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2. Given the Cartesian equation in terms of x and y, write the polar equation in terms of 7 and 6.
Your equation should begin with “r =
a. xX*+y’=x+y
> =rcos O+ rsin 0
| r=cos 0+ sin 0 |

2

b. xz(x2+y2) =y

2
2 2 Y
X+ =
( y ) e
r* =tan@  Take square roots of both sides.

c. y=3—-2x

rsin @ =3 — 2rcos 0
rsin 0 + 2rcos 8 =3
r(sin @ + 2rcos ) =3

3

2cos@+sinf

3. Recall the area from § = a to § = Finside a polar graph is J‘ﬁ%rzd 0
’ -5
a. Find the exact area of the region inside one leaf of the 5-leaved rose » = 5cos 56
You can use the FNINT command, but provide an exact area.
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Divide both sides by 5: 6= 10 o 2 o
The smallest positive value is the solution to 104

s9=" 5
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Solve when r = 5cos 56 = 0.
The smallest negative value is the solution to

I\J

Divide both sides by 5: 6 = %
We can also solve this graphically.

. . . 2
Sketch a cosine graph y = 5cos 56. There are 5 cycles in one interval of [0, 27], so a first cycle happens on [0, Tﬁ].

We can sketch one petal in the polar grapher if we set fmin = —— and § max = —. 0
10 10 WINDOW
Omax=0.3141592654
wele Oster=0.01
} (.sr1?)de Xmin=-5
e 3.926990817 Yooy
. Ascl=1
ri1B5cos(5@) ynin=-s
Yscl=1
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b. Set up the integral to calculate the area of the region inside the inner loop

of the limagon 7 = V2 —2sin@ . Use the FNINT command to find the area
and approximate it the area to two decimal places.
To find the integration limits, find where r = V2 -2sinf=0
where 0 < <27, since this will be where the inner loop starts and ends.
TIP: The dashed lines in the above graph are the
polar equations @ = & and € = S, where o and S are the lower
and upper limits of integration. You can enter these values in your polar
grapher as Omin and Gmax to check that you have sketched only the inner loop.
Solve r=+2—2sinf=0 graphically or algebraically.
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3. The arc length from 8= 0to § = 11 of a polar spiral r = 66” is given by J:l r +(

Report the arc length correct to the nearest whole number.
You can use the FNINT command. Round to the nearest whole number.

r =60
£=129
do

11 11
L [Jr12+(129)2]d0 L [J(sez)z+(1ze)2]de

.............................. 2772:.984972 or i 2772084972,

11
[ (66%) +(120)* |d0~[2779




4. Find the indefinite integrals. Show work.,
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c. sin’® xcos® xdx = 4"005 L 4
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5. Consider the mtegralj dﬂ. #u u'+c= CO&X 7‘05‘?* -
cos’ @
a. Select which of these is the antiderivative for the integral I 299 do.
A.sinf+C B.cos@+C Ctand+C D cscHJrC @s&cH-FC F.cot@+C
G.—-sin@+C H.——cos@+C L —-tanf+C J. —cscO+C K.—sec8+C L.—cotd+C

M. All of these.  N. None of these.

Explain your reasomng for your selectlon

b. ; .‘ +C m formule
Method 1+ (3108 4 ¢ (g Sme 0= [seeotangdd = [sec )fn formula
Method 2! Let uscosé rsfnﬂ do = .j‘ 4 (-5ind)d8 = - j' Wide= 4+

du s -smnbdb sl " +C




6. Considerj-sec“ xtan"” xdx

a. Suppose we let = tan x. Then du= S@C,z X dx

17 2
Then we can write Jsec“xtan”xdx=f U ('*u ) du.

Your answer is a binomial in terms of u raised to a power multiplied by u raised to a power.
Do not multiply it out. Do not find the antldematne Just Icavc it as a polynomial.

(secxtan'"xdx = fu'? sec'®x- - sec *xche xdz

fu." (see?n)® “du 216
fu'M (1ttan x)"dnL fu"(l-}u Ydu
~9 use f +tanlxs sec X

s

b. Suppose we let w = sec x. Then dw = S€6 WS ERAW 4y

Then we can write jsecl4xtanl7xdx=f le(wl- l)e dw.

Your answer is a binomial in terms of w raised to a power multiplied by w raised to a power.
Do not mu]t1ply 1t out Do not find the antldc,nvatw;, Just leave itas a pol) nomial.
$cee'xtan'Tvdx = J'm-, xﬁm *x secxﬁanz x $ a2
~du = ( wt- l\ dw

= ( w' (tan 2y)f
{ —*) use uc -l = tanx






