SCALAR PRODUCT OF VECTORS

1 Consider the vectors a, b, ¢, d and
e as shown. a

Find the angle between the following 45*
pairs of vectors.

(@ aandb (b) aandc (c) aandd
() bandd  (g) bande  (h) candd

Y 4s5°

b) ~45°

¢ 135°

4) 155430 = 165°

e) 770°
{) qo
1)
b 180°
i) 210
j) 30

(d) aande
() cande
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(e) bandc

0

dande



SCALAR PRODUCT OF VECTORS

2 Given|a|=8and |b| =7, find the scalar product of a and b for each of the following, correct to two decimal
- places where necessary.

73 A L

/ HS

d = (8) <
e B ;

) .8 = AT wbS = 8xFx alF = 23.67

) 7.5 = 8x7 o (25+10) - ~25.67
Ja-¥= 8 xT e (360-65)=12.6%
d)ﬁ’t: Ex T x e» O :56

Q) B.5=8xF T = - 56

| @5 = 8xF w20 = O N

X = X,U((J,I wd B=0T +52; O S SR
0.F=3xF+#Fx(3) =0
S we TFLO i memo B and o popdial,

@4 Show that the vectors a =3i +7j and b=7i —3j are perpendicular.
(g
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SCALAR PRODUCT OF VECTORS

5 Find the vector d that is perpendicular to ¢ = 4i — 3 and has a magnitude of 10.

E;x‘u(”’ RC=0 0 we mut Rone 4)@—5(«} =0

Fuxﬂﬁx/ IEU-.:IO /50 \/Lz+5"—=!0 e g

7(-2-4'_,_6,_1;1: O l/‘z_‘_s-l‘.l_—_ IO < oV __—_’é' = (O o \L= 6
or

—_ — —
E&I 6 If the vectors ¢ =7i —=5jand f = xi —3j are perpendicular, find the value of x.

z. Z*-_-o o FEH(5)(-3)=0

Ao X = —lo

?
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SCALAR PRODUCT OF VECTORS

7 If a=-6i+2j, find: (@) aea (b) Igl (c) aeain termsoflgl

a)aa o= (—6)1‘}' Z_Z: 40

) 3= [6%+2* = fio
J x. o =[5

[ﬂ 8 For any vector a, find the value of each of the following, in terms of |a| where necessary.
(@ aea (b) aea ©) ae(-a)

-~

N +JL =UOTI)Z

@ 10 Find the angle, correct to the nearest degree, between each of the following pairs of vectors a and b:
(@ a=3i+2jandb=3i+5j  (b) a=-3i+2jandb=5i+6j (c) a=4i—jandb=3i+4j

) 2.5 |z(5lwd mo @b-d.F _ q+0  _ 19
¥ BT 18] Epefzes H”F
@f =1 Gx15°

442

.L) b= & ) _ =3xbt2x6 _ =3 . am Do 96°
alls] o Jsrte [Bs e o
) wB-T.5 _ 4xd-lxd 8 -8 Bo 7

GIS] e (o (o ies ST
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SCALAR PRODUCT OF VECTORS

11 Which vector is perpendicular to f = —5i + 2 j with magnitude 12?

A a="12(5i-2j) B b=-12(2i+5j)) € c=-L2(
&i-2) B b="2(iss) € e=22

_ o TR e s
\/'2_5\_%. : T &l B e 29( 21+5!)
= b 'C_.:" \N3
{’. _LxS +2x(2) 0 mo mf pepdbicallor
i :_S‘)(2.+2_ X\S‘;—,O 0 F% ' (< Ti

_Sx2 -5x2 #0O wmt L
() +2xT 40 mol

I

ol O & x

i

{
(/‘
X

=

12 Vectorsa=xi—2jand b = —6i + yj are perpendicular. What are possible values of x and y?

A x=landy=3 B x=landy=-3 C x=-2andy=-6 D x=2andy=6

xx/‘é)*ZXJ:o o 6 +2Y=0 uBr+y=0
$o j:—-?ﬂg Wy“’e Cf GHO?I\(JE M?AW

(8]
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SCALAR PRODUCT OF VECTORS

14 The points A, B and C have position vectors OA = -2i -3j, OB = 2i+3jand oC = 8i—j.
(@) Find the vectors AB, B and ACin component form.
(b) Find !Kﬁl lﬁt’ and IZ?]. (c) Show that AABC is a right-angled triangle.
(d) Find the position vector of a point D such that ABCD forms a square.
(e) Find the vector BD, the other diagonal of the square ABCD.

() Show that the diagonals of the square ABCD bisect at right angles. -
v AB = AO+O&~~&+53-_(2, J+ZL+3()—4L+6J
Bl - BO+0C = —OB+0C = — (2T +3 )+/8L:‘) 6T ~ 4]
C - AO+OC—~OA+OC—_[—ZL 5())+8<,-J 0T + 27

3 || = [/Zz'l—é = 52=ZJ_ o
)lﬁc!—J52+4’— 201> AC|= 107+ 2% = 104 226

— —_— &
A)OD OA+AD——~2L-3J’+5C )
ODM_ZL 5J+6"“¢<] LT = ?C} A ECD
b (Boe AB
C}%’AM{, b bk a r(gﬂf mjw f’“o’*a/@l W

18 BL - bxC+6x(4) D w0 indeed ORK e oy

l

- 20 -10
= [ 2 E@}and AC are P&meﬁw
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