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VECTOR-GEOMETRY REVIEW EXERCISES

1. Find an equation for each of the following planes:

(a) through the point P(0,5,6) and perpendicular to the vector 4i + 2j — k.

(b) through P (2,—1,3) and perpendicular to L : x = —1+2t, y =1+ 3t, z = —4t.
(c) through P (1,—2,—1) and parallel to the plane 3z + 2y — z+4 = 0.
(
(

d) containing A (1,-2,1),B(2,0,3) and C' (0,1, —1).
e) containing A (3,-1,2),B(1,2,—1) and C (2,3,1).
z 1 3 [2] 1
(f) containing Ly : |y | =|-2|+s|2]|, La: |y -2 1
z 2 2 | 2 | [ ] 0
2] [—27] 1 [2] 2
(g) containing Ly : [y | =] 0 [ +s|0|, Lo: |y 3
z | —1] _2] | 2 ] { ] 1
T [0 ] [ 2 K 2 2
(h) containing Ly : |y | =1 | +s| 3 |, Le:|y|=|-1[+¢t]| 3 (L1 ||L2)
z -1 -1 | 2 0 -1
T 2 [ 2
(i) containing P(3,—-1,2)and L: [y | =|—-1|+s| 3
z 0 | —2
2. Find equations for each of the following lines:
2
(a) through P (1,0,—1) with direction | 1
-3
(b) through P (4,0,0) parallel to 2i — j — 2k.
T 1 3
(c) through P (2,—1,3) parallelto L: |y | = | -2 | +s | —2
z 2 4

(d) through A (1,2,-1) and B (3,-1,2).

(e) through A(2,3,4) and B (-1, -3,2).

(f) through P (—2,3,1) and perpendicular to the plane 2z + 3y + z = 3.

(g) of intersection of the planes 3 (z +2) —2(y—1)+2(z2+1)=0and (x+2)+2(y—1)—3(z+1) =0.
(h) of intersection of the planes 2 (x —1)+3(y +1) —4 (2 —2) = 0 and 3(x— 1)—4(y+1)+2(z—2)=0.
2

(i) through P (3,—1,2) that is perpendicular to and intersects L : = 1

z
(k) through P (2,1,3) that is perpendicular to i+ j+ k and to 2i —j+ 4k

x
)
z
1 3
(j) through P (0,2,4) that is perpendicular to and intersects L y] 2 +s |1
4

3. Find the following distances:

(a) from P (2,1,—1) to the plane z — 2y 4+ 22+ 5 = 0.
(b) from P( 1, 3 2) to the plane 2z — 3y + 4z — 5 =0.
(c) from A (1,—-2,3) to BC where B is (3,1,2) and C'is (2,3,—1) (Also find the area of AABC).
(d) from A( ,—1,1) to BC where B is (3,2,—1) and C'is (—1,3,2) (Also find the area of AABC).
T -2 2 z 4 2
(e)between Ly : |y | =1 4 | +s| 2 |and Lo: |y| =] 2 | +t| 2 | (L1|L2).
z 1 -3 z -2 -3



T 1 3 T -2 4
(f) between Ly : |y | = [ —-1| +s|2 and Lo: |y| =1 |+¢t]| 3 |.
z 1 1 [ z [ -1 :| -2
x -1 2 T 0 3
(g) between L1 : |y | =| 1 | +s|—-4]| and Ly: |y 0 +t .
z -2 3 z:| 2 -2
(h) between the parallel planes 3 (x — 1) + 6(z+1)=0and3(x+2)+2y—6(z2—1)=0

(i) between the parallel planes x + 2y — 3z = 1 and x+2y— 3z =5.

4. Find the following points of intersection:

z 1 3
(a)of L: |y|=|-1|+4+s| 1 | with the plane x +y — 32 =T.
z 0 -2

(b)yof L: x=2—-t, y=1+42¢t, z=23+t with the plane 20 —y+ 2z =2.



ANSWERS

1. (a) de4+2y—2=4,(b) 22 +3y—42+11 =0, (¢) 3z +2y — 2 =0, (d) 22 —z =1, (e) 9z +y — 5z = 16,
) 2x—2y—2=4,(g) 22 —y—2+3=0, (h) z —4y — 102 =6, (i) 22 — 2y — z = 6.

T 1 2 T [4 [ 2 T [ 2 3
2. (a) [y]:[0]+s[1]7(b) [y]z 0]+s —1]7(0) [y]: —1]+S[—2],
z -1 -3 z 0 | —2 z | 3 4
(2] [ 1 [ 2 T 2’ 3] T —2]] 2
d |yl=1]2|+s —3] , (e) |:y] = {3 +s {6 , () [y] =13 |+s |:3],
z —1_ L 3 z 4_ 2_ z 1 1
T -2 [ 2 x 1 10 x 3 4
(@ |lyl=11]H+s 11] , (h) [y] = [—1} +s [16] , (1) [y] = [—1 +s { 5
z -1 | 8 z 2 17 z 2 -1
T 0 29 T 2 5
G ly| = 2]+S|: 1 |, k) [y] = [1]—1—5[—2].
z 4 —22 z 3 -3

4 () (5, =15 —35)» (0) (3,5 F) -

RSDT

2004 1 13



