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Algebra of Vectors Ex 23.7 Q1
Here, position vectar of A = Position vectar of A = 3-2b+3c
position vector of & = Position vector of & = 22 +3b - 40

position vector of C = Position vector of © = -7b+10¢

AE = position vector of & — position vector of A
(23435 - 43)- (5 - 2B + 3]
= 25+3b-4C-3+2h-3C

AE = 3+E5b-7c

BC = position vectar of C - position vector of 8
= {-75+10c) - {23+ 35 - 42)
= 7B +10C-2a3- 3b + 4C

BC = -23- 10b +14c

From A& and E, we get

3¢ - -2(78)

So, AE and BC are parallel but B is a comman vector, Hence,

A,8,C are collinear.

Algebra of Vectors Ex 23.7 Q2(i)



Let the points be 4,8,C

Position vector of 4 = 2
Position wector of 8 = E
Position vector of © = 33-2A

AE = Position vectar of & - Pasition vector of A

—

b-z

E = Position vector of © - Position vector of 8
32-26-5
33 =35

LIsing AE and BC
Let BC = A(E) [where 2 is and scalar |
33—}E=1(E-5)

33-35=1b- i3
3a-3h= A3+ Ab

Comparing the coefficients of LHS and RHS, we get

-A=3
A=z
A=-3

Since the value of 4 are different.
Therefore,
A,8,C are not collinear.

Algebra of Vectors Ex 23.7 Q2(ii)



Let the points be 4,8,C

Position vector of 4 = 3+ 5 +C
43+ 3b
103 +7h - 2¢

Position wector of &8

Position wector of C

AE = Pasition vector of & - Position vectar of 4
{43 +3B) - [3+5+2)

—43+3-3-b-C

A8 =33 +2h-C

EC = Position vector of © — Position vectar of &
=(1D§+?E-25)-(4§+35’)
=103 +7h-2C-43- 3B

BC = fa+ 4b - 2C

LIsing A8 and 8C
5C - 2(78)

So, AE is parallel to EC but & is a common vectar. Heno=,
&,B,C are collinear,

Algebra of Vectors Ex 23.7 Q3
Let the points be 4,8, C

Position wector of 4

.?+2:;'?+3.f?

Position vector of 8 = 3 + 4:;3 + 7k

Position vector of ¢ = -3/ - 2} -5k

—_—

AE = Position vector of & - Position vector of 4

=(3?+4}+?E)-(?+2}+3£)

=3 +4) +Tk-i-2] -3k
AE = 21 + 2} + 4k
B¢ = Position vector of C — Position vectar of &

(-3?-2}-5!?)-(3?+4}+?E)
- -2]-Ck-3-4-7k
BC=-6i-6]-12k

Using AE and BC we get
5C - -3(AE)

So, AE is parallel to EC but & is a comm on vectar. Hence,
A,8,C are collinear,

Algebra of Vectors Ex 23.7 Q4



Let the points be 4,8,C

Position vector of A4 = 10/ + 3}

Position vector of & = 12 - 5:;3

Position wector of C

af+11}

Given that, &4,B,C are collinear

= AE and B¢ are collinear

= A8 = A (E) (Wwhere & is same scalar)

= Position vector of 8 - Position vector of 4= 1 - [F‘DSitiDn vector of C - Position vector of S]

= (12?-5})-(1D?+3}) - A[(ahll})- (12?-5}”
= 12?-5}-10?-3}=1(a?+11}-12?+5})
= 2i-8j = [Ra-122)7 = (112 +53) ]

Comparing the coefficients of LHS and RHS, we get
Az-122=2 i
-g=112+52  {i
-8 =164
-3
T 16

A=-=
2

Put the value of 2 in equation fi},

Az-124 =12

- (-4)x(-2)

=]
=]

Algebra of Vectors Ex 23.7 Q5



Let d4,8,C be the points then

Position wector of 4

]
we Wi i
1+
o Oy

)]

Position wector of &8

Position wector of C

+

—_—

AE = Position wvector of & - Position wvector of 4
- (5-B)-(3+3)
~3-b-a-b
AE = -2b
E = Position vector of © - Position vector of 8
- 5+ 48) - (3- )
=3+Ab-a+b
=EE+E
BC ={2+1)b

LIsing A8 and .EE, we get
—_— A+1) [ —
E =[u}(5c)
-2
A+1
Let [ = ]= H

Since A is a real number, So,
#is also areal no.

So, AE is parallel to E, hut & is a commaon vector, Henoe,
A,8,C are collinear.,

Algebra of Vectors Ex 23.7 Q6
Here, Od +0E = 0B + OC
0A-BO=B0-CO
AE = BC

So, AE is parallel to EC but & is a comm aon vectar. Hence,
A,8,C are collinear,

Algebra of Vectors Ex 23.7 Q7



Let the given points he 4 and &

Position wector of 4

20— 3] + 4k
Position vector of & = -4 + E\j -

Let @ be the initial point having postion vector

Dx?+Dx}+DxE

ﬁ = Position vector of 4 - Position wector of O

= [27-3] + 4k} - [0x7 +0 %] +0 xK]

20— 3] + 4k

28 = Position wvector of & - Position wector of ©

(-4$+6}-BE)-(D><?+D><}+D><E)
OB = -4 +6] - Bk
Using OA and OB, we get

58 - -2(54)

Therefare, 0A is parallel to 08 but O is the commaon point to them. Hence,
A and & are collinear,

Algebra of Vectors Ex 23.7 Q8
Here, A= (m,-1)
8 =[2,1)
iz = [4,5]
AE = Position vectar of & — Pasition vector af 4

= (2?+})—(m?—j)
=2?+}—m.?+j

= [2—m]?+2}

EC = Position vector of © — Position vectar of &

(4.? + 5}) - (2?: })

4.?+5_;‘?—2?—_}
BC =2 +4)

A,8,C are collinear. So, AE and EC are collinear.

—_—

S0, A&

2(3)

[2—m]?+2} A(2?+ 4}), far A scalar

(2-m)i+2]=28 +42]

Comparing the coeffident of LHS and RHS.
2-m =24

S (0




=i (ii)

Using (i} and (i)
2-m 1
Tz oz

4-2m =2
-2m=1=2
-2m=2-4
-2m=-2

-2

-2

m=1

=

=1

Algebra of Vectors Ex 23.7 Q9
Here, let 4= [3, 4]
& =[-5,16)
G = [5;1]

AE = Position vectar of & - Position vectar of 4

(—5?+16})—(3?+ 4})
“Ei+16] -3 - 45
G +12)

—_—

A&

BC = Position vector of ¢ - Position vector of 8
= (5?+})-(-5?‘+16})
=5+ 746/ -163

BC =10/ - 15]

So, 4[48)--5(&C)
AB is parallel to EC but & is a comm on point.

Hence, A,&8,C are colinear.

Algebra of Vectors Ex 23.7 Q10



Here, it is given that vectors

3= 2?—3} and b = —Eu.?+mj are callinear.

So, a=4b, for a scalar A
2?‘-3}=1(-6?+m})

2 -3] = -6 +Am]

Comparing the coefficients of LHS and RHS,
2=-6841

A=— (i)

Fram {l] and {ii],

-1 -3
3 barl
=3=3
Lm=9

Algebra of Vectors Ex 23.7 Q11



The given points are A {1, -2, -8, B (5, 0, -2), and C {11, 3, 7).

!AH| =4 127167 =16+ 4+36 =56 =214
[ﬁ| =67 +37 497 = V3619481 =126 =314

Thus, the given points A, B, and C are collinear.
Mow, let point B divide AC in the ratio j-]. Then, we have:
_ J0C+0A

(A+1)

s oais Al 13+3}+?£)+(E-2}—s£]
A+1

= (A+1)(5i -2k )= 1140 +34] + 72k +1 - 2] -8k
=5(A+1)i =2(A+1)k =(114+1)i +(34~2) ] +(72-8)k

2|

On equating the corresponding components, we get:

S(A+1)=112+1
= SA+5=111+1
= 6i=4

= A=

| =

2
3
Hence, point B divides AC in the ratio 2.3,

Algebra of Vectors Ex 23.7 Q12



We have

EJE‘: Position vector of P— Position vector of A

= AP=T+ 2f+ 33?—[—2?+ 3f+ 5?5]=3?—f—2£
E.é= Position vector of B— Position vector of P

= PE=7T-k-(T+27+3k)=67-27-4k
Clearly, E.é=2595

50 vecmrszﬁund Eéare collinear.

But Pis a point common to Eﬁand E.é

Hence F, A, Eare collinear points.

Similarly, CP=T+27+3k—(-37-27-5k)=4T+47+ 8k
undﬁf'=3?+ 4?+ ?E—[T+ 2?+ BE]=2?+ 2?+ 4k
So vectors aE"cmD' 3[3 are collinear.

But Pis a common point to CPand CD.

Hence, C, P, D are collinear points.

Thus, A, B, C, Dand Pare points such that A, P, Band C, P, D

are two sets of collinear points. Hence AB and CD intersect at the
point P

Algebra of Vectors Ex 23.7 Q13
Points ( 4, - 10, 3), (1 -1, 31 and (3, 5, 3) are collinear.

S0a, =10, 3 =x(1-1, 3)+ w3, 5 3) for some scalars x and v,
=h=x+4+3y, -10=-x +5yand 3 =3x + 3y

Solving -10 = -x + Sy and 3 = 3x + Sy for x and v we get,

5 3
=2 and y=-2
= =
Mo,
A= 4 Dy





