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Question 1 (**)
The figure below shows the triang@AB.

A

not drawn accurate|

The pointM is the midpoint ofOA and the pointN is the midpoint ofOB.

Let OM =a andON =b.

By finding simplified expressions favIN and AB, in terms ofa andb, show that
MN is parallel toAB, and half its length.

proof
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Question 2 (**+)

OABC is a square.

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

The pointD is such so thaAD =% AB.

Let OA=a andOC=c.

a) Find simplified expressions, in terms @fandc, for each of the vectorBD,
MC, MN, ONand ND .

b) Deduce, showing your reasoning, tliat N and D are collinear.

BD=%C, MC:%c-a, MN:%C-%a, ON=la+%c, ND:la+%c
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Question 3 (***)
The figure below shows a triang{@AB.

P 0 [not drawn to scal

The pointP lies onOA so thatOP: PA=4:1.
The pointQ lies on AB so thatAQ: QB=2:3
The sideOB is extended to the poiRR so thatOB: BR=5:3.

Let PA=a andOB=5h.

a) Find simplified expressions, in termsafandb, for each of the vectorAB,
AQ and PQ.

b) Deduce, showing your reasoning, thiaf Q and R are collinear and state the
ratio of PQ: QR.

AB=5b - 5a|, |AQ=2b- 2a, |PQ=2b- a|, |PQ: QR=1:3
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Question 4 (***)
The figure below shows a trapeziu@BCA where OB is parallel toAC.

C

Inot drawn to scal:

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

Let OA=4a, OB=3b and AC=6b.

a) Find simplified expressions, in termsafandb, for each of the vectoi®C,
AB, AD andOD.

b) Deduce, showing your reasoning, tliatD andC are collinear and state the
ratio of OD :DC.

lOC=4a+6b|, |AB=-4a+ 3|, AD:-%a+ 2b). OD=£3‘a+2b . Job:bCc=1:2
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Question 5 (***)
OABC is a parallelogram and the poikt is the midpoint ofAB.

The pointN lies on the diagonahC so thatAN: NC=1:2.

Let OA=a andOC=c.

a) Find simplified expressions, in terms @fandc, for each of the vectoraAC,
AN, ON andNM.

b) Deduce, showing your reasoning, tliatN andM are collinear.

[ac=c-4d, |an=

i =241 =
(o 3a, ON 3a+30, NM

wl—

a) ST BY DO + DiRGRAU ) MND e 0KRDS
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Question 6  (***+)

The figure below shows a trapeziu@BCA where AD is parallel toBC.

4a+kb

a- 10b
5a+b

The following information is given for this trapemnn.
BD=5a+b, DC=a-10b and AD =4a+kb, wherek is an integer.
a) Find the value ok.

b) Find a simplified expression foAB in terms ofa andb.

k=-6|, AB=-a- 7b
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Question 7 (***+)

OAB is a triangle with the poinP being the midpoint oOB and the poinQ being
the midpoint of AB.

The pointR is such so thaAR:% AP.

Let OA=a andOB=h.

a) Find simplified expressions, in terms afandb, for each of the vectorsAB,
AP, AQ and AR.

b) By finding simplified expressions, in ternasandb, for two more suitable
vectors, show that the poin®, R andQ are collinear.

AB=Db-a|, |AP=

b-al, AQ:%b-

Nl
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Question 8 (***+)

The figure below shows the poin®, C, A, D, B and E, which are related as
follows.

O, B and E are collinear and®B: BE=1:2
O, C and A are collinear andC: CA=1:2
B, Dand A are collinear andBD: DA=1:3

Let OA=a andOB=b.

a) Find simplified expressions, in terms @fandb, for each of the vectorAB,
DB,CD and DE.

b) Show that the point€,D and E are collinear, and find the rati©D : DE.

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

AB=b-a|, |DB=

1 —_ 183 -_.1,.9
b 4a, CD 12a+ 4b, DE 4a+ 4b

|CD: DE=1:3, |BC: EA=1:3

b

N
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Question 9  (****)

Let OA=a, OB=b, OC=2a andOD=2a+Db.

If OE :?1)’ OD prove that the poinE lies on the straight liné\B.
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Question 10 (****+)

The figure below shows a triang@AQ.

Inot drawn to scal

B

The pointP lies onOA so thatOP: OA=3:5.
The pointB lies onOQ so thatOB: BQ=1: 2.

Let OA=a andOB=b.
a) Given thatAR= hAE, whereh is a scalar parameter with< h <1, show that

OR=(1- hja+ tb.

b) Given further thatPR= kPC, wherek is a scalar parameter with<k <1,
find a similar expression foDR in terms ofk, a, b.

c) Determine ...
i. ... the value ofk and the value oh.

ii. ...the ratio of PR :PQ.

,|PR: PQ=1:5

OR=3(1- Ka+ Io|, |k

I
ol

>

I
N
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Question 11 (*****)
OAB is a triangle andOA=a andOB=Db.

The pointC lies onOB so thatOC: CB=3:1.
The pointP lies on AC so thatAP: PC=2:1.

The pointQ lies on AB so thatO, P andQ are collinear.

Let OQ= mOF and AQ= nAB

Find the value oin and the value oh, and hence write down the rat®Q: QB.

m=%, n:%,|AQ:QB:3:2|
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Question 12
Find the value off and m, given that the vectora andb are not parallel.

a) 7/a+3 b+@ a-mb= 5+ 2b
b) 2/a+3 b+@& a- Bib=- & 2b
c) 2/a+3Inb=7ma+1l/b+5aA+ ®

d) /a+3 bm b=2na+5a+8b

/ =

N

m:_%’ /:2m:-3,|/ =-3m=- 9|,|/ :3m:-1|
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VECTOR COMPONENTS
AND
3D-COORDINATES
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Question 1

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. [or=yzs

© STEING 0 A DIARAM

A G
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Question 2

Relative to a fixed origirD, the pointA has coordinateg2,5,4).
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.

= &b= (4 te=2)

Le D4yl

ko BE DISTANE of D oM THE RG]

L A3 = |4,
= 188 = Jahev e
= b =JE+ 1K + ¢

— e8l=c
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Question 3

Relative to a fixed origirD, the pointA has coordinatef6,- 4,1 .
The pointB is such so thaBA=i - j+ X .

If the pointM _is the midpoint ofOB, show that‘AM‘ = kv10, wherek is a rational
constant to be found.

[ ]k

Nl

FOT THe INORUATION 1o 4 DIAGEY
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Question 4

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+¢ - & , wherec is a
scalar constant.

If the coordinates ofC are(1,4k,]), determine the distandgC.
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Question 5
The pointsA(5,- 1,0), B(3,5,- 4, C(12,2,§ are referred relative to a fixed origi.

The pointD is such so thaAD =2BC.

Determine the distancéD.

|CD|=/458» 21.40

Question 6

The pointA(t,2,3), wheret is a constant, is referred relative to a fixegjioriO.

Given that‘04 =7, find the possible values of

|
d 1Y
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Question 7
The pointA(3t, 2t,t) , Wheret is a constant, is referred relative to a fixe@ioriO.

Given that‘04 =72, find the possible values of

Question 8
The pointA(4,3,t+ 2) , Wheret is a constant, is referred relative to a fixedjioriO .

Given that‘OA{ =13, find the possible values of
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Question 9
The pointsA(t,3,2) andB(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
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Question 10

The variable pointsA(t+1,6,t) and B(2t+1t+1,4, wheret is a scalar variable, are
referred relative to a fixed origi@®.

a) Show that
\AB{ =33~ 18+ 41

b) Hence find the shortest distance betweemand B, ast varies.
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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=V2¢ - Bt+ 17,

b) Hence find the shortest distance betweemand B, ast varies.
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Question 12

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

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

‘AB{min :\/1—8

Question 13

The pointsA(4,2,3, B(3,3- 1) andC(6,0,- ) are referred with respect to a fixed
origin O.

If A, B, C and the pointD form the parallelogramABCD, use vector algebra to
find the coordinates ob .

D(7,- 1,
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Question 14
The pointsA(2,1- 3, B(L,2,4) andC(6,1- 5 are referred with respect to a fixed
origin O.

If A, B, C and the pointD form the parallelogramABCD, use vector algebra to
find the coordinates oD .

D(7,0- 12

Wk AT THe i

Question 15
The pointsA(4,4,1), B(2,- 2,0 andC(6,3,7) are referred with respect to a fixed
origin O.

If A, B, C and the pointD form the parallelogramABCD, use vector algebra to
find the coordinates oD and hence calculate the an@€D.

D(8,9,8|,| OCD»126.6|
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Question 16

The points A(0,-5; 4), B(2,- 1,2 and C(5,5,19 are referred with respect to a
fixed origin O.

Show thatA, B andC are collinear and find the ratidB: BC.

AQse) o BGHR) o Clssi)
A8 = b-a = (zh2)-Gsiw) = (24,6)=Q@(133)
B = -k = Gsa) -G = 649)=802Y)

oI5 B0t AS 4 BC Ao I THe Dol Chad) 4 Sioes
T fondl B = A REC A kel

= Rsoen Ao KE|: &\
PRI I

Question 17

The pointsA(9,10- §, B(3,1,7) andC(-5; 11,23 are referred with respect to a
fixed origin O.

Show thatA, B andC are collinear and find the ratidB: BC.

NN~

PAGW0-) o 8GR o CesAR) )
o AAR AT AT
CRUCOUATE THE s AR g &0

A8 = boa = Gap)- ()= (609, 12) = 362

VR ook o= ()G =GB ) = dlaa)

AS By AR 6 BT A I Tie Shwe bl (2-38)g s
THE Pot B = AR COAZ @A
= KR8] = 3:4

=
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Question 18
The points A(-2; 16, 17 and B(25,- 1,19 are referred with respect to a fixed
origin O.

The pointC is such so thaACB forms a straight line.

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

cB

C(4-89

Al2,-0 1)

B 0) S |- [CE|
Sl

LSRG I THe DifAu

R RS
= OL= OA+AC

= ® - k248
= & = a +2(b-q)

AR
= & = $ (%, )

Created by T. Madas



Created by T. Madas

Question 19
The pointsA(- 3; 14, § andB(L- 4; 1) are referred relative to a fixed origh:.

The pointC is such so thaABC forms a straight line.

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

Bq

c(11,219
PO THE (INREMATION N 4 DIAGRAM
AG3 -4 5) B-4-1) C
=L -
é v
<
s -
o
= & - R+ &S
- & -8y §AE
= < = br3
= &= bvib-5a
0 e g
= < = $Qe-sa)
= < = [T -5an9)]
— < -iawe
= c=(2an)

Created by T. Madas



Created by T. Madas

Question 20

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

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 largessiibs area, determine, in exact
surd form, the length of its shortest side.

o4

A% =le -4« 1603 ~car9)l= |56, 1)

= - g

S THE SRS SIDE OF THE TRIMMGE WOHOY HAS THE

LAQGETT et s A T4

7
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Question 21

The pointsA(-3,3,a), B(b, b b- 5) andC(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=[-10,17
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Question 22
With respect to a fixed origin, the poings and B have position vectorgi + 4] + '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 23

With respect to a fixed origin, the poinfs and B have position vectors0i + § - &
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.

—0i 461, 2
C=2i+55] 5K
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ANGLES AND VECTORS
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Question 1
Find the angle between each pair of vectors.

a) 4i+j-% and8i+2 - k&
b) 3i+3- & and-i- + X
c) 2i- 2+k andi- 2j- X

d) 6i- 2+ & and3i- §+ X

e) 2i- k and3+§ +&

l16.0°|, [168.6|, |63.6], [42.7|, [103.2]
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Question 2
Find the angle between each pair of vectors.

a) 3i+2+% and2i- j+ &
b) 4i+3+k and3i- 6+ &
c) i-5+ X andi+2j- X
d) 2i+2 + and6i- 2+ X

e) 8i-% and4i+7 +X

141.9|, [92.9|, [144.4], |58.4], |73.7]
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Question 3
Find the angle between each pair of vectors.

a) 2i+4+& and 4- j- k
b) 4i+2 -k andi- j- K
c) 2i- 6+k andi+ 5-k
d 3+3-k and 2+j -k

) 3i-j- % andi+j+xX

193.6], [31.0°], [150.6], [20.5|, [123.5]
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Question 4
Find the angle between each pair of vectors.

a) i+3+k and 3- j+k
b) i-2j+k and2i+)- X
c) 3i+6- %k andi+2j- X
d) i-j- X andi+ 2-k

e) 3i- 4- 1% and 2+ 2-k

[84.8, [109.7|, [25.2], [80.4|, |75.1°]
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Question 5
Find the angle CAB for each set of the coordinates given.

a) A(334), B(2,7,2, C(56,0
b) A(6,1,4), B(L-15, C(4,4-3
c) A(2,1-3, B(-1- 1,4, C(0,4-7)

d) A(2,2,1, B(4,0-3, C(1-32

143.2], 194.0°|, [131.3], [81.0|
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Question 6
Find the angle CAB for each set of the coordinates given.

a) A(2-2,4, B(13,2, C(5-4))
b) A(2,0,0, B(0,0,), C(313
c) A(153, B(2,8,6, C(-1; 106, §

d) A(50-2, B(0,-14, C(9,4,0

[105.8|, [82.2, [162.7, [104.7]

Created by T. Madas



Created by T. Madas

Question 7
The vectorsa andb are perpendicular, anbl is a scalar constant.

Find in each case the possible value(s) of
a) a=2i+3j+/k and b=5+/j - Xk
b) a=4i-j+ 2/k andb=/i+ 2-k
c) a=4/i+( +1)j+X and b=i- 6+ 1k
d) a=(2/ +2)i+j+( +1)k and b=- 2+ @j+/ Kk

e) a=6i+(/ +1)j+( -4k andb=/i+{ -2)j+ &

1.=5|,[1p=1],[/.=9],[/4=1-4,[/c=2,-1
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Question 8
The vectorsa andb are given by

a=b5i-4j+a&k, b=2i+h - X .
a) If a andb are perpendicular find a relationship betweeandb .

b) If insteada andb are parallel find the value & and the value ob.

3a+4b=14, |a

I
1
oloco
o
I
1

| =Y
'\’|o1
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Question 9

Find a vector withinteger components which is perpendicular hoth the vectors
given below.

(Do not use the cross product)
a) 2i-3+ & andi+j-X
b) 6i-j+ X and -i- ¥ k
c) 7i- 2- k and 6i +j + %k
d) i-2+ % and 4i+3 +%

e) 8i+2 -k and 6i- 3+ X

i+2j+k |, [5i- 8- 1%, [9i+4% - 1@ |, |- 16i+ I+ 1Kk|, |i- 22j- 3k
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Question 10
The pointsA, B andC have coordinatefl, 2,1, (5,1,4) and(7,6,3, respectively.

Show that ABC=90° and hence find the exact area of the triangC.

area=+/ 19%
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THE EQUATION OF A LINE
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Question 1

a) Find a vector equation of the straight lihe that passes through the point
A(7,- 1,2 and is in the direction i2 j3k .

b) If B(p, g 6) lies onl find the value ofp and the value of.

r=7-j+ X+ /(- 2+ B+k )|, |p=-1], [g=11)

Question 2

a) Find a vector equation of the straight lihe that passes through the point
A(2,- 6; 4) and is parallel to the vector 2j + 5 .

b) If B(p,0,q) lies onl find the value ofp and the value of.

r=2-6- &+ /(+ p+6)|,|p=5], |q=11

1
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Question 3

a) Find a vector equation of the straight lihe that passes through the point

A(3,- 1,8 and is in the directior2i - 3+ % .

b) If B(9, p,q) lies onl find the value ofp and the value of.

r=3-j+&+/(2- p+16)

Question 4

,|p=-10, |[g=23

a) Find a vector equation of the straight lihghat passes through the point

A(2,- 1; 5 and is in the directio®i +5 + X .

b) If B(-10,p,q) lies onl find the values op and the value ofj.

r=2-j- &+ /(2+ p+ B)

 [p=-31,|qa=-23

|
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Question 5

a) Determine a vector equation of the straight lindat passes through the point

A(4,- 1,2 and is in the directioi +5 - & .

b) If B(p,14,0) lies onl find the value ofp and the value ofj.

r=4-j+kx+/(2+p-18

)

Question 6

.[p=10], |a=-7]

a) Determine a vector equation of the straight lindat passes through the point

A(-7,10; 3 and is parallel to the vect@j - 4 .

b) If B(p, g-21) liesonl find the value ofp and the value ofj.

r=-7+10-k+ /(B W

)

,|P=-7|,]9=25

|
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Question 7

a) Determine a vector equation of the straight lindat passes through the point
A(7,1]) and is parallel to the vector 2 j+k .

b) If B(1 p,q) lies onl find the value ofp and the value ofj.

=7 % +/(2-5% ). [p=19.[a=-7

|

Question 8

The straight lind passes through the poim(5,- 1,3 and is parallel to the vector
pi+g +X .

If B(8,8,19 lies onl find the value ofp and the value of.
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Question 9

a) Determine a vector equation of the straight lindat passes through the point
A(p,2,3 and is in the directioni6é j2 ck , where p and q are scalar

constants.

b) If | passes through the origin, find the valuepofind the value of .

=p+3+8 +/(6-p+h )

[p=-6|,]a=-3

Question 10

a) Determine a vector equation of the straight lindat passes through the point

A(5,- 1; 3 and is parallel to the vecteri+ 2j- X .

b) If both the pointsB( p,5,0q) andC(m n7) lie onl, find the distanceBC.

r=5-j- &+ /{i+ 2 R)[,|BC/=24
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Question 11
a) Determine a vector equation of the straight lintat passes through the points

A(2,1,2) andB(3,- 15.

b) Given thatP( p,- 3,8) lies on | find the value ofp.

r=2+ +k +/( -2+B)[, |p=4

Question 12

a) Find a vector equation of the straight lihghat passes through the points
A(L2- 2 andB(-1,3,]).

b) Given thatP(-5,p,7) lies onl find the value ofp.

r=i+3-x+/(-2+j+B)|,|p=5
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Question 13
a) Determine a vector equation of the straight lintat passes through the points

A(-4,1; 2 andB(5,-1,2.

b) Given thatP(41- 9,p) lies onl find the value ofp.

r=-4+j- X+ /(9- P k)|, [p=18

Question 14

a) Find a vector equation of the straight lihghat passes through the points
A(11- 6) andB(3,2- 9.

b) Given thatP(-3: 1,p) lies onl find the value ofp.

r=i+-&+/(24 -8),[p=0]
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Question 15
a) Determine a vector equation of the straight linthat passes through the points

A(8,- 1,2 andB(10,2,]).

b) Given thatP(20,p.- 4 lies onl find the value ofp.

r=8-j+X+/(2+Bk ), |p=17

Question 16

a) Find a vector equation of the straight lihghat passes through the points
A(6,- 3,2 andB(5,- 1,3.

b) Given thatP(p,5,6) lies onl find the value ofp.

r=6-3+R+/(i+ R+ )|, |p=2
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Question 17

a) Determine a vector equation of the straight linthat passes through the points

A(-2,4; 4) andB(-17; 1, 14.

b) Given thatP(?, p,q) lies onl find the value ofp and the value ofj.

r=-2+4- &+ /(B+ p+k

)

[p=7.[a=2]

Question 18

a) Find a vector equation of the straight lihghat passes through the points

A(8,6,2 andB(13- 4; 3.

b) Given thatC (10, p,q) lies onl find the value ofp and the value ofj.

r=8+4 +& +/(i+PxX

S—r

[p=2[a=q
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Question 19
a) Determine a vector equation of the straight lintat passes through the points

A(6,5,1) andB(4,4,- 1).

b) Given the pointC( P, G, q) lies onl find the value ofp and the value ofy.

r=6+5 &« +/(2 4 +R

N—

.[p=14, |a=9)

Question 20

Given that the point#\(4,6,- 2, B(9,1,3 andC(1, p,q) lie on a straight line find a
vector equation for the straight line and hencd fire value ofp and the value of.

r=4+6-R+/(-j+ )|,[p=9],|q=-5|
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Question 21
Show that the straight line with vector equation

r=2+4 -k+/(+4+B),
where/ is a scalar parameter

and the straight line through the poin&$1,- 1,1 and B(3,7,7) are parallel.

proof

|

Question 22

a) Find a vector equation of the straight lihghat passes through the points
A(5,- 2; 7) andB(8,2,9.

b) Find the coordinates of the poi6t which also lies o with |AB/=| Ad,

r=5-3- k+ /(B+ g+ R)|, |C(2,-6; 19
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Question 23

a) Find a vector equation of the straight lihnéhrough the pointsA(1,4,4) and

B(10,1- 2.

b) Find the coordinates of the poi@, given that it lies on so that| AB=| AQ.

r=i+4 +& +/(B4-R)|,

B(-8,7,10

Question 24

a) Find a vector equation of the straight lihghat passes through the point

A(- 1,4,6) and is parallel to the vectol 2 j+X .

b) Given thatB(p, g1) lies onl, find the value ofp and the value of.

c) Find the coordinates of the poi@, given that it lies on with |AB|=| AQ.

r=-i+4+&+/(2- p+k

~—

,|p=-11, [g=14],

C(9,- 6,13
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Question 25

a) Find a vector equation of the straight lihghat passes through the point
A(10,2- 3 and is parallel to the vect@i - 2j+ X .

b) Find the two possible sets of coordinates of thatpB given that it lies on
and tha AB| = 21 units.

r=10+3 -k +/(b- p+18)|, |B(28,- 4,9 orB( 8,8, 1P

Question 26
a) Find a vector equation of the straight lihevhich passes through the points
A(2,-1; J andB(3,1- 1.

b) Find the two possible sets of coordinates of thiatpG given that it also lies
on | and tha{BC| =9 units.

r=2-j- &+ /(+ p+ R)|,[c(6,7,59 orC(0; 5, ¥
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Question 27
The pointA(6,1,0 lies on the straight liné with equation

r=2+3-4&+/(R-j+R),

where/ is a scalar parameter.

If the point B also lies onl so that the distancAB is 15 units find the possible
coordinates of the poirs .

B(16,- 4,10 orB( 4,6, 1J

Question 28
The pointA(7,0,- 4) lies on the straight liné with equation

r=5-j- &+ /(B+j+k ),
where/ is a scalar parameter.

If the point B also lies onl so that|AB| =496, find the possible coordinates Bf.

B(15,4,0 orB(- & 4, ¥
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Question 29

For each of the pairs of the straight lines shoeio,
i. ... prove that they intersect.
ii. ... find the coordinates of their point of interseati
ii. ... calculate the acute angle between them.

)r1:3+5-6+/(2+j +18)
a
rp,=2 +15 +1K +m(i 4 +k)
b) n=14+6-k+/(-e+j+ W)

rp,=10 +& +m(2 4 -16)
) n=8++k +/(-24 - &)
c

p=8+% +mf -3+18)

(9.8,3 &56.9|,|(18,4- 13 & 23.%|,

(4,3-1) &20.2
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Question 30

For each of the pairs of the straight lines shoelo,

i. ... prove that they intersect.

il. ... find the coordinates of their point of interseati

iii. ... calculate the acute angle between them.

n=8+3-&+/(2+p-18)
rp,=-2- 10+ &+ m+ Bk )

a)

n=7+4-8+/(+-1B)
b) . .
=2A-j+&+m + k)
n=i-j+/{+2+k)

9 rp,=5-8§+K+n{- Btk )

(L-1,2 & 36.4|,

(411 &29.5],

(21,4 &86.2
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Question 31
For each of the pairs of the straight lines shoelo,

a)

b)

C)

... prove that they intersect.

... find the coordinates of their point of intersecti

... calculate the acute angle between them.

n=4+5-R+/(+pk)
r,=2+11 -k + mMb+ R )

n=9+1% +/(2-j+K)
fp=-Ti+9-k+ nf B pr R)

n=8+q« +/( -p+R)
rp,=5-g+ 1R + m{B+ 4- 16)

(7,119 & 57.9|,

(-1,5; 5 & 90/,

(11,0,7 & 45
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Question 32

For each of the pairs of the straight lines shoelo,

i. ... prove that they intersect.

il. ... find the coordinates of their point of interseati

iii. ... calculate the acute angle between them.

n=-2+74+8+/(R- p+k )

2 r,=3+5 +8 +m +p -R)

n=8-3- R+ /{ B P 13)
b) :
rn=8+3 +& +mMR2 4 +R)
n=6-3+6&+/(2- p+1B)

9 r,=6 +1Q - 1R + /{ + 2- K3)

(2,35 & 63.6],

(2,-1; 4 &799|,

(2,2,0 &44.5
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Question 33

Prove that the straight line through(3,8,9 and B(5,12,1} intersects with the
straight line througlC(- 5,6,8 and D(13,0,5.

Find the point of intersection and the acute abgleveen the two straight lines.

(14,7,
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SHORTEST DISTANCES
INVOLVING LINES
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Question 1
The straight lind has vector equation

r=8+% +/(8-2+R),
where/ is a scalar parameter.

The pointP lies onl so thatOP is perpendicular td, whereO is the origin.

Find the coordinates d® and the distanc®P.

P(2,4,]], |oP=+v21
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Question 2
The straight lind has vector equation

r=2-9- &+ /(+ p+1B)
where/ is a scalar parameter.

The pointP lies onl so thatOP is perpendicular td, whereO is the origin.

Find the coordinates d® and the distanc®P.

P(4,- 1,0, |[oR =17

Created by T. Madas



Created by T. Madas

Question 3
The straight lind has vector equation

r=9+11 -k +/(R+ gk )
where/ is a scalar parameter.

The pointP lies onl so thatOP is perpendicular td, whereO is the origin.

Find the coordinates d® and the distanc®P.

P(3-12)|, |oP/ =14
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Question 4
The straight lind has vector equation

r=-16+10- R+ /(6 j2k )
where/ is a scalar parameter.

The pointP lies onl so thatOP is perpendicular td, whereO is the origin.

Find the coordinates d® and the distanc®P.

P(2,4- 4), ||OP/=6
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Question 5
The straight lind has vector equation

r=-4- 2+ &+ /(B+j- 1B)
where/ is a scalar parameter.

The pointP lies onl so thatOP is perpendicular td, whereO is the origin.

Find the coordinates d® and the distanc®P.

P(2,0,2)], ||oP = 2v2
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Question 6
The straight lind has vector equation

r=i+13 - 8 +/( - p+k )
where/ is a scalar parameter.

The pointP lies onl so thatOP is perpendicular td, whereO is the origin.

Find the coordinates d® and the distanc®P.

P(4,1,0], ||oF =17
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Question 7
The straight lind has vector equation

r=4+ -8+/(-p+R)
where/ is a scalar parameter.
The pointA has coordinatef22,- 5,2).

The pointP lies onl so thatAP is perpendicular td.

Find the coordinates d®? and the distanc@&P.

P(10- 17,9|, | AP =12/3
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Question 8
The straight lind has vector equation

r=2-23+/(i+ R),
where/ is a scalar parameter.

The pointA has coordinatefl,0,7).

The pointP lies onl so thatAP is perpendicular td.

Find the coordinates d?.

Created by T. Madas

P(-1; 2,6)
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Question 9
The straight lind has vector equation

r=17 +§ +4K +/( +j7 H6),
where/ is a scalar parameter.
The pointA has coordinate§- 15,16,13.

The pointP lies onl so thatAP is perpendicular td.

Find the coordinates d®? and the distanc@&P.

P(15.- 8,3§|, | AP[=+/2005
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Question 10

The parallel lined; andl, have respective vector equations
rn=i+§ &« +/(8 +p -K)
r,=8+ +2& +m(B+p -k )
where/ and m are scalar parameters.

Find the distance betweépandl,.

15/2
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Question 11

The parallel lined; andl, have respective vector equations
n=8+3+/(2 k)
rpy=-i+j+ X +m2-k )

where/ and m are scalar parameters.

Find the distance betweépandl,.
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