Chapter : 25. PRODUCT OF THREE VECTORS

Exercise : 25A

Question: 1

Solution:

ili §okl=0 k il=[k & fl=1

Let, I'j_ ]:' be unit vectors in the direction of positive X-axis, Y-axis, Z-axis respectively.
Hence,

Magnitude of fis1 = |i|=1

Magnitude of fis1= |j| =1

Magnitude of k is 1= |k| =1

To Prove :

i jokl=0 k 01=0k 1 jl=1

Formulae :

a) Dot Products.:

—_

Dii=jj=kik-

i) jxi=—khkxj==iixk=-j
c) Scalar Triple Product :

@ b (;]:E.(E XE)

Now,

M j kl=i.(jxk)
=i.i (<fxk=1)
=1 (vi.i=1)

i j kl=1. eq(1)
W k i]=j.(kxi)
=j.j (~kExi=j)
=1 (<j.j=1

G k il=1 eq(2)
Gk ¢ jl=Fk.(ix])
=k.k (rixi=k)



sk T fl=1 e eq(3) CLAssz4

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

i j k=0 k d=[k @ jl=1

Hence Proved.

Notes :

1. A cyclic change of vectors in a scalar triple product does not change its value ie.
la b cl=[b ¢ al=[c 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
k j il=-1
1

il k=0 j =0 i k--1

Let, f'j, f( beunit vectors in the direction of positive X-axis, Y -axis, Z-axis respectively.
Hence,

Magnitude of iis 1 = |i| = 1

Magnitude of fis1= |j|=1

Magnitude of kis 1= |k| =1

To Prove :

Eald
[
Il
|
p—t

ik jl=[k ji=1[ i
Formulae :

a) Dot Products :

Di.i=jj=kk=1



= R (<i.i=1) CLASS24

=k (k) e (2 X T = k)
- —k.k

=1 e (vk.k=1)

(K j i]l=-1 e eq(2)

Notes

1. A cyclic not change it

a b él

2. Scalar t ectionis 1,and t t vectors

Question: 3

Findi-5:2i+}+31.§_5:—i+2j+11 andE:3i+j+2}l
Given Vectors :

a=2i+j+3k

2)b=-i+2j+k

3)¢=3i+j+2k

ToFind:[g b ¢l

Formulae :

1) Scalar Triple Product:




If

CLASS24

a=a,i+a,j+ak
b=bi+b,j+ bk

-~

C=c i+ j+ek

Then,
@ a da;
@ b él=|br by by
€, € €3

2) Determinant:

a, a, a
by by by =a,(by.c; —cr.by) —ay(Dy.cy—cy.by) + az(by.c; —c;.by)
€ € (3

Answer :

For given vectors,

i.a=2i-3j+4k.b

Given Vectors :

ol

Na=2i-3j+4

-~

2)b

by

—

+2j—
3)¢=30—j+2k
ToFind:[g b ¢
Formulae :

1) Scalar Triple Product:




a, a as
@ b él=|b b2 by
C; Cp (3

2) Determinant :

a, a, 0
by by by|=a,(b,.c;—c.by) —a,(by.c;—cp.by) +ay(bc; —e,.bs)
€, G G

Answer :

For given vectors,

a=2f— j+
b=i+2j—k
c=3i—j+2k

1)
2)
3) -k

izl
I|

ToFind:[g b #]
Formulae :

1) Scalar Triple Product:

If
a=a,i+a.j+ak
b= byi+ baj+ bk

€ =c,i+c,j+ck

Then,
@ Gy a3
la b el=|by by b
€, € C3

2) Determinant :

4, 4 4z
by by by|=a,(by.c; — c.b3) —ay(by.c3— ¢,.by) + a3(by.c; — ¢,.b,)
€, € (3

Answer :

CLASS24




For given vectors,

a=2i-3j+0k

rj-k

o
Il

2 -3 0
@ b el=)1 1 -1
3 0 -1

=21x (-1 —(—1)x0)—(—3)Ax(-1)—3x(—1))+0(1 x0—-3x1)

=2(-1)+3(2}+0
=-2+6

=4

~la b ¢el=4

Question: 3

Solution:

ia=i+j+kb=1—jrkec=1-2j-k
Given :

Coterminous edges of parallelopiped are g, b, ¢ where,

a=i+j+k
b=i-j+k
E=i+2j -k

To Find : Volume of parallelepiped

Formulae :

1) Volume of parallelepiped :

If 7, b, ¢ are coterminous edges of parallelepiped,

Where,

+
2
~

+a;

[N

a=a,l

-

b= b+ bj+ bk

E=c,i+cj+ck

Then, valume of parallelepiped V is given hy,

a, a, as
V=[a b ¢l=|br b2 bs
€, € (3

2) Determinant :

a, a. Qg

by b, by|=a,(by.c; — C2.b3) —as(by.c3— c.b3) +as(by.c, — ¢,.b,)
¢ G G

Answer :

Volume of parallelopiped with coterminous edges

CLASS24



a=trjek CLASS24

a;, a; g

V=I[ag b cl=|bL b by

€, € (O3
1 1 1
=11 -1 1
1 2 —1

=1{((-Dx(-1)—-2x1
=1(-1)-1(-2) + 1(3

Given:

Coterminous ped are ¢, E@ere,
a=—-30+7j+ 5k

To Find : Volume of paralle
Formulae :

1) Volume of parallelepiped :

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

Where,

a=a,i+a.j+azk
b= b+ b,j+ bk
E=cyi+cajt ok

Then, volume of parallelepiped V is given by,

a, a, d;
V=I[g b E]=bl b, b,
€ € 3

2) Determinant :




a, a, a
by by by|=a,(b,.c;—cy.by) —ay(by.c;—cy.by) +az(by.c, —c;.by) ctAss24
C; € (3

Answer:

Volume of parallelopiped with coterminous edges
a=-3i+7j+5k

b=-5i+7j-3k

7i — 5f — 3k

c

As volume is ne

Therefore,

Given :

Coterminous edges of parallelo

a=1-2j+3k
b=2i+j—k
c=jt+k

To Find : Volume of parallelepiped

Formulae :

1) Volume of parallelepiped :

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

a=a,i+aj+ak

byi+ baj+ bk

Sl
If

c=ci+c.jtegk




Then, volume of parallelepiped V is given by,
CLASS24

a, a, ag
V=I[g b ¢el=|bx b by
c, € O3

2) Determinant :

a, @, a;

by by, by|=a,(b,.c;—cr.b3) —a,(by.c;—cp.b3) +az(by.ca — . by)
€, € €3

Answer :

Volume of parallelopiped with coterminous edges

a=1i-2j+3k
b=2i+j-k
C=0i+j+k
/”}'
. f. -
/ /
j,’, /." - o
‘.,/:_ —e
a, a, das
Vv=I[g b el=|b1 b:s b;
€, €2 €3
1 -2 3
=2 1 -1
0 1 1

=1(1x1-1x (1) (-2)(2x1-0x(-1))+ 3(2x1-0x41)
=1(2) +2(2) + 3(2)

=2+4+6

=12

Therefore,

Volume of parallelepiped = 12 cubic unit

Given :

Coterminous edges of parallelopiped are g, D, ¢ where,

a=6f
b=2j
& =5k

To Find : Volume of parallelepiped

Formulae :

1) Volume of parallelepiped :

If @ b, ¢ are coterminous edges of parallelepiped,

Where,

a=a,i+a,f+azk



b — byi+ bj+ byk CLASS24

=i+ cj+ok

Then, volume of parallelepiped V is given by,

a a, 4aj
V=I[a b cl=|b b by
€, €z C3

2) Determinant:

a, a; O
by by by|=a,(b,.c;—c,.b)—a,(by.cy—c b)) +ay(b.c,—c.b,)
€, € G

Answer:

Volume of parallelopiped with coterminous edges

=6(2x5—0x0)—0(0
=6(10)+0+0
=60

Therefore,

Volume of parallelepiped = 60 cubic unit

Question: 4

Solution:

La=i-27+3Kk.b=-2i+3j-4k and c =i - 3]+ 5k

Given Vectors :

To Prove: Vectors g [, 7 are coplanar.




ielg b &l=0 CLASS24

Formulae :

1) Scalar Triple Product:
If

a=-a,i+a,j+ak

b= b,i+ b.j+ bk

c=citcjtrek

Then,
@ Q
[@a b cl=|by by by
€, € G

2) Determinant :

a; ap Q3
b, by byl=a,(bc;—¢ +ay(by.co — ¢y by)
€ € O3

Answer :

For given vectors,

a=i-2j
b=—2i+
F=1—23j
@ » &
=1(3x5—

Hence, the vectors a, I_;_ ¢ are coplanar.

Note : For coplanar vectors {, D, ¢,

@ b el=0

a=1+3j+k
b=2i—-j—k
c=7j+3k

To Prove : Vectors g, l_), ¢ are coplanar.
ie.[f b £l=0

Formulae :




1) Scalar Triple Product:

CLASS24

Then,
a, az ag
l[a b él=|br b2 by
€, Cx C3

2) Determinant :

a4, a; 43

by by byl =a,(by.c;— €2.b3) —ay(by.c3 — €1.b3) + a3 (by.c; — €1.by)
€, €, Cq
Answer :

For given vectors,

+3j+k

]
I
~

o
Il
=

2i—j-

7j+3

Hence, the vectors . b, &
Note : For coplanar vecto
@ b ¢l=0

iil.a=21-j+2k.b=1+2j-3k and ¢ =3i—4j+ 7k

Given Vectors :

a=2i—j+2k
b=i+2j—3k
c=30—4j+7k

To Prove : Vectors g, b, ¢ are coplanar.
ie.[a b ¢l=0

Formulae :

1) Scalar Triple Product:

If




a=a,i+aj+azk CLASS24

b="Dbi+Db,j+ bk

~

c=cl+cjtek

Then,
@ a da;
@ b ¢el=|b by bs
€1 € (3

2) Determinant :

a; a, a3
by by by|=ay(bacy;—cp.b3) —az(bpcy—cpby) + a3 (b — 1)
€, €, (g

Answer :

For given vectors,

Hence, the vecto

Note : For coplanar
le b el=0
Question: 5

Solution:

ia=(2i-j+k).b=(1+2j+3K).and c =(31 +2j+5K)

Given : Vectors @, b, ¢ are coplanar.

Where,
a=2i—j+k
b=1i+2j+3k
=30+ A+ 5k

To Find : value of 4
Formulae :

1) Scalar Triple Product:




If

CLASS24

a=a,i+a,j+ak
b=bi+b,j+ bk

-~

C=c i+ j+ek

Then,
@ a daj
@ b él=|br by by
€, € €3

2) Determinant:

a, a, a
by by by =a,(by.c; —cr.by) —ar(Dy.cy—cy.by) + az(by.c; —c;.by)
€ € (3

Answer :

As vectors q, E_ ¢ are coplan

“la b =0 e

For given vectors,

S]]
Il
o]
—
|
Sy

From eq(1) and eq(2),
10-54=0
=~ 5A=10

si=2 | fa=2i-10j—5k.b=-7i—5jand c =1-4j-3k

Given : Vectors @, b, ¢ are coplanar.

Where,
a=Ai—10j— 5k
b=-7i-5j
F=1—4j—3k

To Find : value of A
Formulae :
1) Scalar Triple Product:

1f

a=ai+ a2f+a312




b = byi+ b,j+ byk

=i+ ]+ 3k

Then,
a a, aj
@ b él=|b by by
6 G G

2) Determinant:

; a; Qg
by by b4
€ € g

Answer :

As vectors g, 5_ ¢ are coplanar

~la b =0 ....eq(l)

For given vectors,

a=Ai—10j — sk

= 4((-5)

=1(15) +
=151 +45
l[a b el=1
From eq(1) and eq
154+45=0

=154 =45

A —j+ Ak

To Find : value of A

()

Formulae :

1) Scalar Triple Product:

=a,(b,.c; — :.0) —a,(be;— b))+ az(by.co — ¢, by)

CLASS24




E=ci+cjtek CLASS24

Then,
@ Qap 3
[z b él=|b. b, Dby
€, € €3

2) Determinant :

a, Q; 04

by, by by|=a,(by.c;— c.b3) —ay(by.c3— cp.by) +az(bc; — €,.0,)
€ G (3

Answer :

As vectors q, E_ ¢ are coplanar

~la b el=0 .ia.eq(l)

For given vectors,

—j+k

b=2i+jk
E=Ai—j
@ b ¢
=1(1xA1-—
—1(1-1)
=4-1+
=31-3
@ b &
From eq(1) an
3A-3=

31=3

1= Question:

If Given Vecto

a=2—j+k
b=i-3j—5k
c=3i—4j—k

j —
ToFind:[z b 7l
Formulae :

1) Scalar Triple Product:
If

E=a1i+a,j+a3ff

~

Dyl + byj+ bk

=
Il

-~

c=citcjrek

Then,




a, a as
@ b él=|b b2 by
C; Cp (3

2) Determinant :

a, a, 0
by by by|=a,(b,.c;—c.by) —a,(by.c;—cp.by) +ay(bc; —e,.bs)
€, G G

Answer :

For given vectors,

a=2i—j+k
b=i-3j—5k
=34k
2 -1 1
l@a b =1 -3 -5
3 —4 -1

=23 x (-1 - ()

Solution:

Given:

¢=2i+j— 15k
2) Volume of parallelepiped,
V = 546 cubic unit

To Find : value of A

1) Volume of parallelepiped :

If & b, ¢ are coterminous edges of parallelepiped,
Where,

a=a,1+ a,j + azk

-

b = byi+ b,j+ byk

-~

c=c,i+cjrek

Then, volume of parallelepiped V is given by,

CLASS24




a, a» a,
V=I[g b ¢el=|b b by
€ € (3

2) Determinant :

a, a, 0
by by by|=a,(b,.c;—c.by) —a,(by.c;—cp.by) +ay(bc; —e,.bs)
€, G G

Answer :

Given volume of parallelepiped,

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

V= (528 -6 A) cubic un
From eq(1) and eq(2)
528 -61 =546

~—64=18

v A=-3

Question: 8
Solution:

Given Vectors :

a=i+3j+k
b=2i-j—k
c=7j+3k

CLASS24




To Prove : Vectors @, b, ¢ are parallel to same plane.
o CLASS24

Formulae :

1) Scalar Triple Product:

Then,
@ a; dj
l@a b el=|b by by
C, € €4

2) Determinant :

a, @, aj

by b byf=ay(byc;-c +ay(by.c; —cy.by)
¢ € (3
Answer :

Vectors will be para

Forvectors q, }

=13x(-1)-7
=1(4) - 3(6) + 1(14)

=4-18+ 14

Hence, given vectors are parallel to the same plane.
Question: 9
Solution:

Given : vectors @, b, ¢ are coplanar. Where,

ai + aj +ck

a=
b=i+k
¢ =ci+cj+bk

To Prove : c2=ab

Formulae :




1) Scalar Triple Product:

CLASS24

If

a=a,i+a,]+azk

b=Dbyi+b.j+bk

Then,
@ G a3
la b ¢el=|b. by by
€, € C3

2) Determinant :

, a 4

by, b, by|=a,(b,.c; — c3.b3) —ay(by.c3— c,.by) + a3(by.c; — ¢,.b,)
€ €3 (3

Answer :

As vectors @, b, ¢ are copla

~la b el=0 ..

For given vectors,

= -—ac—-ab + ac+c

- ab + c2
~lg b él=-ab+c*.
From eq(1) and eq(2),

-ab+c2=0

Therefore,
Hence proved.
¢ = ab p
Note : Three vectors g, ) & ¢ are coplanar if and only if
la b ¢l=0

Question: 10

Solution:

Given:

Let A, B, C & D be four points with position vectors @ p, ¢ & d-=

Therefore,




= 4i+8j+ 12k CLASS24

b=2i+4j+6k

¢=3i+5j+4k

d =5+ 8j+ 5k

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

1 Vectors:

If A & B are two points with position vectors g & b

Where,

~

a=ai+a,j+ak

b=bji+b.j+ bk

then vector AB is given by,
AB=b—-a

(by—a))i+ (b, —ax)j+
2} Scalar Triple

1f

a=a,i+
b=Di+
c=c i+
Then,

[a b ¢l=|b

3} Determinant :

a; a; Q3
b, b, b= a,(b;.cq
€ € (3

Answer :

For given position vectors,

DA are given by,

=(4-i+ (@B Dj+(12-6)k

— 21‘ + 41'- + 6.’2 .........eq(l)

b

CA=a—c¢

=]




=(4-3)i+(8-5)j+(12-4k CLASS24

~ CA=1+3]+8k ...eq(2)
DA=a—d
=(4-85)i+(8-8)j+ (12—5)k

=~ DA=—i+0f+ 7k ~ea(3)

Now, for vectors

2 4 6
[6a4 T4 Dal=|1 3 8
-1 0 7

=23x7-0x8)—4(1x7 - (—1)x8)+6(1x0~(—-1)x3)
=2(21) - 4(15) + 6(3)

=42-60+18
=0
~[BA €A DAl =

Hence, vectors BA, CA & DA are coplanar.

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

Note : Four points A, B, C & D are coplanarifand only if [54 ¢4 DA4] =10
Question: 11

Solution:

Given:

Let A, B, C & D be four points with position vectors g b, ¢ & d=

Therefore,

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 g & )

Where,

=q,i+ a,j+ a;l:'

]

b=byi+bjt bk

then vector 3f is given by,



b CLASS24

(by = ay)i+ (b, —ay)j+ (b; — az)k
2) Scalar Triple Product:

If

=qit+a,j+ a;f(

2y

b= byi+ byj+ byk

E=cii+c.j+ek

Then,
a, a, a,
@ b él=|b b2 by
€; € (3

3) Determinant :

a, a a;
by b, by
€ € (3

=a(by.c3— ¢ 3(bycs —cy.by)

Answer :

For given position

]
>
Il
|
—
(=]
-~
+
—
[a¥]
by

= CA =60 — 10] + 6k wveneq(z

a—d

N
L
Il

=(6-2)i+(-7+5)j+(0-10)k
= DA =47 — 2] — 10k «eeerneq(3)

Now, for vectors

BA =100 +12j + 4k
CA = 6i — 10f + 6k
DA =4i - 2j - 10k
-10 12 4
[BA ¢Aa pal=|6 -10 6
4 -2 -10

=-10((-10) x (—10) = (-2) X 6) — 12(6 X (—10) — 4 x 6)
+ 4(6x(—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 ifand only if[g4 4

Question: 12
Find the value of
Solution:
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 = 6i—4j+ 2k
To Find : value of A
Formulae :

1) Vectors:

If A & B are two points with pesition vectors g & b=

Where,

a=a,i+a,j+ak
b= byi+ b,j+ bk

then vector AF is given by,
AB=b-a
(by — @i+ (b, —a:)j+ (bs — @)k

2) Scalar Triple Product:

If
a=a,i+a.j+azk
b = byi+ b,j+ byk

C=c i+ jt+ezk

Then,
a;, d, (a3
[a b cl=|by by Dby
c, € €

3) Determinant:

DAl=0

a;, a, a
by by by|=a,(b,c; —c;.b) —ay(by.cy— c.by) +ag(by.c; —cp.by)
c, € €y

CLASS24



Answer:

CLASS24

For given position vectors,

DA are given by,

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

2 BA=—2043]+k corenene eq(1)

%]
I
=]

-C

(1+2)i+(2-Dj+(3

~CA=3i+(2-Dj+2

DA=a—
=(1-6)i+(2
DA = —5f

Now, for v
BA=-2i
CA=3i+
DA = -5i
[(BA T4 DA

=-2((2- ) x1-2x¢
+ 1(6x3—

=-2(-2-10) -3(13) + 1(2
=2A+20-39+28-5A
=9-3A

~[BA CTA DAl =9— 34 ceq(4)

Four points A, B, C & D are coplanar if and only if
[BA CTA DAl=10 ... eq(5)

From eq(4) and eq(5)

9-3A=0

3A=9

Question: 13

Solution:




Given:

CLASS24

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

Ta=-j+k
b=2i—-jk
c=i+4j+k
d=3j+3k

To Find : value of A
Formulae :
1) Vectors:

If A & B are two points with position vectors g & p-

Where,

-

a=a,l+a,j+ak
b= bi+ b.j+ bk

then vector AB is given

AB=b-a
(by—a)i+ (b
2) Scalar Tr
1f

a=a,i+
b=>bi+b
c=citcyj
Then,

[z b él=

3) Determinant :

aQ; a a
by by Dby|=a,(by.c3—c;.bg c,.b3) + az(by.c, — cy.bs)
€ € (3

Answer :

For given position vectors,

a=-j+k
b=2i-j—k
c=i+Aj+k
d=3j+3k

Vectors BA, CA & DA are given by,

2|
Sy

—a-
—(0-2)+(-1+1Dj+ 1+ Dk

~ BA=-21+0j+ 2k v (1)




G=a-c CLASS24

=0-Di+(=1-Df+ -1k

o CA=—i+ (=1 —=2)f+0k eq(2)
DA=a-d
=(0-0)i+(-1-3)j+(1-3)k
~ DA =0 4f — 2k -eq(3)
Now, for vectors
BA=-2i+0j+ 2k
CA=—i+(-1-X1j+o0k

DA=0i —4f — 2k

-2 0
[BA €A Dal=|-1 (-1
0
=-2((-1-D) x(-2) -
+ 2((—1) x

=-2(2+20) -0+

From eq(4)
4-42=0

4A =4

Question: 14

Solution:

Given Points :

A=(4,51)
B=(0,-1,-1)
C=(3.9.4)
D= (-4,4,4)

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

4) Position Vectors:

If A is a point with co-ordinates (aj, az, az}

then its position vector is given by,

a=ait+a,j+azk




5) Vectors:

CLASS24

If A & B are two points with positon vectors g & p—

Where,

d=a,i+a.j+ak
b=bi+bj+bk

then vector AR is given by,
AB=b-a

(by = a)i+ (b, —a;)j+ (b — az)k
6) Scalar Triple Product:

For given po

A=(4,51)

B =(0,-1,-1)
C=(3.9.4)
D= (-4 4., 4)

Position vectors of above po

—(4-0)i+G+1)j+0+ 1Dk
« BA =40 + 6] 4 2k -vn€q(1)

A=a—-¢

©

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

- CA=1-— 4]' _ 3E veenennn8q(2)




paza-d CLASS24

=@ +Ni+ G-+ -Dk
& DA = 80+ 1j — 3k «reneq(3)

Now, for vectors

=80+ 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 coplanarifand only if [54 ¢a DAaA] =0
Question: 15

Solution:

Given:

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

A=(3,2,1)
B=(4,215)
C=(4,2-2)
D= (6,5,-1)

To Find : value of A

Formulae :

1) Position Vectors:

If A is a point with co-ordinates (ay, az, az}

then its position vector is given by,
a=a,i+a,j+ak

2} Vectors:

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

a=a,i+aj+azk



then vector AF is given by,
_ CLASS24

(by—a)i+ (b, —a)j+ (by— ﬂa)i‘
3} Scalar Triple Product:

Then,
@ Gy 03
la b él=|[by by by
€, € C3

43} Determinant :

a, a; Q3
b, b, Dby
€ € (3

=a,(b;.c; —cy.bs)

Answer:
For given poi

A=(3,21

(B3-4i+(2-Dj+(1 -5k

~BA=—-i+(2-A)j— ak cnnneq((1)

oy
II
=T

-
=(3-4)i+(2-2)j+1+2)k
% CA = —1+ 0j+ 3k oceeq(2)

DA=a—d

It
R

=(3-6)i+(2-5)j+(1+ 1k
~ DA=—31—3] 4 2k wernneq(3)

Now, for vectors

BA=—i+(2-2j— 4k




DA = -3 -3+ 2k
-1 (2-2) -4
[B4 ¢4 Dal=|-1 0 3
-3 -3 2

=-1(0x2-3x(-3))-(2-D2x(-1) = (-3)x3)
= 4((-1)x(=3) = (-3)x0)

=-109) - (2- A7) - 4(3)
=-9-14+71-12

=7A-35

~[BA €A DAl =72—35 e eq(4)

But points A, B, C & D are coplanar ifand only if
[BA €4 DAl=0 .........eq(5)

From eq(4) and eq(5)

7A-35=0

=71 =35
Exercise : 25B

Question: 1

Ifa=1-2j+3k.b=21-j-ke=7-k

d=xi +2f—zk

b=3i—vj+k

Since, these two vectors are equal, therefore comparing these two vectors we get,
x=3,-y=2,-z=1

=x=3y=-2z=-1

CX+y+z=3+(-2)+(-1)=3-2-1=0

Ans:x+y+z=0

Question: 2

Solution:

Let-5 be the sum of the vectors § and b

>§=a+ b

2§ =20 + 2j—5k + 21 + j-7k

=5 = 4i + 3] — 12k

18] = (4% + 3% + (- 12))H/2
=>F|=(16+9+144)/2=(169)/2=13

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

| o

47 + 37— 12k
- 13

i
Il
2y



e 3+ 3j-12k
s =T CLASS24

Question: 3

Solution:

d=20+4 +k

b =1i—2j+ 3k

Since these two vectors are perpendicular the dot product of these two vectors is zero.
ie:gp=0

(20 +Aj+ k). -2+ 3k) =0

=2 +Ax(-2)+3=0

=5=2%
=A=5/2
Ans: A=5/2

Question: 4
Find the value of

Solution:

=2p =
Ans: p = =
Question: 5
Solution:

d= A +j+ 4k

-

b = 21 + 6] + 3k

projection of aon b is given by: g |

'}El = (22 4 62 4 32)_1/2

=>ph|=(4+36+9)1/2=(49)/2=7

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

. b 20+ 6fj+3k
b= o="——"—""
|6] 7

Now itis giventhat: 3 , — 4




Sy R () CLASS24
=2A+ 6+ (3%4)=28

= A=(28-12-6)/2

=A=10/2=5

Ans: A =5

Question: 6

If=f = g

Now,

la + 1% = lal® + |pt? + 2ldlIplcos g

=132=52+{JP+0 ...(cos g = cgg% =0

=fl2=169-25=144
={p =12

Ans:|p| =12
Question: 7
IfF(¥ - d)(¥

=i} - |at2

=>RPE=12+

=>f} =16
={{j =4
Ans: || =4

Question: 8

Solution:
d=1-3k
b=2-k

Question: 9

Solution:




[
I
|
LS
oy

CLASS24

ay
+
<l

+é=101-2]+ 2i—-3] + 20 + 3k
=d + b +¢=50-5+ 3k
Ans: @ + b + ¢ = 51—5] + 3k
Question: 10

Solution:

projection of a on b is given by:

*. the projection of the vecto I o the vector j.'is .
(i+j+k)lj=0+1
Ans: the projection of

Question: 11

Write the prec

Solution:
a=70+
b =2+

. (20 + 6] + 3k
@b = (7f+,f—4k).( )
144612 8

7 7

_(7x2) + (1x6)—(4x3)
N 7

Ans: the projection of the vector (71 + J — 41() on the vector (21 + 6j+ 3k)

Question: 12
Findg = 2i + j + 3k

b= -i+2j+k

=30 +j+ 2k

My
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~d.(bxé) = (20 + J + 3k).(31 + 5j—7k) = (2x3) + (1x5) + (3% - 7)
=6+5-21=-10

Ans: - 10

Question: 13

Solution:

d = 20—3f + 6k

tal = (22 + (-3)2 + 62)/2

=f|=(4+9+36)Y2=49)/2=7

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

da 2i—3] + 6k

= T 7

a vector in the direction of ( 21— 3] + 61\] which has magnitude 21 units.

2i-3) + 6k

=213 = 21X = 3(2i—3j + 6k) = 6i=9] + 18k
Ans:gf —9j + 18k

Question: 14

oy
Il
w
—-
+
—

@+ Ab =20 +2j +3k+ A-i+2+k)

24+ b = 2-Di + 2+ 2Df + 3 + Dk
Since ¢ + Ab is perpendicular to ¢

=(a + 1b).C =0

=(2-Di+ 2+ 20j + 3 + DE).@Bi +J) = 0
=S(2-Ax3+(2+2A)%x1=0
=26+2-3A+2A=0

=>A=8

Ans:A=8

Question: 15
Solution:

d=1i-2j+2k

| = (12 + (-2)2 +2H)L/2



1l -
=] |=(1+4+4)1/2=(9)1/2=3

a CLASS24

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

_d  i-2j+ 2k
“Ta T 3

=

a vector in the direction of (l — 2j+ Ek) which has magnitude 15 units.

=153 = 15 x

= 5(i—2j + 2k) = 51— 10j + 10k.

i-2j+ 2k
3

Ans: 5f — 10j + 10k.

Question: 16

Ans: 2f — 4] + 4k

Question: 17

Solution:
= -~ -~
a=1—]
b=1+j

projection of a on b is given by: 3. [
bl = (% + 17+ 024172

=>pl=(1+1)V2=(2)}/2




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

CLASS24

E__E__Hf
b V2
Lo A H]y (xD+(-1x1) 0
a.b—(—}).(ﬁ)— 7 _ﬁ_o

Ans: the projection of the vector (71 + j* 41{) on the vector (21 + 6_] + 31()

Question: 18

Solution:
1| = NE)
tol =2

Since,q b = |d|[b|cosd

Substituting the given val

2J6 = V3 x 2 x cosf

=8 = cos~
=0 =45
Ans: 8 = 4

Question:

Ifd = i —
b= 3i—2f
axb =
toj
1 -7 7
3 -2 2

=00 + 19] + 19k
Sd@xb = 0f + 19f + 19k
Sld x b = (0% + 197 + 19912 = (2x19%}/? = 19v2
Ans: "|gd x b] =19V2
Question: 20
Solution:

=1
18 =

Since,|a x b] = |d||b|sind




Substituting the given values we get:
CLASS24

=J3 = 1x2xsing

. V3
“sing = Y

=0 =60"=—
3

Ans: 8 = 60- =

wia

Question: 21
Solution:

It is given that:

-

ixb =0andd.b = 0

=|d|[b|sing = |dl|b|coss =
Since sin® and cosB cann

Conclusion: when g x |

Then |q] = |b|

Ans: A=2/3
Question: 23

Solution:

A(xk) +jixk) +k(ixj)=ii+j(—j)+kk=1-1+1=1

Ans:f_UxJE) +j.(inC) +k(ixp=1




Question: 24

CLASS24

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

Solution:

coterminous edges are represented by g, B clie V = [(EBE]

d = 2i—3j + 4k
b=1+2j—k
¢ =30—2] + 2k
. 2 -3 4
Sv=[abdl =1 2 -—1|=2(4-2)-(-3)2-(-3))+4(-2-6)=4+15-32=|-13|=
3 -2 2

13 cubic units.
Ans:13 cubic units.

Question: 25
6§ = —2i—2f + 4k

b= -2i + 4j -2k

My
|
NS
~—3
|
&
Sy
|
[
o

If 3 p, ¢ are coplanar then [&‘Eé’] =0

-2 =274
L.H.Sz[_z 4 _2} —-2(-8-4)+2(4+8)+4(4-16)=24+24-48=0=RH.S
4 2 -2

J.LLHLS = RUH.S

Hence proved that the vectorsq = 27 — 2j + ak
b = —2i + 4j—2k
¢ = 4i-2j -2k

Are coplanar.

Queslion: 26
If@ = 2i + 6] + 27k
b=1+ A+ pk

Itis giventhatfx p = 0

=2(2i + 6f + 27k)x (i + Aj + pk) = 0

ij ok i

=12 6 27| =0 =i(6u—274) —j(2u—27) + k(21— 6)
1 4 p

=2X-6=0

=>A=6/2=3
=2u-27=0
=pu=27/2
Ans:A=3,u=27/2

Questlion: 27



Solution: CLASS24

It is given that:

|@xb| = |db]
:’Iﬁl[_b‘lsinﬂ = I5||_5|cast9
=sin® = cosH

=tanB =1
= =tanl1 =7
4

Ans: 8 = z

4

Question: 28

Solution:

When the two vectors are pa

they can be added in a scalar way because the
angle between them is zero :

ame or opposite direction.
Therefore when two vec
|@ + b = |a| + |b
Question: 29
Find the direc
Solution:
Letthe inc
X - axis =-
¥y - axis =-p3

Z - axis =y

The vector is eq
Sa=f=v
Direction cosines; cosa, ¢

2

We know that:cos® o + co

2 2

:'60520(‘1‘(205 o+ Ccos”a=

=3 cosza=1

1
cosa = \/—g
1
=cosa = —3
) 1
cospp = —
V3
1
v =7
1 1




Question: 30

CLASS24

Let P(x1.y1.21) and Q(x3.¥2.23) be the two points then Direction ratios of line joining P and Q i.e.
PQ are xy - x1,¥2 - y1.Z22 - Z

Solution:

Here, Pis(1, 5.4) and Q is (4, 1, - 2)
Direction ratios of PQ are:(4-1),{(1-5),(-2-4)=3,-4,-6
Ans: the direction ratios of P_(j._BI‘EZ 3,-4,-6
Question: 31

Find the directio

Solution:

a=1i+2j+ 3k

Let the inclination with:

X - axis =-¢g

y - axis =

Z - axis =y

Direction cosines: cose, cosf,cosy = [, im,n

Foravectorg = gi + bj + ck

a b c
= = =, m = = — =, = — = =
Vaz + b2 + ¢? va: + 07 + 2 Va& ¥ b + 2
i 1 1 1
VI 22+ 37 Wl +d + 9 V14
2 2 2
S = = —=
VIZ +22 £ 32 W1 +4 + 9 \id
3 3
. n = = —
VIZ £ 22437 J1+4+9 14

1 2 3

NERNERNT!

Ans:

Question: 32

If 1t is given that g and b are unit vectors ,as well as (a+ 5) is also a unit vector
=il =1bl=1d + bl =1

Since the modulus of a unit vector is unity.

Now,

la + b* =1a*+ 1b1* + 2lallb|cos

=12=12+ 12 + 2x1x1x cos0

=cosf=(1-1-1)/2

-1
=cosf = —

=0 = cos™1=— = 5

2

[



Ans: 3?‘" CLASS24

Question: 1

If Thus, the given vectors 3 and B are equal ifand only if
x=3,-y=2,-z=1

x=3,y=-2,z=-1
Xx+y+z=3+(-2)+(-1)=3-3=0

Question: 2

The sum of vectors is
a+ b=21+2j-3k+21+3)-7k

=41+ 3j-12k

Let the unit vector in the di

Question:

ars are perp

2-2A+3=0

-2A=5

l:

13| L

Question: 4
Solution:

Two nonzero vectors are parallel if their vector product (cross product) is zero,

i 3k
axb=(3 2 9/=0
1 -2p 3




:>(6+18p)i—(9—9)j+(—61)—2)1-(:0 CLAssz4
—(6+18p)i—0.j+ (-6p—2)k=0=01-0j+ 0k

On comparing with right hand side,

6+18p =0
-6 1 :

p = — = —— (You can solve using - 6p - 2}
18 3

Question: 5

Solution:

Projection of vector § on vector 1
b= _— (ﬁ.b)
1ol

So we first calculate the magnitude of vector b and the scalar product of a vector § and 1—) B

Ty 2 oy ———— _ i
27+ 67 +37) = (4+36+9) = V49=7

‘5‘:\
ab=(hi+j+4k)(20+6]+3k) =22 =16+ 13- 22+ 6+12= 24 +18

Projection of vector 3 on vector b= T (‘113) =4 (1)

:)]
|

Putting the values from above in equation (1),

oy

_}'_"IS =4=2)=28-18
2A=10

A=5

Question: 6

-

If Jand ]3 is pcrpcndicular,gl‘_f) — ()- So, using (5 N B)

(a=0) =(a+ b)(i+ D) =|i- l;z(usingf.f: a

)

‘6‘ = .\fl_l_t — 12 (Negative value not considered as magnitude is positive]).



Question: 7

CLASS24

—ada=15

=
+

=51
i

X -d).(X+d)=>%X -4

S| - [if° =15 (Using £4= 4%, commutative law)
= |§|2 _1? — |5 (As magnitude of unit vector is 1)
=[5 =15+1

=k =V16=4

Question: 8

a-b+c= i-3§+33—1§+2{—3]+21§

Question: 11

i on vector b = %(5.5)

R +133 +33)((7i+ J-4K)(2i + 6] + 3K)
1
= ———(72+16+(-4).3
(4+36+9]( +16+(=4)3)

= 3}1:(14%1:)

0




_ %(30_13 ) CLASS24

Question: 12

E and C then scalar product of that with 3=

[ag]
*
(g1}
[
—_
— 13
L =
Il
—
12
%]
|
—
-
—
—
|
—
—
|
—
—
9]
|
bt
—
e
s
+
——
——
|
—
“-_-/
—
|
fad
(9]
—
)

=3i+5-7k

-

5.(ExE) = (21+ 7+ 3k

=2.3+1.(5)+3.(-7)

= 6i-9j+18k
Question: 14

(ﬁ+ lB).E: 0

(2§+ 2]+3£+ l(—i+ 2]+ k))(31+ _|) =0

-

((2=1)i+ (2+20)j= (3+ Wk) (3= ]) =0

(2-A)3+(2+20)1+(3+A).0=0
6-3A+2+2A=0

8-A=0




A=8

CLASS24

Question: 15

. i i—2j+2k
A= — =

|al Y2y :3)

1-2j+2k i-2j+2k

Ji-4+4) Jo

1—-2j+ 2k
3
Now vector in the direction of the given vector and with magnitude 15 is
_njs ok
C3

=15 =5(i-2j~

=51-10j+ 10k

Question: 16

2a-b+3c=2[i

Vector with magnitude 6

i-2]+ 2Kk
m= 6.[%]:

Question: 17

—~ 1 /_=
Projection of vector § on vector b T(ab)

1 Dot
= ﬂ((l—j).(lﬂ- _|)3

= i-j)G+ j)

il

= T (L.1+(-1.1))
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=0

1

So, projection of vector on otheris 0.

Question: 18

il _ 8

m_ 3.

cosh = = L
2

[

ductand vector product.

Now 7 xb =0 and a.b = 0 also.

As cos8 and sin8 cannot be 0 simultanecusly So, then either vector ais o orb is 0.
Questlion: 22

Find the value of

Solution:

If the vector product is zero, two vectors are parallel.

i j ok
ixb=|1 » 3/=0
3209

(94-23)i—(19-33)j+(12-3%) =0




I 5 L
(9A—=6)i-0j+ (2-31)k=0 CLASS?24
On comparing with the right hand side, we have

9A-6=0

-

ek =

fxic]

Then putting values in the equatio

(k) + (i) + (i
=1-1+1=1

Question: 24
=|(axD)g

axb

=(-3)(-1)-24).3 - (2.(- 1) - L.4).(- 2.2 - 1.(- 3)).

=(3-8)3+(-2-4)2+(4-(-3)2

=-15-12+ 14
=-27+14
=-13

Volume of parallelepiped = ‘(5 b4 B)EI :|—13‘ =13 cubic unit
Question: 25

(TR S

ThevolumeofparaIIeIepiped:|(ﬁ)<B)_E‘: a, a, a
b, by, b,




1l

4 2 2
2 2 4
2 4 =2

(-2.-2-44)4-(-2.-2-4.-2)-2+ (4.-2- (- 2). -

(4-16)4 + (4+8)2-(-8-4)2
- 48 + 24 - (- 24)

-48+48=0

CLASS24

2) -

2

So, planes are coplanar.

Question: 26

i
ixb=|2
1

= (61=27h)i+ (241

On comparing with the

Question: 2
‘EBl = ‘E‘.|E|.cos

axb| =lal.

5‘.si118
Equating both
30| = [a.0| [al.[b| sin = [a.[o| cost

SO ) anf = 1

coso

R
1

Question: 28

5

(ﬁ+ 13)“ =3+ b+ 2b

‘5+ B‘z = \5]2 + ’Br + 2.|EJ.‘B‘.cose(l1siug i =l

)

(a1 = [B])" = [ =[] = 2l p|coso




A = B = 2.al 5| = [ = B[ + [ cos CLASS24
A+ [~ 2fal 5|~ [af ~[B[ ~2[a|b|coso =0
2.[a|[b|(1-cos8) = 0

As, magnitude of a vector cannot be zero (leaving zero vector)

1-cosB=0
CosB=1
B=0"

So, vectors are either parallel or collinear.

Question: 29

h hl

b
F+m +n =1

Now given that equally inclined to three axes with an angle of 0. Then direction cosines |, m, n
are

l=m=n=cos0
Putting values of direction cosines in equation,

Cos20 + Cos20 + Cos20 = 1

3Cos20=1
N 1 1
cos B = ==>cos6= —
3 ‘\[3
A 1
l=m=n=costl = —
V3

Question: 30
PQ=P-Q=(4-1)i+ (1-5)j+(2-4)k

=3i-4j-6k

So direction ratios are 3, - 4, - 6.

Question: 31

=—.m —.n=
V14 V14 V1

Question: 32

(d+5) =&+ b’ +2ab



ar

a+ b =[a] + b +2fa

Jcos0 CLASS24

F=1"+1"+21.1co0s0
1-1-1=2cosb

-1=2cosP

1 T 2n
cosh= ——=> 0= n—=— =
2 3 3

Exercise : OBJECTIVE QUESTIONS

Question: 1
Solution:

Tip - A vector in the direction of another vectoraj + bj + ck is given by A(ai+bj+ C]:} and the unit

L. Aai+bj+ck)
vector is given by ———enuw—ou-___
V(@A) Z+(BAE +ch)®

S0, a vector parallel to 3§ = 2] — 3]+ 6k is given by A(21 — 3] + 6[,\) where -A is an arbitrary constant.
Now, |d| =22+ 32+ 62 =7
Hence, the required unit vector
A(2i - 3j + 6k)
J(22)2+ (3A)% + (61)2

- A(2i - 3j + 6k)
W2+ 3 +6?

2. 3. ) 61}
777
Question: 1
Mark () against
Solution:

Tip — A vector in the direction of another vector 55 4 bj + ck is given by)\(ai +bj+ CR) and the unit
A(ai+bj+ek)

vector is given by ——————
& Y V(AR 24+ (LAY +H(cA)®

So, a vector parallel to 3 = 21 — 3] + ek is given by A21- 37+ 61}) where), is an arbitrary constant.

Now, |3| = V22 +32+62 =7

Hence, the required unit vector

(21 -3j +6Kk)
/@202 + (32 + (6A)2

(21 -3j+6k)
TWZi 6

2 3, 6.

2?1—514‘?1‘{

Question: 2

Solution:



Formula to be used — The direction cosines of a vector af + bj + ck is given by
a b e CLASS24

T2 + 7 - e B
Vat+b?+c? Ja?4b34c? (at4bFac?

Hence, the direction cosines of the vector —21 + | — 5k is given by

( -2 1 -5 )
V22 + 12 + 52 °W22 + 17 + 57727 + 12 + 52

-5

=l
9|
-
oﬂ»—-
1=
5
S

Question: 2

Solution:

Formula to be used — The direction cosines of a vector ai + bj + cl:; is given by
a b c

2 2" (2 .12..2" /212,02
vaZ+bT+ce? JaZ+bZ4c? Jal+bI+cE

Hence, the direction cosines of the vector —2i +j — 5k is given by

( —2 1 —5 )
V22 12 4 652722 417 £ 52722 £ 12 + 52

|
B
3|~
o]

= | |
3 &

Question: 3
Solution:
Given - A(1, 2, -3) and B(-1, -2, 1) are the end points of a vector AR

Tip — If P(aj,by.c1) and Q(az,ba,c3) be two points then the vector pQ' is represented by
(a; —a,)i+ (b= b,)j+ (e — ek

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

Formula to be used - The direction cosines of avector ai + bj + ckis given by
a b [

e L r ) B =
JaZ4bZ+e? JaZ +b7+e2 JaZl4bT4

Hence, the direction cosines of the vector —27 — 4j + 4k is given by

( —2 —4 4 )
V22 + 4+ V2R + 47+ 42 22 + 47 + 4°

_(—2—44)
“\6 66
-1 -22
T 3°'3°3

Question: 3
Solution:
Given - A(1, 2, -3) and B(-1, -2, 1) are the end points of a vector AR

Tip - If P(a1,b1,¢1) and Q(az,ba.c3) be two points then the vector ﬁ is represented by
(2, —ai+ (b, — by)j+ (6, — ek

Hence.aB = (-1 - )i+ (-2 - 2)j + (1 + 3)k = —2i — 4] + 4k



Formula to be used - The direction cosines of a vector af + bj + ck is given by
a b c CLASS24

2 ' - P B
vat+b?+c? Ja?4b34c? (at4bFac?

Hence, the direction cosines of the vector —21 — 4j + 4k is given by

( -2 —4 4 )
V2 A& + £V a7 + 87 V27 v 47+ 42

(—2 -4 4)

“\6 66
-1 —2 2

T 3°3°3

Question: 4

Solution:

Given - A vector makes angle «, 3 and y with the x-axis, y-axis and z-axis respectively.
To Find - (sin?a + sin?B + sin?y)

Formula to be used - cos?

o+ cos?fp + cosZy=1
Hence,

sinZa + sin2f3 + sinZy

:[1-c052u] +(1-cos?f3) +(1-cos?y)

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

=3-1

=2

Question: 4

Solution:

Given - A vector makes angle «, [3 and y with the x-axis, y-axis and z-axis respectively.
To Find - (sina + sin® + sin®y)

20 + coszﬁ + c052y=1

Formula to be used - cos
Hence,

sin?a + sin?@ + sin?y
=(1-cos?a) +(1-cos?B) +(1-cos?y)

= 3—(cos?a + cos?p + cos?y)

=3-1

=2

Question: 5

Solution:

Tip — Magnitude of a vector 3 = xi + yj + 7k is given by |3] = ‘m
A unit vector is a vector whose magnitude = 1.

Formula to be used - sin 8 + cos%0 =1



Hence, magnitude of (cosacosp)i+ (cosasinf)j + (sina)k will be given by CLASSZ4

J(cosacosB)? + (cosasinf)? + (sina)2

= \/cosza(coszﬁ + sin?fB) + sin®a

_ Jeostat sinta

=1 i.e a unit vector

Questlion: 5

Solution:

Tip — Magnitude of a vector 3 = xi + yj+ zk is given by

A unit vector is a vector whose magnitude = 1. 13] = Jm

Formula to be used - 5in? @ + cos*0 = 1

Hence, magnitude of (cosacosp)i+ (cosasinf)j + (sina)k will be given by
\/(cosacosﬁ)z + (cosasinB)? + (sina)?

= Jcos2a(cos?B + sin2f3) + sina
= cos?a+sina

=1 i.e a unit vector

Question: 6

Solution:

Formula to be used — The direction cosines of a vector aj 4 b + rf\' is given by
a b c

[ - L} -t .
vat+b3+c? Jat4bi4e? Jat+biict

Hence, the direction cosines of the vectorj +7 + V2k is given by

1 )

J12+ 12+(\/§)2,J12+ 13+(\-’§)3'Jlﬂ + 12 +(2)°

—

-8
1 1

The direction cosine of z-axis = —i.e. c0s8 = — where is the angle the vector makes with the z-
V2 V2

axis.

~0=cosTt —==

T
V24

Queslion: 6

Solution:

Formula to be used — The direction cosines of a vectorai + bj + cl:[ is given by
a b c

- L ~ - - - = "
VaZ+bZ+c? JaZ+bZ+c? Jal+bI+

Hence, the direction cosines of the vector j i+ V2k is given by



L . a CLASS24
J13+13+(ﬁ)2 J13+12+(\/§)2 J11+12+(ﬁ):

1142
22 2
111
T 2’22
The direction cosine of z-axis = % i.e. cos0 = % where-{ is the angle the vector makes with the z-
axis.
o a1 T
. = COS —_— = —
V2 o4

Question: 7
Solution:
Given -3 and—_]j are vectors such that |a] = \@ and [bl —2and 3 — \;"E

To find — Angle between-a and_ﬁ__

Formula to be used -3.b = |3] E] cos@
Hence, \/6 = 2\/3cos8 i-€. (o5 — * - (F) =
V2 4

Question: 7

Solution:

Given -3 and-j are vectars such that |3] =+/3and 16[ ~2and 3p =6
To find — Angle between @ and_g__

Formula to be used - 3.1 = |Z{||Elco58

Hence, /g = 2\/3 cosBie. aEE) = _13 8= :

Question: 8 -

Solution:

Given —3 and-] are vectors such that |3] = |B| —y2and 3 = —1

To find - Angle between-a anduﬂz

Formula to be used -3.0 = El l;l cosB

Hence, —1 = /2y/2cos0 i.e. cos0 :% -0 zg

Question: 8

Solution:

Given —3 andfﬂ are vectors such that |3| = |B| =42 and 3b=-1

To find — Angle betweenﬁ ancLE:



Formula to be used - 5.p = |§||E| cos@

Hence, —1 = \/2\/2cos@ i-e. cosf =

R
fas]
I

w|A

Question: 9

Solution:

Given -3 =1 2j+ 3kand § — 31 — 21 + k
To find - Angle between-3 ande:

Formula to be used -3, = |§[|IE|L-059

Tip — Magnitude of a vector g = xi + yj + zk is given by |a] = m
Here, 3.b = (1 — 2j + 3K). (31— 2j + K)=3+4+3=10

I3l = /12 +22 + 32 =14

b= JF T3 1= vTd

Hence, - i.e.
10 = V1414 cosO cosezgzi

7

5
~B = cos~to
COoSs 7

Question: 9

Solution:

Given -3 =1-2]+3kandp =3 27+ k
To find — Angle betweeng and—B-.

Formula to be used - E_E = |a|

E]cos@

Tip — Magnitude of a vectorg = xi + yj + zlz is given by 3] = \m
Here, 3.b = (i — 2j + 3K). (31~ 2j + K)=3+4+3=10

I3l =12 +22 +32 =414

B = V37 27+ 12 = V14

Hence, 10 = V14V14cos@ie. . 10 s

14 7

5
~ 0= —1_
cos 7

Question: 10

Solution:

)
2]

Given -3 =i+ 2j - 3kandp =31 —j+2

—

To find — Angle between 3 +E and3z — p-s

Formula to be used - p.q = |Bllqlcos@ where—]_j and—EI' are two vectors

Tip — Magnitude of a vector 3 = xi + vi+ 7k is given by I3l = J/x2 + y? +z2

CLASS24



Here.3 + b= (i+2j-3k) + (31— +2k) —4i+j—k

andi —b = (i + 2] - 3k) — (31 —j + 2k) = —21 + 3j — 5k
~(3+Db).(3-Db)=(4i+j—k).(—21+3j—5k) =—8+3+5=0
[3+b] =42 +12+12 = V18

|a-b|= 22 +32+52 = V38

Hence, g = /18138 cos0 i-e. cos@ =0

B =—
2

Question: 10

Solution:

]

Given -3 =1+ 2j73f\:andE:3i_i+2-
To find — Angle between3 4 B andz _|_J'--.

Formula to be used - p.9 = |pllq| cos 0 where—ﬁ and—El' are two vectors

r

Tip - Magnitude of a vector  — xi + yj + zk is given by | j| = SIryiiz
Here,3+b = (i42j—3k) + (31 —j+2k) = 4i+j—k

and3—b = ([+2j—3k) = (3i—j+ 2k)= =21+ 3j — 5k
~(@+b).(A-Db)= (41 +]—K).(-2i+3j —5K) = -84 3+5=0

[+ =42 +12+12 = V18

[i-1b| =22+ 32 +52 = /38

Hence, g = \/18y/38cos8 i-€. cosh — 0

Question: 11

Solution:

Given -3 =1+ 2j— 3kand b = 3i — i + 2k

To find — Angle between 23 + b and 3 + 2b=

Formula to be used - J.q = |Pl|q| cos 8 where-] and- are two vectors

Tip — Magnitude of a vector 3 = xi + yj + zk is given by 3] = m
Here, 24 + b = 2(i + 2j — 3k) + (3i — j+ 2k) = 5i + 3f — 4k

A 2B = (v 3R) +2(3 -+ 2R) = 7i+k

= (23 +D).(3-2b) = (51 +3j— 4k). (71 + k) =35 - 4 = 31

[23+b] = /52 + 32 + 42 = V50
[i-2b| = 72+ 12 = V50

CLASS24



Hence, 31 = /5050 cos@ i-e- cosf = % CLA5524

n0=cos
Cos 50

Question: 11

Solution:
Given - & =1+ 2j— 3kand b = 3i —j + 2k

To find — Angle between 23 + |y and 3 + 2

Formula to be used - p.q = |p||q| cos 9 whel'e*f) zmdff:l are two vectors

Tip - Magnitude of a vector g = xi + y] + zk is given by 3] = m
Here, 23 + b = 2(i + 2 — 3k) + (31 — j + 2k) = 51 + 3] — ak

and 3+2b = (i +2j — 3k) +2(31 —j+ 2k) = 7i + k
~(23a+Db).(3—2b) = (5i+3j—4k). (7i +k) — 35 -4 — 31

|23+ 5] - V57 + 37 47 ~ 50

i 28] = J72 + 1 =/50

Hence.31 — \/501/50 cos8 '-€-cos0 - i*;

|31

~ B = cos e

Question: 12

Solution:

Given - and

To find - Value of-A _ . - b .
d=2i+4j—k, b=3i—2j+ Ak alb

Formula to be used - where and are two vectors
Tip - For perpendicular vectors, ie - i.e. the dot product=0
p.-q = |pllq| cos @ P
Hence,
0=- cosB =0

~(2i+ %]ETL\)D(BJ -2j+ak)=0
©6—-8—A=0
ie.

Question: 12

A=-=2
Solution:
Given - and

To find - Value of-A - . -
i=21+4—k, b=31—-2j+ 2k alb

Formula to be used - where and are two vectors

Tip - For perpendicular vectors, ie. ie. the dot product=0
P-4 = [pllq|cosB P

T
2

0= cos0 =0



Hence, 3 = o
~(21+4j—k).(31—2j+2k) = 0
©6-8-A=0

ie.l=-—2

Question: 13

Solution:

—

Given -3 =2i—j+k, b=1-2j+k

To find — Projection of3 on—ﬁ i.e. 3cosH

Formula to be used - p.q = |p||q| cos0 whel'e-ﬁ and-a are two vectors

Tip - lf-TJ and—f[. are two vectors, then the projection of-TJ on-?l is defined as ﬁ cosB
Magnitude of a Vectm'fj =xi+yj+ 7k is given by Ipl = \me

So,

i.b = |3]|b|cosB

o (21— +k).(i - 214Kk) = V12 + 22 + 12|} cosO
2+42+1

cosf = —
V6

= |3

= |a| cos0 =

&)l v

Question: 13

Mark (V) against

Solution:

Given -F=2i~j+k, b=i2j+k
To find — Projection 03 on-T i.e. 3 cos 0

Formula to be used - § ¢ = |p||q| cos @ wherep and—fl' are two vectors

Tip — lf‘]?! and-(_'.]: are two vectors, then the projection of‘[_j on-( is defined as P cos0

Magnitude of a vector p = x7 + yj + zk is given by |I5| = /x2+y>+2z?

So,
ib = 3| |B|c056

= (21 -j+k).(i-2j +k) =12 + 22 + 12|3 cos0

2+2+1

= |a| cosO =
N3

= |d]| cos® = —=
3
Question: 14

Solution:

CLASS24



Given - |3+ | = |- b| CLASS24

Tip - If3 and-} are two vectors then 3+ B'] = JaZ + b2 + 2abcos@

Hence,

[+1| =[3-D]

= Ja2 + b2 + 2abcosd = /aZ + b2 — 2abcos6
= a® + b® + 2abcosB = a® + b” — 2abcos6

= 4abcosB =0

= cosB =0

ie.0=

t A

—

So.3 1 b

Question: 14

Solution:
Given - |3 + E| =Ja— E|

Tip - If3 and ] are

= a? +b?
= 4abcosB
= cosB =0

ie.0 =

ma

—

50,310
Question: 15
Solution:
Given 3 and-l_;; are two mutua unit vectors i.e. |3] = ]EI =1
To Find - (33 + 2b). (53 — 6b)

Formula to be used - p.q = |P]|G] cos 8 where-P and-q are two vectors
Tip-3d1b

= 1l[b| cos8 =|‘5||B|cosg =0

~Ab=b3i=0

Hence,

(33 + 2b). (53 - 6b)




= 15[3|? + 100.3 - 183.5 - 12[5]” CLASS?24

=15—-12
=3

Question: 15

Solution:
Given —3 and~]_:; are two mutually perpendicular unit vectors i.e. |3| = |B| =1

To Find - (33 + 2b). (53 - 6b)
Formula to be used - p.q = |p||q| cos0 where-J and-§ are two vectors
Tip-31b
- =y T
|a||b]c058 :|3|]bICOS§ =0

~ib=Db3=0

Hence,
(33 +2b). (53 — 6D)

— 153 + 106.3<183.56  12[b|
=15-12

=3

Question: 16

Mark (v} against

Solution:

Given - and

To find - Value of-A - B
a=31+7—-2k, b=1+ 4 -3k alb
Formula to be used - where and are two vectors

Tip — For perpendicular vectors, ie. i.e. the dot product=0
p.q = [pllq]cos® P
He ,
ence 8= g cosf =0
~(3i+1=2k).(i+A—-3k)=0
ab="0

=23+ A+6=0
i.e.
Question: 16

A=-9
Mark (v) against
Solution:

Given - and

To find - Value of-A .. R -
a=31+j-2k, b=1+Aj—3k ilb

Formula to be used - where and are two vectors
Tip — For perpendicular vectors, ie. ie. the dot product=0
p.q = [pllq| cos® P



Hence.3 5 = g

CLASS24

~(3i+]—2k).(i+2—3k) =0
=3+ A+6=0

ie.A=-9

Question: 17

Solution:
Given - j and-I) are two unit vectors with an angle-8 between them

Toﬁnd-ila—m
2

Formula used - I3 and-b are two vectors then I3+ Dl = ./aZ + b2 + 2abcos@
cos26 = 1 — 2sin“0

Tip-|a|°=|b*=1&ab=1

Hence,

Question: 17

Solution:
Given - 3 and-b are two u

Toﬁnd-ilﬁ—fﬂ
2

Formula used - 1F3 and-h are two vectors then |3 + bl = ./aZ + b2 + 2abcosB
cos26 = 1 — 2sin°0
Tip-|a* = |b?=1&4b=1

Hence,

1a=b]

— %Jlﬁlz + IBI2 + 2abcosf

1
=§\/2 + 2cosb




- VT8 CLASS24

Question: 18

Solution:
Given -3=1-j+ 2kandp = 2§ + 3j— 4} are two vectors.

To find - R E'

Formula to be used -, B' .

3 x wl1ere§=ali+azj‘+33f( andﬁzbl‘i+b2‘j+b3f<

Tip — Magnitude of a vecto

pl=/x2+y2+122

=-21+8j
~|3ixp|=
Question: 18
Solution:

Given -3 —i—j+ 2ka

To find - |3 x b|

Formula to be used “IxD = Aa=a,l+a,j+ agfi and b = b;i+ b, +b3ft

So,
ixb
i j k
=1 -1 2
2 3 -4

=i(4-6) +i(4+4) + k(3 +2)

— —2i+8j+ 5k

~|daxb| =22 + 82 +52 =93




Question: 19
Mark (V) against CLASSZ4
Solution:

Given -3 =1- 2]+ 3k and jj — j — 3 are two vectors.

To find - |B X 23|

ik
Formulatobeused-3x p = a, a, a, wherez = a,i+a,j+ask andyy — b,i+b.j+ bal}
b, b, b,

Tip — Magnitude of a vectorp = xi + yj + 7k is given by |I)‘] = /x2 + y2 +z2

So,
b x 23
i j k
=11 0 -3
2 -4 6

=i(12) +7(~6—-6) + k(-4)

=121 —12] — 4k

~|bx 23| = 122 + 127 + 42 = 304 = 419
Question: 19

Mark (V) against

Solution:

Given -3 =1-2j+ 3k andb = i — 3lyare two vectors.

To find - | x 23|

7k
Formulatobeused=ax b = |a, a, a,| whered-aji+a,j+ak andp—p i4Db,j+Dbk
by by by

Tip — Magnitude ofa vectorf)' - e 7k is given by Ipl = V:xz +y? +z?

So,
b x 23
i j k
=1 0 -3
2 -4 6

=i(12) +j (6 — 6) + k(—4)

=12i - 12j — 4k

«»|bx 23] = V122 + 127 + 42 = /304 = 4/19
Question: 20

Solution:

Given - |3] = 2,|b| = 7and 3 x b = 3i + 2j + 6k

To find — Angle between-g and—E



Formula to be used - p x g = |p||q|sinfni

Fip— |p x gl = ||plIqlsin6a| = |p||qg|sin® & magnitude of a vector |j = xi + yj + zk

Ipl = JxZ +y? +2%
Hence, |[3x b| = |3i+ 2] + 6k| = V37 + 22+ 62 =7

~ 7 =2%7sind
1
= sind = —
2
8 T
= = —
6

Question: 20

Solution:
Given - |3 = 2,|b| = 7and 3 x b = 3i+2i + 6k
To find - Angle between-3 and—ﬁ

Formula to be used - § x q = |p||q|sinfn

- CLASS24

Fip— ]i)’ X Fl[ = ||§| |ﬁ[si|18ﬁ| = |ﬁ|]ﬁ[5i]]9 & magnitude of a vectorp = xi + yj + 7k is given by

Ipl= 2 +y7 vz

Hence, [ix b| = |31 + 2j + 6k| = V3"t 27 ¥ 62 = 7

=7 =2 x7sinf
.e 1
= sinf = =
2
5 i
DU =—
6

Question: 21

Solution:

Given -

=26,|b| = 7and [i x b] = 35

a

To find -3 b

Formula to be used - p x q = |p||q|sin@n & p. q = |p||qlcos® where p & q are any two vectors

Tip - |p x 4l = |IplIqlsin@i]| = [pllqlsin®
So,

[ixb| =35

= [EI]B]sin{) =35

o35 5
= sinf = e
V26 V26
o . ( 5 )z 1
cosB = =] ==
V26 V26

1
— =7
V26



Question: 21

CLASS24

Solution:

Given - |3]| = V26, |E| =7and |3 x EI =35

To find-3 1

Formula to be used - I)' % Ei = |fj”fﬂsin{]ﬁ & ﬁﬁ = |Pl|q|cos® where ]_)' & q are any two vectors

Tip - [p x gl = |IBI[alsinda] = [BlIglsin®

So,

|ixb| =35

e |3[[b]sing = 35

o aing = 55 5

= sinf = =—

7V26 V26

1

cosB = ===
V26

. i 1

~a.b=13l|blcos® =26 x7x =7
V26

Question: 22

Solution:

Given - Two adjacent sides of a || g are represented by the vectors 3 — 31 + j+ 4k and
b=1—j+k
To find - Area of the parallelogram

i itk . -l - _ i X N
Formula to be used-‘{xb: - . where 3 = 3.1+ a,j+azk andb:bll+b3]+b3k
b, b, by

Tip - Area of ||gm = |§ % bl and magnitude of a vector p = xi + yj + zk is given by

Ipl= Ty T

Hence,
ixb
i j k
=13 1 4
1 -1 1

=i(—4—1)+j(4—3) + k(-3 - 1)

1)

=-bi+j—4k
“|axb] =52+ 12 +47 =4z
i.e. the area of the parallelogram = /47 sq. units

Question: 23

Solution:



Given - Two diagonals of a || gm are represented by the vectors d_; =31+j— 2k
d; —1-3j+4k CLASS24
To find — Area of the parallelogram

Formula to be used -, — ! ]
axb=|a, a, a;

1 2
by b, by
Tip—AreaofHgm = jl) |I e cT‘,_-l and magnitude of a vector 3 = xj + y’}‘ + zl‘( is given by

lal = (x2+y? + 22

where d = a,1+a,j+ 33]‘( and |y = b1i+b2i+b3]}

Hence,
d, xd,
i j k
=13 1 -2
1 -3 4

—i(4—6) +j(—2—12) + k(=9 — 1)
= —2i—14j — 10k

= |d; x d,| = /27 + 1474 107 = /300

i.e. the area of the parallelogram :é X300 =5 3 54. units

Question: 1

Solution:

Given - Two adjacent sides of a triangle are represented by the vectors 3 = 3i + 4j and
b=-5+7

To find - Area of the triangle

i i k N ~ A
Iixb= a, a, a, where 3 = a,1+ a.j +azk a“db:bli+b2]+b3k
b, Db, bs

Tip — Area of triangle = i |j x El and magnitude of a vector l_i =xityjt Zl':: is given by

el T

Formula to be used -

ixb
i j ok
=13 4 0
-5 7 0
=k(21+20)
=41k

~|dxb] =412 =41
i.e. the area of the parallelogram =$ sq. units

Question: 1

Solution:



Given - Two adjacent sides of a triangle are represented by the vectors 3 = 37 + -
b=-5i+7 CLASS24

To find — Area of the triangle

ik . - . A
Formula to be used -3 | = a, a, a, where 3 = a;1+a,j +az;k and b =b,i+b,j+ bk
b, b, by

ax Gl and magnitude of a vectorfj =xi+yj+ 7k is given by

Tip — Area of triangle = é

ixb
i ik
=3 4 0
-5 7 0
=k(21+20)
=41k

~|ixb| =412 =41

i.e. the area of the parallelogram = 12—1 Sq. units
Question: 25

Solution:

Given-3=i—j-k & b=ititk

To find — A unit vector perpendicular to the two given vectors.

i .k
Formula tobe used -3 x b= [a, a. a,| whered -3 i+a.,j+ak andE=bli+b2i+b3f(
b, b. b,

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

The unit vector of any vector aj + bj + ck is given by (m
Vat+biac?
Hence,
axb
i j k
=11 -1 -1
1 1 1

=-2j+ 2k . which the vector perpendicular to the two given vectors.

b

The required unit vector = _"j*: =—=(-j+k)

V2242 v

"
|n—-

"
ral

Question: 25
Solution:
Given-3—i—j—k & b=i+i+k

To find — A unit vector perpendicular to the two given vectors.



-~

i 7 k
Formula to be used -3 % E = all a],, a, where 3 = ai+a,j+ agﬁ and |y — b,i- CLAssz4

b, b, by
Tip — A vector perpendicular to two given vectors is their cross product

. R . a L i+bj+ck
The unit vector of any vectorai + bj + ck is given by M

vaZ+bZ+c?

Hence,
ixb

i j k
=11 -1 -1

1 1 1
=-2j+ 2k » which the vector perpendicular to the two given vectors.
The required unit vector = 721“% = é (=j+ " )

2= 2= V2

Question: 26
Solution:
Given - é‘E ¢ are three unit vectors and (3 4 b4l =0
Tofind-3b+b.i+cad
Tip- 3] = [B= [ - 1
So,
GEA+b+8)2=0
— ] 2 -y S = - —
= |al> +|b| +1¢]° +2(@b+ b.c+ c3) =0

=

=3+ 2(A b+ b.E HC.3) =0

Question: 26

Solution:

Given - 'a'E ¢ are three unit vectors and (_,-:{ + E +6) =0

@+b+0)2=0
o 32 + 5] + e+ 2(Eb+b.e+cd) =0
»3+2(Eb+bC+ca)=0

W . .y 3
w(a.b+b‘c+c‘a):7

Queslion: 27



Mark (V) against
CLASS24

Solution:

Given -3 E' ¢ are three mutually perpendicular unit vectors
Tofind-[3+ b+ ¢

Tip- (3] = bl =gl =1&3ib=bé=¢cd=0

So,

@+b+0)2

— 1312 +[B]" + €17 + 2(3B + b.¢ + ¢.3)

=3

~[E+b+=v3

Question: 27

Solution:
Given - Q'B" ¢ are three

Tofind - [d + b+ ¢]

~[3+b+¢
Question: 28

Solution:

Question: 28
Solution:

To find - [i j ﬁ]




Formula to be used - [:?[ b E] =3. (B % €) CLAssz4

~[i7 K

Question: 29

Solution:

Given — The three coterminous edges of a parallelepiped are3 = 2] — 3] + 4k,
b=i+2j-k&c=3i-]-2k

To find — The volume of the parallelepiped

Formulatobeused—[3 b ¢/ = a.(bx¢)

[ )
a,| whereg —a 1+a,j+a,k and b = b, i+ b,j+ byk

—

dxb=

Hence,
[a b ¢
=a.(bxd)
=(2i -3 +4k).{(i + 2) ~ k) x (3i |~ 2k)}
L
=(2-31+4k).1 2 1
3 12

=(2i—3j +4k).(-51—j— 7k)

=-10+3-128

=—35

The volume = 35 sq units

Question: 29

Solution:

Given — The three coterminous edges of a parallelepiped are3d = 2i — 3 + 4‘:{:
b=1+2j—k&é=31—j—2k

To find — The volume of the parallelepiped

Formmutatobeused—[3 b ¢ =3.(bx &)

B L _
ixb=|a, a, a;|whered=ai+a,j+ak andb =0, i+b,j+bk
b, b, b,

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



= (21— 3] +4k).{(i+ 2 — k) x (3i —] — 2k)}
i j k
1 2 -1
3 -1 -2

= (21 - 3j + 4k).

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

=-35

The volume = 35 sq units
Question: 30

Solution:

Given — The three coterminous edges of a parallelepiped are3 — 51 — 4]+ k
b=4i+37+Ak&¢ =i 2+ 7k
To find — The value of A

Fefmu}afeb&usedf[‘i b E] =ﬁ_(b><f‘)

ixb= all a]2 1}; witered = a,i+a,j + azk and B = b, i 4 b.j+ byk
by by bs

Tip - The valume of the parallelepiped = [ﬁ b f]l

Hence,

[ b ¢

=a.(bx¢)

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

ik
—(si-4i+K).|s 3 2
1 -2 7

= (514 +K).((21 + 20i + (2 28)] - 11K)
=5(21+2A)-4(A-28)-11

=206+6A

The volume =206+6A

But, the volume = 216 sq units

So, 206+6A=216 =A="" _ 2
(5 32

Question: 30
Solution:

Given — The three coterminous edges of a parallelepiped are

=418
I
(528
—
|
;h..
+
)

CLASS24



D—ai+3j+rk&c=1-2j+7k CLASS?24

To find — The value of A

[aDb¢=a.bxd

D L L. R
Axb=la, a, ag A =a,i+a,j+ask and b = b, T+ b,j+bsk
by by by

Tip - The volume of the parallelepiped =| [g b f]l

Hence,

=3a.(bx¢)

= (51— 4] + k).((41 + 3] + Ak) x (1 — 2 + 7R)}

-

Tk
= (5i—4j+k).|l4 3 2
1 -2 7

= (51— 4j +K).((21 + 20i + (A - 28)j — 11K)
=5(2142A)-4(A-28)41 1

=206+61

The volume =206+ 6)

But, the volume = 216 sq units

So, 206+6A=216 =A=2 _ 32
6 3

Question: 31

Solution:

Given — The vectors are coplanar
To find - The value ¢f% 21 — 2kb =1+ (A+ 1)] & ¢ = 4 + 2k
Fornmutatobeused—[3 b ¢/ =3.(bx ¢

ok
ixb=|a, a, as| whered=a,i+a,j+ask andb =b,i+b,j+b,k
b, b, by

Tip — For vectors to be coplanar, [§ b E] =0

Hence,

[ b¢l=0

=a.(bxé)=0

= (21— 2k).{(i+ A+ D) x (4i+ 2k)} =0
7k
=(21-2k).[1 A+1 o[=0
4 0 2

= (21-2k). 20+ 1)i—- 2§ —4(A + 1)k) =0

= 4(A-1)+8(A-1)=0



= 12(A-1)=0ie.A=1

. CLASS24
Questlion: 31
Solution:

Given — The vectors are coplanar

To find - The value af * 21 — 2k,-

i+(A+1)j&c=4i+2k

D L. L
ixb=[a, a, a, 4 =a,i+a]+azk and b = b, T+ b+ bk
b, b, b,

Tip — For vectors to be coplanar, [3 b (“;] =0

Hence,
[3bé¢=0
w3 .(bxd) =0

e (21— 2K).{(i+ (A + D) x (4 + 2K)} = 0

i ik
= (21-2k).[1 A%1 o[-0
4 0 2

o (21 —2k). (200 + 1)i—2j—4(A+ 1)k) = 0

= 4(A-1)+8(A-1)=0

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

Question: 32

Solution:

Tip-[3 b el=3a.(bxé&)=Db.(€xd)=¢.(a%Db)=(axD) c_since, dot productis commutative
Hence, 5 x (GE) is meaningless.

Question: 32

Solution:

Tip-[a b é]l=a.(bxé)=b.(éxa)=¢.(Axb)=(ixb).¢ since, dot product is commutative
Hence, 5 x (Bf) is meaningless.

Question: 33

Solution:

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

- 3 x b gives a vector perpendicular to both-3 and~ﬂ

Now,

a(dxb)



=4l

blcosd CLASS24

- - Tr
= |a||b|c05§

=0

Question: 33

Solution:

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

-3 x b gives a vector perpendicular to both-3 and~£ﬂ

Now,

i(ixb)

= |4l|b|cosd

:|51'||E|('os%I

=0

Question: 34

Solution:

Formula to beused - [5 h &| = 4. (b x &) = b. (¢ x a) for any three arbitrary vectors
~[a-bbré e 4

—(a-b){(b—¢) x (c—a)}

=(a-b).(bxé cxc-bxa+tcxa)
=(a-b)(bxé—bxa+éxa)
=[a(dxe)-bbxe)—a(bxa)+b(bxa)+a(cxa—b.(exa)l
—[abe]-[abe]=0

Question: 34

Solution:

Formulatobeused-[3 b ¢] = a.(b x &) = b. (¢ x 3) for any three arbitrary vectors
~l[a-b b-¢ é-3]

=(a-b).{(b-¢)x(c-a)}
=(a-b)(bx¢—éxé—bxa+Exa)
=(a-Db)(bxé-bxa+eéexa)
=[a(bxé)-b(bxé&)—a(bxa)+b(bxa)+a(éxa)—Db(éxal
=labeé]-[abe]=0

Question: 1

Mark (v} against



Solution:

CLASS24

Given vectorji = 2i — 37+ 6k

. ) . S ai+bj+ck
Property : The unit vector corresponding to the vector ai + bj + ck = ————

Vat+b4+c®

Therefore the unit vector corresponding to the vector 3 = 2i — 3j + 6k

is

. 2i — 3j + 6k

PR e S
J22+(-3)2+62

. 2i—3j+6k

A=—"-
VE+T9 T 16

21— 3j+6k

‘ V49

. 21— 3]+ 6k

1T

L2 3. 6.

1T TEITg

Question: 2

Solution:

Givenvectorf = —2i + 1j — bk
Property: for the vectory o bj + cles

1} Direction ratios dr’s are a,b,c

a b c

2} Direction cosines de'sare ———. ———. ————
yaitbi+c? yat+bT+ed o at+bE 4cs

Therefore the dc's of the vector . . - -2 1 -5
2t Sk ——
VT e (5 2R 126 0-5)7T J(=2)2 4174 (-5)7
-2 1 -5
TV3+1425 ya+1+25 yi+1+25
=2 r -5
BECRELED
Queslion: 3
Solution:
Given A(1,2,-3) and B(-1,-2,1)
A B
o -0

Property: The position vector of the of the vector joining two points (x1,¥1.Z1)and (x3.¥3.23) is

(0 —x))i+ (v, —y )i+ (2 _Zl)f‘"

So, the position vector of the line joining A and B is

AB=(-1-1i+(-2-2)j+[1-(-1D}k



AB = —2i — 4]+ 4k CLASS24

- b
Property: for the vectori + bj + ck , Directioncosinesdc’sare 7. 75— 7o =
yat+b*+c® (Jat4+b +c* Jat+bi4c"

Therefore the Dc’s of the vectot}-‘q—B- _ -2 -4 4
V2R )T )T [ 2)T e (4) e

-z —3 4
VIF16+16° VI+16+16 VI+16+16

Question: 4
Solution:
Given a, B and y are the angles made by the vector with XY and z axes respectively

= cosq, cos B, cosy are the direction cosines.

As we know thatif cosa,cos 3, cosy are the direction cosines , then the relation between them is
coset+ cos’P + cos®y = 1

We also know that cos®8 = 1 — sin” 8

So we can write (1 — sin® o) +€1 — sin® ) + (1 —sin’y) = 1
=3 —(sinfa+sin’p+sin’y) =1

=sin® a + sin®B + sin’y =2

Questlion: 5

Solution:

Given vector

cosacosPi+ cosasinBj+ sinak

UNIT VECTOR: the vector with magnitude as 1.

Property: The magnitude of the vectorai + bj + ck=vaz+b2 +c2

The magnitude of the given vectoris \/(cosu cos 3)? + (cosasinf)? + sin® a

=/cosZa(cosZB +sinZB) +sina

=ycosZa +sin’a

=1

As the magnitude of the given vector is 1, it is a UNIT VECTOR.
Question: 6

Solution:

Given vector is

1i+1j+ V2k



o . - - J a b
Property: for the vector 1 + bj + ck , Direction cosines dc's are Joioire Jaroie CLAssz4

1 1 v
Therefore the dc’s of the given vector is T —’ —' —
NESE 2 o gt J1:+JF+\,L JEH1ER2

|

1 1 V2

VI+1+2 V14142 V14142

d

-
==

l=
-
&l

Pl
S

-
| e
ral‘

Let the angle made by the vector with the Z axis be y.

1
we got that the cosine of the angle y is —=
| iy

| -

=c0sy =

tal

¥

n
=C0sYy = C0s (:)

#Y::'

Question: 7

Solution:

Given |d| = ﬁ,lﬁl =2

And 3] = N3

Let angle between the vectors-2 and -E be 6

Using the dot product property of the vectors,
a.b= |§[|b|c058
Substituting the given values in the equation,

V6 =vV3 % 2x cosb

vo
=cos0 = =—
V3xz

[~

= cosf =

tal

v

m
=0=
4

Queslion: 8

Solution:

Given

Given |d| = \,@,ml =z

And E[_E = —1

Let angle between the vectors-a and *ﬁ be &

Using the dot product property of the vectors,



.b = 3l|b|cosB CLASS24

Substituting the given values in the equation,

-1 =2 x2x cos®

1
=c0s0 = —-
2
1
=—cos50 ==
2

m
=cos(m—0) = cos>
™
=21—0=-
2
:>B=Z—“
3

Question: 9

Solution:
Givenvectorsd =i — 2j +

Magnitude |§| _

b=31—2j+k
Magnitude o
Property

r, =x,i+
;= x,0+

ib = (i—2j+3k).
=(1x3)+(-2x-2)+(3 x
=3+4+3

=10

Let angle between the vectors-3 and -b be 8
Using the dot product property of the vectors,
ib= ]fillglcosﬁ

Substituting the given values in the equation,

10 = V14 x V14 x cos@

10
=cos0 =—
14

>

=cosB =2
7

15
=8=cos™'>

Question: 10




Mark (V) against

CLASS24

Solution:
Givenvectors3 =i+ 2j— 3kand b = 3i — 1j+ 2k

A+j—k

ol
Il

+

il

i-b=—21+3j—5k
G+0).(da—Db)=(41+j—Kk).(—2i +3]—5Kk)
=-8+3+5

=0

As(@+ E) ( a— G) = 0, then the cosine ofangle between the vectors 3 + bandi—pis0.
=cos0 =0

20 ="z

Question: 11

Solution:
Givenvectors3 =i+ 2j— 3kand b - 31— 1j+ 2k
24 = 21+ 4j -6k

2b = 61— 2j+ 4k

Let the vector 23 + E bel

U=23+b=2i+4j—6k+3i— 1j+ 2k

—

U =23+b = 5i+3j— 4k

{U]= /52 +32+(—4)2 =25 + 9.+ 16 = V50

Let the vector 2_]_'; + é‘be—?

=2}

—F+2

<l

=i+2j-3k+6i— 2]+ 4k

=0
I
o

=3d+2

<l

71+ 0] +

—_

V[ =V72+ 02+ 12 =49+ 1 =50

U.V = (51 + 3] —4k). (71 + 0] + k)
=(5x7)+0-(4x1)

=35-4

=31

Let angle between the vectors-ﬁzmd Vbed
Using the dot product property of the vectors,
U.v-= Iﬁ”ff[ cos@

Substituting the given values in the equation,



31 = V50 x V50 x cos8 CLASS24

31
=co50=—
50

=0=cos 13-
50
Question: 12
Solution:
Given vectors 3 = 21 + 4j — kand b=3i— 2j+ Ak
Also given that3 | B

Let the angle between the vectors 4 and | be 0.

=2 x 3+

=656-8- A=0

Question:
Mark (V) a
Solution:

Given vecto

Property:
Projection of the vecto

Therefore the projectio

_(2x1)+(—1x-2)+(1x1)
1+4+1

Question: 14

Solution:

Given |

Squaﬁég*bﬁ' b‘iﬂtﬁ thE]sides,

G+ =[3-8




=& + [6]2 + 2(3.5) = 31 + [b]" - 2(3.) CLASS24

=4.3.1p=0

[

=3 b=0
2310
Question: 15
Solution:
Given 3 and E are mutually perpendicular unit vectors
=@ =|b]=1
. m -
And angle between the vectors 3 and bis -5 and 3 bh=0

Asking to find (35 + ZB) (53 6E)
Multiplying ,
=(3x5) [3]% - (3x6) (3.h) + (2%5)(b.7) - (2x6) [b|

=15[a]* - 18{{{5) 1 ]_0( 3. E) - 12![_3‘!2 [reason: dot product is commutative i.e, 3.b = b.3

il
—

=15-8( 3.b)-12

=15-12 [reason: 3. G:D]
=3

Question: 16

Solution:

Given vectors 3 = 3i + 1] — 2k and

Also given3 | b b=1+2j—3k
As they are perpendicular, E_E:O
=@Bi+1j-2k)(i+A-3k) =0

=(3x 1)+ (1x A) + (-2 x-3)=0

= 3+ A+6=0

=2A= -9

Question: 17

Solution:

Given 4 and -b are unit vectors

Let 8 be the angle between them.

Asking us to find the value of 1 | i—-b |
2



Let this value de T

CLASS24

>T=|a-b|

2
Squaring on both the sides
T2 =2|(8)*+ (5)* - 2.(&b)|
T2=|1+1-2.(3b)|
T?=|2-2.(aD)|
T2=§|1 —(ab)]
T2=|1 - (@)

1 o~ -~
T2=_|1 ~ (Ja||b]) cos )]

T2=. |1 — (1.cos0)|

.0
=T=sinZ
Question:
Solution:

Given vectors 3

-

axhl 1K
1 -1 2
2 3 -4

= I[(-1-% -4)-(2 x 3)] -j[( -1]]
=i[4— 6] -j[-4 — 4]+ k[3 + 2]

=-21+8j +5k

fAxDl=/(—2)2 + 82+ 52 = V& + 64 + 25 = v93
Question: 19

Solution:

Givenvectorsd =i - 2j+ 3kand b =i - 3k
Asking us to find, |l_).x 23

2= -
21— 4j + 6k




-

. i j k
bx2a=(1 ¢ -3
2 -4 6

=-1[0-(-4 x -3)] J[(1 x6)-(2 x -3)] +H(1 x-4)-0]
=i(-12)- j(6+6) + k(-4)

=-121 +12j-4k

{bx 23|=/(—12)7 + 127 + (—4)? = Y314 + 144 + 16 = V304
=16.19

=4.4/19
Question: 20

Solution:

Given
fal=2

T xb=31+2j + 6

7=2 X 7X sin@

- 1
= s5inf=-
z

Question: 21
Solution:

Given

i3] = V26

And |B| =7

fdx b| = 35 and |d-b| =2

As we know that,El._m = |3|]El cos0 and |3 XE' = |3||E| sin®
Adding and subtracting the above equations,

—

[a.b)% + [3xb]> = |31°[6| cos?6 + [31°[6] sin’ 6

CLASS24




aBI2 + [Ax D12 = [312[B] (cos?6 + sin?8) CLASS?24
B + [dxBI = 36| (1)
Substituting the given values, we get

—

[a.b]2+35% = 26 7°
E‘_B|2+1225=26.49

[a.b|?+1225=1274

|a.b|?=1274-1225

cl

=l

i2:49

)
=3

| =7

Question: 22

Solution:

Given the ad

Property: The area o

Therefore the area of

L=tk
axb=l3 1 4
1 -1 1

=i[1 - (-4)]-j[3 - 4] +k[-3 - 1]

=51 +j— 4k

fAxb| =587+ 12+ (—4)2 = V25 + 1 + 16 = V42 sq.units
Question: 23

Solution:




Given diagonals of the parallelogram d_l' =3i+j- 2k andd_: =i-3j+ ak
Area of the parallelogram as d_; and d_; as diagonals is % [d_l'\d_g‘l
_xa=t 1k
d "3 1 -2
-3. 4 -
=4 — ] — j[12 < (=2)] + K[—9 — 1]

=_2i — 14 — 10k

{d;xd;|=/(—2)7 + (—14)Z + ( 10)> = V& { 196 100 =300 = 10 x \'3
Therefore the area of the parallelogram is % |d_;\g_.|:—i x 10 x 3

=_5 /3 sq units

Question: 24

Solution:
b
d
Given the adjacent sides of the triangle are d = 31 + 4jand B =—5i+7
—_ = lj=

Property: The area of the triangle with the sides-d and-b is a.\‘b|
axo=| I T K

3 4 0

-5 7 0

CLASS24



Therefore area of the triangle =§ X 41 = %{ Sq. units cLAss24

Question: 25

Solution:
Given the plane is passing through3 =1 —j— kand b =1+ i+ i

Property: The normal to the plane passing through-a and-b is Axb

Here ,
apeli I F
1 -1 —1
1 1 1
=il-1 - (D] i1 - (—DI+k[1-(-1)]
=-2j+2k

As it is a unit normal vector,
=3xD is divided by its mag
Therefore the unit no

-2i+2ﬁ
yVa+d

_—2j+2k

Ve

_-2j+zk
V2

—i+!‘;
vz

Question: 26

Solution:

Let the angle between 3 and

We can write the given relation as 3

Squaring on both the sides
(@+Db)2=¢2

= a2 + [b]* + 2(d.0) = ¢
= 1+1+2(3.b)=1
=2(3.b)=-1

Lo 1
=3.b=3




Similarly we can prove thatp, ¢ — ¢ and¢.a = 0 ctAss24

—

Asking us to find the value of [EB + b+ Eﬁ)

Question: 27

Solution:

= 7 =

Given 3 b, ¢ are mutually perpendicular unit vectors

Let the value of 3 +E +c=T
Squaring on both the side
GE+b+&)2=T2
s(@+b+0).(3+
= d2+ (Ab
=2[d]* + bl
=>1+1+1=
=T?=3
=T=/3
Question: 28
Solution:
Asking us to find the val
[ijk)=i( xk) or-(Ix j).k
The value ofj xk=-Tand x j=
SL(Gxk) =1 (D) or-(ixf)k=kk
=1=1

Question: 29

Solution:
Given3 = 2i — 3j + 4k

Andb=i+2]-k

31 ~are the coterminous edges of the parallelepiped.
i—-j—




CLASS24

14
Property:
3 E ¢ are the coterminous edges of the parallelepiped, the the volume of the parallelepiped is [
ibg

T ¢] is the scalar triple product.

fib¢) = |3.(b x4l

LU ik
bxc=l1 2 1
3 -1 2

=il-4-1]- J(-2-(-3)]+ kl-1-6]

A.(b x0)=( 21 — 3] + 4K)-517k
=-10+3-28

=-35

]3.(E x-€)|=35 cubic units

OR
- 2 -3 4
Bbé=1 2 -1
3 -1 -2

=2 [-4-1]- (=3)[-2-(-3)]+ 4[-1-6]

=-35

Therefore the volume of the parallelepiped with the given coterminous edges is 35 cubic units

Question: 30

Solution:

Given volume of the parallelepiped is 216 cubic units

Givend = 5i — 4+ k

And B 474 37— Ak



c=i—2j+ 7k are the coterminous edges of the parallelepiped. CLAss24

Question: 31

Solution:

Givend =21 — 2k

And b = 17 4 (1 + A)j

&= 4i + 2k are the coplanar.

If three vectors é'j;, ¢ are coplanar, then [E{B =0

- 2 0 -2
ibél=1 1+a o0|=0
4 0 2

=2[2(1+ N)]-2[-4(1+ A)=0

=4(1+A)+8(1+ A)=0




=12(1+ A)=0
CLASS24
=h=-1

Question: 32

Solution:

Option B is meaningless

Reason:

The term (b, ¢) isa scalar term and-3 is a vector. Cross product can only be applied in between the
vectors . [t is meaning less if used in between scalars or between scalar and vector.

Questlion: 33
Solution:

Asking us to find-a.(

By the definition of_@’PFE%ca[ar

—

3.@xbI= (@.b)+3 — (3.3)b

Question:
Solution:

Asking us

1 -1 0
0 1 -1f-
-1 0 1

=11]-C1)(-1]

=1-1

Eba

=0
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