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MATH 101

Assignment 7

1. (2 marks) Classify the graph of the following equation as a circle, parabola, ellipse or hyperbola
and write the equation in standard form. Identify the coordinates (h, k) of the center (or in
the case of a parabola, the vertex) of the conic section.

4z? — 32z 4 99 = 9y% — 6y
x*-32x - QY™+ 6y =~ 19
UG- BxHe) - A (Y= By v d) = ~4q4 €4
L (x-4) - °\G3--’§§‘=—34

(4 =\ (x4 _
n*a____f—,\ = {

“l&Terbo\a witlh Center (‘-l" J3‘

2. (1 mark) Convert the parametric equations z = 3cosf and y = 1 +sin § into an algebraic rec-
tangular equation by eliminating the parameter and sketch its graph, including its orientation.

— ~ .«:SFQ
§ecos® and ri=Sind ~

Since (oS0 +sia = [, then

é\t*r (4-1)"=\
E\l‘\YSQ wifh Center (o,0).
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3. Consider the set of parametric equations z = —2—t2 —tand y = §t2 +t.

(a) (1 mark) Find the (z,y)-coordinates of any points of horizontal or vertical tangency to
the curve.

%’%‘-z{z-\=o =41 Att=1, = (-23) vr
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(b) (1 mark) Sketch the graph of the curve, including its orientation.
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(c) (1 mark) Eliminate the parameter and convert the parametric equations into a rectangu-

lar equation, one that does not involve roots. Hint: Start by adding or subtracting the
parametric equations.

x+y=1" .
y-x=gb = = 4

, X+‘3:(3%31 iy l—\[x-\ra\:(a'xv

o~<‘ X2~97<9+‘jz— L{X-L{D =0
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4. (2 marks) Find the arc length of the curve defined pa.ra.metrlca.lly byz=4e/?andy=¢€t -1t
for0<t< 1

= Qe% aed éﬁ: et——l
“ ds= I(S')‘Jr( ey dt = | (Je*")‘*r(e* O dt = Jiets et pets dt
= Jett+ gety 1 dt = J(ete) dt = (e ) dt

{
-\ @rydt - [e4£]) = Gord-(ire)- @

5. (1 mark) Find two sets of polar coordinates (r, ), with 0 < 6 < 2, corresponding to the point
having rectangular coordinates (3/2, —v/3/2).

N
P ey = (BN (2) - Tte 3 D=2
-8 & G Sy
= 7‘)( (\—Av\e”' x=—'——3/2":7 'i- ;> e: C o~ T
"
(3/31 }’-) SiV\Ce Yail\‘l' VS in QY ’ Hhen
QI |

(r,e\:(@,‘%) ~ (‘J'f,s-‘{‘

6. (1 mark) Convert the polar equation 7 = —3cscé to rectangular form and sketch its graph.

—_—3 /2
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7. (3 marks) Consider the polar equation
r =3 — 2sin6.
(a) Convert the polar equation to a rectangular equation, one that does not involve roots.
Y= 3y - 2c5inl
X% v e By~ 24

3y= X ¥ \a 2+ g

A

= (Yo )
AT+ Y?) = (R%g>2y)”

(b) Sketch the graph of the polar curve.
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8. (3 marks) Find the polar coordinates of any poi'nts of horizontal or vertical tangency, excluding
the pole, to the polar curve r = cos3§ for —7/2 < 6.< /2.

X = YCos® = Cos30 cosb = Cos'O

— 2 e Sia®=0
de _ o sm@ =0 = Cosd =0

b= %3 -0

= )
(f’o,r“’-) i

é = sing - 00539 sin O

éa6 - Cos’0 (CosO) 6—3&:51991\9\ sin0
d 2
_ Coste— 3050 50

= Cos*8(Cos™0 - 35in*0)

= cos6 (V- S0~ 3si0)

= Cos™© (\—'-(Sinze)

= Cos‘G[\—— ’;s‘\na§(\+ asma) =0
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9. (3 marks) Sketch the graph of the rose curve r = 4sin 36 and find the area of one petal.
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10. (3 marks) Find the area of the region inside the curve r = 2k cos 6 and outside the curve r = k,
where k > 0 is a constant.

Y'-'-\( =) 2= K" = x"’-&‘a"z IC" is cirele of radius K
Centeced ot (0,0)

Y= QKCSO=> X* = AKYCosO = X +y = akx
= XEkcrkEayr=kt = (x-K)*+ d"': k* is Girele of
fodius K Centered it (k,o).

’T‘Wl :
Gr% ; “% /Y‘:ZKCOSG
‘V\“'CVS‘QC‘("\"N-'
- o QKeesO = K
- _ . -
11/ )% => (o583 D63
=K -
T -3

Res B B [‘li gg(;zkoose)u@* Jz'fklde‘l
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) iy

= g—%- L\_KZ-COSJ_OAQ.— SO

= (¥ [y (1229)- k] de

wH

k*d

= §? g? [—\.h;z cosae] do
- sz 0+ §in26]:73

= (2 (F+E)
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11. (3 marks) Find the area of the surface formed by revolving the polar curve r = 2+ 2cos § over
the interval [0, 7/3] about the polar axis. Round your answer to three decimal places.

Y | RO

ds=Jv2s (95 do = {(a+amwse)+ (- 2sine)® db WF"

= J‘H S oSO +4Cos O +4sint9 dB

= {84 2cos8 J9 = 25 {rcos0 db
3 T |
S: mrgo singds - QrS’[amcose) sing « J2 {1+ cosp d6
™ ° pus 3/
= ‘BWEJ’(M os) Sind A1+ cosg 40 = 'gﬂﬁis(l%oSB)(-SZnB)d&
9 . AR N
b= Sh\"s i [(2\ 5/:} . =
o -—%—(HODSOB o = "———~T£ [(2-3 i |
qA3- 32

| “\bw{z [ AA3-32
—*-‘-—L‘Tg‘(%%_—‘*ﬁ>= o e

= ':tg.(g;-q,g) ~ YH1.A4T






