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Exercise 6D
X X—y
1 a Tyl vtz
z 2x—-3z
1 1-0
T:{0|—=>|0+0|=|0
0 2-0 2
0 0-1 -1
T:|1|—>|1+0 =] 1
0 0-0 0
0 0-0 0
T:|0|—=>|0+1|=| 1
1 0-3 -3
1 -1 0
Therefore, the matrix representing Tis |0 1 1
2 0 -3
X 2x-3y-z
b U:|y|— 2y+3z J
z
1 2-0-0 2
U:|0(—~| 0+0 ={0
0 0 0
0 0-3-0 3
U:|1l|—]| 240 {2
0 0 0
0 0-0-1 -1
U:|0(—| 0+3 |=| 3
1 5 5
2 -3 -1
Therefore, the matrix representing Uis [0 2 3
0 0 5
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1 -1 02 -3 -1
1 ¢ TU={0 1 1
2 0 -3)l0 0 5

24+0+0 -3-2+0 -1-3+0
=/0+0+0 O0+2+0 0+3+5
4+0+0 —-6+0+0 -2+0-15

(e
[\
W

2 -5 -4
=0 2 8
4 -6 -17

4 -1 0)\(1 4-3+0
2 |2 2 3|3|=|-2+6+3a

5 -2 1)M\a 5-6+a
1

=|3a+4
a—1
1 b
3a+4|=|-5
a—1 c
Hence:
a=-3,b=1,c=-4
a b c
3 Let T=|d e f
g h i
a b c)\(2 2a 6
d e f} 0|=|2d |=]|2
g h i)\0 2g 4
Soa=3,d=1,g=2
3 b c)3 9+0—-c -2
1 e f] OJ: 3+0-f|=| 3
2 h oi)-1 6+0—i 5
Soc=11,f=0,i=1
3 b 110 0+b-11 2
1 e 0}[1]:[0+e+0 =| -1
2 h 1)-1 0+h-1 -2
Sob=13,e=—-1,h=-1
Hence
3 13 11
T= -1 0
2 -1 1

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Further Pure Maths 3 Solution Bank @ pearson

0 -1 2
4 T={2 5 -4
3 2 1
2 -1
Lir=|4|+¢t -2
1 3
2—t
=|4-2¢
1+3¢
The image of /; is given by:
0 -1 2 2—t
r=|2 5 —4|4-2t
3 2 1) 1+3¢
—1(4-21)+2(1+3¢)
5(4-2t)—4(1+31)
3(2—1)+2(4-2t)+1(1+3r)

15—4¢

Hence, a vector equation of /> is:
-2 8

r=|20|+t| 24

15 —4
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6 II:x-2y+z=0
Fix x =0 and y = 0, then:
0-0+z=0=>2z=0
Hence (0, 0, 0) lies on the plane.
Fix x=0and y = 1, then:
0-24z=0=>2z=2
Hence (0, 1, 2) lies on the plane.
Fix x=1and y = 1, then:
1-24+z=0=>z=1
Hence (1, 1, 1) lies on the plane.
So the equation of I, can be written as:

0 0 1

r=[0[+A] 1 |+u|l

0 2 1
0 3 -2 =2)\(0
T O|={-2 -8 4]0
0 -2 4 0)\0
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So the equation of I, can be written as:
0 —6 -1
r=|0+A4| 0 |+u|—6
0 4 2
i j k
n=-6 0 4
-1 -6 2
=i(0+24)—j(-12+4)+k(36+0)
=24i+8j+36k
rn=0
Hence:
24x+8y+36z=0
6x+2y+9z=0
4 5 -3
7 T=|-1 1
1
0 1 3
r=|1|+s|-1|+¢0
1 2 4
s+ 3t
X = l-s
1+2s+4¢

4 5 -3 s+ 3t

Tx=|-1 2 1 1-—s

1 0 1 )\1+2s+4t
4(s+3t)+5(1-s)=3(1+2s+41)
=| —1(s+3t)+2(1-s)+1(1+2s5+41)
1(s+3t)+0(1—s)+1(1+2s+4t)
4s+12t+5-5s—-3—-65—12¢

=| —s—3t+2-2s+1+2s5+4t

S+3t+1+2s+4¢
X 2-7Ts

y|=| 3-s+t
z 1+3s+7t
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Hence a vector equation of I1,1is:
2 -7 0
r=|3|+s| -1 |+¢]1
1 3 7
i j k
n=-7 -1 3
o 1 7
=i(-7-3)-j(-49-0)+k(-7+0)
=-10i+49j—7k
Therefore for some value of p:

Substitute in a known point (2, 3, 1) on the plane to find p:
2) (-10
31| 49 [=-20+147-7=120
1) -7
Hence the equation of IT, can be written:
-10
r-| 49 =120
-7
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4 1 =2

a a
8 T=|-2 3 4 |andT:|b||b
-1 0 2 c c

a

Let a general pointon /be | b

c
4 1 2\(a 4a+b-2c
-2 3 4 ||b|=|-2a+3b+4c
-1 0 2 ){c —-a+2c

Since each point on | is mapped to itself:
a 4a+b-2c

b|=|-2a+3b+4c

c —-a+2c

Hence:

a=4a+b-2c=>3a=-b+2c (1)
b=-2a+3b+4c=2a=2b+4c (2)
c=—a+2c=>a=c 3)
Substituting a = ¢ into (1) gives:
3a=-b+2a=a=-b

Therefore, the general point can be written as:

a 1
—a | or| -1
a 1

And the equation of the line can be written as:

0 1 1
r=|0|+A|-1]or r=A4|-1
0 1 1
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