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4 Use the properties of vector addition and scalar multiplication to
solve these equations for x
a 3x-u=6v+lu
b 2x-u)+3u-v)=0
Lw=tes
¢ Fx-w=3x+y)




image5.png
Exercise 11C

1 The diagram shows four identical parallelograms ABEF, BCDE,
FEHG and EDIH.
Let A(-1, 3), C(5, 4) and I(7, 8)
a Find in component form
P 2 —
i AB AE cb
b Express as a linear combination of the unit vectors of the
Cartesian axes
= — —
i BF i CH D&
¢ Find the position vectors of the points B, D, E, F and G.
Given P(0, 2, ~1)and Q2, 1, 1)

e
a write down the vectors OP and OQ in component form

N

—
b express PQ as a linear combination of the unit vectors of the
Cartesian axes.

The diagram shows a parallelepiped ABCDEFGH.

., 1 ., 2 3
Given OA = | 1|, 0B

w
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find in component form:

a AB b AD ¢ AE
5 > >
d AG e BD f BH
4 LetP(=3,1),Q(5, 7) and R(-1, 5). Use the formula for
'
a Write down the vectors OP, OQ and OR as column vectors. the midpoint of a line
b Find the coordinates of M and N, the midpoints of the line segment.

segments PQ and PR respectively.
=
¢ Show that QR = 2MN.
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Exercise 11D

1 Use plane vector algebra to show that

a
b
c
d
e
f

u+ (-u) = 0, for any vector u and its opposite -u.
u+(v+w)=(u+v)+w,forany vectorsu, vand w.

a (Pu) = (afyyu = [¥(aw), for any scalars o and f.

a(u+v) = ou + av, for any vectorsu and vand any scalar a.
(o+ fju=au + fu, for any vector u and any scalars o and f.
Ou =0, for any vectoru.

a0 =0, for any scalar .

2 Solve these equations.

LREG) O

3 Simplify these expressions, stating all the properties that you use.

ut(vH2u) b (@-v)+2(v-2u) c 3[ (u-v)+ ;(v ..)\

: EXAM-STYLE QUESTION

4 The vectors a and b are given by a = 2i - 3jand b =

~2j.

Find the values of the scalars o and f8 such that ¢a + fib = 3i - j.
Hence, write 6i - 2j as a linear combination of aand b.
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Exercise 11E
1 Find unit vectors in the same direction as each of these vectors.
- N -3 N
a1 e 2 <[] 4 !
5) 12) o (-1
2 Find unit vectors that are collinear with each of these vectors.
2 _5) 0 n
a b c [ ‘ d
1 -2 (-1 -1
3 Find, in component form, the unit vector v in the same direction
asu=2i- 3.

4 Given that v and uare collinear and |v| = m, determine v when
i
a u:[sjandm:z

2
b u:[ﬁjandm:z
N
¢ ™ anam=13
« Wz)
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Find the vector w with magnitude 13 in the same direction as
u=4i-6j.

Given u = i - 3j, find the collinear vector t with magnitude 5.

)

Show thatif v = (| the vector u = i i PE——
o direction of v and
vector with the direction of v. magnitude 1.

3
show that the collinear vectors
J

have magnitude m (1 = 0).

Given a non-zero vector v
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Exercise 11A

1 The diagram shows a regular hexagon
ABCDEF.
a Use the properties of the polygon to
show that AB = ED.
b Using the given points, write down all
the vectors that have .
the same direction as AB
the same magnitude as CF .

2 Consider the regular pentagon ABCDE and the 3
vectors shown in the diagram.
a Use the properties of regular pentagons to ~ * c
show that the vectors in the diagram are all
distinct.
b Is it possible to define a pair of non-trivial E )
equivalent vectors using the points given? Give reasons.
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Exercise 11B

1 Draw a diagram to show that the addition of vectors is
associative.

2 The diagram shows a regular hexagon ABCDEF.
5

Using only vectors defined by the vertices of the hexagon, copy
and complete these statements.
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RO
£ 2ED-AF +AB =

3 The diagram shows a parallelepiped ABCDEFGH.
W o

- —
a Letu=AB,v=AD and w = AG. Express each of these
vectors in terms of u, vand w.

i AC ¢t v Al
b Given that |AD| = 3, |AB| = 4 and | AC| = 6, find
i the angle ABC

the area of the parallelogram ABCD.




