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Here, in AABC, O, F,F are the mid points of the sides of 82, C4 and A8
respectively. And & is any point in space.
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Let =, 85, E‘, EF, 5,? be the position vector of point 4, 8,2, 0, £, F with respect to O,

oD =d ,0FE=g, =7
= b+c
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e = a;—c [Using mid point formula]
r 3 a3+b

2

OD +0FE +OF =G +8+71

B+C a+c  a+
+ +

2 2 2
B+C+a+c+a+b
2

2E+5+ﬂ
2

a+b+c

OA + OF + 0OC

S0,
OO0 + OF +OF = OA + 0 + 0C
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Here, we have to show that the sum of the three vectors ditermined by medians
of a triangle directed from the vertices is zero.

Let ABC is triangle such that position vector of 4,8 and C are a,b and c respectively.

&s AD, BE, CF are medians, 0, £ and £ are mid points,

L B+c . o

Paosition vector of & = 5 [USlng mid point ﬁ:urmula]
L c+a . o

Position vector of £ = . [USlng mid point ﬁ:urmula]
- a+b . . .

Position vectar of £ = 5 [USlng mid point ﬁ:urmula]
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Here, it is given that ABCD is a parallelogram, £ is the point of intersection af

diagonals and & be the point of reference

Using triangle law in A40P2,
OF +0A =04 (i)

Using triangle law in AOEP,
0P +PB =08 (i}
Using triangle law in AQPC,
OF +PC =0C (i)
Using triangle law in AQPD,

OF +P0 = 0D (iv)

408 + PA +PB - PA - DB = OA + 0B + OC + 0D
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Adding equation (i), (i), (i), and {iv),
OF +PA+OF +PE +0F +PC +0F +PD = OA + 0 + OC +0D
40P + PA+PE +PC + PD = OA + 0B + OC + 0D

Since 2C = -PA and PD = -PE
as £ is mid point of AC, 8D

|



Let A8 C O be a quadrilateral and £,3, 2,5 be the mid points of sides A8, EC,
CO and 04 respectively,

Let position vectar of 4,8, C and & be 5, 5, EJ and .

. a+b| (b+c c+d
So position vectar of 2,3, 8 and & are [a+ ], [ ;C], [C; ] and

2
[S+3

] respectively.
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(B+d) (3+F
2 2
Bei-3-5
2

[

o

- C; (i

Position wector Dfﬁ
= Position wector of & - Position vector of &
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Using iy and {ii} ,
PG = 58

So, PQRE is a parallelogram.
Therefare, PR bisects Q5 [aS diagonals of parallelugram]

Line segment joining the mid point of opposite sides of a quadrilateral bisects each
other.
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Let 3,5,c,d be the position vectors of the points A, 8, C, and & respectively.
Then, position vectar of

mid point of A8 = 3+b
mid point of 8C = b+c
mid point of &0 = c+d

3+d

mid point of 24 =
& is the mid point of the line joining the mid points of A8 and CO
3+3 c+d
+
2

proar Q= 2

2
34B+8+d
4

Let 5 be the position vector of 2.
Then,
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Let A['r_;'f]._ B[h—.i'l] and C[E \| be the position vectors of the vertices of the triangle
AA4BC and the length of the sides BC, C4 and 45 be [m and n respectively.
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The internal bisectorofa triangle divides the opposite side in the ratio of the sides
containing the ang les.
Since AD i= the internal bisector of the ABC .

BD_4B_n
DC 4AC m ’ _ &
Therefore position vector of I = b
m+R
Let the internal bizector intersectat .
In  BD
D2 )
Al 4B
BD =n
nc o om
Thersfors,
cD _m
BD n
CD+BD m+n
BD ¥
BC _men
BD ¥
7 (3)
m+n )
From (2) and (3), we get
ID In
Al m=+n
Therefore,
|"-' e LA
i ?’l‘C—M J'[im_nj]_fa E 5
Position vectorof J = = skt g e
l+m+n [+m+n

Similarly, we can prove that [ liz on the internal bisectors of angles B and C.
Henee the three bisectors are concurrent.





