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1. Find an equation for the plane which contains two lines with parametric equations

r=—-1—t,y=—-14+t, z=1+3t and z=3+2s, y=-3—35, 2=7+4 3s.

cross (X) the correct answer:

6x+9y—z: —16
6x+9y+z: —14
[C] -2z 46y +2= -3
D] —2¢+11y+92=0
—6r+3y+z2z=4
[F|] 112+ 7y 422 =6
Solution: The normal vector for the plane will be +d; x dy, where d; = (—1,1,3) and
dy = (2,—1,3) are direction vectors for the lines above. A computation shows
i
d1 X dg =|-1 1
2 -1

= (6,9, —1).

wW w

So the normal vector for the plane is n = (6,9, —1). Since the plane contains (—1,—1,1), we
get n-(—1,—1,1) = —16. Hence, an equation for the plane is 62 + 9y — z = —16 and the

correct answer is .
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2. Find an equation of the plane passing through the points P = (0, —3,0) and Q = (-1, 1, 2),
and which is parallel to the line L with parametric equation x =t, y = —t, z = t.

cross (X) the correct answer:

(Aldz+y=-3
2$+z:—0
2:E+y—z:—3
@—Qx—i—y—?)z:—?)
y—2z:—3
[Fl6z+y+z=-3

Solution. Normal vectors to the plane are perpendicular to the difference u = Q — P =
(—1,4,2) and to the direction vector v = (1, —1,1) of L. Hence, normal vectors of the plane
are in proportion to u x v = (6,3, —3) = 3(2,1, —1). So an equation of the plane has the form
2 +y — z =d. Since (0,—3,0) is on the plane, d = —3 and the correct answer is .
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3. Find an equation of the plane which passes through the point (1,1, 1) and which is perpen-
dicular to the line whose parametric equations are

r=1—-4t, y=—-6+2t, 2= -3+ 3t.

cross (X) the correct answer:
—4z 42y + 3z = —25
—4z 42y + 3z = —10
—4x—|—2y+3z:1
@ x4+ 06y —32=2
dr +2y+32=9
[F| —42 + 2y + 32 = 10
Solution: A normal vector for the plane will be a direction vector for this line which is

(—4,2,3). Since the plane contains (1,1,1), we get n-(1,1,1) = (—4,2,3)-(1,1,1) = 1. Hence,
an equation for the plane is —4x + 2y + 3z = 1 and the correct answer is .
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4. Find parametric equations for the line containing the points (—2,2,3) and (4, —2,0).
cross (X) the correct answer:

x:—1—6t,y:3+4t,z:6—l—t

a::—2—6t, y=2+4t, z=3+3t

x:—2+4t,y:2—2t,z:3

@x:—1—6t,y:1—t,z:4+3t

[Elz=4+6t,y=—2+44t, =1+ 3t

Such a line does not exists

Solution: A direction vector for such a line is the difference P — @) = (—6,4,3). There is

only one line above with this direction vector, namely . This line does pass through both P
and Q, so the correct answer is [B]
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5. Find a scalar equation for the plane with vector parametric equation

v=1(2,0,-2)+s(—1,1,2) + t(—4,2,-1), s,teR.

cross (X) the correct answer:
—9z + 4y + 62 = —30
[B] =52+ 9y + 22 = —14
(C]—22+9y+52=—14
D] 22+ 9y + 52 = —6
5249y +22 =6

5:c—|—9y—2z:14

Solution: A normal vector for such a plane will be parallel to

i gk
dyxdy=|-1 1 2
—4 2 -1

= (=5,-9,2).

There is only one plane in the list above with this normal vector, namely . One can check
that this plane does contain the point (2,0, —2), so the correct answer is .
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6. Find all vectors in R? which are perpendicular to both u = (1,—1,5) and v = (1, 2, 2).

cross (X) the correct answer:

[A]{(0,0,0)}
[B]{(~12,3,3)}
[C]{(~8,2,2)}
D] {(-8,t+1,t+1)|t R}
[E] {(—4t,t,t) | t € R}
[E]{(0,—t,1) | t € R}
Solution: Such vectors will be parallel to
i jk
uxv=|1 —1 5| =(-12,3,3) =3(—4,1,1).
1 2 2

So is the correct answer.
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7. A triangle has vertices A = (1,1,1), B = (3,2,1) and C' = (2,1, 3). Find the cosine of the
interior angle at A.

cross (X) the correct answer:

0
B 1
1/5
[D]2/5
3/5
4/5

Solution: We take u = B — A =(2,1,0) and v =C — A = (1,0,2). Then

uU-v
cosf = =

2 _ 95
lull - [loll — VBvE

So the correct answer is [D |
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8. Let L be the line through the point (1,2,0) parallel to the vector u = (—1,1,2). Find the
point of intersection of L with the plane P given by the equation x + y + 2z = 23.

cross (X) the correct answer:

Solution: The line will have parametric equation x = 1 — s, y = 2+ s, 2 = 2s. Since in
addition x + y + 2z = 23, we find

(1 —5)+ (24 s) +2(25) = 23,

which gives s = 5. Hence, the point is (—4,7,10), so the correct answer is
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9. Let u = (3,3,6) and v = (—1,2,1).
Find the length of the projection of the vector u along v.

cross (X) the correct answer:

A

= =] [=] [2] [=] [+]

K B o ol o T

U-v

Solution: Since proj,u = o We obtain

, lu - v lu - v 9
lprojuul| = T lvl| = 77— = —=

[[v]]? | V6
So the correct answer is .

3v6
2
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10. Find the area of the triangle whose vertices are the points P = (—1,3,2), @ = (1,1,0) and
R=(21,-1).

cross (X) the correct answer:

[A]o
[B]v2
Cl2
[D]2v2
E|4
[F]4v2

Solution: The area is 3||uxv||. Sinceu = Q—P = (2,-2,—2) andv = R—P = (3, -2, -3),
we find

ik
uxv=11 -1 —1/=2(1,0,1).
3 -2 =3

So 3||u x v|| = 1(2v/2) = V2, so the correct answer is [B]
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The last page (use it for computations)



