Honors Pre-Calculus
6.1: Vector Word Problems

1. Asled onaninclined plane weighs 500 |b, and the plane makes an angle of 50 degrees with the horizontal.
What force, perpendicular to the plane, is exerted on the plane by the sled?

2. Ifaforce of 25 Ibis required to move an 80 Ib sled up a hill, what angle does the hill make with the horizontal?

3. A weight of 15 Ib is placed on a smooth plane inclined at an angle of 24 degrees with the horizontal. What force
pushing along the plane will just prevent the weight from slipping?

4. What would be the largest weight a person could drag up a slope inclined 35 degrees from the horizontal if that
person is able to pull with a force of 125 Ib?

1.) 321.39 Ibs 2.) 18.21 degrees 3.)6.1 Ibs
4.)217.93 Ibs 5.) 136.1 mi, 8.45 degrees 6.) 184.4 degrees, 521.54 mph
7.) 3.92 mph, 0.77 mi, 0.32 hours or 19.35 min 8.) 228.2 degrees, 309 knots



5. A steamer sails 100 miles east and then 40 miles on a heading of 30 degrees North of East. How far is the
steamer from its starting point, and at what angle has it traveled from its starting point?

6. At what bearing and speed should a pilot head if she wants to fly due south at 520 mph when a 40 mph wind is
blowing from the east?

7. Ariveris flowing at 2.4 mph when a girl rows across it. If the girl rows at a still-water speed of 3.1 mph and
heads the boat perpendicular to the direction of the current, find the ground speed of the boat. If the riveris 1
mile across, how far down the river will she have moved by the time she reaches the far side of the river? How
long will it take her to cross the river?

8. Anairplane is headed at 230 degrees at 320 knots when a wind of 15 knots is blowing from the south. Find the
ground speed of the plane and the wind correction angle.

1.) 321.39 Ibs 2.) 18.21 degrees 3.)6.1 Ibs
4.)217.93 Ibs 5.) 136.1 mi, 8.45 degrees 6.) 184.4 degrees, 521.54 mph
7.) 3.92 mph, 0.77 mi, 0.32 hours or 19.35 min 8.) 228.2 degrees, 309 knots



HCP PRECALCULUS NAME
Review 6.1-6.3

Answer the following
1) Letr=7,s=2, u=(-14),and v =(5—2). Find |su+rv|.

2) Find the unit vector in the direction of (3,5).

3) Let A= (-2, 3) and B = (4, 5).

A. Express the vector AB as a linear combination of i=(10) and j
=(0,1).

4) Find u -v given the angle between u and v is § =55°and
lu/=3and |[v|]=2.

5) Leta =(6,2) and b =(—1,3). Find projab

6) Eliminate the parameters from the curve C defined by the parametric
equations and identify the curve.

{x:t+4
C: 2
y=5+t

7) Determine the parameterization of the line segment with endpts A = (2, -3)
and B =(1,2).

8) Find the angle between u=(—2,5) and v = (1, —3).



9) An airplane is flying on a bearing of 35° at 550 mph. A wind is blowing
with a bearing of 45° at 30 mph. Find the resultant speed and direction of
the plane.

10)A golf ball is hit with an initial velocity of 150 ft/sec at an angle of 29 from
the horizontal. Write a parametric equation that represents this situation,
and tell me how long the ball is in the air.

11)How much work is done in lifting a 45-Ib. child 8 feet off the ground if 100
Ibs of force is applied in a direction of (2,5)?

12)A Ferris wheel has diameter of 60 feet, it's center is 35 feet off the ground,
and it takes 25 seconds to complete one revolution.

Give the equations for the Ferris wheel. .

13.) When Paul throws a ball, he ALWAYS releases it at a height of 5 feet and at
an angle of 75 degrees.

Give the equations for the path of the ball if Paul releases the ball with an
initial velocity of 70 ft/sec.




6.3: Parametric Equations and Motion Examples
1. The Independence Day fireworks at Memorial Park are fired at an angle of 82 degrees with the
horizontal. The technician firing the shells expects them to explode about 300 feet in the air 4.8
seconds after they are fired.

a. Find the initial velocity of a shell fired from the ground.

b. Safety barriers will be placed around the launch area to protect spectators. If the barriers
are placed 100 yards from the point directly below the explosion of the shells, how far
should the barriers be from the point where the fireworks are launched?

2. Kaci Clark led the Women’s Pro Softball League in strikeouts in 1998. Suppose she throws the
ball at and angle of 5.2 degrees with the horizontal at a speed of 67 mph. The distance from the
pitcher’s mound to home plate is 43 feet. If Kaci releases the ball 2.7 feet above ground, how far
above the ground is the ball when it crosses home plate? (Hint: 67mph converts to 98.3 ft/s.

a. Write the parametric equations to model the path of the ball.

b. Find the amount of time it will take the softball to travel 43 feet.

c. Find the vertical position of the ball at that time.



6.3: Parametric Equations Practice

1. Sidisin a plane flying at an altitude of 3000 meters at a horizontal speed of 300 meters per second, and jumps
out of the plane for skydiving.

a. Write the x- and y-components for Sid’s motion as a function of time after he drops out of the plane
(before he deploys his parachute).

b. How high off the ground will Sid be if he releases his parachute after 5 seconds?

c. How far will he be horizontally from where he jumped the plane?

2. Justine climbs on the Singapore Flier (the world’s largest Ferris Wheel) at the bottom. The wheel takes 37
minutes for one full rotation, has a diameter of 150 meters, and the center is 80 meters above the ground.

a. Write the parametric equations for Justine as she travels around the wheel.

b. How high will Justine be after 21 minutes?

c.  What will the first time be when Justine is 100 meters above the ground?

3. Lily and Madelyn are having a catch. They are standing 45 feet apart, and Lily throws the ball with an initial
speed of 70 feet per second at an angle of 11 degrees (above the horizontal). When Lily releases the ball, it is 5
feet above the ground.

a. Write the parametric equations for the motion of the ball.

b. What is the horizontal distance of the ball after 0.3 seconds? What is the height?

c. What is the height of the ball when it reaches Madelyn?



HONORS PRECALCULUS

WS: 6.4
I. Convert the polar to rectangular form and describe the graph

1. r=-2sin@

2. r=-3cos@—-2sind

3. r=3secd

I1. Convert the rectanqular to polar form.

4, y=-4

5. 2x-3y=4

6. (x—=3)" +(y+1)" =10



HONORS PRECALCULUS
WS: 6.4 Applications of VVectors

1. Find the rectangular coordinates for the polar point (8, 5%)

2. Find polar coordinates for the rectangular point (-6, -6).

3. Convert the following equation to polar form. Show work.

3X+2y=5

4. Convert the following equation to rectangular form. Show work.

(x=5)*+(y—6)* =61

5. How would you find the distance between point (—3,%) and (7%) using the

Law of Cosines and a calculator??

6. Find a polar equation for a limacon with a dimple that is symmetric with respect
to the y-axis.

7.. State the domain and range of r =3+5sin&



1. Find the rectangular coordinates for the polar point (8, 5%)

2. Find polar coordinates for the rectangular point (—6,—6J§)

3. Convert the following equation to polar form. Show work.

2x—-3y=5

4. Convert the following equation to rectangular form. Show work.

(x+6)*+(y-5)>=61

5. How would you find the distance between point (—3,%) and (7%) using the

Law of Cosines and a calculator??

6. Find a polar equation for a limacon with a dimple that is symmetric with respect
to the x-axis.

7. State the domain and range of r =7+10cosé.



HCP PRECALCULUS NAME
6.4-6.5 Review

1. Give the rectangular coordinates (x, y) for the following point: (—4,57/4)

2. Give polar coordinates (r, ) with r >0and 0<6 < 2x, for the following point:
(813)

3. Plot the point A with polar coordinates (3, %j Then find two other sets of polar

coordinates for this point.

4. A. Sketch agraph of r=2+4sin26 on the following axes from 0 to 2r.
B .Sketch the polar graph of r =2sin&. Include arrows indicating which way the

curve is drawn.

5. Convert 2x—3y =5to polar form.

6. Convert r =2sin@—4cosé@into rectangular form.,



MORE PRACTICE
1. Find the rectangular coordinates for the polar point (8, 5%)

2. Find polar coordinates for the rectangular point (-6, -6).

3. Convert the following equation to polar form. Show work.

3X+2y=5

4. Convert the following equation to rectangular form. Show work.

(x=5)*+(y—6)* =61

5. How would you find the distance between point (—3, 5%] and (7%) using the

Law of Cosines and a calculator?

6. Find a polar equation for a limagon with a dimple that is symmetric with respect
to the y-axis.

7.. State the domain and range of r =3+5sin8



HONORS PRECALCULUS
WS: 6.6

I. Express each complex number in POLAR form.

1. —3+i 2. —2+i2 3. 5-5i/3
1. Express each complex number in RECTANGULAR form.
4, 2[cos%+ isin 37”) 5. 4cis5—” 6. 3cis£

I11. Find each product or quotient. Then write the result in rectangular form.

2cis—

7ci35—”
7. 4cisZ 3cis5—” 8. 3cis7—” 4”} 6
3 3 4

14cisz

IV. Find each power. Then write the result in rectangular form.

10. (2-2iV3) 11 (1+i)

12. (V2 —i)10



HCP PRECALCULUS

Review CHAPTER 6 NONCALCULATOR

1. The unit vector v in the direction of (-8,-15) s

2. Find the component form of the vector originating from (3,-1) with
terminal point (-5, 6).

3. Give the rectangular coordinates for each point:

a. (242, %) b. (-2, —30°)

4. Give the polar coordinates, with r >0and 0<68 < 2, for each of the
following:

a. (2,0) b. (-1,—/3)

5. Plot the point with polar coordinate (4, 5?”). Then find two other sets of
polar coordinates for this point: one set with r < 0 and the other with
6 <0.

6. Express 1z, z,, and zz, inpolarformif z, =2-2i and
z, =1+ «/§i .

7. Let z=3cis120°. Find z® in polar form and in rectangular form.

8. Find (1+3i)* using De Moivre’s Theorem

9. Sketch the polar graph of r=2siné. Include arrows indicating which way
the curve is drawn.



CALCULATOR PART

10. Determine the magnitude of the vector with initial point (-3, 8) and
terminal point (5, -2).

11. A vector v has magnitude 5 and direction & :3%. Find v.

12. A plane is on a bearing of 55° at a speed of 500 mph. If there is a 35
mph wind at a bearing of 65 °, what s the resultant bearing and speed of
the plane?

13.Letu =(11). Find the vector v such that u -v =8and | v | =+/32.

14.Determine the parameterization of the line segment with end points A =
(2,-3)and B = (1, 2).



TOPICS FOR CHAPTER &6 TEST

cl1l-0.3

ULt vector
Component form
Dot product=u, -V, +U, -V,

Magnituoe=\[x2 +y?
u=(x,y)=(|u|-cos,u|-sin o)
Uev

Awngle between veetors: €088 =——
Jul[v

. . UsV
Projection of w onto v: proju =£ ) Jv

v

Plane/wind problem

Work problem

. ) x = (V, cosf)t

Projectile motion problem , _
y =-16t* +(v,sin )t +y,

Eliminate parameters

Parameterization of a Lline, Line seament, or clrele

c.4-0.5
X2 + y2 — r2
Polar coordinates < rectangular coordinates ang
and ==
X
Plot polar cooroinates
Sleeteh ctrele, vose, Limacon with arvows
Radar Tracking problem
.6
r =+a? +b?
Standaro complex < trig (cls) form b
tan@ =—
a

Z,-7,=1,-1,Cis(6,+6,)
i=icis(6?l—6?2)

z, T,

DeMolvre’s Theorem = z" =r"cis(n-0)
Roots of unity

Solve: x" =a+Dbi

X=1rcosé

y=rsinéd
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