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Algebra of Vectors Ex 23.1 Q1(i)

Morth
\ P Scale
10 km
Jﬂn- ‘é‘b
West - - Fast
(8]
 J
South

Here, vector ﬁrepresents the displacement of 40 km, 30° East of North.

Algebra of Vectors Ex 23.1 Q1(ii)

Morth

1 Scale
F0 km
Bl e ] East
0 45°
50 km
v .
Souih

Here, vector ﬁrepresents the displacement of 50 km, south-east

Algebra of Vectors Ex 23.1 Q1(jii)

Morth
X

Wikt - A = Fast

Y
South

Here, vector mrapressnts the displacement of 70 km, 40° porthof west

Algebra of Vectors Ex 23.1 Q2 60 ;\\'CJ
@)

(i) 15 kg is a scalar quantity because it involves only mass @

direction.

(i) 20 kg weight is a vector guantity as it involves both magnitude and 6 @

(iify 45° iz a scalar quantity as it involves only magnitude. \'@ %-
(¥} 10 meters south-east is a vector quantity as it involve direction. Q% Q

{v) 50 m/s? is a scalar quantity as it involves magnitude of acceleration. . 2
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M||_LTE)NS‘|‘F}R {3 Time period is a scalar quantity as it involves only magnitude,

{iiy Distance is a scalar gquantity as it involves only magnitude.

{iiiyDisplacement ic vwector quantity as it involves both magnitude and direction.

(iv) Force is a vector guantity as it involves both magnitude and direction,

{w) Work done is a scalar quantity as it involves only magnitude.

() velocity is a vector quantity as it involves bath magnitude as well as direction.

(vil} Acceleration is a vector quantity because it involves both magnitude as well as
direction.

Algebra of Vectors Ex 23.1 Q4
0]

Collinear vectors are

T .
X,z and b
~ 4

y.c

3,d

(i)

Equal vectors are
; and &

% and b

3andd

iy

Caoinitial vector are

g,y andz

{iv)

Collinear but not equal
b and z

% and z

Algebra of Vectors Ex 23.1 Q5

¢iy a and b are collinear . it is true.

(i) Two collinear vectors are may not be equal in magnimde, so it is false.
{iiiy. Zero vector may not be unique, so it is false.
(iv) Two vectors having same magnitude are may not be collinear
so it is false.
(%) Two collinear vectors having the same magnimde are may not be
equal, so it is false. :
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Algebra of Vectors Ex 23.2 Q1

Given that, 2, @, 8 are collinear,

— —_—

It also given that, PQ = 3 and Q8 = b

T
=a+b
PR =3+b
Algebra of Vectors Ex 23.2 Q2

- c [:
. - - .

/ F ", 4
e " N o . T
t T i : e

=8

Given that, 5J 5, andc are three sides of a triangle.

s+b+c

= AB+BC+CA

=AC+CA [SinceA_é-i-R- ﬁ]
=AC-AC [Sincea=.4_c-‘]

-0

So, 3+b+C=10

Triangle law says that, if vectars are represented in magnitude and direction
by the two sides of triangle taken is same order, then their sum is represented
by the third side taken in reverse order.

Thus,
a+b=c
or
-

i W
[T

=5
b+c=3

Algebra of Vectors Ex 23.2 Q3

Here, itis given that 3 and B are two non-collinear vectars having the same
initial point.

Let 3=A48 and b= AD , S0 we can draw a parallelogram ABCD as above.

By the properties of parallelogram
BC=b andDbC=a

In A4EC,

*

O

Using triangle law, 60 \

AB +BC = AC @
3+b=AC - (i) %

In AdED, é Q

Using triangle law, %&

A0 +DE = AE

DE=a-b -} ‘\’\\O @fb
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Given that wvis a scalar and & is a vector such that
ma=10
m{alaﬂ'+b1}+cl.§) =Oxi+0x]+0xk [Since let 3 = al?+b1} +CIE:|

malaﬂ'+mbljﬂ'+mcl£= Osi+0%)+0xk

Comparing the coefficients fo,},ﬁ?ofLHs and RHS,

may=0=m=0 ar 3 =0 (i
mby=0=m=0 or by =0 (i
mcy=0=m=0 or ;=0 iy

From (i), (i) and (i)

m=0 ar a =b =cy=10
=m=10 ar @=ali+bj+cj=0
=m=0 or 3=0

Algebra of Vectors Ex 23.2 Q5
(i)
Let a = al.?' + bJ + clﬁ?

b= azf +b2} +cz.f?

Given that, 3= -4

alaﬂ'+blj +CIE = —92? s b2} - cz.f?

Comparing the coefficients of §, j, & in LHS and RHS,

gy = 9z oy
b1 = ‘bz (2)
gy = —Cy €)]

|a| = Jaf+ b+t

Using {13, {(2Yand (3},
[l = a2 + (-b2)” + (o)

|a| = Jat+ bt o
|- Bl

iy

Given & and b are two vectors such that |§| = |5|

It means magnitude of vectar 3is equal to the magnitude of vectar B, but
we cannot conclude anything about the direction of the vector.

So,it is false that

|a‘=|b‘:>a=ib

(i
Given for any vector 3and b
- Bl

It means magnitude of the vector 3 and b are equal but we cannot say any

thing about the direction of the vector z and b.and we know that = b means
magnitude and same direction. So, it is false.
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In AADC, using triangle law, we get
CO+0A=CA -

In 4A8C, using triangle law, we get
BC +CA = 8BA -—{ii

Put value of C4 in equation {ii},
BC +CD +DA = BA

Adding B4 on both the sides,
BA +BC +CD +DA = BA + BA

. BA+BC+CD + DA = 284
Algebra of Vectors Ex 23.2 Q7

(3
Given that ABCDE is a pentagon.

_ —  ——  ——  —

A8+ EB8C+CD +DE +EA
(A8 +5C)+ D + DE+EA

=AC+CD+DE+EA [Using triangle law in AAEC, ﬁ+ﬁ=ﬁ]
- {AC + 70) + DF + EA

={E)+E+ﬁ [Using triangle law in AACD, A_C.+C_D.=E:|
- AD +DA

= AD - (-AD)

-d

. AB+BC+CD+DE+EA=1

(i

It is given that ABCDE is a pentagon, So

_ — ——  —  ——

AE + AE +BC +DC +ED + AC

- (A8 +BC) + AZ + DT + ED + AT

= E+D_C‘.+[I§ +E)+R‘. [Using triangle law in A48C, A8 + BC = Hf]
- AC+DC +(aB)+ 30

=AC+DC-DA+AC

_ = ——  ——

=AC+0C+ AD + AC
=AC+AD +DC + AC
=AC+AC +AC

= 340

So,

AE + AE +BC +DC +ED + AC = 34AC
Algebra of Vectors Ex 23.2 Q8

Let O be the centre of a regular octagon, we know that the centre of a regular
octagon bisects all the diagonals passing through it

Thus,

oA =-0E (i}

08 = -0F (i)
OC=-06 (i)
00 = -0H (v

adding equation {1}, (i), and {iv),
OA + 08 + OC + 0D = -OF - OF - OG - OH
O + OB + 5C + OO+ - - [OF + OF + G + O]

OA+0E+0C+0D+0E+0F +0G +0H =10
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Algebra of Vectors Ex 23.2 Q9

e
Given, A8 +PE+PD = BT
AP +PE = PC-P0
AP +PE =PC+DP [Sinceﬁ=—ﬁ]
AP +PB = DP +PC
5 -5 Using triangle law in ﬁAPB,iﬂ‘+E=ﬁ
Using triangle law in ADPC, DP +PC =DC

Therefore, A8 is parallel to OC and equal is magnitude.
Hence, ABCD is a parallelogram.

Algebra of Vectors Ex 23.2 Q10
We need to show that

E+AC+AD +AE + AF = 64

Wwe know that centre © of the hexagon hisects the diagonal 4D

o=

AD, BO = -EC; CO = -FO

I
ra| =

=

=]

=
1t

w sl 8l sl
3l 818l 8l
33l 5 83l

Adding these equations we get

(AB +AC + AD + AE + AF) + (B0 + G5 + DO + 26 + 70)

=5 Ad
= {A_§+A_C-+A_5+AE+AF}+D_5=5A_-
But DO=-40
AB+AC+AD +AE + AF = 6 A0 @
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Point R divides the line joining the two points P and Qin the ratio 1.2 internally.

1[3- 6]+ 2(23+6) =5

Position wector of point R =
1+2 iG]

Point R divides the line joining the two points P and Qin the ratio 1.2 externally.

1la-b)-2(2a+b] _=3- .
Position wector of point R = ( 1J 2( )= 36145=35+4b

Algebra of Vectors Ex 23.3 Q2

Here itis given that 5, 5,5 and & be the position vectors of the four distinct

points 4,8,C,0 such that

b-a=c-d

iven that,

—

G
b-a=c-d

]
al

So, A8 is parallel and egual to O {in magnitude),

Hence,
ABCD iz aparallelogram.

Algebra of Vectors Ex 23.3 Q3

Here, it is given that 3,5 are position vector of 4 and 8.
Let © be apoint in A8 produced such that AC = 348,
It is clear that point C divides the line A& in ratio 3: 2 externally.

So position vectar paint C is given by
mb - na

E= -ha
m=-hn
_3h-25
S T3-2
C=3h-23

Again, let O be a point in 84 produced such that 80 = 284,

Let & be the position vector of 5. It is clear that point & divides the line 48
in1:2 externally. So position vector of & is given by

a=m5—n5
m-n
25-h
TTao1
F=23-5

Wondershare
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f Vectors Ex 23.3 Q4
given that

Sc -6 = 0
3a+5c=2b+6d (i)

Sum of the coeffidents on baoth the sides of the equation {iY is 8, so divide
equation (i) by 8 on both the sides,
35+5C _ 2b+6d

= B8
da+5c _ 2h+6d
3+5 2+6

It shows that position vector of a point p dividing AC in the ratio 3: 5, is same as
that of a point dividing 2D in the ratio of 2 : 6.

Hence, point # is comman to AC and 8D, Therefare, # is the point of intersection of AC and
BD,

So, A,8,2 and O are coplanar.

Position vectar of point # is given by
33 +5C 2h + 6d
ar
g g

Algebra of Vectors Ex 23.3 Q5

We have given that
5p-2q+6F-95 =0

Where ,_D.,a,.; and 3 are the position vectors of point 2,Q,8 and 5.

5o+ 6F = 24 + 95 (0

Sum aof the coeffidents on bath the sides of the equation {i} is 11, So divide
equation (i} by 11 on both the sides.
Sp+Br 2G+95

11 11
Ep+6F 2 +05
E+6 2+49

It shows that position vector of a point A dividing & in the ratio of 6: 5 and Q8 in the
ratio of 9: 2. Thus, 4 is the common point to 22 and Q& and it is also point of intersection
of £Q and Q5.

So,
£,Q,R and 5 are coplanar

Position vector of point A is given by
Sp+6g . 23+9s Algebra of Vectors Ex 23.3 Q6

11 11 let ABC be a triangle.
Let the position vectors of A, Band C with respect to some origin, O be

@,b and € respectively.
Let D be the point on BC where the bisector of ZA meats.
let d position vector of Dwhich divides BC internally im théyatio $\agd v,
where 8 =|E.’:"| and v=|Eé|
Thus, =2 - @land y=1b -
Thus, by section formula, the position vector a@f Lds given by
o0 = ,85 +yT

B+y
Let o=1b -2
Incentre is the concurrent point*afiaigle bisectors.
Thus, Incentre divides the lite ADvin the satio o8 + v
Thus, the position vectoreaf \incentre s

f"aﬂfa::f *B+ Y \Jod +Bb + T

equal to =
q oa+B+y a+B+y
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Algebra of Vectors Ex 23.4 Q1

Here, in AABC, O, E,F are the mid points of the sides of 8C, C4 and A8
respectively. And O iz any point in space.

- = 4 o+

Ty
+
[nys

[Using mid paint formula]

“hi
1]

OD +OF +OF =d+e+7
B+ a+c  a+
= + +
2 2 2
B+C+a+C+3+b
2
2ﬁ+5+ﬂ
2
=a+b+c

= OA + 08 + OC

b

So,
O + OF +OF = OA + 0B + 0C
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Algebra of Vectors Ex 23.4 Q2
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 3,5 and & respectively.

&z AD, BE, CF are medians, O,F and £ are mid points.

- 2] . . .
Position vector of & = ;—c [USlng mid point fDrmuIa]
Paosition vector of £ = c;a [Using mid point formula]
. 3+5 . o
Position vector of F = 5 [Usmg mid point formula]

Moy,
AD + BE + CF

[5+E «] [E+5 «] [§+B 41
= -3+ -b+ -c
2 z2 z

b+C-23 C+a-2b a+h-2C
+ +

2 2 2
B B+E—23+E+3—25+5+5—25
B 2
_2b+2c+23-2b-23-2c
2

o4 | Oy

L AD+BE+CF =10
Algebra of Vectors Ex 23.4 Q3

Here, it is given that ABCD is a parallelogram, £ is the point of intersection of
diagonals and © be the point of reference.

sing triangle law in 44082,
OF +PA = 04 0]

sing triangle law in AQES,
OF +PE =08 (il

Using triangle law in A0PC,
OF +PC =0C (i)

Using triangle law in A0PD,
08 +PD = 0D (iv)

Adding equation (i), (i), (i), and (v,

OF +FA+OF +PE +OF +FC + OF +FD = CA + 0B + OC + 0D
40P +PA+PE +PC + PD = 0OA + OB + OC + 0D
45F +PA+PE -PA-PB - CA+ 0B +0C+0D Since £C = -PA and £D = -P8

as £ is mid point of 4C, 80

40F = OAd+ 0B +0C + 0D
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Afa) P Bk

Let A& C& be a quadrilateral and 2,4, 2,5 be the mid points of sides A&, 8C,
Co oand 00 A respectively.

Let position vector of 4,8, C and O be 5, BJ E, and g

. 3+6) (b+c C+ad
So position vector of #,Q,8 and & are [a; ], [ ;C], [C; ] and

d+a .
= respectively.

Pasition vectar DfP_(é
= Position vector of Q@ - Position vector of 2

(B+l) [3+E
2 2
B+i-3-5
2
o-a .
= |
5 (i)

[}

Position vector of 58

= Position vector of 8 - Position vector of &
(243) (343
2 2

= iy

Using (i) and (i},
PQ = 5R

So, PORE is a parallelogram.
Therefore, PR hisects Q8 [as diagonals of parallelogram]

Line segment joining the mid point of opposite sides of a quadrilateral bisects each
other.
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Igebra of Vectors Ex 23.4 Q5

B

Let 3,5,C,d be the paosition wvectors of the points 4,8, C, and & respectively.
Then, position vector of

mid point of A8 = a;—b
mid point of 8C = 5;—5
mid point of CO = E;a
mid point of 04 = 5;—8

Q is the mid point of the line joining the mid points of A8 and <D

a+a c+d

2 * 2
roorQg=—= =
b Q 5
_5+B+2+3
4
Let p be the position vector of 2, Algebra of Vectors Ex 23.4 Q6
Then, Let A[:a),B[b} and C’[c‘) be the position vectors of the vertices of the triangle
24 +PE + PC +PD AABC and the length of the sides BC, CA4 and 4B be [m and n respectively.
3-F+B_F+d-F+d-F N
=[5+E+E+B]-4‘ m
_ 4[a+b+c+d _5]
4 By D RG]
—_— —_—
= 4p g

The internal bisectorofa triangle divides the opposite side in the ratio of the sides
containing the ang les.
Since 4D is the internal bisector of the Z4ABC,

BD_4B_n
DC AC m o y
Therefore position \’Bch}fﬂfD=w
m+n
Let the internal bisector intersectat ]
DB,
Al 4B :
BD n @

Therefﬂi'ic " 0 ’\O
2.2 %66
BC _m+n \® %.Q
= CE) Q
D= O ) K
From a};d (3)..] = gf\\\ Q)(b
T NN A\

Therefore,

fi g
£$}?m+n}+fa ; 5
Pusﬂiuﬂ\-‘eclmoff; 7 P ottt

N [imin l+m+n
Similarly, we gén pr t Tlie on the internal bisectors of angles B and C.
Hence the three Meectors are concurrent
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Algebra of Vectors Ex 23.5 Q1
Here  a=-4/-3]

R
25

==5
|a| =5

Algebra of Vectors Ex 23.5 Q2
Here 3=12 + n}
5 = fr2)" + )
13 = 144+ n? [Since |5|=13]

Squaring both sides,
2
(13)" - (\4144 + nz)
160 = 144 +n°
n% =160 -144

n? =25

n=i-J'2_5

=15
Algebra of Vectors Ex 23.5 Q3

Herge, 3= 3 +}
Let bis any vectar parallel to 3

So, b =43 {where 4 is any scalar)
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(i) Here, A={(4,-1)
& =(1,3)

Pasition vector of A = 4 — }

Position vectar of 8 =/ + 3}

AE = Positian vector of 8 - Pasition wector of 4
=[?‘+3}]—[4?—}')
=i+ 3} -4+ }

A8 = -3 +4]

-Jo+16
- 5
|A_5'|=
AB = -3 +4]

(iyHere, A=[-£,3)
& ={-2,-5)

Position vector of A4 = -6/ + 3}

Position vector of 8 = -2/ - 5}

A E = Position vector of & - Position wectar of A
- (-2?‘ - 5}) - (-5?‘+ 3}}

= -2 -5j+6-3]

AE = 4/ - 8]

[AE] = {47+ (-8)°
= fl6+64
=80
=165
= 4f5

|I5'|=4J§

AE = 4 - 8]

Algebra of Vectors Ex 23.5 Q5
Here, A=[-1,3)
5 ={-2,1)

Position vector of 4 = —f+3}

Position vector of & = —2?—1—1}

AE = Position vector of & - Position vectar of 4 E 0 &SCJ

(—2.7'+ }) - (—? + 3})

—?2?'+2'+?—3} %Q
J \(& Q

So,
Coordinate of the position vector equivalent to AE = (—1,—2} : )
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- Here, A=[-2-1]
c={1,-2}

Let D =[x ¥)

AE = Position vector of & - Position vectar of 4
- [3?-nx}}-{-2?-}}
=W -Ow 4214+

AB =5+

DC = Position vector of C - Position vector of &
= {; - 2}] - {Xf+ y}]
=i- 2} -xi - y}
e = (1—x).?+[:—2—y)}
Since ABCD is a parallelogram, which have equal and parallel opposite sides.
So, ﬁ = D_C’

[y =(1—x)?+{—2—y)}'

Comparing components of LHS and RHS

E=1-x
x=1-5
X =-4
l=-2-y
y=-2-1
¥y =-3

So, coordinate of & is [-4,-3)

Algebra of Vectors Ex 23.5 Q7
Here, A(3,4),8(5-6),C(4,-1)

F=+4)
b=5-6]
c=4i-]
O,

Z+2b-3C = (3?+4}]+2{5?- 5}]-3(43-})
=W+ 4] +100 - 127 - 127 +3)
=i-5j

na+2b-3c=i-5]

Algebra of Vectors Ex 23.5 Q9

|A_§|= E units
7 T
*

|B_5|= 8 units 60 \§)

[48)- i-3)F + (6] 74) O

|.4_5|= S units %\' %.
Here, |.4?§|= |A_5| OQ KQ

*
5=5 ,\\\ @@
So, there are two sides A8,and 8C of AAEC have same length. Q\ V
AABC is an isosceles triangle. . Q
N\
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Algebra of Vectors Ex 23.5 Q10
Leta=i+ ﬁ}

Suppose bis any vector parallel to 3

bh=A3 where 4 is a scalar

=1(?+J§})
b= Al ++834]
Bl - i « (4
= +J417
=21
Unit vectar of B=£
Pl
f oA +ER)
=Y
- kH"‘E}]
b= 2
b-=fi+433)

Algebra of Vectors Ex 23.5 Q11
(i) Here, P ={(32)

Position vector of @ = 3/ +2}

Component of # along =-axis = 3.7'

Component of 2 along y-axis = 2}

(iyHere, @ ={[-51]

Position vector of @ = -5 + ;

Component of & alang x-axis = _gi

Component of @ along y-axis = }

(iyHers, R =[-11,-9)

Position vectar of & = =11/ - 9}

Component of  along x-axis = -1

Component of & along y-axis = —9}

(iv) Here, & =(4,-3)

Position vectar of § = 4 - 3}

Component of & along x-axis = 4 @

Component of & along y-asis = -3 0 . 0
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Algebra of Vectors Ex 23.6 Q1

Magnitude of a vector xf+y} +zk is given by qf[x]z +y2 +z2,
So,
8] = 2 + (3 + -8}

= f4+0+36

A =7

Algebra of Vectors Ex 23.6 Q2

ot

Unit vector of & =

T

Unit vectar of 37 + 4 - 12& = 3+ 41— 12K
W+ (4 (22’
_si4aj-12k
Jo+16 + 144
_ ¥ +4j-12k

4169

Unit vector of {3?‘ 4] - 12#?] - %{3?4 47 - 12E)

Algebra of Vectors Ex 23.6 Q3

Let 5:4’-}+3E
B=2+]-2k
b=i+2j-2k

Letd be the resultant DFE,E, and E',
d=a+b+cC
= (i -7 +3k)+[2i+5-2K)+ 7 +2] - 2k)
d=4i+2j-k

-

Unit vector 4@ = %I

 4ie2) R
47+ (2 + (1)
~ 4i4+2]-k
R Trrrst %]


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ . [

PDFelement

Remove Watermark g

Algebra of Vectors Ex 23.6 Q4
Let PORS be a parallelogram such that PO = a = 7+ j— icand
OR=b=—2i+7+2k

MILLIONST /R

]J a Q

In 2POR
PO+0OR=PR
ﬁ=5+5=?+_}—i&+(—2§+}+2§)
P_R.=—;+2_}+E
In 2PSQ
PS+50=PQ
s_'g=&—3=3+}—:}—(—2§+}+21}:)
50=31+07-3k
PR _-i+2j+k_ 1
PR Viz4=1 6
— FO 3107-3k 1 . =

The unit vector along Q=@=m=$“_k)

The unit vector along PR= [—‘I‘ + 2_} + fﬁc)

Algebra of Vectors Ex 23.6 Q5
35—25+4E=3(3?—}'—4#?)—2(—2?+4}—3E]+4{?+2}—E]

=0/ -37-128 + 4 - B8] +BE + 4 + 0] - 4%
=17 - 3] - 10k

35 - 2B + 42| - .J{l?]z +{-3)" + [10)°

= 4289 +9+100
= J308

35-25+4E|=J398

Algebra of Vectors Ex 23.6 Q6
Here, PO =3i+2] -k

Position vector of & = i - } +2k

.Wj = Position wector of Q@ - Position wector of £

I+ 2} -k = position vectar of Q- :; - } +2£)

Position vector of @ = [3.?+ 2} - E} + l: - } + ZE}

= 4?+}+E @
\} O
Coordinates of @ = {4,1,1] 6 \
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Igebra of Vectors Ex 23.6 Q7
et A=7-7

E=d4+ 3}+ B
C=Z-4j+ck

AE=B_-A
=(4ﬂ++33+E)—:T—3}
=4|T+33+E—f+3

=F+45+B
48] (37 + (47 + (1 B+ 16+1 - y26
BS-C-B

= (2?-43+5Q}-(4J+ 3}'+E)
=21 -a47+sB 4 -37-R
=-2-77+ 4R

[BE|= (@ + (1) +(4)" = A7 T8 = 65

G| = Y1) + (37 + (-5 = T+5+ 25 =35

bl ——2 — (2
Here, |48 +|CA" = [BC|
26435=69

Bl=E9
LHE = RHS

Since sum of square of two sides is not equal to the square of third sides. So,
AABC is not a right tiangle

Algebra of Vectors Ex 23.6 Q8

Here,

Let vertex A=yl + a5 ] + aak
vertex B = b1+ b, T+ bk
vertex C =, + ¢, + 05K

Side AB =B- 4
= (blf+b23 +b3E} —(alr+ aﬁ#aﬁ}
AB - ("51“f"l)'ir*'("!-_"z“5'2}3'"{53“5'3);E

BEC=C-B
= {c1f+.:2}' +C3£) - (b17+b23+b3£}
—ef +op gk bl — b, - bk
BC =f{c, - b))l +(c, - by} T+ (s - b3) K

AC = {le+ Oy} + CSQ} - {alh a0+ aSE}
s+ ik -8l — 8,7 - &k

E = {Cl_ 31)?+ {Cz —32]34' [C3 —33}£

|E| = ‘J{bl - 31)2 + (s - ‘5"2}2 +{b; - 33)2
|%| = Vf{cl - *'51]2 +{cz - bz)z +{es - *'5‘3}2

ac| - Jei-a) +{e2-a) +fea-as)
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gebra of Vectors Ex 23.6 Q9
re, given vertex A = {1,-1,2)
A=i-j+zk
vertex & = 2,1, 3)
E = 2?+}+3£
vertex € =[-1,2,-1)
C-ie2j-F
Centroid © = A +i tC
:'—j+2@)+(23+}+3£}+{—?+2}—ﬁ?)
B 3

_ 2?+2}+4E
3

Centroid © = E+2_J+ﬂ
3 3 3

Algebra of Vectors Ex 23.6 Q10

The position vector of point R dividing the line segment joining two points
P and Q in the ratio mv #ois given by:

i Internally:

mb + na
m+n

i, Externally:

mh —na

m-—n
Position wectors of P and Q are given as:
OP=i+2j—kand OQ=—i+j+k

(I} The position vector of point R which divides the line joining two paints P and Q
internally in the ratio 2: 1 is given by,

2(—f+j‘+§)+l(f+2}—§) (—25+2}‘+2A:)+(f+2j—§}

OR = =
2+1 3
_Tirdjrk_ 1, 4.1
3 303773

Algebra of Vectors Ex 23.6 Q11
Here, P {2;— 3} + 4@] and

Q{qi+}—2ﬁ?)

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

Let & is the mid point of Q.

B+q
2
Pi-3] 4k +4i+ -2k

Position wector of 8 =

R -

2
_6i-2j+2k Q\
2 b

2{3?-}+E)
2

Position vectar of mid point = 3 - } +F

Remove Watermark

mm Wondershare
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Here, point @ = {1,2,3)
.*_3‘. =?+2}+3E

Point @ = [4,5, 6)
_Q. = 4f+5}+6£

.*3'_Qr = Position wector of Q - Position vector of 2

= {4«?+5j+6ﬁ?}—{?+2}+3£)

=4i+5j+6k —i-2)-3k
=3 +3]+3k
= 3{." +}'+.f<)
[P3]= 302)” + (57 (1)
=341+1+1
[pQ|- 33
Unit vectar in the direction of 2 = 2
E
3:?+}+E)
3

. . . . — 1 457 = =
Unit vector is the direction of PQ = E(a +j +k}

Algebra of Vectors Ex 23.6 Q13
The position vectors of 4 F and Care 2i— }'+ j;:,'!‘— 3}'— Skand 3i— 4}' —4k

respectively.
Therefore,

AB=—i-27-6kBC=2i— ek amd CA=—i+3j+5k
Clearly, AB+BC+CA=0.

So. E ﬁ & form a triangle.
Now

| T il
|- (AT 6

Clearly,
- e -l

4B’ =BC 4’
Hence A4BRC isaright triangle rightangle at C.

Algebra of Vectors Ex 23.6 Q14

Find the position wvector of the mid point of the vector joining the points P (2, 3, 4)
and Q (4, 1, - 23

Soltion 16:

The position vector of mid-point R of the vectar joining points P (2, 3, 4) and Q {4, 1,

- 23 is given by, 60 ’\C)

__ (2f 3 ak) (44 ]-2k) (20a)i4(341) 4 (a-2)k <
OR = =
2 2 &6 Q
_ 6l +4)+24 \(b

S T o3 2 ,?+i(
L &,
Algebra of Vectors Ex 23.6 Q15 Q KQ
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x[f-ﬁj-ﬂ;)is a unit vector if|x(f+j+f;:)‘:l .

Now,
|x(f+_,?+£)‘=l
=+ =1
=3’ =]
=3x=1
1
X =
NE)
Hence, the required value of x is +l
’ 3
Algebra of Vectors Ex 23.6 Q16

We have,
G=i+j+k b=2i—j+3kandé=i-2j+k
2i—b +3¢ = 2{f+j+£]—(25—j+3i§}+3(f—2}+,€)

=2 42+ 2% -2+ -3k +3i—67+3k
=3 -3j+2k

Pa-b+3¢|= 3 +(-3) +2* =BF9¥ 4 =22

Hence, the unit wector along 25 — b + 3815

2i-b+3¢  3i-3j+2k 3 .

3 . 2 -
i =i k.
pa-b+3| V2 2 2
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Hereg,

23-b+ac
=2{?+}'+E]—[4f—2}+3£]+3[?—2}+ﬁ?}
=2 +2jok -4 +2f -3k + 3 -6+ 2k
=i-2j+2k

Letd is a wector parallel to 23-b+3%

S, E}=1[25-B+38]

Where 2 is any scalar

=z(?-2}+2£}
g =ar-azj+azk M
Given that |-.:.'"|= =}

J{,z)z +{-22) +(22)° =6

A2+ aa?pa2? -

02
32 =

=]
5]
2=2

3
A=12
Put the value of 2 in equation [j)

d=2i-2()i+22)k
=0 - 4] +4k

A& vector of magnitude 6 which is parallel to 23-b+3cis given by
2 4]+ 4k
Algebra of Vectors Ex 23.6 Q18
Given that
=21 +37-k
and
b=T-27+k
Thus, Find a vector of magnitude of 5 units parallel to the resultant of the vectors
?1'+B=2'f\+3}'\—1?+ T-27+k
Sd+b= 37+7
= |'a’ + B| = JST = m
Thus, the unit vector along the resultant vector d +B is
V10 <
The vector of magnitude of 5 units parallel to the resultant 60 ;\}0
O

:3?+}\ _[5m. %
vector Nt x5 \]j[SHJ] @ be
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Let D be the pcint at which median drawn from A touches side BY
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Letd, b and &be the posiion vectors of the vertices &, B and <.

Position vector of D = b ;C .......... [Since D is midpoint of B and C]
Eﬁ=5+c__é=5+c—25=5—a+c—a= + T+ T +37-7+4k
2 2 =2 2 =2

AD =2 0T+2k

|;5\_5| = &+ 4 = 42 units

Mote : Answer given in the book is incorrect.
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Algebra of Vectors Ex 23.7 Q1
Here, position vector of A = Position vector of 4 = Z-254+30
position vector of & = Position vector of & = 22 +3b - 4C
position wvector of © = Position vector of C = -7b +10C

A8 = position vector of 8 - position vector of A
- (23435 - 4) - [3- 2B + )
=2a3+35-4C-3+25-3C

A8 = 3+5kh- 7

BC = position vector of C - position vector of 8

[-?S+ 105) - [23 +35 - 48)

—7h+106-23- 35 + 4¢
BC = -23- 105 +14C

From A8 and E., we get

5C - -2 (78)

So, AE and BC are parallel but & is a common wector. Hence,
A,8,C are collinear,

Algebra of Vectors Ex 23.7 Q2(i)
Let the points be A, 8,C

Pasition vectar of A = 3
Position wector of 8 = &

Pasition vectar of © = 33-25

AE = Pasition vector of & - Position wvector of 4
b-3

EC = Position vector of C — Pasition vector of 8
33-2k-0
33-3h

Using A8 and BC

Let &C = ,E{EB'} [where 2 is and scalar ]
3-35-a(5-3)

33-35=4b- 43

33-3b= A2+ b

Comparing the coefficients of LHS and RHS, we get

-A=3
A=2
i3

Since the value of 2 are different.
Therefore,
A,8,C are not callinear,
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Algebra of Vectors Ex 23.7 Q2(ii)
Let the points be 4, 8,C

Pasition vector of A = 3+ b +C
Position wector of & = 42 + 35
Pasition vector of © = 10a + 75 - 20

A& = Position vectar of 8 - Pasition vectar of 4
- {4343) - 345 +2)

-+ =+ =

BC = Position vector of © - Position vector of &
- {105+?B—2&}—[4§+3E]
=105 +7b-2C- 43— 3b

BC = 63+ 4b -2

Using 48 and BC
5C - 2(78)

So, FERE parallel to BEC but & is acommon vectar, Hencoe,
&,B,C are collinear,

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

Pasition wector of 4 =1 + 2} + 3k
Position vectar of 8 = 3/ + 4} +7E

Position vector of € = -3 - 2} -5k

J—

£ = Position vector of & - Position vector of 4
- {3?+4}+?E}—(?+2}+3ﬁ?]
—d+d4) 47k -f-2)-3k

A8 =2 +2] + 4k

8¢ = Position vectar of C - Pasition vector of 8
- {—3?—2}—5E]—(3?+4}+?E)
=-3-27-5k-3-4)-7k

= -6i-8) - 12k

J—

L]

Uszing A& and BC we get

EC = —a{ﬁ}

So, Aag is parallel to BEC but & is a comm on vector. Hence,

A,&8,C are collinear. @
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Algebra of Vectors Ex 23.7 Q4
Let the points be 4,8, C

Position wectar of 4= 10/ + 3}'
Pasition vector of & = 127 - 5}'

Position wector of € = ai + 11}

Given that, AB,C are collinear
= AE and BC are collinear

=AE=1 {E) {Where 2 is same scalar)

= Position vector of & - Paosition vector of A= 2 - {PDSitiDn vector of C - Position vector of B}

= (12?-5})-(1D?+3}} - z[(a?+11})- (12?‘-5}”
= 12?-5}-10?-3}=1(a?‘+11}-12?‘+5})
= 2i-8j = (Aa-12R)i = (112 +54) ]

Camparing the coefficients of LHS and RHS, we get
ta-12a=2 i)
-g=112+52 (i)

~5 =164

-
16

1--1
2

Put the value of 2 in equation (i},
Aa-121=2

a-(-4)x(-2)

a=8
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Let 4,8,C be the points then

mm Wondershare

Position wector of

A=3+b
Pasition vector of 8 = 3 - B
Pasition vector of © = 3+ 2

—_—

A& = Position vector of 8 - Position vector of A

A8 = -2b

£ = Position vector of © - Position vector of 8
- G+ 28)- [3-5)
=d+ib-a+h
- ib+b

BC =(a+1)b

Using 48 and R‘: we get

5[

A+1
Let =
=)+

Since A is a real number. So,

# 15 also areal no.

So, AE is parallel ta B_C., but & is a common vectar, Hencoe,
A,8,C are collinear,

Algebra of Vectors Ex 23.7 Q6

Herge, aq’+O_B.=aB’+O_C‘.

So, AE is parallel to EC but E is a common vectar. Hence,
A,8,C are collinear.

Algebra of Vectors Ex 23.7 Q7
Let the given pointsbe 4 and &

Position vectar of 4 = 2/ - 3} + 4
Position vectar of 8 = —4f + 6} -8k

Let & be theinitial point having postion vectar

Dx?+Dx}+DxE

04 = Position vectar of 4— Position vector of O
={2?—3}+4E]—(Dxf+0x}+ﬂx£}
=2l -3)+ 4k

OF = Pasition vectar of 8 - Position vector af O
={—43+5}—8E}—{Dx?+nx}+uxf£}

OF = -4l +6] - 8k

Using OA and OB, we get
o - -2(54)

Therefore, 0A is parallel to O but @ is the comman point to them . Herce,
Aand & are caollinear.

Algebra of Vectors Ex 23.7 Q8
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Here, A={m, -1}
& =(2,1)
C={4,5)

AE = Pasition vector of & - Position vector of 4
= (2?+})—(mﬁ—}}
= 2?+} e +}

=f{2-m)i+2j

&C = Position vector of & - Pasition vector of 8
=(4+“‘+5}')—(2?+}}
=4 +5;-2i-
BC =20 +4;

A,B,C are collinear. So, A8 and BC are callinear.

So, AE = ,a{ﬁf)

{2-rm)i+2j- 1(2.7'+ 4}'}, far A scalar
{2-rm)i+2j=24i+42]

Comparing the coeffident of LHS and RHS.

2-m =23

2_2m=i (I}

43

4

=1 fii)

R = R

using {i) and fii)
2-m

z
4-2m ==z
-2m=2
-2m=2-4
-2m=-z
e 22
-2
m=1

[
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Here, let A =(3,4)
8= [-516)
C = (5,1)

AE = Position vector of & - Position vector of 4
- (-5?+15}) = {3?+ 4}]
=G +16;-3 - 4]

A8 = -8 +12]

8C = Pasition vector of C - Pasition vector of 8
= (5?+})—(—5?+15}')
=5+ +5 —16]

BC = 10i - 15

5o, 4{ﬁ}=—5{§f]
FERE parallel to BC but& is a common paint.

Hence, A,8&,C are collinear.

Algebra of Vectors Ex 23.7 Q10

Here, it is given that vectars

a= 2?—3} and b = —6.?+m} are collinear.

So, a=4b, for a scalar A
2?—3}=1(—5?+m}'}

20 -3] = 64 +Am ]

Comparing the coefficients of LHS and RHS,
Z2=-64

= (i)

From [l) and {ii]J
i3

3 m
m=3=3
=10

Lm=9
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BC =(11-5)i +(3-0)j +(7+2)k =6{ +3]+9%
AC=(11-1)7 +(3+2) j+(7+8)k =107 +5] +15k
EAB‘ =V +27 467 =16+44+36 =56 =214

BC| =67 +3° +9% = 36+9+81 = 126 = 3414
AC|= V10745 +15° =100+25+225 =350 = 514
~|AC| =|aB|+|BC|

Thus, the given points &, B, and C are collinear.

Mow, let point B divide AC in the ratio j-]. Then, we have:

—— 10C+0A
e
i A7 +3] 7k )+ (7 -2} -8k)

A+l
:>(;.+|)(5£—2£)= V1A +34) +TAk+i -2 -8k

=5(A+1)i =2(A+1)k=(11A+1)i +(34-2) ] +(72-8)k
On equating the corresponding components, we get:

5(i+l]=lli+l
= 5A+5=114+1
=b0i=4

= A=

=N

2
3

Hence, point B divides AC in the ratio 23,

Algebra of Vectors Ex 23.7 Q12
We have
AP= Position vector of P— Position vector of A
= AP=T+27+3k-(-2T+37+5k)=37-T-2k
5§= Position vector of B— Position vector of P
= PE=7T-k-[T+27+3k)=6T-2] -4k
Clearly, ﬁ? = 2/?!5
so vectors APand PB are collinear.

But Fis a point common to APand PB.
Hence F, A, Bare collinear points.

Similarly, CP=T+27+3k —(-3T-27-5Kk) =47+ 47 + 8k %4
andFfl=3?+4}'\+?E—['f\+2}'\+3f€]=2';‘\+2}'\+4ﬁ 0 ‘\C)
So vectors a;’and 3[3 are collinear. @b é

But Fis a common point to a;’and 6[3
Hence, C, P, D are collinear points. K% Q
Thus, A, B, C, Dand Pare points such that A, P, Band C, P, D @ q

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

point P Q KQ
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Points ( a4, - 10, 3), (1 -1, 3) and (3, 5, 3) are collinear.

S0, =10, 31 =x(1-1, 3) + (3, 5 3) for some scalars % and y.
=AL=x+3y, -10=-x+5yand3 =3x + 3y

Sclving -10 = -x + 5y and 3 = 3x + 3y for x and v we get,
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Algebra of Vectors Ex 23.8 Q1
(i} Let #,Q,R be the points whose position vectars are 2+ } - E, - 2}' +E and

T+ 4} -3k respectively.

PTj = Position vector of @ - Position vector of £

[3?—2}+E}—{2?+}'—E]

=B -2k -2-j+k
PO =i-3j+ek

Q_R‘ = Position wvector of ® - Position vector of Q@

- [?+4}'-3£)-{3?-2}+E)

=i+aj-3k-3+2)-k
= -2 +6] -4k
QR = -2PQ

Therefore, @' is parallel to P_Q' but there is a common point Q. So,

P,Q,8 are collinear.

(ii} Let 7, Q,& be the points represented be the vectors are 3 - 2} + 44?, P+ } +k

and -7+ 4} - ok respectively.

P_Q' = Position vector of @ - Position vector of 2
[—I‘+ 4] - 2E]—(3?— 27+ 4!?)

;+}+E—3?+2}—4+’?
—2i-37-3k

Q& = Position vector of 8 - Position vector of @

(—f+4}—2ﬁ?)—(f+}+£}

S P P S O

- +3] -3k
PO = QR

So, @ is parallel to Q_R’ but @ is the common point Q. So,
2,0,/ are collinear.

Algebra of Vectors Ex 23.8 Q2(i)

Here, A= 6?—?}—&'?
B=oi-3]+k
C=ai-5]-0xE

AB =B -4
=(2F—3}'+E)—(5f—?}—£}
=R -3k B +T)+k

ﬁ=—ﬁ+4}'+2§

—

BC-C-8
(43-5}-0><E}-(2?-3}+E)

= 4i-5j-0Oxk-2+3]-k
BC =2i-2j-k

A - -2 (57
Sio, AE is parallel to BC but 8 is the common point. So,
A, &, C are collinear.
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Here, E=2.'ﬁ'—}+3.f?
B=di+ 3}' +k

C=al+i+ok

[ —

AE=E-4

M+3}+E]—{2?—}+3£]

45+3}+#?—2?+}—3E
AB =2 +4) - 2k

BC=C-8
=(3?+}+2F?)—{4$+3}+F?)
=M +j+ok-ai-3)-k

BT =i -2j+Fk

J—

So, A8 = -2 (8C)
AE is parallel to BC but B is a common vector,
Therefore, A, &,C are collinear,
Algebra of Vectors Ex 23.8 Q2(iii)
Here, A=i+2]+7k
B=2i+6]+3k
C=ai+10j-k

AE=EB-4
= 2?+5}+3E}-(?+2}'+?E)
= 6+ 3k -0 2] - Tk
AB =1 +4) - 4k

J— — =

BC=C-&
=(3?+10}-E]-(2?+5}+3E)
=y +j+2k-zi-6)-3k

BC =i+4-ak

A8 = BC

So, AB is parallel to EC but & is a comman vectar.
So, 4,8, C are collinear,

Algebra of Vectors Ex 23.8 Q2(iv)
Here, A = -3i - 2] - 5k

B=i+ 2} + 3k
C=3i+4)+7E

g
= [i+2i+ak)-[-3i-2j-sk
i

+2 43k + 3+ 2] + 5k @

AE =4 +4) +8k o N ()

—_ =

BC-C-E @
= [ + 47 +7k) - [+ 2 + 3¢

=AW +4j+TE-i-2j-3k 6
_ \"& %

E=2?+2}+¢h§

So, A8 = 257 Q 6\

Hence, AE is parallel to BC but & is a comman vector, . O @

Therefore, 4,8, C are collinear, ,\\\ @
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Here, E=2?—}+3#?
B=3-5+k
T=-f+11f+0E

mm Wondershare
PDFelement

Remove Watermark g

_ =

AE =B -
- {3?—5}+E}—{2?—}+3£]

)

=3 -5i+k-2+5-3k
A =i-4] -2k

J— —

C-B
[+

[an}
1]

11}+9E]—[3?—5}+E}
=-J+11] +9k -3 +5] -k
= -4 +16] +8E&

J—

So, A8 = -4 {B_c'}

A5 is parallel to vectar BC but E is a comman vector,
So, A, 8,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 two.

Let,
Sa+6b+7C=x[7a-8b+9c)+y [33+20b +5¢)
53465+ 7C = Tax — Bhy + Ocw + 33y + 208y + 5oy

53 +65+7C = (?x+3y]3+[—8x+20y]5+{9x+5y]5

Comparing the LHS and RHS,

Tx+3y =5 i)
-8x + 20y = 6 {ii)
Ox + 5y =7 fii)

Faor solving {iy and {ii},
Subtract -8x[i] from 7 ={ii},
-LEx + 140y = 42

- BBx - 24y = — 40
[+ [+ [+
164y = 82
y = 22
164
_1
Y 3
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1. ) .
y =5 in equation i},

+ 3y =5

Tx+3 l =K
2
Tx+—=5
?x=£—§
1 2
?X=1D—3
2
=
Tx ==
2
=
| p—
14
1
N =
2

1 1. .
Mow, putx = = and ¥ = = in equation fiiil},
p 5 y=3 q fiii)
Ox + Ly =7
Q i +5 i =7
z z

+==7

| wo
B3| n

1=?

ra|

7=7
LHS = RHS

. The value of &,y satisfy equation {iii}.

So,

53+ 6B +7c, 73— 8b + 0c, 33 + 205 + 5¢ are coplanar,
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Algebra of Vectors Ex 23.8 Q3(ii)

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

= x{—SB +55)+y(—25 +3b- 45:]
= —35x+55x+2§y +35y— 45y
= {-ay)a+[-ax +3p)B + [5x - ay)C

Comparing the LHS and RHS,

-2y =1 i)
—3x +3y = -2 (i}
Ex —dy =3 fiii}

. ) 1
From solving (i} and y = - =
a (i) y=-3

Put value of ¥ in equation (i),

3x 43y =2
“ax+3|-|=-2
-3)
TV
2
—3X=£+§
1 z
—3x=_4+3
2
_3x=i
2
-1
o=
-6
: <
X=_
6 O ‘\Q
Put value of x and v in equation fiil) 6 <\"
Ex -4y =3 @

()13 PR
a9
E+12 -3 Q
E|1?' N O
Yoo SN
LHE‘S#ZHS & \/®
So, value ofx and v do‘n sf:? the equation fii).
N

vectors & - 25 + 3&5 + 55, and - 23 +35 - 4% are not coplanar.
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Here,
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Pasition vectar of & = 6/ - ?}
Position vector of @ = 165 - 19} — 4k

Position vector of & = 3} -6k

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

R‘g‘ = Position vector of @ - Position vector of £

(15?‘-19}-4&“]-[5?-?})

16/ -19; - 4k - 61 + 73
107 - 125 - 4k

PE = Position vector of & - Position vector of 2
- (3}'— 5?5)—[5?—?}}
=3]-6k-6i+7]
= -6i +10] -6k

PS5 = Position wectar of § - Position wectar of #
- (2?—5}+1DE}—{5?—?}}
=2 -5j+10k - 6/ + 7]
= -4/ + 2] + 10k

Let ﬁ = P8 +y@
10/ -12] - 4k = x{-ﬁh 10 -5E)+(-4J' +2}+1DE)

= —6X.?+XID} — 6k - 4y.?+ Ey} + 1Dyﬁ?
100 - 12 - 4k = {-6x - 4y)i + (10x + 2y} ] + (-Bx + 10y )k

Caomparing the coefficients Df.'n}} and X of LHS and RHS,
—fx - 4y = 10

I +2y = -5 i)

10x + 2y = -12 fii)

—fx +10y = -4 fiii)

Substracting (i) from i},
10x + 2y = -12

3 2y = -5
SN

TH =-7
-7
No=
7
x=-1

Putx = -1in equation (i)

x4+ 2y =-8

3f-1)+2p = -5

-3+2y =-5
2y =-5+3 @

2= N
o L
Putx = -1 andy = -1in equation [ii, @&6 Q
-6x + 10y = -4 \'
-6f-1)+10{-1) = -4 %
-t ¢
LHS = RHS .\\\ ®®

N
Therefare, @ V
b

2,Q,8,5 are coplanar.
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We know that, three vectors are coplanar if one of the vector can be exp
as linear combination of other two.

Let,

2 -4k = x(i-3]-5K)+y (37 - 47 - 4k]

o - ﬂj+#?=x?—3x}—5x§+3y?—4y}—4y.f?

o i+k= [ +3y}f+(—3x—4y]}+(—5x—4y]£

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

-3x -4y =-1 fii)

—Gx -4y =1 fiii)

For solving equation fi) and [il),

add 3x{i] with equation {ii},

3 +9 =06
-3 -dy =-1
Ey =5

= om|om

¥
¥
Put y in equation (i,
X+3y =2
x+3f1)=2

x+3=2

x=2-3
x =-1

Put the value of ¥ and y in equation i},
CEx o4y =1
—5[:—1:] - 4{1) =1
Y
1=1
LHS = RHS

Sa, the value of x and v satisfy equation fiii}.

Hence, wvectars are coplanar.
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We know that,
Three vectars are coplanar if one of the vector can be expressed

mm Wondershare

as the linear combination of other two wvectors,

Let,
?+}+£=x(2?+3}—E)+y[—?—2}+2ﬁ?}

,u'+}+f<‘=2x?+3x}—;(.f’<h+—\,r.'a'—2,'rf}+2,'r’-E
P+i+k = (20 - )i+ (3w -2p) ] +f-x v 2y)k

Comparing the coefficients of LHS and RHS,
2y -y =1 (i)

Ixw -2y =1 D)

X+ 2y =1 fiif)

For salving (i} and (i),
Subtracting 2« fiy fram fii},
Ix-2y=1

dx - 2y= .2
O w0

- X =-1
=1

Put the value ofx in equation {i],
2y -y =1
2()-y=1
2oy =1
-y=1-2Z
-y =-1
y=1

Put the value ofx and y in equation (i),
X +2y =1
-[)+2f1)=1
“1+42-=1
1=1
LHS = RHS

The value of x and y satisfy equation (i}

Hence, vectors are coplanar.
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We know that,
Three wvectors are coplanar if one of them wector can be expressed
as the linear combination of the ather two,

mm Wondershare

Let,
(3?+}—E)=x(2?—}+?£}+y(??—}+23£)

= 2X?—X}+?XE+?y?—y}+23yE
(3?+}—E)= (2x+?y)f+{—x—y}}+(?x +23y}ﬁ?

Equating the coefficients of LHS and RHS,
2x + Ty =3 {i)
—x-y=1 fii)
7x+ 23y = -1 i)

For salving {i} and (i},
add fi} and 2 xfii),

2x +7y =3
—2x =2y =2
By =5

=)o

¥
¥

Put the value of y in equation (i),
2y + 7y =3
Zx+7[1) =3
2y +7 =13
2x=3-7
25 = -4
4

N = —
2

X ==2

Put the value ofx and v in equatian (i),
Tx+ 23y = -1
?(2)+23{1)=—1

14+23=-1
37 =-1
LHS = RHS

The value of x and y do not satisfy the equation (i),

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

mm Wondershare

Let,
.?+2}+3E =X{2?+}+3E}+y{?+}+£]= 2Xf+x} +3XE+y;+y}+yE

Feejeak=faxey)isr+ap)jefar+p)k

Comparing the coefficients of LHS and RHS,
Zx 4y =1 (i)
X4y =2 fii}
I +y =3 fiii)

Subtracting 2« {ii] from equation (i),
2x+ 4y =4

2 =1
& &G

3y =3

o] w

¥
¥

Put the value of y in equation {i},

2 +y =1

2w +l=1
2x=1-1

2w =10

u]

-

2

X =10

Put the value of ¥ and ¥ in equation (i),
3w +y =3
3fo)+1=3
0+1=13
1=23
LHS = REHS

The value ofx and y do not satisfy the equation (i),

Hence, vectors are non-coplanar.


http://cbs.wondershare.com/go.php?pid=5239&m=db

Algebra of Vectors &%glay'%onstar.godaddysites.com/

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

Let,
[2;—5+35)=X[3+5—28}+y{3+5—38}
=5x+5x—25x+3y+5y—35y

‘25—B+35)= {x +y)5+[x +y)B+f-2x -3y)C

Comparing the coefficients of LHS and RHS,
X4y =2 i)
¥4y =-1 fii)
-2x -3y =13 fiii)

For solving the equation (i} and i},
Subtracting (i) fram {1},

X+y=2

XNA+y=-1

HE ™
o =3

There is no value of x 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
5+25+3E=x(25+5+35)+y{5 +b+ E)

= 23x + bx + 3cx +3y+55/+5y
2+2b+3c=(2x+y)a+fx +y)B+(3x +y)c

Comparing the coefficients of LHS and RHS5,
x4y =1 (i)
X+y=2 {ii)
I +y =3 fiii)

For solving the equation (i) and (i),
Subtracting equation (i) from equation (i},
X+y =2
2x+y=1
(=) ) (9

-x =1
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X==1

Put the value of x in equation (i)

X+y =2

=l+y =2
y=2+1
y=3

Put the x and y in equation (iii},
A +y =3
3{-1} +3=3
-3+3=13
0=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+yl
=x(2f+}+3§}+y{f+}+ﬁ?)

=2.?x+}x+3ﬁ?x +?y+}y+ﬁ?y
f+2}+3§={2X+y}f+{x+y)}+(3x+y}ﬁ?

Comparing the coefficient of LHS and RHS,

x4y =1 fi}
X4+y=2 {if)
I+ =3 fiii)

For salving i} and (i),
Subtracting (i} from (i},
¥+y =2
2 =1
&5
- =1

x=-1

Put the value ofx in equation (i),
X+y=2
-l+y =2

p=2+1

o
O o @)
Put the values ofx and y in equation (i) 6 \\'
Bty =3 Q” »L
3f-1)+3=3 %
-3+3=3 K Q
0=3 @
LHS # RHS 6\' %’
The values afx and ¥ do not satisfy equation fiil}. . OQ @
Hence, Jo)
Hence \\\ %)
&, b,c are non coplanar. @\ V
4
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Let,
3=x5+y} +zk

=X(.T'+2}'+3.f?}+y{2?+}'+3E]+z{f+}+.f?)

= xl+ 25 +3xk + 2yl + Jy +3vE + 20 + 2] + 2k
2?—}—3;;:()( +2y+z:];'+(2x +y +z}}+{3x+3y+z}.f?

Comparing the coefficient of LHS and RHS,
X+ +7=2 {i)
Sx+y+z=-1 {ii)
v +3y +z=-3 fiii)

Subtracting equation {ijy from f{ii},
2x+y +Z=-

1
2 =2
6 G

|:_
-y =-3 fiv)

Subtracting equation {i) from (i),
I +3y+z=-3
2x t ¥ +Z=-1

YV
¥4+ 3y =2 (v)

Subtracting fiv) from [v],
X+ 2y = -2

—y=-73
Gim’
3y =1

y:

|

Put ¥ in equation {v],

X+ 2y = =2
1
x+2[—]=—2
3
2+E=—2
3
-2 2
XN T —_—— —
1 3
_-6-2
3
-8
N = —
3

Put value of » and y in equation i},

K+2y +z=12
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Mecessary Condition: Let 5, 5,5 are three coplanar vectors. Then one of
can be expressed as the linear combination of ather two vectars.

Let, = x§+y5

x3+y5—5=0

Putx =1, y=m, {—1)=n

{3 +mb+nc=10

Thus, if 2,b,c are coplanar vectaors,
then there exist scalars f, m, n

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

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

fyrmyr ot all zero simultaneously satisfyingla+mb+nc =0

13 +mb+nc=10

no=-fa-mh

Dividing by n, both the sides

no —la mb

n n "

(2

iz a linear combination of 3 and b

S
Hence, 8, b,c are coplanar vectors,
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Given that, 4,8,C and O are four points with position vector E,EJE and &

respectively.

Letd,&8,C,0 are coplanar.

If so, there exists x, y, z,u not all zero such that
x§+y5+25+ua=ﬂ
X+y+z+u=0

Let, x =3, y=-2, =1, u=-2
zz-sh+c-2d-=0

and, ¥ +v +z+u=3+[-2)+1+[-2)
-4-4
=0

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

if 33-2b+c-2d=0

Let 33-25+c-2d =0
3a3+c=2h+2d

Divide by sum of the coefficients that is by 4 on both sides,
33+c zb+od

4 4
35+C  2h+od
3+1 2+2

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

Thus,F is the point of intersection of AC and 8D,

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

We can say that,
A,8,C,0 are coplanar if and only If Let 33-2h+c-2d=10
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Ex 23.9

MILLIONST /R

Algebra of Vectors Ex 23.9 Q1

We know that, Iff,/m,n are the direction cosine of a vector and «, 8, p can the
direction angle, then
! =cosa, m=cosg n=cosy

and, PF+mr+n®=1 [}
! = cos 45°, /= cosha0?, »=cos 120°

1 1 1
l=—, m==—,n=-=
2

N 2

Put{,m,n in equation (i)

Prmieni=t

1Y (17 (-1
—=| +|=| +|—=—]| =1
42 2 2
11
—+ =+
4
+14+1
1

2

— =1

|

1=1
LHS = RHS

Therefore,a vector can have direction angle 45, 60°,120°,

Algebra of Vectors Ex 23.9 Q2

Here, /=1, m=1,nh=1

Putitin
Pt +nt=1

(1 + ()7 + (1) -1

1+1+1=1

a=1

LHS #RHS

Therefore,
1,1,1 can not be direction cosines of a straight line.

Wondershare
PDFelement

Remove Watermark g

Algebra of Vectors Ex 23.9 Q3

ki
Here, aw=—, f=—, ="
e ”

g
! =tnse =cos>
4

n=cosp

Put value of /,m, and nin

2

Pemfent=1

(3¢ = @
iy %Q
Q

0\
& gle made by the vector with the z-axis = %
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&

ra of Vectors Ex 23.9 Q4

w=f=y
cose = cos & = cos p
= f=ms=n=ux{say)

We know that,

Pamf+nt=1

e xtex®o1
awi-1
x2=1
3
X=ii
3
1 1 1
l=t = m=tF=,n==t%
3 3 B
Hence, direction cosiner of are,
+ 1 , J_riJ + 1
N RN RN ]
Vector?:‘;u.".?+m}+nﬁ?]
1 - 1 - 1 -
=6|+t—i++t—_j+E_k
[ ] NeN ] ]
T o a - Algebra of Vectors Ex 23.9 Q5
=;§ ﬁ(i+j+k} [Rationalizing the denominator |
* Here, a =45, §=60° p=29(say)
sl [
- f{’+)+k) ! =cosw
= cos45?
- " o 1
r=i2~..'[3_(.f+j+k} I=E
m=rcos §
= cos6a0*
1
m==
2
n=rcosd

Putl, m, and nin

2amZ+en®=1

2 2
1 1
—| +|=| +cosfe=1
N3 2
2t ms?e-1
3
Z+cosfe=1
4
c::|52.5'=l—E
1 4
4-3
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()
Hereg, the direction ratios of the vector

si+pj-k=2,2 -1

H  PDFelement

The direction cosines of the vector
2 2 -1

’ ! =~

™

=

-

= 1=

r

- 2 2 -1
JEF @7+ (-7 @ 0 Y@ )
2 2 -1

At a+rl Wara+l Nava+l

2 2 -1
NN
2 2 -1
3’3 3

(i

Here, letr=6/-2j-3k

=8 + 2
- EEra+0

= J4o

-

and, s

= 7

The direction cosines of ¥ are given by

5 -2 -3
T=1 ! T=1 ! T=1
r ' k
6 -2 -3
777 7

Algebra of Vectors Ex 23.9 Q7(i)

Let, F = .'ﬁ'— } + E
The direction ratios of the vector r = 1,-1,1
and, = )7+ (-7 + ()

=41+1+1
-

The direction casines of the vectar 7

Thus, angles made by ¥ with the coordinate axes are given by \
cos™t 1 cos™! L st L V
bl ﬁ : 0‘

NEl NEl
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f Vectors Ex 23.9 Q7(ii)

—
i

O et
S ey

LioE

s

The direction ratios of r = 0,1,-1

and, |.?'| = 1,|'[I:I:]2 + (1}2 + {—1:]2
=Jis1+1

s

The direction cosines of the r are given by

LIS
O F

01 -1
2R
So, ! =oose =0

o (3]
A=x-Z
=
_ 37
¥ 4

So, angles made by the vector r with coordinate axes are given by

g L 3x

2’ 4" 4
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Algebra of Vectors Ex 23.9 Q7(iii)

Let, 4i+8j+k=r

The direction ratios af 7 = 4,81

-

and, = Jfa - (2 1)
=16 +64+1
- 51
= o

R |F
; <
Now, /= cosa=_ o .\()
T D&
mo=cosfd= &6 Q&

\bﬂ

The angles made by thi Qor r with the coordinate axes are given by

C
cos~! 4 cost!|=|, cos? 1
Q Q Q
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Igebra of Vectors Ex 23.9 Q8

Letd =i+ )+k.
Then,

=P+l +1 =3

Therefare, the direction cosines of g gre [I 11 J

Mow, let «, 5, and jbe the angles formed by @ yith the positive directions of », v, and
Z axes.

1
Then, we havecosa = —

1 1
AR =E—— QDR Y = ——,
NN S

Hence, the given vector is equally inclined to axes OX, 0¥, and 0OZ.
Algebra of Vectors Ex 23.9 Q9

Let a vector be equally inclined to axes OX, OY, and OZ at angle a.
Then, the direction cosines of the vector are cos o, cos «, and cos .

Now,
2 2 2
Ccos” & +Cos @ +cos @ =1

=»3cos o =1

I
ZHCOS T = =

5

Hence, the direction cosines of the vector which are equally inclined to the axes
1 1

1
are ﬁs ﬁs ﬁ
Algebra of Vectors Ex 23.9 Q10

Let unit vectar ghave {31, 22, a3) components.
= d=ai+a,j+ak
Since gis a unit vectar, !“|: I

Alsao, it is given that amakes angleszith EyE with }', and an acute angle & with k.
4

Then, we have:

a,

Also, cos@ = ji K@ Q
= d, = Ccost %\® %.
” SO
=al+ava =1 N @(b
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:.[E] +[E] +eos =1

- 1 + 1 +eos’0=1
4 2

:911-00529:]
4

=cos'B=1-2=1
4 4
i

—cosB=—=0="
2 3

) n 1

Sl = 08— = —

: 3 2

1 1 1
T -
Hence, g = =2 and the components of gare| =, —e=, = |,
¢ 3 {2 V2 2]

The Plane Ex 23.9 Q11

Let |, m, n be the direction cosines of the vector 1,

I=oos::a,r'r1=<:c><-3E L and n=ocos|X|=0
4 2

Nz

PFermf+n®=1

|2+é+0=1

SR 2R}
F=+30+ 3]
The Plane Ex 23.9 Q12

Let |, m, n be the direction cosines of the wector r.

Wector T is indined at equal angles to the three axes.
| = oosa, m = oosaxand n = coso
=l=m=n

Prm+n®=1
=Zl=m=n=%

1
3

r= |F‘[|ﬂi+ mj+nl£)
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