Edexcel AS Further Mathematics Vectors

O

Section 1: The scalar product

Solutions to Exercise level 2
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(il) A® isparallel to DC, and BC is parallel to AD, ABCD is a parallelogram,

-1 1
(il) Angle ABC s angle between vectors ( = J and ( j

2 O

1

-1\ (1
j{ ]:(—1x1)+(3x1):2

32 1

[;j =\(-1)* +3* =10
(3‘ =yJ1*+1% =2

2

NERNCY
0 =0632.4°
BY symmetry, angle CDA is also equal to 63.4°, and angles BCD and
PAB are both 180° - 63.4° = 116.6°

== ( o)
w (L0
AEEC :@[Zj _(axe)+(4x-2) =12 -12 =0

The Lines AB and BC are perpendicular, therefore angle ABC is a right
angle,

cos O =

(1) Let the midpoint of AC be M.
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Edexcel AS FM Vectors 1 Exercise solutions

OM =0A +1 AC

I - 1)
(iit) f ABCD is a rectangle, AD =BC = ( j

os-on. ()]

The coordinates of D ave (8, -1).

. (D) tf a andl b are parallel, then there s a vuumber ¢ for which a=/kb.
2L +6] -3k =c(3L + 5 +HR)

Comparing coefficients of 1 : 2=3c —c¢=2
Comparing coefficients of j: e=c¢s >6=25s =>s=9
Comparing coefficients of k : ==t —-3=2t —t=-2

(i) tf a and b are perpendicular, then ab =0.
(2;+@J'—3lg).(3’g+sj+ﬂg =0
6+65s—3t=0
t=2s+2

AB=(2L+7 )= 9R)—(-L+2j+3R)= 9L +5 j-12k
BC=(21-3]-R)—(8L+ 7] 9R)=-6L—10]+gk

AC=(21-3]-R)—(-L+2j+2k)=3L-5]-4k

ABBC =(9L+5 j—12R).(—6L—10]+8R) = -54—50— 96 #0
BCAC=(-6L-10]+8R) (3L -5 |- 4R) =18 +50-32=0

so veckors BC and AC are perpendicular, and therefore the triangle has a right
angle at C,
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Area of triangle = Z[BC||AC|

=1ix10J2 x52
=25x2

= 50 square units
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