|CHAPTER 6 PrRACTICE EXERCISES (F*OPTIONAL)

| 6-01 LAW OF SINES

1. How many solutions are in AABC where A = 50°, a =18, b = tower is 3 miles due east of his tower. The first tower measures
20? the smoke at N 30° E. The second tower measures the smoke at

N 40° W. How far is the fire from the first tower?
Solve the triangle.

2. AABC where 4 =30°, B=75°,a=10
3. *ADFG where F=70°, G=30°,d=15
4. *AHJK where H = 100°,J=25°, h=20

5. ALMN where L =120°, N=20°,m =5

6. APQR where P=80°, p=5,4g=7

7. *ASTU where T=120°,t=11,u=9 Mixed Review

8. AVWX where X =35°, w=40, x =30 16. (5-07) Find the exact value of cos 105° sin 15°.

9. ACAR where C=25°, R=110°, ¢ =80 17.(5-04) Find all the solutions on the interval

0. ASUM where M = 48°, s = 100, m = 80 2sin20 = V2.
18. (4-10) Solve AABC where C=90°, a = 4, ¢ = 5.

1. *ATRY where T'=59°, =50, r =70
Find the f the triangle.

mc the area of the friangle equation involving the sine function for the graph.

12. AABC where 4 =30°,b=17,c=20

13. ASUN where U = 80°, s =80, n="76

14. ACOW where C=120°%0=13,w=15

Problem Solving

15. A fire spotter in a tower sees smoke in the distance. A second 20, (2-04) Simplify (x3 + 22 — x + 10) = (x — 2).

swamp? 14.

Mixed Review 15.
12. (6-01) Find the area of AMXD where M = 78°, x =20, d = 24.

13. (6-01) Solve triangle ACUP where C = 63°, ¢ =68, and p = 71.

=N

(4-10) Solve the right triangle.
C
4 a
A 7 B

(4-01) For the angle 165° a) draw the angle in standard position,
b) convert it to the other angle unit, ¢) find a positive coterminal
angle, d) find a negative coterminal angle, e) find the
complementary angle, and f) find the supplementary angle.

. (3-03) Condense logz x + logz (x + 1) — logz y.

6-03 VECTORS

19. (4-06) Determine the amplitude, midline, period, and an

6-02 Law oF COSINES

1. When should you use the law of sines? Law of cosines? The 7. ASTU where 7= 124°,t=63, and u =36
simple sine, cosine, and tangent ratios?
Find the area of the triangle.
Solve the given triangles.
8. ADFG where d =102, /=96, and g = 57
2. AABC where 4 = 109°, =31, and ¢ =28
9. AHJK where h =18, j=15, and k=28
3. ADFG where d = 102, /=96, and g = 57
10. AWXY where w=3,x=4,y=6
4. AHJK where 4= 18,j=15,and k=28
Problem Solving
5. *ALMN where L=61°,m="7,and n =13

1. What is a vector? Give an example of a vector not mentioned in 12.
the lesson.

13.
(a) Graph the vector, (b) write it in component form, (c) find
the magnitude. 14
2. Initial point at (=3, 5) and terminal point at (0, 3). 15.
3. Initial point at (0, —4) and terminal point at (1, 2).

4. Horizontal component of 7 and vertical component of 12 (Hint:
start the graph at (0, 0).)

N

Given m = (0,4), 7 =(-2,2), and P = (—1,-3), 7
evaluate the following (a) graphically and (b) algebraically.

s _m 18
6.2 19
7.-37p 20
8. m+7p
9.7 + 2
10. p +2m 22.
NN 23
11.2m —7n

. 24.
Find a unit vector, u, in the direction of the given vector.

2

O

v = (3,0)
w = (—3,4)
. =5i-12j
T =-5i+3j
Given 7 =2i — 43 and § =—i— 33, evaluate the
following.

.0 4 5 both (a) graphically and (b) algebraically
17. 27" both (a) graphically and (b) algebraically

.~ 427 both (a) graphically and (b) algebraically
Nl

. Write (5, —8) in linear combination form.

Mixed Review

. (6-02) Given AABC with 4 =45°, b =17, ¢ = 14; find a.

(6-02) Given AQRP with ¢ = 20, r =24, p = 30; find R.
. (6-01) Given ASTU with §=20°, 7= 100°, r=31; find 5.
(5-03) Verify cos a (cos a + 2sina) = 1 — sin® o + sin 2cv.
. (2-07) Find all the asymptotes of y = :;:14 .

6-04 WRITE VECTORS IN TRIGONOMETRIC FORM

11. To approximate the length of an impassible swamp, a surveyor

Solve the given triangles using the law of sines or law of  finds a point midway along the side of the swamp but at a
cosines. distance where he can measure the distance to each end. He
measures one distance as 235 m and the other as 290 m. The

6. APQR where R =34°, p =43, and ¢ = 51 angle between the distance lines is 110°. How far across is the

1.How do you convert a vector in component form into 5.
trigonometric form?

Write the following vectors in trigonometric form.

6.
2.(4,3)

7.
3.024,-7)

8
4.(-6,8)

25 ftat S25°W
Write the following vectors in component form.
18(cos 60°, sin 60°)

12(cos 315°, sin 315°)

. 24(cos 120°, sin 120°)



9.40 matN30°E 15. A hiker in the woods hikes 3 miles at N 30° E, then turns and

hikes 2.5 miles at E 10° N. Where is the hiker from his starting
Add the following pairs of vectors. Write the result in point?
trigonometric form.
Mixed Review
10. 4(cos 45°, sin 45°) + 12(cos 135°, sin 135°)
16. (6-03) Given @ = (2, —1) and o = (0,4), evaluate & — 27"

11. 10{cos 240°, sin 240°) + 16(cos 60°, sin 60°) (a) graphically and (b) algebraically.

12. (4 km/h at N 15° E) + (6 km/h at N 30° E) 17. (6-03) Find a unit vector in the direction of w = (—2, 3).
13. (14 m/s at E 40° S) + (11 m/s at S 10° W) 18. (6-02) Find the area of AABC where a=2,b=5, and ¢ = 4.
Problem Solving 19. (6-01) How many solutions are there for AVWX where X = 20°,

= =252
14. A boat leaves the pier and travels 20 miles due west. Then it w=40,x=257

turns and sails 15 miles at N 20° W. What is the boat’s final

s . . T
distance and direction from the pier? 20. (4-02) Evaluate all six trigonometric functions for the angle 5

using the unit circle.

6-05 Dot PrODUCTS

Evaluate the dot product. 1.7 = (3,2), 7 = (8,10)
1.40,3) - (-2, 5) 120 = (~1,3), v = (—4,5)
2.(-2,5) - (10, 0) 13.% = (—4,-7), @ = (10, -10)
3.46,-3)  (5,3)

Problem Solving: In physics, work is the dot product of

4. 10(cos 30°, sin 30°) - 12(cos 90°, sin 90°) force and distance. Calculate the work for each situation.

14. A mother applies 200 N of force at angle of 20° below
horizontal while pushing a baby stroller 300 m along a
horizontal path.

Find the angle between the vectors.

5.40,—4) - (1, 5)

6.(1,2) - (-2,3) 15. A student uses 18 lbs of force at an angle of 40° above the
e ’ horizontal to pull a backpack 75 ft down the hall.

7.(3,4) (4.-2)

Mixed Review
Are vectors parallel, orthogonal, or neither?

=y

. (6-04) Add: (20 m at E 30° N) + (25 m E 60° S).
8.(2,6),(9,3)

=

. (6-04) Write (84/3, 8) in trigonometric form.
9.(6,-3),(2,4) N A A N PO
18.(6-03) Given uw =2i + j and v = —37 — 2j, evaluate the

10. (12, 3), (-4, -1) —% + © both (a) graphically and (b) algebraically

Find orthogonal components of T where one component is 19. (6-02) In AABC where 4 = 82°, h=41, and ¢ = 28, find a.

orthogonal to .
20. (6-01) In ARST where R =80°, r=35,5=7, find S.

6-06 TRIGONOMETRIC FORM OF A COMPLEX NUMBER

1. In your own words, explain why i is not part of the absolute 5.4
value of a complex number formula.
6.2 (cos% + isin%)
2. How do you calculate the absolute value of a complex number

9. 3(cos 35° +i sin 35°)

Write the following plex bers in standard form.

10. 88(cos m + i sin )

11.5 (cos 37 + isin %

12.12 (cos 1% + i sin 1r)
Write the following pl bers in trigt tric
form.

13.3i

14, —7v/2 4+ 74/2i

15.24-7i
Mixed Review

16. (6-05) Are the vectors parallel, orthogonal, or neither: (—1, 2)
and (4, 2)?

17. (6-05) Find the angle between the vectors (—1, 2) and (-2, —4).

18. (6-04) A hiker in the woods hikes 1.5 miles at N 20° W, then
turns and hikes 5 miles due east. Where is the hiker from his
starting point?

19. (6-03) Write (6, 2) in linear combination form.

20. (6-02) Find the area of ABCD where b =25, ¢ =7, and d = 24.

6-07 TRIGONOMETRIC FORM OF A COMPLEX NUMBER OPERATIONS

1. Derive the exponent formula when n = 2.

Multiply the complex numbers. If they are in standard form,
first convert to trigonometric form. Write the product in
tandard form r ded to 4 decimal places.

2.(4 (cos% + isin%)) (5 (cos = +isin H))
3. (3 (cosE +ising)) (10 (cos & + isin 37))
4. 2+1)(-3+4i)
Divide the complex numbers. If they are in standard form,

first convert to trigonometric form. Write the quotient in
dard form r ded to 4 decimal places.

4(cos 4ising )
’ 2(cos Z tisin “4—”)

12 (cos 5 )

T
3(ewo risin3)

2+2i
T 13

3
8.

Evaluate the exp ts of 1 bers. If they are in
standard form, fi l'rst convert to trigonometric form. Write
the result in standard form rounded to 4 decimal places.

9. (3 (cosf Jrisin%))2
10. (2 (cos = +isin ?))3

11 (23 + 23)°*

Find all the roots of the complex numbers. Write the result
in standard form r ded to 4 decimal places.

12. /64 (cos + isinf)
13. \Y/81 (cos & + isin 2¥)

14./3+4i
15. /31
Mixed Review
16. (6-06) Find |2 + 5i].
17. (6-06) Write 5 — 54/34 in trigonometric form.
18. (6-05) Evaluate (2, 5) - (-3, 4).

19. (6-04) Write 30 m at S 60° E in trigonometric form.

20. (6-03) Evaluate (2, 5) + (-3, 4).

| 6-REVIEW

I ake this test as you would take a test in class. When you are finished, check your work against the answers. On this
assignment round your answers to three decimal places unless otherwise directed.

1. How many triangles are formed with the given information: 4 =

3.4=50°a=50,b=60

in trigonometric form?
Graph the following complex numbers.
3.-3-4i

4.2+5i

Find the absolute value of the complex numbers.
7.-3-4i

8.2+5i

50°,a=70,b=100?
4.a=6,b=9,c=10
Solve the triangle with the given information. Round to two
decimal places if necessary. 5.4=31°,b=21,c=32
6. This triangle has two solutions. Find angle B in the second
solution: 4 =80°, a =69, b =70.

2.4=76°,B=17°c=14



7. Find the area of the triangle with @ =7, 5 =13, ¢ =11. Round to 16. A lawn mower is pushed by exerting a force of 42 pounds on a
two decimal places. handle that makes a 30° angle with the horizontal ground. Find
the work done by pushing the lawn mower 100 feet. am
8. Find the component form of a vector with initial point at (10, &
13) and terminal point at (0, 17). 17. Write z = —9 + 9+/3i in trigonometric form.
i
9. Find a unit vector in the direction of (13, 84). 18. Write z = 25 (cos HTW + i sin 1%{) in standard form. 8 1:(-1,1) ;(2,6) 17. ;4i - 8]
N N .
Let = (20,15) and v = (10, 11), find the following. Given m = 10(cos 115° + i sin 115°) and n = 2(cos 25° + i sin
NN 25°), find the following and express your solutions in -
10. 7+ standard form rounded to two decimal places. ¥ 35
34
11.2% 19.m+n
9. L 1:(-26) 18. D—di—2j
NN
12.6w — 3w 20.m - n 19. 10
SN 20.57 — 85
1B.u-w 21. 22 21.12.18
IR N P 22.52.89°
14. Find the angle between w and v'. . V2o V2. 3i=Tj 23.10.77
22. Find the 2nd roots of 81 (77 + Tz) . Express your answers 24. cos a (cos o+ 2 sin @) = cos? o + 2 sin @ cos & = 1
15. Are the vectors (—2, 4) and <%, —1> orthogonal, parallel, or in standard form rounded to two decimal places. . —sin o+ sin 2a
neither? 10. 5 (—1,5) 25.VA:x=-2,x=2; HA:y=0
ANSWERS o-04 / 12.9.92(cos 66.0°, sin 66.0°) 2B 3V
. : 2 2 : . 9.92(cos 66.0°, sin 66.0° - W
6-01 1.Find r :;vuh v +vy and the angle with 13, 21.7{cos 294.0°, sin 204.0°) i; gg TR
1.2 solutions Solution #2: v = 13.44, V= 14.89° W=130.11° 15, 2.45 milcs tanf = 5. 14.28 8 miles at W 29.3° N 19. 2 solutions
2.b=1932,c=19.32, C=75° 9.a=133.85, r o -2 2. 5(cos 36.9°, sin 36.9°) 15.4.99 miles at E 37.4° N s
3./=14.31,g=7.62,D=80° 10. Solution #1: u = 96.53, § = 6827°, U = 63.73% " 4, 3.25(cos 343.7°, sin 343.7°) 20.sin - =
4.j=8.58,k=16.64, K = 55° Solution #2: u=37.29, S = 111.73°, U=2027° 175 %% % 4. 10(cos 126.9°, sin 126.9°) cse T
5.0=6.74,n=2.66, M= 40° 11. No solution 18.h=3,4=53.13° B=36.87° 5.25(cos 245°, sin 245°) 6
6. No solution 12.85 19. Amplitude: 3, midline: y = 1, Period: 4, Equation: 6.(9,9v/3)
7.5=3.26,5=14.88°, U=45.12° 13.2993.82 y=3sin(3) +1 7.(6v/2, ~6v/2)
8. Solution #1: v = 52.10, ¥/ = 95.11°, W = 49.89% 14.84.44 20,07 44z 474+ 2 8. (—12,12y/3)
@ 9. (20,20+/3)
6-02 10. 44/10(cos 116.6°, sin 116.6°) 16. 3(2,-9)
- - 11. 6(cos 60°, sin 60°)
1. Law of Sines: AAS, ASA, SSA; Law of Cosines: 11.431.21 m
SSS, SAS; Tangent Ratios: Right triangles 12.234.76 6-05
2.a=48.06, B=37.58%, C=33.42° 13. Ist Solution: u = 57.17, U = 48.52°, P = 68.48°; I —
3.D=79.15°, F = 67.57°, G = 33.29° 2nd Solution: u = 7.29, U= 5.48°, P = 111.52° o 15 10. parallel, - 17.16(cos, sing)
4. H=3537°,J=28.84°, K= 115.80° 14.a=8.06, B=29.75°, C = 60.26° 220 11w = <H,j
5.0=11.39, M=3251% N =86.49° 3.21 N . :
6.1 =28.53, P= 57.44°, 0 = 88.56° g ?(6)8 2 12,0 = <’T' I .
g ’;;8";.56?'5:27'72 »U=28.28 15. B 111—2”; 525°; -195°; none; 6. 60.?;“ 13.w1 = <7%, -5
9.121.55 15 ;- éﬁ;‘;cna] 14. 56382 J 18. ;—5i —3j
10.5.33 16. log, 2= - 15. 1034 ft-lbs
8~y 9. orthogonal 16.32.0matE 21.3°S 19.46.32
6-03 20. No triangle
1. Directed line segment or a with 6-06
direction; velocity, acceleration, force ) 1. Absolute value is the distance from the origin, so . — W2 ﬁl
b it you have to use the distance formula. The + 12.6 \/:% 6i 2
s N horizontal and vertical distances for the distance * . A
b formula are real, not imaginary. 2 13.3 (COSE +i Smi)
q 2.2/ = r (the modulus) ' 1414 (cos 2 + isin &)
Z ‘ : P 15. 25 6.00+isi 6400)
N ANEEE . . - X 2 -t . co0s 6.00 + i sin 6.
. 4. 1 (7,12); /193 ~ 13.89 6. s (—4,4) : ] . 16. orthogonal
LLl. Ll - 17.126.87°
2. 3 (3,-2): VI3 N O —_— 18.4.70 miat E 17.44° N
2 < 19.6i +2j
| 2 20. 84
- '
3. B 4 -3 -2 10 12 3
S
T e i
5. :(0,—4) 7. :(3,9) . -
6.
s
3. 5 (1,6); /37 . 7.5
* 8.v/29
o 1z s s s 9.3
4 - 10.-88




6-07

1.Let z =7 (cosf + isinf) be a complex number. 5. -2i —2.5981i
Squaring is multiplying by itself, so use the 6.—4i 14.2+i,-2—i
multiplication rule.  7.-0.3660 + 1.3660i 15.1.2159 + 0.5036i, —0.5036 + 1.2159i, —1.2159 —
2123 = s (cos(By + B) +isin(6; +60y)) but 8. 0.7059+0.1765i 0.50367, 0.5036 — 121507
let z and =z both simply be =z 13- 2-5 +7.7942i 16./29
2 _ _ i si . Sro, oo br
2z ;z~zfr<r.(c‘os(0+9)+zsm(9+9)) 11 2128 + 22170257 17. IO(COS?‘F’LSIDT)
=1 (0s(20) + isin(20)) 12.3.8637 + 103537, ~2.8284 + 2.8284i, ~1.0353 — 18.14

g. ;019.3185 +5.1764i 38637 19. 30¢cos 330°, sin 330°)

) 13.2.5981 + 1.50, 1.5 + 2.5981i, =2.5981 — 1.5i, 1.5 20.(=1,9)

4.-10+5i

6-REVIEW
1. No triangle 8. (-10,4) 16.3637.31 ft-lbs
2.a=13.60,b=4.10,C=87° 0 (1 ) 17.18 (cos 2 + isin &)
3.B) = 6682°, Cj = 63.18% ¢ = 5825 By = 19 (10 26) oA 2 3

113.18°, C = 16.82°, ¢ = 18.88 11. (,2'0, 22) 18 == — %1

4.4=36.34°, B=62.72°, C = 80.94° 12. (150, 57) 19.5i
5.B=37.69° C=111.31°,a=17.69 13.-35 20.-15.32 + 12.86i
6.92.46° 14.95.40° 21.2.57 +3.06i

7.38.50 15. Parallel 22.3.44 +8.31i;-3.44 — 831/



