Name ________________________________________________________
Math 1020, Exam IV, Spring 2006 

1. One plane takes off from Allegheny County Airport and travels generally east in the direction of 95º at 175 miles per hour.  Another plane takes off at the same time traveling in a generally southwesterly direction of 200º at 160 miles per hour.  After an hour and fifteen minutes, how far apart are the two planes?


[image: image1]
1:15 = 1.25 hours; AB=218.75; AC=200; BC=332.41 miles

2. A building is built on a hill.  A man looks up from a position 500 feet downhill and notices that the angle to the top of the building is 17º.  He also notes that the angle that the back of the building makes with the hill is 24º.  Using the law of sines, find the height of the building.  (You may neglect the height of the man.)

[image: image2]height=1199.53 ft
3. Find the area of a triangle with the given vertices: (0, 5), (6, 0) and (3, -4).
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4. Convert the complex number 1 – 3i to polar form.
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5. a) Perform the multiplication and report your answer in polar form:
(1 – i)(3 + 2i)
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b) Perform the division and report your answer in polar form:
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6. a) Find 
[image: image8.wmf](
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b) Find all real and complex roots of 
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x

3

4

4

-

-

=



[image: image11.wmf](

)

(

)

(

)

(

)

218

.

324

sin

218

.

324

cos

495

.

1

4

,

218

.

234

sin

218

.

234

cos

495

.

1

3

,

218

.

144

sin

218

.

144

cos

495

.

1

2

,

218

.

54

sin

218

.

54

cos

495

.

1

1

218

.

324

4

1080

87

.

216

,

218

.

234

4

720

87

.

216

,

218

.

144

4

360

87

.

216

,

218

.

54

4

87

.

216

87

.

216

180

87

.

36

4

3

tan

,

495

.

1

5

,

5

4

3

2

1

1

4

4

i

root

i

root

i

root

i

root

r

r

+

=

+

=

+

=

+

=

=

+

=

=

+

=

=

+

=

°

=

=

°

=

+

=

÷

ø

ö

ç

è

æ

-

-

=

»

=

=

-

q

q

q

q

q


7. a) Find a unit vector in the direction of 
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b) Find the standard angle (in relation to the positive x-axis) that describes the direction of this vector.
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8. Find the angle between the vectors i + 2j and -3i – j.
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9. a) For a group of 8 distinct items, how many ways can I select the first, second third and fourth objects.
9*8*7*6=1680

b) For a group of the same 8 distinct items, how many ways can I choose groups of five items (in any order).
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c) Use the binomial theorem to find the expansion of 
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10. Find a formula for the nth term of the sequence 
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11. a) Find 
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[Hint: careful of the first term of the sequence!]  Report your answer with at least four decimal places, please.
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b) Find 
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c) Use your answers from a and b above to find 
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