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Objective

Work with vectors in two and three dimensions: magnitude and unit vectors, addition
and scalar multiplication with their geometric meanings, position vectors, and angles
from the scalar product. Original teaching questions for specification items P4.7.1 to
P4.7.7; the exam-style part adapts reviewed WMA14 June 2025 demand.

1 Key knowledge and worked examples

e Column and ijk forms: aii+ asj + ask = a1i + asj + ask.

« Magnitude : |a| = \/a? + a3 + a3; unit vector a=al/lal.
« Position vector : f@ =b—a.
« Scalar product :a-b = ayb; + asbs + aszbs = |a||b| cos§. Parallel vectors

are scalar multiples; perpendicular ones have zero scalar product.
Worked example — magnitudes and a unit vector. a = 2i — j + 2k.
1
e |a| =4+ 1+4 =3, so the unit vector is §(2i —j+2k).
o Check: its magnitude is %x/@ =1V.

Worked example — a 45° angle (Edexcel IAL WMA14 June 2025 Q6). A =
i+2j—3k, B=>5i+2j+k, C'=3i+ aj+ 5k, angle BAC = 45°; find «.

. ﬁ = 4i + 4k with |ﬁ| = /32; 1@ = 2i + (o — 2)j + 8k; scalar product

=840+ 32 = 40.
40 40v/2
cos45° = = 68+(a—2)2:—\/_:10 = (a—2)* =32
V/32,/68 + (o — 2)2 44/2
a=2+4V2
» Check: |AB||AC|cos45° = 4v/2 x 10 x 25 =40 V.
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2 Practice

2.1 Find |3i + 4j| and the unit vector in that direction. 2]

2.2 For P(1,2,3) and Q(4,6,3), find ]@ and its magnitude. 3]

2.3 Determine whether a = 2i + (—1)j + 3k and b = (—4)i + 2j + (—6)k are parallel. [2]

2.4 Find the angle between 1i + 1k and 1j + 1k, giving an exact value. 4]

3 Exam-style questions

3.1 (Adapted from Edexcel IAL WMA14 June 2025 Q6.) Relative to O: A has position
vector i — j + 2k and B has position vector 3i + j 4+ 6k. The point C' has position vector
2i + Bj + 4k, and angle BAC' is 60°. Find the exact possible values of S. 6]
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3.2 The line segment RS has midpoint M(1,1,0); R has position vector 3i—j+ 4k. Find
}ﬁ and the distance RS. [4]
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