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Vectors
Unit vector a in the direction of a

. K . . "
a= l— where |‘|| 15 the modulus (magnitude) of a .
a

e ——

goand A8 are alsoused to denote vectors.
Scalar Product

ab =

:llh|cuﬁﬁ where @ 15 the angle between aand b .
ab =h.a

W a=ai+ajrakandb=hi+hj+hk.
then ii=jj=kk=1 ij=jk=ki=0,
ab =ab +a,b, +ah, .

4 -

2 2 3
—I:|'| T I:n'z iy .

dadl = |il

If both a and b are non-zero vectors then ais perpendicular to b il ab =10,

Vectors
WVector Produet

a=h=

vector perpendicular to both aand b,

illhlﬁ-il'l & n.where @ 1s the angle between aand b, and n 1= a unit

a=bh=-bxa
Wa=aivajrakandb=hi+hj+ik,
then ixi=j~j=kxk=0.ixj=k jrk=ik<i=j

A b= (a,h, —aby )i+ (aby —ab )+ lah, —ab k.

If both a and b are non-zero vectors then a 1s parallel to bt
a<h=10.

Moments as vectors

The moment about ¢ of force F acting at position ¢ 15 r= F.
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3)

4)

5)

and
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2 5 m 2
Thelines r={ -3 |+A| 1| and r=| 2 |+ 4] 1 | intersect.

1 2 ) -1
a) Find the value of m. [3]
b) Find the point of intersection of the lines. [3]

c) Find the angle of intersection of the lines, giving your answer to the nearest 0.1°.  [3]

Giventheline r=1+3j+5k+A(2i+4]+k) andtheplane r.(i—j+k)=0, find:

a) the Cartesian form of the equation of the line, [2]
b) the Cartesian form of the equation of the plane, [2]
¢) the angle of intersection of the line and the plane, and [3]
d) the point of intersection of the line and the plane. [5]
3 a
The planes r| 2 [=13 and r| 1 |=4are perpendicular.
4 1
a) Find the value of a. [3]
b) Find the equation of the line of intersection of the two planes. [6]
1 4 1
Find the distance of the point p=|5| fromtheline r=|0 [+ 4| -2 |. [6]
6 1 -3
2 5
The tetrahedron formed by the points with position vectors A=|1|, B=|2|, C=|5
3 4 1
6
D =| 2| hasvolume V =1. Find the integer value of K. [6]
k

Consider the triangle ABC. Let CA=aand CB = b.
Let D be the midpoint of CB and E the midpoint of CA.
Let G be the point of intersection of AD and BE.

a) Find AD interms of aand b. [2]
b) Find BE in terms of a and b. [2]
LetCG=a+AAD=b+ uBE.

¢) Find the values of A and p and hence find the centroid of the triangle ABC. [4]
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4&5in1

b)

or

c)

2) a)

b)
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24+54=m+2u 1
—-3+A=2+u 2
1+22=5-pu 3
—2+34=7
A=3 4
H=-2 5
2+15=m-4
m=21. Method [2]  Answer [1]
2 5 17
r=-3(+31(=|0 Method [1]  Answer [2]
1 2 7
21 2 17
r={2|-2 1 |=
5 -1 7
5\( 2
11
2){-1 9 2
cosé = = =
V52112122422 412 112 V3046 245
0=47.9°. Method [2]  Answer [1]

Xi+yj+zk =i+3j+5k+ A(21 +4 j+k)

(x=Di+(y—3)j+(z-5)k = 2(2i + 4 +k)

A= (X_l) — (y_3) :(2_5)

Answer [2
2 4 (2]

X—y+z=0 Answer [2]
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4l -1
1)\ 1 -1

sin @ = =
Vi 2z 17412 3T

0=12° Method [2]
d)
1 2 1
3|+4 41 -1|=0
5 1 1

(1+24)—(3+44)+(5+ 1) =0

A=3
1 2 7

r=(3|+3 4|=|15]. Method [3]
5 1 8

3 a

a=-2 Method [1]
b)

11 1‘ _‘—2 1

-2 1
B
3 4

3 2

b=2i+11j-7k Method [1]
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38 .
X= y= 7 or equivalent

r==0i+38))+A(2i+11j—7k) Method [2]  Answer [1]

NP o

4)
1-4-2\( 1
(p-r)b=| 5+24 || -2
6-1+34) -3

=(-3-2)+(-10-42) + (-15-91)

=-28-141=0
A==2

-3+2 -1
(p-r)=| 5-4 |=| 1

5-6 -1
[(p=r)|=v1+1+1=+/3 Method [4]  Answer [2]

OR

g (P—2a)xDb|

b

1 4 1 -3 1

5(-|0lx| -2 5 [x| -2
; 6) (1) |-3 5] | -3
V(DT (27 (-3
3 (1) i j k

/5 5] |-3 5 -3 5
5 x{-2|=-3 5 5|=i —j +k
-2 -3 1 -3 1 -2

5 -3 1 -2 -3
= 5i—4j-k

—5i—4j—k
d= | i | —\/E:\@ Method [4]  Answer [2]

JE+(-27 +(-3)7 14
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6)

a)

b)

c)
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V:%|(D—A).(C—A)x(B—A)|

4
D-A=|2|-|1|=| 1
k k-3
3 1
C-A=|5|-|1|=| 4
-2
5
B-A=|2|-|1|=
4
1 3
V:% 1 || 4 [x|1
k-3/){-2) (1
4 k-3
1 1
V==11 4 -2|==(0-11k)=1
6 6
3 1
k=4. Method [4]  Answer [2]
AD=-a+b/2 Answer [2]
BE=a/2-b Answer [2]

CG=a+AAD=a+A(-a+b/2)=a(l-1)+4b/2
CG=b+uBE =b+u(a/2-b)=al2+b(l- )
coefficientof a:(1—A)=u/2

coefficientof b: A1/2=(1-u)

A=u=213

centroidat (a+b)/3. Method [2]  Answer [2]
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