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Lesson: April 21, 2020

Objective/Learning Target:

e | can calculate areas between curves expressed as functions of y
e | can find intersections of curves to determine the limits of integration

e | can use a sum of multiple definite integrals when curves intersect at more than two places

Review: Review the lesson from Monday, April 20
Watch: Area Between Curves in terms of y



http://khanacademy.org/math/ap-calculus-ab/ab-applications-of-integration-new/ab-8-5/v/area-between-two-functions-of-y

Builders use various methods for laying the planks on a deck. There are aesthetic
and practical considerations to take into account when deciding on the decking
pattern (diagonal, horizontal, herringbone, vertical). Today we will compare
horizontal and vertical planking methods for decking a region.

1. Imagine you are building a deck on the region shown below, enclosed by the curves y = 2x + 4
and x — 5 = —(y — 4)2. On the first graph, sketch what it would look like to use vertical planks.
On the second graph, sketch what it would look like to use horizontal planks.
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1. Imagine you are building a deck on the region shown below, enclosed by the curvesy = 2x + 4
and x — 5 = —(y — 4)Z. On the first graph, sketch what it would look like to use vertical planks.
On the second graph, sketch what it would look like to use horizontal planks.
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When using vertical planks, at what x-value do the planks start? At what x-value do the planks
end?

When using horizontal planks, at what y-value do the planks start? At what y-value do the
planks end?



. When using vertical planks, at what x-value do the planks start? At what x-value do the planks

o X = -1L.15 X =5

When using horizontal planks, at what y-value do the planks start? At what y-value do the
planks end?

Yy=1.5 ¥ =0
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If there are 20 planks used, how wide would each plank be if the planks are laid vertically? How
wide would each plank be if the planks are laid horizontally?

Which method of laying the planks would make it easier to determine the length of each plank?

Why?



4. |If there are 20 planks used, how wide would each plank be if the planks are laid vertically? How
wide would each plank beif the planks are laid horizontally?

aAx  B-=L128) o ai2s =l .0.225 Ay
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5. Which method of laying the planks would make it easier to determine the length of each plank?

Why? Horiumtal planks belause tne lengin of
eathh planik s me diffevence bvetween me x-values

of tne Z curves. When usin verH cal P"'\k—s,
e vugper t lower turve” chAange.
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Write an expression that would give the length of a horizontal plank at a given y-value.

Hint:
Solve the given equations for x.

Length = x, - X,
=f(y) - a(y)



Answer
= -(y-0)" +5 x= 4 (9-4)
(5"(9"4).‘) - (t(\j-‘l')) = lengtmof pranik



7. What is the exact area of the deck?

Hint:
Use a definite integral.

Use your answer from #3 and #6.



7. What is the exact area of the deck?

oy — L du = 15.18T5
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Imporfant Ideas: .
I e upper curve ru‘uircs 2 or more definilions, consider

using a rignr curve and a \eft curve (nerizonta| VGCM'CS)




1.

Examples

Let R be the region in the first quadrant bounded by the curves y = Inx, y = 5 — x, and the x-
axis, as shown below.

a. Find the point of intersection of the two curves. '

b. Write an integral expression in terms of x that 0
would give the area of region R.




Example Answer

a. Find the point of intersection of the two curves.

(- V1B 4414, 1.300558p) |

'

b. Write an integral expression in terms of x that 0

would give the area of region R.
3. vi84414 S

IJLnx dx t 5(5"‘)""
T 3.0934414



Example

c. Write an integral expression in terms of y that would give the area of region R.

Rewrite the equation to solve for x.

d. Find the area of region R.

14




Example Answer

c. Write ap jntegral expression in terms of y that would give the area of region R.
30 ts ¥ v

J((S-g) -e,') dy

d. Find the area of region R.

L.9%b




Example 2

2. Determine the area of the region enclosed by x = % y2—3andy=x-—1.




Example 2 Answer

2. Determine the area of the region enclosed by x = -:;yz —3andy=x-1.

| :% 2z Lo ok
- (;f ' 2 I[(‘)") -('&5"-5)] dy =11
i /2‘1.'%:\ "




Practice

Practice with Answers

Textbook Problems:

Pg. 452: 14, 27, 30

Lesson lesson adapted from resources found on Calc Medic


https://drive.google.com/file/d/1ytDvEBQ8GMfmjPVh6X0KYWl8HbGo3exN/view?usp=sharing
http://calc-medic.com

