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

Exercise : 24

Question: 1 A

Here,

We

have

a=i—j+ 2kandb= 2i +3j— 4k

=a, =1a, = —lag=2andb;, =2,b;, =3,b; =—4

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

in equation (i) we get

23ixb=((-1x—-4)—3x2)i+(2%2— (-4 x1)j+(1x3—-2x (—1))k

2Jaxb|=/(-2)7+82+5?

axb=(-2i+8j+5k) and

ax L;i Jo3

Question: 1 B

Solution:

axb= (agbg—baay)i+ (agh, — bsa, )i4 (a,b, — b,a, )k
Here,

We

have 3= 2i—j+ 3k and b = 3i + 5] — 2k

=a, =2a = —l,a;=3andb; =3,b, =5b; =-2
Thus, substituting the values ofa;,a,,a; and b, b, and b,
in equation (i) we get
2ixb=((-1x-2)—5x3)i+(3x3—(-2) x2)j + (2x5—-3 x (~1))k
Zlaxb|=/(-17)2+ 137 + 72 = 133

23dxb=(-17)i+ (13)j + (7k

Question: 1 C

Solution:

AxDb= (ayb; —byag)i+ (agby — byay)j+ (a,b, — byan)k
Here,

We

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

=a =1la, = —7,a;=7andb; =3,b, =—2,by; =2



Thus, substituting the values of a;,a,,a; and b, , b, and b,
in equation (i) we get CLAssz4
23dxb=((-7%2) = (=2)x 7)i+(7x3—1x2)j+((-2) x 1 =3 x (-7)k

3 laxb| = /(0)2+197 + 192 = 19y2

=3xb = (0)i + (19)j+ (19)k

Question: 1 D

Solution:

dxb = (asby—byaz)i+ (azb, —byay)j+ (a,bs —byar)k
Here,

We

have = 4i+ j—2kand b = 3i4+ 0j + k

=a, =40, = l,a;=—-2andb; =3b, =0,b; =1

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

2ixb=(1x1=(0) % 2)i+(-2%x3 1x4)j+(dx0-3x 1)k

Zlaxbl =12+ (-10)> +(=3)2 = V110
23ixb=i-10j- 3k

Question: 1 E

Solution:

ixb= (a;by —baag)i + (azb; —bsa; )i+ (a;b, —byay)k

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

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

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

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

Zlaxbl =42+ (-3)2 + (-1)* =26
=3ixb=4i—3j—k
Question: 2

A Solution:

AxDb = (a,bg— bsag)i+ (agh; — bya,)j+ (a,;bs — byas)k



have 3 = 2i + 6j + 14k and b=i— Aj+ 7k CLAss24

=a, =24, = 6,33 =14andb, =1,b, =Aby =7

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

in equation (i) we get

2ixb=(6x7— (- x18)i+(14x1-2x7)j+(2x (-A)— 1 x6)k
=3ixb = 0i+0j+ 0k

=42+ 14A =0,

=>i=-3

Question: 3

Solution:

—

axb= (ayby—byaz)i+ (azb, —bsa b, — byag)k

Here,
We
have 3 = —3i+ 4j — 7k anc
=a; =-3,3 = 42
Thus, substitut

in equatbon

3i.(3xb) = (—6) — (204
And in the similar way,
b.(3xb) = (12) — (102) +
Hence proved.
Queslion: 4

Solution:

i.

The value of (i x j).k +i.jis. ...Asixj= kandij=0
=(k).k+0=1

ii.

Thevalueof(jxk)_i+j_kis, ...... Asjx k= iandjk =0
=().i+0=1

iii.




Aok ke S Skt L = CLASS24
2k—j+i—-k+j—i=0

Queslion: 5 A

Solution:

Letr be the vector which is perpendicular to 3 & ﬁ then we have,

¥ =k (@ x b) ..where k is a scalor

Thus, we have ris a unitvector,

So,

We have,

ixb= (a;by —bsyag)i+ (azb, —bza,)j+ (a,bs; —b,a,)k
Here,

We

have =3i+j—2kandb=2i 3]  k

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

2Eixb=(1X—1-3x-2)i+(-2x24(-1)%3)j+(3%x3-2x 1k

2laxbl =B+ (- )7+ (7)2 =53

- 5i—1j+7k
2diXb="—2"
¢ 53
- si-1j+7k
= I = T"—

5v3

Question: 5 B

Solution:

Let T be the vector which is perpendicular to 5 & ]; then we have,
r=*k (a Y E) ..where k is a scalar

Thus, we have ris a unitvector,

So,

We have,

axb= (a,b;—b,az)i+ (azh, — bya,)j+ (a,b, —ba,)k

Here,

We

have 3 =i—2j +3kandb=i+2j -k

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

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

in equation (i) we get



23xb=(-2x-1-2x3)i+(@Ex1—(-1)xDj+(1x2—(-2)x Dk

Zlaxbl=/(—4)2+(4)2 +(4)2 =43

-~ T —4i+3j+d4k
43
ﬁf‘-:i_—if]jk
V3

Question: 5 C

Solution:

Lett be the vector which is perpendicular to 3 & E then we have,
r=k.(ax E) ...where k is a scalar

Thus, we have ris aunitvector,

So,

We have,

ixb= (ayby —bya,)i+ (agb, —bya,)j+ (a,b, — bya,)k
Here,

We

have 3 =i+ 3j —2kand b= —i+ 0j + 3k

=Za, =1a, = 3a;=-2andb;, = -1b. =0,b; =3
Thus, substituting the values of a;,a5,a; and by, b, and ba,
in equation (i] we get

23xb=(9—0)i+ (2—3)j+(0—(—3)k

2 laxbl = (92 +(-1)?+(3)> =191

- 7 9i—j+3k
2axXb="—7%=
Vol
- 9i—j+3k
=2r=+
ERCH

Question: 5D

Solution:

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

Thus, we have ris a unitvector,

ixb= (a;by —byag)i+ (azb; —bza;)j+ (a;b; —bjas)k

llave§:4i+2j—kandE:i+4j—k

=a,=4,a, = 2,a3=—1landb;, =1,b, =4,b; =-1

CLASS24



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

CLASS24

in equation (i) we get

xb=(2x-1-(-1)x4)i+(-1x1—(-1)x4)j+(4x4—1x2k

= lax bl =,/(2)2+ (3)% + (14)F = V209

~ T 2i+3j+14k
2iXb=""—F—
V209
- 2i+3j+14k
:)]':17]
V209

Question: 6

Solution:

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

Thus, we have ris a unitvector,

So,

We have,

dxDb = (a;b;—b,ay)idt (agby — bsa,)j+ (a;b;—b,a, )k
Here,

We

have 3= 2i— 6j— 3k and b = 4i+ 3j — k

=a, =2,a, = —6,a;=—3andb;, =4+ b, =3,b; =—1
Thus, substituting the values of 3, a.,a;and b, , b and bs,

in equation (i) we get

2Ixb=(—6%X(—1)=3%(—3))i+ (—3x4—(—1)x2)j+(2x3—4%(—6)k

= Jax b| =,/(15)7+ (=10)% + (30)? = 1225

7

Question: 7

Solution:

Lety be the vector which is perpendicularto 3 & G then we have,
r=k(ax B) ..where k is a scalar

Thus, we have ris vector of magnitude 6,

So,

We have,

axb= (ayby—byay)i+ (azb, —bza,)j+ (a,b, —bak
Here,

We



have_'i:4i—j+3kalldB:—21+i_2k CLASSZ4

=a, =4,a, = —1,a; =3andb;, = -2b, =1,b; =-2
Thus, substituting the values of a;,a,,a; and b, b, and b,

in equation (i) we get

23xb=(—1x (2)—1x@Ni+ (Bx(-2)—(—2)x4)j+ (@ x1—-(—2)x (—1))k

Zlaxbl=J(D?+(2)* +(2)2=3

S axD— —i+ii+2k
. —i+2j+2k
r= ik.ig

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

Thus, T = +2(—i+ 2i + 2k)
Question: 8

Solution:

3+b=2i+3j+4k =
i-b=0i-i 2k=ni

Let T be the vector which is perpendicular to | & T3 then we have,
r=k (l x i) ...where k is a scalar

Thus, we have ris vector of magnitude 5,

So,

We have,

=2

Axb= (a,b;—bsay)i+ (asb; —bya,)j+(ab, —bya )k
Here,

We

have [ = 2i + 3j + 4kandi=0i | 2k

=a, =2,a, = 3a;=4andb, =0,b, = 1,b; = -2
Thus, substituting the values ofa;,a,,a; and b, , b, and b.,

in equation (i) we get

=Ixm=(-2)i+4)j+(-2)k

= lax bl =/(-2)+ (47 + (-2)7 = V24

3 xh = T
S —-i+2j—k
r=tk————
V6

Here, as r is of magnitude 5 thus,
k=25,
-i+2j—-k

V6

Thus,;’ = +5¢



Question: 9
Solution: CLASS24
We are given thatm: 1 and ﬁ: 2.

And[3 x b] = V3.

So we have,

lix bl =]af.[b|sin6 = V3

= H.I_bfsinﬂ: 1% 2 % sin

= 2sinf = /3

=0 =sin? -

G

Question: 10

Solution:

Given that

Let d be the vector whic
d=k (3% B) ...where
We have,
ixb= (a,b
Here,
We

have 3 =i

=a, =1,a, 2 b

.a-,3; and blﬁnd b-.

Thus, substt

in equation (i)

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

c=7i—k
L= 7k-3k
=2cd= N =1,
Sk =Yt
4
ia:i+j+3k
4

Question: 11




Solution: CLASS24

Given that

Leta be the vector which is perpendicularto 3 & Ethen we have,
d= k(ix B) ...where k is a scalar

We have,

ixb= (azby —byag)i+ (azb; —bzay)j+ (a,b; —bjay)k

Here,

We

have 3 =4i+ 5j—kandb=i-4j +k

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

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

in equation (i) we get

Question: 12

Solution:
We know thatr —i El
And [a x b = ||3|[b]sin6l
So,
_Jaxb|
tanf = ——
[a.b]

Hence, proved.
Question: 13
Solution:

As the vectors are parallel vectors s, 3xb = 0




Thus,

CLASS24

We have,

axDb= (a,by—b,as)i+ (a3b, —baa,)ji+ (a;b> — b,a,)k

We

have 3 =3i+ 2+ 9kand b =i + pj + 3k

=a, =3a, = 2a;=9andb, =1, b, =p,b; =3

Thus, substituting the values of a;,a,,a; and b, b, and b,,
in equation (i) we get
=3ixb=(6—9p)i+(0)j+(Bp—20k=0

=6-9p=0

= Thus, p= z
2

Questlion: 14 A
Solution:
To verify 3 x (B‘ 47

We needto p

have 3 =i—j— 3kandb
=a, =1la,=—-1la;=—
Thus, substituting the val
in equaton (i) we get
23ix(b+c)=(—3—12)i+ (3+ 18)j + (-4 + 6)k
=2 (—15)i+(21D)j+(2)k

RHS is

(AxD)+ @A X = (—10i+13) + K) + (51 + 8] + k)
2 @Exb)+ @Ex3d) = (—158)i+ (21 + (2)k

Thus, LHS = RHS.

Question: 14 B

Solution:




To verify 3 x (b + &) = (3 +b) x (3 + &)
We need to prove L.H.S = RH.8

L.H.S we have,

- ~ -

GiVEﬂJzJifj*:]A{ b=i+ +]:E:1—j*l:

ax(b+¢)=(4i—j+Kk) x (2i +0j + 2k)

wl

xb= (azby — byag)i+ (agby —baay)j+ (ayby; —bjay)k
Here,

We

have = 4i— j+ kandb+ € = 2i + 0 + 2k

=a, =4,a, = —l,a3 =1landb;, =2,b, =0,b; =2
Thus, substituting the values ofal, a,,a; and by, b, and b,
in equation (i) we get

=ix(b+c) = (-2)i+(-2)j+ )k

= (=2)i+ (=2)j+ (2)k

RHS is

(Axb)+ (@ x &) = (—2i— 3j+ 5k) + (0i + ] —3k)
2(Axb)+@xE) = (-2)it( 2 (2)k

Thus, LHS = RHS.

Question: 15 A

Solution:

CLASS24

The area ofthe parallelogram = ]3 o F[ where a and b are vectors of it's adjacent sides.

Area = |3 x B"

ixb= (a>b; —byaz)i+ (a3b; — baag)j+ (a;b, —bja)k

have 3 =i+2j +3kandb=—3i—2j+k

=23, =1a = 2a;=3andb, =-3b, =—2,by =1
Thus, substituting the values of a;,a,,a; and b, , b, and b,
in equation (i) we get

=2 3xb = (8)i + (—10)j + (4)k

2 lax bl = /(82 + (—10)2 + (4)2 = V180
= area = 6y5 sq units
Question: 15 B

Solution:



The area ofthe parallelogram = |3 x E| where a and b are vectors of it's adjacen CLASSZ4
Area = |3 x E|

axb = (a,b; —bya)i+ (azb, — ba,)j+ (a,b, —bya,)k

have 3=3i+j+4kandb=i—j+k
=a, =3,a, = l,a;=4andb, =1,b, =-1b; =1
Thus, substituting the values of a;,a,,a; and b, ,b, and by,

in equation (i) we get

23xb=(5)i+ (~1)j+ (-4)k

2 laxbl =/(6)2+(—1)2+ (—4)2 = Va2

= area = V42 sq units

Question: 15 C

Solution:

The area ofthe parallelogram = [3 [_)'| where a and b are vectors of it's adjacent sides.
Area = |3 x E|

axb= (a,b;—bya,)i+ (ashy —bsa, )j4 (ab, — bya, )k

Here,

We

have 3 = 2i4j+3kandb = i—j+ 0k

=a; =223, = la; =3andb, =1,b. = —1b; =0

Thus, substituting the values ofa;, 1., 4, and b, b, and b;,

in equation (i) we get

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

=laxb| = J@)T+ @7 +(=3)7 - 3,3

= area = 33 sq units

Question: 15 D

Solution:

The area ofthe parallelogram = [3 X E| where a and b are vectors of it’s adjacent sides.

Area = |3 x E|

=g}

dxb = (apby—bya;3)i+ (a3by —bza,)j+ (a;b, —bja;)k
Here,

We

have 3 — 2i 4+ 0j+{)kand5=ﬂi+3]+0k



=a; =2,a, = 00a; =0andb, =0,b, =3,b; =0 CLAssz4
Thus, substituting the values of a;,a,,a; and b, , b, and b,

in equation (i) we get

23ixb=(6)k

=laxbl=6

= area = 6 sq units

Question: 16 A

Solution:

The diagonals are3 + b = 3i + j —2k&I-Db=i- 3j+ 4k

Thus,3=2i—j+kb=i+2j— 3k

The area ofthe parallelogram = [3 X B|, where a and b are vectors of it’s adjacent sides.
Area = |3 x E'

ixb= (azby —bzag)i+ (aghy —bza )j+ (a;b; —bya;)k

have 3= 2i— j+kandb=1i+ 2j — 3k

=a, =23, = —lLa;=1landb, =1,b, =2 b; =-3
Thus, substituting the values of a, a,. a; and b, b, and b.,
in equation (i) we get

23xb=(3=2)i+7+ 5k

Zlaxbl = (1) +(7)"+(5)° = 5v3

=

= area = 5y/3 5q units

Question: 16 B

Solution:

The diagonalsare3+b=2i—j+k&a—b=3i + 4 — k
Thus,3=2i+2j,b=—i-2j+k

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

ixb= (asbg —bsag)i+ (agb, —bza)j+ (a;b; = bjaz )k
Here,

We

have, 3 =

M

i+3).b=—21-2+k

Thus, substituting the values Ofﬂl,Zh. a; and b, , b, and by,



in equation (i) we get

CLASS24

> area = %m sq units

Question: 16 C

Solution:

The diagonals are3 + b =i— 3j+2k&a- b=—i+ 2j + Ok
Thus,3=0i—;j+kb=i-2j+k

The area of the parallelogram = |3 x p|. where a and b are vectors of it's adjacent sides.
Area=[ix |

ixb= (azby —byaz)i+ (agh; —bga,)j+ (a,b; — byaz )k

Here,

We

h;wea=|‘;)i—ij+1-i:mclb=i—;i'}'f‘i

=a =0a, = —%_33 =landb, = 10U, —-—;b3 =1
Thus, substituting the valuesofa,, a.,a; and b, /b, and b,

in equaton (i) we get

=3xb=@i+1+(})k

= Jaxbl = (@7 2+ (2 =2var

=

= V21 .
area = — 8q units
2

Question: 17 A

Solution:

The area of the triangle = M where aand b are it's adjacent sides vectors.
2

—~

EKbl
2
axb= (a;by—byaz)i+ (a;b, —bya,)j+ (a,b; — byaz)k

Area =|

Here,

We
have = —2i+ 0j—5kandb=i-2j—k

=a, =-2a, = 0,a;j =—5andb; =1,b, =-2,b; =1



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

in equation (i) we get

xb = (8)i + (—10)j + (4)k

= lax bl =/(-10)* + (=7)* + (4)> = V165
= area = E sq units

Question: 17 B

Solution:

_ axp|

2

The area of the triangle

-

Area = |aXb|
2

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

Here,

We

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

=a =3,a, = 4a=0andb; = —5b; =7.b; =0

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

=3ixb = (41)k

= Jaxb| =41
41 .

= area = — sq units
2

Question: 18 A
Solution:
Through the vertices we get the adjacent vectors as,
AB =i+2j+3kand AC = 4j + 3k
aE|

2

The area of the triangle =

ixb= (a;bz — byaz)i+ (azby — bia,)j+ (a;b, —bya)k

have AB =i+ 2j + 3k and AC = 4j + 3k
=a =1a, = 2a;=3andb, =0,b, =4,b; =3
Thus, substituting the values of aj,a,,a; and b, b, and b,

in equation (i) we get

where aand b are it's adjacent sides vectors.

where aand b are it's adjacent sides vectors.

CLASS24



=3Ixb = (-6)i+(-3)j+ (Vk CLASS24

Zlax bl = /(=€) + (=3)* + (4)? = V61

= area = velr 5q units
2

Question: 18 B
Solution:

Through the vertices we get the adjacent vectors as,

AB=i—3j+1kand AC = 3i +3j — 2k

The area of the triangle = |a’(bI, where aand b are it's adjacent sides vectors.
2
Area = |5xb|
2

axb = (asb; —byay)i+ (azb; — byay)i+ (aybs — byas)k
Here,

We

have AR =i — 3j + k and AC = 3i + 3] — 2k

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

-
3

Thus, substituting the values of a;.a.,a; and by, bs and by,

in equation (i) we get

23xb=(3i+(5)+(12)k

)

2 lax bl =J(3)2+(5)% +(12)2 = 17

o

= qrea — ﬂsq units
Question: 18 C

Solution:

Through the vertices we get the adjacent vectors as,

AB=—2i+0j—5kandAC=1i—2]—k

Bl
The area of the triangle = M. where a and b are it's adjacent sides vectors.
2
Area = |axb]
2

axb= (a;by —byaz)i+ (azb; —bza;)j+ (a;by; —byaz)k

We

have AR = —2i—Skand AC=i—2j—k

=a, =-2,a, = 0,33 =—5andb;, =1,b, =—-2,b; =1
Thus, substituting the values of aj, a,,a; and b;, b, and b,

in equation (i) we get



23xb = (~10)i+ (-7)j+ (4)k

2lax bl =/(-102+(=7)2 + (4)2 = V165

e
16 .
V185 5q units

area =

Question: 18D
Solution:

Through the vertices we get the adjacent vectors as,

AB =i+ 2j — 3kand AC = 2i

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

2

have AB — i +2j—3k and AC — 2i

=a, =142, = 2Zag=3andb, = 0,b, =4b; =3

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

23ixb=(~6)+(—4)k

*lax bl =/(=6)* + (-4)* =52

= qrea = g sq units

Question: 19 A

Solution:

Through the vertices we get the adjacent vectors as,
AB=-4i+5j +7kandAC=4i - 5] 7k

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

So,

axb = (azby —byag)i+ (azb; —bya)j+ (a;b; —byapk
Here,

We

have AB =1+ 2j+ 3k and AC = 4]+ 3k

=2a, =—4a, = 5a; =7andb;, =4,b, = -5b; =7
Thus, substituting the values of a;,a,,a; and b, , b, and b,

in equation (i) we get

CLASS24



=3xb = (0)i + (0)j + (O)k CLASS24

=Jlaxbl=0

Question: 19 B

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,

dxb = (asby—byaz)i+ (azby —bsay)j+ (a,bs —bya)k
Here,

We

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

=a, =—4,3, = 4,23 =2andb, =-2b, =2b; =1

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

=>3ixb=(0)i+(0)+ (0)k

=]laxbl=0

Thus, A, Band C are collinear.

Question: 20

Solution:

Through the vertices we get the adjacent vectors as,
AB = —72i+3j — 3k and AC ~ —4i + 6j — 6k

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

So,

dxb= (a,by—byag)i+ (azb, —bya,)j+ (a,by — byay)k
Here,

We

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

=a, =-2,a = 3,a3=—3andb; =—4,b, =6,b; = -6
Thus, substituting the values ofa;,a,,a; and b, , b, and by,
in equaton (i) we get

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

=laxbl=0



Thus, A, B and Care collinear.

Queslion: 21

Solution:

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

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

So,

Here,

We

have AB=b —FandAC=23+2b

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

= ABx AC= (b—a) x (23 + 2b)

= ABxAC=bx2a+0 0 ax2b=0

Thus, A, B and C are collinear.

Question: 22

Solution:

Wehave, A= 23+ 3b+56B =3 +2b+35C=73-¢C
Through the vertices we get the adjacent vectors as,
AB=33-b-2¢andAC=9a - 3b - &¢

To prove that' A, B, C are collinear we need to prove that
AEx AC=0.

So,

Here,

We

have

AB =33—b—2¢and AC = 93 — 3b — 67

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

= AB x AC = (33— b — 2¢) X (93 — 3b — 60)

= ABxAC=0

Thus, A, B and C are collinear.

Question: 23

Solution:

CLASS24



A unit vector perpendicular to the plane ABC will be,

o CLASS24

axb
tT——=
|ax b|

Through the vertices we get the adjacent vectors as,
BE=-2i+0j—5SkandAC=i-2j—k

Axb = (a3by —byag)i+ (aghy —bzay)j+ (a,by; — byay)k
Here,

We

have AB = —2i+ 0j —5kand AC=i—2j— k

=a, =-2a, = 0,ag =-5andb, =1,b, =-2,b; = -1
Thus, substituting the values of a,,a,,3; and b, b, and b,,
in equaton (i) we get

23xb = (=10)i+ (-7)j+ @k

= lax bl = J(=10)2 + (—=7)* + (4)% = V165

= unit vector — —2zZit s
Vies

Question: 24

Solution:

i=i+2j+3kandp =i 3k

Then, |[; x 24,

Wehave, b x3 = (— 2a..b5 + 2ba.a, )il (ag.2b, — 2by a,)j — ( a,.2b, — 2b,a,)k
Here,

We

havei —j+2j + 3k andf —§ 3k

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

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

in equation (i) we get

2dxb=(—12)i+ (12)j+ (—dk

= laxbl=/(12)2+ (12)2 + (_4)? = 4J19
Question: 25

Solution:

We have, [32[5[" = |ax b| +[3.5|
so. 3.B]" = [aP[B] — |i x B[

= |§.B|2 =107 — 8> =67

2|ibl=6



Question: 26 CLAss24

Solution:

We have, |;1'|2|B‘|2 =|ix E|2 +3 Elz
=3 xb = |3||b|sind
2axbl=vVaT 122t 62 =7

=7 =17 x2sinf

= sinb = 3

=20= sin“%

6
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