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Exercise 23.7
1. Solution:

Given,
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position vector of A = Position vector of A = a-2b+3c

position vector of 8 = Position vector of 8 = 23 +3b - 4c

-

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

Now,

A8 = position vector of 8 - position vector of A
- (25435 - 48) - (3- 2B+ )

=23+3b-4c-3+2b-3C
AB = a+5b-7¢C
And,

BC = position vector of C - position vector of 8

(-7B +10c) - (23 + 35 - 4c)
—?5+IDE— 2;— 35+ 45‘
BC = -23- 105 +14c

From A8 and BC, we get

5C - -2 (78)

So, A8 and BC are parallel but 8 is a common vector. Hence, A,8,C are collinear.

2. (i)

Solution:

Let the points be A, B and C
So,
Position vector of 4 = @

Position vector of 8 = B
Position vector of C = 35—25

AB = Position vector of 8 - Position vector of A

=b-a

.&" = Position vector of C - Position vector of 8

=33-26-b

=33-3b
Using A8 and BC
Let BC = 2(A4E)

33-35-1(5-3)

[where 2 is and scalar |
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32-3b=1b-13
33-3b=13+ Ab
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On comparing the coefficients of LHS and RHS, we get

-A=3,A=-3andr =3

As the value of A are different we can conclude that A, B and C are not collinear.

2. (i)

Solution:

Let the points be A, Band C

Position vector of A = a+b +¢

Position vector of & = 43+ 3b

Position vector of C = 103 +7b - 2¢

AE = Position vector of 8 - Position vector of 4
={4§+35)— ‘3+5+-§}

=43+3b-a3-b-c

-

AB =33+2b-¢C

l

l

8C = Position vector of C - Position vector of 8
- {1US+?B-2E)— [4»§+35}
=103 +7b-2C- 43~ 3b
BC =6a+ 4b-2¢
Using A8 and BC
5C - 2(78)
So, AB is parallel to EC but & is a common vector,
Therefore, the points A, B C are collinear.

3. Solution:

Let the points be A, B and C
We have,

Position vector of 4 =1 + 2}' +3k

Pasition vector of 8 = 3 + 4}+ 7k

Pasition vector of C = -3/ - 2} -5k

AE = Position vector of 8 - Position vector of A
- [3?+4}+7E}-{?+2}+3E]
=31 +4]+7k -i-2j-3k

AB = 2 +2) +4k

And,
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&C = Position vector of C - Position vector of 8
- [—3?—2}-5E]—[3?+4}+?E]
=-3-2}-5k-3i-4j-7k
BC=-6i-6)-12k
Using AE and BC we get
5C - -3(78)
So, AE is parallel to BC but B is a comm on vector. Hence, 4,8,C are collinear.

4. Solution:

Let the points be A, B and C
Position vector of A= 10/ + 3}
Position vector of 8 = 12/ - 53
Position vector of C = ai + 113
Given that, &,B,C are collinear
= A8 and BC are collinear

= A8 =21 [B_C') (Where 2 is same scalar)
So,
Position vector of 8 - Position vector of 4= 21 - [F'Dsitian vector of C - Position vector afB]

151-5)- (6 +33) - {1 +155)- i3]
12/- 57 - 10/ -3) = «i[af+1lj‘ 12?+5j}

2i - 8j = (2a-122)7 = (112 +51)

On comparing the coefficients of L.H.S and R.H.S, we get
A-121=2...(i)

8=111+5 ... (ii)
8=161
) =-8/16
> L=-1/2

Now, putting the value of X in (i) we get
Aa—-121=2

(-1/2)a—-12(-1/2) = 2

-1/2a+12/2=2

-12a+6=2

-1/2a=-4

a=(-4) x(-2)

~a=8
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5. Solution:

Let A, B and C be the points then
Position vector of A = 3+ b

-

Position vector of 8 = 3- b
Position vector of C = 2+ 4b
Now

E = Position vector of & - Position vector of A
- [3_5)-{3+B}
-=3-b-a3-b

AB = -2b
And

E:_C. = Position vector of C - Position vector of 8
- {5+ 4B) - (3-B)
= 5+AB—3+5
=£5+5

BC =({a+1)b

Using 4B and .R“, we get

£

A+1
Let =

|

Since 4 is a real number. So, u is also areal no.
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So, A8 isparallel to 8C, but 8 is a common vector, Hence, 4,8, C are collinear.
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