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Question 1  (*¥)
Relative to a fixed origirD, the pointA has coordinateg2,- 3).

The pointB is such so thaAB=3i - 7], wherei andj are mutually perpendicular unit
vectors lying on the same plane.

Determine the distance & from O.

1. [oe=5/5
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Question 2 (**+)

Relative to a fixed origirD, the pointA has coordinate§- 2,4) .

The pointB is such so thaBA= i5j, wherei andj are mutually perpendicular unit
vectors lying on the same plane.

a) Determine the distance & from O.

b) Calculate the angl®AB.
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Question 3 (***)
The pointsA, B andC lie on a plane so that

AB=21+7) and AC=4i-5,
wherei and] are mutually perpendicular unit vectors lying ba same plane.
The pointD lies on the straight line segmeBE, so thaBD|:|DC| = 1:2.

a) Determine a simplified expression, in terms andj, for BD.

b) Show that th#AD‘ is approximately4 units.
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Question 4 (***)

The following information is given for four pointghich lie on the same plane.
OA=i+4j, OB=5+5 and CB=-i+6j,
a) Find the vectorAB and hence state its length

b) Determine the length oAC.

c) Calculate the size of the anghBC.

[ 1. |AB=4i+j|, |AB[=+17

|AC|=/50|, [ _ABC»85.4]
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Question 5 (***)

C

The figure above shows a trapezi@ABC, whereO is a fixed origin.

The position vectors oA andC arel2 + 4 and18 - 2], respectively.
CB is parallel toOA, so that‘CB‘ = 2‘04.

The pointD lies on AC so thatAD: DC=1:2.
a) Find a simplified expression, in termsiofind j , for the position vector oD .

b) Show that thatD,D and B are collinear and state the ratio@D DB.

[ ], |oD=14i- %”j ,[oD:DB=1:2
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Question 6 (***)

-5 11
The pointsA and B have position vectors-2 and 6 , respectively.
8 20

The pointM lies on AB so tha| AM|:|MB|=3:1

10

The pointP has position vector 8
19

Determine the position vector of the po@t if M is the midpoint of PQ.
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Question 7 (***+)

B Inot drawn to scal

The figure above shows a trapezi@BCA whereOB is parallel toAC.

The pointD lies onBA so thatBD: DA=1:2.

It is further given thaOA=7i- 4, OB=3i+2 and AC= 20B, wherei andj are
mutually perpendicular unit vectors lying on thengaplane.

a) Determine simplified expressions, in termsiadndj, for each of the vectors
OC, AB, AD andOQOD.

b) Deduce, showing your reasoning, tl@&tD andC are collinear and state the
ratio of OC :0D.

c) Show that OBA=90° and hence find the area of the trapeziOBCA.

d) State the size of the angleABC.

ob=13i|, [oc:0D=3:1,

[oc=13], [AB=-4i+ §], [AD=-8i+ 4
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Question 8  (***+)

4i + K]

The figure above shows a trapezithBCD, where AD is parallel toBC.
The following information is given for this trapemn.

BD=5i+j, DC=i-100 and AD= #+k,
wherek is an integer.

a) Use vector algebra to show that - 6.

b) Find the length ofAB.

c) Calculate the size of the anghBD.

[ ]

A =1/50=5/2, [ ABD» 70.6]
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Question 9  (***+)

The figure above shows a triandlBAB, whereO is a fixed origin.

The pointA has coordinatefs,- 8).
The pointP, whose coordinates afd,1), lies onOB so thatOP: PB=4:1.

The pointQ lies on AB so thatAQ : QB = 3:2
The sideOA is extended to the poiRR so thatOA: AR=5:3.

a) Use vector methods to determine the coordinate3.of
b) Determine expressions, in termsioénd |, for the vectorsPQ and QR.

c) Deduce, showing your reasoning, th&t Q and R are collinear and state
the ratio of PQ: QR.

[ 1.|Q(&-43)|, |Pe=4i- 83|, |or=2k - 27|, [PQ: QR=1:3
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Question 10 (***+)
The pointsA, B and P lie on thex-y plane, where the poir® is the origin.

It is further given that

OA=4, |OB=6 ‘and AOB=40°.

If OP=2(OA)- 3( OI% determine the distance & from the origin and the angle
betweenOP and OA.
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Question 11
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The pointsA(- 1,4), B(2,3) andC(8,1) lie on thex-y plane, whereD is the origin.

a) Show thatA, B andC are collinear.

The pointD lies onBC so thatBD: BC=2:3.

b) Find the coordinates d .

The straight lineOB is extended to the poiR, so thatAP is parallel taDC.

c) Determine the coordinates .
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Question 12 (****+)

Relative to a fixed origirD on a horizontal plane, the poins and B have respective
position vectors3i - 2 and5i+4 .

The pointC lies on the same plane &sand B so thatAB: BC =2:5.
a) Find the position vector of .

The pointD lies on the same plane dsand B so thatA, B and D are collinear.

b) Given that|BD|= 6110, determine the possible position vectorsof

|c=10i+19], [d=-i- 14 d= 11+ 2P|

k) ® AR - b-a = Girw)-(3ial) = 246l

® DIL&oN Ot Re SOMEd © 143
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Question 13 (****+)
The four vertices of a quadrilaterABCD lie on the same plane.

The pointsM and N are the midpoints oAB and CD, respectively.

Determine the possible values of the scalar cohgtagiven further that

(/2- g + 10)MN = AD+ BC.
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Question 14 (****+)

Relative to a fixed origirO, the pointsA and B have position vector8i- 9 and
2i +10, respectively.

The pointM is the midpoint ofOB and the pointN lies onOA so thatOA = 3DN.
The pointP is the point of intersection ofAM and BN .

Determine the ratidNP - PB.

, INP: PB=2:3
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Question 15 (*****)
A'triangle OAB is given.

The pointM is the midpoint of OA.

The pointN lies onOB so that|ON| :|NB =1:5

If the point P is the intersection of the straight linddN and BM , use vector algebra
to find the ratio of AP} :| ER.

[ 1 ]AP:|PN=6:5
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Question 16 (*****)
The triangle ABC is given.

The pointsD and E are such so thaAD =/ BC and BE = mAC, where/ and m are
positive scalar constants.

Given further that/m =1, show thatD, C andE are collinear.
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Question 17 (*¥***¥)
Itis given that

AP + 4BP + 3PC=0.

Show that

AB- 3BC.
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Question 18 + (****¥)

a:(%x2+y2 +3)i +4j and b=(x+y)i+2.

Determine the value ot and the value ofy given thata andb are parallel.
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Introducing
Elementary
3D Vectors
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Question 1 (**)

Relative to a fixed origirD, the pointsA, B andC' have respective position vectors

3i+k, -i+ 4+k and 5Gi+4.

Calculate the size of the anghBC and hence find the area of the triangBC.

| |,| ABC»116°, [area» 12.}
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Question 2 (**)
Relative to a fixed origirD, the pointA has coordinatef2,1- 3.

The pointB is such so thaAB=3i - j+ % .

Determine the distance & from O.

1. Jor=vzs
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Question 3 (**)
Relative to a fixed origirD, the pointA has coordinatefs,- 4,1 .

The pointB is such so thaBA=i - j+ X .

If the pointM is the midpoint ofOB, show thal{AM‘ = kv/10, wherek is a rational
constant to be found.

Nl
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Question 4 (**+)

Relative to a fixed origirD, the pointA has coordinatef,5,4).
The pointsB, C and D are such so that
BA=i+2j+%, BC=7+j-k and DC=4i+X.

Determine the distance & from the origin.

1 [oui=®
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Question 5 (**+)
Relative to a fixed origirD, the pointsA, B andC' have respective position vectors
201+3 -k ,5 -3+ & and7j- & .

a) Given thatABCD is a parallelogram, determine the position veofoD .

b) Determine the distancAC and hence calculate the angh8C.

 [d=-3i+13- &, ||[AC|=29|, [ ABC»1.17]
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Question 6 (***)

Relative to a fixed origirD, the pointA has coordinategk,3,5), wherek is a scalar
constant.

The pointsB andC are such so thadBA=3i- 2 andBC=2i+¢g - & , wherec is a
scalar constant.

If the coordinates ofC are(1,4k,]), determine the distandgC.

[ 1. |Bc=v29
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Question 7 (***)

The pointsA(4,4,1), B(2,- 2,0 andC(6,3,7) are referred relative to a fixed origh:.

If A, B, C and the poinD form the parallelogranABCD, use vector algebra to find
the coordinates oD and hence calculate the ang&D.

[ 1.|D(8,9,8|,[ OCD»126.6]
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Question 8  (***)
OABC is a square, wher® is the origin, and the vertices andC have respective
position vector2i + 4 + & and4i+2 - & .

The pointM is the midpoint ofAB and the pointN is the midpoint ofMIC .

The pointD is such so thaAD ::—23 AB.

a) Find the position vectors of the poins, D and N .

b) Deduce, showing your reasoning, tl@t N and D are collinear.

[ ], |oB=6i+6j|,|OD=8i+7- X |, |ON=4i +%j-k
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Question 9  (***)

The pointsA(- 2; 16, 17 andB(25,- 1,19 are referred relative to a fixed orig.
The pointC is such so thaACB forms a straight line.

AC
Given further tha CB“ =%, determine the coordinates Of.

1[5 9
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Question 10 (***)
The pointsA(- 3; 14, § andB(L- 4; 1) are referred relative to a fixed origD.

The pointC is such so thaABC forms a straight line.

A
Given further tha Bj :é, determine the coordinates Of.

[ I {c(z219
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Question 11 (***)

The variable pointsA(2t,t,2) and B(t,4,1), wheret is a scalar variable, are referred
relative to a fixed origirO.

a) Show that
|Ag = V28 - 8t+ 17.

b) Hence find the shortest distance betweeand B, ast varies.

]

min
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Question 12 (***)
The pointsA(5,- 1,0), B(3,5,- 4, C(12,2,§ are referred relative to a fixed origh:.

The pointD is such so thaAD =2BC.

Determine the distancéD.

[ 1, |lcDj=+v458» 21.40
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Question 13 (***)

The pointsA(t,3,2) and B(5,2,2), wheret is a scalar constant, are referred relative to
a fixed originO.

Given that‘AB‘ =4/21, find the possible values of

—
1]
w
—
1
olw
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Question 14 (***+)

The variable pointsA(1,8,t- 1) andB(2t- 1,4,3 1, wheret is a scalar variable, are
referred relative to a fixed origi®.

Find the shortest distance betwe&mand B, ast varies.

I:I’ ‘AB‘min :\/1_8
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Question 15  (***+)

The pointsA(1,1,2), B(2,1,5, C(4,0,] andD form the parallelograrABCD, where
the above coordinates are measured relative taed Grigin.

a) Find the coordinates dD.
The pointsg, B and D are collinear, so thaB is the midpoint ofED.
b) Determine the coordinates &.
The pointF is such so thaABEF is also a parallelogram.
c) Find the coordinates df .
d) Show thatB is the midpoint ofFC.

e) Prove thatADBF is another parallelogram.

[ 1,|p(30- 2|, |E(L212|, |F(0,2,9
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Question 16 (***+)
With respect to a fixed origin, the poinfs and B have position vector&i + 4j + 'k
and- 4+ j+k , respectively.

The pointP lies on the straight line through andB.

Find the possible position vectors Bf if ‘AP‘ = 2‘ Pq.

[ ],|oP=p=-2i+2+%| [OP=p=-10- & %
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Question 17 (***+)

The pointsA(-3,3,a), B(b,b b- 5) and C(c,- 2,5, wherea, b andc are scalar
constants, are referred relative to a fixed ori@in

li is further given thatA, B andC are collinear and the rat‘(é\B‘ : ‘Bq =2:3.

Use vector algebra to find the valueafthe value ofb and the value o€.

]

[a,b,d=[-10,11
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Question 18  (***+)

The pointsA(7,4,3, B and C(1,2- 1) form the parallelogranDABC, where the
above coordinates are measured relative to a bxigih O.

a) Find the coordinates dB.

The sideOC is extended in th©C direction to a poinD ..

The pointM is the midpoint ofAC.

b) Given further thatMD =i +7j - & , determinqoc‘ : ‘Cq

[ 1.[B(86,2] |oc] :|cO=1:4
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Question 19  (***+)

)

— o\

B

The figure above shows the triang@®AB, where O is the origin and the position
vectors of A and B relative toO, are- 6i+ 27- & and4i+6 - & , respectively.

The pointE is such so tha®, B and E are collinear withOB: BE=1:2
The pointC is such so thaD, C and A are collinear withOC: CA=1:2
The pointD is such so thaB, D and A are collinear withBD: DA=1:3
a) Determine the coordinates &f, D and E, relative t0O.
b) Show that the point€,D and E are collinear, and find the ratioD : DE.

c) Show further thaBC is parallel toEA, and find the ratidBC: EA.

%7

[ 1[c(-2% 3] |p( E(12,18- 18|,[CD:DE=1:3,

BC: EA=1:

Nl
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Question 20  (***+)
The pointsA(x, ¥, z) and B(x,, ¥,, z) are referred relative to a fixed orig.

If the point P is such so thaAP: PB = / :m, use vector algebra to show that

op = T+ Ix)i+(my,+ 1y,)j +(mz+/ z)k
/ +m '
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Question 21 (***+)

Relative to a fixed origin, the coordinates of thrpoints A(L11), B(4,- 1,3 and
C(2,5- 1), are given.

Find the position vector of the poift if 4PA + 3PB = 5 PC.

lp=2i-§+ &|
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Question 22 (****)
Relative to a fixed origirD, the positions vectors of the poinds B andC are
defined below.

OA=i+) +& OB=2i- 2+ &, OC=4i +1%k .

If OD :% OC prove that the poinD lies on the straight liné&\B.
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Question 23 (****)
Relative to a fixed origirD, the position vectors of three poindg B andC are

OA=i-2%, AB=2i+1+&% and BC=6i-173.
a) Show thatAC is perpendicular tAB.

b) Show further that the area of the triangi8C is 18V6.

c) Hence, or otherwise, determine the shortest distah@ from the straight line
throughB andC.

[

distance=%\/_3]
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Question 24 (***¥)

The pointsA(2,- 1,4), B(0,- 5,10, C(3,1,3 and D(6,7,- § are referred relative to a
fixed origin O.

a) Use vector algebra to show that three of the albmwepoints are collinear.
A triangle is drawn using three of the above fooings as its vertices.

b) Given further that the triangle has the largestsiide area, determine, in exact
surd form, the length of its shortest side.

/94
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Question 125  (****)

Relative to a fixed origin, the point® and Q have position vector9j- X and
7i- §+ 1k , respectively.

a) Determine the distance between the polatand Q.
b) Find the position vector of the poiM , whereM is the midpoint ofPQ.

The pointsP andQ are vertices of a cube, so tHaQ is one of the longest diagonals
of the cube.

c) Show that the length of one of the sides of theedah3 units.
d) Calculate the distance of the poidt from the originO.

e) Show that the origirD lies inside the cube.

[ ] [Pg=+507

O
<
1
l\)l\l
+
ok
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o

lom| =3$+131
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Question 26 (****+)

The pointsA(3,2,14), B(0,1,13 andC(5,6,8 are defined with respect to a fixed
origin O.

The straight lineL passes througl and it is parallel to the vect@C.
The pointD lies onL so thatABCD is a parallelogram.

a) Find the coordinates dD .

b) If instead ABCD is an isosceles trapezium and the pdnstill lies onL,
determine the new coordinates Df.

[ 1.|p(879] |D(6,513
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Question 27  (¥***¥)

With respect to a fixed origin, the poinfs and B have position vectors0i + 9 - &
and6i - 3+ 1& , respectively.

The position vector of the poi@ hasi component equal t8.
The distance o€ from both A andB is 12 units.

Show that one of the two possible position vectdr€ is 2i +5 + X and determine
the other.

[ 1 |e=2i+50i + 4k

Created by T. Madas



Created by T. Madas

Question 28 (*****)

The vertices of the triangl€©AB have coordinate#\(6,- 18; §, B(7,- 1,3, whereO
is a fixed origin.

The pointN lies onOA so thatON : NA = 1:2.
The pointM is the midpoint ofOB.
The pointP is the intersection oAM and BN .

By using vector methods, or otherwise, determimectiordinates oP .

., |P(4.,- 4,0
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