Nov 8, 2016

Exam 3
MAC 2312—CaAvLcuLus II, FALL 2016

(NEATLY!) PRINT NAME:

Read all of what follows carefully before starting!

. This test has 6 problems (18 parts total), is worth 100 points, and has 1 bonus
problem. Please be sure you have all the questions before beginning!

. The exam is closed-note and closed-book. You may not consult with other students.
. No calculators may be used on this exam!

. Show all work clearly in order to receive full credit. Points will be deducted for
incorrect work, and unless otherwise stated, no credit will be given for a correct
answer without supporting calculations. No work = no credit! (unless otherwise
stated)

. You may use appropriate results from class and/or from the textbook as long as
you fully and correctly state the result and where it came from.

. You do not need to simplify results, unless otherwise stated.

. There is scratch paper at the end of the exam; you may also use the backs of pages
or get more scratch paper from me.

. You may need the following trig identities:

cos(20) = cos’() — sin®(f)

1 + cos(260)
2 —
= 2cos?(h) — 1 cos’(0) = 2
— 11— 2sin%(0) sin2(0) — 1—*8(29)

sin(26) = 2sin(0) cos(d)




there s no math on this page

‘ If the Chicago Cubs taught us anything,

yesterday's failures only serve to magnify today's successes!




1.(a) (15 pts) Solve one of the following differential equations. Clearly indicate
which one you’re solving!

d
24y _ 1 — 2 or xlnx:(Zy\/3+y2)y/

xdaz

SOLUTION:

Part (b) is on the next page



(b) (15 pts) Solve one of the following initial value problems. Clearly indicate
which one you’re solving!

vy =e" —y, y(l) =2 or y’:%w, y(2) = 1.

SOLUTION:



2. (3 pts ea.) Perform each of the indicated conversions below.

(a) Find a pair of polar coordinates with < 0 which represents the same point as
the polar coordinates (3,57/6).

(b) Find a pair of polar coordinates corresponding to the Cartesian coordinates

(—1,\/§).

(¢) Eliminate the parameter ¢ to find a Cartesian equation of the curve z = 1 — 2,
3
y=1t"+ 1.

(d) Write the parametric equations x(f) and y(#) corresponding to the polar curve
r(6) = 6%

(e) Find the Cartesian coordinates corresponding to the polar coordinates (—4, 77/6).

(f) Find a pair of polar coordinates with 6 > 27 which represents the same point
as the polar coordinates (1,4m/3).



3. Let C be the curve determined by the parametric equations
x(t) =rsint y(t) = —rcost 0<t<2r (wherer >0 is a constant).

(a) (3 pts) Describe the graph of C'.

(b) (6 pts) Find the exact arc length of C'.

Part (c) is on the next page



4. (10 pts) Let D be the curve defined by x(t) = cost and y(t) = sint on the interval
0 <t <. Find the surface area of the figure obtained by revolving D around the
x-axis.

SOLUTION:



5. (15 pts) Find the area of the shaded region, where the outer curve is given by
r =2+ sinf and the inner curve is given by r = cos(26).

SOLUTION:



. (3 pts ea.) Match the following graphs with the Cartesian/parametric/polar equa-
tions which define them by writing (i)—(vi) beneath the appropriate equation(s).
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(iv) (V) (vi)
(a) r = 3sin(40) (c) 2* + y* = arctan® (y> (€) z=1t"—2t -1,
T y =25t
(b) x = (1 +2sint)cost, (d) x = 6cos2tcos?2t, 1
y = (1+2sint)sint y = 6cos 2t sin 2t B) r=a—y



Bonus (10 pts): Prove that the arc length of a polar curve r = (), « < 6 < 3, is

given by :
L= /j \/[7“(0)]2 + (%) df

by converting r into parametric equations and using the parametric arc length
formula.

SOLUTION:

10



Scratch Paper



