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(vi) = Geometrically |5>< b| =area of the parallelogram whose two adjacent sides are

represented by a & b .
(vii) = 7" Unit vector perpendicular to the planeof a & bisn=+ |a xl_) -
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Problems

Leta = 3i+ 23 +2kandb=i+ 23 — 2kbe two vecto

If a vector perpendicular to both the vectors a + ba
a — b has the magnitude 12, then one such vectsnis”
(2019 Maioy L2Mpril Il

(a) 4(2i + 2j + k) (b) 4(2i — 2j - R
(© 4(2i + 2j - k) (d) 4(-2i - 2j + k)
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Problems =
Leta—3§+ZAj+5’clA(andb—I—3+f:,forsomerealx g TR 3 4
Then|a x b| =ris poss1ble1f (2019 Main, 8 April 11) o /3 2 a )
(a) O<r$\/g (b) \/7<r<3\/7 v —1F

=A .
0*b = 1 &-‘3)" —5Jc
(c) 3,B<r<5\/g M5’—2- ep)] +@&D] —51
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SCALAR TRIPLE PRODUCT)/BOX PRODUCT /MIXED PRODUCT :

e The scalar triple product of three vectors ﬁ;l_):_& ﬁ_’ 1s defined as:

JaxbiFf |’5||E| sin® cos ¢ where 8is the angle between a & b & ¢ is the angle between 3 x b & ¢ -

Itis also defined as [a bé ] . spelled as box product .
@~ Scalar triple product geometrically represents the volume of the parallelopiped whose three couterminous

—_—

edges are represented by 3 .b& ¢i.e.V=[ab¢]

= #°  Inascalar triple product the position of dot & cross can be interchanged i.e. D Prrodud
5.(53(5):(5}:5).6 OR [556]:[555}4555]1 Crom Pstdusd”
- u_/

e 5.(bx)=—a(cxb)1e[al),c]— 5'613]
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In general . if 3@ =a,1 +a,m+a,i :

—f SAFALTA cou

An Initiative by RIS

~ a, a, a,
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b=bl+bm+ba & c=¢l+c,m+c;n

Q . /
B=20-3- N
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Letae R and the three vectors
}ﬁa1+3+3k Jpr= 2l+] ok

and lc=oi-2j+ 3k Then, the set
={o:a,b and c are coplanar}

‘j,a—)/ is singleton
oontains exactly two positive numbers

Problems

(2019 Main, 12 April II)

i«d) contains exactly two numbers only one of which is

positive
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The sum of the(distinct Yeal values of , for which
the vectors, u1+_|+k l+].l]+k, 1+]+uk are

coplanar, is (2019 Main, 12 Jan 1)
(a) 2 ()0 (©1 @r-1
7 e I
| e = @A*D 1(&+’2) s
R B U o= 1,1, =2
CU}“L) + L(_l—(’.k) Tl (l-u) >0 la”& 'l..) =—
’E,L e+ 1- +L—-{L =

\ @F’—) (o5 + - :L) = (p={urdlu-) = & _)sz) /
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Let

a/=§+2}+4l},

‘b= i+2€i + 4k
21 + 4j +(7L/i —1) k be coplanar vectors. Then

the non-zero vectora X ¢1s

Problems

and

4 SAFALTA com

An Initiative by IR ISIEN

(2019 Main, 11 Jan 1)
\_(aa/1on+53 v /(b)—101—5]
(c)—141—51 (d)—141+5]
(B?=I1'13+4nc
M RiD = |, 1 4 [ B aTwijaie O
2 4 -
A3
= -3 = ~
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VECTOR TRIPLE PRODUCT : |
RES % .S beany three vectors. then the expression\LﬁxE\)J 1s a vector & 1s called a vector

triple product . 1LrBie o
| z
b

I?i’s avector. since itisa cross product of two vectors

GEOMETRICAL INTERPRETATION OF 3 ¥

P4

2
Consider the expression a x (b x ¢) whichitse

a & (bx¢).Now 3 x (b x ¢) is avector perpendicular to the plane containing 3 & (bx¢) but b x ¢

is a vector perpendicular to the plane b & ¢ . therefore (3 x 1s a vector lies in the plane of

PR

5

pr—

—N

b& ¢ and perpendicular to /Q/Hence we can express ax(bx¢) in terms of b & ¢
—— ol

1.e.ax(bxc) = xb+ yc where x & yare scalars .

I K

@ @Gxb)xc=@.0Ob-(b.0)a

B eEeithad [T 3 = e —@-DB DT
@ (axb)xc 1:(/(_/__”1)XC) ax@l?) - (@B el @) DC {LO?‘,IO))‘:’E @ &) @

ax(bx?¢)=@.9)b-(@3.b)¢
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Problems

|\ 3l= [ty =3

Let a=2i+ j— 2k, b=i+ jand ¢ be a vector such _ﬁd: \

thatle —al=3,(|(axb)xel|= and the angle u L
between ¢ and a x b 1s 30°. Then, a - ¢is equal to [c—a) =19
- T (2017 Main) W@*Q) =G
CE N ERCE @ :
[@l+|ﬁ\1-3233‘q
-
Dy ?| =
;@LQ“( - L4+ §-2.0 =4
B =8 D [FxEl=3 2.2
13)=13xB) = [@l[elSn3o =2 _ P.0=2
118) 2 e @)

2 . -2
r l ’ ) &
_— = 2 ,T—'Z.;?"' Ko=) '&I‘!;.‘ 114'31-#1? =3




Problems

Leta=i—3,b=i+}+ k and ¢ be a vector such that
axece+b=0anda-c=4 then | ¢|? is equal to
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(2019 Main, 9 Jan 1) f["') +‘3[—I)T'l(
(a) 8 by © 9 @ U
2 2 __.A-‘Cl't'zfg
9\ 3_,(;}"‘: [ﬁ‘flz'z- 2
/ Gx2 + b =0 el =4 e1* R-2=4 \
——  —

Tebet: o ot L th ®
By (BuEd + Byb =0
Ca.a'a -@'a)_a +0oyb =0

.
A = _a,:.: 3\3\“1\3‘{1\—2-&2"
) = 22 + (-3-3128)°0 = 2 A
4 ' Il
\46 ! ! 20 = al-s)eev =5lé?1_3’£t “SA+¥
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Problems ot
Let a, b and ¢ be three unit vectors, out of which /A . _ \
vectors b and ¢ are non-parallel. If « and B are the ¥ (Bv2) =1b

angles which vector a makes with vectors b and ¢

6 Ve-GR2=LE

respectively and a x (b ><c)=lb, then |o - B[ 1s
2 ‘&-'8:43_’ , 47%=0

equal to (2019 Main, 12 Jan Il)
_ 3T oot =D
Givor: (8 =(BI=[C1=) &= BT ok 6”:-:3
B= B2 S !
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RECIPROCAL SYSTEM OF VECTORS :

If a.b.c & a'h'¢’aretwo sets of non coplanar vectors such that 7.G'=b .b '=¢.¢'=] then the
———— -

e — . (S I GRS e
two systems are called Reciprocal System of vectors.
bxi ., Gxd , axb e
XC cxa ax 3
Note : g=s——-2 b= L C'=

) 3
g hdf 3 b' = O« ¢ ;2&_‘7
EXER [238) »8 0)




