Unit 5 Project: Trigonometry Applications = Solutions

1.  A = 36 degrees, B= 98 degrees, c = 16 degrees
36 + 98 + c = 180
134 + C = 180
C = 46
using the sine formula; 







2. A = cos^1(8.002 + 10.002 - 4.002/ 2 ∙ 8.00 ∙ 10.00)
A = 22.33
B = cos1(4.002 + 10.002 - 8.002 / 2 ∙ 4.00 ∙ 10.00)
B = 49.46
C = cos-1 (4.002 + 8.002 - 10.002/ 2 ∙ 4.00 ∙ 8.00)
C = 108.21
3. A = 35 degrees, b = 8, c = 12
a = √❑
a = 7.12
B = cos-1(7.122 + 12.002 - 8.002 / 2 7.12 12.00 ) 
B = 40.11
C = cos^-1(7.122 + 8.002 - 12.002 / 2 7.12 8.00) 
C = 104.89
4. A = 25 degrees, b = 28, a = 18 
180 - 25 - 41.10 
C = 113.90
B = sin^-1 (sin (25)  28 / 18) 
B = 41.10
c = sin (113.90) ∙ 18/sin (25) 
c = 38.94
5. B = 130 degrees, c = 10.1, b = 5.2 
No solution
6. A = 150 degrees, b = 4.8, a = 9.4 
180 - 150 - 14.79 
C = 15.21 
B = sin^-1(sin (150)  4.80 / 9.40) 
B = 14.79 
c = sin (15.21)  9.40 / sin (150) 
c = 4.93
7. Find the length of the pond shown at the right. 
Sides: 565, 480, 674.9 
Area: 133539 
= 2  133539 / 674.9 
= 395.76
8. A triangular parcel of land has borders of lengths 55 meters, 85 meters, and 100 meters/ find the area of the parcel of land. 
552 = 1002 + 852 - 2(100) (85) cos ⊘ cos ⊘ = 14200/17000 = .83529 ⊘ = 33.35 Area = (½) (85) (100) sin 33.35 
= 2336.6
9. Find the component form and magnitude of the vector w that has initial point (-8, -12) and terminal point (4,1). 
Component form: 
{4-(-8); 1 - (-12)} = {12,13} 
Magnitude of vector: 
a = √313
= 17.69
10. U = , v = <-2, -8> 
(a) 2v+u: 
2v+u = 2 ∙ < -2, -8> + 1 ∙<0,-4>
2v+u = < 2  (-2), 2 ∙ (-8)> + < 1 ∙0, 1 ∙(-4)> 
2v+u = <-4, - 16> + 2v+u = < -4+0, -16+(-4)> 
2v+u = <-4, -20>
b) u - 3v = 1 ∙ < 0,-4 > + (-3) ∙ < -2,-8 >
u - 3v = < 1 ∙ 0,1 ∙ (-4) > + < -3 ∙ (-2),-3 ∙ (-8) >
u - 3v = < 0,-4 > + < 6,24 >
u - 3v = < 0+6,-4+24 >
u - 3v = < 6,20 >
c) )5u-v
5u - v = 5< 0,-4 > + (-1) < -2,-8 >
5u - v = < 50,5 (-4) > + < (-1)  (-2),(-1)  (-8) >
5u - v = < 0,-20 > + < 2,8 >
5u - v = < 0+2,-20+8 >
5u - v = < 2,-12 >

11. U = <-2,-3>, v = <-1,-10>
(a) 2v+u:
2v+u = 2(-1,-10) + (-2,-3) = (2(-1) +(-2), 2(-10) + (-3)) = (-4,-23)
(b)u - 3v:
u - 3v = (-2,-3) - 3(-1, -10) = (-2 - 3(-1), -3 - 3(-10)) = (1, 27)
(c) 5u - v:
5u - v = 5(-2, -3) - (-1, -10) = (5(-2) - (-1), 5(-3) - (-10)) = (-9, -5)
12. U = i - j, v = 6i+9j
(a)2v+u:
2v+u = 2(6,9) + (1, -1) = (12,18) + (1,-1) = (12 + 1,18-1) = (13,17)

(b)u-3v:
u - 3v = (1, -1) - 3(6,9) = (1, -1) - (18,27) = (1-18, - 1 - 27) = (-17, -28)

(c) 5u - v:
5u - v = 5(1, -1) - (6,9) = (5, -5) - (6,9) = (5 - 6, - 5 - 9) = (-1, -14)
13. U = 2i + 3j, v = -i - 2j
(a) 2v+u:
2v+u = -2i + 4j + 2i+3j = 0i - j = j
(b) u - 3v:
u - 3v = 2i + 3j - (-3i - 6j) = 5i+9j
(c) 5u-v:
5u - v = (10i + 15j) - (-i - 2j) = 11i +17j
14. . Find a unit vector in the direction of v = 7i + 4j.
√❑ = √❑ = √❑
Unit vector in the same direction: 7/ √❑ i + 4/ √❑ j
15. Find the component form of the vector v with ||v|| = 12, in the same direction as u = <3,-5>
√❑ = √❑ = √❑
<3, -5> / √❑
Vector with magnitude 12 in direction of v is : 12<3,-5>/ √❑
16. Forces with magnitudes of 350 pounds and 130 pounds act on an object at angles of 45 degrees and -60 degrees, respectively, with the positive x-axis. Find the direction and magnitude of the resultant of these forces.
Vector 1:
Ver: 350sin (45) = 247
Hor: 350cos (45) = 247
Vector 2:
Ver: -130sin (45) = -91
Hor: 130cos (45) =91
Add the components:
Hor: 338
Ver: 156
Magnitude:
√❑ = 372
Direction:
tan (338/156) = -84.5 degrees.
17. Find the dot product of u = <-9, 4> and v = <1,3>
(-9) ∙ 1 + 4 ∙ 3 = -9 + 12 = 3
= 3
18. Find the angle between the vectors u = 7i + 2j and v = -4j
a = √❑ = √❑ = √❑
b = √❑ = √❑ = √❑
cos a = -1/ √❑ ∙ √❑
= −√❑ / 901
= -0.03
19. Are the vectors u = <6, -4> and v = <2 , -3> orthogonal? Explain.
6 ∙ 2 + (-4) ∙ (-3) = 12 + 12 = 24
The vectors are not orthogonal because their dot product is not equal to zero.
20. Find the projection of u = <6,7> onto v = <-5, -1>. Then write u as the sum of two orthogonal
vectors.
6 ∙ (-5) + 7 ∙ (-1) = 30 - 7 = -37
= √❑ = √❑ = √❑
-37/26 (-5,-1) = (185/26 , 37/26)
= -37/ √❑ = - 37 √❑ /26
= -7.26
21. Write the complex number z = -2 + 2i in trigonometric form.
Z = 2.8284(cos(135) + sin(135) i)
Z = 2.8284 ((-0.4439) + (-0.8961) i)
Z = -1.2555 - 2.5345 i
22. Write the complex number 100(cos 240 degrees + i sin 240 degrees) in standard form.
-50 - 50i
23. [3(cos 5/6 + i sin 5  /6)]8
-3 √❑ /2 + 3i/2
24. (3-3i)6
= 5832
25. Find the fourth roots of 128(1+ √3i ).
= 256
26. Find all solutions of the equation x^4 - 625i = 0 and represents the solutions graphically
625i = 625cos (90)
5cos (90/4), 5cos (450/4), 5cos (810/4) and 5cos (1170/4
= 5(cos (22.5) + i sin (22.5))
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