24. Cross, or Vector, Product of Vectors

Exercise 24

1 A. Question

Find (axl_J) and ‘axl_J , when

—_ - -

a=i—j+2kandp=2i+3j-4k

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

We

have

i—i—j+2kandb=2i +3j — 4k

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

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

= Jaxb|=,/(—2)*+8%2 452
axb=(-2i+8]+5k)and axb|= o3
1 B. Question

Find (axl_J) and ‘axﬁ‘ when

a=2i—j+3kandp=3i+5j-2k

(%]
L

@xDb = (aybs —byay)i+ (aghy —bsa)j+ (a;b, —bya,)k
Here,

We

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

=a;,=2,a, = —l,a;=3andb; =3,b, =5b; =-2
Thus, substituting the values of a;,a,,a; and b, , b, and by,
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
=3xb=(-17)i+ (13)j + (Nk

1 C. Question



Find (axﬁ) and axﬁ , when

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

We

have 3 —i—7j+ 7kandb=3i— 2j + 2k

=a,=1a = —7,a;=7andb; =3,b, =—-2,b; =2
Thus, substituting the values of a,a,,a; and by, b, and by,
in equation (i) we get

23xb=((-7%2)—(-2) x 7)i+(7x3—1x2)j+ ((—2) x 1 —3 x (—7))k

= lax b| =,/(0)2 +192 + 192 = 192
=3 xb = (0)i + (19)] + (19)k
1 D. Question
axb

Find (5 XB) and , when

— A ~

a:4i+j—2f:and1_3: i+k

L

@xDb = (aybs —byay)i+ (aghy —bsa)j+ (a;b, —bya,)k
Here,

We

have 3 — 4i+j—2kandb=3i+0j + k

=a,=4a, = l,a;=—2andb; =3,b, =0,b; =1

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

-
=3axb

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

= Jax b| =/12+ (-10)2 + (—3)% = V110

U

.
axb

i —10j — 3k
1 E. Question
axb

Find (5 XB) and , when

a=3i+4jandb=i+j+k
Answer
3xb= (a,by —byay)i+ (asb, —baa,)j+ (a,b, —bya,)k

Here,



We

have 3 — 3i+ 4j + Okandb=i+j +k

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

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

in equation (i) we get

= 3ixb=(4x1-1x0)i+(0x1—1x3)j+ (3x1—1x4k

=laxb| =42+ (-3 +(-1)2 =26
=3ixb=4i—3j—k

2. Question

Find Af (21+6 +14K)x (i-2j+7k) = 5-

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

We

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

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

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

in equation (i) we get

2 3ixb=(6Xx7—(—A)x14)i+ (14 x1—2x 7)j+ (2 x (1) — 1 X 6)k
=3 xb = 0i + 0j + Ok

=42 + 141 =0,

=)1=-3

3. Question
ifa=(-31+4j-7k)and p =(61+2j-3k). find (axb).
Verify that (i) ;1' and (5 xﬁ) are perpendicular to each other

and (i) , and (5 xﬁ) are perpendicular to each other.

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

We

have 3 — _3i + 4j— 7k and b = 6i + 2j — 3k

= a3, =—-3a, = 4a;=—7andb; =6,b, =2,b; =-3

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



in equation (i) we get

23xb=(4x(=3)—2x (=7))i+ ((=7)x 6 — (=3) x (=3))j + ((=3) x 2 — 6 x 4)k

=

wl
=xt}
I

xb = 2i — 51j — 30k

If 3 and 3 x | are perpendicular to each other then,
=3 (ixb) =0

i.e.,

3 (3xb) = (—6) — (204) + (210) = 0

And in the similar way, we have,

b.(3xb) = (12) — (102) + (90) = 0

Hence proved.

4. Question

Find the value of:

i, (lxj)f{-i-lj ii. (‘]xl;:)l—i-‘]l:i iii. lx(‘]—l—lzi)—l-‘]x(f{—i-l)—i-l::x(l—i-])

Answer
i

The value of (ixj).k+i.jiS, ...Asixj= kandij=0

=(klLk+0=1

.

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

=(i).i+0=1

iii.

The valueof ix (j+k) +jx(k+i)+kx (i +j)is, ... ... Asixk=—jixj=kjxk=1j

=k—j+i—-k+j—1i=0
5 A. Question

Find the unit vectors perpendicular to both 4 and {, when

a=31+j-2kandb=21+3]-k

Answer

Let # be the vector which is perpendicular to 3 g  then we have,
f=k(@x E’) ...where k is a scalor

Thus, we have r is a unit vector,

®x1i=-kkxi=jkxj=—i



We

have 3 —3i+j—2kandb=12i+3j —k

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

2 3ixb=(1x-1-3x-2)i+(-2x2—(-1)x3)j+(3x3-2x1k

=laxbl=/(5)2+(-1)2+(7)2 =5V3

b 5i—1j+7k
saxb="-L
3v3
7= T 5i— 1]:'}'1{
3v3

5 B. Question

Find the unit vectors perpendicular to both 4 and {, when

Answer
Let # be the vector which is perpendicular to 3 g i then we have,
f=k(@x E’) ...where k is a scalar

Thus, we have r is a unit vector,

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

We

have3 —i—2j+3kandb=i+2j—k

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

= ixb=(-2x-1-2x3)i+(@x1—(—1)x1j+(1x2—(-2)x Dk

=laxbl=(-4)2+(4)2+ (4 =43

- —4i+4j+4k
>dixb=—"21L""
443
= ? =+ —i+j+k

5 C. Question

Find the unit vectors perpendicular to both 4 and {, when

-~

—i+3j-2kandh=—i+3k

jus]

[

Answer



Let # be the vector which is perpendicular to 3 g  then we have,
f =k (@xb)--wherekis ascalar

Thus, we have r is a unit vector,

@xDb = (aybs —byay)i+ (aghy —bsa)j+ (a;b, —bya,)k
Here,

We

have 3 —i+3j—2kandb=—i+ 0+ 3k

=a,=1,a = 3,a;=—2andb; =—-1,b, =0,b; =3
Thus, substituting the values of a,,a,,a, and b, , b, and by,
in equation (i) we get

=3xb=(9-0)i+(2-3)j+(0—(-3)k

= laxbl=(9)? +(-1)? +(3)? =01

T 9i—j+3k
Vol
= F -+ 91—'3131{
Vol

5 D. Question

Find the unit vectors perpendicular to both 4 and {, when

-~

a=4i+2j-kandb=1+4]-k

Answer

Let # be the vector which is perpendicular to 3 g  then we have,
f =k (@xb)--wherekis ascalar

Thus, we have r is a unit vector,

So,

We have,

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

We

have 3 — 4i+ 2j—kandb=1i+4j —k

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

2 3ixb=(2x-1—(—-1)xDi+(—1x1—(—1)x4)j+(4x4—1x 2k

0

= laxb| =/(2)2+(3)% + (14)2 =209



= .1 2i+3j+14k
=>axb= e
V209
2i+3j+14k
V209

6. Question

Find the unit vectors perpendicular to the plane of the vectors
a=2i-6j-3kandb=4i+3j-k

Answer

Let # be the vector which is perpendicular to 3 g b then we have,
f =k (xb)--Wherekis a scalar

Thus, we have r is a unit vector,

So,

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

We

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

=a,=2,a, = —6,a3=—3andb; =4,b, =3,b; =1
Thus, substituting the values of a,a,,a; and by, b, and by,
in equation (i) we get

2 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

X b=

U
wl

3i— 2j+ 6k
i -
7

—l
Il

7. Question

Find a vector of magnitude 6 which is perpendicular to both the vectors
a=4i—j+3kandp=-2i+j-2k-

Answer

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

Thus, we have r is vector of magnitude 6,

So,

We have,

3xb = (a,b; —bya)i+ (a3b; —bsa,)j+ (a;b, —bya,)k

Here,



We

have 3 — 4i — j+3kandb = —2i+j — 2k

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

in equation (i) we get

2 3xb=(—1x(=2)—1x(3)i+ (3% (=2)— (=2) xD)j + (4 x 1 — (=2) x (-1))k

=Jaxbl=(-1)%+(2)? +(2)*=3

=3 % B _ —i+ij+2k
. —i+2j+2k

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

Thus, F = +2(—i+ 2j + 2k)

8. Question

Find a vector of magnitude 5 units, perpendicular to each of the vectors

(5 —I_J")and(é —I_J) where 3 :(1+_|+f() and b :(i+2ii+3l‘(.)

Answer

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

i-b=0i—-i—2k=m

Let # be the vector which is perpendicular to | g 7 then we have,
=k (Tx fi1) ...where k is a scalar

Thus, we have r is vector of magnitude 5,

So,

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

We

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

=a, =2,a, = 3,a; =4andby; =0,by; =—-1,by =-2
Thus, substituting the values of a,a,,a; and b, , b, and by,
in equation (i) we get

=Ixm=(-2)i+ @)+ (-2k

= Jax bl =/(=2)2+(4)? + (-2)? =24
—i42j—k

=3ixb= -
Vb




—i+2j—k
V6

Here, as r is of magnitude 5 thus,

r=+k

k=5,

Thus, ¥ = +5 (%ii_k

9. Question

Find an angle between two vectors 4 and 1, with magnitudes 1 and 2 respectively and ‘5 % E‘ = \E

Answer

We are given that 3] = 1 and Jp[ = 2.
Andz x b| = 3,

So we have,

|3 x bl =a[.]b|sin6 =3

= H.m}smﬁ =1x 2 x sinB

= 25inf = /3

. _143
=0 = sin 17

L
2

10. Question

If 4 — (1 —J) b= (3 ]—l;:) and ¢ = (7 1 —l;;) find a vector 4 which is perpendicular to both 5 and {, and for
which S g-1. |

Answer

Given that

Let g be the vector which is perpendicular to ; g I then we have,
d =k (axb) --where kis a scalar

We have,

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

Here,

We

havei=i_jandb=0i+3j—k

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

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

in equation (i) we get

=3xb=(Di+ i+ Bk

= laxbl =/ (1) +(1)?+(3)? =11

i+j+3k

=3x b=
v11



- i+]+ 3k
d=4k——r-—

=

Giventhatz d=1

i+j+3k

=4
T4

11. Question

If a :(4ﬂi+5i|'—l:;'), b :(i—4]+l'(') and E:(31+J—R) find a vector 4 which is perpendicular to both 4

and 1, and for which .4 =21.

Answer

Given that

Let g be the vector which is perpendicular to 3 g i then we have,
d =k (axb) --where kis a scalar

We have,

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

have 3 — 4i+ 5 —kandb=1i—4j +k

=a, =4,a, = haz =—1landb; =1,b; =—4b; =1
Thus, substituting the values of a;,a,,a, and b, , b, and by,
in equation (i) we get

=3xb=(Di+(-5)j+ (—2Dk

4

= lax bl =/(1)? + (=5)% + (—21)% =467

sy 1-5i—21k
axhb A
5 +ki—5j— 21k
T 467
Given thatz g =21
t=3i+j—k
sgd=2X _91,
V467

R
=) — V467

19x21

_ i—5j— 21k
d=%xwf467

12. Question



Prove that ‘5 XB‘ = (5 b )tan 8, where 0 is the angle between 4 and t,.

Answer

We know that |_3’b_|’ =3 |E|cgsﬁ|

And |3 x b] = ||§’||E|sin8|

So,
— —
|a x bj
tanf = ——
|a. b

Hence, proved.

13. Question

Write the value of p for which 5 — (3 1 +2] +9 l::) and b = (1 +Pp J +3 f() are parallel vectors.

Answer

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

Thus,

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

We

have 3 — 3i+ 2j+ 9k and b= i + pj + 3k

=a;,=3,a;, = 2,a; =%andby =1,b; =p,b; =3

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

=3xb=(6—9p)i+(0)j+ (3p—2Dk=0

=6—9p =0

= Thus, p =§.

14 A. Question

Verify that ax(b —E) :(a —b)—(gxg), when

-

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

Toverify 3x (b+2)=(3+b)x F+2)

We need to prove L.H.S = R.H.S

L.H.S we have,

- - -

Given, a=i—j—3k b=4i-3j+k c=2i-j+2k

ax(b+8) =(i—j—3Kk) x (6 — 4j + 3k)



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

Here

We

have 3 —j—j— 3kandb+ & = 6i — 4j + 3k

=a, =1l,a = —1l,a3=—3andb; =6,b, =—4,b; =3

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

=3x(b+0)=(—3—12)i+ (3+ 18)j+ (—4+ 6)k

= (—15)i+ (21)j + (2)k

RHS is

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

= (3xDb)+(@Ex8) = (—15)i+ (21)j + (2)k

Thus, LHS = RHS.

14 B. Question

P —

Verify that gx(b—g)z(g —B)—(QXE) when
a=41—j+k b=i+j+kandc=i—j+k-
Answer

Toverify 3x (b+2)=(3+b) x E+2)

We need to prove L.H.S = R.H.S

L.H.S we have,

- —_

Given, 2 =4i-j+k b=i+jek c=i-jek

—

ix(b+¢)=(4i—j+k)x (21 +0j+2k)

—_

xb = (a;by —byaz)i+ (aghb; —bza;)j+ (a;b, —byaz)k

sl

Here,

We

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

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

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

=3Ix(b+0)=(—2)i+(—2)j+ (2)k

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

RHS is

(3xDB)+ @ x2) = (—2i—3j+5k) + (0i +j — 3k)

= (@3xb)+Ex O = (-2)i+ (-2)j+ (2)k



Thus, LHS = RHS.
15 A. Question

Find the area of the parallelogram whose adjacent sides are represented by the vectors:

— - -

a=i+2j+3kandh=—3i-2j+k
Answer
The area of the parallelogram = |3 x E’|, where a and b are vectors of it’s adjacent sides.

Area = |3 x b

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

We

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 by,
in equation (i) we get

=3xb = (8)i + (—10)j + (Hk

= lax bl =/(8)2 + (-10)? + (4)? = V180
= area = 6+/5 SJ Units
15 B. Question

Find the area of the parallelogram whose adjacent sides are represented by the vectors:

5z(3i+]+41‘(] and E:(i—j+f(]

Answer

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

axDb = (a,by —byaz)i+ (agh; —bsa))j+ (a;b, —bya,)k
Here,

We

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 by,
in equation (i) we get

=3xb=(5)i+(-1j+ (—k

= laxbl =62+ (-1 +(-9? =42
= area =+/42 SQ units

15 C. Question



Find the area of the parallelogram whose adjacent sides are represented by the vectors:

-

a=2i+j+3kandp=i—;
Answer

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

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

We

have 3 = 2i+j+3kandb=1i—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 by,
in equation (i) we get

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

= laxb|l=,/(3)2+3)2+(-3)2=33
= area = 3+/3 SQ units
15 D. Question

Find the area of the parallelogram whose adjacent sides are represented by the vectors:
a=21and ph=3]
Answer

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

axDb = (a,by —byaz)i+ (agh; —bsa))j+ (a;b, —bya,)k
Here,

We

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 by,
in equation (i) we get

=3xb=(6)k

=|laxbl=6

= area = 6 SJ units

16 A. Question

Find the area of the parallelogram whose diagonal are represented by the vectors

— -

dy=3i+rj-2kandd, =i 3j+4k



Answer
The diagonals are 3 4+ b = 3i + j— 2k & 3— b = i — 3j + 4k
Thus,§=21_j+k,E=i+2j—3k

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

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

We

have 3 = 2i —j+ kandb=1i+2j — 3k

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

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

= laxbl=/(D2+(7)2+(5)2 =53
N

= area = 54/3 SQ units

16 B. Question

Find the area of the parallelogram whose diagonal are represented by the vectors

di=21—-j+kanddy=3i+4j-k
Answer
The diagonals are 3 + 5 = 21— j+ k&3—b =3i +4j—k
= 3, 3, 1, 3.
Thus, d=ci+zj,b=—Zi—Zj+k
The area of the parallelogram = |3 x E’|, where a and b are vectors of it’s adjacent sides.
Area = 3 x b|
3xb = (asb; —byaz)i+ (aghy —bya)j+ (a;b, —byay)k
Here,

We
+_ 5., 3. ¢ 1. 5,
have,a_;1+;J,b— =2 ?]-I-k
Thus, substituting the values of a,a,,a; and b, , b, and by,

in equation (i) we get




1 .
= area = 5-\{155 Sqg units

16 C. Question

Find the area of the parallelogram whose diagonal are represented by the vectors

-

di=i-3j+2kand g, =—j=2].

Answer

The diagonals are§’+l_13=i—3j+2k&§—5’=—1+2j+0k
= .1, ., 5,

Thus,a=01—;]+k,b=1—;]+k

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

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

Here,
We
- 1 = 5
havei=0i—=j+kandb=i—-=j+k
2 2
1 5
:3120,32 == _;,33 =131’1dbl =1,b2 =_;,b3 =1

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

in equation (i) we get

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

= Ja x b =J(2)2+(1)2+(§)2 =2zt

=

= area = Y21 sq units
2

17 A. Question

Find the area of the triangle whose two adjacent sides are determined by the vectors

a=-2i-Skandp=i-2j-k

Answer

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

Area = [2xb]
2

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

We

have 3 — _2i+0j— 5kandb=i—2j—k

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



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

=3xb=(8) +(~10)j + (dk

= lax b| = /(1002 + (—7)2 + (4)2 = V165

= area = V165 SqQ units
2

17 B. Question

Find the area of the triangle whose two adjacent sides are determined by the vectors

-

a=3i+4jandp=-5i+7]

Answer

The area of the triangle = |axb
2

, where a and b are it’s adjacent sides vectors.

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

We

have 3 — 3i + 4j + Ok and b = —5i + 7j + 0k

=3, =3,a;, = 4,a;, =0andby =—-5b; =7, by =0

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

=3 xb=(41)k

= |laxb| =41

a1 .
= areg = ?sq units

18 A. Question

Using vectors, find the area of AABC whose vertices are
A(1, 1, 2), B(2, 3, 5) and C(1, 5, 5)

Answer

Through the vertices we get the adjacent vectors as,

AE =1+ 2j+ 3kand AC = 4j + 3k

Eﬂ, where a and b are it's adjacent sides vectors.
2

The area of the triangle =

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

We



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

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

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

=3xb = (-6)i+ (-3)j + (4)k

= Jax bl = /(—6)2+ (—3)7 + (4) = V61

= area = "'?Esq units

18 B. Question

Using vectors, find the area of AABC whose vertices are

A(1, 2, 3), B(2,—1, 4) and C(4, 5, Al) ((considering Al as 1))
Answer

Through the vertices we get the adjacent vectors as,

AB=1i—3j+1kand AC = 3i+3j — 2k

The area of the triangle = |axb
2

, where a and b are it’s adjacent sides vectors.

Area = [axb|
2

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

We

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

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

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

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

= area = 22785q units
2

18 C. Question

Using vectors, find the area of AABC whose vertices are
A(3, -1, 2), B(1, -1, —3) and C(4, -3, 1)

Answer

Through the vertices we get the adjacent vectors as,

AE=—2i+0j—5kandAC=1i—-2j—k

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

Area = [3xb|
2



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

We

have A = —2i —S5kand AC=i—2j —k

=a, =—2,a, = 0,a3=—b5andb; =1,b;, =—-2,b; =1
Thus, substituting the values of a;,a,,a, and b, , b, and by,
in equation (i) we get

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

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

! .
V165 5q units

= area =

18 D. Question

Using vectors, find the area of AABC whose vertices are
A(1, -1, 2), B(2, 1, -1) and C(3, -1, 2).

Answer

Through the vertices we get the adjacent vectors as,

AB =i+ 2j—3kand AC = 2i

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

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

We

have AB =i + 2j — 3kand AC = 2i

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

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

=3xb=(—6)+(-4)k

—_—

= laxb|=/(-6)2+(—4) =52
= area = ‘*fzﬁsq units

19 A. Question

Using vector method, show that the given points A, B, C are collinear:
A(3, -5, 1), B(-1, 0, 8) and C(7, —10, —6)

Answer

Through the vertices we get the adjacent vectors as,



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

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

So,

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

We

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

=a;, =—4a, = h,ay=7andb; =4b; =—-5b; =7
Thus, substituting the values of a,,a,,a; and by, b, and by,
in equation (i) we get

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

=laxbl=0

19 B. Question

Using vector method, show that the given points A, B, C are collinear:

A(6, =7, —1), B(2, =3, 1) and C(4, -5, 0).

Answer

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,

@xDb = (aybs —byay)i+ (aghy —bsa)j+ (a;b, —bya,)k
Here,

We

have AE = —4i+ 4j + 2k and AC= —2i + 2j + k
=a,=—4a, = 4a;=2andb; =—-2,b, =2,b; =1
Thus, substituting the values of a,a,,a; and b, , b, and by,
in equation (i) we get

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

=laxb/=0

Thus, A, B and C are collinear.

20. Question

- -~

Show that the point A, B, C with position vectors (3 i-2 j+4 1{), (1 +j +l;;) and (—1 +4 ] -2 l;;)

respectively are collinear.

Answer



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

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

So,

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

We

have AE = —2i + 3j — 3k and AC = —4i + 6j — 6k
=a,=—-2,a;, = 3,a3=—3andb; = —4,b, =6,b; =—6
Thus, substituting the values of a,,a,,a, and b, , b, and by,
in equation (i) we get

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

=laxb/=0

Thus, A, B and C are collinear.

21. Question

Show that the points having position vectors a. b. (E =3a-2 I_J) are collinear, whatever be 3 b ¢.

Answer

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
AEx AC=0-

So,

Here,

We

have 3B =b —Fand AC= 23+ 2b

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

= ABx AC= (b—3) x (23 + 2b)

= ABxAC=bx2a+0—-0-3x2b=0

Thus, A, B and C are collinear.

22. Question

Show that the points having position vector (—2 a+3b+5 E) (la L2b+

whatever be 3_p.c-

Answer

e

) and (" a —C) are collinear,



We have, o = —23+3b+5¢8B=3+2b+38C=73—¢
Through the vertices we get the adjacent vectors as,

—_

AB=33-b—22andAC= 93— 3b— 62

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

So,

Here,

We

have

AB=33—b—2¢andAC= 93— 3b — 6¢

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

= ABx AC= (33— b —2¢) x (93 — 3b— 68)

= ABEx AC=0

Thus, A, B and C are collinear.

23. Question

Find a unit vector perpendicular to the plane ABC, where the points A, B, C, are (3.—L2), (L-1.-3) and
(4.-3.1) respectively.

Answer

A unit vector perpendicular to the plane ABC will be,

wl
ol

X

+

wl
ol

X

Through the vertices we get the adjacent vectors as,

AE=—2i+0j—5kandAC=1i—-2j—k

dxb = (ayb; —byay)i+ (agh; —bya,)j+ (a;b, —bya,)k
Here,

We

have AE = —2i + 0j —5kand AC=1i—2j—k

= 3.1 = _2,32 = 0,33 = _5 Ell’ld bl = 1, bz = _2,b3 =—-1
Thus, substituting the values of a,,a,,a, and b, , b, and by,
in equation (i) we get

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

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

. —10i—-7j+4k
= unit vector = TJ
V165

24. Question



|f5:(i+23+3];:) and E:(i—3f() then find ‘bxja‘.
Answer

i=i+2j+3kandp =i—3k

— 3

Then, |b x 2al,

We have, b x3 = (— 2a,.bs + 2b,.a;)i — (a5.2b, — 2by a,)j— (a,.2b, — 2b,a,)k
Here,

We

havei=i+2j+3kandp =i—3k

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

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

in equation (i) we get

=3xb=(-12)i+ (12)j + (—4)k

= laxb| =(-12)2+ (12)2 + (—4)% = 4/19

25. Question
i H::, ‘E‘:S and ‘éxﬁ‘:s,find - 5.

Answer

= 35| =102 —8? = 62
= [3b|=6

26. Question

If ‘5‘ =2, ‘E‘: 7 and (Exb) = (3i+jj+6 1:;) find the angle between 4 and .

Answer

=3 xb = |3||b|sinb

= [@Axb|=VaZ+22+62 =7
=7 =7 % 2sinf

ﬁsin8=§

T
=8 = sin 1;

6
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