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14. If x=r>—1 and y=2¢', then Y

dx
t t 1] t
@ < ® @ < O = ®
t t 2t—-1
2t : dy
2. If x=¢" and y=sin(2r). then —=
dx
2t .
2 e sin(2t) cos(2t) cos(2t)
(A) 4e”cos(2t) (B) cos(2D) ©) 22 (D) 2% (E) o



18. For what values of 7 does the curve given by the parametric equations x = =]
v =1*+2t> -8 have a vertical tangent?

(A) Oonly

pm L

(C) Oand % only

(D) 0, % and 1
(E) No value
A _ v 90 =0
t (2 -2)=0

’t,:-C)J’z——i
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2. In the xy-plane. the graph of the parametric equations x =57+2 and vy =3¢, for -3<7/<3_isaline
segment with slope
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Polar Review

Polar coordinates Plot points using a radius r and an angle 6: ordered pair (r, 6)
Polar axis A horizontal ray that heads to the right (x-axis)
Pole Endpoint of the ray that makes up the polar axis (i)

Ex8. The ordered pair (—5,-%) describes a point on the polar coordinate plane.

Determine which representations yield the same location as thc@cn point.
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Converting from If the point P with polar coordinates (7, 6), the rectangular coordinates (x, y) of P are
g:(l)ar;::ar:sangular given by: x = rcosf and y =rsinf ;
v

Helpful r=x4+ yz
relationships in
converting tang =% if x=0
equations *
Ex9. Convert from rectangular to polar.

(@) x+2y=5 (b) y = x? (c) 5xy=8

reos @ +2 rsin® )/Sl n© '—YFZQO oy STBOSDFCNE =Y

= . i i
ang = (CO§Z@ 5 fzco595\r18' =Y
i e
r'(COSQ"{‘Z—S‘V‘l@}"_D _§_,ﬂ_,_@; o P R
= = = A v r 5o INE
cocGt2sin® | COSG
Ex10. Convert from polar to rectangular.
(@)r=3“ Ll (c) r=csch
® 6= .
X’z,_}r\j')_: o\ Ton & = YA 1 ) Sia
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Extra Practice: Convert form polar to rectangular and vice versa.

1. (-l,%) 6.r=3

2. (-3,-1.57) 7. r=3cosf

3. (0,-5) 8. r=3-2cosf, =0
4. x*+y* =a’ 9. r=2cscH+3

5.y =9x




Graphing Polar 1. Test for symmetry.
Equations 2. Create a table of points (only halfway around the circle!); » and 6
Plug in @ values to the equation, solve for r.
3. Graph the points. Connect the dots. Consider the direction of the curve.
Tests for Symmetry | *Sufficient conditions for symmetry, but not necessary. A symmetry test may fail

but the graph may still have that specific symmetry. A failure of symmetry simply
means you cannot use that specific symmetry for a shortcut in graphing.

Polar axis (x-axis)

Replace 6 with -6.

= CV:
Is the resulting equation equivalent to the original? Cos cven

Recall odd/even functions. Sin =0 d 0(
_n . Replace 6 with &t — 6.
= 2 (-axis) Recall trig difference formulas.
Pole (origin) Replace r with —r.

Multiply everything by -1.

C6S (0= cos &
sinlk@)=-sn6




Ex11. Graph the polar equation: r = I — sinf

(OFolor ays
= =5 (”QWX
= ] Sin®
@ oe=%
r=)l—sn (T - &)
s s [%-\;@\—ﬁ—éo-ﬁ’@’C@S‘('{SimQK )
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Polar derivatives | First, determinc the x and y cquations based on the r cquation.
Recall: x=rcos@ and y =rsin@
(Replace the » with the polar equation)
B £'(e)
dy . "'dﬂ " f(@)cosl + f'(B)sinO
dx d,'"éa ~f(B)sind + f'|(6)c§l0

)
i.e. Numerator = take derivative of y with respect to 6
D i = take derivative of x with respect to 8

*You will probably need to use product rule!

Horizontal tangent | dy _ 0
de.
i s & -o ...........................................................................................
o de

Tangent lines at the | If f(a) =0 and f'(a)=0, then the line 8 = @ is tangent at the pole to the graph of
pole

____________________________ r=1(0)
FYI Zemesofr-f(ﬂ)canbeuedtoﬁnddm gent line at the pole.

Ex12. Find the points of horizontal and vertical tangency (if any) o the polar curve.
x=2(|rsin@doss G v Y= (Hs.tnS)S"_‘LQ
X = oS B+ S[nS 0S & s sinOA+sIN*&

L

M. %: cCOS @+ 2 suin&cosdb=¢
cosB(1+25108)=D
CoSE=D l*—Zsme'O

=1L 25/ s nac

—— NG — SAD +cos*O
-sinG - siare-+ (- s\N-@;o
—24nt8 —sin8 ¥\ =0

O= 2 anr0+snE — \

V.T. dv
a6

28 > —\
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= YCoS B

B F=8ls @<’

Fo vy:[gm@
e = Cos &
67\ - s Sin@‘COSQ
Ob%— = /7 ‘\ﬁﬁ siI’]QQ

dy 2nB CORES = =N (28D

d.x Q.
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Chapter and Section: Ch. 11 and 12 Name:

Date:
Lesson Topic: Intro to Vectors and Derivatives Period:
Questions/Main
Ideas/Vocabulary Not&s/Answcrs/Dcﬁnjtions/Examplcs/Scntcnces/k
Vector valued Plane curves: x = f{t) and y = g(t) \{\0‘\6 ’ P L
functions g AR
Ex1. Graph the vector curve r(f) = (¢t + 1)i + ¢ j. b

* Express r(7) parametrically.
Wit ==t |
yHd=t™>

* Solve forz.

X—l=+

¢ Substitute t into the y equation.

Lﬁ:(xﬂ D% +
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Extra Practice:
a) Sketch the plane curve represented by r(t) = 2costi — 3sinzj, 0 <t < 2=z

X{t)=2cost Yled=-3sint
o B -2 . -
"">‘<-2___ = EOSt —:‘%——:Slnt’
-y . 78 N&=_
cosTt + st = | )+ (=5) =
b) Sketch the plane curve represented by r(t) = 34 + (1 — 1)]. x_L */%]E'__\
We Ph Y=+ ~| &
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Summary:

1. How do you convert from parametric to rectangular equations?

2. How do you convert from polar to rectangular and vice versa? (Key formulas)

3. How do you find the derivative and 2" derivative of a parametric or polar equation?

4. What does the derivative of a parametric or polar equation mean graphically?
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