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MULTIPLE PRODUCTS-2
EXERCISE - 4(c)

Very Short Answer Questions

Compute[i-] j-k k-i]
1 -1 0
[i-] j-k k=i]=[0 1 - =11 -0) 41(0 1) +0 =0
-1 0 1
If a=i-2j-3k,b=2i+] -k, c=i+3j -2k
1 -2 -3
a(bxc)=[abc]=[2 1 -
1 3 -2

1(-2+3)+2(-4+1) -3(6-1)

1-6-15=-20

If a=(1,-1,-6), b=(1,-3,4) and c=(2,-5,3) then compute the following

i) a(bxc) i) ax(bxc) iii) (axb)xc

a=i-j-6k, b=i-3j +4k and c=2i -5] +3k
1 -1 -6

a(bxc)=[abc]=|1 3 4
2 5 3

1 (-9 + 20) +1( 3—8) -6 (-5 + 6)

11-5-6=0
i j k
bxc=|1 -3 4
2 -5 3

=1(~90 +20) -] (3 -8) +k( 5 +6)

=11 +5] +k

www.sakshieducation.com



www.sakshieducation.com

=i(-1+30) - j(1 +66) +k(5 +11)

=291 -67] +16k

i k

iy axb=[l -1 -6
1 4

=i(-4-18) =] (4 +6) +k(-3 +))

= -22{ -10j -2k
ik

(axb)xc=|-22 =10 -2 =i(-30 -10) —j( 66 #4) (110 0)
2 -5 3

= —40i +62] +130k
4, Simplify the following
D) (1 —2] +3K)x(2 +] —K).(j +k)

i) (21 =3] +K).(i =] +2K) (2 +] +k)

1 -2 3
Sol:  (i—-2]+3k)x(2 +] —K).(j +k) =52 1 -
01 1
=1(1+1) +2(2 -0) +3(2 -0)
=12
2 31
ii) (2 -3j+k).(-j+2k)x(@2 +] +k) =1 4 2
2 1 1

=2(-1-2+3(1-4)+1(1+2
=-6-9+3=-12
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5. Find the volume of parallelopiped having coterminusedges i +j +k, i—j, i +2j -k
Sol: Leta=i+]+k b=i-]j c=i+2] -k
1 1 1
Volume of parallelopeped [abc]=[1 -1 0
1 2 -

=1(1-0)—1(-1-0) +1(2 + 1)

=1+1+3=5
6. Find thefor which thevectors 2i -3j +k, i +2j -3k and j -tk arecoplanar
Sol: Leta=2-3j+k, Db=i+2]j-3k, c=j -tk bethe vectors

Since a,b,c are coplanar then [abc]=0

2 -3 1
1 2 -3=0
0O 1 -t

2(-2t+3)+3(-t-0)+1(1-0)=0
A+6-3t+1l= Tt=7=>t=1

7. For non-coplanar vector a,b and ¢ determinep for which thevector a+b+c,

a+pb+2c and —a+b+c arecoplanar

Sol:  sincea,b,c are non coplanar [abc] # 0 thevectors a+b+c, a+ pb+2c, —a+b+c are
coplanar

1 1 1
1 p 2[abc]=0

-1 11

0 1(p-2)-191+2)+1(1+P)=0 O[abc¢ 0
P-2-3+1+p=2

2p-4=0

P=2

www.sakshieducation.com



Sol:

Sol:

10.

Sol:

www.sakshieducation.com

DetermineA , for which the volume of the paralleloped having coter minus edges
i+j, 3i—-j and

Leta=i+] b=3-]j c =3 + Ak bethe given cotermines edges
[abc|=16
1 1 O

3 -1 0|=16
0 3 4

1(-1 -0) -1(31 -0) =16

-4 =16 =1 =4

Find the volume of the tetrahedron havingtheedges i+ j +k, i—j and i+2]j +k

Let a=i+ ] +k, b=i-j, c=i+2]+k

Volume of tetrahedron = =[a b c]

ol

!
1 9 0 =L(a-0) aa -0) 4@ )
12 1

1
=<0

Let a,b and ¢ benon coplanar vector and a =a+2b+3c, B=2a+b-2c, y=3a-7c
then find [a £ }]

12 3
[a Byl=|2 1 -2/[abc]
3 0 -7

=1(-7-0)-2(-14 + 6) +3 (0—3)

=-7+16-9=0

www.sakshieducation.com



11.

Sol:

12.

Sol:

13.

Sol:

14.

Sol:

Let a,b and ¢ benon coplanar vectorsif [2a-b+3c a+b —2c a +b -2¢c] =A[a b c] then

find A
2 -1 3
1 1 -2[abc]=A[abc]
1 1 -3

www.sakshieducation.com

{2(-3+2) +1(-3 +2) +3(1 -1)}[abc] =A[abc]

=3[abt] = A[ab]

A=-3

Let a,b and ¢ benon coplanar vectorsif [a+2b 2b+c 5¢ +a] A[a b c] then find A

Giventhat [a+2b 2b+c 5c+a] =A[abc]

1 2 1
0 2 1[abc]=Alabq]
1 0 5

{110-0)~2(0-1) +10 ~2)} [abC] =4 [abE]

10+2-2=4A=1=10

If a,b,c arenon coplanar vector then find the value of

(a+2b—-c).[(a-b) x(a -b —C)]

[abc]
1 2 -
1 -1 0|[abc]
b1
- [abc]

=1-2=-3

a,b,c Aremutually ' unit vectorsthen find the value of [a b c]?

(a+2b-c).[(a-b) x(a -b )]

Since a, b, ¢ are mutually perpendicular unit vector let a=i , b

[abc]” =[i jkI*

={i. ] xk}?

www.sakshieducation.com
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s[abc)? =1

a,b, ¢ arenonzerovectorsand a is [0 both b and c. If ‘5‘=2, ‘5‘=3, ‘E‘=4 and

(6:9=27 find [[a bq]

ais b&c Oab ae 0

bxc is ' b&c

Oa Padld bxc Oa(® cr= \aHB 6\ [-6=0 or 180°]
[abd =[abxg

:‘éHBxE

:HaHBHEH sin(b x¢)

=2x3x4x§ =12./3

If a,b,c areunit coplanar vector then find [2a-b 2b=c 2c-a]

Given that a,b,c are coplanar [a,b,c] =0

2 -1 0
[2a-b 2b-c2c-a]=|0 2 -l[abc] =0
-1 0 2

Short Answer Questions:

If [bc d]+[c a d] +[abd] =[a b ] then show that the pointswith position vectors a,b,c

and d arecoplanar

Let OA=a, OB=b, OC =c and OD =d be the given position vectors
AB=b-a, AC=c-a, AD=d-a
If the points are coplanar then

[AB AC AD]=0
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[b-a c-ad-a] =0
(b-a). (c-a)x(d —a) =0

(b—a){cxd -cxa-axd +a xa} =0

[b cd]-[bca]- a

d]-[acd]-[aca]lHaad] =0 {.-axb=0}

o

[b
[bcd]-[bca]+[a bd] +[cad] =0
O[bcd} [abd} [cadE [abc]
OIf[bcd} [abd} [cadE [abc]

Then a,b,c,d are coplanar

If a,b and c arenon coplar vector then provethat the four pointswith position vectors
2a+3b-c, a=2b+3c, 3a+4b-2c and a-6b+6c are coplanar

let OA=2a+3b-c, OB=a-2b+3c
OC =3a+4b-2c, OD =a-6b +6¢
AB=0B-0A = -a -5b +4c
AC=0C-OA=a+bh-c

AD =0D -OA =-a -9 +7¢

-1 5 4
[ABACAD]=|1 1 -1[abc]
-1 -9 7

{-1(7-9) +5(7-1) +4(-9+1)} [abc]
{2+30-32} [abc]

a, b and ¢ arenon zero and non collinear vectorsand 8# 0, 7T isthe angle between the

vectors b and ¢ if (axB)xc =%\BHE\5 then find siné.
(@xB) e =Z[Bdfa
(ca)b-(cHa=[p[da
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Eab-(EB)a-[Bda =0
(¢2)b—{ (CD) +§\5\\epa =0
sina,b are non collinear
¢a=0and e.m%\aua\ =0
‘EHB‘ cosH+%‘EHB‘ =0
‘B‘ ‘E‘{ cosH+%} =0

-+ b,c are non zero vectors

bz0 c#0

O cosé % 0= cosfd=—-

sin@ =+/1-cos’d = /1—%

2.2

sinfd=——
3

Find the volume of the tetrahedron whose verticesare (1, 2,1) (3, 2, 5) (2, -1, 0) and
(-1,0,1)

Let OA=i+2]j+k OB =3 +2]j +5k

OC=2i-j OD =i +k
AB = OB -0OA=2i +0 +4k AC =i -3j -k
AD =-2i -2]

The volume of tetrahedron = %[ﬁ AC AD]

L 2 0 4
= E -3 =
-2 2 0
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=%|2(o-2) +4(-2 -6)|

:1|—4 -32/=6
6
0 Volume=6
Show that (a+b).(b+c) x(c +a) =2[a b ]

110
(a+b).(b+c)x(c+a) =[0 1 l[abd]
101

={1(1-0) -2(0 -1)}[a b ]
=2[abc]

Show that the equation of the plane passing through the points with position vectors
3i-5j-k, -i +5] +7k and paralle tothevectors 3i- j +7k is3x+2y —z=0

Let OA=3i-5] -k ;OB = i +5] +7k bethe given points.
Let OP = xi +y | +zk beany point on the plane

AP = (x=3)i +(y +5)] +(z +D)k

AB=0B -0A

= —4i +10] +8Kk

Theplaneisparallel to 3i — | + 7k

O Let p=3i-]+7k

AP, AB, p are co planer.

O[AP,AB, pk 0
Xx-3 y+5 z+
-4 10 8 [=0
3 -1 7

(X-3)(70+8)-(y+5)(-28-24)+(z+1)(4-30)=0

78(x-3) +52(y+5)-26(z+1) =0
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3(x-3)+2(y+5)-(z+10=0
3x-9+2y+10-z-1=0
3x+2y-z=0
Provethat ax[ax(axb)] =(aa)(b xa)
ax[ax(axb)
ax[(ab)a-(aa)b]
(axa)(ab) - (a.a)(axb)
0+ (aa)(bxa)
= (a.a)(bxa)
If a,b,c and d are coplanar vectorsthen show that (axb)x(cxd) =0
axbis aandb
cxd s O c and d

Since a,b,c,d are coplanar

axb,cxd are ' to same plane

Oa b paralld & d

Hence (axb) x(c xd) =0

Show that [(axb) x(axc)].d =[a.d] [a bc]
[(axDb)x(axc)].d

[(axb.c) a-(axb.a).cl.d

{fabc) a-(0)d} d .- axbé=[ab ¢

O[abck ad
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Show that a[(b+c)x(a+b +c)] =0
a[(b+c)x(a+b+c)]
1 00

=0 1 1[abc]
11 1

{1(1-1) -0(0-1) +0(0 -1} [a b c] =0

Find A in order that thefour pointsA (3, 2, 1), B(4,4,5),C (4, 2,-2), D (6, 5, -1) be
coplanar

Let OA=3i+2j +k OB=4i +Aj +5k
OC=4i+2j-2k OD=6i +5] -k
AB=0B-0A =i +(4 -2)] +4k
AC=0C -OA =i -3k
AD=0D-0A =3i +3] -2k

Since the points are coplanar

[AB AC AD]=0

1 1-2 4
1 0 -3=0
3 3 -2

1(0+9) - (A —2)(-2 +9) +4(3 -0) =0
9-7() -2) +12 =0
21-71+14=0

A=5
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Provethat thefour points 4i +5] +k, —(j +K), 3 +9] +4k and —4i +4] +4k are
coplanar.

Let OA=4i +5] +k OB=-] -

i

OC =3 +9] +4k OD = —4i +4] +4k
Be the given points

AB=0B-0A=-4i -6] -2k

AC =0OC -OA = i +4] +3k

AD =0OD -OA = -8 -] +3k

-4 -6 -2
[AB AC AD]=|-1 4 3
-8 -1 3

=-4(12+3)+6(-3+24)-2 (1 + 32)
=-60+126-66 =0
[AB, AC, AD] =0
Hence A, B, C, D are coplanar
If a, b, ¢ arenon coplanar then show that thevector a-b, b+ ¢, ¢+ a arecoplanar
Let p=a-b g=b+c
r = c+a bethe given vector since a, b,c are non coplanar vectors [a b c] # 0
1 -1 0
[pgr]=|0 1 1[abc]
1 0 1

{11-0) +1(0-1)}[a b c] =0

Op, q, r arecoplanar
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If a, b, c aretheposition vectorsof A, B and C respectively then provethat
+

f

ax b+bxc+cxa is O to plane of AABC
Giventhat OA=a  OB=b and OC=c
AB=0OB-OA=b-a

AC=0C-0OA=c-a

Vector [I' the plane containing A, B, Cis ABx AC

=(b-a) x(c -a)

1
ol
%
ol
|
ol
X
|
|
o
X
&
+
[oX!
&

1
ol
X
o!
+
»
X
o
+
o!
X
D
+
o

0

[
™
Q!

o>}
(=9

O ® & & bis I theplaneof triangle ABC

Long Answer Questions:

Show that {ax (¢ xb)} x¢ =(ac)(b xc)
{ax(bxC)} xC

{(ac)b-(ab)c} xc

(a.c)(bxc) —(ab)(c xc)

(ac)bxc) 08 & 0

IfA=(1,-2-1),B=(4,0,-3),C=(1,,2-1) and D = (2, -4, -5) find the distance between AB
and CD.

Equation of the line passing through the points A (1, -2, -1), B(4, 0, -3) is
r=(-t)a+tb

=a+t(b-a)

r=(@-2j-k)+t(3 +2] —-2k) - (2)

Thisisof theform
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r=a+tb
D& + 2f k b=3+2] -2k

Equation of the line passing through the points C (1, 2, -1) and D = (2, -4, -5) is
r=(+2]-k)+s(i -6j —-4k) - (2)

Thisisof theform

r=c+sd
Oe + 2F k d=i-6] -4k
_ [a~c bd]|
Distance between (1) & (2) =—F———
pxd
0 -4 0
[a-c b=-d]=[8 2 -2
1 -6 -

=0(-8-12)+4(-12+2)+0(-18-2)

=40

= 7 (-8-12)- j (-12+2)+ k (-18-2)
= -20i +10j —20k
(bxd) =~/400 +100 +400 =30

(@-c b-df _a0_4

c
Distance=——————
(bxd) 30 3
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If a=i-2] +k b=2i+]j+k c=i+2]—k thenfind ax(BxE)and\(éxB) xé\
i j k
(bxc)=[2 1 1|=i(-1-2) —j(=2 - +(4 Q)
2 —
= -3 +3j +3k
i j kK
ax(bxc)=[1 =2 1
-3 3 3

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

=-9 -6] -3k
P
(axb)=[1 -2
2 1

B = Xl

=i(-2-1) - j(1-2) +k(1 +4)

= -3 +] +5k

i

(axb)xc =|-3
1

N P —
i

=i(-1-10) -] (3 -5) +k(-6 1)
= —]_JI +2] —7R

‘(éxb’) xE‘ =12 +4 +49 =174
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If a=i-2j -3k, b=2i+] -k and c=7+3j -2k verify that ax(bxc) # (axb) xc

k

W P —
[

i
bxc=|2
1 -2
=i(=2+3) = (4 +1) +k(6 )
=i +3]j +5k
i ]k
ax(bxc)=[l 2 =
1 3 5

=i(-10+9) — j(5 +3) +k(3 +2)

= - 8] +5k
i ] k
axb=|1 2 -
2 1 -

=i(2+3) = j (-1 +6) +k(1 +4)

=5i -5] +5k

=i(10-15)j(-10 -5) +k(15 +5)
= -5 +15] +20k

ax(bxc) #(axb) xc
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If a=2i+j -3k, b=i-2]j+k, c=-i+] -4k, d=

+] +k then compute |(axb) x(c xd)

=i(1-6) —j(2 +3) +k(—4 -1)

= -5 -5] -5k

ol
X
o
I
|
H
P R -
[ _,g =

=i(1+6) - j (-1 +4) +k( -1 -1)

=5 -3j -2k
i ] k
(axb)x(cxd) =[5 5 5
5 -3 -2

=i(10-15) - j (10 +25) +k( -15 +25)

= -5 —35] +140k

‘(axﬁ) x(C xa)‘ =+/25 +1225 +1600 =/2850

=4/25%x114
=5V114
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a a 1+a’
If A=(La,a*), B=(1b,b*). C=(1c,c?) arenon coplanar vector and |b b?> 1+b*|=0
c ¢ 1+¢

then show that abc+1=0

A,B,C arenon co planar then

[AB,C]#0
1 a a a a’ 1+a°
01 b b 0 and b b*> 1=b%=0
1 ¢ ¢ c ¢ 1+c¢t
a a’ a a? a
b b? +b b*> b%=0
c? c c> ¢
a 1 a 1 a a°
—-lb 1 b’|+abc/l b b?|=0 (byinter changing c,andc,)
1 c? 1 ¢ ¢
1 a a° 1 a a°
1 b b’+abcl b b’ =0
1 ¢ c? G
1 a a°
1 b b?[{l+abd} =0
1 c?
1 a a’
Butl b b?#0
1 ¢ ¢
0% abe O

If a,b,c arenon zero vectorsthen ‘(5><B).E‘ :‘E\HBHE‘ -~ ab=bc=ca=0
Let  bethe angle between axb, and ¢ B bethe angle between a,b
(@xB)d] =[di[B
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jaxt|jf cosa =[all[d  ~[¢#0

axfan sl

sin fcosa =1 D\% 0, ‘B\:to

Osng 1 cosa=1

L=90° a=0°

Here axb parallel ¢

And all' b

Oci§l "aand cO b

Oabk 0,bc=0, ca=0

=7(2-1) - j(4 -1 +k(2 1)

=i -3j +k
P

ax(bxc)=[1 -2
1 -3

P w i

=i(-2+9) —j(1-3) +k( 8 +2)

=7i+2j -

=~

‘ax(BxE:)‘ 2‘77 +2] —R‘

=J49+4+1=+/54

www.sakshieducation.com
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i j k
axb=[1 =2 3
2 1 1

=i(-2-3) =1 -6) +k(1 +4)

= -5 +5] +5k

‘(axB)xE‘z\/Sz +15% +(-10) =/350 = 514

Let a,b,¢ benon coplanar vectors a' = tjf pi=S"2. o i? then show that
[abc] [abc] [abc]

(a+Db).at +(0+0) bt +(C +a).ct =3 and also [abc][ab'c] =1

(51+5).§(5 +E).E(E +5).@

cxa -~ -.axb
@ +b)[“*]+( Ozag Vg

a(bxc) b.(bxc) b(c xa) c.(c xa) c(a xb) a(a xb)
[abc] [abc] [abc] [abc] [abc] [abc]

[abc] [abc] [abc]

[abE] [abc] [abc]

1+ 1+ 1=3{ - If two vector areidentical in product then the value = 0}

p— {BXE cxa axb }
[abC]| =—= ——=—==—
[abc] [abc] [abc]

bel Fr- - - - - -
[[555] [bxc cxa aXbJ

1 e .~
P (bxc).{(cxa)x(axb)}

1 e e
= (bxc){(cxab)a-(c xab)b}

——=—(bxc){[abca} = [?99]

[a] [abc]?
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If ﬁzl, ‘B‘:l, \E\zz and ax(axc) +b =0 then find the angle between a and ¢
ax(axc)+b =0
ax(axc) =|-b
(5.5)6—(5_6)5‘ =\6\
d c-Jal[ Ha‘ =[g

c- 250036" = ‘B‘

SOB.S

¢ +afal” ~4cacose =[f]’

4+ 4cos* 6 - 4cl[alcos* 6 =[p
4+4c0s’ 8 -4x2x1cos” 8 =1

3=4cos’ 8= cos’ 9=%

3

cosfd=+—
2

@ =30° or 8=150°

Let a=i-k, b=xi +k +(L-x)k, c=yi +xk +(1+x +Yy)k then provethat [abc] is
independent of both x and y

10 -1
[abc]=|x 1 1-x
y X 1l+x-y

=2 @+ X = y) = X+ =0(x+x =3y =y ) X )

=1- Y+ )X -0- X+ y¥ =1

Thisisindependent of x and y
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Let b=2i+] -k, c=i+3k if a isaunit vector then find the maximum value of [abc]
Given [ =1

5:2T+]—R:>‘5‘=«@

E=?+3R:>‘E‘=x/ﬁ

[abc] = a(bxc)

=‘5H6X6‘COSB

Since [abc] is maximum then

k

3

ol

X

ol

I
o
[ Y= -

=i(3-0) - (6 +1) +k(0 -1)

=3 -7j -k

xd = 3+257 =58

O Maximum value of [abc] :‘éHBXE‘

=1x+/59

Let a=i-j,b=j-k, c=k-ifind unit vector d suchthat ad =0[bcd]=0
Let d =d,i +d,] +d,k

ad=0=d,-d, =0

d,-d, =0 - ()

[bcd]=0
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0(0-d,) ~1(-d, ~dy) ~1(~d, ~0) 40 +d, +d, 4, 0 _(2)
Since d isthe unit vector

= aF e =

df+d?+d? =1 - (3)

Sub (2) in (1)

d,+d, +d, =0
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