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MULTIPLE PRODUCTS

OBJECTIVES

If a=i+2jb= j+ 2k c= i+ 2k then abx d =

1)8 2) 6 3) 4 5) 2

If a=3i- j+ 2kand b=3i+j-k, then a(ax B =

10 2)1 3)3 4) not defined

The scalar 5,{(T3x_c)x(_a+_bf§} isequal to

1)0 2) [EJ{C] + [_b_c_a]

3) [ab] 4) 2[abd]

If @ is perpendicular to band c, g/ =2} =3[ b= 4and the angle betweenb and
cis . thn 3] -

12 2123 3) 172 4) 1242

The vector a liesinithe plane of vectors band c. Which of the following is

correct?

Da(mxd20+  2a(mxd=1

Dafxd=-1  4)a(bxd=3

For three vectors y v, w Which of the following expressions is not equal to any

of theremaining three?

1) u(0xw) 2 (oxw)a 3o (uw) ) (ux0) w
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Volume of the parallelepiped whose coter minous edges are2i-3j+4k,i+2j-2k

3i—j+k
1) 5 cu. Units 2) 6 cu. Units
3) 7 cu. Units 4) 8 cu. Units

| f [55};} = 2, then the volume of the parallelepiped whose coter minous edges
are 2a+ b,2b+ cand 2¢c+alis

1) 9 cu. Units 2) 8 cu. Units

3) 18 cu. Units 4) 16 cu. Units

| f [55"0] = 4, then the volume of the parallelepiped with 3+p b+ c and c+a as
coterminous edgesis

1)6 2)7 3)8 4)5

If [abc]= 12 then [a+b b+ c o+ 4=

1) 24 2) 36 3) 48 4) 26

2a+b 2b+ cie&?_

[abd]

If a,b,carelinearly independent; then [

1)9 2)8 3) 7 4) 6

If a,b,carelinearly independent and [(EH 2_b)><(_2__b+ () ( gﬁ_ﬂ -k, then kis

1)10 . 2)14 3)18  4)12

If a,b,c arethree non-coplanar vectors, then (5+_b+_c) [(5+B)x(5+'ﬂ is equal

to
1)0 2)| abc]
3) 2[ ab] 4) -[abc]

If a,b,c bethreenon-coplanar vectorsand [5_5 _b—_c_c—_% = k[éB_c] ,thenk =

1)1 2) 0 3)-1  4)2
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Let a=i-k b= xi+j+(1-x)kandc=yi+xj+(+x+y)k. Then [a bc| depends

on
1) Only x 2) Only y
3) Neither x nory 4) Both x and y

The value of p such that the vectors i+3j-2k, 2i-j+4k and 3j+2j+pk.are

coplanar, is

1) 4 2) 2 3)8 4) 10

Thevectorsii+j+2k , i+Aj—k and 2i-j+Ak arecoplanar if A =

1) 2,15 2) 2,16

3) —2,1++/3 4) -3,1++/2

If (a-Ab) (b~ 29x( e+ 33= (then A =

1)% 2) —% 3)% 4) —%

If 2, b, care unit vectors per pendicular to each other, then [a_b'c]z =
1)1 2) 3 3)2 4).4

If a=2i+3jb=i+j+k and c=Ai+4]j+2k arecoterminous edges of a

par allelepiped.of volume 2 cu. Units, then avalueof A is
1)1 2)2 3)3 4) 4

S
(cxa).b c( & &
1)0 2)1 3)-1 4) 2
Let p=_2%C cxa ©__8XD 5hc beingany three non-coplanar vectors

_ axc -

“[abg ' [abd’ [abd
Then [_)(_a+_b)+_q(_b+_()+_r(_ou_% isequal to
1) -3 2) 3 3)0 4) -2
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|f [2_a+ 4_b_c_d] =)\[_aE§l+ p[_BE]j, then A\ +u=
1)6 2)-6  3)10 4)8
The position vectors of the points A,B,C,D are 3i-2j-k, 2i+3j-4k, —i+j+2k

and 4i+5j+Ak respectively. If A,B,C,D arecoplanar, then A =

1) 146 146 5146 146
17 17 15 15

If the points(1,0,3), (-1,3,4), (1,2,1) and (a,2,5) are coplanar, then a=

1)1 2) -1 3)2 4) -2

Let a bea unit vector andb a non zero vector not parallel'to a. Then theangle

between thevectorsG:f?a(E\x_@ and G:(éxB)x%is
Tt Tt Tt Tt

nIt f gty

LR L

The volume of the tetrahedron having vertices i +j -k, 2i +3j +2k, -i +j +3k and

2k is

1) Zcu.Units Z)Zcu.units
3 6

3) gcu.UnitS 4)§cu. units

The volume of the tetrahedron with vertices (2,2,2),(4,3,3),(4,4,4) and (5,5,6) is

1) %cu.UnitS 2)%rcu.units 3)%cu.units 4)%cu.units

Volumeof the tetrahedron with vertices at (0,0,0), (1,0,0), (0,1,0) and (0,0,1) is

1) Ecu.units 2) 1cu.units
6 4

3) }cu.units 4) Ecu.units
3 5
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The volume of the tetrahedron whose vertices are (1,-6,10), (-1,-3,7), (5,-1, )

and (7,-4,7) is11 cu. Units, then thevalue of A is
1)2or6 2)3o0r4 3)lor7 4)5o0r6

If i,j,k areorthonormal unit vectors, then i(5><i)+]><(5><_j)+i(5><T<)is

1)a 2)2a  3)3a  4)4da

If a=i-2j-3k b=2i+]-k, and c=i+3j-2kandax(bx = pi+qj+rksthen
pHq+r =

1)-4 24 32 42

fasi+jrk b=i+jo=i g (AXB)XC=Narub NG

1)1 2)0 3)-1 4) 2

If a=2i-3j+ 4k,b= i+ j- kand c=i-j+k, then ax(bxq isperpendicular to
1) a 2)b 3)c 4) ax b

ax{ax(_ax_t)} isequal to

D(ad(bqd 2 (ad(Ey

3) aa 4)axb

(axB)x(_ax_() “cisequal to

1) [abc] 2) [abd] (c.d)

3) [abg](cd 4) [bac|(b.d

Which of the following statement is not true?

1) 5(_b+_c) = abt a 2) (5><_b) x C= _ax( Ix c)
3) 5.(_b><_c) = (_atx _t) _.( 4) ax (B+_c) = (_ax_t) + (_a<_}
{a(oxi)} i+{a(b )} +{a( bW} Te

1) 2(5x_b) 2) 3(7olx_b) 3)axb 4) (5x_b)
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The position vector s of three non- collinear pointsA,B,C are g, b, ¢ respectively.

Thedistance of the origin from the planethrough A,B,C is

i) P S 2)__2[_51_@__
(axb)+(bx g+( o< g (axB)+(bx g+( o< g
g l2dd o, 3and
(axb)+(bxg+( o< g (axb)+(bx g+( o< g

The shortest distance between the lines F=(3'i+8_j+3E)+s(?§i—_j+T<) and
F:(—Si—7_j+6E)+t(—3_i+ 2j+ 4|_<) is

1) /30 2) 24/30 3)3/30 4)4/30

If the four points g, b ¢ c arecoplanar, then [55&] + [_c_a_cﬂ + ["55@:

1) 0 2)[abc]

2) 2[557:} 4) 3[5‘&:}

Let a=gi+a j+ a k, b=hi+b, j+b,k, and c=¢i+c, j+c, k bethreenon-zero

and non coplanar vectors Such that c isa unit vector perpendicular to both a

a b ¢
and b. If theangle between a and Bisg,then a, b, ¢f=
a, b g
10 o)+l [@+a+ )G+ B+ B
3)1 4y -1

If a b arenon-zero and non-collinear vectors, then [é_b'i]i{abﬂ j+[abk]_|< is

1)a+b 2)axb 3)a-b 4)bxa
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If three unit vectorsa, b, c are such that Ex(BxE):l_b, then the vector a
2

makeswith b and c respectively the angles
1) 40°, 80° D) 45°,45°  3)30°,60°  4)900°6

Let a,b,cbethreenon-coplanar vectors each having a unit magnitude. |f
ax(Bx_c) :%(‘bﬁ) , then the angle betweenandb

1)60° 2)30°  3)135° 4)120°

Let a,b,c be three vectors having magnitude 1, 1 and.2 respectively. If
ax(axafb: C, then the acute angle between a ahd c.is

1)30° 2)60°  3)45°  4)75°

Let p,q,r be the three mutually perpendicular vectors of the same magnitude.

If avector x satisfiesthe equation Bx{(i—})xﬁ} +ax{(§<—})x2} +'rx{(_x—_p)x'} -C

,then x isgiven by
1) 2(p+q- 21 2) 2
2

3) %(5+a+}) 2)3

| f a(&xﬁ)+ b(ﬁx\_/)+ c(ilxa) -0 and at least one of aa,b and ¢ isnon-zero, then

vectors®:BY

1) Parallel 2) Mutually Perpendicular
3) Coplanar 4) None of these

| f ([_)XE)X(EX_a): 3¢, then [BXEEXE_%_Q:

1) 2 2) 7 3)9 4) 11
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Vector ¢ is perpendicular to aa=2i+3j-kandb=i-2j+3k. Also
E.(z'i—_j+E) =6. Then the value ofabc] is
1)36 2)-36 3)-63  4)63
If b and ¢ are any two non-collinear unit vectors and ais any vector, then
Cv— - albxg,_ _
(ab)b+(ag &—_( _ﬁ( b p=
jbxg
1)2a  2)3a 3)a 4) 4a
The position vectors of verticesof AABCare a,b,c. Given that a.a= b= cc

and [abc|= o. Then the position vector of the orthoeentre of AABC is

1) a-b+c 2) a+b-c 3)a+b+c [ 4)b+c-a
[ax(3b+ 29 bx( e 2 20 a 3

1) -1[axb,bx ¢, g 2)18 abd

3) -18] abd 4y6[axbbx ¢« g
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MULTIPLE PRODUCTS

HINTS AND SOLUTIONS

Scalar and Vector Triple Products

1. (2)
1 2
01
10

=1(2-0)- 2(0- 2= 2 4& 6.

adbxc)a b c

2. (4)
albis a scalar. Hencax (ED_b) i.e. cross product’between a vector and a scalar is not

defined.

3. (1)
G.E. =af(bxc)x (a+ b+ ¢))
=af(bxa)+ (bx b)+ (bx cy (x ar (& by (8 c)})
=af(bxa)+ (bx ci+ (ox @) (e b))
=al(bxa)y al(bx cy al(& a) @ ¢c b)
=[abal+[abck[dcal [achb]
=0+[a b c}+ 0- [ab cE O.

4. (2)
aldh, ad = all(kx c)
Now | bx ¢ E|b[] ¢ |sin120

:3(4)[{3) o3

Thenlfa b ¢]=/ar(bx ¢
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=|a|dbxc|cos(a
=2(6V3)cos0= 12 3.

(1)

Given a, bt are coplanar. Bubx<T is a vector perpendicular to the plane containing

b and.

HencebxT is also perpendicular ta
Oakbxtc)= C.
(3)

v[{uw)is not equal to the remaining three.

3)

2 -3 4
Volume =1 2 2
3 -1 -

=|2(2+ 2+ 3(+ 6} 4 + 61

()
2 1

Volume =0 2 1[abe
10

=[2(4-0)20+1(1 0)](2F 1t
(3)We have

[@+b b+ttcc+taf 2abcE 2(4F .
1)

[a+bb+ce+taF abck 2012 2
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11. (1)
[2a+ b 2b+ ¢ Ze+a]
2 1
=0 2 1[ab¥]
10
=9[a b]
ce=dabel_g
[a bT]
12. (4)
1 2
0 2 1[abw]
! 0_ 1 =k=12=k
[a bT]
13. (4)

G.E.= (at+ b+ c[(a+ bx Ta c)]
(@a+b+T)(@ax by (acy (xa} (B c
=a(@axcha(x"ar "a(b c), bla 'e) b a) b(b ) “e(a +C) x(b+a[bxT)

=0+0+[a bt} [back O &+ & Tc b at

14. (2)

www.sakshieducation.com
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15. (3)
1 0 -1 1 0 O
[@abcl=x 1 1-x|={x 1 1
y X 1+x- y x 1+

16.

17.

Applying: G- Cs + G
=1(1+x)—1x=1+x-x=1

(Expanding along B
This depends neither on x nor on y.
2)

Given vectors are coplanar

1 3 -
=2 -1 4|=0
3 2 p

=1(-p—-8)- 2(3p+ 4} 3(12 2F |
=7p+14= 0= p= 2.

(3)

Given vectors are coplanay

Al 2
1 A -1=0
2 -1 A

SAMN =D =10 +2)+ 261 A )= (
>\ =6A-4=0

By inspection one value a&fis 2.
OMN+2)A2-22-2)=0C.

Now)\2—2)\—2:0:>)\:2

+V4+8
2
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(2)
[@a-Ab b-2¢c e 3aE 0
1 A O
—l0 1 -2[@bTEO
3 0 1
—1(1- 0)+A (O+ 6)= O
Since[a bck G=A=- 1/¢€

(1)

Given

|ak bk Tct andanbbOc ¢l
Now bx¢t=|b [t |sin90

=10MM= nisd b and ¢
Butaisd to b and es> "aj|n
Oalbx¢)="adn= [afi]n]cos
or|al|[n|coa= 1lof. 1.

—[a bt]=+1

—[abtcf=1.

(4)
2 3

Volume =||1 1 1= 2(given
A4

| 2(2- 4)- 3(2-\ ¥ 0F 2
—|3\-10F 2
3\ -10= 2= A = 1257 = 4

www.sakshieducation.com
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21. (1)

23.

24.

@

m

I
IE

ol ol | ol

ol ol

1
— |r—
|

"of "ol

ol | @l

)(b+¢), (& b)(e"a
[abT] [a bT]

al{ax e (< oy W{e ar
ccxa)tc(a by a(a b
[a b ]

1)

(2a+ 4b)J(ex dE 2(aTe &y 4(Hx
=Jacd+4bedir@beclpulocd
=>A=2,u=4

=S A+U=6.

1)

Given A(3, -2, -1), B(2, 3, -4),
C=(-1,1,2,D=(4,5)

AB =(-1,5,-3),AC= (4,3,3, AD=(1,7,A+1)

Given A, B, C, D are coplanar
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-1 5 -3
—[ABACAD] =0 =|4 3 3 [=0
1 7 A+

=17A=-146=> A =-146/17

2)
LetA=(1,0,3),B=(-1, 3, 4),
C=(1,2,1),D=(a 2 5)

Then AB =(-2,3,1),AC= (0,2;- 2
AD =(a-1,2,2)

Given points are coplanar
=[AB AC AD] =0
=8a=-8= a=-1

3)

J/3(ax b)(ax byxa}
V3|axb[|la by a

If 0 is the angle between the given vectors, tbesd =

__/3(@x by bja, o
J3laxb[|(a byTa

= 0=90°=11/2.
1)
Let A=(1;1,-1),B=(2,3,2),
C=(=1,1,3),D=(0,0,2)
AB=(2-1,3-1,2+ 1= (1,2,3

AC=(-2,0,4),AD= (1-1,3

Volume :%@EA—D]
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LetA = (2, 2, 2), B
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1 1ay=7 cu.unit
67 3

=(4,3,3),C=(4, 4, 4) abd= (5, 5, 6), be the vertices. Then

volume of the tetrahedron

:%|[(2,1,1), (2,2,2),(3,3,4)]

1 2 1
:g 2 2
3 3

1)

Volume :%[(ﬁ OB OC] where O, A;B,*C are the given points.

<
I
ol
o O -
o Fr O
I

()
Let A = (1, 26, 10),

1 (2)= 1 cu.units
6 3

E (1):—1cu.units
6 6

B=(-1,-3,7),

C=(5 1)), D = (7, -4, 7)

Then AB =(-2,3,-3),AC= (4,5A - 10 and AD =(6,2,-3)

-2 4
Volume =1 3 5

6
2/=11

-3 A-10 -

=22\ -88=+66=A

= 7or
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31. (2)
G.E.= (i)a- (iA)+ (jO)j)a
~(1 @) j+(kI)a- (kmk
:35—[(7@)7+ (jma)j+ (_kEB)_k]
=3a-a= Za
32. (1)
(ET)b- @Tb) pi qit T
= (1-6+6)(2i+ j- k)-
(2-2+3)(i+3j-2k)= pi+ qj+ rk
= —i —-8j+5k =pi +qj+rk
=>p+q+r=-1-8+5=-4
33. (2)
(Cra)b- (cbya=A"a W b
—\=—-(ch)=-1
andp="cda= =>A+pu=—% E 1
34. (1)
ax (bx¢)= (adc)b- (d b)c
=(2-3+4)(i+ j-k)-(2¥8-4)(i—- j+ k)
=2i+4]-4k
Now ax (bx¢)da
since[ax (xk c)Pa& 4 12 16 0

35, (1)

ax{ax(ax b)}=af{(alb)a (d7a)b
(@xa)@b) (dTa)a b)
=0+ (afB)(bxaF (dTa)(k—a)
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36. (3)
(@xb)x (axc)Yd
=[{(axb)cla-{(axbya)c|d
={[a b cla-[a baJe}ld= [a bc](ald)
37. (2)
(axb)xc# ax (bxC.
Hence (2) is not true.
38. (3)
G.E.={al{bx i) Ha (b= j)}j Ha (b %)}k
Interchangingandx, we get
={@xD)di} T+{ @x BT} j+{ @x b}k
Let ax b= xi+ yj+ zk
= (axb)0i = x, (ax biJj= y,(& bllk :
Hence
G.E.=[a b ili #[a-b j]j +{a b k]k
=Xi +yj+zk =axb.
39. (3)
The equation of the plane passing through the pai(d), B(b), C(c) is
Taxb)+(bxT)+ (cxa)=[a b ]
[0 Distance from the origin to the plane

_ [a bT]
|(@x b)+ (bxC) (o< a’

www.sakshieducation.com
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40. (3)

=i(-4-2)- j(12+ 3)+ k(6- 3)
=-6i -15j+ 3k
41. (2)
Points A(a), B(b),C(c),D(d’ are coplanar.

= AB,AC, AD are coplanar

= [AB,AC,AD] =0
=[b-at-adaF 0

= (b-a)x (c-ayJ(d-"a¥F |

={(b x¢) -(bxa)- (ax¢)j(d=2a) (
={(b xc) -(axb)+ (tx A)d-"a) (

— (bxT)@- (bxc)Tar (& blld (& Ky & ~¢¢ a)-d ¥ @E)=a
—[bcd]+[@abdl[cadEabec

since[a bick. Oand[caa Oa
(bxT)E="al(k .
42. (2)

T||(ax bland|<|= 1. Also (a,b)= 30

www.sakshieducation.com
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a & 3 B
b, b, bj=[a btk @& b

G G G
=|€|.[a b|cosO or cos1B80

=+1a|Jb|sin30

1

=ra + @+ &y G+ B+ G

2

=22 o+ G+ &+ G+ g
(2)

Let ax b= xi+ yj+zk

O (ax b)di = x,(@x bJj= vy, (& bllk :
O[abili+[a b j]j +[& b klk
=xi +yj +zk =axb

(4)

Given ax (_t)x_c):g

= (al®)- (‘aD_b)'c:g .. (1)
Taking dot product with,

@) (BD): @hb)eTby S Wt
—EE- caﬁb)(dj‘b):% @
In (1) take dot product wite:

tlb

(aCE)(b)- (@b)(ETcF >

www.sakshieducation.com
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— (@) (b ) (“a]b)=£b

[ +(aD))(bEK:)} (bTc)- amxib

Using (2)

b(E

:»——(amr:)(btr)2 2Tk 2 bEb

= (bxy =1
=bE=1oralb= 0

_ 1 _ 1
O aEb:§:> ]chos‘(a,c#a
= (a®)=60 anda O
= (a,b)= 90
)

1 - _
E(b"‘C

Given ax (bx¢)=

I
= (ale)b (amb’yc;ﬁ (b-=c

Taking cross product with:

(alx)(bx by (@b)(x c)

www.sakshieducation.com
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46. (1)

47.

Given|afE 1,|b3 1and]¢e]|

Also givenax (axcH b= (

= (alk)a- (dJa)e b |

= (@k)a-Tt=-t ..(1)
—ax(@xc)=-b

>lax @)+ bt 1

But (@axcET /2TallTa" ¢ |s+’2}1:
=|la|dc|si®= 1

:>sin9:%:>9:30’

= (al®)a-"¢t=- L [From (1)]

—={(a®)a-c}j(alt)a-c}= blb
= (alky (adcy+ ddc 2(a c) (& &

= (a[Ef + 4- 2{dIcy =

= @E} = 3= aATe= 13
—|a|dc|cos(a, . 3

L 8

1.2 6

= (a,¢)=30

(2)

Given |plE[gE [rEA (say) and

= cos(a, ckF

PG = 0,pr= 0;gTr= (
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PX{(X =) xP} +qX{(X —F) xq} +{(x_ ) ¥ O
= (P(P)(X~0)- (PUX- G} P + (GE)(X-T)- {GUX-T)}+(FI)(X -p) -{TUX-P)} [T =0
= N2BX ~(p+T+T)} (P ®)p +({@X)G+ (T X)T]=0
Clearly this is satisfied by :%(r)+6|+‘r)

.(3)

Given a@xp)+ b xy)+ cyxa )= O

Taking dot product witha, 3,y respectively

afa B y]=0,b[o B y]=0,clo B V]=0

Also given that at least one @f b, ¢t is non-zero.
Henced, B, y are coplanar.

.(3)

Given (bxT)x (cxa)= 3¢

={(oxT)8 ©{ (bc} 73

[b T aJe-[bctla="3c

b
[b

=
=

. (4)
GivencisOtoa andb

= Cis parallel toax b
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i ] k
axb={2 3 -

1 -2 3
=71(9-2)- j(6+1)+ k(-4- 3)
=7i-7j-7k=7(i-j-k)
0 Tis parallel toi - j -k .
Letc=A(i—-j-k)
Also givenc{2i— j+k)=6
= A -] -k) @27 -] +k) =6
S A2+1-1)=6=> A= 6
OA=3
Hence &= 3(i- | k)
Now [a b¢]= (ax b)Tc
=7(i - -k B(i -] -k)
=21(1+ 1+ 1)= 63
. (3)

We know thatb,© and bx < .are mutuallyd vectors.

O Any vectora can be expressed in termst, bxc
=a=xb+ yc+ z(bx¢ ..(1)

Taking‘dot product on (1) withxc, we get

af(bxe)= x{bl(bx )+ {c [{bxT)}+2z(bx Ty
=x(0)+y(0)+ z(bxtf = z(x ¢}

_afbxTc)

4 —
|bx¢Tf

Given|b 1[c# :

Again taking dot product on (1) withand©
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— alb= x(blby+ y(cdb)} z(kxc)fc
=x(1)+y(0)+ zZ[b TT]= x+ y(0)+ z(OF >
Also al®= x(bOc) y{ddcy z(kxc)T

=x(0)+y(@)+ z[bccl= O+ y+ C= y

Da= @hjbr o)l AXPX0)
|bxTf

(3)0, A, B, C are coplanar singg b ¢]=0
OA=0OB=0C=|akE|[bETH
(1af=[bi=Tc*k 9 giver

Hence origin O is the circumcentre.

P.V.op G i.e., centroid a+b+c

We know that orthocenter H divides.GO/in the r&tio2 externally

3(ax bx )
OPVof H=— 3

-2(0)

3-2
3)
G.E. =[3(ax b)+ 2(ax7¢), bx "e- 2(bxa),2{cxa) 6( b
Let axb=p, bx &=, « &~
OG.E=[3p- Zr,gqt Zp,2Zr BC

3 0 -

=271 o|[pagT]
0 6 2

=[3(2-0)- 0-2(12- O)]lpq'r]

=-18[p q F]=-18[ax b,bx ¢, & &
=-18[a bef
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