1. Put the hyperbola in standard form and find the values as indicated:

4x^2–3y^2–8x + 24y + 5 =0

Group the terms with the same variables and move the constant to the right side.


[image: image83.png]11. For the graph in 9B: Set up an integral representing the area inside the smaller
loop.
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Standard form of hyberbola = [image: image8.png]



Where (h,k)=center

[image: image9.png]Rewrite 4% — 3% — 8 + 24y + 5 = 0 in the form of astandard hyperbola equation

Therefore Hyperbola properties are:

(h,k):(l,A),a:%,b:%




Center:  (h,k)=(1,4)
 Foci:  
    [image: image10.png](b k+c), (hk—c)




      [image: image11.png]



[image: image12.png](1,4+¢), (1,4—c)
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[image: image14.png]



Vertices:

[image: image15.png](n,ke+a), (h,k—a)




[image: image16.png](e ho5




Asymptotes:
[image: image17.png]



[image: image18.png]



[image: image19.png]2. Put the ellipse in standard form and find the values as indicated:

4x2+3y2—8x+24y+5=0



[image: image20.png]4%+ 37 —8u+24y+5=0: Ellipse with center (k, &) = (1, — 4), semi - major axis b

— Y

E)

semi - minor axis




[image: image21.png]



[image: image22.png](k) =(1, —4).a




Center:
 [image: image23.png](k) = (1, —4)




Foci: 

[image: image24.png]For an ellipse with major axis parallel to the y - axis, the Foci (focus points) are defined as (4, k+¢),
(hk=c),

where

(nk+c), (hk—c)

is the distance from the center (/. k) to a focus.




[image: image25.png]



[image: image26.png]3. Find the equation for a parabola with focus: (3, -4) and directrix x = -1.




	[image: image27.png]‘%

Bpnﬁonofu.epzraboh:sz—sz(y+4)’nm— +y+3.

Vertex form: = %(erli)2 +1.





	


[image: image28.png]Describe the shape of the parametrically defined curve (eg, upper half of circle
with radius = 3, centered at (1, -2) ) and sketch.




[image: image29.png]4. x(t) = 5cos(t) + 5; y(t) = 5sin(t) — 2, -pi <=t <= pi.




[image: image30.png](t from 00 27)





[image: image31.png]5. x(t) = -2sin(t/3); y(t) = 2cos(t/3) + 2; 0<=t <= pi/2.
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[image: image33.png]6. Set up an integral (do not solve) for the length of the curve in #5.
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Bonus:

[image: image36.png]at =7 ~1.0472
3





[image: image37.png]7. For the point with (x, y) coordinates : (4, -4v/3 )
Find polar coordinates satisfying the conditions:

A)0<=r;0<=9<=2m B)O<=r;-2m<=9<=0

C)r<=0;0<=9<=2m D)r<=0;-2n<=9<=0




A)
[image: image38.png]To convert Cartesian coordinates (x, y) to Polar coordinates (r, 8) apply:

r=vd+y? e:m(l)





[image: image39.png]2 (3) =8
r=s

6=arctan( 2 |

o= wen( 47




[image: image40.png]Adjust 8 based on the quadrant of the point (4, —4v/3 )
IFin quadrant ll or lll, add n to 8
IFin quadrant IV, add 2n to 8

(4, —4v/3 ) isin quadrant v @





[image: image41.png]The polar coordinates of (4, —4y/3 )

(s, —gun)




B)

[image: image42.png]To convert Cartesian coordinates (x,y) to Polar coordinates (r, 8) apply:
PV omw(2)





[image: image43.png]



[image: image44.png]Adjust 8 based on the quadrant of the point (4, —4v/3 )
IFin quadrant ll or lll, add n to 8
IFin quadrant IV, add 2n to 8

(4, —4v/3 ) isin quadrant v @





[image: image45.png]Simplify

=arctan(—v/3) +

Use the following property: arctan(—x) = —arctan(x)

arctan (/3 ) = —arctan(v/3)
arctan(v/3 ) +7





C)

D)
[image: image46.png]8. Find rectangular coordinates for the point with polar coordinates:

A)r=-3;8=-7pi/a





A)
[image: image47.png]Conversion from polar coordinates to rectangular coordinates is simple: & = rcos (6),
y = rsin (6).
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[image: image49.png]



B)
[image: image50.png]Conversion from polar coordinates to rectangular coordinates is simple: & = rcos (6),
y = rsin (6).



[image: image51.png]5 (57
So.w=2-cos( - ) =Oandy=2-sin( - ) =2



[image: image52.png](2,9) = (0,2).




[image: image53.png]9. First sketch the (x, y) graph; then sketch the [r, 8] graph:
A)y=2sin(x) -1 B)r=2sin(9)-1




A)

[image: image54.png]10
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B)

[image: image55.png]



[image: image56.png]10. For the graph in 9B: Find the equations (in rectangular form) for the tangent
lines where the graph intersects the origin.




[image: image57.png]Conversion from polar coordinates to rectangular coordinates is simple: & = rcos (6),
y = rsin (6).



[image: image58.png]S0,z =0 - cos(3) = 0andy = 0 - sin(3) = 0.



[image: image59.png]z,y) = (0,0).
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[image: image60.png]fulzm.(e)—m

Applythe sum Rule:  [f(x) = glx)ax = [Ax)ax = [e(x),

:fDZsm(e)de—j;l 19




[image: image61.png]fnlﬁsin(e)tﬂzz(wus(l) +1)

f;m(e).ﬂ

Take the constantout: [a-Alx)dx=a- [fx)dx
=2- fnlsm(ﬂ)aﬂ

Use the common integral: [sin(8)d8 = —cos(8)

:Z[*cns(e)]a

@Gk [—oos(e)](’] = —cos(1) +1
LA =F(5) = Fla) =t 5 (F(x)) —tim— 4. (F(x))
limg_, g (—cos(6)) = —1

timg—, ; — (—cos(6) ) = —cos(1)

= —cos(1) — (—1)
Simplify
= —cos(1) +1

=2(—cos(1) +1)
fw=1
I3t

Integral of a constant: [adx = ax

=1 e](’]

simplify

=[e];




[image: image62.png]Compute the boundaries: [e]; =1

JoAx)dx = F(b) = Fla) =tim, ., ,_(F(x)) ~timy . o, (F(x))
limg_, o, (6) =0

limg_, 1_(8) =1

=1-0

Simplify
=1

=1
=2(—cos(1) +1) -1

simplify 2(—cos(1) +1) —1:  —2cos(1) +1

2(—cos(1) +1) -1
Expand 2(—cos(1) +1):  —2cos(1) +2
= —2cos(1) +2—1

Add/Subtract the numbers: 2 —1=1
= —2cos(1) +1

= —2cos(1) +1

= [y (<2cos(1) + 1)a8

Jy (=2c0s(1) + 1) =m(~2cos(1) +1)

=n(—2cos(1) +1)



[image: image63.png]12.If a0 = 3 and an+1 = (n+1)an, find a1, a2 and as.
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Here a₀=3
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[image: image69.png]13. Find the exact value of the series, or explain why it diverges:

AT =



[image: image70.png]Apply Series Ratio Test:  converges

= converges




[image: image71.png]Series Ratio Test:
If there exists an N'so that for all n > N,

IFL <1, then Y_a, converges
IFL> 1, then Y_a, diverges
, then the test is inconclusive

i1 _
a |
e
S0t 4
2 25
P

L <1, by the ratio test

= converges

@, #0and lim,, _, o]





[image: image72.png]BT et/n — /)




[image: image73.png]Apply Series Integral Test:  converges

= converges




[image: image74.png]Series Integral Test:




[image: image75.png]IF there exists an N> kso that for all n > N, f(n) = a, is positive, continuous and decreasing
Then 3 5o

£ and J;/(x)dx either both converge or diverge





[image: image76.png]Checkiif f(n) is positive, continuous and decreasing

is positive, continuous and decreasing from 7= 1
K == =il Ei(1) + 267 — i L
o == —1—o=ni(1) -2 -5 )

By the integral test criteria

= converges




[image: image77.png]14. Decide whether each of the following converges or diverges. State specifically
the test you are using, and demonstrate that test, carefully.

)
AL Gy




[image: image78.png]Apply Series Comparison Test: ~ diverges





[image: image79.png]Let ) a,, ) b, be two positive sequences such that for all ,

I3 b, converges, so does 3 a,
IF Y a, diverges, so does 3, b,
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[image: image82.png]e

Apply Series Ratio Test: ~ converges
S
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Series Ratio Test:

IF there exists an Nso that forall n 2 N, @, 70 and lmy _, ool 22 = I

IFL<1,then Y a, converges
IFL>1,then Y a, diverges
IFL=1, then the tes

ne)e L

Simplify

e | 252 =

L <1, by the ratio test

= converges
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