Vectors in Space

1. Sketch the right circular cylinder of height 2 in xyz-space whose base is the circle of radius 1 with its center at the origin in the xy-plane.  

2. (a) Explain why 
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 is the distance from (x, y, z) to the z-axis.  Give formulas for the distances (b) from (x, y, z) to the y-axis, and (c) from (x, y, z) to the x-axis.


Ans: a) The distance of its projection on xy is 
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b) 
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 c) 
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3. Find the distances from (3, -4, -1) (a) to the z-axis, (b) to the x-axis, (c) to the y-axis, (d) to the xy-plane, (e) to the xz-plane, (f) to the yz-plane, and (g) to the origin.

Ans: a) 5, b) 
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 c)
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, d) 1, e) 4, f) 3, g) 
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4. Find the x- and y-components of A + 2B, the magnitude of A + 2B, and the unit vector in the direction of A + 2B (a) for A = 
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 and (b) for A = -4k, B= i + j – k.

Ans: a) 
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 ; b) 
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5. Find exact and approximate decimal values of the angles (a) between 
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 and (b) between 2i + 3j + 4k and -3i + 4j – 5k. Ans 
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6. Find the direction cosines and the exact and approximate decimal values of the direction angles of A=
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7. Are the points (3, 0, 1), (2, 4, 5), and (-1, 4, 4) on the same line?  Justify your answer.          Ans: No. The two vectors are not parallel

8. Three ropes attached to a hook on it support a box.  The ropes exert forces                                  F1 = 20i + 10j + 15k, F2 = –30i – 4j + 6k, and F3 = 10i – 6j + 8k pounds, relative to xyz-coordinates with the positive z-axis pointing up.  How much does the box weigh?           Ans: 29lb
9. Three ropes are supporting a ten-pound weight.  Two of the ropes exert forces F1 = 
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 Newtons in xyz-space with the positive z-axis pointing up.  What is the tension in the third rope? Ans:
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10. Give exact and approximate decimal values of the three angles in the triangle with vertices P = (1, 2, 3), Q = (4, 0, 2), and R = (2, 1, 3). Ans: 
[image: image27.wmf]111

593

cos,cos,cos

288412

---

æöæö

æö

-

ç÷

ç÷ç÷

èø

èøèø

.

11. Calculate the area of the right triangle with vertices P = (3, 5, 1), Q = (2 4, 3), and              R = (5, 7, 3). Ans: 
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12. (a) Which pairs of the vectors A = 
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 are parallel?  (b)Which pairs are perpendicular? Ans: a) A and C; b) B and A and B and C
13. Find the component of A in the direction of B (a) for A = 
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,       b) for A = i – 2j + 10k and B = –i – k. Ans: a) 
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14. Give the projection of A on a line perpendicular to B for A = 
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.  Ans: 
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15. What is the component of i + 2j – 3k in the direction from (2, 5, 8) toward (–2, 3, 9)?       Ans: 
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16. A grocer sells a gallons of milk, b pounds of potatoes, and c bags of flour.  He makes p dollars profit per gallon of milk, q dollars profit per pound of potatoes, and r dollars profit per bag of flour.  What does A • B represent if A = 
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17. Which of the points P = (3, – 4, – 4), Q = (1, 5, –3), and R = (4, 4, 2) is closest to the z-axis and which is closest to the xy-plane? Ans: P,R

18. Find the constant k such that the projection of 
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  Ans: k = -4

19. Find the vector whose component in the direction of i is 1, whose component in the direction of j + k is 2
[image: image45.wmf]2

, and whose component in the direction of i – 3j is
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20. Find (a) the exact acute angle between the diagonal of a cube and an edge and (b) the exact acute angle between the diagonal of a cube and the diagonal of one of its sides.              Ans: a) 
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21. A rectangular room is 10 feet high, 12 feet wide and 20 feet long. Two strings from the corners of the floor 12 feet apart are stretched to the diagonally opposite corners.  What is the angle between the strings? Ans: 
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22. (a) Draw the double cone consisting of all points whose distances to the x-axis are equal to half of their distances to the origin and whose distances to the yz-plane are 
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 2.  (b) What is the angle between the axis and elements of this cone? Ans: 
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