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2. The figure above shows the polar curves r = f(6) = 1 + sin 8 cos(26) and r = g(6) = 2cos 6 for
0<6< % Let R be the region in the first quadrant bounded by the curve r = f(6) and the x-axis. Let S be

the region in the first quadrant bounded by the curve r = f(0), the curve r = g(6), and the x-axis.

(a) Find the area of R.

(b) Theray 6 = k, where 0 < k < % divides S into two regions of equal area. Write, but do not solve, an

equation involving one or more integrals whose solution gives the value of k.

Source: 2017 AP Calculus AB and BC Free-Response Questions
Copyright (© 2017 The College Board.
Reproduced with permission. http://apcentral.collegeboard.com.
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(c) Foreach®, 0 <6< % let w(6) be the distance between the points with polar coordinates (f(6), 8) and
(g(6), 6). Write an expression for w(6). Find wy, the average value of w(0) over the interval 0 < 6 < %

(d) Using the information from part (c), find the value of 6 for which w(6) = wy. Is the function w(0)
increasing or decreasing at that value of 8 ? Give a reason for your answer.

Source: 2017 AP Calculus AB and BC Free-Response Questions
Copyright (© 2017 The College Board.
Reproduced with permission. http://apcentral.collegeboard.com.
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2
@ 1 j;’/ (F(0)) dO = 0.648414 | - integral
1 : answer
The area of R is 0.648.

® [((20)7 - (7©@)2) a0 = L[ ((2(0)? - (1(0)7) a0 I integral expression
2: for one region
—OR — 1 : equation

[(e0)? - (7@)2) a0 = [ ((2(0)) ~ (1(0)) do

Source: 2017 AP Calculus AB and BC Free-Response Questions
Copyright (© 2017 The College Board. .
Reproduced with permission. http://apcentral.collegeboard.com. J@ TexAS INSTRUMENTS
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(c) w(0) =g(0)- f(0) 1:w(6)
3: 3 1:integral
j”/zw(ﬂ) do 1 : average value
wy ==L = 0.485446
s
-0

The average value of w(#) on the interval [0, %} is 0.485.

(d) w(0) =w, for 06 < % = 0=0.517688 5. [ 1:solves w(6) = w,
1 : answer with reason

w(6) = w, at 6 = 0.518 (or 0.517).

w(0.518) < 0 = w(0) is decreasing at & = 0.518.

Source: 2017 AP Calculus AB and BC Free-Response Questions
Copyright (© 2017 The College Board.
Reproduced with permission. http://apcentral.collegeboard.com.
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Part (a)

1 7!‘/2
Area = 5/ [£(0)]* d6 = 0.648
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Example 1 More Areas
(a) Find the area of the region in the first quadrant bounded by the curve
r = g(#) and the z-axis.

(b) Find the area of the region in the first quadrant inside the graph of r = f(6)
and outside the circle r = 1.

Solution

B 1 7T/2 9 B 1 7\'/2 9
(a) Area = = [g()]do = = 4 cos® 6do
2 Jo 2 Jo

:2/”/21+cos29 d9:9+sin20]”/2
0 2 0
_7r+sinﬂ'_7r

) 2 2
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Solution
(a) :
g(ﬁ):=2- cos(&) Done
I I
2 2
= | () e
2 Jo
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Solution

O

(13)
4 r =1+ sinfcos(20)

1+sinfcos(20) =1 = sinfcos(20) =0 = 0 = %
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/4 /4
(b) Area = %/ [f(0))% do — %/ 12df = 0.153
0 0

raD {11 3 mm 1.4 IR

154y
rl(8)=1+sin(t7}- cos(z- 6} z S (4. J2_—5)
1 : 96
L1 (o)2-1)ae
2o
n 0.152913
|1
-0.5 1 1.5 1 ((}‘(ﬁ))z—l)dﬂ
2 )o
-0.5
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Part (b)

0
k

J ((8('9))2—(/(0))2)d8=c,k
0

F=-2.4265 or k=-2.02756 or k=0.273888
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Part (c)

1
-0

/2
/ w(0) db = 0.485
0

W(9)==3 (9)7‘(9) Done
£ 0.485446
2
wle) a6
0

0.763

-0.25

-0.5

(Sl e
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Part (d)
. 71'
@ Solve the equation w(f) = w4 for 0 < § < 5 = 0 =0.517688

e w'(0.518) < 0 = w(h) is decreasing at § = 0.518.

&)
{o0.517688} T

A zeros(w(ﬂ)—a,&)psasg —~d

i(“‘(x))t(=d[l] -0.581859
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Example 2 Arc Length J

Find the length of each polar curve.

Solution

b 2
dr

Recall: L = 2 — do
eca /a re + <d9>

r =14 sin 0 cos(26); % = cos 0 cos(260) — 2sin 0 sin(26)

[1.7 [ 18] 1.0 | NZE
| PR

=
2.16817
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Example 3 All My Life’s a Circle
Consider the polar curve described by r = ¢g(8) = 2 cos 6.

(a) Show that the Cartesian equation for the polar curve described by r = g(0) is
a circle centered at (1,0) with radius 1.

(b) Find (analytically) the length of the polar curve r = g(#) for 0 < 0 < g

(c) Find (analytically) the area of the region in the first quadrant bounded by the
curve r = g(0).

*i3 Texas INSTRUMENTS



Calculus Exam

| education.ti.com

*i3 Texas INSTRUMENTS



	2017 APmath text inlined[fg]math text inlinedfgmath text inlined[fg]math text inlinedfg® Calculus Exam
	Outline
	Technology Solutions and Problem Extensions


