Review

Concept Check
1. What is the difference between a vector and a scalar? 11. How do you find a vector perpendicular to a plane?
2. How do you add two vectors geometrically? How do you add 12. How do you find the angle between two intersecting planes?
them algebraically? .
3 1f ais a vector and ¢ is a scalar, how is ca related to a 13 :'Htj.d vc;[or e;;uat;on, parametric equations, and symmetric
geometricaliy? How de you find ca algebraically? quations tora ife.
4, How do vou find the vector from one point to another? 14, Write a vector equation and a scalar equation for a piane.
5. How do you find the dot product a - b of two vectors if you 15. (a) How do you tell if two vectors are paralfel?
know their lengths and the angle between them? What if you {b) How do you tell if two vectors are perpendicular?
know their components? {c¢) How do you tell if two planes are parallel?
6. How are dot products useful? 16. {a) Describe & method for determining whether three poiats
1. Write expressions for the scalar and vector projections of b P, 0, and R lie on the same line,
onto a. [Hustrate with diagrams. (b} Describe a methed for determining whether four points
o P, 0, R, and § lie in the se lane.
8. How do vou find the cross product a > b of two vectors if you . Q 16 10 the same pia
know their lengths and the angle between them? What if you 17. (2) How do you find the distance from a point fo a line?
know their components? (b} How do you find the distance from a peint to a plans?
8, How are cross products useful? (c) How do vou find the distance hetween two lines?
10. (a) How do you find the area of the parallelogram determined 18. What are the traces of a surface? How do you find them?
by a and b? . . . ] . , )
(b} How do you find the volurme of the parallelepiped 19. Wn}e equations in standard form of the six types of quadric
determined by a, b, and ¢7 surfaces.
True-False Quiz
Determine whether the statement is true or false. If it &s true, explain why. 6 Foranyvectorsumandvin Vs, u X v=v X u.
if it is false, explain why or give an example that disproves the statement, 7. For any vectors u and vin Vs, [u X v = |v X ul,
1L I =y, ) and v = (o, 0o}, thenw - v = G, wava). 8. For any vectors u and v in V: and any scalar k,
2. Forany vectors uand vin Vs, lu + vi = |u| + |v] k- v) = {kuj - v.
3. For any vectors w and v in Vs, ju -+ vi = luliv]. 8. For any vectors u and v in Vs and any scalar &,
k(o > v) = {ku) X v,
4. For any vectors wand v in Vi, |a X v| = |ul|v|. ,
10. For any vectors u, v, and w in Vs,
5. Forany vectorsuandvin Vs, u-v=v-u

@t v Xw=nXw+vxw
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11. For ary vectors u, v, and w in Vi, 16. Alinear equation Ax + By + Cz + D = ¢ represents a line
0 (v X W= (o X v) - w in space.

12. For any vectors , v, and w in Vs, 17. The set of points {{x, y, ) fat+ y® =1} is a circle.
BX (v X W= (u X v) X w 18. In R the graph of y = x? is a paraboloid.

13. For any vectors wand vin Vs, (u X v) » g = ), 19, Ifu-v=0thenu = Oorv =20

14, Forany vectorsuand vin Vs, (u + v} X v =0 X v, 2. fuXvy=0thenu=">0orv=8

15. The vector (3, ~1,2) is paraliel to the plane 2 [fu-v=0andu X v =0 thenu=0ory =0,

Gx —~ 2y + 4z = 1. 2 Mfuandvarein Vi, then |u - vi < lu/lv ).
Exercises
1. {a) Find an equation of the sphere that passes through the point 6. Find two unit vectors that are orthogonal to hoth j + 2k |
(6, =2, 3) and has center (~1, 2, 1). and i — 2j + 3k. ¥

(b) Find the curve in which this sphere intersects the yz-plane.

) 7. Suppose thatu - {v x = 2. Find
{c} Find the center and radius of the sphere uppose that u - { w) &

{a)y (@ X v)-w (b} u-{w xv)
Xy b -8 2y b6z 4 =0 ) v luxw ' (@ (wx vy

2. Copy the vectors in the figure and use them to draw each of the 8. Show thatif a. b, and ¢ are in Vs, then
following vectors. @xXb)-{bxexlexal=[a-(bx ot

(aya+ b by a—b fc) —ia (d) 2a+ b

9. Find the acute angle hetween two diagonals of a cube.

0. Given the points A(1, 0, 13, B(2, 3, 0y, C(~1, 1, 4}, and
D(G, 3, 2}, ind the volume of the parallelepiped with adjacent
edges AB, AC, and AD.

a
b H. {2) Find a vector perpendicular to the plane through the points &
. A(1,0,0), B2, 0, — 1), and C(1, 4, 3). |
{b) Find the area of triangle ABC. |
3 If u and v are the vectors shown in the figure, find u + v and 12. A constant force F = 3{ + 5j + 10k moves an object along i

'8 X v [ Isu X v directed into the page or out of jt? the line segment from (1, 0, 2) to (5, 3, 8). Find the work done

i the distance is measured in meters and the force in newtons. |

13. Ahoat is pulled onto shore using two ropes, as shown in the
diagram. If a force of 255 N is needed, find the magnitude of i
the force in each rope. J

luf=2

4 Calcufate the given quantity if
a=ji-+j-2k

=3i~2j+K

BEAREL 14, Find the magnitude of the torgue about P if a S0-N force is
(a)2a + 3h OBLY applied as shown, : . ;
cia*b draxDb : soN ]
(e} |b x ¢l (fy a+{b X ¢) o
(gexe Baxbxey Ll N
(1) comp, b (j) projab

(k) The angle between # and b {correct to the nearest degree) 40 Cm] .

5. Find the values of x such that the vectors {3,2,x) and
{2x, 4, x) are orthogonal. ple—m=—
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1617 Find parametric equations for the line.
15, ‘The Yine through {4, —1,2) and (1, 1, 5)

16. The line through (1, 0, —1) and parallel to the line
Hx —4)y=ygy=z+12

17. The line through (=2, 2, 4) and perpendicuiar i the
plane 2x — y + 5z = 12

1820 Find an equation of the plane.
18. The plane through {2, 1, 0) and paraliel 1o x + 4y — 3z = 1
19, The plane through (3, —1, 1), (4,0, 2), and (6, 3, 1)

20. The plane through (1, 2, —2) that contains the line
x=2t,y=3—tz=1+73t

1. Find the point in which the line with parametric equations
x =72 =1 y= 1+ 31z =4 intersects the plane
2x—ytaz=1 :

22, Find the distance from the origin to the line
x=1+ty=2—tz=-1+12L

23. Determine whether the lines given by the symmetric

equations
x—1 y—2 z—3
2 3 4
and x+1 y~3 z+5
o 6 i )

are parallel, skew, or intersecting.

24. (a) Show that the planes x + y — z = 1 and
2x ~ 3y + 4z = 3 are neither parallel nor perpendicular.

(b} Find, correct to the nearest degree, the angle between these
planes.

25. Find an equation of the plane through the line of intersection of

26

the planes x — z = land y -+ 2z = 3 and perpendicalar to the
plage x + y — 2z = 1.

. (a) Find an equaticn of the plane that passes through the points
A(2,1, 1), B(—1, =1,10), and C(1, 3, —4),

(h) Find symmetric eguations for the line through B that is
perpendicular to the plane in part (a).

{c) A second plane passes through (2, 0, 4) and has normat
vector {2, —4, —3}. Show that the acute angle between the
planes is approximately 43°.

(d) Find parametric equations for the line of intersection of the
two planes.

27. Find the distance between the planes 3x + vy — 4z = 2

and 3x + y — 4z = 24,

28-36 Identify and sketch the graph of each surface.

2. x=3 2, x =1z

30 y=2 3. 1=y 42

32 4x—y+2z2=14 3 —dxP+yt -4 =4

M oy 2=1+47

3 o4 +4y? - 8y + 22 =10

6. x=y" 422~ 2y —4dz+5

37. An ellipsoid is created by rotating the ellipse dx + yr =16
ahout the x-axis. Find an equation of the eliipsoid.

38. A surface consists of all points P such that the distance from P

to the plane y = 1 is twice the distance from P to the point
{0, —1,0). Find an equation for this surface and idenufy it.
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True-False Quiz

1. False 3. Talse 5. True 1. True 9, True

11. True 13. True 15. False 17. Talse
19, False 21. True

Exercises

L) (k1P E -2 - =69

by (y = 2P+ (z— 1) =68, x=10

{c) Center (4, —1, ~3), radius 5

3 u-v =32 1m % v|=342; outof the page

5 ~2, —4 1 @2 (b —2 (o —2 ()0

g cos (L) =710 ML ey (434 (@) V5172

13 166N, 114N
15.xﬂ4’31,yﬂm1+22,2=2+3t
17.x:~2+2t,y“-=2*t,zm4%5r

19, —4x + 3y Fz=—14 2 (1,44 23. Skew

% x+ytz=4 20 20/3/26

28. Plane 3. Cone

33. Hyperboloid of two sheers 38, Ellipsoid

{LE O,
x ] "]

I 4x? 4+ + e 16

FROBLEMS PLUS = PAGE 851
1. (w@ - é) m

@) (4 /(=200 = (5 — o)fle” ~ 1) = (z ~ e)fle =+

(b)452+y2=r2+12m, . L -
b 20 © 4m/3




