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Chapter 13 Scalar Products and Vector Products
Supplementary Notes

Name: ( ) Class: F.5
13.1 Scalar Products
A. Definition of Scalar Product

In this section, we are going to introduce another operation of vectors called the scalar product, which

is related to a kind of multiplication operation of two vectors.

@ 1is the angle between two non-zero vectors a and b when the

initial points of two vectors coincide, where 0<6<180°.

Definition of Scalar Product:

If a and b are non-zero vectors, then
a-b =|al|b|cos &
If a or b is a zero vector, then a-b=0.
Remarks:
1. The scalar product is also called the dot product and a-b isread as ‘adotb’.

2. Since |a| and |b| are the magnitudes of vectors a and b respectively, a-b is a scalar (a

number), not a vector.

3. a-b cannot be written as ab or axb.

Example
1. Find a-b in the following.
@ ) (b)
2 3 o~
60° &b
=23 (o320
—0‘: b = 2 3 ) C.S [)q
= 3 = =3
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CHAPTER 13 SCALAR PRODUCTS AND VECTOR PRODUCTS
%2 (a) Findthevalueof a-b if alb. 0 = s’
(b) Express a-a intermsof a. © = o a L o
*x &b . &) B a
-2 7] o = |&)12): eeso
= o =)

B. Properties of Scalar Product

For any vectors a, b, ¢ and scalar 4,

(a) @-a=[a>0 (***Commonly used to find the magnitude of a)

(b) a-b=b-a
(c)

(d)

a-a=0 ifandonlyif a=0

A(a-b) = (1a)-b=a(ib)

(¢) a-(b+c)=a-b+a-c
(®  [a-bj<al[b]
(2) |a—b| =|a]" +p —2(a-b)
(q) [&-F [
= (7-%) (@-P)
. RE-&b-Ta+b b
= [®] =+ B - 2@
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Example

3. Itis given that |a|= 243,

following.
(a) a-b
(b) a-(a—2b)

(c) |a+ 2b|2

I

1

»~

|
NS
P

4. Itis given that |a| =22,

following.
(a a-b
(b) a-(b+2a)

(c) |a —b|2

by 2 (54s2)

—N

-2bt 2a R
= ¥+ 2a)
= &‘\‘ |(7

&

b| =6 and the angle between a and b is 30°. Find the value of the

ey 2 = =[-\T] - e
= 23 - B
= |X
) (E'«f:_'l;'l"

= (F+F) (T+2F)

- a2 e+ R+ LT T
= )& bg g B
= o+ T+ W

= ;,1,%

=4 and the angle between a and b is 45°. Find the value of the

_

@ B-b
= I?"?l&-;\ﬂ
= > \¢ Lz;

-t
)y [2-F
(R (R=-F)
Y 7,\-‘-{«’-?-1-—1:7;
- A i B
= 3- b + 1b
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5. Itis given that u and v are unit vectors and angle between the vectors is 60°.
(@) Find u-v. 'u‘| - lv‘,, '
(b) Find (u—-2v)-(4u+v).

- = —
% (c) Find 2u+v]. = FTml '1\,\1\I| , -‘z\a_ +J

(a) WV b) (ﬁ”lv‘)ttfﬁ‘f—\’é)
- B 9] eobs = &RP- ARG -2
- =3
1 L) ')I—{-\-/'\;: ()3"('\))‘(7-‘- +V )
= 2

- LR+ T+ (V)
=3

, - —
C. Applications of Scalar Products - ’ 2wtV | = ﬁ
I. Angle between Vectors

Consider two non-zero vectors a and b. Let 6 be the angle between a and b.

‘ra-b =|a| |b| cos@, we have [cosd =

ab
[al|b|

Example

6. aand b are two vectors such that |a| =1,

b|=2 and a-b=-1.

(a) Find |a+3b|.

(b) Find the angle between b and a+3b.

(Give your answers correct to the nearest 0.1°)

o |d+3b ] b To(z+:F) - 2T 30
= (T+}F)-(Z+3¥) ”
G RLAR LI SO C Geery
== bt 3%
= 3

‘K-&?T\:I—;\

U

13
0
-0

[
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7. aandb are two vectors such that |a| =

=4 and a-b=3. Find the angles between

(a) aandb;
(b) 5Saand a-b.

(Give your answers correct to the nearest 0.1°)
() u%u‘wcl a.tjll l -V r - (Z‘,E, )- (2-))
B _5\"—7 = '5: RS- |£‘)L
2|15 .
(b) 5&‘-(?—?) \a—b\=j§j
- e

\Yx)‘x]—;}

= 5’2‘4"&’ 5:';} YQ@,R'I)\ 0\13\(__ = (e

= “0

419 ’

If the angle between two non-zero vectors a and b is 90°, then the two vectors are perpendicular to

II. Orthogonality

each other (i.e. a_Lb) and they are called &"ﬁr\osov\a\] vectors.

For non-zero vectorsaand b, a-b=0 ifandonlyif a_lb.

Example

8. Itis given that a and b are two vectors, where |a| =2,

=3 and the angle between a and b 1s

60°.
(a) Find a-b.
(b) If u=b—a and v=6a+b, show that u and v are orthogonal.
- Y
(a) &-b b) Y
- [ - . = E‘ : .(62+b)
= (2] T est (b-=2)- (& .
\ = (=2 + - ¢l=| b
pud 1"3 - E

c_,—
\lJ
-
—0
|
o~
i

=3
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9. wu=3a-band v=2a+4b are orthogonal vectors, where |a| = 2\/3 and |b| =6.

Prove that a and b are orthogonal vectors.
-

l&,v . 0
0O2-7) - (a+4b) =2
R+ 2 B- 22 P - &b =
loah+ b2y-Y-3b=°

—
Zb=°

C. Scalar Product of Vectors in a Rectangular Coordinate System

Y
P i = _ = =T J
roperties "'__U\:(kl__ | J
(@ ii=jj=k-k=1 — _ =
e 3 - i I
b) ij=jk=ki=0 ') ko othogoel wat vesfors 1
Let a=xi+yj+zk, b=x,i+y,j+zk and 6 isthe angle between a and b, where
0°<6<180°, then
a-b=xx,+yy,+zz
Note that if a=xi+yj+zk, then |a| = Jxlz +y2+z”.
Example
10. Leta= 3i—j+2k and b=i+2j+2k.
(a) Find a-b.
(b) Find the angle between a and b. (Give your answers correct to 0.1 °)
- Y = + > v = [iv
(a) &b = 31+ H2t+22 b> Ml J; T+ 'Y
=0 IF‘!J\L*Z:_"'D} = 3
4 5
Yegrlrkh mﬁ\L= Cs™' ———
SN
9
= 63§
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Check your concept

Question 1
Let u=3i+2j and v=i—9j.Find u-v.
-
w- Vv

= 3+ 2-(-9)
-__|x

Question 2

Let u=3a+2b and v=a-9b, where |a|:2,

[b|=5 and a-b=3.Find u-v.
vy
= (32’-9 b ) (z-4V)
32| - >SZ'$" 3 lflz
=23(-57-3- %]

= =33

v

Example
11.

(a) Find the value of kwhen a_lb.

Let a=2i—j, b=3i+4j and c=-i-3j.

(b) Find the value of b-c. Hence find the angle between the vectors b and ¢ correct to 3

significant figures.

—

b = o
21-3 + (_‘U‘i(=°
k= b

-

O

() (b)

1.2 -

\l

\

+ &
y

3¢-p + 6CY) = -2

-
|

D= 3
Bl= 30 - I
7] = Jes = do
Y'—tﬁﬂ)\ O‘V‘le
,2_.\

Cos™ —

’ (@'Jm )
(j[nf
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12. a and b are two vectors such that the angle between a and b is % It is given that b is a unit

vectorand a-b=3.

(a) Find the magnitude of a.

(b) Find the magnitude of 2a+b. (%) \ = t\
@ 2% (TR
R %- = L\=2|*+ 2 + lt\”
2| 2 . = Gt %ert |
2
(Z] - >.~2— = 6

5

_ 2]_5 - \.17'\‘1' ‘F\\ = J6_|

13. Itis giventhat |a|=4, |b|=3 and the angle between a and b is 60°. Find the value of kif a—2b
and ka + 3b are orthogonal.

-y = || (Pl esbo= k3= b
(#- ) (k&+ 3p) = o
k\z]* 5= B - 2kaB - s 15 -
Wwe + - -k -K\f=
-
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[al=2 1b)=5
14. In the figure, OA =2, OB =5 and T is a point on 4B such that AT :7TB=1:r, ZAOB =120°.
(a) Express OT intermsofa, bandr, where a=0A and b=0B. —_
(b) Find a-b.Hence express OT intermsofaandbif ZOTB=90°. & ol - AB = o
- —~
- r-ot [-h
(&) o—\' =
|
AR
v 2T v b
—
cb) B = Bo +oB
—
-p —-a
2D = (Z)(F) sio
\
= 2§ -3
- -5
. =
ol L AB, ol - AB =-
Y\ - — A\ —_ _
e AT (o) =
Yl ) (b
- s - -
r 2-b - vial ™~ IF‘( _ T =
rih) -4+ >y +5=0
o
- |o RN ; T+
DT - — Qo &
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15. Inthe figure, OA=—i—-2j and OB=3i—j. Cisapoint on 4B such that AC:CB=1:n.
(a) Find OC in terms of n.

(b) Find OA-OC and OB-OC.
Hence find the value of n if OC is the angle bisector of £4OB.
A+ [ 5%
- M -]
(2) s¢= MCAT

y
- r

n-t|
. =
- -\ - +'}‘ 3 9 > X
V\-H E o
- 3-n M- 4 B
- = 4 ] .
n-€) Nt ¥ L "
- t2 -
(l) .__s = “—i -+ L|M - n-l
IE N | Wt nty
b_é _;: _ 9-3n 2 Je-n
n-t| wt\ T gy
0 'E: |°‘R|"°CI’C=SB ,"—R\=J|L—P2L:
Y -3
oBR °)Q. = |‘>Bl ‘Gé - ¢50 l—E' J}—H"' ‘D
5 OR-T G
IRl (B
In-| lo—W
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"4
16. In the figure, BGN and ONA are straight lines such that BN L OA. Itis given that £ZAOB =60°,

ON=204 and BG:GN=8:1.Let OA=a, OB=b, [a|=2 and |b|=3.

(a) (1) Express BN interms of A,aandb.

(i) Hence find the value of 4. Tt Cﬁw\ ff >

(b) (i) Express OG in terms of a ankb./ )
(i1) * Prove that G is the orthocentre of AAOB . “I'hT\AA&S .

(@ O gR= AR > o L AB
JN: R b AR
i) ET\!J oR = o 0

(AZ-F)-& =
AlR[-27P -
AU - 2-3-Csbe = 0

4A-3 ==

|

by @) ‘TG: gon + oB ~ Zx%zZ‘-(- )
9

C) e Ry = (FFgY) (B R)
222 2 < (TP_Ll=1
- }A ‘g 3ID~‘+ ﬂ’ ! Cjc\b
- = o L .
S-S T B

Lok L M
N T ‘ﬁk Ffmmuvfrrt 7% ARsp .
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17. In the figure, OA=4i and OB=2i+3 j. M is the mid-point of O4 and N lies on AB such that

BN :NA=k:1,where k> 0. BM intersects ON at P.

(a) Express ON in terms of k.
(b) If4, N, P and M are concyclic, find the value of k.

(A) 5“: L‘m-f;—g

ki
o WG+ O3]
ket
. 4k 2,27
k) ! kﬂj
D) oﬁ‘:fts ~
{y—j\: —Ao—(-o—‘ =—::‘——3j+>—:<‘—’)
Robr = () =e
B L ok
SN, P,\J\ Al CA\Aﬁjc,\Ic,, s N L AB.
— RN — = A
8 = Aot = ‘17—‘-35
_ —_
oN’ AB = 9

- (4kt>)+ 23 =0
—gk- 44 g2

- 3

i |
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D. Projection of Vectors

In the following figure, P is a point on OB such that AP 1 OB. Let OA = a, OB = b, OP= p and

6 Dbe the angle between a and b. p is called the ji)vo',‘ (l_c,ﬁr(cv\ of a onto b.
A ) .
—_ : I c°5(|‘°‘0)=—' 6.59
/N . }
| .
| : \&-0
0 Ly ’ 0

_‘[,‘OE

(1) Express p in terms of a and b by using the scalar product.
Y —3 T
|T‘| - JZ] sy RTB = |T|[B] D
-

T %D

w\ajmTTu\c\,u W: (&| ¢ - = ‘f \

Y N
o, rv B &““?NAV\ T = ‘f' ) L A uw’f vzﬂ'nr
T Tha chuc‘['(\-‘—\

F- b f 4 b

(ii) Find a-b

Projection of Vectors

.. a-b
Projection of a non-zero vector a onto another non-zero vectorb = W b.
b

Magnitude of the projection of aontob = ﬁ
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Example
18. Find the projection of 4i+7j onto 2i—3j.

priedtim vetley - (N TR
— (31-3j)

<J 2w+ (3 )
: bo+F(3) (f"_ ;j)
13

- - ('J«l 5)
- _>,| +%)

19. Find the projection of 2i+5j onto 3i-—2j.

)| ¢ = % —:"—2 Y Y
FWJLJ@A vecfor = U—“‘jj) (Ef >J) (5 - J>
37+ 2
= b—1lo 3= ?
B =)

"

—\ =
{

g~
TR
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20. It is given that u=-2i+Aj+k and v=i-2j+2k . If the projection of u onto v is

yi+§j—§k,ﬁndthevaluesof A and p.

Prepared by KC CHU | 15
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Itis given that a=i+2j—5k and b=2i-2j+3k.
(a) Find the projection of a onto b.

(b) Find the magnitude of the projection of a+b onto a.
(0\) ffo)u'ffw\ '61; _5\‘ 87-\(1 b
_ @ —LL_ T
Vi
2-% (Y L s
= (>T- >3] * Bt
2t a7+ 3V (> J )
= - (27 -2+ )
= -zT)-r 1j/ 3]:‘
—_— - —
a+b = X -i
\(%:m)\ Ms%vfﬂll.x
= = =
(Gatb)y. &

Ny

b)

(!

3+ EWVEY)

/l \L*L}*S\«
Y
2o

_ 12 s

e
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. . —
22. Let AB=3i-3j and AC=—-4i+5j-2k. A’V

(a) Find the projection of 4B onto AC .
(b) Find the distance between B and AC. B

() Let D b fhe Tjet‘l‘m f% 3

m AC.
NN N
s . A &
A’D - AB‘),\C’ ‘ AAC ‘D
(A
T A R PP aF)
T A e )

-3 > Y -i)
< (-LH -(-SJ -2

- = J = .2 67T
pD = BP\*AD—*3/+J+ G | 3“*'?):
- 27« 3L

\J
)
/7\
AN
+
/D
o
\—
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23. Let A(2,-2), B(3, 0) and C(4, —1) be three points on a 2-dimensional coordinate plane.

(a) Find the projection of 4B onto AC . 2-2
(b) Find the distance between B to AC. ( o-(2)
s - = 2
() BB= Ro+3h= B-oh= T
AN —_
Ac = 2 ‘f‘j B
Lt D obe Al pejedio B
m  AC- -

]

Tz%n‘t X\ shafal it

oo 3 b
%Dl ,ll;’ S’K”g
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24. A2, 5,-2) and B(2, —1, 1) are two points in a 3-dimensional coordinate system. Let OA = a,

OB=b and a=u+v , Where u is parallel to b and v is perpendicular to b.
(a) Finduandv.

(b) Hence, find the distance between 4 and OB. A
N — A
(a) a\ = [ eCTm Q sﬂT . b Q N
e ;T .
v - —u «+a&a c o
o) > — b
R 7
n-b B
- 1B

(1
I
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SECONDARY 5

- Cros d
13.3 Vector Products s wowo

A.  Definition of Vector Product MAYw ~da
(a)  The vector product of vectors a and b, denoted l%b, is defined as

axb=(a|bsingyiy & T vedlev

where 6 is the angle between a and b, and 0°< 6 <180°,

i is the unit vector perpendicular to both a and b, and its direction is determined by the right-

hand rule.

Fingers are curled in the direction

from a to b.

b

>} :
o

|

b

(b)  Note that |a><b|=|a||b|sin6?.

(c) axb isa VLCTN but not a scalar.

(d) Ifaandb isazero vector, then axb=0.

(e) Fornon-zero vectors a and b, axb=0 ifand only if a is parallel to b.

Fingers are curled in the direction
g from b to a.
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Example
25. In the figure, the solid is formed by joining two unit cubes. Find the following vector products.

N
(a) axb= d < /:
F |

(b) axc= A |
|

() bxd=_Q 4l bl
I

>
(d) bxa= C:"g <— ! >
al

! c

26. In each of the following, € is the angle between a and b. Find |a><b| .

() [a]=1,

b|=2, 6=45°

(b) [a]=9,

b|=6, 6=30°

—_—

@) ATl = (R[] s = a5 -

2
Cb) ,ZXEl: [af\-(f\"s\m%': ﬁbj;’: y;r
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B. Properties of Vector Products

For any vectors a, b and ¢, we have
(a) axa=0

(b) ax0=0

(c) bxa=—(axb)

(d) (a+b)xec=axc+bxc a-b=b-a
(e) ax(b+c)=axb+axc but

(f) (la)xb=A(axb)=ax(1b) axb=—(bxa)

(2) |a><b|:|b><a|

Note that

(h) Jaxb|=[af b} ~(a-b)® « Comes, dst pdct koo prduc]

Example

27, If |axb|:%,ﬁnd |(2a+b)x(a—2b).
| (22«5 ) x (Z-=2B)]
<[ 2R~2 “W@RB}BNE - 2B |
= [=5 (@B [ (& absolate lue

- 42
28. Itis given that |a|=3, |b|=2 and the angle between a and b is 45°.
(a) Provethat (a+b)x(3b—a)=4(axbh). cb) | 4(=xp)|
(b) Find |(a+b)x(3b—a)|. _ Hfl' m sin s
(o) (B+b)xCh- &) . &
_ (@) - AxE £ 3B PaT IR
= 3(@xpF Axy = 2]
= k@xb)
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C. Vector Product of Vectors in R3

By the definition of vector product, we have

D-r

ixi=jxj=kxk=0

i = l-j: 9
jxk=_T1 jk=_o0
=
/ \ kxi= S ki= o
k ]
jxi=-k
-
Cj‘ kxj=_~1
- ixk= —
Example
29. Find the following vector products.
(a) kxQi—j)
Q -_—
- 2—]‘ - (=)
Y =
- T +3]

\)L

(b) @i—j—-2k)x(i+})
= L‘-E _ ('_t) — )_j —'LL‘.()
= 2 —)«j -+ 5\2
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In fact, it is more effective to find the vector product axb using a determinant

Given that a=gji+a,j+ak and b=hi+b,j+bk

i j Kk
axb=|a, a, a,
b b b

_*

odav

(&)

= 6T-T- ik - Gkt )

Example

30. Itisgiventhat a=2i+3j—k and b=i-2j+2k

(a) Find axb.
(b) Find bxa.

Exb
:‘fr
> 2
(\ —2 2

|

-

- &3 *S\T“%‘E}

31.

(<)

= -—-L""l't5j 1'%?

Itis giventhat a=i+3k and b=i+j—2k

(a) Find axb.
(b) Find a-b.

—_—
axh

=
l

"

=
J
( o

T
3

= 27 +L(—J+ B‘E (67 —\S’ k)
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D. Applications of Vector Products

I.  Vectors Orthogonal to Two Given Vectors

Example

32. Let OA=2i—

2j—k and OB =—4i+2 j+3k. Denote the plane containing O, A and B by II.

Find the two unit vectors that perpendicular to IT. N n
- —
—_— = _ Tz —F D—K)(o& ’[(
DA% 0B = ) 2
2 -2 “\
- = 3 [
— +4s + 4E- (BT +6])
A
== L"l —2\] "‘:E o.-ﬁ x:A,)
ol‘\Xo}&l L‘——fl‘f”"’ =b N
—_ —~
N%Aw,l "\'w- Wi vesfos = It("“ xo )
I T ) oy &y
= 31737 de st 3 ";L
33. Let OP=-2i+2j—k and OQ =4i-3j+3k . Denote the plane containing O, P and Q by II.

Find the two unit vectors that perpendicular to IT.

S N
-2 2 —\ -
k -3 3

|57 % 351\ :J;Lﬁ;l—r;L = ]T;;

]

-

"\'L\L—\'w wATT V&Tvvs
j\%' (ﬁ+3‘~4)

1 E R
—}f (3«42j->]:)

axC

at

T ‘+T+ ok - (3% - "T*KF)
23T 7 -2
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34. Let OP=2i+k, O0=i-j+5k and ﬁ=—i+2j+4k.DenotetheplanecontainingP,Qand
Rby II.

(a) Find PRxOR.

(b) Itis given that OS =—i+ j. Using the result of (a), find the angle between RS and IT.

2. - If the dot product is positive, the included angle (¢) is acute.

- The required angle = 90°—¢

3. - Ifthe dot product is negative, the included angle is obtuse.

- The required angle = ¢—90°

KN - -\
OR ) - RS
(PR _?@ IR I
- |PRx &R \%\‘C»s?‘
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(4) PT% = ‘;T-(-:\.T't‘ 5?

bR - —ff—r;j—

s |73 ¢
-2 2 3
-2 2 -\

- o - (AT ] D
= 0T -4 _sk
&) R = —j’u‘?

if 9 be A agle  bifan RS
QF&X @3 {z; - ) = Iy

snd P‘E X&?\

- DY()O

. 6}7 s O\C;\JYQ—-
(,:97':: (P_PiX&A%>R5 - hﬂ
7 R [ [ R)  Aw=tep o [y
>

[32sf

-

\i

- p
L'T.g'

A m%n“wvl N:B\L

"

Prepared by KC CHU | 27



CHAPTER 13  SCALAR PRODUCTS AND VECTOR PRODUCTS SECONDARY 5

35. Let a=i—2j+2k, @=3j—2k and Wj=3i+j+k.DenotetheplanecontainingA,Band

Cby II.
(a) Find ACxBC.

(b) It is given that OD =-2i+2 j+k. Using the result of (a), find the angle between CD and
IT, correct to the nearest 0.1°.

Mf (b)

1. Find CD-(ACxBC).

2. - If the dot product is positive, the included angle (¢) is acute.

- The required angle = 90°—¢

3. - Ifthe dot product is negative, the included angle is obtuse.

- The required angle = ¢—90°

Prepared by KC CHU | 28



CHAPTER 13  SCALAR PRODUCTS AND VECTOR PRODUCTS SECONDARY 5

&) op - - +T
CXBL = AT~ 45 - 3k
(Rxﬁ) 5 - /;j-—X: '&P\f/ 0o
\et ‘P b —h 0,.&\1 it o) od  ACXBC
75 I8 O»T“&C
Csp - (AC x BT ) - 9
ke x G| - (D
_ —\¢f
e3> e
_ v
129y - | 24
?: HCs.X.

. auj‘L »ﬂTNW P and T

- b4y
= 49°
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II. Areas of Parallelograms and Triangles A fr' /] ‘Dﬁm
Consider the parallelogram formed by a and b in the figure. _ (‘0: l h
/ - Y -
: s h= ﬂ;‘l $1nd ; ,;,_ l;" sind
b ' P
I V4 - - F‘
. QX .
0 :_1 . P [ |

a

|

Area of Parallelogram = [axb|
A\-)o\{ﬁ. V-\w, b

Area of Triangle = %|axb| S (o)'(ﬁ vl
a
— -~
Example IA& x A ,
36. Three points A(-5, 4, 3), B(-5, 5,4) and C(-1, 9, 6) are given. Find the area of AABC.
— PN =
A= 5tk
o= 4T fj - BI
- >
A — 7\ j k I Owes «F A ABC
Ap > Re = O
2+ ES 2
° = L ey e
¥ 5 3
=3

- Ll - (6K 15T)

= —z:r‘(' Llj‘ L"k
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37. Four points P(2, 0, 1), 02, 1, 2), R(6, 5, 4) and S(6, 4, 3) are given.

(a) Show that PORS is a parallelogram. S -
(b) Find the area of PORS. ) F& x AR
(A’ Fi - _j:_(—: = .'-PJ J—' t
R = 4T+ ij"“r 2k o v
B = - Y *: B
- 3 - - - L(..\-‘_ - LP
Ps = Gty JZ > ! |
~3 (Q = —Q-'T‘ -+ L('T - ‘&':
- Bl \
s IR S
M=r_§ /Qf\t/yg Avo\"?rlz

=l RxE |- Ao ey 2 b

= F&RS s a frew

Suppose 4, B and C are three distinct points in a coordinate system.
When area of AABC =0, the three points 4, B and C must lie on the same straight line as shown.

A A

C C

Area of AABCz%‘ExE‘?&O Area of AABCz%‘ExE‘zO

ABxAC=0 ifand only if 4, B and C are collinear.

Example
38. Show that A(1, 3, -2), B(3, 5, 0) and C(4, 6, 1) are collinear by using vector product.

_ = —.—'_‘,$ . —_
A = 2("‘"7") AB X 3

K_t: 3\('\'37'*3-F = T .E
J J

2 = L

> 3 3

-3
o Owee % Ac = 2 [ABXAC| =0

Oal\ivw.x.r .
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39. Let Od=j+2k, OB=3j+k and OC =4i+2k , where O is the origin. It is given that Q is the

foot of perpendicular from C to B4 produced. wid” Y‘% 1
(a) Find the area of AA4BC. i %‘k _ AVB( o A ,:_
— N
b) Find (CQ|. — T
®) Find [C P 8 - B =)

(c) Denote the circumcentre of ABCQ by G.Is QG perpendicular to BC? Explain your answer.

(&) Ap = Lj-t S MA-?J( oﬁ ‘\T"Zm&e d
k= %5 2. @) e
T

—

AR %
=
1

\)

" |
Nl
BN
_L\’
_F
r)
4
oS
¢
o
>
]
)
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- 0 = RFQF_B;
W 5 (Rg )

i 7-¥®)

)
&l
}
*
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40. The position vectors of 4, B, C and V are —i+3j+5k

, 3i+j+k, 1li+7j+3k and

5i+7j+15k respectively. Denote the plane which contains A4, B and C by [].

(a) Find ABxAC.
(b) Find the distance from V'to [].

(c) Hence, find the volume of the tetrahedron VABC.

\
?vbzc\uw‘ Vs G‘L

—> | 8 A\l swis Abf}\b
A T
M&mﬁah:&l{fc\nuf%‘w \/“’2
iy (RExAC)
| KB x AC |

5 ~
AR x Ac
/\

5)\‘\ 7(' vAgC C:smsiiod’i' A KC
-\;\(M\C‘s%
§re of

= ”:\7\'0’58

1l

(a) R a7 4k
A—C:_v :\7_:'—‘: ’Fkﬁ:j-—i
Bl - [T 3% |

-

(= Y -2 :

G- g+ Wb —

J .
(-E- 163 — $ )
23 — L&f + Wk
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by BN b+ Lf-j‘ﬂot

dicfenee ’f”” v T T
- W\S\M—-‘;u ,SL ){wjﬂqﬁm v ey r% AV O
(Re % RC)
_ ﬁ&@xﬁ)
[Ae xR |
- bre + 4GY)+ Youlo
|20+ Y + 4o~
_ 3k
(o
=
. A-S){ML;‘:M v § £ b A prC
it o efehen B Cmoped T b
aw\hi ZNBLt L\ M xAc|= 3
Vol & VAR C
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