FURTHER WORK WITH VECTORS - CHAPTER REVIEW

1 For each of the points, P, whose coordinates are given, find:
(i) an i, j, k representation for the position vector oF (i) the magnitude of 9):4

(iii) a unit vector in the direction of 51?
(@) P(-1,4,2) (b) P(3,6,8) () P(=2,2,-1)

2) ) OF = -T +47 +2F
4 s .(\_ V—"‘% 3 ’
) |oF| = ()42 42* = 2 u)’—%%-ﬁ

) oF-av +6 7+ 8K

—

l—i’wg' +2ﬁ’§

|07]= /3% +6> +8% = /109
OF | [3T+67 +aF]
107 Vog
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FURTHER WORK WITH VECTORS - CHAPTER REVIEW

2 Given A(3,3,1),B(=2,1, -l) C(1,1, 1)and D(2, 1, =2), find:

(@) the angle between AB and CD (b) the angle between ACand BD
(c) the angle between AD and

AE - AG+0B = _OA+EB= _(3t+33'+rz)+(—2t+(r_t)
A = —5T - (}»ZE’
’Bz—o'C+6T3=—(C+3°+K)+(2t+;-2ﬁ)=t—SIZ’

A = —OA+0OC :_(3L+3J’+1€)+(L+d+ )e=2T =27

BS - OB +0D = (zwa ) (2T 4] 2#)_ 4t — B
75 _ O +OF = (3¢ + 3 +R) (2047 -2%)- T -2 3K

B ~08 +0C o - (2047 -RI(TH+R) - 3 +2F
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FURTHER WORK WITH VECTORS - CHAPTER REVIEW

3 Determine whether the given sets of points are collinear.
(@ A(1,3,2),B(3, 1,4), C(5,-2,-6) (b) D(1,3,-4), E(3,-2,2), F(3,1,5)

2) AR - O +0B - —(T+3] +28)+(3T +J’+4t)=z::zg'tzte:
B = -0b +0C = — (3T +] 4R+ (5T-27-6R)= 2T -3 0
SAKER ab FE-REL  Foufra ABCaer coliagar
b) DE = OB +0F = _@’Md*_z,ﬁh(sc_zj +2%)

EF_ _OB +&’:=_(5‘C—-2.3°+21?)+(5L+J

EF- 57 + 3%

&gﬁﬁ(& q.+. E:QE{? . DEF aot HMinasy

4 Givena=2i+3j-4kb=3i-5j-4k c=2i+6j+3Kk, find unit vectors 4, b, é.

[ =‘/?+3>1+41 (28w D (Z'CJr.%(]’ —4&]

@]

N
\z4
5=\ /37452442 - (50 = 50z o B ?5[31: -5~ a3
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FURTHER WORK WITH VECTORS - CHAPTER REVIEW
51fa=2i+3j+4k b=4i-j-2kandc=-5i +2j-k, simplify:
@ (ab)c+(asc)e () (c-a)eb (©) (a-t)+(b-c)

0) (3.5)C + (&.C)b :[(2t+3d~+4t),(at.a~_zﬁ)]z
b v +af +HR).(-5T 2] £).F
_ . _[8-3-8)¢ t[-lo+6-41F = -3C =8 )
_ _»(-Sc+2y-K) -8 (4T -J-2%)
v 19 &

b (c-a).F =[(=5t+2y -F)
_ [_qt_I'IEQ].[&C—I—Z
— [+

_peiay ) B
£)

__28+1+10 =

) (61—.13). (5-¢) =[(Z_c +37 +u)- (kT —J-Zﬁf)} -
[z T-28)- (5245 )

—_—

:[,Qj AT+ 6’%}.[‘13—5I'f{]

_18-12 -6
I ¥
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6 The position vectors of the points P, Q and Rare 81 -4 - 3k, 6i +3j - 4k and 7i + 5 - 5k respectively. Find
lheanglebetwcen and%l?

F@ F6+66 _ _0OF +0B =_.(8<:—4J°—5€‘ +(66+3g—4ﬁ’)

PQ - —-Zl,Jr?OL 8

Ak - —OQ +OR = - (6T+3] - _uk)+(FT+ ST _52)

L t+z&_19z

%(’;6 QL) = -{K(ﬁ L—waqd Z][T +27 _#]

PGUGR| (e [
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7 Find a vector perpendicular to both 4 = 4i -7 j + 4kand v = -7i + 4 + 4k.
—_— — -
bt & =X T +(H tz¥
m———y —,
= -— — O
0. W = O oxd d.V=

+zﬁ)./4£’— ?d‘”r‘fﬁ)

T.T=(xTHyT
( 33 /ro 41—?31'42':0 0

xdflg +Z["Z

oz ). (~FT + T HER)
s =TT "-J 44z =00

@/M'bbfo@\ ”)L——“J =0 4 g="

Subbackag ® wd
Smbmma whe ©  we b foe Lx —Fx+4z =0
/o -31‘“&&:0 z.=_2+3'_1,

s ¥

Ot ke ® weeld b Gk XTFXS TG

%3 v =4 g{\&a Z(-’C’+4J’+5‘B:
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FURTHER WORK WITH VECTORS - CHAPTER REVIEW

8 Show that each given equation is the equation of a sphere and find the coordinates of its centre and the radius.
(@ X¥+y' +7+14x=12p+2:45=0 (b) ¥+y +27—6x+2:+6=0

o) oo KP4l +yr-lly H2P422 = =5
2 2 B
a=> (x+7)"-# +(3—5) 36 + (z+1)" -1 =

a=  (xAF)+ [5__5)%, (2 +1)%2 —5+1 +36 + 49
| = 81=1

&=
o ,?QM db oba (-?/6/—() rdivo 9 .
5)@ 1 - 6% 4—52{— z24+2z =—56

a=> (x-3)+ Y tlz )= —6+a+ ]
et 4‘:22

-5

B

S A;ﬂvi O.E ke (5/0/-—!) radions 2
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9 For the curves whose parametric equations are given, find:
(i) the Cartesian equation (ii) the vector equation.

(@ x=2t,y=rFteR (b) x=scc0.y=tan8,-%<0<§-.

) TotTHE]

L)})szecG:,L_,_ o @9 = Vo

O
_ tan B = a0 a0 x L = [-ax
(“}l O : Yv;
SRR P
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FURTHER WORK WITH VECTORS - CHAPTER REVIEW

12 Find the vector equation of the line through A(4, 3, 6) and B(2, 5, 3).

Fo Ok + MAB = 4T +3 T +6R+A[-2T t25 -3k
S T=[b-20)T +[3+20] 7 +[6-3A) K

A B

13 Show that the line through the points (1, =1, 1) and (5, 3, 3) is perpendicular to the line through the points
(1, 1,2) and (4, =4, 6).

-

+ ¢I+Zﬁ’
_5"+5’5:_(t+3*+zfé)+(4t—4g+6ff)
T - 5] +4¥
_ (kT +aj+z€z).(5t—5g+4f<*)
= 4)(5+4x(-5)+2x&
12 —20 + 8

=0

B L D The fwo e e puupndica o

&
Sl
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FURTHER WORK WITH VECTORS - CHAPTER REVIEW

15 Ifa=i+2j-3k b=5i+2j-4k,c=2i- j- 4k, find the values of p and q such that a + pb + gc is parallel to
the y-axis.

Fct?iJrPFJrch to b (‘“”“QM ﬁ%g-uu,m—c
od £ m‘o«w mud™ b zero . }
[ y C+27- R
TH+pE+ c;t+zd—5ﬁ\+()[5b+zd 4
e [ +c][2t—3’—4ﬂ
o [+spr2qd Tz 42 p 21Tk [abp I

—e

So we Rone 2]+5P+241:O P {2.+IO<F+1H1=O

_4p -4q=0
_5,1”3_41:0 -3 -hp =¥
B diminalin, — | +€p =0 /&0[9:’/41
1 =5p =1 =-8xl=—Il
ond - 2_<1= | P 4 5
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16 (a) Show that the points (0, 0, 0), A(1, 1,0), B(1, 0, 1) and C(0, 1, 1) are the vertices of a regular tetrahedron

by finding the lengths of each of the six edges.
(b) Use the dot product to find the angle between any two edges.

(¢) If M is the midpoint of BC, find the size of Z AMB.

Bl ool (P

AR e R e
IFC | = 12+ = (2 B0 =P+ =V2
So wdumA fa a raaon.v— to bra Radaom -

b) A0 = Ok. 0B _ [EJQ“)-(E*@ =

e




FURTHER WORK WITH VECTORS - CHAPTER REVIEW

17 Relative to a fixed origin, the points A, B and C are defined respectively by the position vectors a = 1 - j + 2k,
b=2i+ j+kand¢=mi, where m is a real constant. )

(a) If LABC = 3, find m. (b) If LABC = 7, find m.
) o (1B, ) = FEBL_ _ g =L

AB][&C| .
AR - —OA +GE=_(‘C—3’+2\"£)+(ZC+3*+1°E)= C +27 -

B = 12427+ 0 _[6 .
- -05+0C = - (T+7+E)+ mT _ (2T 7 -
\K]rW:ﬁ"—ZM%—@

 (Trp R ()T - ]

1
=8 L

o 6(|\L7'-ZNL+6)‘—'
Inr +2m=0 o= m (m+6) =0
M= —0

=D
/0 M:O (o]
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