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Algebra of Vectors Ex 23.8 Q1

[i] Let #,Q, 8 be the points whose position vectors are 2 + } —k, 3 - 2:;'? +& and

i+ 4} -3k respectively.

@ = Position vector of Q@ - Position vector of £
(3?‘-2}+E)- (2?+} -E)

W-2i+k-2i-j+k
PO=1-3)+2k

Q_R' = Position vector of & - Position vector of &

(?+4}-3£)-(3?-2}+E)

P +d] -3k -3 +25-k
—Di+ 6] - 4
QR = -2PQ

Therefore, QTi is parallel to .@' but there is a commaon point Q. So,
P08 are collinear,

[ii] Let &, @, 8 be the points represented be the vectars are 3 - 2} +o, 1+ J+k

and -+ 4} - 2k respectively.

@ = Position vector of Q@ - Position vector of £
= (-?+4}-EE)-(3?-2}+4E)
=?+}+E—3?+2}—4E
= -2/ -3j -3k

QTi = Position vector of & - Position wector of Q

(—?+4}—EE)—(?+:}?+E)

+4j-2k-i-j-k
—2+3) - 3k
56 - OF

So, Eﬁ is parallel to QTi but @ is the common point @. So,
P08 are collinear,

Algebra of Vectors Ex 23.8 Q2(i)



Here, A=6/-7)-k
E=2i-3]+k
C=d -5]-0xk
AE =B - A

- (2?-3}+E)-(6?-?}-E)
=2 -3 k-G +T)+E
E=—4.?+4j+2.f?

El
w1

-C-
( _} ka) (2.1 3)+.f<)
Y

} 0xk - 2,.4_3} i
BC=2/-2]-k

7 - -2(5C)

So, AB is parallel to BC but & is the common point. Sa,
A,8,C are collinear.

Algebra of Vectors Ex 23.8 Q2(ii)
Here, E=2.'ﬂ'—j+3.f?

E =4+ 3} +k

=3 +:;7 + 2k

—

AE =E- A
(4?+3}+E)—(2?—}+3.f?)

4-?+3}+E—2?+}—3.f?
AE =20 + 4] - 2k

BC=C-8B
=(3?+}+EE)—(4.?+3}+E)
—H o+ 42k -3 -k

BC =—i-2j+k

Sa, A8 = -2 (a_c')

AE is parallel to EC but & is acommon vector,
Therefore, 4, 8,C are collinear,

Algebra of Vectors Ex 23.8 Q2(jii)



Here, E=?+2}+?E
E=2i+6]+3k
C=3+10j-£&

AE=E -4
=(2?+6}+3E)-(?+2}+?E)
=2 467 +3k -i-27-Tk

AB =1 +4] - 4k

—

EC=C-B
= (3?+1D} -E)- (2?+6} +3EZ)
=W+ +2k-2-6] -3k
BC =1+4) -4k
AE = BC
So, A is parallel to BC but & is a common vector.
So, 4,8, C are collinear,

Algebra of Vectors Ex 23.8 Q2(iv)
Here, A = -3 - 2} - 6k

E =1+ 2} + 3k
C=3+4)+7k

= (?+2}+3E)-(-3?-2}-5ﬁ?)
?+2}+3ﬁ?+3?+2:}?+5ﬁ?

AE = 4 +4 + 8k

—

EC=C-8
=(3?+4}+?E)-(?+2}+3ﬁ?)
=W +d]+ Tk -1 -2) -3k

E=2?+2}+4§

So, AE = 2BC
Hence, AE is parallel to BEC but & is a common vector,
Therefore, 4,8, C are collinear.

Algebra of Vectors Ex 23.8 Q2(v)



Here, E=2?—j+3ﬁ?
E=3-5)+k
C = +117 + 9%

AE =B -4
=(3?-5}+E)-(2?‘-}+3ﬁ?)
=W —Gi4+ k- 2+ -3k

AB =i-4j-2k

—

BC =C-B
(-?+11}+9E)-(3?-5}+E)

I +11] +9k -3 +57 -k
—4i +16] +8k

Sa, AE = -4(5_6)

AE is parallel to vectar BC but & is a common vector.
So, A4, &,C are collinear

Algebra of Vectors Ex 23.8 Q3(i)

We know that,
Three vectors are coplanar if one of the vector can be expressed as the linear
combination of other twao,

Let,

Sa+6b+7C=x[7a-8b+9c)+y [33+20b + 5
53+ 6D + 7C = Tax — Bbw + 90 +33}f +2EIEy+5;:y
S3+65+ 7C = [?X+3y}5+[—8x+20y}5+[9x+5y}5

Comparing the LHS and RHS,

Tx+3y =5 (i}
—Bx + 20y = 6 (i)
Ox + Gy = 7 {iii)

For solving (i} and fii],
Subtract - 8= (i) from 7 ={ii),
-Lbx + 140y = 42

- B6x — 24y = - 40

(+) (+) (+)

164y = B2



Put y =% in equation {ij,

Tx+3y ==K
Tx+3 1 =5
2
3
Tx+—==2=5
2
?X=E_E
1 2
7y = 10-3
2
Tf‘x:z
2
-
[ R—
14
1
N o= _
2

1 1. .
Mow, putx = = and v = = in eguation fiii],
p 5 ¥y =3 q fiii}

Ox + 5w =7

LHS =RHS
w. The value of »,y satisfy equation (iii}.

S0,
55 + 65 + ?E‘, ?5 - EIE + 95, 33 + EDE + 55 are coplanar.

Algebra of Vectors Ex 23.8 Q3(ii)



We know that,
Three vectors are coplanar if one of them can be expressed as the linear
combination of other twao,

Let

3-2b+3C = X(—35+55)+y(—25+35— 45)

= —3Bw + SCv + 25y +35y - 45y

= [—2y}5+ [-3x + 3y]5+ (5 - 4y]5

2

+35
25 + 3c

i Tl

by s

Comparing the LHS and RHS,

-2y = (i)
—3x +3y =-2 (i)
Ex — 4y = fiii}

. . 1
From solvin iy and v = - =
g i) y=-3

Put value of y in equation fii],

- 3%+ 3y =-2
—3X+3{—£]=—2
2
—3X—E=—2
2
—3X=£+i
1 2
-4
s Ak o +3
2
—3X=i
2
-1
g R—
-6
1
K==
s}

Put value of x and y in equation {iii)

Ex -4y =13
g L _4_i =3
s} 2
5 4
—4+—=3
6 2
5+12=3
s}
175
s}
LHS = EHS

So, value ofx and y do not satisfy the equation {iii}.

S0,

vectors 3 - 25 + 35, 35+ 55, and - 23 +3b - 4c are nat coplanar.

Algebra of Vectors Ex 23.8 Q4



Here,

Position vector of 2 = &1 - ?j
Position vector of @ = 16 - 19} - 4k
Position vectar of & = 3} -6k

Position vector of & = 2/ - 5} + 10k

.@' = Position vector of Q@ - Position vector of £

(16?‘- 19] - 4.55)- (6?‘-?})

161 - 197 -
100 - 127 -

—Bi+ 7

a
a

BE = Pasition vector of & — Position vector of 2
=(3}-6E)-(6?-?})
=31-6k-6/+7]
= -6/ +10] - 6k

BE = Pasition vector of 5§ - Pasition vector of 2

(2?‘- 57+ 1|:|E) - (6? - ?})

2/ -5j+10k - 61 + 7]
—4i +2] + 10k

Let @ = xPR +yﬁ
10 - 125 - 4f = x(-ﬁh 10j - 6?{) + (-45 +27 4+ 1|:|E)

= —E\X.?+X1|:|j -Gk - 4y?+ Ey} + llily.f?
106 - 12 - 4k = [-6x — 4y)7 + [10x + 2y ) ] + [-6x + 10y ) &

Comparing the coefficients Df.lﬂ',:;'? and k of LHS and RHS,
-Gx - 4y =10

dw +2y = -G (i}

105 + 2y = -12 (i)

-6x + 10y = -4 {0



Substracting {ij from (i},
10% + 2y =-12

3% +2y= -5
CHERANT
Tx = -7
-7
W= —
7
¥ =-1

Putx = -1in equation [i)

3x+2y =-5

3{-1)+2y = -5

-3+2y =-5
2y =-5+13

2y = -2

_ -2

-y

w=-1

Putx =-1andy =-1inequation {ii},

-bBx +10y = -4

-6f{-1)+10{-1) = -4

6-10= -4

-4=-4

LHS = RHS
Therefore,

£,Q,8,5 are coplanar.

Algebra of Vectors Ex 23.8 Q5(i)



We know that, three vectars are coplanar if one of the vectar can be expressed
as linear combination of other two,

Let,

2?_}+E=xﬁ—3}—5a+y(ﬁ—4§—4ﬂ
2.?_ﬁ}'+.f?=X?—BX}—EXE+3}#?—4}#}—4}#E

oo gk = [ +3y]?+[—3x—4y]j+[—5x—4y].f?

Comparing the coefficients of LHS and RHS,
X+3y =2 (i)

—ax -4y = -1 (i)

—Lx -4y =1 (ii1)

For solving equation (i} and (i},

add 3 x[i) with equation (i},

X +9 =06
-3 -4y = -1
Ey =5

o] tn

¥
¥

Puty in equation {i),
N4+3w =2
x+3f1)=2
¥+3=2
N=2-3
»=-1

Put the value of x and y in equation (i},
CEx -4y =1
—5[—1] - 4[1] =]
g
1=1
LHS = RHS

Sa, the value of x and y satisfy equation (i},

Hence, wvectors are coplanar.

Algebra of Vectors Ex 23.8 Q5(ii)



We know that,
Three vectors are coplanar if one of the vector can be expressed
as the linear combination of other two vectors,

Let,

?+:;'?+.f?=X(E?+3}—E)+y(—?—2}+2§)
E=2X?+3x}—xﬁ?+—}r?—2y}+2yﬁ?
k= [Ex—y]f+[3x—2y]j+[—x+2y].f?

Caomparing the coefficients of LHS and RHES,
2x -y =1 (i)

dx -2y =1 (i)

X +2y =1 fiii)

For solving iy and {if},
Subtracting 2« iy from fii],
3w -2y =1
AR

- X =-1
x=1

Put the value ofx in equation i,
2w -w=1
z(1)-y=1
2-y =1
-k¥=1-2
—y=-1
¥=1

Put the value ofx and y in equation (i),
- +2y =1
-(1)+2{1)=1
~1+2-=1
1=1
LHS =RHS

The value of x and ¥ satisfy equation fiii}.

Hence, vectors are coplanar.

Algebra of Vectors Ex 23.8 Q6(i)



We know that,
Three vectors are coplanar if one of them vector can be expressed
as the linear combination of the other twao,

Let,
(3?+}—.f?)=X(E?—j+?ﬁ?)+y(??—j+23ﬁ?)

= 2X?—X}+?XE+?}??—}?}+23}?E
(3?+}—E)= (23 + 7y )i + (-5 —y) ] + (7 +230)k

Equating the coefficients of LHS and RHES,
2% + Ty =3 (i)
—x-y=1 (i}
Tx+23p =-1 i)

For solving (i) and fii],
add ) and 2 (i,
2x + Ty =3
-2x -2y =2
Ey=5

o]

¥
¥

Put the value ofy in equation (i),

Zx+7y =3

2x+7(1)=3

2y +7 =13
2x=3-7

2x =-4

-4

K= —

2

N o= -2

Put the value ofx and v in equation (i),
Ta +23 = -1
?[2]+23[1]=—1
14423 =-1
AT =-1
LHS = RHS

The value of x and v do not satisfy the equation {iii).

Hence, vectors are non-coplanar.

Algebra of Vectors Ex 23.8 Q6(ii)



We know that,
Three wectors are coplanar if any one of the vector can be expressed as the
linear combination of other two vectors,

Let,
.?+2:;'?+3.f?=X(2?+}+3ﬁ?)+y(f+}+E)=2X?+X}+3Xﬁ?+y?+y}+yﬁ?

[+2) + 3k = [2X+y}?+[x+2y]j+[3x +y].f?

Comparing the coefficients of LHS and RHS,
Zx+y =1 (i)
X+2y =2 (i)
dw +y =3 fiii)

Subtracting 2 = (i) from equation (i),
Zx + 4y =4

2 =1
e
3y =3

I
o w

¥
¥

Put the value of y in equation (i},

2w+ =1
2x+1=1
2x=1-1
2v =10
]

No= —

2

x =10

Put the value of x and y in equation (i},
3w+ =3
3fo)+1=3
O0+1=73
1=73
LHS = REHS

The value ofx and v do not satisfy the equation (iii) .

Hence, vectors are non-coplanar.

Algebra of Vectors Ex 23.8 Q7(i)



We know that,
Three vectors are coplanar if any one of them can be expressed as the
linear combination of other two vectors.

Let,
(25—5+35)=X(3+E—25)+y(3+5—35)
=5>{+5X—25X+3y+5y—35y

25—E+35=X+ §+X+ E+—2X—3 E
( = (x +y)3+{x+y)+{ y)

Comparing the coefficients of LHS and RHS,
K4y =2 (i)
¥+y=-1 (i)
—2x -3y =3 fiii)

For solving the equation [ and i),
Subtracting (i} from {i},
XN+y =2
N +y=-1
o =3

There is no value of » and v that can satisfy the equation [iii].

Hence, vectors are non-coplanar.

Algebra of Vectors Ex 23.8 Q7(ii)

We know that,
Three vectors are coplanar if any one of them can be expressed as the

linear combination of other two vectors.,

Let

342B 43 = x[23+B 43wy (345 + &)
= 23x + by + 0¥ +;‘;y+5y+5y

5+25+35={2x+y}5+{x+y]5+{3x+5ﬂ)5

Comparing the coefficients of LHS and RHS,
2x+y =1 (i)
H+y =2 [ii}
I +y =3 (i)

For solving the equation {l) and {il]J
Subtracting equation {|] from equation {ii},
X+y =2

2x +y=1
) (=) ()

-x =1



x=-1

Put the value of x in equation (i)
X+y =2
14y =2

y=2+1

y=23

Put the x and y in equation (i),
3+ =3
3(-1)+3=3
-3+3=3
D=3
LHS = RHS

The value of x and y do not satisfy the equation {iii).

Hence, vectors are non-coplanar,

Algebra of Vectors Ex 23.8 Q8



We know that,
Three vectars are coplanar if any one of them can be expressed as the linear
combination of other two vectors,

Let
3= xb +yC
=X(2?+}+3ﬁ?)+y(?+j+ﬁ?)

=2fx+jx+3ﬁ?x +.?y+}y +.f?y
.?+2:;'?+3.f?=[2X+y}?+[x+y]}+[3x+y].f?

Comparing the coefficient of LHS and RHS,

2x 4y =1 (i}
X+y=2 (i)
dx 4y =3 (iii)

For salving (i} and (i),
Subtracting (i} from (i},
N4y =2
=R
- X =1
N =-1

Put the value ofx in equation i),

N+p=2

-1+ =2
W=24+1
¥ o=23

Put the values ofx and y in equation (i)
X+ =13
3f-1)+3 =3
~3+3=3
0=2
LHS = RHS

The values ofx and y do not satisfy equation {iii).

Hence,

a,b,c are non coplanar.,



Let,
5=x5+y}+zﬁ?
=x(f+2}+3ﬁ?)+y(2?+}+3§)+z(?+}+ﬁ?)

=x?+2x}+3x§+2y?+}y +3yﬁ?+z?+z}+zﬁ?
2?—}—3;2=[X +2y+z]?+{2x +y +Z]j+[3x+3y+z]f;

Comparing the coefficient of LHS and RHS,

X+2y+z=2 (i}
2x+y +zZ=-1 (i)
X +3y +7=-3 (iii}

Subtracting equation (i} fram fii},
2x+y+z=-1

2 =2
GHEY AT

¥-y =-3 (iv)
Subtracting equation (i} from {iii),
3 +3v+zZ=-3

X+ y+z=-1
) =7 () (4
X+2y =-2 [v]

Subtracting {iv) from [v],
N 4+2y =2
N - y=-3
I ()
Ay =1

| =

y:

Puty in equation {v],

N4+ 2y =2
1
X+2[—]=—2
3
2+3=—2
3
-2z
N o= =
1 3
-6-2




-8
e —
3

Put value of x and y in equation {i),

3
-8 =z
—+—+z=
3
2 8 2
Z=—4+—--—=
1 3 3
_G+8-2
3
14-2
=z =
3
1z
F=_"
3
z=4

S0,

d=xa+ yB +zC
[f];-n [EJL (4
3 3
Algebra of Vectors Ex 23.8 Q9

Mecessary Condition: Let 5, E,E‘ are three coplanar vectors. Then one of them
can be expressed as the linear comhbination of other two vectars,

d

Let, = X5+y5

X5+yE—E=D

Putxy =/, v=r, {—1]=n

lg+mb+nc=0

Thus, if 3,b,c are coplanar vectars,
then there exist scalars !, vy, 1

la+mb+nc=10
Such that |,m,n are not all zero simultaneously.

Sufficient Condition: Let 5,5,5 be three vectors such that there exist scalars

f, o n not all zero simultaneously satisfyingla+mb+nc =0

lg+mb+nc=0

-+

nc=—."5—m5

Dividing by n, bath the sides

no —la oMb

< is a linear combination of 2 and &

Hence, &, b,c are coplanar vectors,



Algebra of Vectors Ex 23.8 Q10

Given that, 4,&8,C and & are four points with position vector 3,5,5 and @
respectively.

Let 4,&,C,0 are coplanar.

If =0, there exists », v, z,u not all zero such that
X3+y5+zé+ua =0
NX+y¥+Z4+u=0

Let, x =3, vy =-2, =1, u=-2
3z-2h+c-2d =0

and, x +y +z+u=3+[-2)+1+[-2)
—4-4
=0

Thus, A,8,C,0 are coplanar.
if 32-2b+Cc-2d=0

Let 3a-2h+Cc-2d=0
3a+c =25+ 20

Divide by sum of the coefficients that is by 4 on both sides,
33+c  2b+2d

4 4
33+c  2b+2d
2+1 242

It shows that £ is the point which divides AC in ratio 1: 3 internally as well as
ED inratio 2: 2 internally.

Thus,? is the point of intersection of AC and 80,

Hence,
A,8,C,0 are coplanar.

We can say that,

-+ —

A, E,C,0 are caplanar if and only if Let 33-2b+c-2d =10





