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Hr= 251n(46’) intersects zero at multiples of Z, therefore the limits of integration must be of the same nature. Using the polar area

formula, — J' 240=
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7) By completing the square, X -i-l6y2 +4x—-96y +132 =0 becomes ( pE ) + (y e ) =1. This is the equation of a horizontally

aligned ellipse with center (-2,3), major axis 4 and minor axis 1. The area of the revolved surface can be found using the Theorem of Pappus.
The area of the ellipse is /@b or 477 . The distance that the centroid (center of the ellipse) passes through is 27[(6 - (— 2)) =167 . Thus
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15) » =3 —3cos@ is a Cardiod, meaning it is symmetric about the polar axis. The only possibly tangent line at 2 points is on the tip of the
“heart” portion of the Cardiod. This tangent line must be vertical since the Cardiod is symmetric about the polar axis. To find the vertical

tangent, ﬁ=0:x=rcos¢9=(3—3cos¢9)cos'9=3cos€—3cos2 0= ﬁ:3sin9(2cosx—1) d——O when 0 =0,7,— 4 5”
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The two endpoints that are linear and both tangent to the graph are (3 ”j (3 Sﬂj @
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\/ —4x* V1 —2x2
sin sin
17) Ism pcos’ gdg = j-sm ¢cos ¢ cosgdg = JA[sm ¢ —sin ¢]cos¢d¢— ¢ ¢ +C
18)u = du=—_ dv=1dx, v= X o= In(x> +1) v = 1t = arcsi dx
u =arctanx, u_1+x2 ,av=lax, v=x= xarctanx—jl _dx ™ xarctanx : +C.Iar081nx x = u=arcsmx, dy = o )
+Xx —X
. . 1 +1
dv=1ldx, v=x= xarcsinx— [ 2= xarcsinx —y1-x’ + C == xarctan x + xarcsin x +y1- x> — n(xz ) +c d
1-x°
¥ o 2
19) lim 5 = —, use L’Hopital’s Rule= lim 5 —» use L’Hopital’s Rule= lim 5 use L’Hopital’s Rule= lim =0 @
xoQe™ oo x> 4e™ oo xom 8™t e ] 6™
xz x4 x6 X8 (_ l)nx2n ' . '
200 1 -——+———+——...4 =———+... is the Maclaurin Series for y =c0Sx. @
20 4 6 8 2n+1

21) p-series test for convergence is proven by using the Integral Test. A p-series converges if p>1
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thus at (2 1) the graph is concave down. I
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27) Area of equilateral triangle= il \/g:Voluij{ al ) ﬁ}dx:%
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29) f(x) =2cosh(2x)= %:4sinh(2x) B
X
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30) Solve for the upper bound: x*> =—-2x+4 = x = \/_ .M, =p J-r 2x +4—(x? ))]ix —M @



