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Exercise 9C

1 ab =|a||b|cose =3x3xc0s60°

=3><3><l=2
2 2
S\ (2
ab=2|]|-1[=10-2-6=2
3)\ 2
10 3
a.b=|-71| -5 |[=30+35-48=17
4 )\-12
1Y(-1
ab=1||-1|=-1-1-4=-6
~1)\ 4
2
ab=0 ||-5|=12+0+8=20
-1) -8
0)( 1
ab=|3||-12|=0+36-36=0
—4

3 (5
ab=|_ || |=15+7=22
o)

la|=+/32+72 =58
b =v/5? +12 =426
V5826 cos 9 =22

V5826

0=555° (1 dp.

)

la| =22 +(=5)* =+/29
b| =6 +3% =45
\/E\/ECOSH=—3

-3
cosf=———
V29445

0=94.8° (1dp)

SolutionBank

1) (12

3 ¢ ab=|-7]||2 |=12-14+8+6

8 1

la| =1 +(=7)* +8* =114
[b| =127 +2° +1° =149
V114+/149 cos 8 = 6

6

V1144149

0=874° (1dp)

cosf =

“1\ (11

a.b=|-1||-3|=-11+3+20=12
5/ 4

la] = (-1)? + (-1)* +5° =27

b= /112 +(-3)* +4° =146

x/E\/146cosé’:12

cosH:L
V27146

6=79.0° 1 (dp.)
6 )\ (-2

ab=|-7| 1 |=-12-7+12=-7
12 1

la] = /67 + (=7)* +12% =4/229
b =(=2)’ +1* +1* =6
V2296 cos 6 = —7

-7

V2296

6=100.9° (1 dp.)

cosf =
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3f

4)( 6
a.b=/0[|-2[=24+0+0+24
5)L0

la| =42 +5% =41

b =/6” +(-2)* = /40
MMCOSG:M

cosﬂzi
Jaao

0=53.7° (1 dp)
-5 2

a.b=| 2 || -2 |=-10-4+33=19
=3/ -11

la] = \/(=5)* +27 +(-3)* = /38
b =22 = (22 +11> =129
\/ﬁ\/@cosﬁ =19

19

V38+/129

0=743° (1 dp.)

cosf =

(1
ab=|1]-1{=1-1+1=1
1)1

la| =12+ 12417 =3

b=\ +(=1)*+1> =3
BBeoso=1

11
NENERE

6=70.5° (1 dp.)

s

cosf =

=3L=-30
=A=-10
2 A

6 || 4 |=21-24+14=0
-1){ 14
=2A=10
=>A=5

3)(7
¢ | A|]|-5]=21-5L-8=0
-8) L1
=51r=13
:>7»=2E
5
9 (A
d | 3| |=9A-31+15=0
513
= 6L=-15
:>}»:—2l
2
A (A
e | 3 [[A[=A+31-10=0
2J\5

= A+5A-2)=0
=A=-5o0ori=2

a Using a=9i—5j+3k and b =i,

9 1
a.b=|-5]10|=9
3 0

la| = /97 +(=5)* +3* =4/115
b|=1
115 cos@=9

cosé’zl

V115

6=32.9°
b Using a=9i—5j+3k and b=,

91(0
a.b=-5|1|=-5
3,10

|a|=\/m,b|:1
\/Ecosﬁz—S

cosf =—

V115

0=117.8°
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6 a Usinga=i+11j—4k and b=j,

1) (0
a.b=|11[[1|=11
—4/\0

la] = 12 + 112 + (-4)* = V138
[b|=1

V138 cos@ =11

11
cosf =—

V138

6=20.5°
b Using a=i+11j—4k and b =Kk,

1Y(0
a.b=|11|/0]|=—-4
—4)(1

la| = /138, b =1

V138 cosf =—4
—4

cosf =—

V138

0=109.9°

7 Using a=i+j+k and b=2i+j+Kk,

1) (2
a.b=|1]|1|=2+1+1=4
1)1

la| =V +12+12 =43

b =22+ 17 +1* =6

\/gx/gcos6?:4

cosf = 4 _ 4 _ 4
INENNNENEENA)
4 2 42 22
322 6 3
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8

a
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Using a=i+3j and b = j+ Ak,

1Y(0
a.b=3||1|=0+3+0=3
0) (A

la| =12 +3% =10
b=V +2% =1+2

V10414247 cos60° =3

1+ = 3 _6
J10cos60° /10
Squaring both sides:
1422 =38
10
)fzézg
10 5

a2
5

Let the required vector be xi+ yj+ zk.
Then

1 X 5
I ||y |=0 and -2 11y1[=0
-3)\z -1){z

x+y-3z=0
5x-2y-z=0

Let z=1:

x+y=3 (x2)
S5x-2y=1

2x+2y=6

S5x-2y=1

Adding, 7x=7 = x=1
I+y=3,s0 y=2

So x=1,y=2 and z=1
A possible vector is i+2j+k
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9 b Let the required vector be xi+ yj+zk

2 X 1

=

Then| 3 |.|y|=0and | 6|y |=0

—4)\z 3
2x+3y—-4z=0
x—6y+3z=0

Let z=1:
2x+3y=4

x—6y=-3 (x2)
2x+3y=4
2x—-12y=—6

N

Subtracting, 15y =10 =y =§
2x+2=4,x sox=1

So x=1,y=§andz=1

A possible vector is i+§ j+k
Another possible vector is

3(i+§j+kj:3i+2j+3k

Let the required vector be xi+ yj+ zk
Then

4\ (x -2
—41ly|=0 and |-9]||y|=0
-1)\z 6 )z
4x-4y—-2z=0

—2x-9y+6z=0
Let z=1:

4x—-4y=1

—2x-9y=-6 (x2)

4x—-4y=1

—4x—-18y =-12

Adding, -22y=-11 = y=

4x—2=1,sox=é
4

So x=§,y=landz=l
4 2

A possible vector is %i + % j+k
Another possible vector is

4(§i+lj+kj=3i+2j+4k
4 2
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Using a and b to find @

2)( 6
a.b=|5|| 1 |=12+5-2=15
-2

la] =27 +57 +1* =430
b =62 + 12+ (=2)* =41

\/%\/Hcosé‘:lS

cos¢9:—15
V30441
0=64.7°
Using AO and AB to find ¢:
-2
AO=-a=|-5
-1
6 2 4
AB=b-a=| 1 |-|5|=|+4
-2 1 -3
-2\ ( 4
(-a).(b—a)=| -5 || 4
-1){-3
=-8+20+3=15

|—a| = (=2)* + (=5)* + (=1)* =30
|b—a| = 4 +(—4)* +(=3)* =41

cosg = 5
V30441

¢p=64.7° (1 dp.)

(Since |b - a| = |b ,AB =0B, so the

triangle is isosceles).

ZOBA =180°-64.7°— 64.7°
=50.6° (1d.p.)

Angles are

64.7°, 64.7° and 50.6° (all 1 d.p.)
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11a

12a

[4B| =JQ@=1) +(7-3) +(-3-1)
=33
|BC| =\/(4—2)2+(—5—7)2+(2—(—3))2
=173
1) ( 2
AB-BC=| 4 || -12 |=1(2) +4(-12)-4(5)
4]\ s
=66

. —66=+/33173cos @

66

NN

-.0=180°—cos™ (

= cosl =

_Lj
NEENEE

=29.1° (1d.p.)=BA-BC

7 2
OA=|41, OB=|2
4 1
7\ (2
OA-OB=| 4|2 |=7(2)+4(2)+4()
41
-26
T+ 42+ 4222 422 412 cos O
_26
:>cost9—27
_26
0059—27
20 _1_sin?0=(26) - 676
=cos"@=1-sin" 0 (27) 79
2953 g 53
= sin 49—729:>sm9 >

since 0 < <180°.
.. The area of the triangle AAOB is

%|@’Hﬁmne:%@)@sine:@

13 Let5171=aand5l3:p

Then OB =-a

- 4P-PB =(40+0P). (PO + 0B)
=(-a+p)-(-p-a)
=a-p+a-a—p-p—-p-a
=0

since a-p=p-a and a-a=p-p because

both 4 and P lie on the circle

—-6+5 -1

14a CA=-0C+04=| 1-1 |=| 0

—4+0) |4

—6+2 —4

CB=-0C+O0OB=| 1+4 |=| 5

—4+10) | 6
—1) (-4

b CACB=| 0 || 5 |=4-24=-20
—4)\ 6

[CA| == +(-4)" =17
|CB| =\(-4)*+5*+6* =77

) 20
c.cosl = ——=—
J7717
20 _1_<in2 =400
=cos"fd=1-sin" 60 1300
- _ 1909
=sind = 1309

Areais%|a|\C—B|sin0

1309

~ 11309, 909 _3\@01
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14 ¢ The following pairings or parallel sides
are possible:
1) AD&BC, 2)BD&AC, 3)CD&AB

9
1): OD=04+BC =| -6

-6
= D(9,-6,-6)

1
2): OD=0B+CA=|4

6
= D(1,4,6)

3
3): OD=0C+AB=| 4

6

= D(3,4,6)
= (9,2,-6);(1,4,6);(3,4,6) all possible
coordinates of D

d 3101
-3 2
15a PO=| 6 |, OR=| -2
-2 -9
-3\ (2
.. PO-OR=| 6 || -2 |=—6-12+18=0
-2/ (-9
.. PQ is perpendicular to QR

b Since PQ is perpendicular to OR, the
three points lie on a semi-circle with

diameter PR. Therefore the centre of

the circle containing the three points

is the midpoint of PR :
1
1 -1 2
oP+1pPRr=|-1l+1 =
OP+2PR 1+2 4 1
6 -11 1
2
: 141
.. Centre (2,1,2)
. _1 g _1 2 2 2
Radius = 1| PR| —5\/(—1) +47 4 (-11)
_ 138
2

Challenge
1 a-b=|a|b|cosfd=|b|la|cosd=Db-a

2 a i a.b+c)=]|alb+c|cosb, but cost
_ PO
b+
so a.(b +¢) =|a| x PQ

PR
ii a.b = |a||b| cosa, but cosa = —-

b
so a.b = |a| X PR
iii a.c = |a||c| cosp, but cosf = % = %
c c

so a.c = |a| X RQ
b a.(bb+c)=|a| x PO =|a| X (PR+ RQ)
=(Ja] x PR) + (J]a] x RQ) = a.b + a.c;
so a.(b+c)=a.b +a.c
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