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MULTIPLE PRODUCTS-1

EXERCI SE — 4(b)

Very Short Answer Questions:

- -2
2:

e [

=4x9 ><l =9
4

- T . — -2
nd (p,q):g then find ‘pxq‘
sin’(p )

b=i-3j -5k then find ‘éxB‘

=i(5+3) = j(-10 -1) +k( -6 )

axb =8 +11j -

5k

‘5><5‘ =64 +12

If a=21-3j +k b=i+4j -2k thenfind (a+b)x(a-b).

(5+B)><(5—B) =—axa -a X

1+25 =210

i(4-6) —j(1+4) +k(-3 -8)

-2i -5j -11k
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O(x by (& br 2ix a

= —2(2 +5] +11K)
4, |f 4T+2—;)]+pﬁ isparallel tothevector i+2j +3k then find p.
Sol:  Let a=47+2_3p]+pk
b=i+2] +3k
i j kK
SR Zehe 2p  _
rallb axb=0=4 3 p|=0
1 2 3

i(2p-2p)-j(12-p) +k(8 —2—3") =0

012 g o and 8—2—3p:

Op 12
5. Compute ax(b+c) +b x(c +a) +c x(a +b)

Sol: axb+axc+bxc +b xa +¢ xa +¢ b

6. If p=xi+y]+2zK then find \BXE\Z
Sol: \axkr :\B\Z\Rr —(PK)? -.-\axar =
O +y? +22)(D) ~{ (X0 +y] +2K).K}?

(X2+y2+22) _{2}2 :XZ +y2
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Compute 2] x (3 —4k) +(i +2]) xk

6] xi —8] xk +i xk +2j xk /—> :
-6k -8 —j +2i i

-6 — j —6k

Find unit vector perpendicular to both T+] +k and 27+] +3k

+j+k  b=2i+] +3k

i j k
axb=I1 1 1/=i(3-1)j(3-2) +k(1 -2)
2 1 3

— —

Unit vector [ to both a& b = iib

‘5x5‘

L, (G-i-R) (@] R

Vs 6

If @ isthe angle between the vectors T+] and ]+R then find sné@

a=i+

. b=j+k

—

‘5x5‘

|l

sn@=

i ]k
axb=[1 1 0/ =i@1-0)-j@-0) +k( -0)
011

axl=va [f=vE.  [f=v2
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NE
J2xy2

sin@ =

N | &

10.  Find the area of the parallelogram having a=2j -k and b=-i -k as
adjacent sides

Sol:  Areaof parallelogram ‘5><5‘

k

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

o}

X

(e}

1

o .
O N —

axb|=2i +] +2k
Area :\Axb'\ =/2? +12 +2% =3

11. Find the area of the parallelogram whose diagonals are 3T+] —2k and
i—3j +4k

Sol:  areaof parallelogram :%‘Emﬁ‘ where a, b arediagonals

i ]k
axb=[3 1 -2/=i(4-6)-j@12 +2) +k( 9 )
1 -3 4

axb=-2 -14j -10k

Area =1\ax5\ _1 J/a+196 1100 = | 2
2 2 4

= 3%:0 :\/775:5\/5
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12.  Findthearea of thetriangle having 3i + | and —5i +7] astwo of itssides

Sol: Area=l‘é><5‘
2
ik
axb=|3 4 0/=k(21+20) =41k
7 0

Area :3‘4112\ -4
2 2

13. Find the unit vector perpendicular to the plane deter mined by the vectors
a=4i+3j -k and b=21-6] -3k
ik
Sol: axb=|4 3 -1=i(-9-6) —j(A2 +2) +( 24 6)
2 -6 -3

axb=-15 +10] 30k

The unit vector [ axb = L axb

_‘éxB‘

_, (-151+10j -30Kk)
~ /225+100 +900

_, (15 +10]j ~30Kk)
B 35

_(8-2j+6k)
7
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Find the area of thetriangle whose verticesare A (1, 2, 3), B (2, 3, 1) and
C@B 12
AB=(2-1)i +(3-2)] +1 -3k
i+j-2k
AC = (3-1)i +(1-2)] +(2 -3k
=2 -] -k
Areaof triangle :%‘HB XTC‘
i j k
(ABXxAC)=[1 1 -2
2 -1 -

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

Area = |3 -3] -3
2

-1 gvgvs =2

Short Answer Questions:

If a+b+c =0 then provethat axb=bxc =c xa
Giventhat a+b+c=0 - (1)

ax(a+b+c) =0 Taking cross product with a.

axa+axb+axc =0

axb=cxa - (2)
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Taking cross product with b on both sides
bx(a+b+c) =0

bxc=-bxa

bxc=axb - (3)

From (2)&(3)

If a=2i+j-k,b=- +2] -4k and then find (axb).(bxc)
i j k

axb=|2 1 -1=i(4+2) —j(-8-) +(4 4)
-1 2 -4

= -2 +9] +5k

i k
bxc=|-1 2 4 =i(2+4) —j(4d+) +k(1 2
1 1

=6i -3j -3k
(éxB).(BxE) = (=21 +9] +5K).(61 -3} —3K)
=-12-27-15=-54

Find the vector area and the are of the parallelogram having

i j k

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

=3i -4 -5k

Vector area of parallelogram =3i —4] -5k
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Areaof parallelogram :‘37—4] —SR‘

=3 +4% +52 =[50 =52

If axb=bxc#0 then show that a+c = pb wherep issome scalar.

axb+cxb=0 cxb=-bxc

(a+c)xb=0

Oa c And b arepardlel

Oa & pb Wherepisascaar

Let aand b be vectors satisfying ‘5‘:‘5‘ =5 and (a,b) = 45°. Find the

trianglehaving a-2b and 3a+2b astwo of itssides

Area of triangle:%‘(é— 2b) x(3a +25)‘

:%\&;xma xb —6b xa —4b >b)|
= 4‘5><5

1
=4x5x5x— :50\/5
V2
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Find the vector having magnitude J6 unitsand perpendicular to both 2i —k
and 3j-i-k

Let a=2i-k b=3]j-i-k bethegiven vectors.

Vector [I' toboth a and b =axb
i

axb=[2 0 -
3

=i(0+3) - j(=2 -1) +k(6 -0)

=3 +3] +6k
Unit vector [ both a& b =+ ?x?
‘aXb
- J9+9+36

Vector (' to both a& b and of magnitudeis = + g3 ¥31 +6k)

3/6
0 Required vector = +(i + | +2k)
Find a unit vector perpendicular to the plane deter mined by the points
P(,-1,2),Q(20,-1),R(0,21)
PQ=0Q-OP
=(2-1)i +(0+1)] +(-1 -2)k
PQ=i+] -3k
PR =(OR-OP)
=(0-1i +(2+1)] +@ -2)k
= +3j -k
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Unit vector [ to plane = +(PQXPR)
[PQxPR
i ]k
POxPR=[1 1 -
_1 3 —

=i (-1+9) —j(-1-3) +k(3 #)
=8 +4j +4k

(8 +4] +4K)

\64+16+16

Unit vector = +

If ab=ac and axb=axc, az0 then show that b=c

ab=ac

ab-ac=0

— axb-axc =0

ax(b-c) =0

a=00Or b-c=0or a pardlel (b-c)

all (b- ¢

And a parallel b—c arenot passible at alinear
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]
N
o
o
=
(ox}
|
(eX}
1l
o

(ox]
Ol

=0

oy

Butaz0 Ok c
Find a vector of magnitude 3 and perpendicular to both the vectors
b=2i-2j+k and c=2i +2]j +3k

=7 (-6-2) —j(6 -2) +k(4 9
= -8 —4] +8k

(bxc)

Unit vector [I' t0 b& ¢ =+~
(bxc)

_ (-8 -4] +8K)
~ \J/64+16+64

_ i,:((2?+] -2k

12

O Vector of magnitude 3is +(2i + j — 2Kk)
I |a|=13, |o[=5 and ab=60 find [axp
jaxb|" =[a["[6]"sin*(a.b)

- o I e

- -G

= (13)? x5? —(60)?

= 169 x 25 -3600
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= 4225 — 3600
=625
\ax B\ =./625=25

11. Find the unit vector perpendicular to the plane passing through the points
(1,2,3)(2,-1, 1) and (1, 2-40)

OA=i+2]j +3k
Sol: Let OB=2i -] +k | bethegiven position vectors
OC =i +2j -4k
AB =0B-0A
=i-3j -2k
AC =0OC -OA
= -7k

i ]k
ABxAC=|1 -3 -2
0 0 -7

=i(21-0) - j(=7) +k(0 -0)
=21 +7j

(ABx AC)

Unit vector [ to plane = ++——
‘ABXAC‘

_, (21 +7))
\/441+49

ACED)
- 710
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Long Answer Questions:

If a,b and ¢ represent theverticesA, B and C respectively of AABC then
provethat ‘(5><5)+(5 xC) +(c xa)‘ istwicetheareof AABC.

Let OA=a, OB =b and OC = cbe the given position vectors
AB=0B-0A=b-a

AC=0C-OA=c-a

Area of triangle ABC =%‘ﬁ5 XA—C‘
:lé—ax@—@
2
:%\Bxa_axa ~a xC +a xa
:% bxc +axb +¢ xa
Area of triangle ABC =%‘5XB +b xc +c Xé‘

2 (areaof triangle ABC) = :‘5XB+B><E +C XQ‘
If a=2i +3j +4k b=i+j -k and c=i -] +k then compute ax(bxc) and
verity that it is perpendicular to a

i k
1 —
-1 1

ol
X
o!
1

= = =1

=i(1-2) -j@L+1) +k(-1 -1

=-2] -2k
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P
ax(bxc)=2 3
0 -2 -2

N X!

=i(~6+8) - (4 —0) +k( 4 -0)

=2i +4j -4k

{(ax(BxE)} A=(2 +4] +4K).(2F +3] +4K)
=4+12-16=0

Oa (B c)isd a

If a=7i-2] +3k, b=2i +8k and c=i+j +k then axb, axc and ax(bxc)
vertify whether the cross product isdistubutive over vector addities

i j ok
axb=[7 -2 3 =i(-16 -0) —j(56 —6) +k(0 +4)
2 .0 8

axb = —-16i -50 +4k

i j k
axc=7 -2 3 =i(2-3) —j(7 -3) (7 )
1 1 1

= -5 +4] +9k

axc=-8 +6] +2k

axc+axc =(-16] -50] +4Kk) + 5 —4] 49K)
= 21 -54] +13k

b+c=2i +8k +i +] +k

=3 + ] +9k
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k

ax(b+c) =7 2 3
9

=i(-18-3) — (63 -9) +k(7 +6)

= 21 -54] +13k

Oa (B cF & B & C

If a=i+j+k, c=]—k thenfind vector b suchthat axb=c and ab=3
Let b=hi+b,] +b,k

ab=3=h +h, +b, =3

axb=c
i j ok
11 1|=]-k
b b b

(6, ~0,) =1 (B, =b) +k(b, ~b) =] &
b-b,=0  b-b=1 b-h=-1

b-b, b=l
b b, =1
b =1+b,

Sub by,b,,b, in

b +b, +b, =3

1+, +b, +b, =3 = b, =2/3, b,=2/3

b~y = -1
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2 5
—+1=b =>b =—
3 b =0 3
=D +b,] +b§
1 g e g
:§(5| +2j +2k)

If A, B, C and D arefour pointsthen show that

ABxCD +BC xAD +CA xBD| isfour timesthe area of AABC

let A be the origin of vectors

ABxCD +BC x AD +CA xBD
AB(AD - AC) +(AC - AB) xAD —AC x(AD —ATB)‘

M-EXE+M-M-M+EXE\

~-ABxAC —AC xA—B‘ :2‘ -AB XA—C‘
:4x1‘ﬁ XE‘
2

=4 (areof triangle ABC)

If A,A,A....A aretheverticesof aregular polygon with n sidesand ‘O’ is

n1_ .
the centre show that » OA xOA,,, = (1-n)(OA, xOA)

j=1
since A, A, A....A areverticesof aregular polygen

OA, A Areof OA, A =.... areaof triangle OA _, A,

n-1__ = _ . . . . . . . .
" OA xOA; 1 = OA; xOA; +OA; xOAs +OAs xOAu +..0A1 XOA,

=1

Since OA xOA, =0A, xOA, =....
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n—1_ . .
D OA xOA,, =(n-1)OA xOA,
j=1

=(1-n)OA, XOA

If a,b,c arethree vectors of equal magnitudes and each of them isincline at

an angle 60° to the other it ‘5+B+6‘ =./6, then find ‘5‘

Given that (a,b) =60°, (b,c) =60°, (c,a) = 60°

4 =[pl=le

‘é+6+6‘ =6

S.OB.s

\5\2 +\5\2 +|d’ =2Jal[b|cos60° +2]bc|cos60° +2]al|c|cos60° =6
e +[a +[a +a =6 -[al=]p|=d

-2 -2
‘a‘ =l= ‘a‘ =1
For any two vectors a and b show that
{1ofaf u+[ef} =p-a" +a +b +a 8
- =2 - — - =2
R.H.S ‘1—a_b‘ +‘a +b +a Xb‘
1+(ab)? - 2(ad) [af +[p[ +2ab +2b.(axb) +2a(+a xb) +a xb[
Here axb is 0 a&b
a(axb) =0 And b.(axb)=0
1+ (b7 +[a| +[] +0+0+Ja[ o] ~(ab)?
+[axbf" =[af'[p[ ~(ab)?
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e[} o /e
-2 —12
{1+‘a‘ }{1+‘b‘ } =RH.S
9. If a,b,c areunit vectorssuch that a is perpendicular to the plane of b,c and
theangle between b and ¢ isgthen find‘é+6+6‘.
Sol:  a isperpendicular to the plane of b,c
wab=0 ac=0
4 =1, b =1, |d =1

- — — — — -2
‘a+b+c‘= ‘a+b+c‘

7 12 —|2 = - — -
:\/‘a‘ +‘b‘ +‘c‘ +2ab +2b.c +2¢c —a

\/1+1+1+2(0) +2‘5H6‘ cos7—3T +0

(axd)b=(-11 -13] +10K).(4 +3] +2K)
=11-39+20=-8

(axd).c—(axd)b

-88—(- 8)

-88+8=-80
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