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This print-out should have 7 questions.
Multiple-choice questions may continue on
the next column or page — find all choices
before answering.

001 10.0 points

Find the slope of the tangent line to the
graph of

r=¢ -8
at 0 = /4.
1. sl = 1
. slope = 1
1 w/4
2. slope = Ze — 1 correct
3. slope = em/4
1
4. slope = —e /4
slope 1€
1 w/4
5. slope = Ze +1
6. sl 1
. slope = —————
P em/4 4+ 1
Explanation:

The graph of a polar curve r = f(f) can
expressed by the parametric equations

x = f(f)cosf, y = f(0)sinb.
In this form the slope of the polar curve is
given by
dy _ y'(9)
dx ' (0)

Now, when

we see that

y'(0) = e¥sinf + (e — 8) cosh,
while

2'(0) = e’ cosh — (¢! —8)sinf.
But then

y'(%): %(26”/4—8)7 5’3/6): 7

Consequently, at 6 = /4,

dy 1
] = — Zem4
>ope dzx lo=n/4 4°

002 10.0 points

Find the slope of the tangent line to the
graph of

r = 3+ sinf
at 0 = /6.
1
1. slope = —5\/3
1
2. slope = —gx/g
PP 3+3
4. slope = —2v/3 correct
5. sl 3V3—1
. slope = —
P V33
PP 3+3
Explanation:

The graph of a polar curve r = f(f) can
expressed by the parametric equations

x = f(0@)cosl, y = f(0)sind.

In this form the slope of the tangent line to
the curve is given by

dy _ y'(6)
dx x/(0) "
But when
r = 3+sinb,
we see that

y'(0) = cosfsinf + (3 +sinf) cosh,
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while
7'(0) = cosfcosf — (3+sinf)sind.
But then

() - 25

while

Consequently, at § = 7/6,

dy
slope = T b6 —2v3 |.

keywords: polar function, slope, parametric
equations, tangent line,

003 10.0 points

Find an equation for the tangent line to the
graph of

r = 4cosf —3sinf

at 0 =7/4
4 1
1. y = —x— =
Y73
3 1
2 = - -
Y 493+4
4 1
4 _ 3 + ! t
LY = g correc
3 1
5. Yy = Zflf—g
6 4 n 1
Y = —x+ -
Y= 3"T%
Explanation:

The usual point-slope formula can be used
to find an equation for the tangent line to the
graph of a polar curve r = f(6) at a point
P once we know the Cartesian coordinates

P(xg, yo) of P and the slope of the tangent
line at P.

Now the graph of r = f(0) can expressed
by the parametric equations

x = f(f)cosl, y = f(0)sinb,

and in this form the slope of the tangent line
is given by

dy _ y'(0)
dz x'(0)

f'(0)sin€ + f(0) cos o
f(0)cos® — f(0)sin

In the given case of
r = 4cosf — 3sinf,
therefore,

y'(0) = 4(cos’ 0 —sin?6) — 6sinfcosb ,

z'(0) = —8sinfcosh — 3(cos’H — sinb).
Consequently, the tangent line has

y(r/4) _ 3

o (m/4) 4
On the other hand, at § = 7/4,
11
P(xo, yo) = (rcos%, rsin %) = <§, 5) )
Thus, by the point slope formula an equation
for the tangent line at P is

_1_§<_1>
Y75 = 1\" 73

which after simplification becomes

slope =

3 +1
= - —
Y= 4573

keywords: slope, polar graph, parametric
equation, tangent line, point slope formula

004 10.0 points

Find the y-intercept of the tangent line to
the graph of

r =394



morales (am226923) — Section 10.4 — martines — (53390) 3

at the point P corresponding to 6 = 0.

1. y-intercept = 0

2
2. y-intercept = 3
. 1
3. y-intercept = 3
. 1
4. y-intercept = 3 correct

5. y-intercept = 1

Explanation:

The usual point-slope formula can be used
to find an equation for the tangent line to the
graph of a polar curve r = f(6) at a point
P once we know the Cartesian coordinates
P(xg, yo) of P and the slope of the tangent
line at P.

Now, when
r = 30— 4,

then
z(0) = (3e7? —4)cos¥,

while
y(0) = (3¢ —4)sind.

Thus in Cartesian coordinates, the point P
corresponding to § = 0 is (=1, 0). On the
other hand,

2'(f) = —3e ¥ cosf —sinf(3e”? —4),

while
y'(0) = —3e ?sinf + cosf(3e? —4),
so the slope at P is given by

dy _ (0 1
dzlo=0  2/(0) 3

Consequently, by the point slope formula, the
tangent line at P has equation

)

and so has

1
y-intercept = 3

005 10.0 points
Find the length of the curve defined by:
r=sinffor, 0 <0 <.

1.0

2.2w

3. T correct
4. 4m

5. 7/2

Explanation:

d
We first find the derivative d—z =cosf. The

substitute into the formula for lengh of a curve
h dr
L= P4+ |- db
[y (@)
We then have:

L:/ \/sin? § + cos? 4 d9:/ 1do=m
0 0

006 10.0 points

Which one of the following integrals gives
the arc length of the portion shown as solid

blue in the graph
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of the polar curve

r = 1+ 2cosf.

1 4%/3
1. —/ (1+2cosh)?db
2 Js

/3
1 71'/2
2. —/ (1+2cosf)?db
2 Jo
47 /3
3. V5 +4cosbdb
2w /3
1 2%/3
4. —/ (1+2cosh)?db
2 Jo
/2
5. / V5 + 4 cosfdf correct
0
27/3
6. V5 +4cosfdb
0
1 27 9
7. = (1+2cosf)”db
2 /2
2T
8. V5 +4cosfdb
/2
Explanation:

The arc length of a polar curve r = f(0)
between 6 = 6y and 6 = 6, is given by the
integral

L= /: NENTTE

Now when
r = 14+ 2cosf.

its graph will

(i) pass through the origin when r = 0, i.e.,
at 0 = 2w /3, 47/3,

(ii) cross the z-axis also at § = 0, ,

(iii) and cross the y-axis also at 6 =
/2, 31/2,

as the graph above indeed shows.

Thus 6y = 0 while §; = 7/2 and
2+ f(0)? = (1+2cosf)? +4sin6
= 14+4cosf+4cos?0 +4sin’6
= 5+4cosb.

Consequently

w/2
arc length = / V5 +4cosfdb |.
0

keywords: arc length, polar graph, polar
curve, trig function, radical, double angle for-
mula

007 10.0 points

Find the arc length of the portion of the
graph shown as a solid curve in

—~

of the polar curve

r = 1—cosf.

1. arclength = 2

2. arclength = 2 —+/2
3. arclength = 4 correct
4. arclength = 2v/2

5. arclength = 2(2 —V/2)

6. arclength = /2

Explanation:
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The arc length of a polar curve r = f(6)
between 6 = 6y and 6 = 6, is given by the
integral

L= /: NERTY 3

Now in the graph above, §y = 0 while #; = 7.
For
r = 1—cosfdf

the indicated portion of its graph thus has arc
length

L:/ \/(1—c089)2—|—sin29d9.
0

But
(1 —cosf)? +sin @
= 1—2cosf + cos’ 0 +sin?6
= 2(1 — cosf),
SO

L = \/5/ v1—cosfdb.
0

To evaluate this last integral we need to elim-
inate the radical:

V1—cosf = 4/2sin%(0/2).

Consequently

L = 2/; Singde = —4[COS§];,

in which case

arc length = L = 4 |.

keywords: arc length, polar graph, polar
curve, trig function, radical, double angle for-
mula



