Edexcel AS Further Mathematics Vectors o

Section 1: The scalar product

Section test

1. Find the value of ( 2 J[lj
-3)\4

-1\ (2
2. Find the value of | 2 1.
-3/ 10

3. The angle between two vectors is 90°.
What is the scalar product of the two vectors?

4. Find the acute angle between the vectors 5i—j+2k and —2i+3j+3K .

5. Which of the following vectors are perpendicular to the vector 4i+3j—-k?

i—j—k
-2i+3j+k
—i—4k
3 2
6. Thevector | k is perpendicular to the vector | -3 |.
2k -1 -1

Find the value of k.

7. The vector a=4i+3j+k is perpendicular to vector b.
The vector b could be equal to

(a) 4i—3j-7k (b) —3i — 4
() —3i +4j (d) —4i+3j-7k

8. The points P, Q and R have coordinates (0, -1, 4), (2, -1, 3) and (-1, 2, 0)
respectively.
Find the vectors PQ and PR.
Find the angle between the vectors PQ and PR.
The angle you have just calculated is
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(a) 180°— ZQPR (b) ZQPR
(c) 180°— ~PQR (d) ZPQR
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Section test solutions

2 ) (1
1, (_3]-(4j=(2><1)+(—3><4)

=2-12
=—10
-1 (2
2. 21 |=(1)x2+2x1+(—3)x0=0
-z3) |0

3. When two lines are perpendicular to each other then

a-b
0=90"= cosf@=0 = ===0
el
a-bo
if ====othena-b=0
el
5 (=
4., a-b=|-1|| 3 |=(6x2)+(1Lx3)+(2x3)=—+
2 /(=3

o) = /5% +(—1)* +22 =20
lof = J(—2)* +3% +3* =22

a-o —F
0: ~ =
7 lallel~ Veovz2
0=105¢

The acute angle between the vectors is 74,2° (1 d.p.)

5, If they are perpendicular, the scalar product is zero

4z
3 || L= x)+Ex1)+(-1x1)=4-3+1=2

—1 —1

4] [=

3 || 3 |=(4x2)+(3x3)+(—Lx1)=—8+ 9—1 =0 soperpendicular
-1 1
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4 ) ([
2 0
1) |4
2
R
k-1

=(4x-1)+(3x0)+(-Lx—4) =—4+0+4 =0 so perpendicular

-1

6—3k—(2k—1)=0
6—3k—2k+1 =0

Sk=%
k=14

. If they ave perpendicular, a-b =0

4
a-b=|3
1

9D
ey
Il
KW A

X
oy
I
HoW b

1

W

|3 |=(4%x4)+(3x—=23)+(1x—#)=0

| =4 |=(4x-3)+(3x—4)+(1x0)=-24#0

| 4 |=(#x=3)+(3x4)+(1x0)=0

2 |=(4x—4)+(3x3)+(1x—#)=—14#0
-

The vector b could be 4L —3j— 7R or —3L+4 ]

2 o) 2
PR=0R-0OP=|—1|—-|—1]|=| 0
Y 4 -1
-1 0 —
PR=OR-0OP=|2 |-|-—1|=| =3
o) 4 —4
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2\ (-
PRPR=|0 || 3 |=—2+0+4=2
—1 )| —4

|ﬁ| =22 +0% +(-1)? =5

PR| = (1) +3° +(—4)* =26

Angle between vectors = cos™ (%\/2—6) =3>9.9° (1dp.)

P

The angle caleulated above is angle RPR,
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