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Intermediate Calculus I
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Question 1. [Sec. 11.3, # 20] Identify the curve
r = tanf secf

by finding a Cartesian equation for the curve.
SOLUTION: Since x = r cos @, then cosf = z/r and tand = y/x, so that
_yr

r
r:tan@sec&:g-—_—Q,
T T =z

and y = 2?2, that is, the curve is a parabola opening upward with vertex (0, 0).
11.3, # 26] Find the polar equation for the curve represented by the Cartesian

Question 2. [Sec.
z? —y? = 1.

equation

SOLUTION: Since x = rcosf and y = rsin@, then
2% —y? =12 cos? @ — r?sin? O = r?(cos® O — sin” §) = 1% cos 26.
Hence the polar equation is
r?cos260 =1 or r? = sec 26.

Question 3. [Sec. 11.3, # 34] Sketch the curve with polar equation
r=1-—3cosf.

SoLUTION: The curve is sketched below.

,
L1
T, o
N kﬁf




Question 4. [Sec. 11.3, # 38] Sketch the curve with polar equation

r = 2cos 30.

SOLUTION: Using symmetry about the polar axis, we have
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Question 5. [Sec. 11.3, # 44] Sketch the curve with polar equation

20 = 1.

SOLUTION: The graph is sketched below.
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Question 6. [Sec. 11.3, # 60] Find the slope of the tangent line to the polar curve

r = sin 36
at the point § = %
SOLUTION: The slope of the tangent line is

dr .
—7 sinf + 7 cos 6 - 3 cos 360sinf + sin 36 cos b

dy _ do _
de dr . 3cos 36 cosf —sin30sinb
— cosf —rsinf
do
d_y _3cos%sin%+sin§cos%:O+73:_\/§-

- G T T _sinZsink _1
dz o= 3cos 5 cos g —sin g sin g 0—3



Question 7. [Sec. 11.4, # 18] Find the area of the region enclosed by one loop of the curve

r = 4sin 36.

SoLUTION: The curve is sketched below.
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Using symmetry we have

51 1[5
A:/g ~(45in36)2 dg = —/6 16 sin? 30 6
0 2 2 0

™

:8/6(1 — cos66) b = 8(0 — %sinGG)
0

6

0

Question 8. [Sec. 11.4, # 24] Find the area of the region that lies inside the curve r = 1 — siné and
outside the curve r = 1.

SOLUTION: The curve is sketched below.
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Note that the points of intersection are § = 0, 7,27 (set 1 —sinf = 1).

Using symmetry again, we have

1 0 0
A:2~§/ [(1—sin9)2—12]d9:/ (—2sinf + sin® ) df
—m/2 -z

0
= / (—2sinf + %(1 — cos20)) do

-
2

_[2cos0+ Lo~ Leinog] = 2—1(—5) =24 %
= COS B 4Sln - = = .
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Question 9. [Sec. 11.4, # 30] Find the area of the region that lies inside both of the curves r = sin 26
and r = sin 6.

SOLUTION: The graph is sketched below.
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To find the points of intersection:

sin20 =sinf implies 2sinfcosf —sinf =0 implies sinf(2cosf —1) =0
1 5
implies sinf =0 or cosf= 3 implies 6 =0, %, %

and the pole.

Using symmetry, we have
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Question 10. [Sec. 11.4, # 32] Find the area of the region that lies inside both of the curves 7% = 2 sin 26

and r = 1.

SOLUTION: The curves are sketched below.
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Using symmetry,
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Question 11. [Sec. 11.4, # 40] Find all points of intersection of the curves r = cos 36 and r = sin 36.

SOLUTION: The curves are sketched below.

Since cos 36 = sin 30 implies that tan30 = 1, then 36 = 7/4 4+ nm, and thus § = 7/12 + (n7)/3, and the

points of intersection are
1 =« 1 3 1 bm
—, —_—, —_—, d th le.
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Question 12. [Sec. 11.4, # 46] Find the exact length of the of the polar curve

r:e%, 0<6<2m.
SoLUTION: The length of the curve is given by

2T
2—0— d@-/ /e + (2e29)2 df
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