Friday, August 30 *Chairs up at
the end of class

Explain how to write an equation of a
line, if you know the slope and one point
the line passes through.

=mx—r\o yy =m(x=x)

=5(x-(?)
?" Gﬁ‘” F1=50)

August 30 - Day 3

Students will verbally explain how to

graph polar functions

(using the words:
angle, radius, terminal, initial...)



Air Traffic Controller

STUDENT ACTIVITY {continued)

One aftérnoon, 2 hot air balloon suddenly appeared as a blip on the 2ir traffic controller’s
traffic controllers, hot air ! they

radar scresn. To air balloons can mean trouble, especially if
drift too close to an airport and the airport’s airline traffic. In fact, hot air balloons are
prohibited from fying within 4 20.mile radius of the airport and its air traffic control tower,
9, ﬂnpdugﬂhmmmulwshmmeirmﬁcmmﬂumahm
air balloon. The polar grid shows the blip for the hot 2ir balloon at time ¢ = 0 minutes
and at 2 time 100 minutes later,

y

Hot Air Balloon
at t=0 minutes

Hot Air Balloon
at ¢ = 100 minutes

a. Express the tuo locations of the ot air balloon in polar coordinates.

b._Is the hot air balloon in violation of the aizport air space at either of these
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Air Traffic Controller

STUDENT ACTIVITY (continued)

Although the hot air balloon is not in violation of the 20-mile airport air space limit, the air
traffic controller is obligated to warn the hot airballoon pilot of its possible encroachment of
the airport air space. Since the hot air balloon pilot is not carrying a radio, the air waffic
controller sends a police car to establish visual contact with the pilot to alert him or her of
the possible danger. When visual contact is made by using the police car’s warning lights
and siren, the police officers will then use their amplified to the warning to
the balloonist. Rectangular north-south-east-west directions, referenced from the control
tower, namely, rectangular coordinates with the origin placed at the pole, can be used to
convey the exact location of the hotair balloon 1o the police.

10. Notice that the rectangular xy-coordinate system, its origin placed at the pole and the
positive z-axis along the polar axis, has been superimposed on the polar grid in
Question 9. s

a. Use right triangle trigonometry to determine the rectangular coordinates for the hot
air balloon’s location when ¢ = 100 minutes.” Show work and explain your

s (6)=25
20 cos(60) =X

b.” How many miles cast and how many miles north of the air traffic control tower is
the hot air balloon at f = 100 minutes?

[D miles east
. l?% miles (\Dl‘\‘\‘\ ¥

<. What are the rectangular coordinates for the location of the hot air balloon at
t = 0 minutes?
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| Air Traffic Controller i
 STUDENT ACIWITY (continued)

Air traffic llers must be prepared for
police and fire services. Since fire and police work with b
lized expressi lating (7. 6 di into (x, 7} di are needed. :

11. Given a point described by the polar pair (, &), use the diagram below and wrigonomery
to express the rectangular coordinates of z and y in terms of r and 6. Show work 10

Fap, r o0z
x5 -
y | eos D = x
] ~
S L Y A

~sinb - y

12. Apply the resuits in Question 11 to write the rectangular coordinates (z, y) for the
following polar coordinates (r. 8. i 3 =

a. The rectangular i pair for (20, 130°) is:
X=aD cosZ\a)

b. The rectangular coordinate pair for (12, 225% is:

¢, The rectingulis cotrlinate pait bar (10, ~30%) &
3

d. The rectangular coordinate pair for (-30, -315%) is:
* @. The rectangular coordinate pair for (17, 128%) is:
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y=20<in(50).
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Air Traffic Controller i : R e |
Part il Translating from Rectangular to Polar -

Bylheﬁmemepplieemabhmcadiuptuﬂxcbotalrhﬂloon.iuslbwaasﬂsm
and 33 miles south of the control tower. The ballogn is on the ground but not yet secured.
The police report this loaﬁmmxhemnol'gmangidnai-mﬁﬁumnuvﬂqmordsﬂh
rectangular form as (3,-38). Because the: balloon is on the ground, radar is unable to
detect the balioon. Until the balloon is secured, it continues to pose a danger to air traffic in
the area, especially if a gust of wind should suddenly send it airborne once again. >
.13 The air traffic controller must mark the balloon’s location on the radar screen.
a. Based on the rectangular coordinates for the hot air balloon, determine if the
balloon's position violated the airport’s 20-mile limit by finding how far the balloon
is located from the control tower. Show work to SUPPOIL your answer., .

b, What angle #could be used to locate the hot air balloon on the polar grid? Show

G +Gn*‘C§;§>:—bO -
o (o507 ‘.‘_‘,Cb",305> oo
£, 120) (b0
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| Air Traffic Controller
STUDENT ACTWITY (contined)

Ajr traffic controllers must be prepared for emergencies that raquke worhng mt.h
work wi

palice and fire servxms Since fire and police 3 A
d lating (r. 6 dit into (x, 7) di are needed. e

11. Given a point described by the polar pair (, &), use the diagram below and wigonomeny

;?Xmm'iem?ﬂmmrﬁmtéogmdymmohma.shawwotho
R X
g ="
£, P CsO=F
/1Y ¢ cos 0 = X
g
; X (8 s\“e:,rz_r

csnbd ‘-7/

v
12. Apply the resuits in Question 11 to write llxereaanguhrmzdinams (x, y) for the

following polar coordinates (v, ﬂ)
ir for (20)130') is:

a. The rectangular coordinate
. The rectangular coordinate pair for (12, 225") is:

_x=90 ws(

€. The rectangular coordinate paif for (10, ~30°) is:

.

d. The rectangular coordinate pair for (-30, -315%) is: |

e. The rectangular coordinate pair for (17, 128%) is:

SpringBoard™ Mathematicswith Meaning Pre-Calculus »

v ;zosm(\-.ao)

Alv'rrarﬁccumllef
Soadent Varsion 2.0

| Air Traffic Controller i : Jages %
Partlll Translating from Rectangular to Polar

Bylhenmethepohceanablgmcamhuptolhcbotairha]loon.nlslowadSmﬂsm
and 33 miles south of the control tower. The ballogn is on the ground but not yet secured.
“The police report this location to the control tower and the air traffic controller records it in

rectang\ﬂarfurmas(a-wa) Beﬁuse{hnbdbvnuon:hzymmd.mh\mablew

detect the balloon. Unulthehaﬂoonkmed.nuonunmmpumadangﬂ‘toumﬂicm
the area, apeeaﬂylfagmofmdshoddsuddw!ymdltMomm

.13 ‘l'lms.u-lnﬂicconu-nll& must mark the balloon’s location on chemd,n:sa-éen.

a. Based on the rectangular coordinates for the hot air balloon, dc:ermmeiilhe
balloon's position violated the airport’s 20-mile limit by finding how far the balloon
is located from the control tower. Sborwworkmwpponyon:mwu ?

3 : 3:2+ 36‘
33 %gﬁ j; i
3303 ) 3b=c* b

b. What angle #could be used to locate the hot air balloon on lhepdarg‘id’ Show

6--60

cos@ =

| b."
0= cos’ Q GO

(3 Givcaknoffompnkrnouxdamt:pahs(r,ﬂ)lhalemddheusodwlom:cchehol
air balloon'’s position. :

(6,60).
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Air Traffic Controller

STUDENT ACTIVITY (continued)

14, Sumsemwmmhotmhﬂmwu!dbesm 4 strong gust of wind pushed
the balloon to a new location. When the balloon was finally secured, its new position in

relation to the cantrol tower was (—zf.—z).

a Hwh&m&emwltmuhlnmhﬂmal&kww? Show
work to support your answer.

b. Give two possible angles for #that could be used for the hot air balloon's polar
coordinates (r, ). Show work to support your answer.

‘ ‘ Air Traffic Controller . Yo . y

16. Anappmad:in;:i:uaﬁis9milﬁvu1andoﬁ miles north of the air traffic control |
tower.
of the aircraft.

a D the ! di

b. Use your results in Question 15 to determine the polar coordinates for this aircraft,

¢ Calcul have not only f ‘but also inverse trigon:
functions. %mu*mauhﬂmotummwmpmthcmghionhemmﬁ
| at location (-8.95) , explain why the calculator gives the angle for the aireraft as

located at (8.-843).
15. vaenlpumtdmibedbyzhemmnguhrpaku.y),mlhednmbdw and’ J
trigonometry, to &p:ssthepolareowdxmaoirud&mmolxudz Show
wuﬂnns:pponmm
Y 2+ Q___s‘_l |
’ ; X y 17. The : di of an approaching aircraft are given as {-12-9).
Y x s AT
2, & :
\]x *)/ = )
) ;AU
X
- \/
9=-’m\ X
L 2 -
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