VECTORS

DATE OF SOLUTIONS: 15/05/2018 S O L U TI O N S

MAXIMUM MARK: 76 GCSE (+ IGCSE) EXAM QUESTION PRACTICE

1. [Edexcel, 2015]

(3 ()

(a) Write, as a column vector, 2a
s @
2a = 2 ( )

2. F (1)
(b) Write, as a column vector, 3b —¢ /“jk/l\
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(c) Work out the magjmtude of a

Give your answer as a surd, ————— ( DYE /)\7’ /’74 {\0/*’{'}5
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Column Vectors [5 Marks]
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2. [Edexcel, 2015]

Column Vectors [2 Marks]

ABCD!is a parallelogram.

#() %)

—
Find BD as a column vector.

—_s =

gD = BC"'

- (A)

Diagram NOT
C accurately drawn
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3. [Edexcel, 2005] Column Vectors [2 Marks]

A is the point with coordinates (2, 3).

5. [‘54] (’).+§7 3-‘r>
Find the coordinates of B.



4. [Edexcel, 2008] Vector Diagrams [4 Marks]

The diagram shows a trapezium ABCD.

(a) Find, in terms of x and y,

—
Aa + BC
oc + 7—‘{

o

(i) AC

W\

— =P
i) oc = DA +AC
= -y -+ (x+'Ld)

2)
~ fp———————
(b) The poin@js such thatl 1% =x+y.|
Use your answer to pari-’ (a)(il) to explain why 4ECD is a parallelogram. ~
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5. [Edexcel, 2013] Vector Diagrams [3 Marks]

Diagram NOT
accurately drawn

PQRS and PSTU are parallelograms.
—> —> —>
PU=a PS=b PQ=c

Find, in terms of s;u_,_l) and ¢ . —

O = Tu+r UP+T

f_',.b—q + C

............. C-a-b
(i)) PX  where|Y is the midpoint of 70. | &Y
Simplify your answer as much as possible.
e
—y e e \
Py = Pu+ut> 3T@®
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6. [Edexcel, 2014]

Vector Diagrams [3 Marks]

OABC is 4 arallelogran?\i‘

OA=aand OC =¢

P is the point on AB such that AP = iAB.

2
Q is the point on OC such that OQ = EOC.

Find, in terms of a and ¢, PQ.
Give your answer in its simplest form.

— —

ﬁa = TA + AO+C_)_22

te-a tle @

il

Diagram NOT
accurately drawn



7. [Edexcel, 2008] Vector Diagrams [4 Marks]

PORSTU is afegular hexagon]centre 0.
The hexagon is made from six M&'ﬂk@l \/ \/

TU = a. UP = b.

(a) Find, in terms of a and/or b, the vectors

-
G 7 '.'.:"TA +UP

~axb a+rh @
(1)
(i) PO
~a @
(1)

—
(i) 00 = Up+ PO

: b -a boq &

................................ (l)
(b) Find the modulus (magnitude) of UR.
9 x-S Q
3]
................. S- —



8. [Edexcel, 2015] Vector Diagrams [4 Marks]

0] Diagram NOT
accurately drawn

=
In triangle OPQ, 0_15 = 6a and O_§)2= 6b t\;l:i - -
Xis thel'ftni:dpg)inf[of PQ. &P = (O O + O ?
(a) Find, in terms of a and b, the vector OTY - _ () \‘) 4 L G

Give your answer in its simplest form.

— —
Oox = 0GQ +5 QP

s L + 5 (~6b+6a)
= ék_'gb'l'z&

IR

Y is the point on OX such that OY : ¥YX =2:1

(b) Find, in terms of a and b, the vector Q_I)’
Give your answer in its simplest form.

QY = @ + oY
—
:@—%—b%ox

an rt_ ( THE! g: [

= - (b +.';:;(3u+3¥)

"

(b +2a +2b



9. [Edexcel, 2015] Vector Diagrams [5 Marks]

Diagram NOT
accurately drawn

b Y
POR is a triangle.
The midpoint of PQ is W.
X is the point on OR such that QX : XR=2: 1
PRY is a straight line.
ﬁff =a P_R>=b
(a) Find, in terms of a and b,
@ OK
—= -7
- ®@P+ PR =-2a+b o2 60
- £Q
(i) OX
—>
= QR = %(L-zq) Ly @y
(iii) WX 2. L -
==2 - = = a
. W@+ Q¥ ‘Q*'[Sl" 3;] g__b__l_a@D
(3)
R is the midpoint of the straight line PRY.
(b) Use a vector method to show that XY is a straight line.
et —> —> TWAT "
XY = X R +RY = @)
—> -y L(2b-a
a7 iy =5l
= é—- @R + RY 3 oF
pLES
Me MmuuTl
S0\ T e
= Ll-ge P @)\ o, Tuer BaTh 6o TIRAVH
= 2L = 2.(2'9 -q) ommoN PoINT X
< 4y-TZaq 3 . srpalehT LINE)
3 ?) ] ____ﬁ Cl [ ’r



10. [Edexcel, 2017] Vector Diagrams [5 Marks]

OMA, ONB and ABC are straight lines.
M is the midpoint of OA.
B is the midpoint of AC.

= e 2 T > ) .
04={6a] OB ={6b] ON= kb where ks a scalar quantity.
Given that MNC is a straight line, find the value of £.

~
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= -qq + 126 () we ]
IE MNC 1S A STRA\GRT LINE, THEN
SCALAR—J
ré N \§S A
- MN [whn
MC = DA

S e #1207 N (el (Y
- QR

2 -Qa +12h =-3na + len

(' [ 3 ]
CompariNGg ThE A Co&FFICIENTS.

-3‘\ < "'q
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NG ThE
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11. [Edexcel, 2016] Vector Diagrams [4 Marks]

k qu B ;
Diagram NOT
accurately drawn
M
/‘“b | ¢ Hq N
'AB is parallel to DC p Vv
DC=24B |Z:S0}\—" = -
| Mis the midpoint of BC' « > M - R
(=26} | o7
Fﬁ?‘ 4a) )
—~— /
(a) Find BM in terms of a and b.
Give your answer in its simplest form. —
—~ 5
-~ eok B C,/[
Bc = -la+2b +Be @T -
= Ya + b
7 G
= = +7 5)
A
2athb
(2)
N is the point such that/ DCN | is a straight lineand DC:CN=2:1 —~ : \' = ¢
(b) Show that AMN is a stlaight lme
A M = A AG & \'SM

= é +b-
e Ua *(TA*L) q' 0, /J\M(\T\C\J

y, (“'
—=p =1 ey
A = /?D-r pc+ CN j | SWCG AM e x AN
Q") L(\,((LAMAHQM“(

12a ¥ 1Y & AM awd AN MO
\gg PAR ALLEL AND )]
= QANM qave v 'a,;m‘f/r \N CJMM/N.
cort A sTRA(GHT LINE




12. [Edexcel, 2010] Vector Diagrams [4 Marks]

F‘;
® ]
a Diagram NOT
v accurately drawn

o ¢ C

In the diagram OA4=aand OC =c.
. _>-

(a) Find C4 in terms of a and c. o

=Sp 5 0L i
Ch: Coron _— a-c ©Y
= -C ¥a \_—/—’ €]

(b) The pointz‘ikajis such thatl%él?z 1e '

| S ———

Give the mathematical name for the quadrilateral OABC.

[AR IS PARALLEL 4p oc ‘7 TRAPERIUM EV

(c) The point“Fis such thatf:O_P> =a i/rc_c/,/{where k>0

State the two conditions relating to a + ke that must be true for O4PC to be a
rhombus.

IF A RYIoMBLS,

AP =0¢c % k=1 i‘j‘/

@
AlLSo

LENGTh oF a = LenNGThofF < {E\;\

gp—



13. [Edexcel, 2016] Vector Diagrams [4 Marks]

Diagram NOT
accurately drawn

OMN is a triangle.

1
P is the point on OM such that OP = — OM

4
Q is the midpoint of ON
R is the midpoint of PN
OF =p 00 =
M«EJ V\Q_—-J__g:
(a) Find, in terms of p and q,
%
(i) MN
— —p —V
MN = MO + oN :—BP—\D""\:"‘L -
. 2q- lp @
. i
(i) PR
| —
:—i?N < -i(—P42—q')’\—b v ’R\\
B S

- \
- P“E ’ —> —

B ’ B)
z% &) swice QR = ko © [StaTEM ENT |

T @R \$ PAMLLEL To OP



14. [Edexcel, 2013] Vector Diagrams [5 Marks]

The diagram shows a'lpamllclogmm,il’QRS.

M s the midpointlof PS. ———
PM=a I’_Q’ =b accurately drawn
P ‘b 0

(a) Find, in terms of a and/or b,

() PS
B
-~ 0 Zq
(i) PR = PQ + @R
= b + 2a B
B 2a+b &
(ui)A?é = MP“?Q
= -Q + b G(\
-q +b
pp— (3)
N is the point on MQ such thal( MN = %MQ?
(b) Use a vector method to |)m\'c_ll;a_t I_j!g lS a straight line.
—y —
‘Pps = f’—?" +WN 2 %"PR
>
o+ +MA —>
= PM ¥ —
; b) swee PNl TE
- g
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S Q ~la ‘1’3 MMON
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15. [Edexcel, 2013] Vector Diagrams [4 Marks]

A s B
X Diagram NOT
X accurately drawn
0 - ~— c
S¥9 Z9
2-”—~ >3
/,/ D
/ 04BC is alparaliciogram
| BCD is a straight line. |
BD=3BC\|
M is the midpointjof OC.
=
OA=x AB=y
(a) Find, in terms of x and y,
@) AM
1
—>
= AB+OM W,
5
= —oc +3 oAz
i) OD L
— X = Z\- % + 3)
c:0C 4+ €
- 9 = Z-x- \
A

(b) Use your answers to (a)(i) and (ii) to write down two different geometric facts about
the lines AM and OD.

AM IS HME THE LENGTH OF OD @

S —




16. [Edexcel, 2004] Vector Diagrams [5 Marks]

Y

PQRS is a parallelogram.
X i)s the midpoint of QR and Y is the midpoint of SR.
PQ =aand PS =h.

(a) Write down, in terms of a and b, expressions for

—
A + QY

!

() PX

a
—
Gypr = PS+
b
-

Ginps = QP
a

)

(2)

Y
Ny—
C >
ST
!
L2
3)
LW

1

. . .
ry (swce X = k@S

W ond @ A€ PAEALLEL)



17. [Edexcel, 2016]

Vector Diagrams [5 Marks]

Diagram NOT
accurately drawn

e >
b, C
OAB is a triangle. |
P is the point on O4 such thathP PA_ 2 ]J = Kq: 24

C is the point such that(B is ‘the m nndpomt of ¢ OC 1 e o P )
[Mis the nudpomt of ABJ I i S .

ST Sow T )
04 = 6 OB = 4b P

' A = e % MC
Show that PMC is a straight line, ool : l (\ \/ A

- . )
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18. [Edexcel, 2006] Vector Diagrams [8 Marks]

—

OA4BC' is a{parall?loﬂglgngj

Diagram NOT
_ accurately drawn
/.// B o

/ ﬁ
(&)~

2 0

— )

(a) Find the vector OB as a column vector. S 1 N

O‘% =~ OA + AR = ( A O)  cssnnsmiamemmens

(1

X is the point on OB such that Q{ = _lgOB, where 0 <f <1

(b) Find, in terms of %, the vectors

(i)(—)}, =k¥--O_T?, :k(i) _ (§k> (f&

2 le
_* ___? } ‘ S_lr ...........................................
(ii);{}, = go + OX “_(1)4_(2,() (Sk—-‘) 6‘“
= \2lk-2)

—p —p
gipxc. = XO +0C

*-( 9545) * (@ ) (q—fkk) 6

(c) Find the value of k& for which Z)_)( :)?é'. —
(ﬂc‘-— \ ) ) ( I -sk) 5 Sk-l=h-Sk(p
2le -1 2] ok =5 —3 ke=x (O

(d) Use your answer to part (c) to show that the diagonals of the parallelogram OABC
bisect one another.

..................................

SAME.. 8. X. 1S DrbpINT

oF AC ™




Disclaimer

While reasonable endeavours have been used to verify the accuracy of these solutions, these
solutions are provided on an “as is” basis and no warranties are made of any kind, whether
express or implied, in relation to these solutions.

There is no warranty that these solutions will meet Your requirements or provide the results
which You want, or that they are complete, or that they are error-free. If You find anything
confusing within these solutions then it is Your responsibility to seek clarification from Your
teacher, tutor or mentor.

Please report any errors or omissions that You find*. These solutions will be updated to correct
errors that are discovered. It is recommended that You always check that You have the most up-
to-date version of these solutions.

The methods used in these solutions, where relevant, are methods which have been successfully
used with students. The method shown for a particular question is not always the only method
and there is no claim that the method that is used is necessarily the most efficient or ‘best’
method. From time to time, a solution to a question might be updated to show a different
method if it is judged that it is a good idea to do so.

Sometimes a method used in these solutions might be unfamiliar to You. If You are able to use a
different method to obtain the correct answer then You should consider to keep using your
existing method and not change to the method that is used here. However, the choice of method
is always up to You and it is often useful if You know more than one method to solve a particular
type of problem.

Within these solutions there is an indication of where marks might be awarded for each
question. B marks, M marks and A marks have been used in a similar, but not identical, way that
an exam board uses these marks within their mark schemes. This slight difference in the use of
these marking symbols has been done for simplicity and convenience. Sometimes B marks, M
marks and A marks have been interchanged, when compared to an examiners’ mark scheme and
sometimes the marks have been awarded for different aspects of a solution when compared to
an examiners’ mark scheme.

B1 - This is an unconditional accuracy mark (the specific number, word or phrase must be seen.
This type of mark cannot be given as a result of ‘follow through’).

M1 - This is a method mark. Method marks have been shown in places where they might be
awarded for the method that is shown. If You use a different method to get a correct answer,
then the same number of method marks would be awarded but it is not practical to show all
possible methods, and the way in which marks might be awarded for their use, within these
particular solutions. When appropriate, You should seek clarity and download the relevant
examiner mark scheme from the exam board’s web site.

A1 - These are accuracy marks. Accuracy marks are typically awarded after method marks. If the
correct answer is obtained, then You should normally (but not always) expect to be awarded all
of the method marks (provided that You have shown a method) and all of the accuracy marks.

Note that some questions contain the words ‘show that’, ‘show your working out’, or similar.
These questions require working out to be shown. Failure to show sufficient working out is likely
to result in no marks being awarded, even if the final answer is correct.

* The best way to inform of errors or omissions is a direct Twitter message to @Maths4Everyone




