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Question 1 (*%)

The figure below shows the triangle OAB .

not drawn accurately

The point M is the midpoint of OA and the point N is the midpoint of OB .
Let OM =a and ON =b.

By finding simplified expressions for MN and AB, in terms of a and b, show that
MN is parallel to AB, and half its length.

proof
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Question 2 (**%4)

OABC is a square.

The point M is the midpoint of AB and the point N is the midpoint of MC .

The point D is such so that AD =% B.

Let OA=a and OC =c.

a) Find simplified expressions, in terms of a and c¢, for each of the vectors ﬁ,
Z\—/IZ‘, A—/IN, ON and ND .

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

BD=1el IMC=1lc— YN =1c_1 -1 -
BD—zc,MC—Zc a|, |MN =--—c¢ 2a,ON 2a+ c|, IND

NY[OV)

-
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Question 3 (*%%)

The figure below shows a triangle OAB .

P 0 [not drawn to scale]

e The point P lies on OA so that OP: PA=4:1.
e The point Q lieson AB sothat AQ:QB=2:3
e The side OB is extended to the point R so that OB: BR=5:3.

Let PA=a and OB=5b.

a) Find simplified expressions, in terms of a and b, for each of the vectors AB ,
Zé and FQ

b) Deduce, showing your reasoning, that P, Q and R are collinear and state the
ratio of PO :0OR.

AB=5b—5al|, |AQ =2b-2a|, |PO =2b-a,

PQ:QR=1:3)|
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Question 4 (*%%)

The figure below shows a trapezium OBCA where OB is parallel to AC .

C

|n0t drawn to scale|

The point D lies on BA so that BD:DA=1:2.
Let OA=4a, OB=3b and AC=6b.

a) Find simplified expressions, in terms of a and b, for each of the vectors ocC,
AB , AD and OD.

b) Deduce, showing your reasoning, that O,D and C are collinear and state the
ratio of OD :DC .

OD:DC =1:2)|

9

AB =—4a+3b)|, E=—§a+2b, @z%a+2b ,

|OC = 4a+6b
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Question 5 (*%%)

OABC is a parallelogram and the point M is the midpoint of AB.

The point N lies on the diagonal AC so that AN : NC=1:2.

Let OA=a and OC =c.

a) Find simplified expressions, in terms of a and ¢, for each of the vectors AC,
A—]\7, ON and NM .

b) Deduce, showing your reasoning, that O, N and M are collinear.

AC=c—a| |[AN=1c-1lal lON=2
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Question 6 (¥*%4)

The figure below shows a trapezium OBCA where AD is parallel to BC.

The following information is given for this trapezium.
BD=5a+b , DC=a—10b and AD =4a+kb , where k is an integer.

a) Find the value of k.

b) Find a simplified expression for AB interms of a and b.

k=-6|, |AB=-a—7b
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Question 7  (***+)

OAB is atriangle with the point P being the midpoint of OB and the point Q being
the midpoint of AB .

The point R is such so that AR = %ZIB .

Let OA=a and OB=b.

a) Find simplified expressions, in terms of a and b, for each of the vectors AB ,
AP ,Zé and AR .

b) By finding simplified expressions, in terms a and b, for two more suitable
vectors, show that the points O, R and Q are collinear.

AB=b-a|, ﬁ:%b—a, @=

_1 -
b >4l AR

=
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Question 8 (***4)

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

e O, B and E are collinear and OB:BE =1:2
e (O, C and A are collinear and OC:CA=1:2
e B, D and A are collinear and BD:DA=1:3

Let OA=a and OB =b.

a) Find simplified expressions, in terms of a and b, for each of the vectors AB ,
ﬁ,éﬁ and DE .

b) Show that the points C,D and E are collinear, and find the ratio CD: DE .

¢) Show further that BC is parallel to EA, and find the ratio BC: EA.

AB=h—-al | DBE=1p_-Llal |CD 1 3 DE=—1al9
AB=b-—al, DB—4b 4a, CD=- 12a+4b, DE = 4a+4b,
|CD: DE = =1:3]

3
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Question 9  (¥***)

Let 5;1:a, 5§:b, OC =2a and OD=2a+b.

If OF = %@ prove that the point E lies on the straight line AB .
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Question 10 (¥***4)

The figure below shows a triangle OAQ.

|not drawn to scale|

B

e The point P lies on OA so that OP:0A=3:5.
® The point B lies on OQ so that OB: BQ =1:2.

Let OA=a and OB=b.

a) Given that AR = hAB , where h is a scalar parameter with 0 < s <1, show that

OR=(1-h)a+hb.

b) Given further that PR :k@ , where k is a scalar parameter with 0 <k <1,

find a similar expression for OR in terms of k ,a,b.

¢) Determine ...

i. ... the value of k& and the value of 4.

ii. ... the ratio of FEFQ

R=2(1-k)a+kb|, k=

PR:PQ=1:5|

9

=
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Question 11 (k*¥%%¥)

OAB is atriangle and OA=a and OB=b.

e The point C lies on OB so that OC:CB=3:1.

e The point P lieson AC sothat AP: PC=2:1.

e The point Q lieson AB sothat O, P and Q are collinear.
Let @zm@?’ and ZéznZE

Find the value of m and the value of n, and hence write down the ratio AQ : OB .

-6 ,_3 TOR—_2-
m=2, n=2|, AQ:0B=3:2|
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Question 12

Find the value of A and u, given that the vectors a and b are not parallel.
a) 74a+54b+3ua—ub=>5a+2b
b) 24a+34Ab+3ua—5ub=-5a+21b
¢) 2Aa+3ub=7ua+111b+57a+6b

d) Aa+3ib+ub=2ua+5a+8b

A=2,u==-3,|A=-3u=-9|, |[A=3,u=-1

1 ,_1
A=7.1=7)
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VECTOR COMPONENTS
AND
3D-COORDINATES
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Question 1

Relative to a fixed origin O, the point A has coordinates (2,1,-3).

The point B is such so that AB =3i —-j+5k.

Determine the distance of B from O.

[ ] |loB[=v29

O STHIING 1w A leﬁw_-kw\

A G
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Question 2
Relative to a fixed origin O, the point A has coordinates (2,5,4).

The points B, C and D are such so that

BA=i+2j+3k, BC=7i+j-k and DC=4i+2k.

Determine the distance of D from the origin.
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Question 3

Relative to a fixed origin O, the point A has coordinates (6,—4,1).
The point B is such so that BA =i -j+3k.

If the point M is the midpoint of OB, show that ‘W‘ = k\/ﬁ , where k is a rational

constant to be found.
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Question 4

Relative to a fixed origin O, the point A has coordinates (k,3,5), where k is a scalar

constant.

The points B and C are such so that BA =3i—2j and BC = 2i+cj—4k , where c is a
scalar constant.

If the coordinates of C are (1,4k,1), determine the distance BC .

1.[s=Vm
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Question 5

The points A(5,-1,0), B(3,5,—4), C(12,2,8) are referred relative to a fixed origin O.

The point D is such so that AD=2BC.

Determine the distance CD.

|CD|=+/458 = 21.40

Question 6

The point A(t, 2,3) , where ¢ is a constant, is referred relative to a fixed origin O.

Given that ‘Ex‘ =7, find the possible values of ¢.
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Question 7

The point A(3t, 2t,t) , where ¢ is a constant, is referred relative to a fixed origin O.

Given that ‘ﬁ‘ = 7\/5 , find the possible values of 7.

t=47

Question 8

The point A(4, 3,t+ 2) , where ¢ is a constant, is referred relative to a fixed origin O.

Given that ‘52‘ =13, find the possible values of ¢.
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Question 9
The points A(7,3,2) and B(5,2,2t), where 7 is a scalar constant, are referred relative

to a fixed origin O.

Given that ‘E‘ = \/ﬁ , find the possible values of 7.
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Question 10

The variable points A(7+1,6,¢) and B(27+1,z+1,4), where ¢ is a scalar variable, are

referred relative to a fixed origin O.

a) Show that
‘ﬁ‘ =312 18t +41 .

b) Hence find the shortest distance between A and B, as t varies.
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Question 11

The variable points A(27,7,2) and B(#,4,1), where 7 is a scalar variable, are referred

relative to a fixed origin O.

a) Show that
‘E‘=\/2t2—8t+17 .

b) Hence find the shortest distance between A and B, as t varies.
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Question 12
The variable points A(1,8,7—1) and B(2r—1,4,3r—1), where ¢ is a scalar variable, are

referred relative to a fixed origin O.

Find the shortest distance between A and B, as t varies.

Question 13
The points A(4,2,3), B(3,3,—1) and C(6,0,—1) are referred with respect to a fixed

origin O.
If A, B, C and the point D form the parallelogram ABCD, use vector algebra to

find the coordinates of D .

D(7,-1,3)
) S\l 00 AT e oA

>

4 ;‘\?W\, 3@

~sacl
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w1 lon o o] O
: SRR a2
"oy oo
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Question 14
The points A(2,1,-3), B(1,2,4) and C(6,1,—5) are referred with respect to a fixed

origin O.

If A, B, C and the point D form the parallelogram ABCD , use vector algebra to
find the coordinates of D.

D(7,0,-12)

Wolun G- 4T THE DiAGAM,

Question 15
The points A(4,4,1), B(2,-2,0) and C(6,3,7) are referred with respect to a fixed

origin O.

If A, B, C and the point D form the parallelogram ABCD, use vector algebra to
find the coordinates of D and hence calculate the angle OCD .

D(8,9,8)|, |£0CD =~126.6°|
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Question 16

The points A(0,-5,—4), B(2,-1,2) and C(5,5,11) are referred with respect to a
fixed origin O.

Show that A, B and C are collinear and find the ratio AB: BC .

AQ-sy) » BGAIR) . clssin)
A AA LA AEA T

AT = boa = (o)~ G5 = (246)=20123)
X4

8¢ = -k = Gs) -G = G49)=E0y3)

o5 Boot AE g B A I THe Dieeod Cizy) 4 Stes

T fondl B = A BRLC A munkae
= Rsoen Ao KE|: &\
@:8

Question 17

The points A(9,10,-5), B(3,1,7) and C(-5,-11,23) are referred with respect to a
fixed origin O.

Show that A, B and C are collinear and find the ratio AB: BC .

7N L e Y
CAGQ09) o BRI o CEsanR) :
AN A AN

Gruouu THe mis A8 q B¢

A& =b-a = Ga)-Co-5)= (-6-9,12) = G229
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
= Rl &) = 3:4 7
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Question 18
The points A(-2,-10,-17) and B(25,-1,19) are referred with respect to a fixed

origin O.
The point C is such so that ACB forms a straight line.

C(4,-8,-9)
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—5 ¢ = %[7{»2( 0F7) + z(zx,fx,m)]l
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Question 19
The points A(-3,-14,—5) and B(1,—4,—1) are referred relative to a fixed origin O.

The point C is such so that ABC forms a straight line.

AB
Given further that H = % , determine the coordinates of C.
BC

C(11,21,9)

POT THE INREMATION W A DIAGAM
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Question 20

The points A(2,-1,4), B(0,-5,10), C(3,1,3) and D(6,7,—8) are referred relative to
a fixed origin O.

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

b) Given further that the triangle has the largest possible area, determine, in exact
surd form, the length of its shortest side.
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Question 21
The points A(-3,3,a), B(b,b,b—5) and C(c,-2,5), where a, b and c are scalar

constants, are referred relative to a fixed origin O.

Ii is further given that A, B and C are collinear and the ratio ‘E‘ : ‘ﬁ‘ =2:3.

Use vector algebra to find the value of a, the value of b and the value of c.

[a,b,c] = [—10,1,7]
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f\@@‘ﬂ\, 8(obb<) clers)
L

AT Tie vecrops A 4 BE
TR = b-a = (kb bos)-(33a) = (b2 bg boag)
8= c-b = (g28) ~Coobs)= (cb2-b,i0-b)

oG AT 3
b3 _ 2 bas-toab
by 3
— Sbas
BN AR
J
A
B0LG- AT L
LSS S P
R
= 3494 =2 -2
= 4 = 2
) =1 7
7
WoNG- AT &
b=a-S _; = _Z-Is= 20-2b
10-b ol

= 3-%-lx= -2

pg
= =
>

Qa=-o

r4

Created by T. Madas



Created by T. Madas

Question 22

With respect to a fixed origin, the points A and B have position vectors 2i+4j+ 7k
and —4i+ j+k , respectively.

The point P lies on the straight line through A and B.

Find the possible position vectors of P if ‘ﬁ" = Z‘ﬁ‘ .

OP =p=-2i+2j+3k

, loP=p=-10i-2j-5k

WENG AT THE WAGoA Retou)

ST o
OP = 0A ¢ AP oF = OB +E’F
- B Fkezit - . BB
— 3 =a+2(b-a) = £ = b +Cba)
— = @ v afenn-Gea]l = & = 2-a

> - Ga)ra(e

=P = Qo)+ i,y — 3=(012-3)
=g = (23
of -2 -5k
sooP=-va)adk R

Created by T. Madas



Question 23
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With respect to a fixed origin, the points A and B have position vectors 10i+9j—6k
and 6i—3j+10k, respectively.

The position vector of the point C has i component equal to 2.

The distance of C from both A and B is 12 units.

Show that one of the two possible position vectors of C is 2i+5j+ 2k and determine

the other.
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= c-b = (2y2)- G3b) = (¢ 4oz, 2

B ey

NEXU ST SPUAD EXPRESIONS fO8 Aot of THe WobuLl

= |-gu- 24l

[-8a2+ls 12 Sy esraselss
=t e

=> otV + (2] =12 = J et typrcae =2

= 6k +(g)H(a0) = W — 16 £ (3 (@ro)= Tk

= (9-9+ @%y= ® = @h) o = 128
= G- Bre+ P RE =B = Y9 18202 Lo <2g
1Py 2o =
= Ajﬂa‘»\sj +22 =37 = ylirty-2ez =19
SOWG- SIITANOUSLY BY SWBTOATING. Tyt UATINS

(G -z
LRI/ *,_R:’W} > Ay- =
TS mEnSaER

> m=dzil

Created by T. Madas

THKE OnE oF THE GOATNS Suad AS

= 42+ 6y -202-19
= ‘132#}8« Sty 180z = »
— (24" 92+ to(ay) - tg0z = W
= (7] + 2> + 8(da+1) ~Boz = 11l

=5 BT+ Bz 44+ 9 - et 126 ~ @z _(71=0
= R*-S22 +4 =o

= (2-2)(se-2) =0

2

-
=32~ < 2

2

Pusuy ARG 3y =424 7

slf 2=2 o T
=L
9518 3= %7
S5 = 82
J 2
4,]—, s
2]

A(as2) 4 (a8 k)




Created by T. Madas

ANGLES AND VECTORS
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Question 1

Find the angle between each pair of vectors.
a) 4i+j—-3k and 8i+2j-3k
b) 3i+3j—4k and —i—j+2k
¢) 2i-2j+k and i—-2j-2k
d) 6i—2j+3k and 3i—6j+2k

e) 2i—-7k and 3i+8j+3k

103.2°|

[16.0°], [168.6°|, [63.6°], |42.7°

b 9 b b

(&) (4,1-3)-(8,2-3)
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Question 2

Find the angle between each pair of vectors.
a) 3i+2j+3k and 2i—j+4k
b) 4i+3j+k and 3i—-6j+4k
¢) i—5j+3k and i+2j-3k
d) 2i+2j+k and 6i—2j+3k

e) 8i—5k and 4i+7j+2k

73.7°|

141.9°], 92.9°|, [144.4°|, [58.4°

9 b 9 b
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Question 3

Find the angle between each pair of vectors.
a) 2i+4j+6k and 4i—j-k
b) 4i+2j—7k and i—j-5k
¢) 2i—-6j+k and i+5j-k
d) 3i+3j—-k and 2i+j-k

e) 3i—j—5k and i+j+2k

123.5°|

193.6°], [31.0°], [150.6°|, [20.5°

b 9 b b
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Question 4

Find the angle between each pair of vectors.

a)

b)

c)

d)

e)

i+3j+k and 3i—j+k
i—2j+k and 2i+j-3k
3i+6j—2k and i+2j—2k
i—j—2k and i+2j-k

3i—4j—12k and 2i+2j—k

75.1°]

184.8°(, [109.1°], [25.2°], [80.4°

b 9 9 b

0 it it 2
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Question 5

Find the angle £CAB for each set of the coordinates given.

a) A(3,3.4), B(27.2), C(5.6,0)
b) A(6,1,4), B(1,-15), C(4,4,-3)
¢ A(2.1,-3), B(-1-1,4), C(0.4,-7)

d) A(2.2.1), B(4,0,-3), C(1,-3,2)

[43.2°], [94.0°|, [131.3°], [81.0°|

9 b 9
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Question 6

Find the angle £CAB for each set of the coordinates given.

a) A(2.-2.4), B(1,3,2), C(5-41)
b) A(2.0,0), B(0,0.1), C(3.1,3)
¢ A(L53), B(2.86), C(-1,-10,-5)

d) A(5,0,-2), B(0,-1,4), C(9,4,0)

1105.8°|, [82.3°|, [162.1°|, [104.7°|

9 b b
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Question 7

The vectors a and b are perpendicular, and A is a scalar constant.
Find in each case the possible value(s) of 4.

a) a=2i+3j+4k and b=5i+1j-5k

b) a=4i—j+24k and b=4i+2j-k

¢ a=44i+(A+1)j+2k and b=i—6j+12k

d) a=(21+2)i+j+(A+1)k and b=-2i+64j+ Ak

e a=6i+(A+1)j+(1-4)k and b=2i+(4-2)j+6k

2,=5. 4, =1].[A.=9].[4,=1.-4]. [4, =2.-13
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Question 8

The vectors a and b are given by
a=5i—-4j+ak, b=2i+bj-3k.
a) If a and b are perpendicular find a relationship between a and b .

b) Ifinstead a and b are parallel find the value of a and the value of b .

3a+4b=10|, |la=-

n|co
>
1]
|
—
N[

@

Qa} IF oAU 7 ’
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Question 9

Find a vector with integer components which is perpendicular to both the vectors
given below.

(Do not use the cross product)
a) 2i—-3j+4k and i+j-3k
b) 6i—j+2k and —i—-3j+k
¢) 7i—-2j—k and 6i+j+5k
d) i—-2j+2k and 4i+3j+5k

e) 8i+2j—k and 6i—3j+2k

5i—8j— 19k

, , |91+41j—-19k|, | -16i+3j+11k|, |i—22j—36k

li+2j+k
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Question 10
The points A, B and C have coordinates (1,2,1), (5,1,4) and (7,6,3), respectively.

Show that £KABC =90° and hence find the exact area of the triangle ABC .

area =~/195
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THE EQUATION OF A LINE
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Question 1

a) Find a vector equation of the straight line /, that passes through the point
A(7,-1,2) and is in the direction —2i+3j+k .

b) If B(p,q,6) lies on [ find the value of p and the value of g.

r=7i—j+2k+A(-2i+3j+k)|,

q=11|

p=-1

9

Question 2

a) Find a vector equation of the straight line /, that passes through the point
A(2,-6,—4) and is parallel to the vector i+2j+5k .

b) If B(p,0,q) lies on [ find the value of p and the value of g.

r=2i-6j—4k + A(i+2j+5k)|,

g=11|

p=>5

b
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Question 3

a) Find a vector equation of the straight line /, that passes through the point
A(3,-1,8) and is in the direction 2i—3j+ 3k .

b) If B(9,p.q) lies on [ find the value of p and the value of g.

r =3i—j+8k +A(2i-3j+5k)|,

p=-10

q:23|

b

Question 4

a) Find a vector equation of the straight line [/ that passes through the point
A(2,—1,-5) and is in the direction 2i+5j+3k .

b) If B(-10, p,q) lies on [ find the values o p and the value of ¢ .

9

r=2i-j—5k+A(2i+5j+3k)|,

q=-23|

p=-31
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Question 5

a) Determine a vector equation of the straight line / that passes through the point
A(4,-1,2) and is in the direction 2i+5j—3k .

b) If B(p,14,q) lies on [ find the value of p and the value of g.

r=4i—j+2k+A(2i+5j-3k)|,

p=10

q=-1|

b

Question 6

a) Determine a vector equation of the straight line / that passes through the point
A(=7,10,—1) and is parallel to the vector 3j—4k .

b) If B(p,q,—21) lies on [ find the value of p and the value of ¢ .

r=-7i+10j—k + A(3j—4k)|,
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Question 7

a) Determine a vector equation of the straight line / that passes through the point
A(7,1,1) and is parallel to the vector 2i—5j+Kk .

b) If B(1, p,q) lies on [ find the value of p and the value of ¢ .

r=7i+j+k+A(2i-5j+k)|,

p=16

q=-2|

b

Question 8

The straight line [ passes through the point A(5,—1,3) and is parallel to the vector
pi+qgj+3k.

If B(8,8,12) lies on / find the value of p and the value of g.
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Question 9

a) Determine a vector equation of the straight line / that passes through the point
A(p,2,3) and is in the direction 6i—2j+¢gk , where p and g are scalar

constants.

b) If [ passes through the origin, find the value of p and the value of ¢.

r=pi+2j+3k+A(6i-2j+qk)|,

p=—6 q=—3|

b

Question 10

a) Determine a vector equation of the straight line [/ that passes through the point
A(5,—1,-3) and is parallel to the vector —i+2j—2k .

b) If both the points B(p,5,q) and C(m,n,7) lie on [, find the distance BC .

r=>5i—j-3k+A(-i+2j-2k)|, ||BC|=24
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Question 11
a) Determine a vector equation of the straight line / that passes through the points

A(2,1,2) and B(3,-1,5).

b) Given that P(p,—3,8) lies on [ find the value of p.

r=2i+j+2k+A(i—-2j+3k)|, [p=4

Question 12

a) Find a vector equation of the straight line / that passes through the points
A(1,2,-2) and B(-1,3,1).

b) Given that P(-5, p,7) lies on [ find the value of p .

r=i+2j-2k+A(-2i+j+3k)|, |p=5
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Question 13
a) Determine a vector equation of the straight line / that passes through the points

A(-4,1,-2) and B(5,-1,2).

b) Given that P(41,—9, p) lies on [ find the value of p .

r=—4i+j-2k+A(9-2j+4k)|,

Question 14

a) Find a vector equation of the straight line / that passes through the points
A(1,1,-6) and B(3,2,-9).

b) Given that P(-3,-1, p) lies on [ find the value of p .

r=i+j—6k+A(2i+j-3k)|, |p=0
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Question 15
a) Determine a vector equation of the straight line / that passes through the points

A(8,-1,2) and B(10,2,1).

b) Given that P (20, p,—4) lies on [ find the value of p.

r=8i—j+2k+A(2i+3j-k)|,

Question 16

a) Find a vector equation of the straight line / that passes through the points
A(6,-3,2) and B(5,-1,3).

b) Given that P(p,5,6) lies on [ find the value of p.

r=6i—3j+2k+A(-i+2j+k)|, [p=2
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Question 17
a) Determine a vector equation of the straight line / that passes through the points

A(-2,4,-4) and B(-17,-1,~14).

b) Given that P(7, p,q) lies on [ find the value of p and the value of ¢ .

r=-2i+4j—4k+A(3i+2j+k)[, [p=7].[¢=2

Question 18

a) Find a vector equation of the straight line / that passes through the points
A(8,6,2) and B(13,-4,-3).

b) Given that C(10, p,q) lies on [ find the value of p and the value of ¢ .

r=8i+6j+2k+A(-i+2j+k)|, [p=2],
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Question 19
a) Determine a vector equation of the straight line / that passes through the points

A(6,5.1) and B(4,4,~1).

b) Given the point C(p,q,q) lies on [ find the value of p and the value of ¢ .

r=6i+5j+k+A(2i+j+2k)|,

p=14

q=9|

b

® AR-b-a - @y)-Es

Question 20
Given that the points A(4,6,-2), B(9,1,3) and C(1, p,q) lie on a straight line find a

vector equation for the straight line and hence find the value of p and the value of ¢.

r=4i+6j-2k+A(i—j+k)|,

p=9 q:—5|

b
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Question 21

Show that the straight line with vector equation
r=2i+4j-k+A(i+4j+3k),
where A is a scalar parameter

and the straight line through the points A(1,—1,1) and B(3,7,7) are parallel.

proof

Question 22

a) Find a vector equation of the straight line / that passes through the points
A(5,-2,—7) and B(8,2,5).

b) Find the coordinates of the point C which also lies on [ with |AB| = |AC

9

r=5i—2j—7k + A(3i+4j+12k)|, |C(2,-6,-19)
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Question 23

a) Find a vector equation of the straight line / through the points A(1,4,4) and
B(lO,l,—Z).

b) Find the coordinates of the point C, given that it lies on / so that |AB| = |AC |

r=i+4j+4k+A(3i—j-2k)|, |B(-8,7,10)

Question 24

a) Find a vector equation of the straight line / that passes through the point
A(-1,4,6) and is parallel to the vector 2i—2j+k .

b) Given that B ( p,q,l) lies on [, find the value of p and the value of ¢.

¢) Find the coordinates of the point C, given that it lies on [ with |AB| = |AC |

r=—i+4j+6k+A(2i-2j+k)|,

p=-11], [g=14], |C(9,-6,11)

b
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Question 25

a) Find a vector equation of the straight line [/ that passes through the point
A(10,2,—1) and is parallel to the vector 6i—2j+3K.

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

r =10i+2j—k+A(6i—2j+3k)|, |B(28,—4.,8) or B(-8,8,~10)

Question 26

a) Find a vector equation of the straight line / which passes through the points
A(2,-1,-3) and B(3,1,-1).

b) Find the two possible sets of coordinates of the point C given that it also lies
on [ and that |BC| =9 units.

r=2i—j-3k+A(i+2j+2k)|, [C(6,7.5) or C(0,-5,-7)

© % bs )
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Question 27

The point A(6,1,0) lies on the straight line / with equation
r=2i+3j—4k+A(2i—j+2k),

where A is a scalar parameter.

If the point B also lies on [/ so that the distance AB is 15 units find the possible
coordinates of the point B .

B(16,-4,10) or B(—4,6,-10)

Question 28

The point A(7,0,—4) lies on the straight line / with equation
r=>5i—j-5k+A(2i+j+k),
where A is a scalar parameter.

If the point B also lies on [ so that |AB| =+/96 , find the possible coordinates of B .

B(15,4,0) or B(-1,-4,-8)
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Question 29

For each of the pairs of the straight lines shown below,

i.

ii.

... prove that they intersect.

... find the coordinates of their point of intersection.

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

a)

b)

r, =3i+5j—6k+A(2i+j+3k)
r, =2i+15j+17k + p(—i+ j+2Kk)

r =14i+6j— 4k + A(2i+j+4k)
r, =10i+8Kk + (2i+ j—5k)

r =8i+j+7k+A(-2i+j—4k)
r, =5i+7k + u(i—3j+8k)

(9,8,3) & 56.9°

(18,4,-12) & 23.6°

b

(4.3,-1) & 20.2°
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Question 30
For each of the pairs of the straight lines shown below,
i. ... prove that they intersect.
ii. ... find the coordinates of their point of intersection.

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

r, = 5i+3j— 4k + A(2i +2j-3Kk)

a
r, =—2i—10j+ 5k + (i +3j—k)

r =7i+4j-8k + A(i+j-3k)

b)
r, =2i—j+3k+u(i+j—k)

r=i—-j+A(i+2j+4k)
r, =5i-8j+7k + u(i—3j+k)

(L-12) & 36.4°[, [(4.1,1) & 29.5°|, [(2.1,4) & 86.2°
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Question 31
For each of the pairs of the straight lines shown below,
i. ... prove that they intersect.
ii. ... find the coordinates of their point of intersection.

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

) r=4i+5j—-2k+A(i+2j+k)
a
r, = 2i+11j—k + 4 (5i +2Kk)
b r; = 9i+15k + A(2i - j+4k)
r, =—7i+9j—k+u(-3i+2j+2k)
r =8i+6j+k+A(i—2j+2k)
r, = 5i—8j+17k + 1 (3i+4j—5k)

(7.11,1) & 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 shown below,
i. ... prove that they intersect.
ii. ... find the coordinates of their point of intersection.

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

) r=—-2i+7j+3k+A(2i-2j+k)
a
r, = 3i+5j+3k + u(i+2j-2k)
b r; =8i—3j— 7k + A(~6i+2j+3k)
r, =8i+2j+2k + u(2i+ j+2Kk)
r; = 6i—2j+ 6k + A(2i —2j+3k)
r, = 6i+10j—12k + (i +2j-3k)

(2.3,5) & 63.6%, [(2,-1,-4) & 79.0°, [(2,2,0) & 44.5°
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Question 33
Prove that the straight line through A(3,8,9) and B(5,12,11) intersects with the
straight line through C(-5,6,8) and D(13,0,5).

Find the point of intersection and the acute angle between the two straight lines.

(L4,7)|.
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SHORTEST DISTANCES
INVOLVING LINES
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Question 1

The straight line / has vector equation
r=8i+5k +1(3i—2j+2k),
where A is a scalar parameter.

The point P lies on [ so that OP is perpendicular to /, where O is the origin.

Find the coordinates of P and the distance OP .

P(2,4.1)|, |oP|=+21
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Question 2

The straight line / has vector equation
r=2i—-9j—6k+A(i+4j+3k)
where A is a scalar parameter.

The point P lies on [ so that OP is perpendicular to /, where O is the origin.

Find the coordinates of P and the distance OP .

P(4,-1,0)|, |op|=\17
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Question 3

The straight line / has vector equation
r=9i+11j-k+A(2i+4j-k)
where A is a scalar parameter.

The point P lies on [ so that OP is perpendicular to /, where O is the origin.

Find the coordinates of P and the distance OP .

P(3,-12)|, |op|=+14

Created by T. Madas



Created by T. Madas

Question 4

The straight line / has vector equation
r=-16i+10j—7k + A(6i—2j+k)
where A is a scalar parameter.

The point P lies on [ so that OP is perpendicular to /, where O is the origin.

Find the coordinates of P and the distance OP .

P(2,4,-4)|, |loP|=6
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Question 5

The straight line / has vector equation
r=—4i—-2j+8k+A(3i+j—3k)

where A is a scalar parameter.

The point P lies on [ so that OP is perpendicular to /, where O is the origin.

Find the coordinates of P and the distance OP .

P(2,0,2)],

loP|=2V2
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Question 6

The straight line / has vector equation
r=i+13j-3k+A(i—4j+k)
where A is a scalar parameter.

The point P lies on [ so that OP is perpendicular to /, where O is the origin.

Find the coordinates of P and the distance OP .

P(4,1,0)|, ||oP|=\17
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Question 7

The straight line / has vector equation
r=4i+j-3k+A(i-3j+2k)
where A is a scalar parameter.

The point A has coordinates (22,-5,21).

The point P lies on / so that AP is perpendicularto /.

Find the coordinates of P and the distance AP .

P(10,-17,9)|, ||AP| =123
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Question 8

The straight line / has vector equation
r=2i-2j+A(-i+2k),

where A is a scalar parameter.

The point A has coordinates (1,0,7).

The point P lies on / so that AP is perpendicularto /.

Find the coordinates of P .

P(~1,-2.,6)
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Question 9

The straight line / has vector equation
r=17i+6j+47k+ A(i+7j+6k),
where A is a scalar parameter.

The point A has coordinates (—-15,16,12).

The point P lies on / so that AP is perpendicularto /.

Find the coordinates of P and the distance AP .

P(15,-8,35)|, ||AP|=~2005
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Question 10

The parallel lines /; and /, have respective vector equations
r,=i+6j+k+A(3i+5j—4k)
r, =8i+j+25k + u(3i+5j—4k)
where A and 4 are scalar parameters.

Find the distance between /; and [, .

15v2
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Question 11

The parallel lines /; and /, have respective vector equations
r =8i+3j+A(2i-k)
r, =—i+j+2k+u(2i-k)

where A and 4 are scalar parameters.

Find the distance between /; and [, .
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