INTERNATIONAL A LEVEL

Pure Mathematics 4

Exercise 7J

1 a /i has equation r =

/> has equation r =

1+ -1+ u
3-A|=|-3+u
54 2+2u

I+A=-1+u=A1-

Solution Bank

31+4] -1
0 5

=3 |+ull
2 2

u=-2 (1)

3-A=-3+u=A+u=6 (2)
Adding (1) and (2) gives:
A—pu+A+u=-2+6

24 =4
A=2

Substituting A =2 into (1) gives:

(2)—,u=—2
u=4

Checking that 1 =2 and p =4
satisfy SA=2+2u gives:

LHS =5(2)
RHS=2+2(4)
10=10

So the lines do intersect.

1 1

Substituting A =21into | 3 [+ 4| —1

gives:

1 1 3
31+2|-1(=| 1
0 5 10

0 5

The point where the lines meet is

3,1, 10)

3 1

b /i has equation r=| 2 |+ 4] 1

1 2

4 -1

l> has equation r=| 3 |+ x| 1

0 -1
3+4 4—u
2+ |=|3+u
1+24 —u

3+A=4-u=A+u=1 (1)
24A=3+u=1-u=1 ()
Adding (1) and (2) gives:
A+pu+A—pu=1+1
24=2
A=1
Substituting A =1into (1) gives:
I+ pu=1
1=0

. 2 1
Checking that /1=g and ,u=§

satisfy 1+ 4 =—u gives:

LHS=1+2(1)
RHS =—(0)
320

So the lines do not intersect.

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



Pure Mathematics 4

INTERNATIONAL A LEVEL

1 2
1 ¢ /ihasequation r=|3 |[+A4|3
5 1

1 1

I> has equation r=| 5/2 |+ x| 1

5/2 )

1+22 I+u
3434 |=| 5/2+u
541 5/2-2u

1+24=1+u=24-u=0 (1)

1

3+3ﬂ,:%+,u:3/1—y:—5 2)

Subtracting (1) from (2) gives:
3/1—,u—2ﬂ+,u=—%—0

R ——
2

Substituting 4 = —%into (1) gives:

1
2| ——|-u=0
( 2J g
pu=-1
Checking that A = —% and pu=-1

satisfy 5+ A4 = % —2u gives:

LHS=5+(—lj

2
5

RHS==-2(-1)
2

2.2

2 2

So the lines do intersect.

Solution Bank

-6 1
/1 has equation r=| 0 |+A4| -1
11 1
2 2
[> has equation r =| =2 [+ x| 1
9 -3
-6+ 1 2+2u
-4 |=|2+u

11+4 9-3u
—6+A=2+2u=1-2u=8 (1)
—A="2+u=A+u=2 2)
Adding (1) and 2 x (2) gives:
A-2u+22+2u=8+4
31=12
A=4
Substituting A =4 into (1) gives:
(4)—2,u:8
H==2
Checking that 4 =4 and p =-2 satisfy
11+ A=9-3u gives:

LHS=11+ (4)
RHS =9-3(-2)
15=15
So the lines do intersect.
-6 1
Substituting A =4into | 0 [+ 4| -1
11 1
gives:
-6 1 -2
0 |+4|-1|=| -4
11 1 15

The point where the lines meet is
(=2, —-4,15)
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3
3 lihasequation r=| 1 [+A4]2
-2 3
5 2
l> has equation r=| 4 |+ u| 1
0 -1

3+24 5+2u

1424 |=| 4+ u

—2+34 —U
342A=5+2u=A-u=1 (1)
14+2A=4+u=21-u=3 ()

Subtracting (1) from (2) gives:
2A-pu—A+u=3-1

A=2
Substituting A =2 into (1) gives:

(2)—,u=1
u=1

Checking that 4 =2 and x =1 satisfy

—2+4+3A=—u gives:

LHS=-2+3(2)
RHS =—(1)
4#-1

So the lines do not intersect.

5 3
4 a [ihasequationr=| 4 |+1| -1
-1 2
0 -1
> has equation r=| 11 [+ u| p
3 p
If the lines are perpendicular then:
3)(-1
~1} p |=0
2)\p
-3-p+2p=0
p=3

Solution Bank

@ Pearson
5+32 —u

4-4 |=|11+3u
—1+24 3+3u
543 l=-pu=31+u=-5 1)
4-A=114+3u=1+3u=-7 )

Subtracting 3 x (2) from (1) gives:
3A+pu-3A-9u=-5 +21

—8u=16

u=-2

Substituting 1 =-2 into (1) gives:
34+(-2)=-5

A=-1

Checking that A =—1 and p=-2
satisfy —14+24 =3+4+3u gives:
LHS =-1+2(-1)

RHS =3+3(-2)

-3=-3

So the lines do intersect.
Substituting A =—11into

5 3
4 |+1| -1 gives:
-1 2
5 3 2

- -1|=| 5
-1 2 -3

The point where the lines meet is
(2,5,73)
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5 -1 6 b Since the lines intersect:
5 [ hasequationr=|2 [+ 4] 1 8-1 —4+4u
1 2 2434 |=|10+2u
4 1 —-12+24 p—Uu
l> has equation r=| 1 |+ x| 0 8—A=—4+4u=A+4u=12 (1)
1

2431=10+2u=3A-2u=8 (2)
Adding 2 x (2) to (1) gives:

5-4) (4+u A+4u+61—-4u=12+16

2+4 |=| 1 70 =28

1+24 1—u 1=4

24+ A=1=A=-1 Substituting 4 =4 into (1) gives:
S5-A=4+u=>u=2 44+4u=12
Checking that 4 =-1 and =2 satisfy u=2

1+2A=1-pu gives:
1+2(-1)=1-(2)

-1=-1
So the lines do intersect.
5 -1
Substituting A =—1linto | 2 |+ A| 1
1 2
gives:
5 -1 6
21-1 1 |=|1
1 2 -1

The point where the lines meet is
(6,1,-1)

8 -1
6 a /ihasequationr=| 2 |+A4| 3
—-12 2
4 q
l> has equation r=| 10 |+ x| 2
p -1
If the lines are perpendicular then:
A ( 1gq
34 2u |=0
24 )\ —u
—Aug+6Au—-2u=0
401 = Aug

g =4 as required

Substituting A =4and x =2 into
—124+2A = p— u gives:

~12+2(4)=p-2

p=-2

Substituting 4 =4 into

8 -1

2 |+4] 3
-12 2

8 -1

2 |(+4]| 3 |=
-12 2

gives:

Therefore, the point where the lines

meet is (4, 14, —4)
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6 d

A(9.—1.—14)

The position vector from A4 to the
point where the lines meet is:

4 9Y) (-5
14 || -1 |=| 15
—4) \-14) (10

Therefore, the position vector from
the point where the lines meet to B

is:

4 -5 -1
14 |+| 15 |=] 29
-4 10 6

So B has coordinates (—1, 29, 6)
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