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Algebra of Vectors Ex 23.2 Q1

Given that, 2, Q, 8 are collinear.
It also given that, Ej - 5 and QTf= A

PR - PG+ R

=3+h

PR =3+b
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Given that, 3,5, andc are three sides of a triangle.

s+b+cC

= AB +BC +CA

=AC +CA [S|ncaﬁ+ﬁ=ﬂ_‘]
=AC-AC [Smcec_ﬁ - A_-]

-0

Tnangle law says that, if vectors are represented in magnitude and direction
by the two sides of triangle taken is same order, then their sum is represented
by the third side taken in reverse order.

Thus,
a+b=c
or
a+c=b
b+Cc=3
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Here, it is given that 3 and b are two non-collinear vectors having the same

initial point.

—_—

Let = A8 and b= AD , So we can draw a parallelogram ABCD as abowve.

By the properties of parallelogram
EC=b andDC=2a

In AAEC,

Using triangle law,

AB + BC = AC
a+b=AC - (i)

In AAED,

Using triangle law,

AD +DE

- A8
b+DE =2
B -z

l

O

e

From equation (i) and (ii}, we get that

b Wi

—

+b and a-b are diagonals of a parallelogram whose adjacent sides are
and b
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Given that s is a scalar and & is a vectar such that

ma=10

m(alf+blj+clﬁ?)=ﬂx?+ﬂx}+ﬂ wk

malf+mbl:}?+mclﬁ?= Oxi+0x]+0xk

Comparing the coefficients of E,E,EDFLHS and AHS,

may=0=m=0 ar 2 =0 )
mby=0=m=0 or b =10 (i)
moy=0=m=0 or c,=10 iy

Fram (i3, (i) and (i)

=0 ar g =b=cy=0
=m=0 ar 5=alf+b1j+clj=lj
=m=10 ar &=10
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[SiﬂCE let 3 = '5"1:': +.":.|1} +CIE]



(i
o al.? + blj + cl.f?

b= az.? +b2} +cz.f?

Given that, a=-b

alf+.bl:;'? +cl.f? = —az? = sz 2 cz.f?

Comparing the coefficients of ¢, j, & in LHS and RHS,

A Smez (1)
by =-by (2)
€ Pty (3)

T e Tk

Using {1}, (2Yand (37,
= o) () + (o)

= 522 + bzz + 1222

FLTR
I

4
4
[4]- Bl

(i}

Given 3 and & are two wvectors such that |§|= |E|

It means magnitude of vector 25 equal to the magnitude of vectar B, but
we cannot conclude anything about the direction of the vector.

So,it is false that

|a|=|b|:>a=ib

il
Given for any wector 2 and b
|-

It means magnitude of the vector 2 and b are equal but we cannot say any

thing about the direction of the wvector 2 and b.4nd we know that 2= 5 means
magnitude and same direction. So, it is false.
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Here it is given that ABCD is a quadrilateral.

In AA0C, using friangle law, we get
CO+DA=CA —p

In AAEC, using triangle law, we get
BEC +CA = BA -—(ii}

Put value of C4 in equation {iiy,
BC +CD +DA = BA

Adding B4 on both the sides,

—_— —  — —

BA+BC +CD +DA = BA +BA

ﬁ+ﬁ+ﬁ+ﬁ=2ﬁ
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(i}
Given that ABCOFE is a pentagon.

—_— —  — — —

AE+EC+CD+DE + EA
(48 +5C) + 30 + OE + 4
= AC+CD +DE +EA [UEing triangle law in A48C, AE +BC = ﬁ]

- (AC + D) +F + EA

= (ﬁ)+ﬁ+§ [UEing triangle law in AACD, AC+CD = ﬁ]
= AD +DA

= AD - (-AD)

_g

L AE+BC+CD+DE+EA =T

iy
It is given that ABCDE is a pentagon, 5o

AE + AE +BC +DC +ED + AC

—_— — —  —

= (48 +8C)+ A€ +DC + ED + AC

= ﬁ+ﬁ+(ﬂ—:+ﬁ)+ﬁ [UEing triangle law in A48C, AE + BC = Hf]
- AC+5C + {AD) + 46

-AC+DC-DA+AC

=AC+DC+AD +AC

=AC+AD+DC+AC

=AC+AC+AC

= 34C

S0,
E+E+ﬁ+ﬁ+ﬁ+ﬁ=3ﬁ
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Let & be the centre of a regular octagon, we know that the centre of a regular
octagon bisects all the diagonals passing through it

0A =-0E (i}

=-0F (i)
= -0G (i)
00 = —OH (v}

Adding equation (i), (i), and {iv),

OA +08 +0OC+0D = -OF - OF - OG - OH
54 + OB + 3C + 0D+ - - [OF +OF + OC + O]
OA+08 +0C+0D +0E +0OF +0G +0H = D
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Given, AP +PE +PD = PC

AP +PE = PC - BD
AP +PE = PC 4+ DP [Sinceﬁ=—ﬁ]
AF +PE = DF + PC

—_— —

78 - e Using triangle law in ﬁAPs,ﬁ+E=ﬁ
Using triangle law in ADPC, DE + PC=0D0C

Therefore, A8 is parallel to OC and equal is magnitude.
Hence, ABCD is a parallelogram.
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We need to show that

AB +AC +AD + AE + AF = BA

We know that centre © of the hexagon bisects the diagonal AD

O =

Al BO = -EQ) CO = —FO

I~
ma|

=

0

£
[

W 5] E] s
3l 8l gl gl el
szl a3 el

Adding these equations we get

{A_§+AC+AD +AE +E)+{B_5+C_5+LT(5+E_O“+.’—TO_)

But D0 =-4





