 +16)(z - 9)

— 6X+ 10 b dx
S XIr 16 | X-9

dz.

==3 0 (X3 16)+ %_altcfwf (’fb-&é,@n{x—-‘il +C



68554 Review: Moments

1. Calculate the first moments M, and M, for the lamina of density p which covers the

region bounded by the parabola Y = 5z — z2 and the line Yy = z. Find the mass of the

lamina. Also find the first moment about the line z = —3. A

DM, = £ - R 05 £ P Lo

Me =0 (axtsx® b= 1o
AMaz {075{31M"‘FX%];:AX"{DX[SX_X—@AX

b
/M‘*d = So X(5x-x*_x)dx = —g,lfp
/MASS -:'-(O (AR.QAX = %F o
MomenT = 3 (MAss) + %f.“ 'O = 3¢ ,0

2. The actual error Er made when using the trapezoid rule to approximate an integral

satisfies |Ep| < %‘ﬁ. Find a bound on the error when approximating the integral
J; (52 + 823 — z*)dz for the trapezoid rule using n = 200 subintervals.
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3. Suppose f(z) is such that |f”(z)| < 9 for 0 < z < 10. Find the smallest value of n

such that when using the trapezoid approximation to compute ff f(z)dz the actual error
- Er satisfies |Ep| < 5(1073).
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6555 Review Improper Integrals

1. Explain why the following integral is improper. If the following integral is convergent,
then find its value. If it is divergent, explain why it is divergent.
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2. Explain why the following integral is an improper integral. Evaluate it.
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3. Evaluate the following indefinite integral showing all steps.

/ sin®(5z) cos?(5z)dz
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4. Set up the integral which when evaluated will give the surface area of the surface obtain

when the curve y = (32+7)!/2 from point where z = 1 to the point where z = 7 is revolved
about the z axis.
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6556 Review: Differential Equations

L. Solve the initial value problem dy _ 3 and y(0) = 1.
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2. Solve the initial value problem % =(2-y)(10 - y) and y(0) = 4.
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3. A glass plate in the side of a water tank
plate is 4 feet below the surface of the water
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has the shape shown below. The top of the
. Find the hydrostatic force exerted by the

water on this glass plate. The length units are in feet and water density is 62.5 1b/ft3.

Hint: Begin by finding the equation of the sloping line.
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