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VECTOR PRODUCT OF VECTORS

OBJECTIVES
If a= 2i+ j—k, and b=3i- j+k then ‘Evﬂz
1) 5 2)5J2 3)6 4)6+/2
If H = z,mz 3and (Efb) = g then ‘éxazis equal to
6  2)8 39 47
The value Ofax(5+_c) + bx (_c+_%+_e< (_&_)) is
1)2a )0 3) b 4)c
Sine of the angle betwee(i +]) and (j+k)is

nl gl g% o

If [af =20 =7 and (a.p) =
1)30° 2)60°  3)45° 4)75°
If (2i+4j+2k)x(2i+xj+5Kk) = 16i+6)-2xk

1)2 2)-2 (8)0 4)1

If A = (t,1,2t),-B=(3,1,2) andp = 4i- j+3ksuch that ABxp =6j+9j-5k, then the
value of tis

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

The area of the parallelogram whose adjacent sig are3i+2j+k and 3i+k is.

['90]

1) 3V10 sq. Units 2)2\/E sg. Units
3) 4‘/Esq. Units 4)5\/1_Osq. Unit
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9. The area of the parallelogram having diagonala= 3i+ j— 2k and b=i-3j+4k
is
1) 5/3sq. Units 2)4/3 sq. Units ~ 3)6y/3 sg. Units  4)34/3 sq. Units
10. The vector area of the triangle whose adjacestdes arej+3j and -2j + 4j is
1) 7i 2) 7]
3) 7k 4) TI+7i+7k

11. The area of the triangle whose two sides arevgn by 2i-7j+k and4j-3k is

g
1) 17 2) 2
S 1\/389
3) 4 4) 2
12. The area of the triangle whose vertices are (10), (0,1,0) and (0,0,1) is
1) v/3 sq. Units 2)%\/§sq.units
3) 3 sq. Units 4)2 sq. Units

13. The area of the triangle formed by the points twose position vectors are

3i+j,5i+2j+k and i=2j+3K is.

1) v/23 sq. Units 2121 sq. Units
3) v/295sq. units 4)/33sq. Units

14. If a,b,c “are the position vectors of A,B,C of AABC, then

(5x_)+(_bx_<§+(_o<_a) is equal to

1) %(AABC) 2) 2(AABC)
3) 3(AABC) 4) %(AABC)
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16.

17.

18.

19.

20.
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A Vector which is normal to both the vectors +2j+3k and -i +2j+k is

1) i+j-k 2)—4(?+]+E) 3) —4(_i+]—E) 4) 4(i+]+E)

A unit vector perpendicular to each of the vdors i +2j—k and 2i+3j+k is

1) (5i+3j+K) 2) =(si-3i-K)
- - 1 - T
3) %(SHSHK) 4)3—5(5|—31—k)

The unit vector perpendicular to each of the w&ors 2i~j-k.and 3i+4j-k is
[91]
1 o - >
1) -3 +5j+1k T8l 3 +51+1K)
3) i(—3i+5'j+11T<) 4) i(37+5'j+11T<)
155 155

If a=-i+j+k and b=i-j+k, then-a unit vector perpendicular toa and b is

D (i) 2)k

1 N n 1 "o i
3) 5(i+]) 4) (i)
A vector of magnitude*/6 which is perpendicular to both the vectors 2i+j+k
IS
l)i(2i+]+E) 2)1(23—]+E)
3)(2i-j-k) 4) +(3i-]-2k)

If C is a unit vector perpendicular to the two vectorsa and b, then the second
unit vector perpendicular to a and b is

1)cxa 2)cxb  3)-c  4)-2¢
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23.

24.

25.

26.

27.

28.

29.
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The value of(£1><_b)2 +(_a._l)2 =

1) ab 2)a’t’  3)atb  4)a-b

If a= 2i+ 2j+k, a.b =14 andax b= 3i+ j-8k, then b =
1) 5i—-j-2k 2)5i+j+2k

3)5i+j+2k 4) 5i—j+k

If (5><B)2 +(_a._l)2 = 144 and‘é‘ =4, then‘B‘ =

16  2)8 3)3 4) 12

If (5x5)2 =\ —(_af@z where [a| = a and [o|=b, then the value.of is
1) ab 2)% 3Jab )&’

If H - 2‘_4: e and ‘5><H =g thenab =

1)4 2)5 3)6 47

If a= 2i+ j—k, b=-i+2j-4k and c=i+j+k, then ‘(5><B) (_ax_g‘ =

1)26  2)13  3)39 415

If i,k are unit orthonormal Vectors and 2 is unit vector such that axi=j,
then a.i is

1)0 2)1

3)-1 4) Arbitrary Scalar

If a+ 2b+4c= ¢, then (axB) +(_b><_() +("o<_a):

1) 8(5><E) 2) 7(BXE)

3 4(b9 4)5(Bx9

If ax b= cand bxc= a, then

1)a=1b=1 2)c=1,a=1 3)b=2,c=2a4)b=1C=a
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If a.b = ac/ax b= & 1and a# o, then

1)a=b g)a=c

3)b=c 4)ya=2b

A =a, B=Db and C = c are the vertices ofA ABC, then the perpendicular

distance from A on BC is
1) (bxc)+(oxg+(a [tk

2)

(bxc)+(cx g+
3) (t_)x_ +(_c><_ +(_a<_t)+_e}
(bxc)+(cxg+(

4)

Givena=i+j+k,b=-i+2j+k and c=-i+2j=k. A unit vector perpendicular to
both a+ b and b+c is
1) 2) ]
3) k 4) %(i@]ﬂ?)
3
If ax b= cx d andaxc="bx d where az d,b# d, then a-d is
1) Parallel tob=¢
2) Perpendicular tb - c
3) Inclined at an angle other thézTn
ABCD is a quadrilateral with AB =a, AD = b, AC= 2a+ 3t If the area is p times

the area of the parallelogram with AB , Ad as adjaent sides, then p is equal to

1)5 2)2 3)1 4)%
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39.

40.

41.
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Three vectorsa, b, care such thatax b= 2_a><_cH :ﬁ =1and ‘5‘ = 4. If the angle

betweenb and cis cos‘l(ﬂ, then b-2c is equal to

1)+4a 2)+3a 3)+5a 4)*2a

rxa=bxa,;x b= a t, az 0,b# 0,b#\ b,:is not perpendicular to b= r=
1)a-b 2)a+b

3) axb+ b 4) axb-b

Let a,b,c be unit vectors. Supposea.b= a.c= ( and the angle betweerb and c
is g Thena =

1) i(EXE) 2) iZ(BXE) 3) i3(BX_C) 4) 14(BXE)

If 2 and b are not perpendicular to each other andxb=cxbra= 0, then r=

1) c+=2p 2)b=-8¢  3)c-2b 4) b+ 8¢
b.a b.a b.a b.a

If u=a-bp=a+ kand H :m = 2, then ‘G+B‘ =
1) J4-(ah)’ 2)216-(af  3)2/4-(al) 4) J16-(al’
If a = (1,1,1),E =.(0,1,-1) are given vectors, then a vectoP satisfying the

equationsax b="c and a.b= 2is
1) 3(5i+2'j—2§) 2) 3(57—2]42&) 3) l(5i+2'j+2E) 4) 1(—51—2]42&)
3 3 3 3
Let a,b,c be unit vectors such thata,b= 0= a.. If the angle betweenb and c

is X thena =
6

1) £2(bxq) 2) 2(bx9 3 i%(BXE) 4) —%(Bx&)
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46.

47.
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If a.b=a.cand ax b= ax ¢, then

1) ais parallel tob-c

2) ajs perpendicular th-c

3) Eitheraa=o0 gr b=c

4)b#c

A non-zero vector a is parallel to the line of intersection of“the plae
determined by the vectorsi,i+jand the plane determined’ by: the vectors
i-],j+k . The angle betweer® and the vectori-2]j+2k is

N, 23 g A3

ABCDEF is a regular hexagon. IfAB =a and BC=b, thenAExAC =

1) 2bxa 2)3(bxa)  3)3axb 4) 3(axb)

Let a=i+j and b=2i-k. Then the 'point of intersection of the lineg xa=bx a
and rxb=ax b is

1) (1,-1,-1) 2)(-1,1,1) 3)(3,1,-1) 4){(B1)

If ax b= c and bxc= aj then

D p[=1/4=[4(3[6z1 2 [d=1[4=1 I[p=2[=Fa 4 [a=1{h=[¢

If a vector r Satisfies the equations}_(i+2]_4k):o and Fx(i'+2]+E):i'_|Z,
then M is given by

1y V13 2) 19 3) 15 417
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VECTOR PRODUCT OF VECTORS

HINTS AND SOLUTIONS

. ()

axb=-5)- 5k

—|ax bE+/ 25+ 25 § 2

. (3)

|ax bf= [ad 0[O sih(a,b)
=4(9)sirf 30 = 36(1/4F 9.

. ()

G.E.= (@xb)+ (ax Tty (xc) (bxa)+ (cxa)y (o< b 0

=(Cxb)- (exay (xc) (@xb)+ (txa) (keF O

)

Given|aE 2,|b3“7,anda ® 3H 2§ 6k

lax b
lallb]

Jo+4+36_ 7 1

sin(a;b)=
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(2)

i ] k
Given|2 4 2=16i- 6]+ 2xk
2 X

= (20+ 2x)i— j(10- 4)+ kE 2x- 8

=16i-16 j+ 2xk

=20+ 2X=16= x=-2
(1)

AB =(3-1)i +0+(2- 2t)k,
X =4i-j+3k

— ABxx =6i +9] -5k

= (2-2t)i + (8t—-9)j+ (t- )k
=6i +9) -5k

=2-2t=6= 2t=—-4= t=-2

(2)

Area of the parallelogram

i j k
H@i+2j+k)xBi4k)|=[3 2
30
=| 27 - 6k E~f4+ 36=+/ 40= 2/ 10sq.unii
(1)
Area of the parallelogram =
Liaxbed 1 7o 131 10k)
2 2
=|-i-7j-5K|

=1+ 49+ 25= 75= § 3 sq.unit
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10. (3)
Vector area of the given triangle
=(1/2)(2i+3])x (-2i+4]))
=(1/2)(14k)= 7k

11. (4)

Area :%| (2T -7+ K)x (4] -3K) |

:%|17_i+ 6+ 8K)

=%\/289+ 36+ 64:%\/ 38¢

12.(2)
Let A=(1,0,0),B=(0,1,0) and C =(0,0,1).
Now AB = (-1, 1, 0) and AC = (-1, 0,1)
Area of AABC = (1/2)|AB x AC|
1), - - — 1
:(Ejl 1+ J +k|:(aj\ll+1+l
1 .
:(Ej\/f%sq.unlts

13. (3)

Let A, B, C be the given points.

BA=-27i~] -k ,thenBC=-4i-4j+2k
i] k

BAXBC=|-2 -1 -1=-6i+8j- 4k
-4 -4 2

Area of AABC =
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|IBAXBC|=|-3i+ 4j- 2k

=/9+16+ 4=+/29 sq.units.

N

14. (2)
GivenA=3a,B=b,C=T¢
Now AB = b-a, AC=t-a

ABxAC =(b-a)x (c-a)
bxT-bxa—"ax ¢+ &

=(bxT)+ (ax by+ (cxa)

But (1/2)[(ax b)+ (bx ¢t} (c<a) represents the vector area#BC.
Hence(ax b)+ (bx Tyt (exaF 2 ABC
15. (3)
Vector [ to the given vectors
=(i +2] +3k)x (=i +2] +k)
= ~4(T+7-K)
16. (2)
Required unit vector
_ (i.42]-k)x(2i +3] +k)
[ +2]-K)x(2i +3]+K) |
L (57-3]-K) _(51-3]-K)
Vv25+9+1 J35
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17. (3)

Vector perpendicular to each of the vect@is- j +k and 3i+ 4 -k is

ij k
(2i-j+k)x@Bi+4j-k)=]2 -1 1
3 4 -

=3i+5j+11k

Unit vectord to each of the vectors =
-3i+5j+11k
V(=37 + (5)2 + (117

-1 (5T+5]+11K)

V155
18. (3)
axb=2ix2]j
Then the unit vectoR to @ and Fis 2—2) =1 *1
Ja+a 2
19. (3)
(i +]+k) x(2i +] +3k) =2i —j -k .
_ _(2T-T-K)
Its unit vector = ——*~
Va+1+1
0 Vector to the given vectors and of magnitude
S8R o7 oy
J6
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20. (3)

21.

22.

23.

The unit vectoflto @ and

(axb)_
|axb|

I+

+c (given).

If € is one unit vector, the other unit vector is.—
2)
G.E.=|af|bf sif6+ |&]| || cds

=laf|b} (cos6+ sif®
=|af|bf= & B

()
Let b=xi +yj +zk

Givenalb= 14= 2x+ 2y = 1...(1)

= 3t | 8k (given

= (2z-y)i + (x-22) j¥(2y=2x)k

=3i+j-8k
=2z-y=3,Xx-2Z2= 12y 2% - 8
Solving (1)and (2) : x=5,y=1,z=2.
Ob=5i+]+2k
(3)
We have(ax by + (albf =& B

(Lagrange’s indentify)

—144=16F (- [a3 4
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:>k_)2:9:>|_b1= :

(4)

(ax by + (albf = A

— (absin@n¥ + (abco8 9=\
= a’b? sif@+ & 1F cod8 =X\
(AP =pth=D)=A=& 1

3)
Given|axbE 8Tat 2 |b|

(ax by + (alb)y="& B
Olax bf + (@dbj =T |6
— 64+ (alb¥ = 4(25)

= (alby = 36

Dalb=6

1)

axb= (2i+ j-K)x(-i+2]-4k)
2i +9j+5k and & & 2+ 3j+ |

Now | (ax b)(axC)¥ + 264 2
4)

Givena=-(2b+ 4¢c

Now, ax b=-4(cx b’
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=4(bxT)- 2(cx b= 2(bx ¢
Again txa=-2(bx¢
G.E.= 4(bxc)+ (bxep 2(xcF 7(B ¢

(4)

t=axb=TctOzandcOb.

Also a=bxt="al b and &~

= a, b and c are perpendicular to each other irspair
Now axb-t= (bxtk b=t (.~-a=bxT)

= (bb)c- (b-Ttc)b="c

—=b’c=c(-bdctand b & C

=>b’=1=|bf=1

—|bE 1= b= 1(If [b% b)

Also |T E[ax b+ Ta® sim /23|
=Cc=a.

O b=1andc=1a.

3)

alb= bc= al(b- ¢y |

Or b-t=0orad (b-¢
Againaxb=axt= & (b-"cF &
or.b—T= 0 ora is parallel to b~

= Sincea# 0 given, we havéb=T.
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31. (3)
Vector area of the triangle ABC havig=a,B=b,C="Ttis
%|§x_k)+_b><‘o+‘o<‘a
If p is the length of thé&] from A on BC, then the area of ti\BC = (1/2)BCP
:%léx_b+_bx‘o+_o<‘a=|—; Te b
=p=|ax b+ bx et "at Je b]
32.(3)
a+b=3j,b+c=-24 4]
Now the unit vectofl to (a+ b) and (b+7¢)

_ (@+b)x(b+T) _ 6k :ﬁ_k:E
|@+ Dby (b+T)| [6k| 6

33. (1)
Givenax b="x d (D
andax<c= bx d (2

(1) - (2) gives

ax (b-T¢)=(c- bx d
=ax(b=T)- (c- bx = (
=(@=d)x (b-¢)=0

= (a-d) is parallel to b~ ¢

34.(2)

%| (Za+ 3b) (b-"a} pla |
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:%|2§x 3bt 3x b4 pla |
5 _ _
:>§|a><b1= pla b
peS
2

1)

Given ax b= Zax¢
—axb-ax Zc= 0
=ax(b-2¢)=0

Sincea# 0, we haveb 2eA~
= (b-2cy =A2&

=|bf +4c- 4iTeA? Td|
where[a$ 1]H 1,|b| 4(give

16+ 4(1)- 4|b[[c|cos(b,&) °x |
= 20- 4(4)(1) coE co‘é%) =\?
= A2 =20-16(1/4)F 16

=SA=#4

Ob-2c=t4a

(2)

GivenTxa=bxa,x b="a |

= Fxa==(Txb)= (Txay (ix b= C

= Tx(@+b)=0
= +b

=l
ol
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37.(2)
alb=0=al band&e & @~
Oa||to(bx ¢y &= t(x—c)
=a’=t*(bxcyl = |bf|ci sint /¢
= a= £ (1)1)(1/4)
=1=t?/4= t=+2

Hencea=+ 2(kxc).
38.(3)
Given Txb=Txb
= (F-C)xb=0
= (T-T) || b= T-"¢= tt Where t is same scalar
T@E=0= (c+ thyJa= 0

— A+ K 0 &8

bra
DT:E—(E_EE‘]B
ba

39. (2)

We havetuxv=|u || (si® )r
Where (u, v) 8

uv=(a= b)a br 4- b
slaf-|bi= 4 &£ 0

2uldv=(u,v)=90
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OJuxvE|u[d]v]|(sin90 )

(n=u?V? = (a- b¥ (a+ b¥
=(a®+b*- 2ab)(@+ B+ 2a b)

= (8- 2ab)(8+ 2ab)
=64- 4(albf = 4[16- (@A B ]

=|uxvi= 2/16- (@5

3

Let b=xi+yj+zk.

Now axb=c and a &
i(z-y)+](x-2)+k(y-x) =] -k and
X+y+z=3
=z-y=0,x-z=1,y—-x=-1
andx+y+z=3

Solving: x =5/3,y=2/3,z=2/3
Ob=(5i+2j+2k)/3.

1)

Givenalb= 0="a"¢

=alb and &l ¢

—a isaunit vector perpendicular to bathand . Also |b |z 1= [¢

ol

X

O
|
ol

=+

ol

X

ol

bXT: =+
|b|[c|sintt /6)

I+

2(bxT)
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42. (3)

(b=ac="a (b"c¥ ' ...(1)

I

xb="axTt= "a (b-"Cc¥F |

Q|

(b-<) Cannot be both perpendicular and paralledite a= Oor b-" (
Hencea=0or b="T¢
43. (1)

Let n, = a vector normal to the plane ofandi +j .

i ] k
=n=1 0 Q=K
11
ik
And let np, = a vectorJ to the plane off =j“andj+k =|1 -1 Q0=-i-j+k
0 1
al[(nx n . Now
ik
nxn,={0 0 1=%i-[j=+a=A (i- j)Now,
-1 -1
= = = IX({-)aG -2 -2k)
(a,|—21+2k)—{ }
VAZ+x2J1+4+ 4
A(1#2) _1( 1j Tt
= =COS | —=|=45=—
2 @) J2 4
44.(2)
45.(3)
46.(1)
47.(4)
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