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1. Find an equation for the plane passing through the points (1, —1,2) and (2,1,3), and parallel
to the z-axis.

cross (X) the correct answer:
7x—3y—22:3
2y—z:5
—a:+y:1
@21’—2:3
Elz+y+2=2
—2x+y:—3

Solution: Such a plane is parallel to the vectors (2,1,3) — (1,—1,2) = (1,2,1) and (0,0, 1).
Therefore, a normal vector is

The only equation representing a plane with normal vector parallel to (2, —1,0) in the list above
is . Substituting we see that this plain contains points (1, —1,2) and (2, 1, 3).

2. Find an equation of the plane which passes through the point (1, —7,8) and which is per-
pendicular to the line whose (scalar) parametric equations are:

=242t y=7-4, z=-3+t tek

cross (X) the correct answer:

[A] -4z +2y+ 2 =38

[B] 2z — 4y + 2 =38

[Cl7z+2y—32=-T71

@—4x+2y+z:—28

2x—4y+z=—10

2x—4y+z:10
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Solution: A normal vector for this plane will be the direction vector of the line above,
namely, (2, —4,1). Note that as (1, —7, 8) belongs to the plane, the only correct equation is .
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3. Find parametric equations of the line containing (0, 1, —5) and which is parallel to the two
planes —4z +y 4+ 2z =0 and —3z — 2y + 2z = 1.

cross (X) the correct answer:

Alz=3t, y=1+2t, z2=5+11t, teR
Bloz=-5t, y=1—10t, z=-5+5, teR
x:O y=t, z=-5t, teR
D]x=5t, y=1-2t, z=-5+11t, teR
[BElz=-3t, y=1+2t, z=-5+11t, teR
x:O, y=t, z=0>5 teR

Solution: A direct vector d to this line must be perpendicular to both norm vectors of the
planes above. We have

i j ok
d=|-4 1 2|=(5-211)
-3 -2 1

which is the direction vector for the line from D], Note that it also contains a point (0,1, —5).

4. Find an equation for the plane with vector parametric description
v=(1,1,1) + s(0,0,—1) + ¢(1,1,0), s,t €R.

cross (X) the correct answer:

[A] 362 + 4y — 92 = 31

[B] —22 + 9y +52 =14

182 + 9y — 11z = —40

@ 2v4+9y — 22 =5

—r+y=0

—r+3y+22=0

Solution: A normal vector is

i j ok
(0,0,—1) x (1,1,0)= [0 0 —1|=(1,—1,0)
11 0

The only equation representing a plane with such a normal vector is . It can be verified that
it contains the point (1,1,1).
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5. Which two of the following are vector parametric descriptions for the plane with equation
—2r+y+z=47

0,0,0) +s(1,0,2) +¢(1,2,0), s,teR

= (

= (=2,0,0) 4+ (0,1, 1) + £(1,2,0), s,teR

1L v =(0,4,0) + s(0,1,—1) + £(1,0,2), s,t€R
(

IV. v=(0,4,0)+s(1,1,1) +(0,1,1), s,teR

cross (X) the correct answer:

I and II
I and III
I and IV
(D] II and III
IT and TV
11T and TV

Solution: Exclude (I) as the plane above does not contain (0,0,0). When v = P + sv; + tvg
is the vector parametric description of a plane, both vectors v; and v, must be perpendicular
to any normal vector; in this case (—2,1,1). Since (0,1,1) is not perpendicular to (—2,1, 1),
(IV) is excluded. So the correct is [D|

6. If P=(1,2,1), Q = (2,2,1) and R = (1 ++/3,3,1), find the angle ZQPR.
cross (X) the correct answer:

/2

/3

A /3

[D]7/4

3 /4

/6
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Solution: We have

cos(#) = =
1Q = Pll[|[R — P 1-2

(@Q—P)-(R—P) (1,0,0)-(V/3,1,0) :Lﬁ
5

Hence, = w/6 and the correct answer is .
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7. Let v =(1,0,1) and u = (2,2, 2). Find the projection (of v on u) proj,(v).

cross (X) the correct answer:

(2,0,2)
V2(1,0,1)
12(3,3,3)
D] 1(3,3,3)
1(2,2,2)
2/3(2,2,2)

Solution: Using the formula we obtain

. V-Uu
Projuv = [t = 5(2,2,2) = 5(2,2,2).

So the correct answer is .

8. Find the volume of the parallelepiped determined by the vectors u = (1,1, —1), v = (2,0, 1)
and w = (1, -1, 3).

cross (X) the correct answer:

[A]-2
B2
Cl4
D] 6
(E]8
[F|16

Solution: We have

Hence, the volume is

So the correct is .
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9. What is the area of the triangle with vertices (5,4,3), (1,0,1) and (3,9, 3)?

cross (X) the correct answer:

(A]13
B]15
(Cl17
(D] 20
E|26
[F] 30

Solution: Let v = (1,0,1), u = (5,4,3) and w = (3,9,3). The area is

Hi(u =) x (w=0)l| = !

j ok
9 2

o s .

The correct answer is .

10. Let L be the line passing through (1,0,1) and (3,1,2). Find the point of intersection of L
with the plane v —y + 2z = 1.

cross (X) the correct answer:
Al (0,-1/2,1/2)

(1/2,0,1/2)

C1(0,0,1)
(1/2,-1/2,0)
(1,0,0)
(0,—-1,-1)

= [=] o] [a] =] [+]

Solution: A direction vector for L is (3,1,2) — (1,0,1) = (2,1,1). Hence, parametric equa-
tions for L are
r=14+2t, y=t, z=1+4+t, teR.

Thus,
r—y+z=1<= 1+2t)—t+(1+t)=l<=2t=—-1<=t=-1/2.

Hence, the intersection point as at t = —1/2 and is (z,y, z) = (0, —1/2,1/2).
The correct answer is .
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The last page (use it for computations)



