R, Vectors: notation and journeys

ROBINSON Worked solutions

This topic online

n a=(3,5andb=(2 -1

Work out a + b as a column vector. (2 marks)

Add £he top numbers
342 =S

Add the bottom numbers
s+(-1) = 4
Soa+b=(S,4)

(s, 4)
n a=(4 -3)andb=(1,6)

Work out 2a + b as a column vector. (2 marks)

20 = (2%4,2x%x-3)=(% )
2atb = (8 41,-¢+¢)=(9,0)

(1, )
&) r-cradq=-06 -4

Work out p - 2q as a column vector. (2 marks)
29 = (¢, -%)

p-29 = (5-6,2-(-8))=(-,10)

(-1, \0)

n a=(-25andb=(3 -1)

Work out 3a - 2b as a column vector. (2 marks)

3 = (-¢,15) and 2b = (¢, -2)
2 -2b = (=¢=¢,15=(-2)) = (=12,\7)

(-12,17)
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a OAB is a triangle. OA = aand OB = b.

Write down, in terms of a and b, the vector AB.
A to 6: qo vea 0]
A& = Ao+ 06

= -atbh

A6=-m+b

(2 marks)

n P is the point (3, 4) and Q is the point (-1, 6).
Write PQ as a column vector.

PL=0C. -7

0cross. =l =

(2 marks)

"
|
£

vp. 6 - 4
P = (-4, 2)

"
N
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a=@3 -Nandb=(-1,2)

On the grid, draw and label the vector a + 2b.

Y

(3 marks)
20 = (-2,4)
at2b = (3-2,-14+4)=(,3)
Orow an arrow qoing | sq vare riakt and 3 sq vares vp, with the arrowhead ot the

I,'mt.sku\a end

(\, 3)
ED «@-3+61=03m

where k and m are numbers.

Find the value of k and the value of m. (3 marks)
Top aumbers

2k +S = 13,02k =80nd k=4
Bot‘kom numbers

kx (-3) +1

m

m 4x(=3)+\==12 +\ = -\
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n OABC is a parallelogram. OA = aand OC = c.
Write down, in terms of a and ¢, the vectors
a. OB
b. AC
c. BA

o)

AB=0C=c
06 = oA +AB
o +c
b)

AC = Ao+0C
-o. tc
e)

BA s the reverse °of AG = .

“C

m Work out the magnitude (length) of each of these vectors.
a. (5, 12)

b. (4, -7). Give your answer correct to 3 significant figures.

o)
(s> +12?) = [ (25 +144)
IERYA

13

b)

T+ 4+ (-7)2) = 06 +49)
= [ «¢s

8.06
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(3 marks)

(3 marks)
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€D r-6-9andq=(23.

Show that p and q are parallel.
-2 x (-3) = ¢
3% (-3) = -9

sop = -31
P oand g are parallel

(2 marks)

m Ais the point (1, 2) and B is the point (5, 8).
ABC is a straight line and BC = %AB.

Work out the coordinates of C.

The points are in the order A, B, C, so C lies beyond B.

Veckor AB = (s-1,8-2)=(u, ¢)
6C = %A6=(2., 3)
C

(3 marks)

B+BC=(s+2,2+3)=(7,1)

(7, n)
m m@, 1) + n(1,3) = 4, 7)

where m and n are numbers.

Find the value of m and the value of n. (3 marks)

Top numbers
2m +tn = 4
Bottom numbers
m+d3a = 7
From the J.:.rs(: e.iuat:.on An=4-2m Substitute mt3(4-2m)=T,somtIz-Em=7T
ond =Sm = -F, 3:.\/:.1\3 m=|
Thean = 4 -2=12
Check

143x2 = 7. Correct
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m The vector (4, k) is parallel to the vector (6, 9).
Work out the value of k.

(2 marks)
46 = 2
3
= 2
3
k=46
€ --cnandb=0,-2.
On the grid, draw and label the vector 2a - b.
Y

4

3

2

1

x
-4 -3 -2 -1 O 1 2 3 4

-1

-2

-3

-4

(3 marks)

20 = ('4, 2)
2a-b = (4-1,2-(-2)) =(3, 1)
Oraw an orrow qoing 3 sg vares raslnt and 4 sguares up, with an

orfrowhead

(3, 4)
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a=(1,2)and b = (3, -1).
(9, 4) = ma + nb, where m and n are numbers.

Find the value of m and the value of n.
top: m+ 3 =1
bottom: 2m -a =4
N -J‘- 2m - 4
m+3(2m - 4) 9

Tm=-\2 F 9
=7 m T 3 =7

An=2X3-4=2

m=3d n=12

AB = 2a + 4b and BC = 3a + 6b.
Show that A, B and C lie on a straight line.

6C = 3o +6b
= (204 4b)
y R
2p0
y
6C S po.ro.(.(.e.(. to AE)
both Lines contain the pou\t ®

A, B and C are ona straaaht Line

(4 marks)

(3 marks)

Page 7 of 9



m OAB is a triangle. OA = aand OB = b.
P is the point on AB such that AP: PB =2:1.

Express OP in terms of a and b. Give your answer in its simplest form.

Diagram NOT accurately drawn

AG = 0B-0A=b-a
Ae

b=, \, so AP = (%)P& = (%)(“' -a)

(4 marks)

of = OA+AP=«+(%)(b-m)

0F = o L (E)a (B (Lrna(2
o (3) +(3)\° (3) +(3)b

\ 2
(E)m + (?)b
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m OABC is a trapezium. OA = aand OC = c.
CB is parallel to OA and CB = 2a.
M is the midpoint of AB.

Find OM in terms of a and c. Give your answer in its simplest form.

o a A

Diagram NOT accurately drawn

0B = 0C+CB =¢+2a
AG = OB -OA=ct2a-a=atec

AM = lA6= l(a.'tc)
2 2

(4 marks)

OM = oA +AM=a+ tat tea (D) +( )
2 2 2 2

(i)o. + (l)c
2 2
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