Q. 10

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

Show that the four points with position vectors

3i+5j+4k 51+8j+5k
( L ) and ( ] ) are coplanar.
Answer :

Given :

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

Therefore,

a=4i+8j+12k

d =51+ 8j + 5k

To Prove : Points A, B, C &D are c«

Formulae :

class24

1) Vectors :

Where,

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

If

a=a,i+aj+ak

B = b1i+ sz"’ baié



E=Cli+ Czj"‘ C3§

Then,
a; Qa, a,
[@a b él=|bs b by
€ € G

3) Determinant :
a a Qa;
b, b, by
€, € C3

= a1 (bz.Cs o CZ.ba) = az (bl' 03 - Cl. ba) + a3 (bl.C2 - Cl.bz)

Answer :

For given position vectors,

a=4i+8j+12k
b =2i+4j+ 6k
¢=30+5j+4k

d =51+ 8j + 5k

class24

Vectors BA,CA&DA a

BA=a-b
=(4-2)i+(8-9j+(12-6)k
» BA=20+4+6k ___eq1)
CA=a-¢
=(4-3)i+(8-5)j+(12-4k
~CA=1+3j+8k eq(2)
DA=a-d

=(4-5)i+(8—8)j+(12—-5)k

~DA=—1+0j+7k ___eq@3)
Now, for vectors

BA =20 +4j+6k



%]
N
Il
—~3
-+.
o
+
@
=

DA=—i+0j+7k
2 4 6
[BA CA DAl=|1 3 8
-1 0 7

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

=42 -60 + 18

=0

~[BA CTA 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 [BA CTA DAl=0

Q. 11

Show that the four poin tion vector

(21-5j+10k)

are coplanar.
Answer :

Given :

Let A, B, C & D be four points with position vectors ab,c&d

Therefore,
a=6i—17j

b = 16i— 19f — 4k
¢ =3j—6k

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

1) Vectors :

"Fsla;§§241 —4k).(3j-6Kk)

and



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

Where,

-~

a,i+ a,j+azk

a

-— -

b=b,i+b,j+ bsk

then vector 4B is given by,

AB=b—-a
(by—a,)i+ (b, —ay)j+ (b; — aa)ie

2) Scalar Triple Product:

If

-~

a=ai+a,j+azk

b=b,i+b,j+ bk

w5 A= class24

3) Determinant :

8 4 @3

b]_ bz b3 = al(bz.CS == Cz.ba) == azcbl. 63 = Cl' b3) + aa(bl.CZ == Cl'bZ)
C; € €3
Answer :

For given position vectors,

Vectors ﬁ. CA&DA are given by,

BA=a-»b

=(6—16)i+ (-7 +19)j+ (0+ 4)k



» BA=—10i+12j+ 4k ___eq(1)

CA=a-¢

I
Q

=(6—-0)i+(-7-3)j+ (0+6)k
» CA=61—10] +6k ___eq(2)

a—d

o
I

=(6—-2)i+(=7+5)j+ (0—10)k
» DA = 4i—2j— 10k
Now, for vectors

BA = —101 + 12j + 4k
CA = 6i —10f + 6k

DA = 4i — 2j — 10k

—-10
[BA CA DAl=| 6
4

=—10((-10) x (-10)
+ 4(6 % (—

class24

12(6 x (—10) — 4 x6)
X 4)

= -10(112) - 12(-84) + 4(28)
=-1120 + 1008 + 112
=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 [BA CA DA]=0

Q.12

( i+ Zj + 31()
Find the value of A for which the four points with position vectors
(31-j+2k).(-21+2g+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
c=—20+Aj+k

d =6i—4j+ 2k
To Find : value of A

Formulae :

1) Vectors :

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

Where,

-~

a=u,i+a,j+azk

class24

. -~

b = byi+ byj+ bsk

then vector 4B s given by,

AB=b—a

(by— ay)i+ (b, —ay)j+ (bs — az)k

2) Scalar Triple Product:

Then,
a; a, a
[@a b él=|b1 by by
€ G G

3) Determinant :



a a a;
by, b, by
i C C3

o a1(b2.03 == Cz.b3) = az(bl. Ca - Cl. ba) i aa(bl.C2 - Cl.bz)

Answer :

For given position vectors,

a=1i+2j+3k
b=3i—j+2k

E=-2+Aj+k
d = 6i — 4j + 2k

Vectors BA,CA&DA are given by,

—b

)
S
Il

=]

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

~ BA=-21+3j+k

D)
=)

—a-¢

class24

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

~CA=31+2-Dj+2k . _eq)
DA=a-d
=(1-6)i+(2+4)j+(3B-2)k

~ DA=—-5i+6j+k

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

Now, for vectors
BA=—20+3j+k
CA=30i+(2-2)j+2k
DA=-5i+6j+k

L —% 3 1
[BA TA DAl=|3 (2-1) 2

—5 6 1




=-2((2-Hx1-2x6)—3(3x1—2x(-5))
+ 1(6 x3—(2—-2) x(-5))

=-2(- A= 10) - 3(13) + 1(28 - 5A)
=2N= 20/= 394 28 = 5A
=9 3K

~[BA CA DAl =9-31
Four points A, B, C & D are coplanar if and only if

[B_A ﬂ D_]=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 fo

(2i-j- k) (i+2+

Answer :
Given :

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

a=—j+k

b=2i—-j—k
f = +Aj+k

d =3j+3k

To Find : value of A
Formulae :

1) Vectors :

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

Where,



-~

a1+ a,j +azk

a
b = b,i+ byj+ byk

then vector 4B s given by,

AB=b—a
(by—ay)i+ (by —ay)j+ (b — ‘553)2

2) Scalar Triple Product:

Then,
a; a
@ b él=|bs b
€ €

class24

3) Determinant :

a, a, Qag
bl bZ b3 = a1 (bz.C3 o - az(bl. C3 - Cl' b3) + a3 (bl.CZ - Cl.bz)
€i € G

Answer :

For given position vectors,

-~

a=-j+k
b=2i—j—k
E=i+Aj+k
d =3j+3k

Vectors ﬁ,ﬁ & DA are given by,

A=a->

=(0-2)i+(-1+1j+ 1+ Dk



« BA=-21+0j+2k ___eqq)

A —-C

I
_y

=(0-1Di+(-1-Dj+(1-1Dk

2 CA=—1+(-1=-Dj+0k ___eq2)

Now, for vectors

CA=—i+(-1-2)j+0k

—2
—1
0

=-2((-1-2) x (-2
+ 2((—1) x

[BA €A DAl=

class24
0((=1) X (=2) =0 x0)
1-1) x0)

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

=-4-4\+8

=4 - 4\

~[BA CA DAl=4—-41 eq(4)

Four points A, B, C & D are coplanar if and only if

[BA CA DAl=0___ eq(5)
From eq(4) and eq(5)
4-471=0

4h=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=(3,9 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 (ay, a», az)

then its position vector is given by,

{1—: ali"' a2j+ (I3E
5) Vectors :

If A & B are two points witk

Where,

-~

a=ai+a,j+azk

b = b,i+ b,j+ byk

then vector AB is given by,

(by— ay)i+ (b, —ay)j+ (bs — az)k
6) Scalar Triple Product:

If

E — ali"' a2j+a3f‘;



a a Qaz
by, b, by
€ C G

@ b él=

7) Determinant :
a a Qaz
b, b, b,
€, G 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,

a=4i+5j+k

b=0i—j—k

o class24
c=31+9j+ 4k

d = —4i + 4 + 4k

Vectors m'a & DA are given by,

=a—b>b

o

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

il

X
|
=y

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



Now, for vectors
BA = 4i+6j+2k
CA=i—-4j-3k

DA=8i+ 1j— 3k

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

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

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

=)

~[BA CA DAl=0

Hence, vectors BACA& are coplanar.

Therefore, points A, B, C &

class24

Note : Four points A, B, C.& D are coplanar if and only if m CA m] =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= (3,2 1)
B= (4, A, 5)
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 (aj, as, az)
then its position vector is given by,
a=a,i+aj+ak

2) Vectors :

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

Where,

-~

a=ai+a,j+azk

b=b,i+b,j+ bk

then vector AB is given by,

(by— a,)i+ (b, —ay)j+ (b — as)k
3) Scalar Triple Product:

If

class24

a=a,i+a,j+ak

Then,
a; a, Qa
@ b él=|bs by by
€ C C3

4) Determinant :

a; Qa; Qa;
bl b2 b3 = al(b2.03 — Cz.ba) = az (bl‘ 63 = Cl. ba) =+ aa(b1.02 = cl.bz)
€, € C3

Answer :

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

= (4r 2: _2)



D= (6,5 -1)

Position vectors of above points are,

a=3i+2j+k

b = 4i+ Aj + 5k

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

«BA=—1+Q2-Dj—4k ___equ)

CA=a-c¢

2y

=B-4i+(2-2)j+

class24

=({3 =8}l +[2=5)f+(1+1

# DA=-31-3]+2k ___eq3)

Now, for vectors

BA=—-i+(2-2)j— 4k
CA=—-i+0j+3k
DA =-3i—3j+2k
-1 (2—-41) -4
[BA T4 D4l=|-1 0 3
=5 =8 2

=-1(0x2-3x%x(-3))-(2-D(2x(-1) = (-3) x 3)
—4(-Dx%x(-3)—-(-3)x0)

-1(9) - (2-N).(7) - 4(3)

=== 149 TN <12



=7A-35
[ﬁ CA m] =71 -35 sz G )
But points A, B, C & D are coplanar if and only if

lﬁ CA D_A]=0 ............ eq(5)

From eq(4) and eq(5)
7A-35=0

~7A =35
Exercise 25B
Q.1

T eilAY oL R
5 I =R1+«] zk andb_3l Y-J+1\aretwoequalvectorsthex+y+z=?

Answer :

i = xf + 2f—=zk
o class24
b=3l—-yj+k

Since, these two vectors are e therefore comparing these two vectors we get,
¥ = 3y, sl

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

XY+ Z=2F4(-2) (= 1)=32-1 =10

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 § be the sum of the vectors dand b

S=d+b

8§ =20 +2j—-5k +2i +j-7k



:>§ = 47 + 3j—12§

IS] = (42 + 32 + (- 12)2)1/2

SIS = (16 + 9 + 144)1/2 = (169)1/2 = 13

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

. § 4+ 3j-12k
TR 13

Ans: 13

Q.3

P 4i + 3j-12k
s  —

a=(21+2j+k)  b=(i-2j+3k)

Write the value of A so that the vectors and are

perpendicular to each other.
Answer :
da=20+A+k

—

b=1-2j+ 3k

class24

Since these two vectors are perpel ular the dot product of these two vectors is zero.

ie:@b=p

2+ 24j+k)G—-2j+3k)=0
=2+ Ax(-2)+3=0

=5=2A

= = 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=30+2j+9%

b =1i-2pj + 3k



Since these two vectors are parallel

o 2
T —2p 3
_JAPaS
=ik -p
>P = 3

= =1
Ans:p 3
Q.5

5=(ﬁ+]+4l::) B=(25+63+3f<)
Find the value of A when the projection of - . is4
units.

Answer :

a= Al +j+ 4k

b =20+ 6f + 3k

projection of a on b is gi

class24

1P| = (22 + 62 + 32)1/2

—
S1P) = (4 + 36 + 9)1/2 = (49
a unit vector in the direction of the sum of the vectors is given by:

~ b 2i+6j+ 3k
b = == =
|| 7

Now it is given that: @ b =4

_(i+j+ 4:‘2).(’“;?*—3’;) =4
=2 A+ 6 + (3x4) = 28

A= (28-12-6)/2

= A = 10/2=5

Ans: A =5

Q.6



—

5+E|:13 E{|=5

If 4 and b are perpendicular vectors such that and | d find the value of

o}
Answer :

Since a and b vectors are perpendicular .

T
6 ==
= 2

Now,
i - 5 — A
|a + b|2 = |a'2 5 |b|2 g 2|a||b|c059

7 —— E:
gty B g g g e — B =0,

—
1012 = 169 - 25 = 144
—

siby =12

Ans: | b] = 18

Q.7

p—

If 4 is a unit vector su

Answer :

(X—-d)X +ad) =15
:>|5c'|2 = |&]2 = 15

S1%[2 = 1412 4 15

Now , a is a unit vector,
=|q =1

2®12=12 4 15

S1X)12 =16

SiX| =4

Ans: ]fl =4

Q.8



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

Find the sum of the vectors and

Answer :
d=1i-3k

b =2j—k

¢ =20-3j + 2k
Now ,

-~ e

i-2j). b=(21-3j)  c=(2i+3k).

and

class24

oy
Il
(§%)
—_—
+
w
=

Now ,

(i+j+k)

Write the projection of the vector along the vector J-

Answer :

_’ -~
projection of a on b is given by: @ b



(i+j+k)

=~ the projection of the vector along the vector J. e

f+j+k)j=0+1+0=1

(1+]j+K)

Ans: the projection of the vector along the vector J. 5

Q. 11

(7i+j—4f<) (2i+63+3f().

Write the projection of the vector on the vector

Answer :
d =70+ j—4k
b =2+ 6f + 3k

projection of a on b is given by: @ b

|E:;|=(22+62+32)1"2 0|08324

=s1b) = (4 + 36 + 9)1/2 "%

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

b 20+ 6j+3k

o] 1

L))

2 - (21 + 6] + 3k 7x2) + (1x6)—(4%x3
d’.b=(7f+j—4k).( S )=( ) (7 )~ 4%3)
14+ 6-12

- 7

R
7

(7i+]-4k) (21+6]+3k).

Ans: the projection of the vector on the vector '

Q.12

£ (513) ., -2 +3e58). B-(i2ieE)

Find when

Answer :

d=2i+j+ 3k

E=(3i+3+21::).



¢ =31 +j+2k

B A ) i j ok

bxé=(-i+2j+k)x@Bi+j+2k)=|-1 2 1
3 1 2

:—33+6l“<

Find a vector in the di

)8r6§§21ﬂ. 21 units.

Answer :

d = 2i—3j + 6k

1G] = (22 + (- 3)2 + 62)1/2

S1A] = (4+ 9+ 36)/2 = (49)1/2 = 7

a unit vector in the direction of the sum of the vectors is given by:
da 23] + 6k

& f— —_—
|al 7

(2i-3j+6k)

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

- 2i-3j + 6k
d=21x—1"=

_ 5 = 3(21—3j + 6k) = 6i—9j + 18k

Q. 14



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

and are such that '

If

perpendicular to € then find the value of A.

Answer :
d=2i+2j+3k
b=—-i+2j+k
€= 3% ]

@+ b =2i+2j+3k+A-i+2+k)
LA+ b = (2-Di +(2+ 2Dj + (3 + Dk
since @ + Ab is perpendicular to ¢

(@ + Ab).é _ g

(@-ni+ @+ 20j NE).Gi+ ) = 0

class24

2~ K)%3+ (24 ZX)
=64+2-3A+2A=0
=A=8

Ans: A =8

Q. 15

(i-2j+2K).
Write the vector of magnitude 15 units in the direction of vector

Answer :

d=1-2j+ 2k
1] = (12 + (- 2)2 + 22172
S8 = (1444412 = (9)1/2 =3

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

R i—2j + 2k
a = I ——
|dl 3

m] =11

(E-&-llﬂ))



(1-2j+2k).

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

d = 15 x =122 _ 5(;—2j + 2k) = 5i—10j + 10k.

=15 3
Ans: Si_ IOf < 10@.

Q. 16

a=(i+]+k).b=(41-2j+3k) ) c=(i-2j+k).

If find a vector of magnitude 6

an
(2£-E+3c}

units which is parallel to the vector '

Answer :

2y
Il
.+.
S~
+
=

(= §
Il
-
|
&
+
@

18
I
—
|
...}
+
a0

(Zd'—b + 36) = 2

o) daksnd

L2d—b +38) =i

LeT (2d—Db + 38) = §

-y
|S| = (12 ¥ - 2)2 ¥ 22)1,1’2
-
sIS|=(1+4+4)Y2=(9)¥2=3
a unit vector in the direction of the sum of the vectors is given by:

§ i—-2j+ 2k

( 2a—-b+3c )
a vector of magnitude 6 units which is parallel to the vector is:

i—2j + 2k " "
= fw—— " 2(i—2j + 2k) = 2i—4j + 4k.



i) (i)
Write the projection of the vector ] on the vector ]

Answer :
d=1i-j
b=1+]j

_’ -~
projection of a on b is given by: @- b
1P| = (12 + 12 + 02)1/2

SB1 = (1 + )Y2 = V2

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

B_B_i+)

e
_— A | (1x1) 4+ (-1x1) 0
ab-—(t—]).(ﬁ))-— ~ 5"

| (3ie - ak) closszg,3k

Ans: the projection of the on the vector

Q. 18

Write the angle between two vectors a4 and b with magnitudes ’\{5 and 2 respectively
a-b=A/6.
Answer :

d = 3

D) =

having

2

i T
Since, @.b = |d||b|cos6
Substituting the given values we get:

V6 = V3 X 2 X cos6

V2 1
:‘cose =
_.11



=0=45 =
Ans: 8 = 45° = 4
Q. 19

a=(1-7j+7k) b=(31-2j+2k axb|.
If ( J ) and ( ! ) then find |
Answer :
a=1-7j + 7k
b = 3i—2j + 2k

. R R i j k
dxb = (-7 +7k)x(3i—2j+ 2k) = |1 -7 7

3 -2 2

i j k R
[1 =9 7‘ = i(—14— (-14))—j(2—21) + k(-2 - (-21))

3 =2 2
= 0 + 1

o
Il
(=)
~>
+
[y
=

.ax
A @XD| = (02 4 192 + 19212 = (2%192)!/2 = 19v/2

- ==
Ans: «|@ X b| = 192

Q. 20

Find the angle between two vectors ¢ and b with magnitudes 1 and 2 respectively, when
|a X b| = \E .

Answer :

I&|=1
by =,

i i NI e
Since, |@ X b| = |al|b|sin6

Substituting the given values we get:



V3 = 1x2xsiné

. 3
stné = L.
= 2

Q.21

a-b=0?

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

Answer :

It is given that:

dxb =0anddb =0

_ldl[b|sine = |dl[b|d

Then |&| = |b| =@
Q. 22

a=(i+2j+3k) b=(3i+2j+%)

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

Answer :

i+ Aj + 3k

=71
Il

S
Il

31 + 2j + 9%

- e
It is given that @ |l b



Ans: A = 2/3
Q.23

Write the value of
i-(Jxk)+ - (ixk)+k-(1x]).

Answer :

We know that:

uslass224. . - .

Q. 24

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

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

and

Answer :

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

- B - -)B’
coterminous edges are represented by & D, Cje. v = [@ c]

d=2i-3j + 4k
b=1+2—k
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2 2 —3 -
[abcl =1 2 -1
SR TS 3 -2 21=2(4-2)-(-3)(2-(-3)+4(-2-6)=4+15-32=]-13| =
13 cubic units.
Ans:13 cubic units.

Q. 25

5:(_23_23-*-41“{)'-6:(_234_4]_21‘{) 62(4;_23_21‘&) then prove that 5'6

If and

p—

and € are coplanar.

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

class24

—2 —2
-2 4
LHs=L4 -2 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— Zf + 4k
b = —2i + 4j — 2k

= 4 —2j -2k

My

Are coplanar.

Q. 26

Ifaz(2i+6j+27k)

of A and p.

Bz(i-i-}..jﬂlﬁ)

and are such that @ % b=0 then find the values

Answer :
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It is given that @ X b = 0

(2t +6f +27k)x (i + A4j + uk) = 0

; é zk7 = 0 = i(6u—274) — j(2u—27) + k(21— 6)
Sl 4
=22A-6=0
2 A=6/2=3
=22u-27=0
=Sy =27/2

Ans: A=3,u=27/2

Q. 27

—_—
—_

b ‘a -b| =laxb
If 0 is the angle between a4 and Y* and

then what is the value of 8?
Answer :

It is given that:

class24

|dxb| = | @ Db

Ib|

_ld||b|sine = |d

co

=sinf = cosB
=tand = 1

m

0 =tan"'1 =
—

Y

0 =

Ans:

W | A

Q. 28

a +b| - |a|+|b|
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.

- b
Therefore when two vectors @ @Nd D are either parallel or collinear then

@ + b = |d| + |b]



