Applications of Integrals
Brief Revlewv
The application of Integrals we will focus on this week is area and volume.
AREA BETWEEN TWO CURVES:

You can do this with an x-axis orientation in which case your limits of mtegratlon come from
the x-axis and you do TOP-BOTTOM.

y-axis orientation is RIGHT-LEFT and your limits come from y. Your functions must be solve
for x in terms of y.

VOLUME BY DISKS:
b 2
7 [, (R(x)) dx
VOLUME BY WASHERS:
b 2 2
n [ (R()" - (r(x) dx
'VOLUME BY KNOWN CROSS SECTIONS:

Must know volume formulas for square, rectangle, equilateral triangle, and right isosceles
triangle

AVERAGE VALUE:
1 b
i o F(x) dx
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S. The graph of the piecewise linear Sanction £ is shown n the Sgore above, If
g(x)=| ; J(t)at, which of the following valnes is greatest? g ﬁ"’e@‘*‘“’: b arew
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10. The graph of fanction f is shown above for 0€ x<3. Of the following. which lias the Jeast
value?
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(B) Left Riemann snm approximation of L S (x)dx with 4 subintervals of equal leagth
. e, ¢ :'rv\odc’
Riemannsnmnpp:oximnﬁmofj:f(x)dx with 4 subintervals of equal length . bndaf
(D) Midpoint Riemann sum approximation of J':f (x}dx with 4 subintervals of equal
length | clegef o e e f v
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(E) Trapezoidal sum approximation of L“f (x)dx with 4 subintervals ofequal length s
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79. If Ii f(x)dx=-17 and j : S (x)dx=—4. what is the value of _[ _ss fx)dx?
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83. What is the aren enclosed by the ewves y=x"—8x* +18x~3 and y =x+3?
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91. What is the average value of _y==-;?-‘?-sf-—- on the closed interval [-1, 3]?
X +x+2
\ ‘
(A) -0.085  (B) 0.090 0.133 (D) 0244  (E) 0.732
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62. A city Iocated beside aiser has a teetanguiar boundary as shown in the Sigare above. The
population density of the city at any point along asteip & miles fomthe rivet’'s edgeis
F{x) persons per square mile, Which of the fllowing expressions gives the population of
the city?
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$5. Ifatrap;a_ggngmmm’gt%mxmm _[ S}, and a right Riemann sum

xmdmmexmtes j Flx)ix, which of the ﬁﬂ!owmg gotild be the graphof y = f1x)?
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86. The base of a solid is the region in the first quadrant bounded by the y- axis. the graph
of y = tan™(x). the horizontal line y=3. and the vertical line x=1. For this solid, each
cross section petpendam]ar to the x-axis is a square. What is the volume of the solid? 4\2 2
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88, Qn the closed interval [2,4], whn:hofthe following could be the graph.ofa function
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7 Applications of Integration: Open Ended Area and Volume Problems
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. 3 =t
Pewy =332, 3x 24
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2. Let R be the region enclosed by the graph of f(3) = x* ~ 23x% + 4 and the horizontal line y =4, as shown in
the figure above.
(a) Find the volume of the solid gencrated when R is rotated about the l}g{izontal line y = <2,
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{b) Region R is the base of a solid. For this solid, each cross section ﬁnpeudicular to the x-axis is an isosceles
_sight lrinngle with a leg in 'R, Find the volume of the solid. O ) :
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= 3,573 ovr 3.574
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{c) Thevertical line x = £ divides R into two regions with equal arens. Write, but do not solve, an equation
involving integral expressions whose solution gives the value &, .
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5. Lot f{x) = 2x’ ~6x+4 and #x)= 4cos(-_,3i-n'.t). Let R be the reglon bounded by the graphs of f and g, as

shown in the figure above. o\ F)v,
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{b) Write, but do not evaluate, an mtegml expression tl;\a! gives the volu
rotated about the horizontal line y = 4.
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(¢} The region R is the base of a solid. For this solid, each cross section perpendicular to the x-axis is a z.quare.
Write, but do not cvaluate, an imegral expression that gives the volume of the salid.
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3. Let R be the region in the first quadrant enclosed by the graphs of f(x) = 81" and g(x) = sin (#x), as shown
in the figurs above.

(a) Write an equation for the line tangent to the graph of f at x = -%-
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{b) Find the arca of R. ~ ~\<~""‘:‘9\3 ,W\
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Js = £ cos T 202 - Cr cosb‘-c‘)
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(c) Write, bot do not cvaluate, an integral expression for the volume of the solid generated w'Ecn R is rotated
about thc horizontal line y = 1.
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