1.6 Answers

1.6.1 Solution to 1.2 The GCSE Method

(i)

[ 1mark ]

Point of intersectionis (2,5)

(i)

[ 1mark ]

= 1 X+ 4
2
multiply through by 2

2x + 1

(iii )

4+ 2 =x+8

.. Intersection( 2, 5)

[ 2marks]

For 0 the angle of intersection,

(iv)

2.4 6] 81X

/0

= 634 - 26.6

36.9°

[ 2marks]



1.6.2 Solution to 1.3 The Vector Method

0 1
1 2
0

e alz)- 6

From the upper row 1 = 2u

0
4

2
1

From the lowerrowl + 24 = 4 + u
l1+4u=4+u
3u=3
u=1=1=2

r = + A +

) and r, =

2
1

+

Point of intersection :r; = cl) + A ;)
_ [0 1
=11 + 2( 2)
:(g) ie. (2,5)

Using Scalar Produc( :;

‘[3)

1x2+2x1=+V12+22 x/22+ 12 x cos@

4 = +/5+/5 cos6
cosf = i
5
= 36.9°

[ 6 marks]



1.6.3 Solutionsto 1.5 Exercise

Answer 1
(i) The direction part of; = 4+ 2(2] is the| 2
3 2 2
[ 1mark ]
(i HEH
5x3+2x7 =V +2 x3P+ 7P x cosb
15+ 14 = v 29 x v/ 58 x cos6
29 = V29 x V2 x V29 x cosé
29 = 292 cosé
cosf = % O
[ 3marks]
(iii) so0 =45
[ 1mark ]
Answer 2
: o _[-5 -1). -1
(1) The direction part of; = ( g | TH 3)IS the( 3 )
[ 1mark ]
43
4x (-1) +3x3=V&+ 3 x(-12+ R x cosh
-4+9 =425 x+v10 x cosé
5 =5v10 cosé
cosf = 1 O
IRRVAT0)
[ 3marks]
(iii) o0 = 716°

[ 1mark ]



Answer 3

+ 4 +

-4 1\ (-8 2
~11 2/ ~ \11) " #\1
Upperrow :— 4+ 1 =-8+2u > A - 2u = -4
Lowerrow:— 11+ 20 = 11—y = 24 + u = 22

Solve (1) and (2) simultaneously to get= 6 and 1 = 8

To get the point of intersection usirig= 8,
i -4 1
Tl 2

1
2

(-4
= (_ 11) + 8
.~ Intersection at 4, 5)

-(5)

+ 1

Answer 4

-15 3} _ (15 3
253 = 39+ (3
Upperrow :— 15+ 31 = 154+ 3u = 4 —u = 10
Lowerrow:— 4+ A =17+ 2u = A - 2u =21

+

Solve (1) and (2) simultaneously to get= —11and 1 = -1

To get the point of intersection usirig= — 1,
_[-15 3

= (20403
_ (=15 (3
- (233
_[-18
| -5

*. Intersection a{— 18 —-5)

D
2

[ 4 marks]

D
2

[ 4 marks]



Answer 5

3 3 3
(1) The direction partof; = [-5| + A| 4 | isthe| 4
2 12 12
[ 1mark ]
3 -3
(ii) 4 | e (-4
12 5

3X () +4x (-4 +12x5=VF+ 42+ 12 /(-32 + (—4?2 + 5 cosb
35 = 13 x 5v/2 cosé

7
0030:13\/?
V2 -
26
[ 3marks]
(iii) . 0 =67
[ 1mark ]
Answer 6
(i) AB=b-a
8 2 6
=|5-13]|=]2
9 7 2
[ 1 mark ]
(i) AC=c-a
3 2 1
=|(11(-(3|=| 8
4 7 -3
[ 1mark ]

o

6x1+2x8+2x(-3) =V62+22+22 /12 + 8 + (—32 cosh
16 = 2+ 11 \/74 cos6

8
C0SO = —————
V11V 74
6 = 737

[ 3marks]



Answer 7

(1) Let A be the point(1,0,0), and Bébe (0,1,1)
K)B:b—a
0 1
=|1|-|0
1 0
-1
=11
1
rlz(YA+/1A%B
1 -1
=|10|+4| 1
0 1
[ 1mark ]
(i) Let C be the point (1, 1,0), and Bebe (0,0, 1)
ﬁzd—c
0 1
=(0|-(12
1 0
-1
=|-1
1
r2:&>+/15
1 -1
=|11]|+ 4] -1
0 1
[ 2mark ]

(iii )

R

[

CFDXED+1Ix (D +1x1=+(-12+12+12 ./ (-12%+ (-1)2+ 12 cosh

1-1+1

cos @

0

/3 v/ 3 cos6

70.5°

[ 3marks]



-6 4 -6 3 -6
(a) ri=4|+A|-1] andr, = | 4 | + u|-4| intersectat 4
-1 3 -1 1 -1
[ 1mark ]
4 3
(b) —1l]e|-4
3 1

Ax3+ (1) X(H+3x1 =B+ (-12+3R JR+ (-4H2+ 12 cosb
12+ 4+ 3 =+ 26+ 26 cosé

19
0 = —
cos 6
[ 3marks]
-6 4 -6 4 10
(c) rn=\{4|+A-1 =|4|+4(-1)=|(0] .. X(10, 0, 11)
-1 3 -1 3 11
[ 1mark ]
(d) AX = AO + OX = OX — OA
10 -6 16
=|l0|-[4]|=|-4
11 -1 12
[ 2marks]
(e) || = 1@ + a7+ 12
= V256 + 16 + 144 = /416 = 426
[ 2marks]

()

[ 3marks]



Answer 9

1 2 16 7
ri =|(-1|+ 4|3 andr, = | 5|+ u| -6
-5 4 -2 -10

2 7
3| -6
4 -10

2XT7T+3%x(-6)+4x (-10) = V2 + P + & /7 + (-6 + (-102 cosb

14 - 18 - 40 = v/ 29 v/ 185 cos
cosf = — 44
V29 x /185
. 0 = 1269° which is an acute angle &31°
[ 4 marks]
Answer 10
(i) The direction part of = 3 + 2 2 is the 2
-2 5 5
[ 1mark ]

(i) If (13,23) ison the line then there will be a valué dr which,
3 2\ (13

SEERF

Upperrow 3+ 21 = 13 = 20 =10 = 4 =5

Lowerrow: -2 +51 =23 =5 =25=1=5
- (13, 23) is on the line and occurs wher 5

A2 (3

2
5

[ 2marks]

(iii)  To cross the-axis atp,

Lowerrow: -2 +51 =0 = A =

Upperrow:3+2x%: p=p=38

The line crosses theaxis at ( 3.8, 0)
[ 2marks]



Answer 11

3 2 2
(i) The direction part of; = |7| + 4| 5] is the( 5)
3 1 1
[ 1mark ]
(ii) If (19,47,11) ison the line then there will be a valug fof which,
3 2 ( 19
7| + A|5| = | 47
3 1 11

Upperrow 3+ 24 =19 = 21 = 16 = 1 = 8
Middle row :7 + 50 = 47 = 51 = 40 = A

Lowerrow:3+ 1 =11 = 1 = 8

I
(o]

- (19,47,11) is on the line and occurs when 8

[ 2marks]

3 2 p
(iii) Tocrossthe-axisatp, [ 7|+ A| 5| =1{0
3 1 0

. 7

Middlerow :7+ 54 = 0 = 1 = -5

Lowerrow:3+ 1 =0 = 1 = -3
There is no value df for which both they component

and thez component are zero

. The line does not cross tkexis O

[ 2marks]
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