MATH126
Review for Test 1

1. (8 Plot two points P= (3, —2,2) and Q =(1, 2, 3) inthefollowing coordinate system,
then sketch the directed line segment PQ.

(b Write the vector v that is represented by PQ.
(c) Draw the vector v inthe same picture above.

2. Let Sbethepoint (1, 3, —2).
(8 What are the coordinates of the projection of S on the xz-plane?

(b) Find the distance from Sto the z-axis.
(c) Write the equation of the plane passing through S and perpendiclar to the x-axis.

3. (8) Write the equation of the sphere having center at (1, 2, —1) and radius 4.
(b) What isthe intersection of this sphere and the xz-plane?

4. Assumethata=28: — 45+ k; b=3i + 115 — 2k andc =37 — 4k
(a) Find the vector 2a — 3b.
(b) Find the dot product a - b.
(c) Find the component of b dong the direction of a.
(d) Find the cross product b x c.
(e) Find the volume of the paralelepiped with a, b and ¢ as three adjacent sides.

5. Assumethat a and b are given in the picture with |a] = 3and |b| = 2 (a isinthefirg
quadrant of the zy-plane and b isdong the postive z-axis). And

(& The dot product a - b.

(b) The|a x b.

(c) By use of the Right Hand Rule, for each component of a x b, determine whether it is
pogitive, negative or zero.
6. Condder theplane 2x+3y+42—12=0.

(& Find x-intercept, y-intercept and z-intercept of the plane. Use these intercepts to sketch

atriangle representing the plane in the xyz-coordinate system.

(b) Write the equation of the intersection of the plane with the xy-plane? What is that
intersection? Indicate it on the same picture.

7. Asumetha A=(1,2 —1), B=(2,0,2)andC=(3 — 2,1).
(@ Find aunit vector perpendicular to the plane that containsthree A, B and C.
(b) Find the area of the triangle ABC



8. Find the coordinates on the intersection point of two lines:
L)x=14+t y=2—t,z=—1+2t
Lo)x=3—s,y=14+2s,2=4—s

9. (&) Write equation of the plane passing through P(1, —2,3) and perpendicular to the
vector OP

(b) Write the symmetric equation of the line passing through Q(2,4, — 5) and perpendicular
totheplane: 3x+y—22+15=0.

10. Find the point in which the line with parametric equations x =2 —t,y=1+3t,z2=4t
intersectstheplane 2z — y+ 2 =2

11. (8). Finddl vaduesof x for whichtwo vectors <x,1,4> and <z ,3,z > ae

perpendicular.
(b). A congtant force with vector representation F = 5¢ — 65 +10k moves an object

from the point (2,3,0) to the point (4, 9, 12). Find the work done.

12. Let R be the region enclosed by the graph of y = 23, the z-axis and the verticd line
x =1 . Find the volume generated by rotating R about the z-axis.

13. Let R betheregion enclosed by the graph of y = x%, the y-axis and the horizontd line
y=1. Fndthe volume generated by rotating R about the horizontd liney=1.

14. The height of amonument 20 m. A horizontal cross-section at a distance = meters from the
top isan equilaterd triangle with Sde 2 /4 meters. Find the volume of the monumentt.

ANSWERS
1.(b) <-2,41>
2.3 (1,0,-2 (b) V13 ©z=1

3@ (z—1)2+(y—272+(2+1)2=16
() (z—1)2+(2+1)? =12

4. (@ <7,-41,8> (b) —22 © —-% (d)
< — 44,6, — 33>

5 @ 0 (Why?) (o) 6 (Why?)



(©) x-component >0, y-component < 0 and z-component =0
(the vector liesin the second quadrant in the zy-plane)
. () z-inetercept is6; y-inetercept is4; z-inetercept is3
(b) theintersection with the zy-planeisthe line whose equationis 2x+3y—12=0
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@ z—2y+32—14=0
(b) =243t
y=4-+1
z2=—90—2
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. @ rx=—-—1loz=-3
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