Edexcel A level Mathematics Vectors o

Topic assessment

1. The points A, B, C and D have coordinates (2, 1, 3), (4, 1,5), (2,5, p)and (q, r, 1)
respectively. If AB =CD what are the values of p, qand r?

[3]

2. Points A and B have coordinates (2, 1, 1) and (20, -5, 13) respectively.

If point C is such that 2AC = CB, what are the coordinates of C?
[5]

3. The point P has coordinates (-2, 4, 0).
3

The point Q is such that PQ =| -2 |.
1

The point R has coordinates (-1, 1, r).
For which value of r is PQR an equilateral triangle?

[5]

4. Point A has coordinates (2, 3, 6). Point B has coordinates (8, 6, 8). Find the point C so
that ABand ACare in the same direction and |AC| = 77.

[6]

5. Forces F, =A3i—2j+k) N and F, = u(i + j+3K) N, where 4 and 4 are scalars, act on

a box.
Prove that it is not possible for their resultant force to act in the direction of k.

[6]

Total 25 marks
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Solutions to topic assessment

pP—= 20-p
2lg-—1|=|-5—¢g

r—1 13—r
2Ap—-2)=20-p =>3p=24 = p=¢
2Ag-1)=-5-g =39=-3 =g=-1
Ar—-1)=13—r =3r=15 =r=5
The coordinates of C are (8, -1, 5)
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-2 3 1
2. OR=0P+PR=| 4 |+|—=2|=|2
0 1 1

ﬁz -3

V

2

QT?.= 1 |-l2|=| =

v 1 r—1

— 2

‘PQ‘ =24+ (2)P+1* =14
—_— 2

‘PR‘ =1*+ (3 +r*=10+/+"

@R[ = (2 +(-1)* +(r -1 =r*—2r +6

— |2
Z‘PR‘ =10+r° =14 =r’=4 =Sr=12

—2
Z‘G?R_‘ =S 10+r’=r*—-2r+6 —2ar=—4% —Sr=-2

So PRR (s an equilateral triangle for r =2

g)l (2] (e
4, AB=|6|-|3|=|3
g) le) |2
Z
AR and AC are in the same divection = AC = k| 3 | where k is positive
2
‘,E‘:;t;t = k(67 +3% +27) = #72
= 49k* = 77°
= k% =121
> k=111
ke must be posttive for same divection, so k=11
2 6| (eg
OC=0A+AC=|3 |+11]| 3 |=| 36
e 2 28

So Cls (68, 26, 28)
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3 1 A+ u
5. Resultantforcels | -2 [+u| 1 |=| 24+u
1 3 A+3u
0
If resultant force is in the divection of k, it waust be | 0 | forsome p#o0
P

BA+u=0 = u=—=34

2A+u=0 = u=21

—=A=21 = A=0 =D u=o0

P=A+3u=0 so p=0 which contradicts the assumption that p #0
so it is not possible for the resultant force to be in the direction of k.
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