Chapter : 24. CROSS, OR VECTOR, PRODUCT OF VECTORS

Exercise : 24
Question: 1 A
Find
Here,
We
have
i—i—j+2kandb=2i +3j — 4k
=a;=1a = —l,az=2andb; =2,b; =3,b; = —4
Thus, substituting the values of a,,a,,a, and b, , b, and b,,
in equation (i) we get

=3xb=((-1x—4)—3x2)i+(2%x2—(—4) x Dj+ (1 x3 -2 x (—1)k

= laxb| =,/(—2)*+8% + 52

axb :(—21+8:i+51;:) and ‘éxﬁ‘: ~J93
Question: 1 B

Find

Solution:

3xb= (a,b; —byaz)i+ (asb; —bsa,)j+ (a;b, —bya,)k

have 3 = 2i — j+ 3kand b = 3i + 5) — 2k

=a, =2,a, = —l,a; =3andb; =3,b, =5,b; =-2

Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get

=3xb=((-1%x-2)—5x3)i+(3%x3—(—2) x2)j +(2x5—3 x (—1)k

=laxb| =,/(-17)2+ 132 + 72 = 1343
=3ixb=(-17)i+ (13)j + (Nk
Question: 1 C

Find

Solution:

3xb = (a,b; —byaz)i+ (azb; —bsa,)j+ (a;b, —bya,)k

have 3 —j—7j + 7kandb = 3i — 2j + 2k

=:—‘11 = 1,3.2 = _?,33 =7andbl =3,b2 =_2,b3 =2



Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get

=§xﬁ=([—7x2)—(—2)x7)i+(7><3—1><2)j+((—2)>< 1-3x(-7)k

= laxb] =,/(0)2 +192 + 192 = 192
=3 xb = (0)i + (19)j + (19)k
Question: 1 D

Find

Solution:

3xb = (a,b; —byaz)i+ (azb; —bsa,)j+ (a;b, —bya,)k

have 3 — 4i+j—2kandb=3i+0j +k

=a; =4,a, = l,a, =—2andb; =3,b; =0,b; =1

Thus, substituting the values of a,,a,,a, and b, , b, and b,
in equation (i) we get

=3xb=(1x1-(0)x—-2)i+(—2x3—-1x4)j+(4x0-3x 1k

= lax bl = /124 (-10)2 + (—3)% = V110
=3xb=i—10j— 3k

Question: 1 E

Find

Solution:

3xb= (a,b; —byaz)i+ (asb; —bsa,)j+ (a;b, —bya,)k

have 3 = 3i+ 4j+ Okandb=i+j +k

=a, =3,a, = 4a; =0andb; =1,b, =1,b; =1

Thus, substituting the values of a,,a,,a, and b, , b, and b,,
in equation (i) we get

=§xﬁ=[4x 1-1x0)i4+(0x1—-1x3)j+(3x1—-1x4)k

= laxbl =4 +(=3)*+ (-1)* = V26
=3ixb=4i—3j—k

Question: 2

Find A

Solution:

3xb = (a,b; —byaz)i+ (azb; —bsa,)j+ (a;b, —bya,)k



have 3 = 2i + 6j + 14k and b =i — Aj + 7k

=a;=2,a, = 6,a; =14andb; =1,b, =Ab; =7

Thus, substituting the values of a,,a,,a; and b, ,b, and b,

in equation (i) we get
=3ixb=(6Xx7—(-A)x14)i+(14x1—2x7)j+ (2% (—A) — 1 x 6)k
=3 xb = 0i + 0j + Ok

=42+ 144 =0,

=A=-3

Question: 3

If

Solution:

3xb = (a,b; —byaz)i+ (azb; —bsa,)j+ (a;b, —bya,)k

have 3 — —3i+ 4j — 7k and b= 6i + 2j — 3k

=a; =-3,a = 4a;=—7andb; =6,b;, =2,by; =-3

Thus, substituting the values of a,,a,,a; and b, ,b, and b,

in equation (i) we get

=3xb=(4x(=3)—2x (=7)i+ ((-7)x 6 — (—=3) x (—=3))j + ((—=3) x 2 — 6 x 4)k

=

wl
ol

x b = 2i — 51j — 30k

If 5 and 3 x b are perpendicular to each other then,
=3.(3xb) =0

ie.,

3.(3xb) = (—6) — (204) + (210) = 0

And in the similar way, we have,

b.(2x D) = (12) — (102) + (90) = 0

Hence proved.

Question: 4

Find the value of

Solution:

i.

The value of (ix j).k +1i.jiS, ...Asixj= kandij=0
=(k)l.k+0=1

ii.

The value of (j x k).i +j.k1is, ... ... Asjxk=iandjk=0
=(i).i+0=1

iii.



The value of i x (j+k) +jx(k+i)+kx(i+j)is, ... ...
Asixk=—jixj=kixk=ijxi=-kkxi=jkxj=—1

=k—j+i—-k+j—i=0

Question: 5 A

Find the unit vec

Solution:

Let ¢ be the vector which is perpendicular to 3 g b then we have,
f =k (@xb) ...-where k is a scalor

Thus, we have r is a unit vector,

have 3 = 3i + j— 2kand b = 2i + 3j — k

=a;=3,a, = l,a;=—2andb; =2,b, =3,b; =1

Thus, substituting the values of a,,a,,a, and b, , b, and b,,
in equation (i) we get

=§xﬁ=(1x—1—3><—2)i+(—2><2—(—1)><3)j+(3><3—2><1)k

- 5i—1j+7k
=ixb=""L
343
=7 1 5i— lji?k
33

Question: 5 B

Find the unit vec

Solution:

Let i be the vector which is perpendicular to 3 g b then we have,
f =k (@xb) ...where k is a scalar

Thus, we have r is a unit vector,

have 3 —=i—2j 4+ 3kandb=i+2j —k
g al = 1,3.2 = _2,33 =3 and bl = 1,b2 = 2, b3 =—-1
Thus, substituting the values of a,,a,,a; and b, ,b, and b,

in equation (i) we get



=ixb=(-2x-1-2x3)i+(Bx1—(—1)x1)j+(1x2—(—2)x Dk

=laxbl=(—4)2+(4)2+ (42 =43

o —4i+4j+4k
=3ixb="r
44/3
= F =+ —1'+'j_+k
V3

Question: 5 C

Find the unit vec

Solution:

Let # be the vector which is perpendicular to 3 g b then we have,
t =k (Ex b) ...where k is a scalar

Thus, we have r is a unit vector,

have 3 =i+ 3j — 2kand b = —i+ 0j + 3k

=a;=1,a, = 3,a3=—2andb; =—-1,b, =0,by; =3

Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get

=3xb=(9-0)i+(2-3)j+(0—(—3)k

= lax bl =/(9)2 + (=1)* +(3)? =91

= 9i-j+3k
=ixb="C=
Vo1
oo igi_f:ak
Va1

Question: 5 D

Find the unit vec

Solution:

Let # be the vector which is perpendicular to 3 & b then we have,
t =k (Ex b) ...where k is a scalar

Thus, we have r is a unit vector,

have 3 — 4i+ 2j—kandb=i+4j—k

=al=4,3.2 = 2,33 =—-1 andbl =1,b2 =4‘,b3 =—-1



Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get

=ixb=(2x-1— (1) xDi+(—1x1—(—1)x4)j+(4x4—1x2k

= lax bl =,/(2)2+(3)2 + (14)2 =209

= g 2i+3j+14k
=>3dxX b= 17,_
V209
2i+3j+14k
= F = i—J
V209

Question: 6

Find the unit vec

Solution:

Let # be the vector which is perpendicular to 3 g b then we have,
t =k (Ex b) ...where k is a scalar

Thus, we have r is a unit vector,

have 3 = 2i — 6j —3kandb = 4i + 3j — k

=a; =2,a, = —6,a;=—3andb; =4,b, =3,b; =1
Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get

=3xb=(—6x(-1)—3x(=3))i+(—3x4—(—1)x2)j+(2x3—4x(—6)k

= |ax b| =,/(15)% + (—10)% + (30)2 = /1225

3i-2j+6k
7

Xxb=

U
sl

. 3i—2j+ 6k
r=+——-—7—
7
Question: 7
Find a vector of
Solution:
Let ¢ be the vector which is perpendicular to 3 g b then we have,

f =k (dx b) ...where k is a scalar

Thus, we have r is vector of magnitude 6,



have 3 = 4i — j+ 3kandb = —2i +j— 2k

=a;, =4,a, = —l,a;=3andb; =—-2,b, =1,by =-2
Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get

=3xb=(—1x(-2)—1x(3))i+ Bx(—2)— (-2) x4)j+ (4 x1—(=2) x (—1)k

=laxbl=/(-1)%+(2)2 +(2)*=3

e S i s
51><1:J——R
B ip —i+ 2]+ 2k
r=+k———
3

Here, as r is of magnitude 6 thus,
k=6,

Thus, F = £2(—i+ 2j + 2k)
Question: 8

Find a vector of

Solution:

F+b=2i+3j+4k=1

—b=0i—i—2k=m

wl

Let # be the vector which is perpendicular to | & m then we have,
t = k. (I x ) ...where k is a scalar

Thus, we have r is vector of magnitude 5,

have | = 2i + 3j + 4k and W = 0i — j — 2k

=a; =2,a, = 3,a; =4andb; =0,b, =—-1,b; =-2

Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get

=Tx W= (—2)i+ (4)j + (-2)k

= laxbl = (=2 +(@)* +(-2)" = V24

o5 —it2-k
=3axh =—F5
" —-i+2j—k
r=+k——

V6
Here, as ris of magnitude 5 thus,
k=5,

—i+2j—k

ThU.S, ? = i5( .\fg )



Question: 9

Find an angle bet

Solution:

We are given that Ja] = 1 and |p[ = 2.
And[3 x b| = /3,

So we have,

I3 x bl =[a[.|b[siné = V3
= ?Ih.ﬂhsin8= 1x 2 % sin@
= 2sinf = +/3

™

=0 =sin"?

L
<%

Question: 10

If

Solution:

Given that

Let d be the vector which is perpendicular to 3 & b then we have,
d =k.(a xb) ...where k is a scalar

We have,

3xb= (a,b; —byaz)i+ (asb; —bsa,)j+ (a;b, —bya,)k

have 3 =j—jandb=0i+3j —k

=a; =1a = —l,a;=0andb; =0,b;, =3,b; =1

Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get

=3ixb=(Di+ i+ 3k

—_—

=laxb|l =/(D2+(1)2+(3)2 =411

a oy [ IHiF3K
axb —
= i+j+3k
d=tk———

V11

Given thatz d =1

(==Y

t=7i—k

i+j+3k
4

—Gd_

Question: 11



If

Solution:

Given that

Let d be the vector which is perpendicular to 3 & b then we have,
d =k.(d x b) ...where k is a scalar

We have,

3xb= (a,b; —byaz)i+ (asb; —bsa,)j+ (a;b, —bya,)k

have 3 = 4i+ 5j —kandb=i—4j +k

=a; =4,a, = 5,a; =—1andb; =1,b; =—4b; =1

Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get

=3xb=(1i+(-5)j+ (-2Dk

= lax bl =/(1)2+ (-5)% + (—21)% = V467

& i-5-21k
= =

iaxb =
. i—5j—21k

t=3i+j—k

= 1ok
=¢d=—=21,

Va7

=1  Vae7

19=21

. i—5j— 21k
d=%x&467

Question: 12
Prove that

Solution:

— —

We know that [a. B[ =I[3| [b|cos6)|

And Ja x b] = ||3||E|sinﬁ|

So,
— —
|a % b
tanf = ——
[a. bl

Hence, proved.
Question: 13
Write the value o
Solution:

As the vectors are parallel vectors so, 3x b = 0



have 3 = 3i + 2j+ 9k and b =i + pj + 3k
=a;=3,a, = 2,a; =9%andb; =1,b, =p,b; =3
Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get
=3xb=(6-9p)i+(0)j+ (3p—2)k=0
=6—9p=0
= Thus, p = 2.

2
Question: 14 A
Verify that
Solution:
To verify 3 x (b + &)= (3+b) x (F+8)
We need to prove L.H.S = R.H.S

L.H.S we have,
Given, 3 =i— j-3k b=4i-3]+k c=2i—j+2k
ax(b+2)=(i—j—3k) x (61 — 4 + 3k)

3xb= (a,b; —byaz)i+ (asb; —bsa,)j+ (a;b, —bya,)k

Here,

We

have 3 =j—j— 3kandb+ & = 6i — 4j + 3k

=a; =1a = —l,a;=—3andb; =6,b, =—4,b; =3

Thus, substituting the values of a,,a,,a, and b, , b, and b,,
in equation (i) we get

=3x(b+c)=(—3—-12)i+ (3+ 18)j + (—4+ 6)k

= (—15)i+ (21)j + (2)k

RHS is

(3xb)+@x2) =(—10i+13j + k) + (—=5i + 8 + k)

= (3xb)+@Ex ) = (—15)i + (21)j + (Dk

Thus, LHS = RHS.

Question: 14 B

Verify that

Solution:



Toverify 3 x (b+2)=(3+b) x @+
We need to prove L.H.S = R.H.S

L.H.S we have,

- -

Given, a=4i—j+k b=i+j+k, c=i-j+k
Ax(b+8)=(4—j+Kk) x (20 + 0]+ 2K)

3xb = (a3b; —b,ay)i+ (azh; —byay)j+ (a;b, —bya,)k
Here,

We

have 3 — 4i— j+ kand b+ & = 2i + 0j + 2k

=a, =4,a, = —l,a; =1andb; =2,b; =0,b; =2
Thus, substituting the values of a,,a,,a, and b, , b, and b,,
in equation (i) we get

=3x(b+c) = (—2)i+ (—2)j + (2)k

= (=2)i+(—2)j+(2)k

RHS is

(3xDb)+ @ x &) = (—2i— 3j+5Kk) + (0i +j — 3k)

= (@Axb)+@Ex ) = (-2i+(-2)j+ (2)k

Thus, LHS = RHS.

Question: 15 A

Find the area of

Solution:

The area of the parallelogram = |3 x b|, where a and b are vectors of it’s adjacent sides.

have 3 —j+2j + 3kandb=—3i—2j +k

=a;=1,a, = 2,a; =3andb; =—3,b; =—2,b; =1

Thus, substituting the values of a,,a,,a, and b, , b, and b,,
in equation (i) we get

=3 xb=(8)i + (—10)j + (Hk

= lax b| =,/(8)2 4+ (—10)2 + (4)2 = /180
= area = 64/5 Sq units

Question: 15 B

Find the area of

Solution:



The area of the parallelogram = |3 x bl, where a and b are vectors of it’s adjacent sides.

Area = §’><5’|

3xb = (a,b; —byaz)i+ (azb; —bsa,)j+ (a;b, —bya,)k

have 3 = 3i+j+ 4kandb=i—j+k

=a; =3,a, = l,a; =4andby =1,b, =-1by; =1

Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get

=3xb=(5)i+(-1)j+ (—k

=laxbl =2+ (D + (-4 =12
= area = /42 Sq units

Question: 15 C

Find the area of

Solution:

The area of the parallelogram = |§’ % bl, where a and b are vectors of it’s adjacent sides.

have 3 = 2i + j+ 3kand b =i —j + Ok

=a;=2,a, = l,a, =3andby; =1,b, =—-1,by; =0

Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get

=3ixb=(3)i+3)j+(-3)k

=laxb]=,/(3)2+(3)2+(-3)2 =343
= area = 34/3 Sq units

Question: 15 D

Find the area of

Solution:

The area of the parallelogram = |3 x b|, where a and b are vectors of it’s adjacent sides.

have 3 = 2i + 0j + Ok and b = 0i + 3j + Ok



=a;=2,a, = 0,a; =0andby; =0,b; =3,b; =0

Thus, substituting the values of a,,a,,a, and b, , b, and b,,
in equation (i) we get

=3xb=(6)k

=laxbl=6

= area = 6 S( units

Question: 16 A

Find the area of

Solution:

The diagonals are3+E’=31+j—2k&§’—ﬁ=i—3j+4k
Thus, 3 =2i—j+kb=i+2j— 3k

The area of the parallelogram = |3 x bl, where a and b are vectors of it’s adjacent sides.

have 3 = 2i —j+ kandb=1i + 2j — 3k

=a; =2,a = —-la;=1andb; =1,b;, =2,b; =-3

Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get

=3ixb=(3-2)i+7+ Bk

=laxb|l=,/(1)2+(7)2 +(5)?2 =53

= area = 5v/3 Sq units

Question: 16 B

Find the area of

Solution:

The diagonals are 3 +b=2i—j+k&3I—b=3i +4j —k
— 5, 3, — 1, 5.

Thus, 3=;1+;],b =—;1—;]+k

The area of the parallelogram = |§’ % b|, where a and b are vectors of it’s adjacent sides.

Here,
We
have,3=2i+2j,b=—2i—2j+k

Thus, substituting the values of a,,a,,a; and b, ,b, and b,



in equation (i) we get

1 .
= area = —+/ 155 sq units

2

Question: 16 C
Find the area of

Solution:

The diagonals are§+E’=i_3j_|_2}.-_&§’_E’=—i+2j+0k
Thus, 3=0i—;j+kb=1—2j+k

The area of the parallelogram = |§’ % b|, where a and b are vectors of it’s adjacent sides.

- 1 = 5
have 3 = 0i—j+kandb=1-2j+k
1 3
= 31 = 0,32 = _;,33 =1 andbl == l,bz = _;,ba =1
Thus, substituting the values of a,,a,,a, and b, , b, and b,,
in equation (i) we get

=3xb=()i+1j+(3)k

2 [
=|axb|=J(2)2+(1)2+G) =21
=
= area = \I?Esq units

Question: 17 A

Find the area of

Solution:

|axb]|

2

The area of the triangle = , where a and b are it’s adjacent sides vectors.

have 3 = —2i+ 0j— Skandb=1i—2j—k

=a;=-2a, = 0,a3=-bandb; =1,b;, =-2,b; =-1



Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get

=3xb=(8)i+(~10)j + (Dk

—

= lax bl =/(=10)2+ (=7)% + (4)2 = V165
= area = Vies sq units

2
Question: 17 B

Find the area of

Solution:

|axb]|

2

The area of the triangle = , where a and b are it’s adjacent sides vectors.

have 3 = 3i + 4j + Ok and b = —5i + 7j + Ok

=a; =3,a, = 4,a;, =0andby =—-5b; =7, b; =0
Thus, substituting the values of a,,a,,a, and b, , b, and b,,
in equation (i) we get

=3xb=(41)k

= |axb| =41

= qregq = % sq units

Question: 18 A

Using vectors, fi

Solution:

Through the vertices we get the adjacent vectors as,

AB=1i+2j+3kand AC = 4j + 3k

6= |axb]|
2

The area of the triangl , where a and b are it’s adjacent sides vectors.

have AE =i + 2j + 3k and AC = 4j + 3k
g al = 1,3.2 = 2,33 =331’1de_ =0,b2 =4‘,b3 =3
Thus, substituting the values of a,,a,,a; and b, ,b, and b,

in equation (i) we get



=3xb=(—6)i+(-3)j+ (4)k

= lax bl = /(=67 + (-3)7 + (&) =61
= area = Vel sq units
2
Question: 18 B
Using vectors, fi

Solution:

Through the vertices we get the adjacent vectors as,

AB =1—3j+ 1k and AC = 3i + 3j — 2k

The area of the triangle = M where a and b are it’s adjacent sides vectors.
2

have AB =i — 3j + kand AC = 3i + 3j — 2k

=a; =1a = —3,a3=1andb; =3,b; =3,b; =-2

Thus, substituting the values of a,,a,,a, and b, , b, and b,,
in equation (i) we get

=3xb=(3)i+(5)j+ (12)k

= laxb] =,/(3)2+(5)2 +(12)2 =178

= qrea = E sq units

Question: 18 C

Using vectors, fi

Solution:

Through the vertices we get the adjacent vectors as,
AB=—2i+0j—5kandAC=i—2j—k

_ &)

2

The area of the triangle , where a and b are it’s adjacent sides vectors.

3xb = (a,b; —byaz)i+ (azb; —bsa,)j+ (a;b, —bya,)k
Here,

We
haveA_]g’=—21—5kandﬂf=i—2j—k
=a;=-2a = 0a=-5andb; =1,b, =-2,b; =-1

Thus, substituting the values of a,,a,,a, and b, , b, and b,

in equation (i) we get



=3ixb=(-10)i+ (-7)j+ (k

—

= lax bl = /(=10 + (=7)% + (4)2 = V165

V165

= area = sq units

Question: 18 D

Using vectors, fi

Solution:

Through the vertices we get the adjacent vectors as,

AB=1i+2j—3kandAC = 2i

—

|axb]|

2

The area of the triangle = , Where a and b are it’s adjacent sides vectors.

have A =i + 2j — 3k and AC = 2i

=a;=1,a, = 2,a; =3andb; =0,b; =4,b; =3

Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get

=3ixb=(-6)+(-4)k

= lax b| = J(Z6)2 + (<472 = V52
—
= area = \'22 sq units

Question: 19 A

Using vector meth

Solution:

Through the vertices we get the adjacent vectors as,

AB = —4i+5j + 7k and AC = 4i — 5] — 7k

To prove that A, B, C are collinear we need to prove that
ixb=0.

So,

3xb= (a,b; —byaz)i+ (asb; —bsa,)j+ (a;b, —bya,)k

have AE =i + 2j + 3k and AC = 4j + 3k
= al = _4',3.2 = 5,33 = 7 and bl = 4‘,b2 = _5,b3 = _7
Thus, substituting the values of a,,a,,a; and b, ,b, and b,

in equation (i) we get



=3xb = (0)i+(0)j + (0)k

=laxbl=0

Question: 19 B

Using vector meth

Solution:

Through the vertices we get the adjacent vectors as,
AB=—4i+4j+2kandAC= —2i+ 2j +k

To prove that A, B, C are collinear we need to prove that
ixb=0.

So,

3xb= (a,b; —byaz)i+ (asb; —bsa,)j+ (a;b, —bya,)k

have AE = —4i + 4j + 2k and AC= —2i + 2j + k

=a,=—4a, = 4a;=2andb; =—-2,b, =2,by; =1

Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get

=3 xb = (0)i + (0)j + (0k

=laxbl=0

Thus, A, B and C are collinear.

Question: 20

Show that the poi

Solution:

Through the vertices we get the adjacent vectors as,
AB=—2i+ 3] —3kand AC= —4i + 6] — 6k

To prove that A, B, C are collinear we need to prove that
ixb=o0.

So,

3xb= (a,b; —byaz)i+ (asb; —bsa,)j+ (a;b, —bya,)k

have AE = —2i + 3j — 3k and AC = —4i + 6] — 6k

=a, =—2,a, = 3,a; =—3andb; =—4,b, =6,b; =6
Thus, substituting the values of a,,a,,a; and b, ,b, and b,
in equation (i) we get

=3xb=(0)i+(0)j + (0)k

=laxbl=0



Thus, A, B and C are collinear.

Question: 21

Show that the poi

Solution:

Through the vertices we get the adjacent vectors as,
AB=b-3andAC=¢—3=23+2b

To prove that A, B, C are collinear we need to prove that
AExAC=0-

So,

Here,

We

have AB =b —Zand AC= 23 + 2b

Thus, substituting the values of a,,a,,a; and b, , b, and b,,
in equation (i) we get

=ABxAC=(b—3) x (23 +2b)
=ABxAC=bx2a+0—-0-3Ix2b=0

Thus, A, B and C are collinear.

Question: 22

Show that the poi

Solution:

We have, A= —23+3b+52B=3+2b+38C=73i—2¢
Through the vertices we get the adjacent vectors as,
AB=33—b— 22 and AC = 93 — 3b — 6¢

To prove that A, B, C are collinear we need to prove that
AExAC=0.

So,

Here,

We

have

AB=33—b— 22 and AC = 93 — 3b — 6¢

Thus, substituting the values of a,,a,,a, and b, , b, and b,
in equation (i) we get

=ABxAC= (33— b —2¢) x (93 — 3b— 68)

=ABXAC=0

Thus, A, B and C are collinear.

Question: 23

Find a unit vecto

Solution:



A unit vector perpendicular to the plane ABC will be,

wl
x
=}

+

Through the vertices we get the adjacent vectors as,

al
4
ol

AB=—2i+0j—5kandAC=1i—-2j—k

axb = (a,b; —byag)i+ (ash; —bsa;)j+ (b, —byay)k
Here,

We

have AB = —2i + 0j —5kand AC=1i—2j —k

=a; =—-2,a, = 0,a3 =—-bandb; =1,b, =—-2,b; = -1
Thus, substituting the values of a,,a,,a; and b, , b, and b,
in equation (i) we get

=3xb=(-10)i+ (-7)j+ (k

= lax bl =/(-10)2+ (-7)? + (4)% = V165

= unit vector = L;jﬂk
Vw165

Question: 24

If

Solution:

i=—i+2j+3kandb=i—3k

Then, |b x 2al,

We have, b x3 = (— 2a,.b; + 2b,.a3)i — (3;.2b, — 2b; a,)j— (a,.2b, — 2b,a,)k
Here,

We

havei =i+ 2j +3kand b =i— 3k

=a; =1,a, = 2,a, =3andby =1,b; =0,by; =3

Thus, substituting the values of a,,a,,a; and b, ,b, and b,

in equation (i) we get

=3xb=(-12)i+ (12)j + (—4)k

= laxb] = (-12)2+ (12)2 + (—4)% = 4/19
Question: 25
If
Solution:
— 2 — 2 - 2
We have, |32[p|” = |3x b| + [3.b|

So, [2.8]" = 13126| — Fx B/’

=25 =102 — 82 = 62

=|3ib|=6



Question: 26
If

Solution:

We have, [32[p|" = |[ax B|" +[3.

=3 x b = |3||b|sinb

= [@xb|=V3Z+22 + 62 =7
= 7 =7 x 2sinf
=sinB=%

. 11
=0 = sin 1;
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