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Algebra of Vectors Ex 23.6 Q1

Magnitude of a ueu:tu:nrx.?+yj +zk is given by [X]2+y2+22

S0,
5] = f2)* + (3)° + (-6)°
- JAra+36

|;-$| =7
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. - 3
Unit vector of a = |T
E

W+ 4j - 12k
A2+ ()7 (12)°
U+ 4) - 12k
Jo+ 16 + 144

44 - 12k

4169

Unit vector of 3 + 4:;3 - 12k =

Unit vector of (3?‘+ 47 - 12?5) - %(3?+ 47 - 12!?)
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Let

Let d be the resultant of 5,5, and E,

-

d=a+b+cC

(i -5 +3k)+[2i + 7 - 2&)+ [ +2] - 2K)

d=d+ 2) -k
Unit vector r.:f = i
&
) 4 +25-k
J&Y (2 + (1)
- 4i+2)-k
J6+441
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Let PORS be a parallelogram such that PO = a=i+ :F'— Frand
OR=b=—-2i+ j+2k
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33-25+4E=3(3?-}-4E)-2(-2?+4}-BE)+4(?+2}-E)

=0 -3) - 12k + 4 - B) + 6k + 4/ + 5] - 4k
=17/ -3) - 10k

33 - 28 + 42| = f17)° + (-3)° + (10)?

= 42889+ 94100
= .f298

|35-25+4E|=@
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Here, PG = 3?+2} -k

Position vector of @ =1 - } +2k

.ﬁj = Position vector of @ - Position wector of £

W+ 2} -k = Position vectar of ¢ - (.7 - } +2.f?)

Position vectar of @ = (3?+ 2} —.f?) + (: - } + E.f?)
= 4?+:;'?+.f?

Coordinates of @ = {4,1,1)
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Let

AB=EB-A
=(4+?+3:}¥'+.E)—(T—j)
=4+?+3_?+E—.T+j
=3+ 43+.E

28| = (37 + (97 + (1) =B+ 16+1 =428

BC =C-E
=(2?—4j‘+5ﬂ)—[4f+3j+ﬂ)
=2 -47+cB -4 -37-B
-2 77+ 4l

B2 = (27 + (-7)7 + (47 = A+ a5+ 16 = B3

CA=A-C
/-

(2: 47 +5Q)

—T+4_}5.E
37-ck

;

3-
-3
-

A= Y1) + (31 + (-5) =vI+3+ 25 =55

Here, |4B[ + |@‘2 - |E_(f|2
26+35 =69

61=69
LHS = RHS

since sum of square of two sides is not equal to the sgquare of third sides, So,
AABC 15 not a right tiangle
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Here,
Let vertex A= ay + 8y J + gk
vertex B = byl + b, + bk

vertex C = ¢yl + 0y + 0ok
Side AB=E- A
= (.":11.7 +hJ + ."JSE) - (alh A+ 33.55)
4B - ["L_{L“-:"1}“’["’-_'J'z“-:"2]3“:"5'3“5'3]'EE

BC-C-B
= {eaf + caJ +o3k) ~ [T + b5 + ok
—cf+c ok —bi-b bk
BC =foy - b)) +[c, -5) T+ [cs - B K

AC = (clh Co] + CSE) - (alh a0+ agfff)
— oyl 40, Ok — &yl - 8,7 - agk

E = {Cl_ 31:].T+ {Cz —32]3+ {CE—EE]E

|E| = ‘J{‘bl - ‘5'1]2 + (b2 - 32]2 +{bs - 33]2
|ﬁ| = \(I:Cl - ti:lz +{cz - bz:lz +{ca - "’3’3]2

[4C) = lew - @) + (e - )7 + (e5 - 25)7
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Here, given vertex A = (1,-1,2)
A=i-j+2k
vertex & = (2,1,3)
E =2 +j + 3k
vertes C =[-1,2,-1)
R I
Centroid O = A +§ tC

(.?—j+2§)+(2?+}+3E)+(—?+2}—E)
3

2.?+2}+4E
3

Centroid O = E+2_j+ﬂ
3 3 3
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The paosition vector of point R dividing the line segment joining two points

P and Q in the ratio m £ is given by

i. Internally:
mb + na
..... -

ii. Externally:
mh - na

Position vectors of P and Q are given as:
OP=i+2j~kand OQ=~i+j+k

{iy The position vector of point R which divides the line joining two points P and Q
internally in the ratio 2:1 is given by,

“R.zz[—h}'+é)+|(£+2_}—ﬂ (—zf—::_}'+2;f}—{f+2,?—»{]
2+1 3

_~i+4]+k LA 0y
3 3

~+
- | 2 a
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Here, & (2?— 3} + 4-.5) and

Q(4.?+j—2.f?)

We know that,
If 4 and & are two points with position vector 2 and b then the position vectar
of mid point C is given by
3+b
2

Let & is the mid point of 2.

P43

Position wector of 8 =

. 2- 3+ 4k + 4+ -2k

o
_Bi-2j+2k
2
2(3?‘-}+E)
-

Position vector of mid point = - } +k
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Here, point £ = (1,2, 3)
.3=.?+2:;'?+3.f?

Point @ = (4,5, 6)
5 = 4.?+5j + 6k

@ = Position wector of Q@ - Position vector of £

(45+5}+6E)—(?+2}+3ﬁ?)

4/ +5j+6k -1 -27 -3k
W+ 3]+ 3k
3(!+}++’<)

P3| = a1y + (1) + (1)

=341+1+1
3 - 45
Unit wector in the direction of @ = 2
Pl
sfi+]+R)
= T
. . . . — 1 = = -
Unit wvectar is the direction of £ = E(a + ] +.f<)
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The position vectors of 4 B and C are 2i- :F'— f:' e 3:7'— Skcand 31— 4}' — 4k
respecively.

Thersfors,

AB=—i-25 6k BC=2— j+kamd CA=—+37 5k

Clearly, AB+BC +CA=0.

So, AB, BC, CA form a triangle.

Now
(43|~ i 4236 - i1
[BC|=JATTTT= 6
@|=qh—9—25 i e
Clearly,

[43[ - e - fef

AB*=BC? +c4’
Hence A4BC is aright triangle right angle at C
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Find the position vector of the mid point of the vector joining the points P (2, 3, 4)
and @ (4, 1, - 23,

Sohtion 16:

The position vector of mid-point R of the vector joining points P (2, 3, 4) and Q (4, 1,
- 2% is given by,

aﬁ_{2?+3}+45)+0ﬁ+}—2£)_(z+4ﬁ+{3+ﬂ}+{4-z]£
2 2

-

=3

_6i+4j+2k
7

+2f+§
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x[f+j+§)is a unit vector ifl.r(f+}+k"]‘=l.
MNow,

(i k)
=4 x +x =1

=3x =1

=1

=3x=1

|
= ¥ =t
J3

. . 1
Hence, the required value of ¥ is +— .
W3
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We have,

G=i+j+k. b=2—j+3kandé=i-2]+k

2i—b+3¢ = 2{f+j+E]—(zf—j+3£}+3(5—2j+£)
=20 42]+2k—2i+j-3k+3i—-6]+3k
=3 -3j+2k

Pa-b+3¢|= 3 +(-3) +2" =BT954 =22

Hence, the unit vector along 25 —h + 3¢ s

2i-b+3¢  3i-3j+2k 3 . 3

: 5 2
- = = i- +
|2£E—b +3E| J22 NN NG5

-~

k.
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Here, 3=?+}++’?
B=di-27+3k
c=i-2}+k

23-b+3c

=2(?‘+}+E)-(4?-2}+3E)+3(?-2}+E)
= 42 4Rk -4 42 -3+ -6 + 3k
=i-2j+2k

Let 7 is a vector parallel to 2a-b+ic

Sa, 5=1(25-E+35)

Where 2 is any scalar

=A(?-2}+EE)
d = Ai-a2j+ a2k (i)
Given that |a|= &

\([A]2+[-21]2+{2112 _
Jaaz

34

=60

a]
a]
12
K]
A=2
Put the value of 2 in equation (i)

d=2i-2{2)j+2(2)k
=2 -4+ 4k

& vector of magnitude 6 which is parallel to 23-b+3Cis given by
P ajeak
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Given that
a’=2?+3}’—?€
and
b=T-27+k
Thus, Find a vector of magnitude of 5 units parallel to the resultant of the vectors
EI+5=2?+3?—E+ T-27+k
-d+b= 37+7
=>|H+5|=J9T=m
Thus, the unit vector along the resultant vector @ + bis
V10

The vector of magnitude of 5 units parallel to the resultant

37+7 [5n =
vector=——=—x5= —[31+Jr]
V10 2
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Let D be the point at which median drawn from A touches side BC,

Let 3, b and 2 be the position vectors of the vertices &, B and C.

Position vector of D = -;c ,,,,,,,,,, [Since D is midpoint of B and C]

A b+e _, B+e2a Ba+ea AB+AT J4T+31-F+4k
- _ - _ : BB i

AD =2 i+2k

|§D‘| = JA+ 4 = 42 units

Mote : Answer given in the book is incorrect,





