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7.2.1 Addition of Vectors

Addition and subtraction can be carried out on both real numbers and vectors. It is better to
learn the addition and subtraction of vectors by going through the following examples.

ﬁfﬂaﬁy Application ]
If a person travelled from places A to B and then to C in the same direction, the diagram
should be as displayed as follows:

A B C
Therefore, the route from A to C can be shown as:
A C

The addition of 2 vectors can be expressed as:
AC = AB+ BC

ﬁuaﬂy Application 2
If an aeroplane flies from places A to B, then changes its direction and flies to C. The route

from A to C can be shown as:
/ C

—_—

AC

and %:E—i—B—C.
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ﬁuaf:y Applieation 3

The velocity of the ship is AB while the velocity of water is BC. So, what is the resultant
velocity of the ship? B C

»
|

‘:-..f' Answer

The resultant velocity of the ship = AB+BC.

Triangle Law of Addition

Given vectors a and b, the sum of vectors @ and b is a+b.

This method is known as Triangle Law of Addition.

If b is translated so that its initial point coincides with the terminal point of a , then the

vector formed by joining the initial point of a to the terminal point of b willbe a+b.

For a triangle with vertices A, B and C, if the vector AB=a , BC =h , then
a+b=AB+BC=AC.
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~Z - Example |

Simplify

-,
r:-.-” Answer

1. AC+CB=AB
2. AO+OB=AB

~ZH - Example 9
Simplify

1. AB+BC.

2. AD+DC.

-
r:...f Answer B

1. E+E€E=/Té
2. AD+DC = AC

; j,,‘ Practice 7 A
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Parallelogram Law of Addition

Besides the Triangle Law of Addition, there is another addition law: Parallelogram L aw of
Addition. This Law can be illustrated as follows:

We can draw a parallelogram with a and b as its sides and the diagonal of this
parallelogram is the vector a+b.

~Z - Example 3
C and F are the midpoints of BD and AE of the parallelogram ABDE. Simplify

E D

AB+ AF
AB+ AE

FC +FE
DE + DB
A B

r:...f' Answer

AW N~

AC
AD
FD
DA

= ¥ b=
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~E - Example 4
A ship travels in the direction perpendicular to the opposite coast at the speed of 23 km/h,
the speed of water is 2 km/h. Find the resultant speed and direction of the ship.

‘:...f' Answep

Let AD be the velocity of the ship and AB be the velocity of water.
AD and AB are the sides of the parallelogram.

Dy C

A ~ B
The resultant velocity of the ship= AC = AB + AD

In the right-angled triangle ABC,
AB|=2 km/h

BC|=2/3km/h
AC :1/‘E2+‘B—é2
=22+ (23]

4
tan Z/CAB = ¥ =3
ZCAB = 60°

Therefore, the resultant speed of the ship is 4km/h which makes an angle 60° with the
direction of the water.
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Commutative Law and Associative Law
Commutative Law
Given a parallelogram ABCD, AB = ;, AD=bh ; then BC =b , DC=a.

AC=A4B+BC=a+b

_— — —

AC=AD+DC=hb+a

A > B

IS

a+b=>b+a isknown as commutative law.

Associative L aw

If we resolve the vector (2 + E)+ c using the vector diagram, we will come up with the
following diagram:

Step 1 Step 2

ol
)l

And if we resolve the vector a + (I; + Z’), we will get the same result as shown below :

¢

Step 1

Step 2

¢

—

b b

Sy
+
ol

QY
1N

From the above explanation, we know:
(a +b)+c=a+ (b + c) is known as commutative law.
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~ZI 5 Example 5
Simplify a+b+c.

L @ B

318

-,
r:-.-” Answer

a+b+c
= ;+(Z;+E)
= ;+(E+Z;)
= (_a{+;:)+f>
= AC+CD
= 4D

~Z - Example g

Simplify AB+ EF + CE + BC .

-,
r:-.-” Answer

_— — —  —

AB+ EF + CE + BC
E+E—F+(B—C+&)
= AB+EF +BE

= E+(ﬁ+ﬁ)

= 4B+ BF

AF

f J Practice 7 2B
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7.2.2 Subtraction of Vector

Negative Vector

Definition
Vector with the same magnitude but opposite in direction of a is known as the negative

vector of a.Wemarkitas —a.

~EH - Example |

In a parallelogram ABCD, AB=a and AD=b , determine whether the following equations
are correct or not.

=)

=)

1. BA=-a Correct
2. CB=b  Incorrect (CB=-b)
3. FD = —; Correct
4

. BC = l; Correct

Properties

M -fa=a

@ a+la)=(a)jra=0
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~ZH - Example

For a parallelogram ABCD with AB=a and AD=bh , express the following expressions in
terms of a and b.

AL

3

1. E+C_Ij
2. El+a§+D_(f

() Answer

| |

1. E+@
e
=0

2. E4+a§+l)_é
e
_

~E s Example 3

For parallelogram ABCD with AB=a and AD=bh , express CA and BD interms of a

-

and b.
D

C

-,
(-.-” Answer

By the parallelogram law of addition:
AC=AB+AD=a+b
CA=-AC =—(a+b)

DB=AB-AD=a-b
BD =-DB=—(a-b)
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Subtraction

Vector a plus the negative vector of b is known as the difference of @ and b , written as:
a-b-a+|-b).

~Z - Example 4

With reference to the diagram, simplify
1. AB—AD

2. AD+CB-CD

D C

r:...f' Answer

1. AB-AD
— AB+(-AD)
— AB+DA

— DA+ AB

- DB

2. AD+CB-CD
= E+@+(—§))

= AD+CB+DC

= AD+DC+CB

- AC+CB

— 4B
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- Example 5
Simplify the following expressions
1. PB+OP-0B

—_— — — —

2. OB-0OA-0C-CO

-
‘:-.f Answer

PE + OB - OB

_ 0P+ P +|-08)
_ 05+ 50

o

_— — —  —

OB—-04-0C-CO
R

= OB+40-0
= 4B

] fﬂl Practice 72C
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7.2.3 Scalar Product

The operation of scalar product

Given vector a (a#0),whatis a+a+a?

— — —

a a a

a
— > > >
O A B C

OC=0A4+AB+BC=a+a+a
The direction of OC is the same as a and its magnitude is three times of a.

Therefore, a+a+a iswrittenas3a.

Similarly, what is (-~ a )+ (- a)+(-a)?

PN = PO+ oM + 3N = -a)+ [-2)+ [-3)

(— ;)+ (— ;)+ (— ;) 1S written as 3(— ;): “3q ,
then PN =-3a.

The direction of —3a is opposite to a and its magnitude is three times of a.
Thatis |-3a=3(d]

Definition
The product of a real number A and a vector a isa vector, which is written as ra , and:
(1) |2a]=|2]a
(2) When A >0, the direction of Aa and
When A <0, the direction of Aa and
When x:o,x&:@.

are the same;

are opposite;
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~Z - Example |

In parallelogram ABDE, F, M, C and P are the midpoints of AE, AB BD and DE respectively,
AM =a and AF =b. Express the following vectors in terms of a and b.

1.
2. AC
3.

4. DF

AN

BF

'f...f' Answer

S L
/ /

E P D

/

- M B

AN
AM + MN
a+b

AC
AB+BC
2AM + BC
2a+b

BF

BA+ AF
—AB+ AF
—2AM + AF
—2a+b

DF

DC +CF
FA+BA

— AF — 4B
—b-2a

Two vectors are treated as equal when the magnitude and direction of two vectors are the
same, regardless of their initial points. Therefore, in the fourth part of the example above, we

can put “DC =FA".

This kind of vector is called free vector.
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Properties

/”t(,u;): (/1;1); = ,u(/la)
(/1+,u);=/1;+,u;
Ala+5)=ra+ b

A, u are real numbers.

YW 5 Example

Simplify the following expressions:
1. —3x4a)

2. 3la+b)-2(a-5)-a

3. [a+3b-c)-(a-2b+c)

-,
(-.-” Answer

1. -3xlta) = (3x4)l = -12a

— - —

2. 3a+b)-20a-b)-a
= 3a+3b-2a+2b-a
= 3a-2a—a+3b+2b
= 3-2-1)a+(3+2)p
= 5b

3. la+3b-c)-(a-26+c)
= 2a+3b-c—3a+2b—c
= 2a-3a+3b+2b—c—c
= (2-3)a+B+2p-(1+1)

= —a+5h-2c

i !,‘ Practice 7.2D
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The Conditionsfor Three Pointsto be Collinear

If AB=ABC (E # 6) where A is a real number, then A, B and C are collinear.

On the other hand, given A, B and C are collinear, there is a real number A such that
AB = ABC.

~EN 5 Example 3

Given a straight line ABC with BC = 2AB, AB=a , BD=b and CE =3b.Are A,Dand E
collinear?

'f...f' Answer

BC =2AB =24
AC = AB+ BC
= 5+25

= 3q

AE = AC +CE
= 3a+3b
= 3(Zz+l;)
= 34D

.. A, D and E are collinear.
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~E - Example 4
AD =34B , DE =3BC. Prove that A, C and E are collinear.
E

.
f-..f Answer

AE = AD + DE
— 34B+3BC
= 3(Z§+B_(f)
= 34C

A, C and E are collinear.
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Equal Vectors

~ZI 5 Example 5

/!

a

b

Y

Which of the two vectors above are equal?

-
'f..r Answer

.

7

N

— -

a=c¢

When the two vectors are equal in direction and magnitude, the two vectors are equal.

Therefore, a and c¢ are equal.

~Z 5 Example g

Find the value of & such that

1. 3a=ka

2. Bk—-2)b=(6+k)b

() Answer
| |
1. 3a=ka
3a—ka=0
G-k)a=0
3—k=0
k=3
2. (Bk—=2)b=(6+Kk)b
3k-2=6+Fk
3k—k=6+2
2k=8
k=4

If @ and b are not parallel and a=b , then a=b=0.

In conclusion, if the two vectors are not parallel but equal, then the two vectors are zero

vectors.
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~Z - Example 7
Given vectors @ and b are not parallel, 4a+(m 2)b (n+1)a 3b find the value of m

and n.

‘:-..f' Answer

4a+(m—2)b=(n+1)a-3b
4a—(n+1)a=—(m—2)b—3b
(4 (n+ 1))a = (2=m)-3)

a and b are not parallel.
4—(n+1)=0and 2-m)-3=0

4=p+land2-m=3
n=3and m=-1

~E ‘_:,Exampfeg

1. Given vectors e1 and e2 are not parallel, AB = 2e1 +ke2 , CB —el +3€2 and

CD = 2el - 62 . If A, B and D are collinear, find the value of .

f...f' Answep

BD =CD-CB
- e ~2,)-ler +32;)
a-ig
A, B and D are collinear.
AB and BD are parallel.

Let AB=ABD.
2e, +ke, = Ae, —4le,

2=1
ke =—42
k=8

Therefore, when A, B and D are collinear, the value of ki1s —8.

j ,,‘ Practice 7.2E
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7.2.4 TheResolution of Vectors

Given parallelogram ABCD,
D B

A 4

A C

by using the parallelogram law of addition, we get AB=AC+AD.

Thus, a vector can be rewritten as the sum of two vectors. This is known as the resolution of
vectors. In the above example, we can say that AB isresolved into 4C and AD.

~EH - Example |

Given parallelogram ABCD, E is the midpoint of AC, resolve vector AE .

'f...f' Answer

Based on the given information, vector AE can be resolved into:
- 1 -

AE =—A4C
2

B

AE = {48+ D)
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As a matter of fact, a vector can be resolved into infinite numbers of components. As the
figure shown below, the vector in red can be resolved in many different ways.

In general, we may say that a vector can be resolved into the addition of the multiples of two

vectors, i.e. u =ma+nb.

e,

=i\ 5 Example 9

—

Resolve the vectorsinto a and b.

Figure 1
u
u
é =—> b
a
Figure 2
/
K :‘7 =—> b
a
Figure 3 -
/
w —
=—> b
a
(7 Answer
w
u=3a+2b
v=4a-2b
w =-2a+3b
Bducation ﬁ E i H =
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7.2.5 Vector Operation in Rectangular Coordinates

The coordinates of two dimensional (2-D) vectors

Vector i and ; are the unit vectors along x-axis and y-axis respectively.

The magnitudes of i and ; are one and they are called unit base vector.

Ay
1jr
R
o7 1
A
B ¢
a :
! » X

Thus, vector a can be written as:

a= aji+a,j.

Besides using symbols ‘-’ over the alphabet like a , vectors can be denoted by bold letters
suchasa, b, c.
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Position Vector

The coordinate of P is (2, 3). OP is known as the position vector of P.

L % B U Lo

OP=2i+3].

YN 5 Example 1

Write down the position vectors of P, Q, R and S.

f...f' Answep

OP =7 +4j
00 =5i -3
OR = -3i +4]

—_—

0S=-2i-j
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&Ly Example 2

Given A(0,4), B(-3,6) and C(4,5), write down the position vector of these three points.

Q Answer

OA=47; OB=-31 +6j; OC=4i +5]

~Z 5 Example 3

Express;, b, ¢ and d intermsof 7 and ]

A
b “ i
3 P
H'x < //
=X
+1 3 2 ] }( 2 3 4
A N
( -2 \
c —2 d
=
':.:Fﬁlnswer
a=2i+3]
b=-2i+3]
c=-2i-3]
d=2i-3]
i Educaton B HiERE
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~E - Example 4

Express the following vectors in terms of i and .

Aky
B 4 A
3
2
I 'C X
4 13 -2 10 1 2 3 4 °
- L
—p
_‘3
_+D

-
I:-.-’ Answer

OA=37+3j, OB=-3i+4j, OC=37 and OD=—4] .
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The Operation of 2-D Vectorsin a Coordinate Plane

Addition and Subtraction
Given a = xi+y,7, b= X,0 +y,]
a+b= (x, +x2);+(y1 +y2)]

a-b= (x, _xz)?+(y1 _yz)]

N 5 Example 5

Given ;=2f+j and l;=—3f+4]',ﬁnd a+b and a-b.

-
(-.-’ Answer

a+b
=2i+] +(3i+4))

=2i-3i+j+4]
=—j+5]
a—b
=2i+j—(3i+4))
=2i+3i+j-47
=5/-3]
~E 5 Example g
Given A(2, 3), B(4, 5), C(0, 2) and D(-1, -3), find 4B and CD.
() Answer
| |
AB

= OB-OA

=@i+57)-Qi+3))
=4i-2{+57-3]
=27 +27

CD
= OD-0C
=(-i-3/)-2Jj)
=—F-37-2/
=—i-5j
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Equal Vector

Given a=xi+y,j, b=x0+y,j.

If ;=Z;,then X=Xy, VI =)

~EN 5 Example 7

4i+(m—-2)] =(n+2)i+6;.Findmandn.

.
f-..f Answer

4i+m-2)j=n+2)i+6j

4=n+2
n=4-2
n=2
m—2=6
m=6+2
m=38

Therefore: m =8, n=2.

YN 5 Example g

Given the coordinates of the three vertices A, B and C of a parallelogram ABCD are (-2, 1),

(-1, 3) and (3, 4) respectively, find the coordinates of vertex D.

.
f-..f Answer

Let the coordinates of vertex D be (x, »).

AB=OB-0A=-i+3j—(2i+j)=17 +2]
ﬁz&—@=3f+4j—(xf+y])=(3—x)f+(4—y)]'

AB=CD

i+2] =@-x)i+@-y)J
1=3—-x
x=2

2=4-y

y=2

the coordinates of vertex D is (2, 2).

f ,,‘ Practice 7.2F

Education B EE R E

and Manpower Bureau

©2003 All rights reserved




7. Vectors
7.2 The Addition, Subtraction and Scalar Product of Vectors (Key Stage 4) Page 28 of 34

Scalar Product

Given a=xi+yJ.

Aa =AMxi+yj)=Axi+Ayj, A isareal number.

~ZI 5 Example

Simplify:
1.3Qi—j)+4(i+2))
2.2(i+7)=3(]-2i)

.
f-..f Answer

1.
3Qi—j)+4(i +27)
=6i-3j+4i+8)
=6i+4i-3j+8]
=10/ +57

200 +7)-3(j-21)
=2i+27-37-3(2i)
=2i+27-37+6i
=2i+6i+2j-3/

=8i—]

~Z 5 Example 10
Given a=2i+; and b=-3i+4;,find 3a+4b.

-,
(-.-” Answer

3a+4b
=3Q2i+j)+4(-3i+4))
=6i+3j-12i+16]
=—6i+19;
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Unit Vector

The magnitude of a is denoted by a

A unit vector is a vector with magnitude equals to 1.

Notation for vector

A

The notation for a unit vector can be written as a
instance, a.

sign above the vector symbol, for

YN Example 11

Given ‘;‘ =3, find the unit vector of # .

-
(- / Answep
[ ]
A u u
U=53=-—
Y

-

. . ai+bj
v =+a*+b* , and the unit vector is ¥ = —="2J_

Ja? +b*

If v=ai + bj , its magnitude is
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~ZH - Example 12

Find the unit vector of the following:

1.37 +4;
2.100 +107
(?Ansvmr
|
I [3i+4j] =3 +4°
= V25
=5
A3 445 3. 4.
u= == —
5 5 5

2. [107 +107| =10 +10* =200 =102
A 100 4105 2. N2 -
U=——r——=—i+——]

1042 2 2
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Section Formula

Let the position vector of A and B be a and b respectively. If P is one of the points on the

. AP
line segment AB such that — = L r p S
PB

s A
and r and s are real numbers, then

the position vector of P is:

- sa+rl;
p:

S+r
Pr oof
AB=0B-Od=h-a
AP=—""4p=—"(b-a)

r+s r+s
OP=Od+ AP =a+—"—(h—ay=39+7rb

r+s S+r

~EN 5 Example 13

Given P is a point on the line segment AB, 34P = 2PB . If the coordinates of A and B are (-2,
—6) and (8, 14), find the position vector of P.

(. Answer
u
‘Z’HP_E =2:3
Od=-2i-67
OB=8i+14]
07323(—21 —-6/)+2(8i +14))
3+2
_ 60 +16i —18/ +28)
5
=2i+2j
Educatiunﬁﬁﬁnﬁ'
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~EH - Example 14
Given that 0A , OB are not parallel, if AP =1 AB , eXpress OP interms of OA and
OB.

-
(-.-’ Answer

Method 1
AP =t AB
OP = OA + AP
= OA+tAB
= OA+1(OB - 0A)
= 04A-tOA+1tOB
— (1-1)OA+tOB

Method 2
‘Z’Hﬁ" =t:1-1¢

By section formula
OP — (1-1)0A4+t0OB
t+(-1)
= (1-1)OA+tOB
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Mid-point Formula

Mid-point Theorem

Given that the position vector of point A and point B are a and b respectively. If C is the

mid-point on line AB, Vector ¢ = %(5 +b ).

Pr oof

C is the mid-point of straight line AB
r=s=1
By section formula:

O—C’:a+b:a+b
1+1 2
1 R
c=—(a+b
2( )

~ZI 5 Example 15

Given that point P is the mid-point on line AB.

respectively, find the position vector of P.

If A and B are (-3, 7) and (5, —19)

() Answer
| |
OA=-3i +7;
OB =51 —19]
552(—31 +77)+ (51 —19))
2
_ =3 +451+7j-19f
2
=i-6j
"™ Education M E BB

and Manpower Bureau

©2003 All rights reserved




7. Vectors
7.2 The Addition, Subtraction and Scalar Product of Vectors (Key Stage 4) Page 34 of 34

~EN 5 Example 16
Given that P is the mid-point of the line AB. If the position vector of A and P are 4/ +5 j and
37 +3, find the position vector of B.

.
f-..f Answer

a_)’:&+ﬁ
2
47 +57 + OB
2
6i+6j=4i+5+OB

OB=27+]

3i+3)=

J j-.,‘ Practice 726
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f -J Practice 72A

For questions 1 and 2, the given diagram is relevant.
1. Simplify

(1) a+b

(2) c+d

(3) f+e
2. Simplify

(1) AB+BC

(2) BD+DC

(3) DA+ AC

(?Ansvmr
| |
L@c @ f ® g

2.() AC (2 BC (3) DC
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i ,,‘ Practice 7.2B

1. Let 5 be the vector of “walk in the east direction for 10 km”, 5 be the vector of “walk
in the west direction for 5 km”, E be the vector of “walk in the north direction for 10km”

and d be the vector of “walk in the south direction for 5 km”. Write down the magnitude
and direction of the following vectors.

(1) a+a
(2) a+b
(3) a+c
(4) b+d
5 b+c+d
(6) d+a+d

For questions 2 and 3, the given diagram is relevant.

2. Simplify
(1) a+b+d
(20 c+d+e

(©)] a+b+d+e

3. Simplify
Q) AB+DC+BD
(2 AB+DA +BC
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f...f' Answep

1
(1) walk in the east direction for 20 km
(2) walk in the east direction for 5 km
(3) walk in the northeast direction for 10+/2 km
(4) walk in the southwest direction for 5v2 km
(5) walk in the northwest direction for 5v2km
(6) walk in the southeast direction for 10v/2 km

2 f @9 O

3.() AC (2 DC

i J Practice 7.2C
1
(1) In AABC, if BC=a and @:B.apr% AB intermsof a and b.

(2) Given the paralelogram ABCD, simplify BC-CD + BA.
7 / C
A B
(3) In AABC, D, E and F are the midpoints of BC, CA and AB respectively.
Simplify BF —-DC+ FD.

@

Bducation B B B B

and Manpower Bureal .
©2003 All Rights Reserved



7. Vectors

¥
7.2 The Addition, Subtraction and Scalar Product of Vectors (Key Stage 4) —-—JPage 40f 13

2. Given parallelogran ABCD  simplify AB+BC-AD.

D

- -

3. Express the following vector in terms of a, b and c.
() e-g

2 f-d

() Answer

| |

1. (1) —a-b (2) BC (3) 0
2. DC

3. () -b-c (2 a+b (3) -a-b-c
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i !,‘ Practice 7.2D

1. Inparalelogram ABCD, F, M, C and P are the midpoints of AE, AB, BD and DE
respectively, and AM =a and AF =b. Express the following vectors in terms of a

and b.
(1) AD E P D

(2) FD

o F /N/ /

(4)CA C
LA

M

2. Simplify
(1) 2c+d)-c
(2 2[za+b)+3a-2b)

3 4(5+ 6)+ 3(51+ 2b — 6)

3. Given aparalelogram ABCD, M isthe point of intersection of the diagonals, AB=a
and AD=b.

A B

(1) Express MA, MB, MC and MD intermsof a and b.

—_— — — —

(2) Given that O isany point, provethat OA+ OB+ OC +0OD = 40M .
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() Answer
| |
1.(1) 2a+2b  (2) 2a+b (3) —a+20 (4 -2d-b
2.(1) c+2d (2) 9a-4b (3) 7a+6b+c

3. (1 AC=AB+AD=a+b

MA=1CA=_1AC
2 2
wMA-_1a_1p
2 2

DB=DA+AB=-b+a

MB=_1DB
2
. mMB=la-1p
2 2

MC = AM = —MA
. MC=13:il1p
2 2

MD = BM = -MB

_—  — —  —

(2)  OA+OB+0OC +0D - 40M

_—  —  — —s — —s —

OA—OM +OB-OM +0OC - OM +OD - OM

_—  — — —

MA+ MB+ MC + MD

1- 1= 1= 1- 1= 1- 1- 1-
=(-Za-=b)+(Za-=b)+(Za+=b)+(-=a+=b
(Fpa-ghr(GaghrGarsb)r(-5a+5b)
=0

_— — —  —

OA+OB+0C + OD = 40M
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sl Page 7 of 13

GivenA(-1, -1), B(1, 3), C(2, 5), provethat A, B and C are collinear.

Given2a+3b=(k+1)b+2a, a and b areparald, find the value of k.

If a and b are non-parallel vectors, find the values of the unknowns.

(3-m)a—(4-n)b+5¢ = 2a+(2n-Db— (3- p)c

Given a and b arenon-parallel and 3a+ (10— y)o=(2+ x)b+(4y+7)a. Findthe

i,,‘ Practice 7.2E
1.
2.
3.
4,
valuesof x and y.
(} Answer
|
1. OA=—i -]
OB=i +3j]
OC =2 +5]
AB=0B-OA= (i +3])— (- —]) =2 +4]
BC=0C-OB=2 +5]—(i +3]) =i +2]
AB = 2BC
.. A, B and C are collinear.
2. 2a+3p= (k+1)5+ 2a

2a+30= 25+(k +1)6

3=k+1
k=2
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3. (3-m)a—-(4-n)b+5c=2a+(2n-1b-(3- p)c

3—-m=2
m=1

—(4-n)=2n-1
-4+n=2n-1
n=-3

5=-(3-p)
5=-3+p
p=8

m=1n=-3andp=8.

4. 3a+(10-yb=(2+x)b+(4y+7)a

3a+(10-y)b = (4y+7)a+(2+ x)b

3=4y+7
4y =-4
y=-1

10-y=2+X
10-(-1)=2+x
x=11-2=9
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j ,,‘ Practice 7.2F
1. Expressthevectorsintermsof i and j .
A
A 4
3
< |c
r F S
T4 I3 12720\ 1 2 "3 4"
— 1 \
A 4 } \
B -9 D

2.  Simplify
() 3@2i+3])-(i—-47)
(2) 4i-3])+3@2i+ j)
(3 6(i+3])-4(22i+47)
3. Find the values of the unknowns.
(1) (n+2i+4]=50 +m]j
2 @4-mi-(BG-nj=6j
(3) (20-3m)i +(30-5n)] =(m-4)i +10]
|

4, Given a= +7, B:xi+i and a+2b isparalleltoZé—B.Findthevalueofx.

5. Given a=2i +37, b=xi —6and al//b. Find the value of x.
() Answer
| |

1. AB=-6], CD=i—4], EF=3f.

2.
(1) 32 +3])—(i—-4j)=61 +9]—-i+4] =5i+13]
(2 4 -3])+3Q2i+])=4i-12]+6i +3]=10i-9]
() 6(i+3])-4Ri+4])=6i+18]-8i—-16]=-2i+2]
3.
(1) (n+2)i+4] =5i+mj
n+2=5
n=3
4=m
Education B S iE W& &
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.m=4n=3

2 4-mi-(-nj =6]
4-m=0
m=4
—-(5-n)=6
-5+n=6
n=11
SLm=4,n=11

(3) (20-3m)i +(30-5n)] =(M-4)i+10]
20-3m=m-4
dm=24
m=6
30-5n=10
5n=20
n=4
.m=6,n=4

4, a+=(+])+2xi+])=@1+2X)7 +3]
2a-b=2({ +])-(Xi +])=(2-X7 +]
a+2b and 2a-Db are paralel to each other.

a+2b=k(2a-b)
(L+2)i +3] =(2-Xki +k]j
k=3
1+2x=3(2-X)
5x=5

x=1

5. allb
2i +3]=k(xi —67])
2 = kx
3=-6k k=-05
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2 =-0.5x X=-4
i J Practice 7.2G
1.  Write down the unit vector of :
3i+3]
-8 +6]
-5i 127

2. Write down the position vector of A(-3, 5), B(3, 6) and C(4, 0).
3. Given point Pisthe midpoint of line AB. If the coordinates of point A and point P are
(-4, -7) and (6, 11) respectively, find the position vector of point B.

—_

4. Given 6&:3%, FB:SQ,CmdDdivideABintOBwud parts, express OC and

OD intermsof El and g

B

5. GivenPisapointonlineAB, AP = 2PB, if the coordinates of point A and point B are
(=3, —6) and (6, 18) respectively, find the position vector of point B.
6. Given M(3, 2), N(-5, -1), and 2MP = MN , find the position vector of point P

(} Answer
| |
1@ YEreYe ) ~ 2742 3 —2f-=
(1) > > ) 2 clrel (3) 3 3!

2. OA=-3+5], OB=3+6], OC=4
3. OA=-4i -7]
—~— - - by 2_.'
OP=6i +11) —i——j
3
By mid-point theorem,

@;%@uoﬁ)
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OB=20P-OA=2(6i +11])—(=4i —7]) =160 +29]

4. By section formula,
oc = 238) +3¢,

2+1
OC=2¢ +e,

oD - 3¢, + 2(3e,)
1+2

OD =g +2e,
5 OA=-3 -6j
OP =6i +18]

AP = 2PB

AP:PB=2:1

By section formula,

op _ 20B+0A
2+1
o_B’Z%(s@—o_A')
OB = %[3(6T+18T) — (-3 -6])] :2?1?+ 27]

6. OM =3 +2]
ON=-5 -]
2MP = MN

MP:PN=1:1 (Pisthemid-point of MN)

By mid-point formula,
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@:M = 7
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