PARALLEL AND COLLINEAR VECTORS ..
GRADE 8 L

Examination Practice Questions

You should have:

A ruler, protractor, compasses, a pen, pencil, eraser, calculator.
For some questions, you may need tracing paper.

Instructions

e Use black ink or ball-point pen.
e Answer the questions in the spaces provided — there may be more space than you need.
e Calculators may be used.

Information

e The marks for each question are shown in brackets.

e Use the number of marks for each question as a guide as to how much time to spend on
each question. As a rough guide, you can multiply the number of marks by 1.2 to see how
many minutes you should spend on a question.

e Questions been carefully compiled from or modelled on a variety of past papers and will
generally get more challenging as the document progresses. Some of the later questions
may go beyond the core grade level for this topic.

Advice

* Read each question carefully before you start to answer it.
+ Don'’t forget to have fun.
* Check your answers at the end.



QL. AtoZrevision.com

D, E and F are three points on a straight line such that:

DE = 3e + 6f
EF = —10.5e — 21f 3 -S' <3<- "'é G} @

Find the ratio of length of DF : length of DE

(2 marks)

Q2. AtoZrevision.com

A, B and C are three points such that:

AB =3a+ 4b
A_’lg=15a++20b S ( 3a &+ 4‘9

Prove that A, B and C lie on a straight line.
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Qs. AtoZrevision.com

X Diagram NOT
accurately drawn
M

D
/
A_>M—;y—xandm)>—y—2x-a2’<i j_ XX

Are these two vectors parallel?

Q4. AtoZrevision.com

ABCD is a parallelogram.

—> —_—
BD =aand AD = b.
F is the midpoint of BC. G is the midpoint of DC. ‘ I 2 L’
AE = 3EB. ) PA%
[ ] [ ]

Prove that ﬁ? and A_G> are parallel.@
— 3 L f 30
Ao, : T -2 @ |/‘L AL\D L




Q5. AtoZrevision.com

AB is parallel to DC.

—
AB =5p
—

DC=p

—
DA=2q—-p

M is the midpoint of AD.
—_— —
AN:NB = 2:3

Show that MN is parallel to CB.

MmN - PL(%_()\ T 2‘\9

@ q, “Aprre. ISP

C,(S = "’2%€+&‘°

(3 marks)



Q6. AtoZrevision.com

B

4a Diagram NOT
M accurately drawn
A
2b (&
ABC is a triangle.

The midpoint of BC is M.
P is a point on AM.

o

4a

al

2b

Sl

3 I I I

3 3
Ea+zb

Show that AP is parallel to PM

3 Loy
K} = 3/2.4\4' 4‘° - 3<L«*oﬂ'.°3

3
(”'\2”3/7.0\’/‘\’\9”‘“{_ (M
@ ‘/L(L\O‘*“‘X“ Gat4b

@)

—

PAZA(.LLL>

(3 marks)



Q7.

AtoZrevision.com

B
a
A 2b /D
F E
ABCDEF is a regular hexagon.
ﬁ
AB=a
H
BC=b
_)
AD =2b
— —
AC=C
Prove that AB is parallel to DX.
—5
AR = a
/

Diagram NOT
accurately drawn

(3 marks)



Q8. AtoZrevision.com

1{&

Diagram NOT
E accurately drawn

3b

4 12a B

ABCD is a trapezium.
AB is parallel to DC.

ﬁ

AB =12a
_)

AD =3b
_)

DC =18a

E is the point on the diagonal DB such that DE = %DB.

(—f{. - 12a ¥3%b +1Ba
6q+3b

K; _ b + ( '3‘04—\10\\
= 2b + ta

R - ?/ttzwm\ 8

C PALZALL

g o\

(3 marks)



Qo. AtoZrevision.com

13
Given that the is parallel to the

find an expres fb rmf

R )
e\*b( \ 1N
Za+3b =l T T,

ba + b = 6k @
®
Ca+ 2% L = 3Kk

—_ éq—(-l‘o:él(
“@%




Q1o0. AtoZrevision.com

OXYZ is a parallelogram.

—
0OX =a

—

OY =b

P is the point on OX suchthat OP : PX =1 : 2
R is the point on OY suchthat OR : RY =1:3
Work out, in its simplest form, the ratio ZP : ZR

-5—(; =Y3a ﬁ"%f‘-”
£26 =% = a-b(P)

— % &
ZP = a-b +"3q: Ra -b ,T"lgc
27 = a-b +%bs A~ 4b

(5 marks)



Q11.

AtoZrevision.com

DEF is a triangle.

P is the midpoint of FD.
Q is the midpoint of DE.

c

Sl

H
=a and FE=5b

se a vector method to prove that PQ is parallel to FE.
c‘;(;\ < '/L(‘D -Q\ ®€ teice
28 - ey
—_— | \
53 - fot DB 2 a2(om)|

(€ &
b —
cFE 2—("@\ Q

e

Cs

-
-

S THEY ARE
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(4 marks)



Q12. AtoZrevision.com

Diagram NOT
accurately drawn

OABC is a parallelogram.

M is the midpoint of CB.
N is the midpoint of AB.

ﬁ
OA=a

_)
oC=c

Show that CA is parallel to MN. '
- o=
= A-C Q —3

| )

(3 marks)



Q13. AtoZrevision.com

The diagram shows trapezium ABCD.

B 4 C

i Diagram NOT
b accurately drawn
A D

BCis parallel to AD
AD =3BC

— —
AB=b, BC=c

H
It can be shown that CD = 2c—b

The point P lies on the line ACsuch that AP: PC=2:1

Is BPD a straight line?

—_

é-a\o < &—TR + 'L/‘S P&C.@ @CITHEQ
= —b+z'/3(b+c3 @)
SR
) 3¢ > @E'rmc.,

P
®E‘; /3(lo+< ) + 2 c-b

j"/:;c - 3k
s—J)

RP .. THEM ARE NoT
@ WA(L_ALL&E-L . @PO R lQOT (4 marks)
A STRALC KT LINE .,



Q14. AtoZrevision.com

Diagram NOT

tel
X accurately drawn

6a 6b

E D

The diagram shows a regular hexagon ABCDEF with centre O.
— —

OA =6a OB = 6b

X is the midpoint of BC.

Y is the point on AB extended, such that AB: BY = 3:2

Prove that E, X and Y lie on the same straight Ime

A"[ -E 5‘1 /3 AO
E-?‘l (6b - &a 5(1 :4b-q

N
_-9

£ g l@

X =
r

P ALALLTL

@) £ =common POINT
S X Lig o T™E
L SAmE Ftwalcy T L'NE

(3 marks)




Q15. AtoZrevision.com

Diagram NOT
a 11 \‘ aaaaa tely drawn

OAB is a triangle.
B is the midpoint of OR.
Q is the midpoint of AB.

S
I

2a

N
I

l

OB=b

Explain why PQR is a straight line.

|
(\l
0
i
(Q\§
e

()]

‘3 ("'fza\—e t/'L|03 @

.. /mi ‘1 Aki PAM&L MD (3 marks)
T cUALE A Common PO\NT,



Q1l6. AtoZrevision.com

The diagram shows triangle ABC.
_)

AB = 3a

_)

AC =2b

e L (CR)
s o * '/4(-7,“3«\
< f"’/4, (Z_._bim}
ot = Ye( <€ N+ &E
. Y[~ ba\t 6b
R/ (?Ja +a\\)

/

. THEY ARe fAeAuzl RO

CHALE A Common) PoOINT.

(4 marks)



Q17.

OAB is a triangle.
OBC( is a straight line.

—
0OA = 4a
—
OB =2b
—
BC=b
—
OM = 3a

N is the midpoint of AB.

Show that M, N and C lie on a straight line.
& -_>

VEC TorS AAE PARLALEL

D

AN HAVE A Conmond PO 8T Ginarks)



Q1s. AtoZrevision.com

— —
OA = 6aand OB = 6b
M is the midpoint of AB.

N is the midpoint of OB.
G is the point on OM such that 0G: GM = 2:1.

2 en s afeark[-bar ) |
: =G a ’fz/;} (3q +3‘o)
= —GCa +2a + 2L

v —4daxlb - Z(jZQ*ifB

= tra(5as) ¥35] )
-_.2a-2ot3b

o

Wz -2a Yo w ELTHL @
CPARALLEL . THEY SPALE A}@

me\dl\) O (NNT TOO.

(4 marks)



Q19. AtoZrevision.com

OAB is a triangle.
— —
OA=a OB=b

C is the midpoint of OA.
D is the point on AB such that AD: DB = 3:1

— —
E is the point such that OB = 2 BE

Using a vector method, prO\Athat the points C, D and E lie on the same straight line.

* DR + Re % EMTHeR
W= -lUea & Ysbo @

]
Ve cTers cp Avp Ot ARE
VaRALEL ANo shier A Conan

(5 marks)
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Q20.

OAB is a triangle.

A is the midpoint of 0Z
Y is the midpoint of AB

X is a pointon OB

— — —
OA=a 0X=2b XB=b

Prove that XY 7 is a straight line.
=3 —_—

X1 =

e

o
-

Y AnD 4T ARE PARAULEL
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Q21. AtoZrevision.com

ACEF is a parallelogram.
B is the midpoint of AC.
M is the midpoint of BE.

A B a C
M 2b
D
b
F E

Prove that AMD is straight line.

D__«(/\'> --b * ‘/2_(3‘0 +°‘3@

m = /’L Sb““\ +0\ N\\

_
DM < Gv\'!a\

S THEY Acg  PRALLELL Avo
TWHEN AYAY SV & A CovnaN)

P oI\ @ —

(5 marks)




Q22. AtoZrevision.com

The diagram shows parallelogram ABCD.
C
Diagram NOT
accurately drawn

/}

aB=(5)  ac=(}) —>
The point B has coordinates (5,8)

R¢ =
The point E has coordinates (63,211) & -

ector method to prove that ABE is a straight line

.u\) (& ez |®

Z_OS

—

= 19

= A

—
\'SE. 'L"\( )
- THTY ALg PaLALLEL

AND Stk e A COWwman
PoINT.

(2 inarks)



Q23. AtoZrevision.com

OXYZ is a trapezium.

0X =a
XY = b — ‘
0Z =3b MZ = - ‘L“'\"S\o

M is the midpoint of 0X
N is the point such that MNZ and ONY are straight line M \
Given that ON: 0Y = A: 1
t r method to fi dth
- 4~ (\O
5 S Y

@Qe'v.:_ ’0!\() + 0‘0

i nZ -
M

- /,.244—
M-\'

@ é: ,gﬂ-\-'vﬁ/ﬁ%’:—é&ﬂ @
N

Yl omes
3 M 2 Z /L( .o /’4 ’_I, (5 marks)



Q24. AtoZrevision.com

OAB is a triangle.

— —
OA=a OB=Db

The point C' lieson OA such that OC : CA=1:2
The point D lies on OB suchthat OD : DB =1 : 2

Using a vector method, prove thNBCD is a trapezium.

ARcoO HAS 4 Sips S.
e ARE PARALLECL. ey



Q25.

OAB is a triangle. '
OPM and APN are straight lines.

M is the midpoint of AB.

Om = G + Q Y
_"‘ |/7.a\*-£’z(0 ¥ ON 06
T oF - 3/5-('/2,4—&"2[4’3 L
- 3/lc> at 3/‘0 b Amop'cf\:‘:ii('
F = —'dL-\: [ca * 3/(0\02[::;:““_
== o+ + Yok ‘o
Ars = };C Jioa ¥ 1100 + Yol = —otpt

3/: = M
__q’ - o m rks)
[éox . ‘é’/—p A 3/?-



Q26.

AtoZrevision.com

OABC is a parallelogram. —'5 '
maandO_g‘c KO =‘3C'-/

X is the midpoint of the line AC.

OCD is a straight line so that OC:CD = k: 1 A C = < q
Given that XD 3c— a » |

0!
a

@

(
Find the value of k. xc b /2- C = /zq

Co =X 4&—8 @

cCO = 5/z_c_

(4 marks)



QUESTIONS FROM MATHEMATICAL COMPETITIONS

Q1. AtoZrevision.com

The diagram shows a triangle ABC and two lines AD and BE, where D is the midpoint of BC and FE lies on
CA. The lines AD and BE meet at Z, the midpoint of AD.

G EomsTey -

ce =3
AD IS THE CiIn & \1:1 ih“q_



