(a)

(b)

(a)

(b)

(¢)

3 2
r=|-1|+14
-2 1

Find a vector normal to the plane e.g.

2] (2) (11
4| x|1|=|-4
1) 13) -6

The equation is therefore
Ilx-4y—-6z=11-12-12

Which gives
llx—4y—-6z= —13

We have
a 1 111
21 113
1 -2 -114

Eliminate one variable from two equations e.g. row 1 + row 3, row 2 + row 3

a 1 111
l+a -1 0|5
3 -1 017

Eliminate one variable from one equation ¢.g. row 3 — row 2

a 1 11
l+a -1 0[5
2-a 0 0]2
Therclore 5
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Two parallel planes and one plane which is not parallel.
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A vector normal to the plane is

3 -1 0
2{x|2|=|-4 MIAI
1 | 8

The angle 8 between the line and the normal satisfies

8+ 16 = 3V80 - cos® MI
So
0 = 72.654° Al

The angle between the line and the plane is therefore

90 — 72.654 =17.3° MIAI
Eliminate one variable from two rows e.g. M1
4 -1 —1(-1
12 -3[-6
2 k —111

Row3-Row 1,3 x Row | - Row 2

4 1 1(-3
-2 k+1 02 Al
11 -5 03
Eliminate one variable from one row e.g. 2 x Row 3 + 11 x Row 2 M1
4 1 1]-3
-2 k+1 0] 2 Al
0 I1lk+1 0128
The system has a solution it (11k + 1)y =28, M1
So there are no solutions it k= — 1/11, Al
We have .
(a—4b). (a+b)=|al*—3a.b—4|bl" =|al> —4|b| AlAL
Therefore
me —4n? =0 M1
So

m=2n Al



Determine the two vectors from any point to the two other points.

eg2i—2j-3kandi+j-k

Determine the cross product of these vectors.

2 1 5
2| x| 1]=]-1
-3} |-1) L4

The area is then half of the magnitude of this vector.

Va2

This is equal to j .

Determine the vector equation of the line.

x—1=~4
y+3=A
2z=h
So
Y 1 1
yl =|=-3|+4 1
z 0 —-1/2
A vector normal to the plane is
2
-1
3

Determine the angle between the line and this normal vector.
2 1-32=v225 Vl4cos0

So 0 =95.11°

The angle between the line and the plane is therefore

95.1 =90 =5.11°
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The vector normal to the plane is 27 — j + 3k.

The line through the point and perpendicular to the plane is

0 2
r=|3[+xi-1
| 3

At the point of intersection of this line and the plane we have

z=1++3A
Substitute these into the equation of the plane and solve.
4h-3-A)+3+9A=2
. I
Sod ==
0 5

Substitute this value into the expressions for x, y and z to determine the coordinate
of the point of interseetion.

. _B
7
|20

it
310

z=l+==—
=T

Use the distance formula to determine the distance between the two points.

5 3 3
2)? 20 10)?

_ £ 3_=Y _ 2
“0 ?] +[ 7 +[1 7

This is equal to E
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(a)

(b)

(<)

(d)

(e)

Write in parametric form

x=3+4L
y=4-2)
z=1+n
So the vector equation is
3 4
r=|4|+i-2
1 1
We have
4 1
201 |=4-2-2=0
l -2

3 1
r=4|+pf 1
1 -2
We have
J+u+4+u-2(1-21)=1
So

The coordinates are therefore
(3—-2/3.4-2/3.1 +4/3)=(7/3,10/3,7/3)

The distance is

VG732 +(4-103)2 + (1 -7/3)2 = %— 23—‘{3
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10. (a) Replace z with 0 Ml
x+y+5-0=1 Al

So
y=1-x Al

Let x = A so in vector form this is

0 1
r=|1{+x-1 Al
0 0
(b)
0
(1) 0]  (or a scalar multiple of this vector) Al
I
I
(i) I Al
5
(¢)  Find the angle between the veetors in part (b) M1
5 =V27cosH Al
So <
() = arccos —} = 15.87 Al
27
(dy 100 Al
| |
(¢) —1| and |1 AlAl
0 5
(f)  Calculate the vector product using the two vectors in part (d) M1
—1-5-0.1 -5
0-1-1.5 |=|-5 Al
I-1—-(-1)-1 2
We therefore have
5) [k
ex|=5(=|» M1
2 100
This gives ¢ = 50 so Al
=250
_>
PO =|-250 Al
100




(g)  The position vector is

1) (-250) (249
0]+[-250|=[-250 MIAI
o) L100) (100

11. (a) Since

[ 1 ] b, 5
3(x|by]|=][-3 Ml
we have . b; &
3by+by=5
by—by=-3
by ~3b,= -4 Al
(b)
(1) by=3b, -4 AlAl
(i) by=3-b,. AlA1
(¢) Wehave % " "
(b1)" + (30 —4) +(3-h1) =9 MI
So ;
11(b,)" = 30b; +16=0 Al
Solve using any method ¢.g. [actorisation
(116, = 8)(b; =2)=0 Ml
So
b, = 1;81 or 2 Al
2 @) by=—22 or2 AlAI

(li) b} = f_.? or l AlAl



This occurs when position vector a represents the closest point on the plane to
the origin. R1

The line perpendicular to the plane through the origin has equation

5
r=a/-3 Al
4
So we have
25+ 90 + 160 =7 M1
So
n= L Al
50
Giving
7 21 (14)
|£||=J[— +|l—=] +|=| =0.990 MIAI
10 50 25




