25. Product of Three Vectors

Exercise 25A

Q.1
Prove that
[ kl=0[ k il=[k i jl=1
il B jl=0k j il=0[G i kl=-1
Answer :
[ k=0 k =0k i fl=1

Let, Ejﬁ be unit vectors in the direction of positive X-axis, Y-axis, Z-axis respectively.
Hence,

Magnitude of iis1 = |i|=1

Magnitude of jis1= |j|=1

Magnitude of kis1= |k|=1

To Prove :

i j kl=[ &k il=[k & jl=1

Formulae :

a) Dot Products :

c) Scalar Triple Product :

@ b d=a.(b xé)



=t0 . (+jxk=1)
=1 (~1.1=1)

i j kl=1__ . eq(1)
ay U k il=j.(k xi)
D (vkxi=]j)
=1 (~j.j=1

G k il=1__ . eq(2)

=k.k ... (vixj=k)
P (vk.k=1)
[E i f] =1 .. eq(3)

From eq(1), eq(2) and eq(3),

-~

i j kl=0[ k fl=[k & jl=1
Hence Proved.

Notes :

1. A cyclic change of vectors in a scalar triple product does not change its value i.e.

[@a b él=[ ¢ al=I¢ a bl

2. Scalar triple product of unit vectors taken in a clockwise direction is 1, and that of unit vectors
taken in anticlockwise direction is -1

i j kl=1
[

o
b
=
Il
|
'_'l.




T T f]=[.i2 joil=1[ i kl=—-1

Let, f,j‘j be unit vectors in the direction of positive X-axis, Y-axis, Z-axis respectively.
Hence,

Magnitude of iis1= |i|=1

Magnitude of jis1= |j|=1

Magnitude of kis1= |k| =1

To Prove :

o~

i k jl=[k j il=0[ i kl=-1
Formulae :

a) Dot Products :

[a b d=a.(bx¢)

Answer
ol k jl=1.(kxj)
=t.(=0) ... (vkxj=-0)
=—i.i
= 1o (+1.1=1)

i &k jl=-1__ . eq(1)



=) . (vix k=)
==J.j

=1 (~j.j=1)

G & kl=-1_ . eq(3)

From eq(1), eq(2) and eq(3),
ik jl=[k j =0 i kl=-1
Hence Proved.

Notes :

1. A cyclic change of vectors in a scalar triple product does not change its value i.e.

@ b él=[p ¢ al=[ a bl

2. Scalar triple product of unit vectors taken in a clockwise direction is 1, and that of unit vectors
taken in anticlockwise direction is -1

i j kl=1
[

5
bt
=

|
|
'_'l.




a6 <]
Find - when

a=21+)+3kb=-1+2j+k __, c=31+)+2k
goa=21-3j+4k.b=1+2j-k __,c=31—-j+2k

Given Vectors :
1ya=2i+j+3k
yb=—-i+2j+k
3) € =30+j+ 2k
ToFind: @ b ¢
Formulae :

1) Scalar Triple Product:

Then,
; a; d3
@ b &l=|b1 by by
€y € (G5

2) Determinant :

a, a, 4as
bl bz bg = ﬂ-l (bz.CE - Cz.ba) - ﬂ-z (bl' Ca - Cl.bg) + ﬂ.a (bl.CE - Cl'bz)
€; € (3

Answer :

For given vectors,



2 1 3
@ b é&l=|-1 2 1
3 1 2

=22x2-1x1)—-1((-1)x2—-3x1)+3((-1)x1-3x2)
=2(3)—1(-5)+ 3(-7)

=6+5-21

=-10

~l@a b ¢&l=-10

L a=2i-3j+4kb=i+2j-k

“ L c=3i-j+2k

a

Given Vectors :

1y@=2i—3j+4k

S
I

nb=1+2j—k

30— j+ 2k

|
[l
b

3)

ToFind: l@ b él
Formulae :

1) Scalar Triple Product:

Then,
i, a; fd;
@ b el=|b1 D ba‘
€y € C3




2) Determinant :

a, a, das
€; € (3
Answer :

For given vectors,

a=2i—3j+4k

b=i+2j—k
E=3f—j+ 2k
2 —3 4
la »p &=|1 2 -1
3 —1 2

=202 x2—-(-1)x (1) —-(-3)1x2-3x(-1))+4(1x(-1)—3x2)
=2(3)+3(5) +4(-7)

=6+ 15-28

G=2i-3) b=k, c=3i-k

Given Vectors :

1)@= 2{—3f
2)B= f+j—E
3)c=31—k

ToFind: l@a b ¢l
Formulae :

1) Scalar Triple Product:



Then,
i, a; fd;
[@a b él=|bs Dy b;
€y € C3

2) Determinant :

@; a; Qs
bl bz bg = ﬂ.l [bz.fg - Cg.bg) - ﬂ.g (bl' Cg - Cl.bg) + ﬂ.g (bl'cﬂ - Cl.bz)
c; €, C3

Answer :

For given vectors,

a@=2i—3j+0k

b=i+j—k
F=31+0j—k
2 =3 0
la » &l=|1 1 -1
3 0 -1

=2(Ix(-1)—-(—1)x0)—-(-3)(Ax(-1)—-3x(-1D))+0(1x0—-3x1)
=2(—1)+3(2)+0

=-2+6

Q.3

Find the volume of the parallelepiped whose conterminous edges are represented by the
vectors

- —_

ca=i+j+kb=i-j+kc=1+2j-k
a=-3i+7j+5kb=-5i+7j-3k. c=7i-5j-3k

Answer :



a=i+j+kb=i-jrkc=i+2j-k

i
Given :

Coterminous edges of parallelopiped are ab,c where,

a=i+j+k
b=i—j+k
E=1+2j—k

To Find : Volume of parallelepiped
Formulae :

1) Volume of parallelepiped :

If @ b, ¢ are coterminous edges of parallelepiped,

Where,

e

c;i+cJ+c3k

c

Then, volume of parallelepiped V is given by,

a; a4 Aas
V=Ila b él=|b1 by by
€, € G

2) Determinant :

@; a; Qs
€1 € C3

Answer :

Volume of parallelopiped with coterminous edges

a=i+j+k



=
Il
3
|
by
+
5

c=1+2]—k
- —/'
,”//,.'f //-’:__.-"'
o .-": o ,.-":
] { f ]
L4
S A 7
_.-"l/ z:’ ::."';,/
A
a, a, da;
V=I[g b el=|b b2 bs
€; € 3
1 1 1
=1 -1 1
1 2 -1

=1((-Dx(-D)—2x1)—-1{1x(-1)—-1x1)+ 1(1x2—-1x(-1))
= 1(-1) -1(-2) + 1(3)

= -1+2+3

=4

Therefore,

Volume of parallelepiped = 4 cubic unit

a=-31+7j+5kb=-51+7j-3k. c=7i-5j-3k

ii
Given :
Coterminous edges of parallelopiped are ab,c where,

a@=—3i+7j+5k



To Find : Volume of parallelepiped
Formulae :

1) Volume of parallelepiped :

If @, b, ¢ are coterminous edges of parallelepiped,

Where,

e

c;i+c ]+ ek

c

Then, volume of parallelepiped V is given by,

a, a, da;
V=I[g b el=|b b2 bs
€; € 3

2) Determinant :

a, a, a,

bl bz bg == ﬂ-l (bz.ﬂg - Cz.bg) - ﬂ-z [:bl' cg - Cl.bg) + ﬂ-g (bl'cﬂ - cl.bz)
C; C; C3
Answer :

Volume of parallelopiped with coterminous edges

a@=—31+7j+5k

=~
I

—5i + 7f — 3k



a, a, das

V=Ila b el=|bx b2 D

€; € C3
-3 7 5
=|-5 7 -3
7 -5 -3

=—3(7x (=3) = (-5) x (=3)) = 7((=5) x (=3) — 7 x (=3))
+ 5((=5) X (=5)— 7 x7)

= -3(-36) -7(36) + 5(-24)
= 108 - 252 - 120

= -264

As volume is never negative

Therefore,

Volume of parallelepiped = 264 cubic unit

Given :

Coterminous edges of parallelopiped are ab,c where,

a=1i—2f+3k
b=2i+j—k
E=j+k

To Find : Volume of parallelepiped
Formulae :

1) Volume of parallelepiped :

If 4 UL are coterminous edges of parallelepiped,



=~
I

byi+ b,j+ bk

e

= le-i- C2j+ Cgk

Tl

Then, volume of parallelepiped V is given by,

a; a4 Aas
V=Ila b él=|b1 by by
€, € G

2) Determinant :

a, a, a
€y €2 G
Answer :

Volume of parallelopiped with coterminous edges

a=1—2j+3k
b=2i+j—k
E=0i+j+k
ﬁ,, il /,,.—-?_
K -~ ’,.-"._ - 'L__;/ ,.-'
" -' .-‘ .-"
."f ) ;". .! 4
I /,-"— T ,r'! j g
‘,_,’ - - &
a, a, a,
V=I[g b el=|b b b;
€; € ;3
1 -2 3
= |2 1 -1
0 1 1

=1(1x1-1x(-1D))-(-2)(2x1-0x(-1))+ 3(2x1-0x1)

= 1(2) +2(2) + 3(2)



=2+4+6
=12

Therefore,

Volume of parallelepiped = 12 cubic unit

iy @ = 6i,b = 2j,¢ =5k
Given :

Coterminous edges of parallelopiped are ab,c where,

=61
b = 2j
¢ =5k

To Find : Volume of parallelepiped
Formulae :

1) Volume of parallelepiped :

If & Y. L are coterminous edges of parallelepiped,

e

C_= CIE+ C2j+ Cgk

Then, volume of parallelepiped V is given by,

a, a, da;
V=I[g b el=|b b2 bs
€; € 3

2) Determinant :

@; 4z d;
bl bz bg == ﬂ-j_(bz.f-'g - Cz.bg) - ﬂ-z [:bl.cg - Cl.bg) +ﬂ-3 (bl'cﬂ - cl.bz)
€; € G5




Answer :

Volume of parallelopiped with coterminous edges

d = 60+ 0j + 0k
b= 0i+ 2j+ 0k
&=0i+0j+ 5k
o T,f
* 7 _;fl"“f
. " ;.-_..r'
A —7
a, a, a3
V=I[a b el=|b1 D> b
€ C C3
6 0 0
=0 2 0
0 0 &

=6(2x5—-0x0)—0(0x5—0x0)+ 0(0x0—0x2)
=6(10)+0+0
=60

Therefore,

Volume of parallelepiped = 60 cubic unit

Q. 4

Show that the vectors a EE are coplanar, when
ca=i-2j+3k.b=-2i+3j- 4k gc=1-3]j+5k
La=i+3j+kb=2i-j-k j 3k

..._ézzl—J—Zk.bzl—-J—m g € =31-4j+7k



Answer :

a=1-2j+3k.b=-2i+3j-4k __ c=1-3j+5k

Given Vectors :

o~

a=i—2j+3k

o3y
Il
]
I
&
_|_
€
=

To Prove : Vectors “ b, ¢ are coplanar.

Formulae :

1) Scalar Triple Product:

Then,
a; da; fd;
l@a b cl=|b1 by by
€; G C3

2) Determinant :

a; 4d; dag
bl bz bg == ﬂ-l (bz.ﬂg - Cz.bg) - ﬂ-z [:bl' cg - Cl.bg) + ﬂ-g (bl'cﬂ - cl.bz)
€ €2 G

Answer :

For given vectors,



1 -2 3
-2 3 —4
1 -3 5

[@a b él=

=13x5—-(-3)x(—4) - (-2)((-2)x5—-1x(—4))
+3((—2)x (-3)—-3x1)

= 1(3) + 2(-6) + 3(3)

=3-12+9

Hence, the vectors @ D, € are coplanar.

Note : For coplanar vectors @b, E,
a b c=

L a=i+3j+kb=2i-j-k_ c=7j+3k

Given Vectors :

a=1+3j+k
b=2i—j—k
c=7i+3k

Formulae :

1) Scalar Triple Product:



a; G az
@ b el=|b1 b2 bs
€; € C3

2) Determinant :

@, dp; dg
bl bz bg == ﬂll (bz.ﬂg - Cz.bg) - ﬂ.-z (bl' Cg - Cl.bg) + ﬂ-g (bl'cﬂ - cl.bz)
€y €z G3

Answer :

For given vectors,

a=1+3j+k
b=2i—j—k
F=7f+3k
1 3 1
@ b él=2 -1 -1
0 7 3

=1((-1)x3-7%x(-1)—-3(2x3-0x(-1))+1(2x7-0x(—1))
= 1(4) - 3(6) + 1(14)

=4-18 + 14

=

Hence, the vectors & 2: € are coplanar.

Note : For coplanar vectors & b,c,

[@a b el=0
a=2i—j+2kb=i+2j-3k __ c=3i-4j+7k
Given Vectors :

a=2i—j+2k



To Prove : Vectors @ b, ¢ are coplanar.
ield b =0
Formulae :

1) Scalar Triple Product:

If
a=a,i+aj+ak
b=Dbi+b,j+ bk

-

C=cl+c,]+egk

Then,
iy, a; d3
@ b él=|bs Dy b;
€y € (C3

2) Determinant :

a; dp dg
bl bz bg - ﬂ.l (bz.fg - Cz.bg) - ﬂ.g [:bl' Cg - Cl.bg) + ﬂ.g (bl.C2 - Cl.bz)
€y €z G3

Answer :

For given vectors,

a=2i—j+2k
b=1i+2j—3k
¢=30i—4j+ 7k
2 -1 2
@ b él=[1 2 -3
3 —4 7

=22 x7—(-3)x(—4)-(—-D(Ax7-3x(-3))+2(1x(—4)—-3x2)
= 2(2) + 1(16) + 2(-10)
=4 + 16 -20

=0




Hence, the vectors @ b, € are coplanar.

Note : For coplanar vectors & b, ¢

[@a b él=0
Q.5

|

a.b.c

Find the value of A for which the vectors *~ are coplanar, when

. . ;o

(' i—j+ E)Ez(i+2:i+31;:)
5k.

...Jl
ol

i =(31+2j+3k|

E:1—4J 3k

ii_a 2 —10j— b:—?i—ﬁjand
m_a—l—J k.b= +]- L c—m—J—x-hlx
Answer :

a=(21-j+k).b=(1+2j+3k)  c=(31+2j+5k)

i. . ’ <. and

Given : Vectors @ D, € are coplanar.

Where,
a=2i—j+k
b=1i+2j+3k

3f + Af + 5k

1]
I

To Find : value of*;l
Formulae :

1) Scalar Triple Product:

E=c,i+c,j+ek

Then,
a, a; a;
@ b el=|bs Dy b;
€; € (G5




2) Determinant :

a, a, das
€; € (3
Answer :

As vectors @ D, € are coplanar

~la b el=0 .. eq(1)

For given vectors,

a=2—j+k
b=i+2j+3k
€ =30+ Aj + 5k
2 -1 1
@ b él=[1 2 3
3 1 5

=2(2x5-3xA) - (—1)(1x5-3x3)+1(1xA-3x2)
=2(10—34) —4+1(A1—6)

=20—61—4+1—6

From eq(1) and eq(2),
10—-54=0

=~ 54 =10

2A=12

L a=2-10j-5k.b=-7i-5]_  c=i-4j-3k

Given : Vectors “» b, ¢ are coplanar.

Where,

@ = Ai— 10j — 5k



c=1—4j—3k

To Find : value of':*L
Formulae :

1) Scalar Triple Product:

If
a@=a,i+aj+ak
b=Dbi+hbj+ bk
Then,
; a; d3
@ b &l=|b1 by by
€y € (G5

2) Determinant :

a, a, 4as
bl bz bg = ﬂ-l (bz.CE - Cz.ba) - ﬂ-z (bl' Ca - Cl.bg) + ﬂ.a (bl.CE - Cl'bz)
€; € (3

Answer :

As vectors & 2, € gre coplanar

~la b el=0 ... eq(1)

¢=1i—4j— 3k
A -10 -5
@ b el=(-7 -5 0
1 -4 -3

=A((=5) X (=3) = 0 x (—4)) — (—-10)((-7) x (=3) —0 x 1)
+(=5)((=7) x (=4) =1 x (=5))

= A(15) +10(21) — 5(33)



=151 +45

[@a b él=154+45

............ eq(2)
From eq(1) and eq(2),
154 +45 =10
~ 154 =45
~A=-=3
i, a=i-)rkb=21+j-k

Given : Vectors @ D, € are coplanar.

Where,
a=1—j+k
b=2i+j—k
E=A1—j+ Ak

To Find : value 01”1L
Formulae :

1) Scalar Triple Product:

e

C=c,i+c,j+cgk
Then,
a; a; d;
@ b el=|b1 b2 bs
€; G C3

2) Determinant :

a, a; a;
b, b, by
€; € G

c=ni—j+rk

= (Ilf:bz.ﬂ'g - Cz.bg) - ﬂ.-z (bl.cg - Cl.bg) + ﬂ-g (bl'cﬂ - cl.bz)



Answer :

As vectors @ D, € are coplanar

~la b él=0

a=1—j+k
b=2i+j—k
E=Ai—j+ Ak
1 -1
@ b él=[2 1
1 -1

=1(1xA-(—1x(-1)-(—1D2xA-(—1xA)+1(2x(-1)—-Ax1)

=11-1D+ 130+ 1(-1-2)

=1-1+31-2-41
=31-3

la b e1=31-3
From eq(1) and eq(2),
31-3=0

~34=3

=1

Q.6

—_ ¢ .

If
result.

Answer :

Given Vectors :

a=2i—j+k
bh=i—3j—5k

a=(21-j+k).b=(i-3j-5k)

c=(3i-4j-k).

find |:

— o ——

abc

- and interpret the



c=31—4j—k
To Find : [a b &l
Formulae :

1) Scalar Triple Product:

If
a@=a,i+a,j+ak
b = b,i+ b,j+ byk
Then,
a; d; da;
@ b él=|bs Dbz bs
€y C C3

2) Determinant :

a, a, 4as
bl bz bg = ﬂ-l (bz.CE - Cz.ba) - ﬂ-z (bl' Ca - Cl.bg) + ﬂ.a (bl.CE - Cl'bz)
€; € (3

Answer :

For given vectors,

-

a=21—j+k
b=1i—3j—5k
c=31—4j—k
2 -1 1
@ b él=[1 -3 -5
3 —4 -1

=2((—3) x (1) — (—4) x (=5)) = (—1)((—1) x 1 — 3 x (=5))
+1((—4)x1-3x(-3))

=2(—17) + 1(14) + 1(5)

=-34+14+5

=-15



The volume of the parallelepiped whose edges are

(21+-15k)

* is 546 cubic units. Find the value of A.
Answer :
Given :

1) Coterminous edges of parallelepiped are

a=—121i+ Ak
b=3j—k
E=2i+j— 15k

2) Volume of parallelepiped,

V = 546 cubic unit

To Find : value of"ﬂ*L

1) Volume of parallelepiped :

If L b,c are coterminous edges of parallelepiped,

Where,

d=a,i+ a,j+ask
b=bi+hb,j+ bk
E=c,i+c,j+ck

Then, volume of parallelepiped V is given by,

a, a, das
V=Ila b éel=|bx D2 D
€y € (€3

2) Determinant :

@ dp dj
bl bz bg = ﬂ.j_[bz.CE - Cg.bg) - ﬂ.g (bl.CE - Cl.bg) +ﬂ.3 (bl'cﬂ - Cl.bz)
€1 €z G3




Given volume of parallelepiped,

V = 546 cubic unit ......... eq(1)

g
e ~f
/-./.-' .." ,-'//__.-"
A S U
) F ! &
/o : R A
;‘i A ___f'
A
a; Qap AGaj
V=I[a b el=|b1 b2 b
C; € G
—-12 0 A
=| 0 3 -1
2 1 -1k

= —12(3x (—15)— 1% (-1)) =0+ A(0x 1 — 3 x 2)
=528—-0—61
—528—61

V= (528 —6 '1) cubic unit ......... eq(2)

From eq(1) and eq(2)
528 —6 4 =546

~—64A=18

~ A=-3




a=(1+3j+k).b=(21-j-k) c=(7j+3k)

Show that the vectors * are parallel to

the same plane.

[a beci=0
{HINT: Show that - }
Answer :

Given Vectors :

a=i+3j+k
b=2i—j—k
€=7f+3k

To Prove : Vectors Y b, ¢ are parallel to same plane.
Formulae :

1) Scalar Triple Product:

If
a@=a,i+aj+ak
b=Dbi+hbj+ bk
Then,
; a; d3
@ b &l=|b1 by by
€y € (G5

2) Determinant :

a; d; dg
bl bz bg - ﬂ-]_(bz.CE - Cz.ba) - ﬂ-z (bl.CE - Cl.bg) +ﬂ.3 (bl.CE - Cl'bz)
€y €z C3

Answer :

Vectors will be parallel to the same plane if they are coplanar.

For vectors & D, € to be coplanar, [@a b ¢l =0

Now, for given vectors,

a=1+3j+k



¢=7f+3k
1 3 1
@ b =2 -1 -1
0 7 3

=13x(-1)—-7x(-1)— 32x3-0x(-1))+ 12x7-0x(-1))

= 1(4) - 3(6) + 1(14)

=4-18 + 14
=0
~lg@a b €l=0

Hence, given vectors are parallel to the same plane.

Q.9
(af+aj+cﬁy(f+ﬁ}

“ and

(cf+cj+bﬁ)

If the vectors ' be coplanar, show that c2 = ab.

Answer :

Given : vectors b,¢ are coplanar. Where
a=al+aj+ck

+k

=
Il
3

ci +cj + bk

1]
1

To Prove : c2 = ab
Formulae :

1) Scalar Triple Product:

If

d=a,i+ a,j+ask
b=bi+hb,j+ bk
E=c,i+c,j+ck

Then,



a; G az
@ b el=|b1 b2 bs
€; € C3

2) Determinant :

@, dp; dg
bl bz bg == ﬂll (bz.ﬂg - Cz.bg) - ﬂ.-z (bl' Cg - Cl.bg) + ﬂ-g (bl'cﬂ - cl.bz)
€y €z G3

Answer :

As vectors @ D, € are coplanar

~la b el=0 . equ)
For given vectors,
a=ai+aj+ck
b=i+k
F=ci+ecj+ bk

a a ¢

c ¢ b

=a(0xb—cx1)—a(lxb—1xc)+ c(lxc—0xc)
=a.(-c)-a.(b-¢c) + c(c)
= -ac - ab + ac + c?

=-ab + c?

~la b el=—-ab+c* _ eq@)
From eq(1) and eq(2),
-ab+c2=0

Therefore,

c? = ab

Hence proved.

Note : Three vectors & b&c are coplanar if and only if

[@a b el=0



Q. 10

(41+8]+12k).(21+4])+6k).

Show that the four points with position vectors

(31+5)+4k)  (51+8)+5k|
 and * are coplanar.
Answer :

Given :

Let A, B, C & D be four points with position vectors abc& d.

Therefore,

@ = 4i +8f + 12k
b =20+ 4j + 6k
€=3i+5]+4k

d = 5i + 8f + 5k
To Prove : Points A, B, C & D are coplanar.
Formulae :

1) Vectors :

If A & B are two points with position vectors a&hb ,

Where,

(by —a,)i+ (b, —ay)j+ (by — ﬂa)ﬁ

2) Scalar Triple Product:

If
&= ﬂ-li-l_ ﬂ-zj+ ﬂ-gE
b= byi+ b,j+ bok



Then,
i, a; fd;
@ b ¢l= by, by, Dby
€y € C3

3) Determinant :

@; a; Qs
bl bz bg = ﬂ.l [bz.fg - Cg.bg) - ﬂ.g (bl' Cg - Cl.bg) + ﬂ.g (bl'cﬂ - Cl.bz)
c; €, C3

Answer :

For given position vectors,

a@=4i +8j + 12k

=(4-2)i+(8—4)j+(12-6)k
~ BA=20+4f+ 6k eq)

A=a—-rc¢

Ty

=(4-3)i+(8-5)j+ (12— 4)k

=0+3

2
ih
}
+
o
=
0}
2
N
A

DA=a-

=L

—(4-5)i+(8—8)j+(12-5)k

Now, for vectors

BA = 2i +4j + 6k



2 4 6
[BA CA DAl=|1 3 8
-1 0 7

=2(3Xx7-0x8)—4(1x7—-(-1)x8)+6(1x0—(—-1)x3)
= 2(21) - 4(15) + 6(3)

=42 -60 + 18

=0

~[BA CA DAl=0

Hence, vectors BA, CA & DA are coplanar.

Therefore, points A, B, C & D are coplanar.

Note : Four points A, B, C & D are coplanar if and only if [m CcA E] =0

Q.11

(61-7j).(161-19j-4k).(3]- 6k)

Show that the four points with position vectors  and

(21-5]+10k)

< are coplanar.
Answer :

Given :

Therefore,
a=6i—7j

b = 161 — 19j — 4k
€ =3j — 6k

d =2i — 5j+ 10k
To Prove : Points A, B, C & D are coplanar.

Formulae :

1) Vectors :



If A & B are two points with position vectors a&hb ,

Where,

(by —a)i+ (b —ay)j+ (b — ﬂa)ﬁ
2) Scalar Triple Product:
If

&= ﬂ-li-l_ ﬂ-zj+ ﬂ-gE

b= byi+ b,j+ bok

Then,
, G a;
@ b el=|bs Dby b;
€; G C3

3) Determinant :

; d; dg
c; €, C3
Answer :

For given position vectors,

=
=

=2{—5j+ 10

Vectors BA, CA & DA 3¢ given by,
BA=a—b

=(6—-16)i+ (=7 +19)j+ (0+ 4)k



~ B4 =-10i+ lEj"‘ ‘:I'E _________ eq(1)

C -C

|
=

=(6—-0)i+(-7—-3)j+ (0+6)k

2
e
I

6i —10f + 6k _ eq(2)

—d

N
e,
a

S
e

=41 -2 — 10k eq(3)

Now, for vectors
BA = —10i + 12j + 4k

CA = 61— 10f + 6k

10 12 4
[BA CA DAl=|6 —-10 &6
4 -2 —10

=—10((-10) x (—10) — (=2) x 6) — 12(6 X (—10) — 4 X 6)
+ 4(6 x (=2) — (—10) x 4)

=-10(112) - 12(-84) + 4(28)

=-1120 + 1008 + 112

=0

~[BA TA DAl=0

Hence, vectors BA. CA & DA are coplanar.

Therefore, points A, B, C & D are coplanar.

Note : Four points A, B, C & D are coplanar if and only if [ﬂ cA E] =0

Q. 12

(1+2)+3k).
Find the value of A for which the four points with position vectors ‘
(3i—j+2k).(-21+3+k)  (61-4j+2k]

and © are coplanar.



Ans.A =3
Answer :
Given :

Let, A, B, C & D be four points with given position vectors

a=1i+2j + 3k
b=3i—j+2k
E=—2i+Aj+k

d = 61 — 4f + 2k
To Find : value of A

Formulae :

1) Vectors :

If A & B are two points with position vectors a&hb ,

then vector 4B is given by,

AB=b—-a
(by—ay)i+(by —ay)j+ (by — ﬂfz)ﬁ

2) Scalar Triple Product:

-

C=cl+c,]+egk

Then,
iy, a; d3
@ b él=|bs Dy b;
€y € (C3

3) Determinant :



a, a, das
by, by, by
€; € (3

Answer :

For given position vectors,

a=1i+2j+ 3k

b=3—j+2k
E=—-2i+Aj+k
d = 61 — 4f + 2k

Vectors Bﬂ,a & DA are given by,
BA=a-—b
=(1-3)i+(2+1Dj+(3-2)k

~ BA=-20+3]+k __ equ)

oy
|
=

—¢
—(1+2)i+(2-Dj+(3-1k

s O

30+ (2-Dj+2k ___eq2)

—d

=)
i
:

(1-6)i+(2+4)j+(3-2)k

~ DA=—-51+6f+k

......... eq(3)

Now, for vectors
BA=-2i+3j+k
CA=31+(2-A)j+2k
DA=—-5i+6j+k

—2 3 1
[BA CA DAl=|3 (2-2) 2

-5 6 1




=—2((2-Dx1-2x6)—3(3x1—2x(-5))
+ 1(6x3—(2—-2) x(-5))

= -2(-A-10) - 3(13) + 1(28 - 5A)

= 2N+ 20 -39 + 28 - 5\

=9 -3\

~[BA CA DAl =9-31_  equ)

Four points A, B, C & D are coplanar if and only if
[BA CA DAl=0_ . eq(5)

From eq(4) and eq(5)

9-3A=0

3A=9

A=3

Q. 13

Find the value of A for which the four points with position vectors (_J +k}‘

(2i-j-k).(i+2j+k)  (3j+3k)
' * and * are coplanar.

Answer :

Given :

Let, A, B, C & D be four points with given position vectors

a=—j+k
b=2i—j—k
E=i+A+k
d =3j+ 3k

To Find : value of A
Formulae :

1) Vectors :

If A & B are two points with position vectors a&hb ,

Where,



a,i+ a,j+ azk

=
I

(=
|
=

byi+ b,j+ b,
then vector AB is given by,
AB=b-a

(by — a,)i+ (b, —ay)j+ (b —ay)k

2) Scalar Triple Product:

e

C_= le-i- C2j+ Cgk

Then,
, a; a;
@ b el=|bs D2 b;
€; € (G5

3) Determinant :

a, a, a
€y €2 G
Answer :

For given position vectors,

a=—f+k
b=2i—j—k
E=i+A+k
d =3j+ 3k

Vectors BA,C_ & DA are given by,

—(0-2)i+(-1+1Dj+ (1+ Dk



—(0-1Di+(-1-Dj+(1-Dk

» CA=—1+(-1-1)j+0k

—d

N
e,
a

—(0-0)+(-1-3)j+ (1-3)k

S
e

=0i—4j — 2k __ eq(3)

Now, for vectors

BA = —21+0j + 2k
CA=—1+(—1—-1j+0k

DA = 0i — 4j — 2k

-2 0 2
[BA CA DAl=|-1 (-1-2) o0
0 —4 -2

=-2((-1-D) x(-2) = (-4 x0) — 0((-1) X (=2) — 0 x 0)
+2((-D)x(—4)—(—1-2) x0)

=-2(2 4+ 2A) - 0 + 2(4)

=-4-4\+38

=4 - 4\

~[BA CA DAl=4-41_ _ equ)

Four points A, B, C & D are coplanar if and only if
[B4 CA DAl=0 eq(5)

From eq(4) and eq(5)
4-4\=0

4\ = 4

A=1

Q. 14



Using vector method, show that the points A(4, 5, 1), B(0, -1, -1), C(3, 9, 4) and
D(-4, 4, 4) are coplanar.

Answer :

Given Points :

A= (4,5 1)
B = (0, -1, -1)
C=(3,09,4)
D = (-4, 4, 4)

To Prove : Points A, B, C & D are coplanar.
Formulae :

4) Position Vectors :

If Ais a point with co-ordinates (a1, az, az)

then its position vector is given by,
&= ﬂ-li-l_ a2j+ agﬁ
5) Vectors :

If A & B are two points with position vectors a&hb ,

Where,

then vector AB is given by,
AB=b-a
(by — a))i+ (by —ay)j+ (b — ﬂ'fa)E

6) Scalar Triple Product:

If

a@=a,i+aj+ak
b=Dbi+hbj+ bk
E=c,i+c,j+ck

Then,



a; G az
@ b el=|b1 b2 bs
€; € C3

7) Determinant :

a, a; a;

by b, b,

€; € G
Answer :

For given points,

A= (4,5 1)
B = (0, -1, -1)
C= (3,09, 4)
D = (-4, 4, 4)

Position vectors of above points are,

Vectors BA,C_ & DA are given by,

=(4-0)i+(5+1Dj+(1+Dk
~ BA =4i +6j+ 2k

A=a—-rc¢

y

=(4-3)i+(5-9)j+(1 -4k

o)
s

D —d

I
=

=8i+1

N
L
¥
I
[#%]
=
0
el
-~
w
~

= (Ilf:bz.ﬂ'g - Cz.bg) - ﬂ.-z (bl.cg - Cl.bg) + ﬂ-g (bl'cﬂ - cl.bz)



Now, for vectors

BA = 4i + 6] + 2k

CA=1—4j—3k
DA =8i+ 1j— 3k
4 6 2
[BA CA DAl=|1 -4 -3
8 1 -3

=4((—4) x (-3) = 1x(-3)) —6(1x (-3) = (-3) x 8)
+ 2(1x1—(—4)x8)

= 4(15) - 6(21) + 2(33)
= 60 - 126 + 66
=0

~[BA TA DAl=0

Hence, vectors BA, CA & DA are coplanar.

Therefore, points A, B, C & D are coplanar.

Note : Four points A, B, C & D are coplanar if and only if [ﬂ cA E] =0
Q. 15

Find the value of A for which the points A(3, 2, 1), B(4, A, 5), C(4, 2, -2) and D(6, 5, -1) are
coplanar.

Ans.A =5
Answer :
Given :

Points A, B, C & D are coplanar where,

A=(321)
B=(4,A5)
C=(4,2, -2)
D=(6,5 -1)

To Find : value of A
Formulae :

1) Position Vectors :



If Ais a point with co-ordinates (a1, az, az)

then its position vector is given by,

2) Vectors :

If A & B are two points with position vectors a&b ,

Where,

then vector 4B is given by,

AB=b—-a
(by —ay)i+(by —ay)j+ (by — ﬂz)ﬁ

3) Scalar Triple Product:

Then,
i, a; fd;
@ b el=|b1 b2 b;
€y € C3

4) Determinant :

@y Ay dg
bl bz bg == ﬂ.l [bz.fg - Cg.bg) - ﬂ.g (bl' Cg - Cl.bg) + ﬂ.g (bl'cﬂ - Cl.bz)
c; €, C3

Answer :

For given points,
A=(3,2,1)
B=(4,A5)

= (4/ 2/ _2)



D= (6,5, -1)

Position vectors of above points are,

a=3i+2j+k

Vectors BA, CA & DA 3 given by,

BA=a—b

=(3-4i+(2-Dj+(1 -5k

~ BA=—1+@2-Dj—4k ___eq)

A:

y

-C

=]

=(3-4i+(2-2)j+(1+2)k

Now, for vectors

BA=—1+(2-1)j— 4k
CA=—i+0j+3k
DA =-31—3j+2k
-1 (2-1) -4
[BA CA DAl=|-1 0 3
-3 -3 2

=-1(0x2-3x(=3))= (2= D(2x (1) = (-3) x 3)
— 4((-Dx(-3)— (-3)x 0)

-1(9) - (2-M).(7) - 4(3)
=-9-14+ 7\ - 12



= 7N - 35

~[BA CA DA]=71-35
But points A, B, C & D are coplanar if and only if
[BA CA DAl=0_ . eq(5)

From eq(4) and eq(5)

7A-35=0

~ 74 =35

Exercise 25B

Q.1

it oT D2 vt

i =X 4) 21"andh 1Y) 1“aretwoequalvectorsthex+y+z=?
Answer :

a=i-2j+3k.b=2i+j-kec=j+k
d = xi +2j—zk

—

b =3i—yj+k

=>x=3,y=-2,z=-1
X+y+z=3+(-2)+(-1)=3-2-1=0
Ans:x +y+z=0

Q.2

Write a unit vector in the direction of the sum of the vectors

b=(2i+j-7k).

Answer :
= = -
Let S be the sum of the vectors @ and b

_§ =20 +2fj—5k +21+j—7k



_§ = 4i + 3j—12k
1S] = (42 + 32 + (- 12)2)1/2

.
=>|5] = (16 + 9 + 144)1/2 = (169)1/2 = 13

a unit vector in the direction of the sum of the vectors is given by:

|D'J«L

47 + 3j— 12k
B 13

i

. 41 + 3j—12k
§ = ————

Ans: 13

Q.3

a=(2i+2j+k|
Write the value of A so that the vectors ’
perpendicular to each other.

Answer :

=2+ A+ k

—* -~

b =1i—2j+ 3k

Since these two vectors are perpendicular the dot product of these two vectors is zero.
5 7

ie.: @b

i+ 4+ k)G@-27+3k) =0

22+ Ax(-2)+3=0

=55 =2A

= A =5/2

Ans: A =5/2

Q. 4

a=(31+2j+9k)  b=(i-2pj+3k|
Find the value of p for which the vectors * and © are
parallel.

Answer :
d = 3i +2j + 9%k

b =i—2pj+ 3k



Since these two vectors are parallel

Q.5

a=(ni+j+4k) b=(21+6j+3k)
©on

Find the value of A when the projection of Tis 4

units.

Answer :

d= M+ j+ 4k
b = 2i + 6 + 3k

projection of a on b is given by: a.b
|§| = (22 + 62 + 32)1/2

=101 = (4 +36+9)1/2 = (49)1/2 =7
a unit vector in the direction of the sum of the vectors is given by:

~ b 20+ 6j+3k
Bl 7

L

b = 4

]

Now it is given that:

i+ g+ 4@).(—“?”") = 4

=2 A+ 6+ (3x4) =28
=>A=(28-12-6)/2
=>A=10/2=5
Ans: A =5

Q.6



1f 2 and D are perpendicular vectors such that

g

Answer :

Since a and b vectors are perpendicular .

g =

T
= 2

Now,
o — 4 — I
|a + b|2 — ||_'1|2 + |b‘|2 + 2|(1||b|cosf-‘

— _ i —
:>~132=52+|b|2+0...(cosﬁ| = €055 0

)
>1P12 = 169 - 25 = 144
1P =12

—
Ans:|b| =12

Q.7

- (x—a)-(x+a)=15,

If € is a unit vector such that

Answer :

(¥ —a)(X +d) = 15
Y12 _ (42

>|X)2 - |42 = 15

>]X|2 = 1Q]2 + 15

Now , a is a unit vector,

>|X]12 =12 + 15

4
E:
~N

I
-
)]

5—1’:‘:13

find

and

.

a

=5,

find the value of



Find the sum of the vectors

Answer :
d=1i-3k
b=2j—k

¢ =2i—3j + 2k

Now ,

Q.9

Find the sum of the vectors

Answer :

d=i—2j
b = 2i—3j
¢ =21 + 3k

Now ,

Q. 10
(1+])+k]

Write the projection of the vector * along the vector J-

Answer :

_} Fa
projection of a on b is given by: @- b



1+]+Kk -
=~ the projection of the vector * along the vector J- is

(+j+k)j=0+1+0=1

(i+j+k) :
Ans: the projection of the vector * along the vector J- is:1

Q. 11
(?i+j—4£)

* on the vector

(21+6]+3k).

Write the projection of the vector

Answer :

d =71 +j—4k

b = 2{ + 6§ + 3k

projection of a on b is given by: a.b
b) = (22 + 62 + 32112

1Pl =4 +36+9)1/2=(49)1/2=7

a unit vector in the direction of the sum of the vectors is given by:

~ b 20+ 6j+ 3k

|b] /

- (20 + 6] + 3k 7x2) + (1x6)—(4x3
&,’.bz(?EJrj‘—-*-}k).( ) )=( ) (? )~ (4x3)
14 +6-12

- —

8
7

(71+j-4k)

< on the vector

(21+6j+3k).

Ans: the projection of the vector

Q.12

L 5-(1—”5) . 5:('2i“+:i+31;;). b :('—in+2ji+1;;) - c :(3in+ji+21;;).
Answer :

d=2i+j+ 3k



=1}
I
I
3
_|_
[}
N
_I_
o]

My
[
(%]
ey
+
b
+
]
e

i(4—1)—j(—2—-3) + k(-1—6) = 3i + 5§ — 7k

k
1

x & =31 + 55— 7k

I
mHh>
= [
[-d

=l

L@ (Dx @) = (20 + j + 3K).(31 + 57— 7K) = (2x3) + (1x5) + (3 - 7)
=6+5-21=-10

Ans: - 10

Q.13

(2i-3j+6k)

Find a vector in the direction of * which has magnitude 21 units.

Answer :

-~

d = 2i—3j + 6k
1] = (22 + (- 3)% + 62172

S10] = (4 + 9+ 36)1/2 = (49)1/2 = 7

a unit vector in the direction of the sum of the vectors is given by:
d  20—3j + 6k

A= — =
| 7

(21 -3+ 6k)

a vector in the direction of © which has magnitude 21 units.

- 2i-37 + 6k
i = 21 X;

_ 1 = 3(21—3j + 6k) = 6i—9j + 18k

Ans: 61 —9j + 18k

Q. 14



c=(31+] (a+ D)

a :('Zf+2_“i +3k). b= (—1 +2j+k)
/ / ' are such that ~is

If and

_
perpendicular to € then find the value of A.

Answer :

d =20+ 2j + 3k
b=—-1+2j+k
c=31+7j

@+ Ab =20 +2j +3k + A(—i +2j + k)

La+ A= @2=Di+ @2+ 2Dj + 3+ Dk
Since @ + b is perpendicular to ¢

_(a+ ib).¢ - g

i((2—5{)1‘ + @+ 2Dj+ B+ DE).GBi+) =0

2(2-AN)x3+(2+2AM)x1=0
=26+2-3A+2A=0
>A=8
Ans: A =8
Q. 15
1-2j+2k).
Write the vector of magnitude 15 units in the direction of vector !

Answer :

o~

d=1-2j + 2k

@) = (12 + (- 2)2 + 22)1/2

S8 = (1 +4+4)Y/2 = (9)1/2 =3

a unit vector in the direction of the sum of the vectors is given by:
a  i-2j +2k

& = =
|al 3

=



(1-2j+2k).

a vector in the direction of which has magnitude 15 units.

i-2j+ 2k

@ = 15x = 5(i—2j + 2k) = 51— 10j + 10k.

=15
Ans: 51— 10j + 10k.

Q. 16

—_ e —_

a:('in+ji+1;:).1_3:('4i“—2j+31;:) c:('i—2j+1;:).

If ~ and ¢ find a vector of magnitude 6

(2 a—b+3c )
units which is parallel to the vector /

Answer :
d=1+j+k

b = 4i—2j + 3k

Ca)
Il
=3
I
Ll
_|_
=

228—b +36) =200+ j+ k)—(41—2j + 3k) + 3(i—2j + k)

-
51 = (12 + (-2)2 + 2212

.
15| =(1+4+4)Y2=(9)1/2=3

a unit vector in the direction of the sum of the vectors is given by:

o F i-2f+ 2k
g = —_ =
|5] 3
(2a-b+3c)
a vector of magnitude 6 units which is parallel to the vector is:
i i—2j + 2k o S
6§ = 6x ————— = 2(1—2j + 2k) = 20— 4] + 4k.

3
Ans: 21 —4j + 4k

Q.17



i ” s -

(i-]) (i+]).

Write the projection of the vector * on the vector

Answer :
d=1—j
b=1+]

1.b
projection of a on b is given by: &-
—
|b| - (12 + 12 + 02)1/2

s1b) = 1+ D2 = ()12

a unit vector in the direction of the sum of the vectors is given by:

- b i+]
b frd — = I|'_

|b| V2
b= G A)(i‘+j‘) (1x1) + (—1x1) 0 0
(1 == I._ . = = — =

P\ V2 V2
(71+j-4k| (21+6j+3k).

Ans: the projection of the vector * on the vector ‘
Q. 18
Write the angle between two vectors d and b with magnitudes \E and 2 respectively
having & b= \/E
Answer :
@ - V3
LIE
since, @b = |dl|b|cos6

Substituting the given values we get:

:,."\-"E= [3 % 2 % cos@

cosfd =
=



Q. 19

j— ¢ m~ .

b=(31-2j+2k)

5 :(.in_?j—i_?f{) * then find

‘a xb‘.
If and

Answer :

ad=1i—-7j + 7k

=l
Il
(%]
3
I
&
+
(]
;::-l

N N N 1 ] E
dxb = (i—7j + 7k)x (31— 2j + 2k) = [1 -7 ?]
3 -2 2

i j k N

[1 _7 ?] = (—14— (—14)) — j(2—21) + k(-2 - (-21))

3 —2 2 )
— 0f + 19f + 19k

.dxb = 0i + 19f + 19k

2@ XDl = (02 + 192 + 192)1/2 = (2x192)1/2 = 19v/2

S =
Ans: .| X bl = 19v2

Q. 20

Find the angle between two vectors d and b with magnitudes 1 and 2 respectively, when

ax|=+5

Answer :

7 STy
Since, |@ X b| = |a||b|sing

Substituting the given values we get:



V3 = 1x2xsind

) 3
sing = 2
> 2

. _143
g = sin~t
= 2

o

>0 =60 =

w |5

w |

Ans: 6 = 60° =

Q.21

a-b=0?

What conclusion can you draw about vectors @ and b when @%b =0 apq

Answer :

It is given that:

ixb =0andd.b = 0
ilﬁlﬁlsinﬂ = |&||_b}|r:asﬂ =0

= —
Since sinB and cosB cannot be 0 simultaneously _._|ﬂ:| = |b| =0

—

- o — & T
Conclusion: when @ X b = Oandd.b = 0

o —
Then l@l = |b) = o

Q. 22

b=(31+2j+9k)

Find the value of A when the vectors - and © are parallel.

Answer :

=)
I
ey
+
=
_|_
(V]
;wd

[l
[
v
+
&
+
©



1 2
A=2x- =z
= 3 3

Ans: A = 2/3
Q. 23

Write the value of

Y . . . e . .

- (Jxk)+ ] (ixk)+k-(ix]).

Answer :

We know that:

ixj=kjxk=tkxi=j

Q. 24

Find the volume of the parallelepiped whose edges are represented by the vectors

a:(21—3j+4k).b:(1+lj—k) - c:(31—21+2k}.

Answer :

Scalar triple product geometrically represents the volume of the parallelepiped whose three

coterminous edges are represented by & b,Ce. v=[abc]
d = 2i—3j + 4k
b=1+2j—k

o~

¢ =3i—2j + 2k



. 2 -3 4
[@bc] = |1 2 -1
3 -2 21=24-2)-(-3)2-(-3)+4(-2-6)=4+15-32=]-13| =

~V =

13 cubic units.

Ans:13 cubic units.

Q. 25

a=(-2i-2j+4k).b=(-2j+4j-2k) c=(4i-2j-2k| b
! * and ’

If * then prove that

and € are coplanar.

Answer :
d= —20—2j + 4k
b = —2i + 4j — 2k

¢ = 4i—2j — 2k

el !

= = =3¢
If & D, C are coplanar then [@bc] = o

-2 -2 4

-2 4 =2| =
LHS=1L4 -2 -2 -2(-8-4)+2(4+8)+4(4-16) =24 +24-48 =0 = R.H.S
~L.H.S = R.H.S
Hence proved that the vectors d = —2i- 2] + 4k
b = —20 + 4j — 2k
¢ = 4i—2j—2k
Are coplanar.

Q. 26

= (A7 S - (7 _.In_ . o
a_(-1+6j+-?k) b—(l+;‘__]+'uk) - H=0 _
If are such that then find the values

of A and M.

and

Answer :

21 + 6j + 27k

=y
I

=l
I

P+ A + pk



—

&
It is given that @ X b = 0

(2t +6f +27k)x (1 + Af + uk) = 0

; é zk? = 0 = i(6u—271) —jeu—27) + k(24 —6)
114
22A-6=0
>A=6/2=3
=22u-27=0
=>u=27/2

Ans: A =3, u=27/2

Q. 27

If O is the angle between @ and “* and | then what is the value of 6?

Answer :
It is given that:

|@xb| = | @b

S . =
:>|-:1||b|smﬁ' = |a||b|r:osﬂ
=sinB = cosO
=tanb =1

6 =tan~l1 ==
> 4

T
Ans: 0 = 4
Q. 28
2= b|=a|+ o
When does hold?
Answer :

When the two vectors are parallel or collinear, they can be added in a scalar way because the angle
between them is zero degrees,they are I the same or opposite direction.

o —
Therefore when two vectors @ @A D are either parallel or collinear then

@+ b| = lal + |p|



Q. 29

Find the direction cosines of a vector which is equally inclined to the x - axis, y - axis and z
- axis.

Answer :

Let the inclination with:

X - axis = &
y-axis=1"3
z-axis=Y

The vector is equally inclined to the three axes.
sa=pF=y
Direction cosines: €05, COSf, COSY

We know that:cos? a + cos2 B + cos?y = 1

> cos2a+cos2a+cos2a=1.(2 =F ¥)

>3 cos?a=1

1
cosa = 1...'_"5
1
$1:'0.91‘1 = \:'_E
1
cosf = E
1
cCasy = E

Q. 30

If P(1, 5, 4) and Q(4, 1, - 2) be the position vectors of two points P and Q, find the

direction ratios of PQ'
Answer :

Let P(x1,Y1,21) and Q(x2,Y2,z2) be the two points then Direction ratios of line joining P and Q i.e. PQ
are X - Xq1,¥Y2 -Y1,22 - 2



Here, Pis(1,5,4)and Qis (4, 1, - 2)

Direction ratios of PQ are:(4-1),(1-5),(-2-4)=3,-4,-6

Ans: the direction ratios of PQ' are: 3, -4,-6

Q. 31

a=(i+2j+3k|
Find the direction cosines of the vector -

Answer :

d =1+ 2+ 3k

Let the inclination with:

x - axis = @

y - axis = J"-?

z - axis =V

Direction cosines: €05@, cosf,cosy = Lmn
For a vector @ = @i + bj + ck

a b c

,m 1=
va? + b? + 2 vaz + b2 + 2 va? + b2 + 2

1 1 1

VIZ+ 2213 Vitd+9 vi4
2

2 2

T = =

VIZ+ 22+ 32 JT+42+9 414

3 3 3

VIZt 22132 Vitato 4ia

-

1 2 3
Y T F e

Q. 32



(ﬁ+b

If @ and D are unit vectors such that /" is a unit vector, what is the angle between @

and D2

Answer :

It is given that @ @nd D are unit vectors ,as well as (@ + D) is also a unit vector
S| = by =@ + D)=y

Since the modulus of a unit vector is unity.

Now,

|& + b|2 — |ﬂ|2 + |b|2 + 2|&||b|cose

=12 =12 + 12 + 2x1x1x cosb

=cosB=(1-1-1)/2

cosh = —
= 2

_1—1
B = cos™i— ==
= 2

27
Ans: 3
Objective Questions

Q.1

Mark (V) against the correct answer in each of the following:

a=(21-3)+6k)

A unit vector in the direction of the vector is

~ 3 2
s

A. =

2 3+ 6-

—1- J——k]
s L5 55

2. 3. 6 -

,1‘:J‘:k]
C.

D. none of these



Answer :

Tip - A vector in the direction of another vector a1 + bj + ¢K is given by A(al + bj + €K) and the unit
A(ai+bj+ck)

vector is given by v (3A)Z+(bA)2 +(cA)?

So, a vector parallel to @ = 21 - 3T+ 6k is given by MET_ 3]“" E’k) where A is an arbitrary
constant.

Now, [l = V22 +32+62 =7
Hence, the required unit vector
A(21 - 37+ 6k)

~J@N2+ (312 + (6))2

A(21 - 37+ 6k)

T W22+ 32+ 62

2 3. 6.
=7'177177
Q.2

Mark (V) against the correct answer in each of the following:

a:(—li+j—5ﬁ)

The direction cosines of the vector ’ are
A.-2,1,-5
1 -1 -5
5.3 6 6
2 1 5

-2 1 -5
Answer :

Formula to be used - The direction cosines of a vector ai + bT +ck is given by
a b c

f L L
vaZ+bZ+c?® a®+bZ+c? aZ+b®+cl |



Hence, the direction cosines of the vector —21+7 -5k s given by

( -2 1 -5 )
V22 + 12+ 52422 + 12 + 52722 + 12 + 52

-2 1 =5
~ V/30°V30°V30
Q.3

Mark (V) against the correct answer in each of the following:

If A(1, 2, -3) and B(-1, -2, 1) are the end points of a vector AB then the direction cosines

of £ are
A.-2,-4,4

—1

— 11
B. 2

-1 -2 2
c. 3 3 3

D. none of these

Answer :
Given - A(1, 2, -3) and B(-1, -2, 1) are the end points of a vector AB

Tip - If P(a1,b1,c1) and Q(ay,by,c>) be two points then the vector PQ s represented by
(a; —a,)i+ (by —by)j+ (e — cy)k

Hence, AB=(-1—-1)i+(-2— 2)j+ (1+3)k=—-21—4j+4k

e

Formula to be used - The direction cosines of a vector 1 + bj + ¢k jg given by
a b c

f r f r f
vaZ+bZ+c? Jal4bZ4e? Jal+bI4c?

Hence, the direction cosines of the vector —21— 4]+ 4ks given by

( -2 —4 4 )
V22 +42 + 42722 + 42 + 42722 + 42 + 42



—2
6

e

—1
3 L]
Q.4

Mark (V) against the correct answer in each of the following:

—4 4)
"6 6
-2 2
33

If a vector makes angle a, B and y with the x-axis, y-axis and z-axis respectively then the
value of (sinZ2a + sin2p + sin2y) is
A.1

oo w
WON

Answer :

Given - A vector makes angle a, B and y with the x-axis, y-axis and z-axis respectively.
To Find - (sinZa + sin?B + sin2y)

Formula to be used - cos?a + cos2B + cos?y=1
Hence,

sinZa + sin?B + sin2y

=(1-cos?a) +(1-cos2B) +(1-cos?y)

= 3-(cos?a + cos?B + cos?y)

=3-1

=2

Q.5

Mark (V) against the correct answer in each of the following:

.

The vector (CDSQCDSB) 1+ (CDSQCDSB}J + (5111 u}k is a

A. null vector

B. unit vector
C. a constant vector
D. none of these

Answer :

- _ o~ o~ - -+ _ I|'
Tip - Magnitude of a vector @ = XI T ¥j + ZK is given by &l = yx? +y? +22

A unit vector is a vector whose magnitude = 1.



2 2p _
Formula to be used - Sin“ 6 +cos“6 =1

Hence, magnitude of (cosacosP)i+ (cosasinB)j + (sina)k wij pe given by

J/ (cosacosP)? + (cosasinf)? + (sina)?

= Jcos2a(cos2p + sin2B) + sin2a

=,/ cos2a + sina

= 1 i.e a unit vector

Q.6

Mark (V) against the correct answer in each of the following:

(i+]+v2k)
What is the angle which the vector * makes with the z-axis?

i

A 4

r_leH

C.

2 O A

T
p. 3
Answer :

Formula to be used - The direction cosines of a vector ai + bj +ck is given by
a b c

I rf o f
va*+bZ+c?® at+bZ+c? o at+b*+c? |

Hence, the direction cosines of the vector i+ T + \.Ek is given by

1 \.,E

'_'l.

L r

le +12+(V2)° J:LE +12+(V2)° le +12+ (v2)°

1142
S 2'2" 2
11 1
S 2'2'\2



1 1
The direction cosine of z-axis = vz i.e. cos® = vz where 9 is the angle the vector makes with the z-
axis.
~ B = cos™?! LT
~ 0= w"_i = E
Q.7

Mark (V) against the correct answer in each of the following:

-3,

a

b=2 2§
and a-b= '\/E then the angle between @

£ 2 and D are vectors such that

and D is
¥

A. O

f_u|H

C.

o | A

T
p. 3
Answer :

— P — = _ —
Given - @ and b are vectors such that |2l = V3 and |b| =23nqdb= V6
= —
To find - Angle between @ and b,

- ——
Formula to be used - &P = |a||1t3|':'3'5':']I

&= |3

6=—= -0
Hence, V6 =2V3c0s0 ¢ ©OSY =7 T

Q.8

Mark (V) against the correct answer in each of the following:

=2

a

If @ and D are two vectors such that and @-D =—1 then the angle between



8 and D is

—

— b -+ _ _ I|'_ — —*
Given - @ and D are vectors such that 3] = |b| =V2gdab=-1

= —
To find - Angle between & and D,

i Sy
Formula to be used - &-D = |:’*1||b|':':'5':']I

w3

1
Hence, 1 = V2v2cos 8 ie. cosf =3 ~ B =

Q.9
Mark (V) against the correct answer in each of the following:

_ i At A T2l AT
The angle between the vectors a=1-—<] 3k and b =31 <] k is

cos

1 3
c. N4

D. none of these

Answer :



To find — Angle between a and b.

- ——
Formula to be used - &P = |a||1t]|':'3'5':']I

- _ o~ o~ - -+ _ I|'
Tip - Magnitude of a vector @ = XI T ¥j + ZK is given by &l = yx? +y? +22

Here, &b = (1—2j+3k). (31— 25+ Ky_344+3=10

3l =12 +22 +32 =14

Ib|=32+22+12 =14

10 5
Hence, 10 = \Jﬁu"ﬁmsﬂ ie. cosB = i
5
e B = CDS_l_
7
Q. 10

Mark (V) against the correct answer in each of the following:

-9

Lis

b=(31-j+2k|

* then the angle between

a=(i+2j-3k) (a+d)
L - an

If and

| A

D A KA

W[l

o

Answer :

To find - Angle between & T bangda—b .

= = 0 — —
Formula to be used - P-4 = |Pl1q| cos® where P and G are two vectors



Tip - Magnitude of a vector & = XI +¥] + ZK js given by 3] = Jx2+y2+22

Here, a+b=(1+2]—3k) + (31— j+2k) =41 +j—k

3+b|=y4e2+12+12=18

20

|3—b|=22+32+52=138

Hence, 0 = V18v38c0s6 j o cOsB =0
g _T

0=

Q.11

Mark (V) against the correct answer in each of the following:

a=(1+2j-3k)  b=(3i-j+2k)

If and * then the angle between
is
1 :1]
cos —
A. 0
1 31]
cos —
B. 50
1 11‘J
cos —
C. 30

D. none of these

Answer :

WET

To find - Angle between 2

== oy 0 — —
Formula to be used - P-4 = |Plq| cos® where P and T are two vectors

Tip - Magnitude of a vector @ = XI +¥] + ZK js given by 3l = Jx2+y2+22

23+b=2(i+2j—3k) + (31— j+ 2k) = 51 + 3) — 4k



ang3+2b=(1+2)—-3k) +2(31—j+2k) = 71 +k

~(23+D).(3—2b)= (51 +3j—4k).(7i+k) =35 — 4 =31

|23+ b| = /52 + 32+ 42 = 50

|3—2b| =72+ 12 =50

WV

31
[50V/50 cosB j o COS6 =,

Hence, 31 =50y 5
5 _131
~ 0 =Cco8 —
50
Q.12

Mark (V) against the correct answer in each of the following:

b=(31-2j+2k) - 0§

“ and * be such that alb then A =?

B. -2
C.3
D. -3

Answer :

To find - Value of;~L

Formula to be used - P-4 = |P||Q| c0s 60 where P and 9 are two vectors

T
2

Tip - For perpendicular vectors, i.e. 0S8 = 0 e. the dot product=0
Hence, ib=0

~(21+4-k).(31—2§+ k) =0

>6—8—A=0

e A=—2

Q. 13

Mark (V) against the correct answer in each of the following:



What is the projection of ‘- on 4

>
ﬁ]")

w
G

&

C.
D. none of these

Answer :

¥

—

Given -a=2i—j+k, b=i—2j+k

3ionbio 3cosh
To find - Projection of @ on U j.e, 4 €03
Formula to be used - P-4 = IPllq]| cos® where P and 9 are two vectors

Tip - 1f P and 4 are two vectors, then the projection of P on 4 is defined as P €0s©

Magnitude of a vector P = XI + ¥] + ZK is given by Bl = Jx2+y2 +22

So,

3.b = |3||b|cos6

= (21—7+k).(1—2j+k) =12 + 22 + 12|3| cos B

= [3]cosh = = F1
V6
= |3| cosB = >
V6
Q. 14

Mark (V) against the correct answer in each of the following:

|a—w:h—bL
If then

a FI=[0

g. 2/



c.alhb
D. none of these

Answer :

Given - |§+ b| = |§_ b|

—* _} —* = . I.'
Tip - If @ and D are two vectors then |12 £ b| = y/a? + b? £ 2abcos8
Hence,

|3+b|=|3-D|

= /a2 + b2 + 2abcosB = /a2 + b2 — 2abcosH
= a% + b? + 2abcosb = a% + b? — 2abcosh
= 4abcosb = 0

= c0s0 =0

Q. 15

Mark (V) against the correct answer in each of the following:

If 4 and b are mutually perpendicular unit vectors then
A.3

o0Ow

.5
. 6
.12

Answer :
- ]:_:: |
Given - @ and P are two mutually perpendicular unit vectors i.e.
— P — PR
To Find - (33 + Eb)- (53— 6b)
Formula to be used - P-4 = |Pl1q| cos® where P and G are two vectors

= |3|[b| cos® = |§||E|c05g =0



- ==
~a.b=ba=>0
Hence,

(33 + 2b). (53 — 6b)

— — — 2
= 15|3]> + 10b.3— 183a.b — 12|b|
=15—12
=3

Q. 16

Mark (V) against the correct answer in each of the following:

o

:J;T—:—ﬂ"' :1—*.:—3!1
If the vectors ° 21+ 2k and b=i A= k are perpendicular to each other then A =
?

A. -3

B. -6

C.-9

D. -1

Answer :
Given-3=31+7—2k, b=1+Aj—3k g3 LD
To find - Value of;'L

- =1 b 8 — —
Formula to be used - P-d = |P11ql cos® where P and 4 are two vectors

I
.

Tip - For perpendicular vectors, i.e. €058 =0 e the dot product=0
Hence, ib=0

= (31+7—2k).(i+2j—3k) =0

=3+ A+6=0

ie.A=—9

Q.17

Mark (V) against the correct answer in each of the following:

1

. - a— b‘ =9
If O is the angle between two unit vectors @ and D then 2



B

fan :

C. -
D. none of these

Answer :

Given - 2 and b are two unit vectors with an angle B between them

1 — o~
To find -Ela_bl

Formula used - If @ and b are two vectors then |3 £ l_J‘}| = \/a? +b? £ 2abcosB
cos26 = 1 — 2sin?6

Tip- AP =|b|*=1&ab=1

Hence,

1. .
5| —b|

<FH]

= %Jlﬁl2 + |E|2 + 2abcosb

1
= iqz + 2cos0

1
=J,—_-1.,’1+|:05[-}
V2
1 Dsin?
=— X sin? —
V2 2
L
= gin—
2
Q. 18

Mark (V) against the correct answer in each of the following:



a=(1-j+2k]  b=(21+3j-4k| axb‘:‘*
If and * then
A V174
5 37
c. V93

D. none of these

Answer :

—

Given -a =1—J+ 2Kk 3ng b = 21 + 37 — 4K zre two vectors.

To find - |12 X D|

R R S
axb=la, a, a; A .
Formula to be used - b; b, b;| whered =aji+aj+azk gngb =byi+b,

Tip - Magnitude of a vector P = X1 + ¥7 + ZK is given by Bl = yx2 +y? + 22

So,
ixb
1] k
=11 -1 2
2 3 —4

=i(4—-6)+j(4+4)+k(3+2)

= —2i+ 8]+ 5k

~[Exb| =22 +82+52 =193
Q. 19

Mark (V) against the correct answer in each of the following:

a=(1-2j+3k)  b=(i-3k)

and * then

bxja‘z‘?
If

a 1045
o, ST

-~

|

+ b,k



c. 41D
b. 24/23

Answer :

Given - d=1i- 2] + 3k and E =i-3k are two vectors.
To find - ”_; x 23|

1 dp  dj

a
Formula to be used - by Dby bal where d= a;i+a,j+azk gngb =byi+b,j+bgk

Tip - Magnitude of a vector P = X1 + ¥] + ZK is given by Bl = yx2 +y2 + 22

So,
b x 23
i j k
=11 0 -3
2 —4 6

=i(12) +j (-6 —6) + k(—4)

=121 — 12j — 4k

~ |bx 23| = 122 + 122 + 42 = /304 = 4y19
Q. 20
Mark (V) against the correct answer in each of the following:

(5fo)=(3€+2]+61&)

a‘ =2, - -
| and ’ then the angle between @ and b s

b|:?
If

>
A




Answer :
To find - Angle between € and b

Formula to be used - P X 4 = |DB||q|sin6fi

Tlp - h_]} X El}l = |Iﬁ||alsnleﬁ| = |ﬁ”a|51118 & magnitude of a vector I_j = XT + ﬂ"‘ ZE is given by
Pl = x2 +y? + 22

ExDb|=[31+2)+ 6kl =Vv3Z+ 22 +62=7

Hence,
=~ 7 =2 x7sinb
= 5inf = 2
T
=0 = :
Q. 21

Mark (V) against the correct answer in each of the following:

—_

a

—_

b|=7 axb

=+/20,

:35 _’._’_q
If thenab_'

A.5

and

B. 7
C.13
D.12

Answer :

Given - 131 =V26,|b| =7 ;.4 [ax D] =35

To find - .

Formula to be used - P X 4 = |B||q|sin®ii g P.q = [P||q|cos6 where P &1 are any two vectors
Tip - |B x @l = [IPI[q|sinéa| = [BlIq]sine

So,

|3xb| =35

= |§||E|sinﬁ =35



o 35 5
= sinf = =
?w"ﬁ \.."'E
cosO =
~3.b = |3||b|cose = v26 x 7 :5<:i =7
V26
Q. 22

Mark (V) against the correct answer in each of the following:

a=(31+]+4k)

Two adjacent sides of a || gm are represented by the vectors * and

b=(i-j+k).
" The area of the || gm is

A. Va2 sq units

B. 6 sq units

C. '%"35 sq units

D. none of these

Answer :

Given - Two adjacent sides of a || gm are represented by the vectors & = 3i+ 7+ 4k ang
b=1—j+k

To find — Area of the parallelogram

i j k
dy dj

EXE}Z Ell
by by bsl whered =a,i+a,j+ask gngb =byi+b,j+bsk

Formula to be used -

-

Tip - Area of ||gm — |‘f:1 X bl and magnitude of a vector P = XI + ¥j + ZK s given by
Bl= 2y A

Hence,
ixb
1] k
=13 1 4
1 -1 1



=i(—4—1)+j(4-3) +k(-3-1)

= —51+7— 4k

~|Axb|=yB2+12+42 =82

i.e. the area of the parallelogram = \'@ Sq. units
Q. 23

Mark (V) against the correct answer in each of the following:

dy =(31+j- 2k}
The diagonals of a || gm are represented by the vectors * and

d, =(i-3j+4k).

A. -.\E sq units

The area of the || gm is

B. S\E sq units

C. 33 sq units
D. none of these

rQ‘I

Answer :

31+

Il

—7
—

I
]
=g

Q
3
o

—
Given - Two diagonals of a || gm are represented by the vectors dl
d, =1—3]+4k

To find — Area of the parallelogram

e

. i j k
g x b == al az 3'3
Formula to be used - by by bi| where@ =a;i+ayj+azk gng b =b;i+b,j+bsk
T T e
Tip - Area of [|gm 271 2l and magnitude of a vector @ = X1 T ¥] + ZK j5 given by

13| = /x2 +y2 + 22

Hence,
d; x d,
i j k
=13 1 —2
1 -3 4

i(4—-6)+j(—2—-12) +k(-9—1)



= —2i—14j — 10k

- [d; x ;| = V22 + 142 + 102 = /300

#4300 =

1
i.e. the area of the parallelogram = 2 5"-#@ sg. units

Q. 24

Mark (V) against the correct answer in each of the following:

_ %1 e
Two adjacent sides of a triangle are represented by the vectors a=21 4~] and

b=-5i+7] . .
The area of the triangle is
A. 41 sq units

B. 37 sq units
41
C. 2 sq units

D. none of these

Answer :

E

— n
Given - Two adjacent sides of a triangle are represented by the vectors @ = 31+ 4] and
—
b=-5i+7j

To find — Area of the triangle

i j k
= —
axb=la;, a, ag
— ~ - o~ —* - ~ s
Formula to be used - by Dby bs| where@ =a;i+azj+azk gng b =b;i+byj+bsk
= [3xb| B —xi+yj+ak
Tip - Area of triangle 2 and magnitude of a vector P = X1 T ¥] T ZK js given by

Bl =y 4 22

Hence,
ixb
i jk
=13 4 0
-5 7 0
=k(21+ 20)



41
i.e. the area of the parallelogram = 2 sg. units

Q. 25

Mark (V) against the correct answer in each of the following:

. . —_

a=(i-j-k) Db=(i+j+k|

The unit vector normal to the plane containing ‘ and s
(i-K)
A. :
(~3+H
B. :
1 : ,
—(-j+k
=(-i+k)
C. V-
1 ( .
— 1 —L)
p. V2
Answer :
Gven-a=i—-j—k & b=i+j+k
To find — A unit vector perpendicular to the two given vectors.
R
E * b = al az ag
Formula to be used - by Dby bs| whered =a;i+azj +azk gng b =Db;i+b,j+bsk

Tip — A vector perpendicular to two given vectors is their cross product.

. (ai+bj+ck)
The unit vector of any vector al T bj + ¢k is given by /a?+b?+c2

Hence,
ixb
i j k
=11 -1 -1
1 1 1

= _ET +2k , which the vector perpendicular to the two given vectors.

The required unit vector +2%+2% 2



Q. 26

Mark (V) against the correct answer in each of the following:

=]
="

] R (a-6+caca)=2

If and € are unit vectors such that @ 0 +C=0 then

- 77 = -
Given - & D, € are three unit vectors and (@ + b +¢C) =10

Q. 27

Mark (V) against the correct answer in each of the following:

1. b = [a—b—cnz?
*~ and ¢ are mutually perpendicular unit vectors then -



c. V3
D. 2
Answer :

- T
Given - & b, ¢ are three mutually perpendicular unit vectors

To find - [§+E+ E}]

— - -+
Tip-lAl=|b[=[E8=153b=be=23=0

So,
E+Db+0)2

— |77 +[b| + [¢17+ 2(2b + b.¢ + &.3)
=3

~[3+b+¢ =3

Q. 28

Mark (V) against the correct answer in each of the following:

BRE
A.

o

oo w
WNE=

Answer :

Tofind- 11 1 K]

217 K



Q. 29

Mark (V) against the correct answer in each of the following:

c=(31-j-2k)

* be the coterminous edges of

a=(2i-3j+4k).b=(1+2j-k|
If : * and
a parallelepiped then its volume is
A. 21 cubic units

B. 14 cubic units

C. 7 cubic units
D. none of these

Answer :

Given - The three coterminous edges of a parallelepiped are d=21- 3j + 4E
b=i+2j—k&et=31—7—2k
To find — The volume of the parallelepiped
Formula to be used - [ﬁ b E] =a.(bx?o)
i i k

d d
2 3 e —*

ixb=|a,
b, b, bzl whered =a,i+a,j+ask gng b =Db,i+b,j+bsk

Tip - The volume of the parallelepiped =| [ﬁ E E]l

Hence,
[a b ¢]
=a.(bxe)

= (21— 37+ 4k).{(1+ 2] — k) x (31 —] — 2k)}

e

ik
=(21-37+4k).|1 2 -1
3 —1 -2

= (21— 3]+ 4k).(-51 -] — 7k)
=—10+3 — 28
=—35

The volume = 35 sq units



Q. 30
Mark (V) against the correct answer in each of the following:

a=(5i-4j+k).o=(41+3j+2k)

If the volume of a parallelepiped having : * and

c=(1-2j+7k)

© as conterminous edges, is 216 cubic units then the value of A is

’_-Ulf_!l

W = | 1D | 4

D.

Answer :

Given - The three coterminous edges of a parallelepiped are d=>5i— 4]“" R
b=4i+3j+2k&t=1-2]+7k
To find - The value of A
Formula to be used - [ﬁ b E] =a.(bx?d)
i i k

dy dj

= —
axb=la,
b; by b3| whered =a;i+a,j+a;

g
Q
>
[aB
(=
Il
(=
(=]
—7
.
=
%]
=+
(=
wl
o

Tip - The volume of the parallelepiped =| [a E E]l

Hence,

(51— 4j +k).{(41 + 3] + Ak) x (i— 2] + 7k)}

o~

i ik
=(5i-4j+k).|]a 3 2
1 -2 7



— (51— 4j + R).((Z:L +20)i+ (A—28)]— 11&)

=5(21+2A)-4(A-28)-11
=206+6A
The volume =206+6A

But, the volume = 216 sq units

10 3

So, 206+6A=216 sA=6 3
Q. 31

Mark (V) against the correct answer in each of the following:

o a=(21-2k). p=i+(n+1)j _ c=(4i+2k|
It is given that the vectors ‘ ‘

coplanar. Then, the value of A is

b | =

1
3
2
1

oo w

Answer :
Given - The vectors 3 = 21 — 2k, b=1+ (A+1)] & € =41+ 2K 5pe coplanar
To find - The value of A
Formula to be used - [ﬁ b E] =a.(bx?o)
i j k

d d
2 3 e —*

ixb=|a,
b, b, bzl whered =a,i+a,j+ask gngb=Db,i+b,j+bsk

Tip — For vectors to be coplanar, [a b '3] =0

Hence,
[a b éel=0
=a.(bx¢) =0

= (21— 2k). {(i+ A+ DP x (41 + 2k)} = 0



i j k
1 A+1 0
4 0 2

= (21 - 2k). =0

= (21— 2k). (2(A+ 1)i- 2] —4(A+ 1Dk) =0
= 4(A-1)+8(A-1)=0

= 12(A\-1)=0i.e. A= 1

Q. 32

Mark (V) against the correct answer in each of the following:

Which of the following is meaningless?

a-{hxc)

A. ;
ax(b-c)

B. ;
(axb)-c

C. :

D. none of these

Answer :

Tip - [ﬁ b E] = ﬁ_(E x E) = B-(Ex a) = E-(ﬁ x E) = [ﬁx B)E since, dot product is
commutative

Hence, a X (EE) is meaningless.

Q. 33

Mark (V) against the correct answer in each of the following:

a-(.ax{i}:‘?

A.0

B.1
C. a%b
D. meaningless

Answer :

Tip — The cross product of two vectors is the vector perpendicular to both the vectors.

— —* - =
~axb gives a vector perpendicular to both 2 and b.

Now,

3.(3xDb)



= |3l|b|cose

| T
= |a||b|cos£
=0

Q. 34

Mark (V) against the correct answer in each of the following:

b o [a—bb—cc—al
For any three vectors *° ~° - the value of - is

A.Z[abc_l

B.
C.
D.

3 O =

one of these

Answer :

Formula to be used - [ﬁ b E] =a. (b x E) =b.(€xa) for any three arbitrary vectors





