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SCA‘ar;- A C{Uar'\t'itj Wwhich has

muanitude orﬁlj 'S called scalar. e.9., su‘a‘—;.— Let K be a scalar number

(KER) and V be a vecktor, then

ector which s & times
4y v and kY are ‘N

—
ert) v and KV

Eime, Volume, SFced and werk ete. The

Y s a VY
Lo vector V.

scalars are denocted bj letters.
Vector:-n quantikj which has both
magnitude amd direction is called vector| . o direction i§ K>o:
e.9, Velocity, displacement, jorce 0“3 T gre iN oPPosit direction v'f K<o.
cte. A veator Coayv) s denoted T¥ E‘Iual veckors:~ Two vectors AB
or by beld 4ace letler v. ! &8 are said to be equal, if they

G'ICometrical infel’prefatfon O,’ vector hove the same m-fghi_&)de and samge
&eometr‘im"j, a vecter is I'ePre,sented by a direc{:ion-i-eulnel:lcol

line Sejment AB with A its imbkal pm‘r’:t‘

and B its terminal peimt. 3t s often
found convenient to dencte a vector

by an arrew and s wrilten eitheras

AG or a3 a boldface symbol like v or in
vnderlined formy.

Magnitude of a vector:— Let vie a
vector, then its magnitude is denoted

oy V1 or simply v. 8t is alse called marm fvfa
or length of vector. 34 the line AB /o(g%’

— N

represents a vector, then d:'stonjcgfgj
j—rom pl‘..Fl to Pt.B will be mgﬁ@/\»«fude
of AB and is denoted BJ{&E?\J’

—
tors w and

Fal"d"e| V“-‘tars:- Two vec

?‘are sqid te be Parql[o_\ 'if-

T k. 5f W = kv then

:~» same direction i§ K>o, Also

-:Kv ofr

il

f—
L
T and V are

J are N oPPosite direction n‘f— K<O.

§ Addition of twe vectors

| €4 ectors ;'5 e xplained
Add F\g&b\n 0{— Ltuso vec p

bﬂ@i?f&fifowihg e laws:

) Triangle Law of addf'ﬁ"m"
94 two vectors a and b

represented by Eweo sides A
BC of AABC s.that the

terminal peint °_-f- a coincide
with the inital paint of b,

s and

Unit VeCtaf':‘- ,qf\,\,}g\v* or whose
magnitude s one\CfJn“:S) is called
vnit vector. Unit vector of v 13

written as G(r‘eqcl as vhat) arnd s

defrned as; . V¥
IV 1

Null VQCtM':' A vector whose
magnitude s zero .»: but no Specific

then the third -side Ac, A
°f the triangle gives vector sum

=2 —
(-e., AB+BE=AC =» a+bk -AC

(iiy Parallelogram Law of Ad
8

93[ two vectors W and

e

L | resented b ~
direction S called null or zero vector. v QFC\”’-P AR p “q”'-z_t.
1 two stdes AB an e

b
N

05- ligram a3 shown T
in {«y, then d:ajonal AD give the 3S0mM

5t is denoted by 0.

Negative vectors:— Twe vectors are

said to be negative of each otherif

they have Samée majn;l:ucle :ut oPPoSit&
direckion. §f AB =V then BA=-AB=-V
and 1BA = 1- ABl (" The magnitude of

a vector is a non-negative nomber),

10 s @. C'.'.".
B2 pakcity.org 5 .
© p g ) O A A :C s =

4 = AC = 9."!‘?_
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POS"“Oh VCCtM":- The vector whose
P is called PusiHon vector

oi\'—-
of pont P .

posil-_io'n vector o;. P-= op

] &
Vectors in plane:-

/
Let E)-Fg-:g_ be a vector nn v
wy-plane. e reselve Q.
« and Yy be the x’

hori zermtal and vertical |
r.uf“Pone.ntS o§ Q r'eSFecl:th_'j.

Then a = [ % 'J] s a vecter ;'

g

in xy-plane.

Add( tton:- Let

be two vectors im plane,

. . N
a..:'-" [. ﬂ'ajl]; b~
ther

' ) + L™ 'jn. * [1"":3-’:'!*31] LS —
i-l' b [ A, .jlj [ -: ] —"E[x/ﬁ{j;%amv 'e 5' F‘-nd a uvN!
O.E['xl )3|j; b ff;x‘:;f the d.rect ion cg' {he VQC-EQr

° L]
where ¢ and J are called unit vectsps
along o—AXIS and 3-—0'1;5 rengce;uuj_

Now I'f' o~ [ %,

as;

is at origin O and terminal Exdﬂ”Plei- Ear

p |t

) Yy + 2 = ul

*1¢
(;‘/) \!_.-YS [l‘;

9] ther a. can be written

o (0] 4 [o8) = 2(Lo]#I(e,1)
> a = xf-f-jf
y_:f_l,-d] and We [:.,5]
y v+ = [ "3]"'{’-/5] e[ \+2,-315])= (3,2}
-3] +2[25) = [ -12)+ [ 4, 10]

= [4& sy, -12408)=L 3,-%]

l;;) Ve w = ‘_l‘,-—?t]"[ )_'5] -:[t-?.,-B-S] EL--I‘,"8]
_3]-[f)-31: [_c-l,-'s-fs] =[0,*)= 3

J E vecker in

Subt raction:-Let L ' e vectr
be two vectors M plane, {hi%ﬂv ) Y= 2L+ 6):_ b V=102
'a::__fgr ['ﬂnijl]-[xz;ﬂx):ﬁgé’ﬂ-{)g;’sl':jl] s"ut1on:- v e 2-5-:"'" GJ::[J./(]
~S N = r‘ﬁg._: $X/0
Note:i~ 8f K, be angiscalar and o iz JGr+cer e Jar36
H :'} y < Kxiz - J—a )
a‘g[u,j] thern K i [ j.] [ 9] V] = i: \'_)_,(.') __L....[--_-_/G)
( ECtOf' Ta Now B\l L = e < 2Jd7e
Masn‘tUde af' a v \-\-"\ y - ' 3
L
Plaﬂ €~ Y pL03) S F[;%J]’:; ;_% = [ 1o Jto
et &=(03) b V.ectm.- i\ 9 5 e A+ 3
plané& as shown ' 5"3‘ | Jio TS
' l' _ _ Q]
then by pythagoera’s o Xy Vv = [ -2 I
theerem, lcﬁ,":lﬁll_'.Ih?ll o \Y_‘ _ m_ _ m—_ =
a (BT 2 +Yy vl = 295
\>\ =
- a = m which 13 magn;tudt - -_i _ (:_i’_i'_] - -;[_"’v“]
e; . Now v = L (30 1 )
1 _
Another notation fo!‘" e | - ¥ - (2 i-y-(% , =)
representing vectors in p L e
! v = —=¢7 ?5 J

—>
Let gx and o6 be twe
vt vectors alerg
x_..qm‘s and 3..am's x’

oA (=
——
AS 6-;;9['.»"] , "C;Bﬂ[of
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Example 4. % Aeco is a paallelegrar \i o aT

sthat the peimts A, B and C are respects - T T

-ely (-2,3), (1,4),and Co, -95). Find the | Example S. % a ard b be the pv;
coordirmates ¢{ D. ﬂﬁ-FA amd 3 f'e-SP.w.r'-t origin O, and
§olubiom= Let D(xY) be the C be pt on A sthat GE= otk

O

p
req. poirt . 7 ¢ | gnen shaw that C is the mid-pant of ae.
As ABCD is Mjram. . -
- | on'- " a
= 5S¢ and AD = BC A Salut' 2 2oL -'a:‘!rj—b

=2 . (o, -5)- () = Lom%, -5V

Statement:- Let Ao

b : s
‘ are & amd 2 ANasd d v
whose pasil:mh vectors (p-v) a ik (o) ey an L Srom A 4 B.Alse
: {nt P d;vides A (\:{Ni K’ C. s Qquldls Q - . |
rESPecENe‘ﬂ- 9} @) Fb bon Ve(tbr/ﬁ D o % collimear. so C 15 rnid Pomt
rakvo p:q. then the pod N A,B.C are
: . = 92 +Pb.. : %\“’ °§— AB.
is given b} - (0
A+ Pf’ J ‘36 Use vec{'.bl"s, to pr'ove.
P"OOf"" ~ ExamP “that the di‘a.ﬂor—mls of.

a. llgram bisect each other.

& (mAP) = P(mPR)
—> —>
- q (AP)=p (PB)

—_— >
=¥ q(OP-OA)=p(OB-OP)

_E and -é_t,) are dl'QSOf"lG[S.

_s - S rom ' A
=4 W(l‘—a’)z P(b"r} ‘f\lau -thaef;E d"ijhqls Dﬁ;" bl-scCt QGCh
- - > - Iy = hh@.f {‘E-

o - Pb=PF s qF+pr=Pb+Ya 6 |
T paad w PedarpE p-v of ravd point of A2 = P of mid point of 85
= _ pp+ - T = g s

~ (q,* p)r ’ A+ P Se P-v e‘; mi'd Pt. 55 A_e = O-_'f‘_C. —_— )
T p-V o d pt. of BD = 'E:—&'
HenCC Fs = a{a ¥ Pb f___v,m'-‘P - b T
a/+ P As pL+d=atcC so .
: S2 _atc i
Corollary:= 5¢ p is the rmid point of vy of wid pt.of BD = Sgr —uS

By (b qnd (i) we conclude that

Ehe . = "
i Mk : 3 d:‘qﬂunqls bisect each other.

Please visit for more data at: www.pakcity.org



Exel"Cise- 7. i Se

7 = . pA -3 - el =
write the vector PQ n the ferm 20 42)+1-3) = - ~J
QL. XL+y). YRR iD = £l -£)=08ve)=0
1) p=(2 3), Q,(6,~2) IQS Fimnd the vutorhjr01%he PoihtA
- Lol e = f — L
P.v ,;, P = 6-3 = 2L+ 3_5‘ ; P.v 55_ Q= 5-5'-55_7_; to the. ornﬂrr'\ wherée AB zl_f_._ :l_
—_— —> =2 - o B dlaileas ard B is the poi‘r‘:t(-"?-,s).
o PQ = OQ-OP =6c-by-(2Le3)) = 6¢-2)-21-3) ’ —> , FiQin
50, = Ui - 5] Solution:— AG=1 0C~®) (origi)
» - A—g = —O—é— 6—3 , E_B.-'-'[-Z?-ﬁ.r s-0]
W) P': LQ,S), Q_,(.""\/"'é) N R e ___é_,. 08 _-,-[:-)_) 5]':'2.1,*5;}_
DA

OA =-6i+7] o AD=6L-TJ

6 Fihd ; U;;t vector i the
Q *directiom o{; the vector given

below: ¢ ¥=20-] i) v=Li+ L3

L P

I3

2- - »
Solvtion— o> v=2£-), wl=Jd@rsen”
o jul= Jar+tr = Ji+t = o - V| '(:Q Gq+1 =4J5

Al O 2
¢e0 R W) . N?AZ{:\ v 2¢-J ! .
' Ju) = L oyt = J9#E =J15 "(”Q\\V = e B - _— = _(’-.E'."J.)
1L = J(3)+- 4 V| = J5

"y
_ « = ¢ 6 Q,a }\M;"
03’97‘ V=2C-7j ,v=£L-6 and .
wJ

Find the maanitude of vector u:

oy w=(3,-4)

=

=2'-5-:"7:.’. , 2=, iy Y= - "".5::'.

g

SOlUtion:'ﬁJ“:'ﬂ - rJ()—)"-{-(-" L — ,lq.}.l‘?-; 453

: . L 2
Land 506 votia B | (vie [(1re (8
= -1;4-]_ cind the f-e.llol.m(ﬁ%i?‘] 2 2 4 . 1Y (3) (3->
: - Dy
vectors, (i) w+v-w  ib 2_9_..33\3:‘3&«_9_ = -!‘;--!- 3 = _Z_ - 1
- ?
) Lo + L v+ L w ,“”“‘EQEO A
R W N ve X _ i+ 3
: IR M == = Tl
Salutmn:—m L"*’\*’\t‘jﬁ = 1 s =
= 2E-T] 4+ C-6] = (~L+] ) V= =J3 . 1 R 2
J =TT ) LR L (O S
= . [ — _ ) _
semBlwsmd = Aoy gl SR Y C
&;)20'3\’4“4'.}-,:2 ,1- . . s s (' # - q
=TontE =20 RNl v B, Y T -B

!.
‘;‘I

v,
= -3 +48) 1
- -3¢ + 8_] Q7' 3;- A’b Qﬁd C are rGSPecl'_'n/n_'j the
~y), (4,0) and (1, €).Use vector

(W ldalvalw= ) upyew points (2,
2" 27 2 2,( =tY+E) methed to f.;nd the coprdirdtes of the
"-""";:(7'.‘:'1__*-‘7-“6.):"-9:"'!):-%.—(1-}:—'2_4:) Poff\tb‘-‘-: } - l
= _','-_- 6.}: H ABCD IS ligram <t ADBC is a lgram.

u’ti'on:- dy AC2,-Y), By e),cll,6)

th m © vtor.sAEadSb' _
Qh ..E-!.-pnd e 50 5- ec n DC*I&) be the req. Pmnt..b

*CD, qiven the four peints A (),-1) [ let

[ =8
B(LJC’), C(-1,3) and D (-2, ) . ABCD 15 ligram-
P — AR So Erom {43
Sbh’t‘on': p-v of A.= oA‘ = 5'_'5# DC and EEIIEE
p-v of Br 6B= 2c+0) =2t A P ) . ’6[2 -
so Eg'—' ‘J}"‘FE\ = lf-(‘:-i)glg"}:'fj:i-f; Now A_.B: [Q,ﬁ]"(zl-qj =[L'#-J o+ o
New, p.v ef ¢ ocC = " - - [(%y) = ("% &-J)

_ "1"52 - (2,4) =(t- %, 6'3]

Please visit for more data at: www.pakcity.org



- Lz l-%

-p '1.:::'*""'J

’ '-l-.'.-.-""J -» ULzl-1, Y= £~
3:: y Se .DC‘K,S)-_: C—l,)-)

"1 Q10. nec

Use veckors, to show that
D is a \Wgram, when the

peints A,B,C a~nd D are rCSPecLivelj (o,0)

(q,0),(b,t) and (b-q,c).

Q) .
req. pt b,c
et Dix,9) be the T&q Pre & | §ofution:~ Since ACo,0),BL2.0), C(B-C]
As ADBC 13 llgrorn.-_’ D(b-9,¢) e <
S m ' AD = C
odf—r;s ”'f:g AD B p A
an < _
New ;-E; € ["lajJ_ [":""] = L“" l’j"'qj
eB = Lwed-Leds Lu-vemé]=03,mc) . —
_ m if AB=0C
Fg = T8 = [x-33t4)= [3.-¢) ppep will_be 13 5
- = - (O EB L= BC' -
+ %x-2« 3, Yty=--6 =+ x=5, J and e ‘_n,b)-["z"]: (a-0,° o)

se D(x,Y) =DCS,~1e] '
54 B,¢ and D respectively (4,1),(-2,3)
Qsi and (-8,0). Use

the coordirates of the paint:

Jy A if ABCD 3 a \lgram o B if—nEB

s°|uti0ni—'ﬁ) A i{- ARCD s a llar'qm.
"'Brﬁ) . Let A("‘Jj)

- BLu,N, c=%3), D( ; .

Dis aﬂgmm

> 'd

be req. Poiﬂt-
As ARCD is lgram.
—— llDC {"“ml
Se fTé*EDC- and F_\? a 50{“‘»}\?\%

AR » DC = Lu { 2 N\
¢ 1-4=3 cmorzl-b J= 1-3
/ \&

Yye==-2 Savp (-1,-2).

iy E if AEBD vs lgram.
v A(-22), B(L\,l),D(—a‘,o)

Let E(,Y) be the req. poin‘l:.p p
AE b D 'S IISI“' am . SO
M " a and RENDE \ i

. A

AC-1,-2)
j-Tim)PaP‘_"t C"I)

= (n,)-[2) = x4+, 9+r)

" fé [y,1])-(-84])¢ (u+s, '=¢]) = (12,1}
AL ;’E’ _,'53 -> [1+L,3+1]:: (12, 1) -
e <+ =12 34'1::! > A=2-1, 3-‘-‘- ,,
x=16, §=-1 S° E(r,s)-.-.:__*(w,.-')'

y ~ ad BP =AB, find

8L O is the ort9i
the point P when

QO.
(1,0) T€ SPetHVC-'j :

Solution:— A (-37), B( 1,0)
be the req. poiﬁt arnd 0(0,0)

Let P(1,Y)
is e °h3'2_',
- 0 — F‘B
[1_.&,3-6]::[!-{- 3, 0-1) 1
= = > A=l,Y=-
o [ ) = [, 1) . Pll,‘j)-PU-h"'l)

vector methed to find | e = (b,e)- L= %

Y -é TD. Fin
Qii’ :i ?:he-point A when poin*‘-S 8.,

are (1,%), (-12,5), (q,n). rzsPechelj ;

Let Al%,Y) be req )_ u-)
S S -
ﬁﬁ [‘113'[-"3:‘:[} ,lI'S‘):‘[s;G]
[_.-z 5)= Lu+2,
C‘:'E),._. [u)\l.)" )
As 'g'é.-_'c:'g (given) ‘
6 ‘) = \—%= 6; L—J:
)

s Y= |—6&

= A =5
y P91 = AL A vecters of the

] asito
QiZl ::I-::: tohg-e ;vsision os. the \th-e
.Seamen’t.s joining the f-o(lou::tj pair
oi. po'in'b, in the 3Ne_n ratcos 1C._3J.
) Palnt C HiH"‘ Pbs'iEEOﬂ VEC‘LOI“' L J

- l‘
d p At D with Posi”c‘fﬂﬂ vector 3:+4J
anm °

in the cate L3
'o Let

- a).

T be req. vecter then

- pbt+tVZ
/ a——
P+

Here 0;57—5‘31 y D F 3!.:-{-1;, p:q=U:3

,; -
r i)

Seby e T = U(3L42j)r30L73))
e
. L+ 3 . s
= = 120+8) 4+ €L 18¢-3 _18,-1]

5 7
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iy point. E with pesition vecter 5§ and and Fen= EN=>FG is W to €
point F with posiEien vecter q":"":i. N ratio | o EFGH is Pparallelegram.

2.t 9. - Iy Soace

50‘0“-;00":- Let ¥ be the reqg.vector CaﬂCePt af vect Y F

then 53 it f—urmulq, Fo P9 Bl 9n three dimensional Az
P*ﬂ/ .SPqu ,f\o)(.l: YOY'ahd 202

a,=5]  b- hed) | piqy= 2.t 5 are call ed coord;ﬁat: axeys.
o oY,
F o= QXUuL+))+ §(S5)) _8c+2)+15)| The plares made °J X

7’
e xqrc Kliiltlt'--

1+ S 7 | YoZ and ZO© .
= = %_1_._4- 2‘-;:-J called XY-plane, ?Z_P
i d zx-plane resp
: ent s 2 :
Preve that the line s€9m e oo
Qiq'joining the mid points of two These plangs ar 7
mutually or—thosor‘lal to each other,

sides of a triangle is quallel to the | |
third side and hqlf- as long. NOt‘:"’ 9{_ P is Po,nt in Space then
b will have three

@ alQ)
Solvtion:- Tk o abar alsrvg e

ret &, b, c be the ry-axnis and Z-axis.
b 2 .
p.vecters of A,B.C Dct*f-) 5(5’{-) 4 a, b,c are dual:anceso : .
rcspecl:{vely. then a!onj X—-qAl's, Yy=-axi$ c
b and 2-axis resp. IS
P"v = o= -a—-+ b cc&’ e °%
P. v o;, E - Q +¢ l__f° :g}él'ﬁt P are y 4 —
— X, {“‘iﬁh‘b(q b,c) as shown N 'f‘ta Let U be
¢ = oC-oB=c-b—u0 I on vector
sy —> | N\ "x:(:/;jk vector iM SPQC& whese P°3' °
C N\ &~
oand DE = OE -Qob = Q._-%:)-( % 'S o—f; then @ =0[%yY, 2]
A {W # £ I ’ Uzl A, L
= (25 -2-b) '-‘@"3\ 2eb) now (13 Addition:- Let u=[2.9,2]
e - LBC (“w (D& @DE&BC | 'y (x,),,2] ter
. < | and DE is half to BC W+ V= ['g'):,l) ZI]-!-L’(LJ:’L’ZLJ

' ents
Prove that the Liny bejw;fn{:he. = [ A+ Ry, 31""31 le+z'3]

Y

Q‘s: Joining the mid points | \ )
e o Jundritateral Laken i ordsr i DL opance - Let = (%02
Lorm o parallelogram. , v = [%a,9,2.) then t_%—’&.'.=["~u‘dnza]'[“a.-‘1...2z

so|uti0n:- .
bid)

SUPPOSC- ‘l‘-hat &;b;f-_
and d are Fosi' alle
vectors of A,B,C

Z
¢ | be any scalar and u={("19,2) then

ww = k(%Y 2] = (k% ¥, K 2.]

d O respectively,
i;:en so F Ala) £ | Masnit“'de of__)a :eﬁt:-]r f:na_
= & o M
pvof E= T2, puof popae ¥ Space):~ g length
d Rz i~ Space then !
p-v of G,._..,g,_f_f_ , PV ¢ Hza,d veckor? ajﬁ;tude 'S
., -3 rm or &L . e
PP B - RiE - (840) - et sl D ed by (T and eF0C 9
Fa = .- OF + d i-‘:-f- d-b
J—
H&
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EmMP'e 1:.— FO" the’ Vef_tor—s‘ p4 =[1J |) 3]

el We (-, 4,0). we have
the following. i, yyw =[1,1,3]+[-1,4, o)
=[2-v,1+4,3+0]) =1, 5, 3]
gy v—w e (2,1, 3] =[-L 4, )" (1+41,1-4, 3-0)
= [3,-3,3]
iy 2w = 2 40) = L2 A)

@ |-zl = 10,0 38) -2l e

= |(2,1,3])-
J) ’(['1; B;OJI

- ((2#2) -8, 3-0]] = L4, 1, 3]

= Jlu)+ (DHO) = [16+494 9 - 74

Properties of vectors:—

(ir Commoutative property:-
t w and V¥

L

For any two vectors
—— o — —Li.
e +V =N +

Prmf:"' LEt :(.x”ﬂnz']lvﬂ[x"‘j"zz]

* -a;"‘";}) - [“'J%.,Zq]" [x; ,3“2.;_]

—3
w

= [ L % . S 3]""31, Z,-f'Z,_] "5!1 real nurmbers

= ['X;"]' X, “13.+31 )zl+zl]

N {1”32: Z;J 4'[1')5:,2!]
DS
. V+w  Thus "\2\@9«
o & a' %;I-
(i) Associative propmﬂ —
For any three vectorgw, V.o an

—

1{'& ==
= U +(\TIS\\-\‘UJ)
ﬁ’t*uauzlj. 7:[11"33-121-]

A\
s

—
T

—
+V

P |

w

>
('\:\.-)4-7)4-03

= (%99, 2t ['d;,ﬂ,_,zz])* [%5,95,%3]
A 3, 1'3;., 21*21] A (_13: jJ,ZS]

= [ (o + %) 13 ;('3: * 3:.)"'33, (zl"’z:)fZ;J

+y) , (it dy), Z,HZ,,a-z.,)J
+ §n real ~umbers
associach law helds

[aat23, 9,493, 2.+23]

=‘.‘£|-l'("‘:.

c.ommuta'li“:s- (

A8
law holds) o2

) 2.QY1S resPecHVC'J'.

; Sim; lqus, (‘—::1)"'-\?-: [-13-3,"2]‘*[1) ‘:LZJ
(rorny -399,-202) (0,0,0) 5

for‘ T = additve imverse
e

| Thus

S = U,

w Distributive property:-
oty o=
9¢ K, be any sealar and W,V be

S =Py =) —
two vectors then K(O+V)=KU +Ry

Pf’a; sr Leb W = (1.,3.,2-‘] AR LTS Y Y
F([jlaal;z’l-} * t""\aj l.;z-\])

KL&’;\?)-'-
{0+ % 94, z""z"']

([ kut %), eey+), K(Z.-l?.‘))

= (ex, 4%, KQ+tR, k&t %2, )

= [ k%, Ks,,uz,]+[_nx;,n3“tz.,3
=k(%,Y,,2] + K 1,0, 22)

« KT +KV

MultiPlimHon Pforlr‘-]

lars and T

vy Scalar

beiM9 sca
-

2\
A
C

be vectors aleng
x-axis, 9-ax's and

A(go,u)

e K
“ OA: [l-io)‘];

hen £+ [n), J=lome), we (o]
K are called ori ©

B—E’, < (0,0}, Y2 0%) )

where ¢, ) armd
vectors alohs L-axls, 3-—0\155 ard
2-qn1s. Now ¥ °=(%)Y %)
tten as
then T carm b€ wr >
+ ["’)5 6] + [e,e. )
'fj?':‘-‘- ‘_1‘10103 ‘ ,
=n(1,0,°) +ife.1,0) r2(e.2
A A A
xt+ ) TRV

=
P
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i SPace:- 95—?;{2 and Of, are
l-.he ngilinor'\ vee_tors Of- the Pb\'ﬁ {'.'5

P(‘x‘)guza) and P,_('l;,,'j,_) Z,)

—) . . 7
The vector P P,_ 1S Given
bj Plliu%"-h]
v—-ﬁ Y
kP =0 P~ 6-‘3:

—>

Distkance b/uq P, and P, = \A P, |

(x‘_—m)"+ (Y, -9 Y+ (2, %)

?vt*i-‘s ":*4

Distance between tws points| Pirection angles and

direction cosines Of a
vector:- |
LQt C.:—(—_)_‘-;,_.(K,S,Z}: 1.‘::"'3:’_"" 2 K he Q

vector s.thal it makes ahjles <, B and

Y aloma c_oord‘iﬁate axX el

| then o,8 omd ¥ a8

. (2
are called directi p(x,9,2)

0-”3'?5 65- vecto

cosp and coS?

are called
directiomM R
cosiMmes °-F v/

1o each other. H
Solutiom- @ o u+2Y= 3’\'5% 3] 4K+ LUl

Rep 6j 4 2%)
EEW) +UE

1oL +15) + 5K

=2(+3) +£+8

-
£ 1

iy - L~ = (2843 4k) - (GL46) 4 2%)
_ . (~6(-9j-3K)
- (-4 +6)§.*(3"6*-§)i+("7—+3)'5:
ui +6) +2kK

-
L

\w=-Y-2l = Al (uys+ (6)+ ()" mz,
= 56
v = LUV

= U ond Vv are veckors and have

g

some directtem.

w = —=6

-

Also, € -9J-3K=-3 (2¢+3)+ k)
W= -3

= WU armo @ are |l vectors amd

—

hove oPposf‘te direc ©oM .
Hence W,V amd

W are | ko eachothe

R

Let —F . [‘*’ 312]

= AL+ Y)+ZK

o lF'-’l = ’ xz‘-}-'jl.‘. 2_1'
- =249+ 2
r]_ _ _x-l+51-+ .21-

—___—

It can be visualized that the triangle

ﬁh r'ljh*. AOAP)
COSO‘( = 9__A_ . }_ P
°op I
- g
sirm larly, v
. Z-
Cosp = Jd  cesT==
r’ r
o-' 8 A
So - 2 B 1 ‘JL 1
T- X _ 3+ Z
CoSO’\—PQGS‘S*COS - _,F_.; '-F;r?
Lrite
= —_— v
1 r r
oSt cosPrcosfo = 4
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Exercise 1.2,

Let A=(2,5), B=(-4,1) and c(x,~¢) Y| = .J'U) ) 1 = S

Ql' F Ind I) A B (.'U 21 C B

LW)ZCB Y CA N 3

COSR = — COS‘J_‘ =
SOWtwn'-m AR =(-1-2,1-5)=(-3,-U) P™ I3 13
orAB = -3 L-u) i = ul -5)

) 2RR-CB = 2 (-1-%1- S) - (-1-2,1+¢) el = m 26 = T

A= — , CaSP:
Direckion cosiNe? are Co>™t " = f’

Qﬁ Fyrd 5,580 that \o<c+(of+f)J+1K|-

(i;) Y_, - L-—J -KI

-

(7,
’)nrcc!;‘on co.smes are coS

L1

SOlut:Oﬂin \o( ¢+ (o f)_l-} 2K | =

o _[almin @ = 3

Sqwrfﬁj o both sides

) I
o< + (X+1) * y =9
b
= ot e+t 2K 4-9q= 6w Ao +2X-lU=0
N

@w\;ﬁ';»oc-:- =0 (+b2)

¢ :“-—ﬂ/
e o {\‘}{x\o D'( 4 LA~ X- l =0
vecloror number o u+lV+r (v -3Wi

5y 2| O Il i
W) (\SV.+ N\ ?;;/ _ B
P\ — 1) (x-1)=0, &x+2=0 ot=I=0
soiut' ) U4V + W \g;”c}/ (oc' +3)
PE3IK w oX=-—2Lpr o= |
= (.+1_] K +1(3L- 2-J+ll:)+$£- %j+3”v cind a st vector in the
— - k) + F , \
L ¥2) -k +6L-U) W Q8. uirection of v=i+li- K
= 17_5-_-3J+6'& 7 R
B . = ) s - - ‘_-_..+1- s
() -3 = 3!—.-*2-__)_1'2"1’_3(5"" " +3%) s’h’t(‘n' L= -"2- -
. . E _ * » _ 9'{’ .
= 3t-3) +2% 15 ¢ HN - 1Vl = At Gy e ent = J¢
= -1zt +) -T% -
| |;(3' 4+ LK)+5C - ) 3"('( Now G = Zoo LBy
a3V = ¢-2)4+ 2R )45L-) 450 V| === je=
| iy ! % N e
= | 9¢-€) +6K+DL—)+ 3YY

which s req. vt veckor i the

. we -7 +9*§I=JO‘!JL¢ 7% (9)° direc tioMm o_f A

= J32¢ QG 9f @ =3(-j-Uk, B2-2¢-kj-3K
Find the majﬁitude Of the vecl:or

d e = (+2]-K. Far\d a vt vector
* ¥ and write the direction r_osmes pqrallel to 3a-2b+ Lhe
Gy vz 2L+3)+4lk a0 V= (-) —

Q3

(a11) = ’-l(. -5J — So‘dtloﬁ'
5 e 3L +3J+q|¢ 3a-2b+4C = 3(3L-J yi)-2 (- lt-‘4J 3K)
Solutior:= ) V= Tt in] e
V1= J@+63)+@" . 9C-3J - 12K +UC4By 4687 4 +8j - 4K
Di'recl::om coSiNes are = [7¢ +I3J ~ 0K

L (694100
C“""}" ’ C“P:fg , o857 -é; |3a -2b+4¢| = (n)H+ (13)74(-10) = J289+ (69410
) Q.
3 - J558
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Unit vector = 32-2k +lhe_(1c+413)-10K

3G A A
|32 -2b + e | d55%
10
= .'.:'-5--\- D _y- —k
155t 558 558

Find a vector nhose
('umafjni!.ude is 4 and is Par'allel to
¢ii) magn‘.l:ude is 2 and s

Q7.

Li-3)+6K

Paralle| bo "".1."‘.] + K

Solutions- ¢ Suppose &

=2L- .)"' 6\

|lal= IQ) T3+ (6) - m“' #=7| 3= 8B-0C = =L-2) +K-(26+U) - 2K)
S0 ,5- CL = 2L - 3_),,.6& 2_:,_ _%44%& "‘"'::"1_:+E'“".L'C‘-i+7-’f-
‘O-\ 1 ‘_' C'JC s i .
Lot B be a-vector having ma g LIeRICD = Be-§) +3K =—=3(L+2)-K) = -3AB
L ——.’ .
Ly c—e-, ol = 4 _,'z-_'ﬁ‘e-sﬁ Thus AB s Il to CD,
- - ko @ . %° T
o s\ 3 2+ &k we say that twe vectors " an
’B.: oL = 2‘-—9_"-.:"'_4 1 0 M space are paralle] g there is a
e n—[ 5 _ 2 3 6 hl"C 30Ch ‘l'.hdt V=oCOw. The VEC.l:Of'S
e -E = | b\ b = ’-l( =] .‘:"-:'7'-_1_,""-—';") poimt im the same dar'cd:ion i CZ0, ard the
- _,_l; _ gc:-'.l.?:'j-f-z-'_%&‘ vec&;or‘s POIf—\t i the Oppomte d:r'ed:uonc ¢ <0.
R
(Q) E"P@}‘ two vectors a;. leng th L
D SufPose o= —t+)+t are é:?'):llel to the vector v=2¢ - “J"‘Li'" '\
]'6:_-\:: m)lf- ‘\FS o‘ﬁ‘an" V= 2"" ..1.4J +H K |
T _E_ L e b +j§:l_ Y1 = Af(2)+ -t +L&)" = Jy+ 16410 = J36c ¢
- al - \"\En ~tude Now ve ¥ _ :_g_hi-;-lcl% Ve-2) +2
let b be a vector b?m'j) *J : i 6 =3-73d73%
— QY
2 (—€e. b ' = L "”\\N The +wo veclors of Ienﬂ’ch 2 ard
:’EIS N to a.. S.O_ ) & ke v are '.L’\; ad -2V . $o
AT YR B [ N " | . 3 o bisUK
b:in I3 ‘ﬁ: Jé! ) Q—V:z,(,s_,:_;__gi+_§&)=3_ 3173 C
- : (L +=)+—=F v L_ X j4+2l)=-2C+4qy_0
- b",blb'z(ﬁ*"ii A -2V =-2(3 3=’-+3") ycT3d-3
s - Lyt K -
> b= 3.%‘- *ﬁ T = (B) Fimd the cornstant a so that
Q8 of w=2 +3) 4 bk, V=-(+3) - K the vectors v= (-3)+4K ard
“and W = { +6) + Lk represent the | Y = QL +9)— 12K are parallel.

sides of- a triamgle. Fimd the value of 2, so“tion:.-

SD|U'L;0|"1:- Civern that

Equ l:nn3 coeffq'cfent b{ K
2= 2 = A= 3

Please visit for more

Q9 -he POS| 10 VQCthS Os_ -Hf)e
poimts A, 8,c and D are

Zt.--j-l-K.' 3L+J 2_;.4-!..) yk and (- lj-tK.,
Shew that AB i3 parallet toTH.

so‘utlon

v gf, BISOB'_S""-J

P-V of. A 15 OA- l.‘.--i-r}&

P-v of Cis 5C =20+l

+v amd w are paralle] se

= CW = £-3j+L||‘_'S.: C(Q_L:_-F-Qj_—!?-'i'l

= (-3) Uk = acL +9¢) - |2¢K

—3::9(.* C= —-

~ =%

QC = 1—;—'"""‘-i’ ,

| So Q("'—%):i =» QA=-3
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(C) Find avector of lemgth S in the
direckion oppoesite that of v = (-2j+3K

SO|ution=- v=t-2)+ 3K

Qiz Which o the f{ollowing triples

‘ cam be, the, direction angles
of a siNgle yeckors

g us’ys® 6o Uy 30" us", 60°

iz Joyr ety = Jt+ru+9 =41y ™ Ls® 60", €0°
- ) 5 LIS 1-6“.
R e et Selutiomi= > Hereoczus, B*
\ 2\ U -JTE 4 "’H then CoSot + COS p + coS 1
Se required vector M OFPGS‘t QAT L cosUs”+ coS C;s + CoS 60 ¢
D = > Ly :_+ +__= :#_
S SV"i 2 ¢ 4B K') -5 o410 Bk - (J__!.—) + (J') + () 5;&- A
_— e T = - ___ J, ‘ -
} ES(E ,u; " ﬂ e ‘vezn triples are mot d'f—“ ‘0
d b so that ihe veckors | >° J!
|(d) Find o o argqles.

d QL +b_] -2¥X Qre Pam(le! 30 f3 L{S 4= €6*

3¢ -)+uk an iy Here o=

W §
L_e,t L'L 3'-"'_] ""L( ‘t})eh COSO“"-(-O‘SP*COS

Solution: - ) r ot
- 3 e coS
and \l:d[-:_'l'b.]"?‘!-:-' . __Of\d\_fa = CO530+ Caqu* i 3 4 I )
P = ‘ ] . _l_ _ i q
Lso W o= CYL=3C-)ruk=cl@leinbl o mya(2) P27 *
’ - 2
+ 6 _ 3 £1
- SC-)+ UKk acl+bec) -2¢F = 5_:“_'__,___2"_: 5 T ?1"5 o
X
== — : kriples ar< not direc
ac=35—" . be so given *OP
d ¢ K,
- C=—2 ok M Jy an a'ﬁie&;. .
_2c= U = P 2\‘ vy o 45" P__Go YeBo
- c] b-:...'— O n) evr
T 1 o > H:%\ Jchen COSd\+ coSsS %*- COb
F:nd the direction cosines: f@ ot 60
11 fﬂ\'\”'()y qs‘ ,r CQS 60 + y o)
* the given vector: f \r-ia = oS S L ntE
" oh v-3L-j Fok b 6C -2\ F K _ (:IL'_)‘+ 5) + (3 2
- ¢ ”& -
g PQ.. where P-—(J-..L/g* nd Q= (L3,1) ARSI R
" SO 7 Y : los
§Dlﬂ‘t‘°n -y = 3t ) +2% ven tr'-'P\es are directron anq
So g\

ol = I +D+HR) = Jo +i1+4 T roduct of—
Dl"r‘ecl‘.mﬁ COSIﬂQS Clre CoScK = 3l—- , COS :JT-—; e Sca‘atr P .‘_\(Dﬁt Produf_t)
two vectors:
d duct of
: Hon L' The 5cal0l' produ
o) Let V= 69_—2:)_1"5: ;1= de) )+ mt m_———— — TS

t

— Lwo non- 2ero VEcC -

Wiz J36+4+1 = du Jeroted by - (read 5s W dot<V)
3.

. . = = =
; : esS are K= — , Co5p~ ‘ ‘ K
D‘rec‘tlor\ cosin are, coS Jo ’ F Jul| and de f"ned A3, y
. v
Card cos¥= 2.7 [TNT lcoso L°

. w = — - | 1‘,""-{) -\-f
Llll) ﬁ* L—-L 3"" \ s.) ( J —‘
’H.—- .-L -r)-)-llK-

ard Co8B = =—

| where-B 15 Oﬂg\e {-r‘om u. to v and
- csbs K.

l l . ko ¢
(-|)+(2)+(' RARE Definition —_aithj and

L w= =0 TS
0)(3n plane) -
mes are,; (o SO‘L.. — _ 0 'LA_ b!-.) avre "kwo nm-zel’ﬁ
':Direc'bon cosi ) _r{f J = | ol L ineir scalar (ot )
= -""';.'—- - i plan "
cosp A ahd S PrOdUCt 'Y ﬁ.\' = Q,4, + blbz_.
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b (I space) 94 T=aLl #b) + Gk ahd , - (0,0,)(E-€) + Qb)) +a,c,(L k)
'\? — 0;'-'-1-515 + G %W are {:u:l'o‘ r‘ton-—zér‘a
] 5 - their s calar
vec kors iM space then
- ' c,C
Pr‘oducl'. 'S U-'\-!A'-'-‘ °|°}+blbl+ (=t |

——The det product is dlse referred ko]
ote rodzct or khe inner.erodvcb‘:

+ b,q,,ci'.‘.:.)"" blbz.(;!-':i.) + b, ({ J_E‘)

E———

-

Deductions of the impertant
re$U|t-5:" For unit vectors t,) K
we hove,

(=i jojek-w=1 and ¢z

Exampled. © 9 ve=(%4] and welx.y)

are two vectors im plare, then

yw = %+ 3,

(o) L-L=|tlit | |
)] ﬁll“ilccso":l ° beﬁf'-—- as v= (>, 3] = AL+ )
R °= 1 : .
kK= (IK&ICoS = w=(x,9]) %+,
] ] —-: _.)"- . s ° °

(c) prove that WV = so Vo= (%E+89,0) (Mal+YJ)

e % (0)+ XY (80)+ $2,0).6)+94G

\—\7\\-&] cos—E VR = o, X + ), (':f;.;j.f:i )
_ \"{,’\\Sl cos® Hence Pr"ve"l- 7 T
. 7.0 iy 34w and 2 are two Mon- zero vectors
R — I — 0
— T =NV N, thern v.w =|¥llw]cos
- TV iricthe plane, V- ¢l
\\ <

tors ~<f ‘
nerce dot pr‘odur_t of two vec Oﬁi\?—‘”raof:"-et v and W be the sides of

' : )

\ ‘-.J —

{5 N\ @
Perpendicular(orthegora

Yec tors:—- Two MoVl - Zfﬁ/@ﬁ 9\3: tors

¥ e

T and ¥V are perfer\@wa" '§ amd
QAN

oﬁlj l'f —JTE )

'l-_r—fqr-tgle then the third dee, opposite
to the angle 8. has lenj{h, |v— wol

By Law of cosime,

(I)

L e
lV-wl = 1y = 2 1w €259

—_ N =
(+angle by T ond ¥ 15 F20 @35 29 iy (x, 3], e n,3,]
‘b >
Tos T.7 = ONVI€esE 5T V=00 [ hen y oo 5, 9.9)
&

Properf"es O«f' Dot Pl’OdQCt E_ Se 651(1) becomes ax

tors amnd let ce
Let wu,v and w be vectors am R

v 1 L L
then () WY 0= =0 or YNS = | %y 2, | + 1Y, - t),_,z-.:_ |%,+3; | + ;x1+31,_1|y21v_:|e
(]
@ w-¥sv-d (Commutative property) RN (R g5, ) A e e o
) . (v4w) = WV o4+ u.w ' R L el
. A L.V + U (dist. Pr‘oper‘f.‘j) +):‘/+1_ ;ﬂ—lll’"‘f.‘!]e
W (cu).v= c(u.v) (c is scalar) - =LlXX, -29,9, = _2|v]lw]|cos®

TRV [V i
Amalytical Expression of Dol

Pl'oo‘uc't W,V = (Dot product of
vectors im their CommPDl’")Ehts )(-r‘nm)

+  NXo+34J, = |v||w|cose (= by -1)

- V.W - |vllw|ces8 Hence \oroved

Let €= Q|£+b,_j+c;'£' ahd
Y= 0, +hj+G1n be two non-zers
vectors. .o

.V = (qr.g"'bli"‘clﬁ)' ( ql-.'::"'bli'!'c:.’_‘:)
12
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) - K

Example 255 w=3¢-j-aant v=iv2

thenN WV (x)()+ ¢1(2) +(-2) (")
= 3-1t+L =3

| L S

. ‘LX) SR and
ExamPlg 3;- 9)( g-:-zﬁ-‘li*Slf_a ard sowt'ont_ Let L_1;=1¢_._+°*___)_+5_ a
v=-4l-3j-4r, then v=3C+] X B .uand ¥ are L. 3¢

W-v o (1) )+ (-4)(-3)+(5)(=1)
= R +12 —-20= O

L.V=0 #’(l£+°‘j+5t_§)'(3g+=]:f “ﬂ)i' 0

e .-

> (2 )(3) + )+ (E)( =0

=) U ond vV Qre per‘per“rdfcular’.
> LF+Xt+SK= Omp b6FEX=0

Angle between t wo vectors

For two veckors v amd VY,

= (X=—§ = oX=-|
Emmpleéz-smw Hhat the vectors

(@) L.V — |Jullv]|Ccos8 e O&LOS KA ‘ : :
e ' 2E-)+ K, L-3)-S K and 3¢ -9]-4k
RV = = = :
. o088 = l-+ - {-orrn Lthe of a l"'jht 'Et'loﬁﬂ‘e.
| A1V s ' t'
: slution.-
() 8f u =qL+bj+ak and .
g . .
V=a C +b+ GK then Let AB=2(-JtK and
- P . .
=(-3) -5k Now
u-V - Q,Q, + blbz+c’ €2 BC 4-‘-‘(—@\.- -
+T f__' 4 5 - k..
‘bll = .J QL'I' b:'-l-C,l Ll = G:"' b:'-!-C,_ a\%@ﬁ'; )-S'.'__*E.‘+£ 3:1 Sk
—_— | ’ IE‘ ;
,_f/\/ E'\ v/ 2 JL — uj - UK
5 I'f'\ Cce C O 5 e = _——-———E . y- A (] ié--'fjfk —-:-' - . & 6
4 .“ffh&}_/ C ("h"—d 5'd2)
|l VY] NS = A
Cose = Q. q, + blb.t. + G C"‘{\ ajl =» A BcC Qf"}d AC ftrm a AABC '
M JTar+ b +¢" d¢ ﬁ; ];Hc" | Now we show thal ARBC IS right triangle
+ b, ¢+ a i , R
. q.".' A,\\é/ A So ';\_g.E;c -:(1_1_.:—)_—%&)-(‘.-."3}_-55)
Corollaries:— > 3f =0 or 7, the - () N -DE@)+ )S)
vectors L amd v are collimeor: = 2+%-5S =0 ..AB LBC
(i) 8f ©=5 , cos6=0 = u ‘v =0 HercenARc is a right triamgle.
then vectors u andv are L or 'Prajectian of one vector upon

ctor:- .

them, such that 0%8¢ K

(V)1 + D)+ G)(0) = -3

|&] = ,,(J_)".f(-l)".f(l)” = A g+1+ 1 = JC

Then oM is alled o

-

LI = m)‘ _-;-_-J I - \r).- the pr-ojed:\'on Of- r—__.I

IL1Cos 6
dow cCoSB = =¥ _ -3 3| ¥ alomg ¢ . Now o

- = = _ (oM s ATH 4
| (V) 6 v L[ 4~ AnOMB, cosB= 5B => ([OM| =\0B|C05

= (o586 = ":E » O = Cbg‘('_@)":é—f- sl \W'-’Th’-kcse * COSO= =¥

»e so oM | = FAR S

’ i
13
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—_——

-7~ ProJEC [:1'00 OF Y_ alona _U_: - L—,I:. y_ - g-‘ (} s Q,-!'.'._)_ _E_ .9: o . = See
. ol -
Sfrm lar"j, "= =y d.- — —\Clll_’-‘_5'_|C'¢"S(7f"c)"'”"”ﬁ'uc":’S (r-8)
Projection of W alomg y = Y- v B vcos(n-6)
| > ca €65 S

Caﬂg't fram 3.‘:& h K
X-C and ﬂﬁjlg_ f""""‘
ckte a is R-8 )

or. Show Eh
Example'[, o c:t.t {h.e comFonents* ae beosl+ € COS B
°f avector are the projections of that
vector alomg ¢ ,i and K reSPeche !J.

Soluti'on:- Let Vv =ac+bj+ck, then Examp'e 9:- prove that
COS(O‘f-—P)::COSO(CO.SP-l- San(Slnﬁ

Hence proved.

Projectien of V alomg ¢ = ¥-& -(Qirbjrck).i
= T S g’
brojection of ¥ alomg j_ y.j i AT £ T
— 'I'_'E;,‘_:(Qi-}b!q.(&),j ; Let -E—A) armd ﬁ be
S : i -plane
— = b vnit vectors in xy-p )
Prej ection of v alonj K= V.i& tais b i) sveh that 3 & p
Wl ™ T T T T | LROA= X P
= & . e e
Hermce proved. | | Lxo8= P, £BOA= - ,
—
Is Al = i IOB =1
ExamPle 8:— prove that i any ARBC AR (o= %, AV
cl> Of— b 2 ; ond =2 "+ SINCEL] 2] s - N raie
= b+tc-1bcCosA (Cosnne Louws) OA = CoSXL+3NT) "phg - CoSpL+317B)

M) a= bCosC+ccosB ( Pr‘Ojecl:fon Law) ’“"?ﬁg ¢ o
 OANOB = (coslel+sina \. TR
O&»—/ -‘l) (cosp}_-f-SlnF__l)

Salutiom-— () '

e A8, -
Let 55—"-&; CA=b : ) #13_5”08( coS (d-P)-_- COSG'(COSP-;- Slna&SmF
and ‘ﬁr.-a bE ‘Lhe

J {:‘?} . e
7\ - CoS(e -—p) = CoSX cosF + Sin & SmP
sides of a AABC, —

i
Hemnce lor-ovecJ. v|oAl = l6B1=1

Exercise 7.3

- Find the cosiNne 0{- ongle 8 between
=+ Qa =“(.b.+5) -#—O.-a_-_-_(b-:-c).q, QL.U- and V.
= = Y B N . =[6,~2
= O .q ( b+c [ (b+¢) () W=3tH) oK, v =20-) 4 I iy us(-33), ¥=(62)
— QA = |- +C - L0 +a i @ 4 " =
[ - )] "J @) W= L -3j+uk, = UC-j+ SR, 8= (b 5, v (4,4,)
5 = 4
- Q =(§_+§_-)(b_+£): b-bt+b.c+c.btcc salution;—-cl)l_L_=3‘:.*‘J_ -K,V¥=2L-) + K
- L
- A = bL+ C + lkﬁ_ a-a= O.t b c=c.b L.V -—_-.(3(:4-_] _ '“) (J-.f"-l'l" li..):(3)(1)+(lx-l)fl-llm|
. ¥ L I St
=Q = b+c + 2|b)lc|cos(r-A) = 6-1-1=4
wanqgle from bie c=X-A _
o - b pcoabecosha NI L Grrosare YT = Y
v COS(R-0)=-Cesk » - =
Hernce proved. A cos(x-é] e J@)# -0 rent = Judl N 6
.o U-‘Y— u - _9—-—
i) Lot BE = & w 0586 = Z =
(") et B No m JiJE B8

TA=b K AB=¢ . |
be the sides of - G W= £-3] #ure, LzlUt-) 43K
a. AABCas WV = Ce-3j+ux)- (ac-)4 3K)= (1)(4)+ (31 #E)(3)
¢ hown in fig. G342z 19 T
Se '&,imjlgﬁz ’[_\{I-.:.../(Q) #(-1)+(3) =J2£

&L +bt+e =0 Cav e .13
— ﬁ_;_____(_?____c___ Now’ (08O = mpﬂmﬁé 5L

- .b-a.c

we = E 2T 14
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Q3 Eind a real number A so that

Ul H‘"’["% 5] = -3L+ SJ_ ’ \_.{_:(_6,—?—J =6£-L~_j_ s the vectors Clr")d v are Perpenc?-c.

w.v = (-3C+5S) ) (6€-2)) Z(-3)(6) #(5)62) |_ular. () w=2dlH]-K , V=Lt raK
. -18-lo=—28 (i) W oot 20— L, \_{:Q+°‘._i_.'+3t(_a
% 1 - 25 :m . | : | | |
]g:l'-'-'- ("3) +(S) jzi" f__ 56'0*‘0’1"‘-') L_{-:ZD(E'I':]_—E. ;\.{:_L:_'*'d -}-L”‘(:
s +4 = 4o =
l}_’_l: (S)Lf‘("z-)t = 36 E_L_L}_/_ S WV = 0
: _ 28 — 28 . L )
Now (C058= _f’:l'_:\.'/.-- = ————-“"},—_:_-“" -»(L«.c.+;_-rs.-)‘(s.+°‘g+m.<.-)-o
w) Y] BuAHo NiTX8XS | aet)(1) + (1) () + (DA =0
58 _228  _ -1 “* JA+ X—-4= 0 =» ZxXx-4=0
- - — T
coS6 = Jﬁ s T9= NP5 |+ 3X=U = X= Y
(if)L_{.:o(s_«l-Zo‘J-_) __:_{.:-f-‘-""__}_'l‘s&

v w=(2731) = l§’3i+-'5

e sl VvV Se -V =20
(M= [liq;']z ),__I:._+L{_L+ -

-r(act'..}- )_olj K—) (L'.;-cﬂj-l-B K-) = O

-V oz ()_L' -BJ‘.|- H—)(z, ¢_‘+aj+5)= (l)(l)-l'(_-.;)(ﬂ)fﬂ) o (o)1) 4 (1) (X) + (—1)t3) =0
Y-12tl = =7 o =LK+ X-3=0

= s o4 20K -3
- JaFeorear = Jarorr =7 b oo 2o+ 3% -3z o 2k (=PI (x-Ds
[2) -0 o ex—-l= 20
(1) FCu) O m =

- (3_0(4-3)(0‘")"“ > LAK+3=
o~ ow (056 ...-—--— - — . =

(vl 7g 2 J7RXT7X3

= 0(1:"'3 el A = 1-

ﬁ&d the number < 5° tHhal the
L!\tr'mﬁgle wikh vertices, A(] - 0}

-7 _ =L XN
9 - -—'-"'—‘-'- = ““h\\\,\-_
-+ £53 7J¢€ v fr‘i(,/f} N'Hﬂ r'tSht Ohgfe qt C

50|ut‘.on:' <A (1,=1,0), B(-2,2,1), C(o,2,2)

Now ﬁ 5(-2--',’-"";"‘0)':-' (-3,3,1)
-ﬂ—g = -3i+3j+ 3%

2 Colevlate the proje ctHen j:
Q »alomg b and Pro]eq\’c?gﬁ\ 'F b

along a. when: ) a= c.«-ﬁ-\) b= j +&
/&

. _ ey - +
‘&b 9_-... 3&*___) 'Sf ’ ..b \, J .c_.é)'. (-—J.“D 2 1= z) ( )_)GJ' 2)
Solutfon:- (m a-t-K , bejtk | = -2040) +0-2) K
&1 = Jitspyra o0t =14 =J2 | AC= (o=t 24 L,2-0)=(-1,3,2) A <
e
1= Joy+oy+) - ey = JL ‘ A b "‘"1'3‘-’-*2'& —> TR = o
walllern 8- =, D0 S0 AC- CDB =

a'b = (€-K). (_4 +Kk) = (1)(6)+ (OW1)+(-1)(1)

g

— '-'-0"‘0—|=—i ‘Ol" (._;_'_3;_’.2&). (-3—‘:+°._J_+("21-'-)=°

-

“Projectionefaaleng b:-2.b . -L |a (-) (D) HRO-R)=e

‘ 2] | sy LAEL-L = wp
r mn L~
projection of b alonga . 2B . A yzez-leo o 2 z-2) +1(2-2)= o
IQ', * o oF Z+I1=0
() a - 3_{.1'._1_ C ,b=ac) 41 - (z—}.)(z.-l'l) =0 = X-2=
- - == | :
121 = I3+t = J9+141 = 2= 2or £ for which v.c=0,

_____ '3a Vé(tor
bl = m-J +1+l = J§ Qsafj.-o,u-__:o,{-indl-

b - (3¢ +j-k)-(~2¢-)+K)

T o)D)=+ (0= = €11z — 8 () =6 =
“projection of R alon b a b — 8 Mt e C e (V‘£+V’£.+ N V,= o
. FACPIET TG T | gl sem (uerniruedd =0T T
ecbo of T T o (ME+Y] +y k) =0 B
PFOJEC o f bQ‘009Q1 (1.‘3_ - Y_.E;::b"" = W > V=0
Tl B Hence V. =oC +0) +0= -
It vector
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hShow that Ehe vectors JC-1) ¢ K| :
Q "5—-_."3.2__4~SK_-' anE‘ )-.‘.:..'f'}_j -y & {-or'm;, = |BM | = k%)"{-(_f_) = /_i:_.-(- % (17)
rqht trangle. - 5711

By (L), (X)and (i), |oM]= |AM]= |

+
V= L=-3)+5% ,wW=2C+)_4K | Hece PF'OV’Ed-

T 1 Prove {'.hat Perpend ‘eolar bisectors
" Q,s."{— a triangle are concurremt.

w afre sz‘de.s o)t tr-'fonye. Now SQIthOﬂi-'

Cwew = (36-2)4K)-(2€+) -4 K)
= (3)(2) +-2) ) + ()= £ —8.-4=0 |vectors of A,B, C then

Thus W and W are 1L ko each other. So [P.v of DF__C_)_EE_':'T |
‘:‘:,V—Qr‘\d w f—nrm a r‘l'f)h{: JC""003|€ pv ¢f E=0E =9.-__-'_;_-_5-; F( AL
| . :
: ' NtsS p-(1,32 pv oL F=0F = 2t2
Q_(Q,I,Q) and R=(6,5,5) form a M9 B T
Jcr.‘anf)’e. "C?:-.?_L-E-. Now o D(u) \

-53-‘- BC so OD-—é_z =0

-80"’{;0”:-’ - P('ﬁ,’-)/ QU": L4), R (6,5,5)
o Ph= (41, 13, urt) = (32207 BEA R oy (Brg) (2-b)=o p(er B)(Em5) 20
- =

. "
Q'Tzf- (G-'L')S"l-/ 5-""-!)."-'- (l,(lll):: p N -}-Q-l-f- %,
1,3) = 5¢+2L)13K

= ¢ —bi=0—(I)
CJ(\%/\] e 4 — D

O'Ei’fds\?* 1 to CA so OE.CA =0
¥

— _ —).-)"-7- (S e/
PR = (6-1,5 3,)5 : . 05\‘5“#\((54&)(9_.—&)=Q*(2_4—&)(3,.(_):0
— ' 2,' zy_,..r}_t:-i-‘-lj{- K_: MKX\ S .._.::—
s P +QR=3£— Lt o= — () L
e '+ 2) VS e d -tz 0 — W)
. | .
Adding (t)and (I) = Z_b=o
) B
a - - O
______-—'——"—
QL—- bL-.:. o
dv(a-!- b)(@:"!?..\-_-o - (ﬁt_ )(9,__)=

)

T |
- BAis Lar to OF . Hence proved

()9, Prove thak the alkitudes of a

-l:r--‘anjle Qré concurrent.

Solvtion:~

oo, A
Let 2 ,b, ¢ be the position
Let vectors of A,B, C resp.
. —
shere O(o0), A (a,0) and b Let altitudes on AR and AN
B(o,b). Let M be the 'E'Z i~tersect atQ(Ce, o).
4 —
m"d Pofr“,t Of hijtenuse AB_O(‘:') o Al4,0) OB IS lar .l:o CA So
—_—
So co-ordinates of M= (ate  ott)-(%,2)|s §B.TA = ©
' p ' b. (a-c)=o
— ' q - =
Now? oM = [ -0 %‘"a] = [9'2-_, %’.]: %£+%=}- i ° B(b > cee)
— L - a —-b.c=0 2) =
# |0M l - (2)”1"(-:?-)" — ﬁ—;"%_—*—% (I) = - (I)
= . :
—_— Q b o b] __a,j.,.bJ Also OA 13 .Larl:o g C. Seo
ﬁM:[.—-—q)___-b]: ["'__)___ = -;'_, -:_ . 3 —s ~ o
> B - - 6h.BC =0 @-(T-b)=
- —a\l; /7 by+ _ 2 ;
"’ﬂn"” (%).’.(f %4‘% ) _} Q*C"Q"b':o'—'_ ('I)
- _by_. a/.b | = =
M = [%—-": -'?,;-*"]'# [9';':’ '5:'.] = 3t s Add‘“fj (1) and (). se
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Prove that in a;_‘j triangle AB¢

o) b=cCosAt+acesC
"o ) R 4
() ¢ = aloes B+bCoSA bl-:: c +a-=-2cacCos ,

(V) Cl-.: a""t. b‘-zabmsc

b.a—bec+t@ - 2-2=0 lQl
c-(2—-12)=0
P :
&+ GC BA=0 BASZTD Jd. |
—2 s lar ko gA HeNCE provec:
|

Prove {:ha't angle In Q semi -
-Circle is a rn:jht' Qﬂgle.

Solvtion:is Let O be the
centre and a be radivs °f
semi-circle.

o xl-l- jt: QL 'S
the eq. of tir-cfe,_jc:u'
e ’ -
AP = [x-2,3-¢]
“(x-0)( +Y)
BF =[x+ a,y-o]
— .
BP= (*+a)C+ Y
Now 'ﬁ)é_ﬁ’ = ((x-ay¢ rﬂg‘)-((lﬁl)&'*ﬂi)
= (x-a)(x+a)t J-Y = 2 a+yt

) L PR ) 2
A+ - a a—a

L

— —
L e

—D =3 _——— —p ‘..J f‘-}/-\'
APBP = o = AP LBP Hence onglg, if
A \l"x_f
n- tr_ l . . ar-‘ . ‘\:J_-\:";
semi-cirCie 15 Q F'Sht %lf-l{},,
™
a\!

Qii Prove that «/

» COS (_ot-[-P)-: C&/

Selotion:-

S
.50Fpo$e 37’!—) and OB are

os‘p ~-Sink Sinp

vt vectors.and

LXOA =K, LX0B=—pB
L BOA = X+p. Also

e €05 ('F)-‘f COSP

8 L
(@sp-sigy™ ¢ = cacos B+ bccosh

Now .
oA, op = (cosxt+sin¥)

)(Cospg'-sinpi)
(cTichT"BI (6s (o-f'fp) = Cod O'QCoSP - SINX anP
(4)(1) coS(ettp) = COSXK cos p-Sine Sinf3

g &)
oS(=tP)= CoSex Cosp SN np

- C
Thos PraVQd.

>
N I W
x*;&&

'S K-A.

v caS(A _.e),.--COSQ
=+ L - abcoSC + beceSA

- b@@(osc + ¢ CoSA L—E— be th sl'des bj b)
(‘f@\, C
—fence Pl"b\f&d.
N

{\‘Q\O
Py ¢ = acosB + b cosA

angle from b

o
I.
b \
w
\
4

L
“l= < = —lcllajcos (x-8)= 1b]lc] cos(n-A)

"jle)

.- angle from ¢ to A s X-8 and a
from bioc is x-A.

vV CoS(R-6)--coeld

= c:- acesB+bcosA (= bethsides by ¢)
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3ii) l;_:i o +i.:- 2ca coS B THE C ROSS PRODUCT
let Bc =2, CA=D (VECTOR PRODUC-T)

and v be {-_U\.)O myxom-zérao

£
1 w
9n any triangle Let W
j X vectors. The ¢ross or vector Pr?duct
.9:'"_5."‘9 =0 o&.%and\_{'wr‘!ﬁ"-ﬂ Qs L_&XY_JIS
b f\_)

ohere 6 is the angle b/w the vectors
xe |s.that 0& 84K and ANE Q.HO"F. ‘
: veckor lar to the Plane af. WL and
v.with olirectiom wry

9iven bj the r":jht hand

Take det Producf
with b

})

-
= & +¢&-Arc-ATC v &-C=zc.a
A

b= a +C + 2cll coS (<-B)
(-.'Anjle from ctoa

Is K -8.
w CoS(R—-6) = - (058

L T+ -
b =a+c -2caCos B

u
vxu

Hence pro ved.

. . " AFigurc (a) Figurc (b)
@ d=d+b-2abeesC, % e Fingers of viant pang
—> —_ . paB=¢ be the | oé@ aleng the vectoru

Let gc =2, CA= 2,

2{{and then curf
Sides of AABC. n-A{ N\ rl touoards

y i/@f
: vmb Wi 3;\“’- the directs A .
s WXy, i
4n 15'3 ®) the r'i'jht hand rule shows

In any tr:‘anjle,

&+b+c = o

w» C=-(Qa+b) the direction 05: VXU .
Take dot Product Vo |
with ¢ o erivation of useful results of

Cross products
L @) .le.é:I_éJI_é!s.‘no‘rt:o

=(a+b)(3+b)-a.at+absb.as p.p |KXK = [KlIKISinO" R = 0

b-a+
= Q +Qbtabtb v abop.q [P = (UlIsingsis K

4

% C-C=-(a+b). ¢

C = a+ b+ 2|2]lb[cos(r-c)

L | v ANQgle e Q K
*cea+b-labosC s R.f.jc e & be b

&\
L]

ra

et
W
S
O
oﬁ
les,
1"
ic-

f_‘:igg'e) (¢) WXY = IL|IL]SmEn
Hence proveol, = |vlI&] Sin (- g)A

Note:~ The cross produc

3
E-:..vj and % are whntten /n cyele @
¢ d

Patfterr.. 3L s thP}u, te remember.

128
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. _ N _ r r +o
P l"oPCI"t‘CS Of Cross Produc.t ExamPle’Lo E&ﬁ c:; vf:ctl?orsl-a

(D XV =0 if weo orv-o gy WXVo_yyu | Z=2E+)+1L and o =UL+2}¥%

() WA (YXR) = Wk Y+t (pickribotive Proper Solution:— a. .1 #) +k | b-titi.k

CN) "Ll.'x(K"Y-): (KL.“:)XY- = K,(_L_!-x!) :(i’-):l_é_-'-!";&:o _..a_.x_l-_l ;s Q Vector .qu" {70 bb*“h 9.."

"
-

Analjti'cal Expressi'm °f WXy and b-se, exbs E L ’
L4 L -)

terminant formula £o . Al s A
(De mina t f | fl"g.X_\{) =E(-r-—z.) -j(-:_-a)+£(4-4)=-3¢‘+6J+o&

Let S = qlé’."'bli'f'cll's' , VL =Q,C+ b;,_i-f-cz}j__. Examrlcz' 5{_ a‘:l;.f___'fﬁj.,.ﬂ. and
then o vnit veclorLar to both

':.‘.-"‘-Y.-'-‘-(Ql.'::*bti-l- i) X (aC 4 b,__!:.}c; K ) 2 =1¢ -J+ o Find 0; the anj/&

& and b. Also find the sine
= 2,0, ((xC)+ b Lx))+aeL(LXK) b the vectors @ and &.
+ b0, (Jx¢) + biby (Ja)) + biC(fnk) |

Qulotion:— a= U+ +k , b =2812K

+ ¢ a, (BxO+¢ b Cex))+¢,C,(Kkxk
2) Eal BR T -axb 1s a vector Lar te both a and &
= 0 b, K+4¢ j-ba,k+ba,d o ] i J K .
= v ' sexLt=Jx) so axb= |4 3 l:_-_t_.' (E+1)-0(E+0D
fC,Q,_J_- b, ¢ "‘i_l'_ﬂxl&-;o 2 ohr 7 & (-4-€)
Re—arraﬁgiﬁﬂ.-we ha ve txl = % —>axb = 7.4..“6! -1k
Jx¢ = - K

| 2%8] = 49+ 36+100 = J&s

axb  9g§/-10k
la xb) Jigs

t_é_..x\_(_-_- ( b. C,_—C!b;,)_g "'( q'cz_-(' qz ):!'-_)_(Q' b‘._-_B'q‘)K é”&)d, :n’.f Vector'd i -
lar o g, andq 2

The expansion of 3x3 determiman N
N\ <

(@

\ é J K z,\:'-ff \— = _!.—-- (75-.. Q._ IO_G-

Alse |al= [Jup*r(3)etnt = Jt6+ 9+7 =J2g
161= J QI+ + ) = S Yyrrrg = 3

= .Sth"{Q‘x-él - M1&¢
(&b 3J16

E xamf le 3. Frove that

L ]

SIn (ot B)= SI;OO‘Co.S/B-H- Co.SdSrbﬁ

Q, b, <1 |=( "l ¢, -G b:_ ).‘.: - (qn,&('ff&\ﬁa )J
QL bl‘. C'I.. i ( Q|b§_— b' ?/1\\} j;
AN TN

Paralle] vectors:- s wandy

are || vectors (6=0, sing’=0) then

. A I
XV = [L[IY] Smmfn = o UXY. =0 ¢,
WXV = [&[IY]S QBm {:-)' o ISO,UbO”""
nd $ wuxy. =0 ¢ either SmMB8=0
ad'f B Lel‘._()_ﬂt)and-aé, be y
or L.=0 oF V=0 vrut vectors im Zj-phn (uy,sfmt)

() 9)C smbé= 0 = 6=180"er 0 ~which shows |[s. that

that vectors w and ¥ are parallel. L XOA =o¢t, £ XOB=—p

L BORA=atf
i _ v =0 then since zero vectr e
), .9’: w=0 0 L=0 S br‘oalgfa-ﬁ’l'-'-'i and

fie dr ' vec
no spectfit direcbion, so zero vecwr '™

has ) oh = cosat + Sinex
s || £o every vecTel. 08 o3 (=) C + Sin(-P)J - *
08 = Co (F)— n( P?-"- v Co3(-8)=Cesp B;-;\

Noete:~ zero veckor is both Il and Lar
vector

't(:)- | -(90'
3% pakcity.org 33

= CoSBL — Sinp) Sin(~ 6)« -SinB x
5 - o

3 <

Now — __ £ J K.
= ICQSp ..&ﬁaﬁ o J

cofl 3inet ©
= lf;—B’, 55’,5!'” (o*-!-F) _I'E' .-.-(5:'n-<c.sF1- cold th]!) E_
- SN (o(-[-p) = SINxX SR +c_nso:sfnﬁ
Hence PT oved.
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Examflel. In ANy AABC, preve that | Example S, Find the area °f tringie

2 = wth vertices A(L,-L1),B(2,L-1) and
‘ C(-1,1,2). Alse (-.nd a unit vector lar

to the plame ADBC.
SObfioﬂ'-ﬁ= {_1"",!4-’,"!—!]'[!) L, ...2_]

- AB = Lt2)-21C

il -—-—-(l_qul 6{ S'me)

AC < (-1-t+1,2-1) = (-2,2,1]) -2t'+2) tK

—P 7o L E
Now, A XAC."\ L2 __2_\
-y 1 |
e C(1tU)-J (- l{)j-l- K (214

| ABXAC | = .../ (6)r (246" = J36# 9436 = BT

):.-‘t'f'aj.-r" (_‘_(_-o

Take cross prodfet withc

S bxre +texg= -axc
> bt = cra CxXczo )
) ) ~axe=sxa |Area of AABC-' ABYAC | !
2 Q '
' -A) = Sin (K- 8)
- |e]ls]sin(x Fl)ndlsngl o and angle fioin st veckor = f_g_{_:_zg__(“_,,sj_‘,‘&)
e D 2T ) ABXAC-I
L - ?md & i3 w8, l (z.c +J+2k.)
sin B Smtn-e) =Sind ———(ZC- 'P'J F2K)=
; b/sma e & allelogram
- bSnA-asng o 2 = 2= —0 ple §. Find area 9 paralielc]
SinA snng Ex‘q\ "
Sterus lar e < b\of’se uerbces are P(e,0,9), Q (-1,2,4)
v = - - = <IN
J SJnA S;nc *(J_ _"_)md .S'(’ ’ B)

Q - b — '''''"z'-"'—"—-—,n--—h\L /
Sir A $inB S"\X(c\f | PQ, = -L+2) +4K
Hence Pr-ov'-ed f)Ti = [(2-0, -1=09, ‘l-—O]::[?—;"')"]" zé_—if—‘{l-_(_._

t ) x

gn zero vectors amd
6 be ihe angle b/vs

L and v, then (&}
and [¢) represent the
lengths of the adjacent sides of a ligram,

Area o{ Parallelogram-a IFC_I’_,X FE[

i

12 ¢ +12) -3k| = () 02 )+ (-3)"
* Area 0{ Ilﬂram = bqg<e X en'jht =QDQSG)(6) l B )

= |eljvisme = _[wy+14 +9 = 297

1::‘:; ° Hqrarm = [YL X V) 9 w = ?-':".-.’:'”5'-‘ and y_=a£:,.zi..|.5__
A ; : ExamP,e 'Fﬁd by determimant formula
rea of Tr’ anjle MUWRUL ) LAY ump VXY
irl‘::r'fltﬂh,q'l:{ ° SO'UH' oN =t WxW = 2-'-:- il.:, "E:’ o
Areo of Errangle ( Tuwso row Qre fdenb'c:l | i B

= 1L (Area of liqram ¢ |
( { J ) ¢y WXV = |7 J i _ , uet
TR, = Y 1 = E0-)-)wa k(U
- -il put XV Y 3 _ P
-)Aea‘bfbﬁ-z’:l"'-xvf where & amd ¥ = -L+6+8K
are vectors alonﬂ two acljacent srdeg
oF triamgle. |
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rin) VX W = £ '}- K L ‘ (_i‘;‘i) a..-_-:SC-lj'!'E_" , !;_,_.:__5_‘_.;.:];
Yook e 0L g (U)K (4-4) - T T P
Iy SV LT Solution.— &x 2= \5 -2
& ! ! O
Exerclse 7!L1 ::_‘.;(ﬂ-f)-j (e—1) + '.’:(3‘*2)'-'-‘—_&:'!-__]_-!-55
b and b*2 o
Compute the cross Prabas: s that |2 Xke=Le]+TK axb = -bxa
Qi Check Your answer bj showim] o braz-axb
® o, o
Ad b is perpendicvlar to &Xb and bXG-l=-pra o (-L+j+5K) = (- -SK
o Q 2]
gy @=2lt)-, kel Checking:— g .(axb)=BL-2)+ &) ((-J-55)
| ] - - = -2) (- (-S) = 2-5= O
Solvtion= axb= |; 1B -jamised =G+ D) 0)ES) = 3
L oav 1 | ee-3j-3K - a 1s lar to axb.
-~ axbe-3)-3%  waxb--b2& b (@xb)=(Lr]) (-6 ] +5K)= (DT
- °"P_?‘~&=-‘"9-"‘-!3 - —~141+0 = ©
‘ So _{?_7'\2':: -(-34-3_"‘.::): 3=|_+5"_{_' | ) = b s lar Lo & X 2
. . . ‘__ . ‘-3_,"35-' . . *
Checking:= - (2xg) = (2¢+] 'E)J,SE 3 Now a.(bxa)=(3-2)+K) (L-)-5%)
)(-3)+(-1(-3)= 0-3T>F -
= a(0) +C e o x b _ G)(;)+(—l)(—l)+ (1)(-5)
- a s 1ar === ) = 3+42-5=0
dow . (axb)s(C-drr) (347220 » O s lar o brQ.
- - = 3"’3:0 ' " ]
- (1) (o) +(-N(-3)+ (1)(-3) b.(bxa). (_{—_,*J ). (-‘: _j-5K)

(O = = _
= b_ 'S _L-Qr' h?.x_b_- (f(\\/?f%ﬁ: CC) ¢ (1)(-”*(9)(’5): ;_}-—O_O
Now Q. (_5_749_-) =(l£+;’_}£).(3:1+3.u_\:) M/\/{\’S\f‘i @/ b_ s lLar to _h_x 9_:

N -1(+3)= 3-3=0 Q¢ Lo ')
= (2)(0)+ (.z)(:iﬂb X(Q‘ <H:_(f:> (V) a=-Uc+J-2k, b=2c+d+ K
' r — — AANE P ) i
- & 13 +a _ J“\%Q}t) SOlUt'o”:' @_.,X b:: = ‘.'.,- K
b Q)—-(‘:"J +E‘)(3)\%f - - -4 —2
Now _l:_,_‘(_..?\.. = hE = »&&%’43:0 ‘ T ; ‘
(1)(0) + (-3t (I)(3%§\) = t (1+1) -:_’_(-h#a)-rt.(-q-z):aé_g_‘g_.
- o b A l .
= b S Lar % - QXb=3¢t-0) -6k taxb-~-bnra

.. : J
-, J B T e~ —=l=-3C +0) 1€k
§

¢
o - 0_,)([3 = = i ‘
o,uhonf s - ! (o S .
5 ' ety = oL-0f 2K CReckiMgis - Caxb)=(-4¢s j-2k). Caerojes)
. _ - - — = =4 - | - - —-—
axb= & (0-°) -J (e-0) ‘ e(=4)(-3)+0Q)(°)+(-2)(6)= L+ 06-12= 0O
- axb =-2K axb =~ bxe > Q& 5 lar tov axb.
of bxQ - _axb . L - '
+ bxQ=-("2K)=2Kk T T T bk-(@xb)=(reH+k)(BE -0) - €E)

- : = (Q)(3)+cNE0) +(1)(-6)= 6 -6 -6=06
Checing:- a- (@ Xb)=(L+])- (-2 ¥) w» bis lar te A x b .
= )0 +(d)(e) + o(-2) = O

lar to & x b. HEs g P—-*‘-’-L)*G"é*J'“ZE)'@EMJ‘ME)

-» Q& 15

b. (axb) = ( .C:-_J:)- (-2K)=0)0)+(-N(01+(6)(-2) = CY)E3)+ (1)) +-2)(€6) = 12+ 0-/2=0
T o6 > a s lar to bxa.

- b s lar te a xb. b-(,b_Xﬂ-)'-f-(’-E:*:i"&)'('3£+OJ+6E)

Now @-(bxa)=(L+]). (z&J:cgfommm@m} ; _ (2)(B) +C (o) + () =6+ 0+6=0
> a (s lar to bxa - b is lar o Bxa.

(bxa)= (€ L) (2K)=U)HEnm+0Ia)=0

b.(2
- b 15 lar o BRQ.

£ pakcity.org 5%
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) the tr'a | e
ind the area o‘(. :
.Eleterm"”e"! by the point p d

Q2

Find a unit vector Perpendicular to 3
o the plane c.ohtafr‘riﬁj a and b. Also Q

Fl-nd ,S;ne Of H1e anj'e b/h) therm . Qnd R (") P(O)O)O)J‘Q‘(lja,ﬁ-); R(“')')Q)
s () 9:::2.-_6-__ Ll .-K' .
Solu'cwm-é ; &5 1-3K ,b=4etd)-K '5010’650"" 0
g..’x l_-"_ = | -¢ -3 = L(£19) -i(—z+ll)+lj__..(6+2_£|) 'b"d’:[l__o’ 3-0, 2~ 0] = [2.} 3‘,1.]
4 35 - = |5¢ = 16] + ol I____.., ) ¢ 5j+2Kf
s = - LLT -
|a-x l_?.l = «JQS‘)‘-'l-(----ll::)1-t-(3cs)l :.I),),S'-f-loof?oo =Jpag =35 PQ D

. b - = [-1-2,
Req.unit vector= EX= _ 1 1150 10) +30k .
“ g 35 (ST g e

o 12 = @) + €)'+ () < _"H-36+9 =J49 =7
[bl = QY+ P+ (-0 =S 4941 = J26

-2 'Sahe-.:.- ‘g"x_.b_' _ 35S _~ __6:...
e | 7

- ;_','(u_-z.)-j (g+2)t K (1+3) = |0ﬂ-|0i+ S

\_Pz xﬁ‘ﬁ = JUo)'+ C10)'+ (5)" = m:m

'S

= A= 1 :
:Area of APAR= L |PgxPRI= -'E'S-:J?-um{'s

ey PC1,=-4,-1), Q(2,0,-1), R{o,2,1)
Solution:~ R
FE.':?? "é;\l)a-f-l} -I-H]:[i, I,O]

=t (-4-3)-J) (-4 +2) + K(3+2)
= =T +2j+SK , |axb|= JE'rn)ss)

P\
T NY9rers e S78 ?’ﬁ; L +)+ 0K
' ~1etr2) +Sk MR
Req.unrt vecfiol‘.-.- - = = 3\\\\) — omd. bl
o (@1 = e eneirt = VS - L.,
& ff)-f-( Drent = :.~:f’§f“:€# P—R”, -Le3jean
18] = J(2)+¢-3)H0) = [4 49404 =29 P_> . EE R
2 b 0 |=€(2-0)-) (2-0)rk (341)
- 3 y B =2£ -ZJ"'-QR.
73,478 v —
LR = J@ 00 = [yra076 -J24
. = Vixg =
Solvtion:— axb- | * z | " ‘f_f_ e
’ \ ) ]
i |\, @ Area of 2PQR= L [PEXPR |- 28 . Ve a

::_‘_-’ ((1-4)"!(—‘(1"0)-}&(2-1),-:-_ag_gf_,.o&: O Q Fihd U'?e - of Par_q ”e,oaram
w— Q_.Xé = 0= Noll vector .Hhose VerHCGS are: /

« zere vector has no- Speu‘f.‘c direc blon $o (DI'H Co50,0) ., B(1,2, 3), C(L,-U)’ D(3,1, 4)
" any vector is required uvrmit vec tor. ; —_—
g\ 1 - Solotiom—ag~ (1-0,2-0,5-0)=1, 2, 3)

+> AR = C+2] +3k

are Faraﬂel, S6 B=0 = SIhB =35in(0)=0 h‘g:(z_o,-,_o, 1—o)=[2,-1,1]=2¢-) + K

“axbi=0 3 means Q& and b

V) a- i+] b= (-J

g 2 == J E—E’X_E,'/ .C.. _.._’ K '
* nen s ¢ J K frox 3 };—5‘(»3)@('-0-}_@(-'-‘0
Solvtion:— a xb- i 1! . N i
: | -1 © S - -
e'x'é - E (-'-');: —2"'(" (83 E*Fﬂn_dr'na C3) IHB XA?I Y, CS-)*(S):?("S)t': ,/)_S-f‘)_g.;. 245
12 xkl= Jp~ 2 v = 2 o S /-'-‘\/.Es‘_xi: 5V3
e = 5 N7
Re1.un§{ vector- 2X k- - —2Kk _ _K > Ares of Joop = 353 Temer
laxb | 2 ~
v SING = lQ- x b _ X =_2__=I'I-I=Jw"+m‘
|9|x l_lgl Jz .3 L I.'zl:J{er-r)‘
= ™
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(ry ACL2,-1) [ 8 (4,2,-3); c(6,-5,2); De 9, -5, 6) |Now

wov=(c+20-8)- (£ + £
- = - -2 - — —
SO'Utlon: _B> [Q 'J}' J 3+'] [3/ J J ; cl)(-,)-"(z)(’)_,.(_,{)(]): —,‘f'z-/:.' 0
> AB =3L+0/-2K

Ac = [6-1, -5-1,2_+f]=[5.."7, 3]:.- SC-7)+3k
. . - K-) ( FC K E_K_')
I k. . = (-£+] +4 ol
3 g —3 /'-'-‘_4_ (o-lb)'_{(9¢/oH_{t(-u-o)
==/l -I9J',2/_I_6

s -7 =
ARAVAL 1 2 - 2.-’5:-'7\-: A== 0
|ABXACT = [ t4)* 4 ¢-19)% (-21)" = S7196+ 361+ 441 z

-» o and v are Lar.

K gl

(--)(-.ifs.‘) s C(R) +(NE)=F -7+ Z

dlar.
- V5% » vand @ a7
, d to check because
= Area of loram = S 598 59 onits For wand W no nNee
ABcD w and w are paralle/

ay Al=151,1); BG1L2,2); ¢€-3,4,-5); D (-3,5,7%)

Solvtion:~ 48 = [-1+1,2-1, 2-1]= (0, L. 1]
= W= 0.§+_J+/_(_.

2, Selvtion:-
AC = ["3*,.-' G-1, '5',]: ["Z) 3..»—6] L.4-S= Q-X(é"'!zj“" éXCS'PS)'f'EXCf:"'_é’)
— . .
> AC - -2.5"‘3_!-—6_@ - a_)(b.’.a‘xc..,.bxc-" bxa.+5><9_.+.‘.x_b_
2BxAc e | € 4 %k
AB X AcC {o £ /: C(b-)j (ormrhfoan] = G XB+AXC+ BXCH(-AxE)s(-axC)H-bxg)
-2 3 _€|= -9(.'-2-J + 2/ _ XQ%"_% ﬁ/é % /

—p -—‘?
[a8xA"l = Jioysenser- 8/-}4*40\,\2 \f’ (-Bxx=-axk, C“---a“)
- /g9 O ers Exb et
= Area Df /jr'am = ,/699 59. Uﬂ/dé%fgﬁv HenNnce Pr-OVE'C'l -
QS. Nthh VEC{:O‘-S l!- Onj,,f | PE’r'Pend:CUIa & axb = b XC = C x Q&
or paralle! - |
() W=SE-J+K [ V=)s5K; we-ISC+3)-3k P"°°‘f"" ‘aA+b+c=0 — )

. . Taking cross Pr'Odocl: with. a a)C eq. (L)
Nier WL-V=(SC-JtK).(J-5K :
WV =(E)0) +(-1)(1) +(1)-5)=0-1-5=-6 =40

Q +Qx ax<C =0
.-ru.and_l{.arer')af Llar > Ox QA +Axb+ARC

- : > 0+axb + Axc=o . ax o =o
v.w = (J-5K) (/5£+3)-3K) A Nl o e
- f)(c’)*("5)(’3)=0+3+/5=/3#o - =
= (0)( 15) + ( —p Q-K_b_,-.-.-. C X Q . exa a xc
-V and W are not Lar o
= (5;2—@1—-0(3;;2%;3) b bx(a+b+to)s bxo
- uw and W are rot _Lar. + bxa + bxb+BXC=-o
W = ~I1SE+E]- 3Kz ~3(SE-J+K) + bxa+o+bxe=-0 :bxb=o
w W=
Na w = -.36[4 = (Vo and U-, are ,Dara//é’/ S _ngCL - - _L_’_ Xf_Z_-
ik v ' 5 BK Axb- bra
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Dﬂf‘n‘itiant—' L&t £ = Q.(_;'l‘ bli-l' C, K,
K and w =ayt+ b’:‘."' 3 K

V= Q;Q*bsi*cz- trip] 1 &
alar triple produc
, the sc P

Prove that |
QS- Sin (k- B)= SiNX COS P - COS sinp

lvtion:' l kb vectors
fol: '0_3 and E'E)be vt be three v and & iS5 def:ned by
e

gind) Of vector L,
v
vector in xy-plane s.that 47 o (yrw) oF v (wre) or wl- (ex¥)

| (¢xw) is
The scalar [;rlee Pr‘OdUC{ (Vv xXw)

w
oritten as; - (uxe) =(w ¥ 2]

Hnal:,ti‘cal Expressi'on of g_l...(\_(#t_-_!)

Lot wealthjrak, vacl+b)ral

LXOA:«}ZXOB'-‘- ﬁ
ya BOA-: Ot"""'ﬁ and

lﬁl*l@l'-‘ { Alse

DA= Cosex(+ SN

08 - coSRc+ S‘“Fé wow and W - a,é*-b_s.]: +Gic
—= ¢ ) K '
b_g A OA = lcosP sinB o
ceSck Sinek ©
= [OBI10R | sin (o-p) K = K (Sinet Cosp- CoSEmp)
- (DD s (“'ﬁ) k=E (sino{Cosp—CC»Sd(SlﬁP) ot (Exw) =, (G- by)- byla,G-45cy)
T cl(qtbj—q] b.!)

ExFandfns b:j C3 YXW =

Q, b; C3
= {( byGy-ab3) =) (B 3-3C) T ( &, b3-a, b))k

= SiN(x-B)= SN cosP - cos sing
Q, h |
Heﬁ(e PI'_OVQd. = w-(Yxw)s= \qx be €,

axb-=o0 and a,.lg_:.-o;, Nhat &(Q\
Q9. o &x2 cg@;;ﬁ determimant formula for scalar

conc lusion can be drawn abouvt |

g and 21 o({(ff‘_%'t"e product of u, v ond w.
) l,/gjfx =
SD|U'HOH=-' Q_-X_b_ = O f{\@jjm
= |&|b] SinO=0 =>SNO= o\r:g
OV

. =
- 6 = SN (o) = o0 “”ﬁj\i

. Pl'oo-f ‘s N Knowo that for

Q™ L_I::'-Q,(_-'-I'bl'j""cl*,‘; ) L= aa-(::"'blj'l'cl.“.:
aond Q-b =o A : -
and w = Q3L+ b3 ] +GK

= ||| b]ces 6=0 = co58=0
- . (VXW) = o B
- O= cos5(0)=90" = 6= 20° = ="=""1la, by ¢
Q4 53 C3

so & and b

o

are perpendicular.

at the same time parallel and Lar
Not possible <6 one vector should be

zero or null. | ] gl il
i Q by ¢ Interc.hangins R, and R
q| b| CI ’

Tr'iPle producl  of
vectors ~

; Now
There are tweo types of triple product V. (WRL) = 2;— t;- i;—
°f vectors: qQ, b ¢
(@ Scalar triple product:- =—|% by <
@, by ¢, | Interchanging R,and R
(LLKY')'%J‘ or g_.-(!xg_—’) a, b ¢
(b Vector triple Product:- . las by | ,
WA (VLR W) a, b, c,| Interchanging R and Ky
- . Q,_ b C
8n this seckion we shall study the Scalar v (wy L) = ':*_J"(‘t_!-xlil
triple prodvct only, | Ji Hence w. (YAW) =V (WXU) « w. (WX V)
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Notc o ) Dol and 'cross, may be

. d AC)(n:
| | | =i (Ara of "3mm.w|jch Ao an )( )
nterchanged withoul oltering  the value ) o8 edjacent ;5'.6:95. o] wikh w ¥ edged
Gy (ury)w =w(vrw) = (u v W) = % (Vvolome of paraleleplp -

(L r)w = ¥ (exd)=(v ww] hos. (WrY) 2= "Z[-‘i‘ 3—’-—"2}

\
(wru)y=w(wxy). (W u ] | velume = 7

i) The value of the Pr-oduct chanjes it Prapef'ties O{ Scalar triPle_

the order s non-c_'jdic- Pl"od"-’ct L

@ wvw ond ux (Y- w) are meaningless. are coplaner, thenr the

g 8w,y and &

Tl"ae volume 0{. Par'a“C'CPiPe.A volume of quqlle]ePiFeJ 50 f-ormeo( 'S

g ; v W qare
consider A=W , 0B= ¥ and sero ¢—-e.,the vectors W, V.=
oc = be the o.djqcent caplaner #(*xg) w =20
edges of parallelepiped lar triple
ors o scajar
OAFC.D EGB. 2. 5)( any two vect f ‘ F

L] . u |'S
Pr‘Oduct aqre equal, then ks valve

c—e-, [4& & L_"..]-"(‘-‘-" vy]=o

M zere -
height=|}l‘|cos0i Eiam leitFind -qu volume of-
= |t x o] Paurﬂk(H 'piped determined bj .
O o (Q)Y ) '+3|E , W :_9.-7_1-4_’_':'

' N/ A AY 1 v = l:"'l_\
ngle bjfy w and &xY %@.& - 1= =272
L et © be the a q /w o 0531;{, +4)

as ¥\« area of lgram OR&E w/i{g Solution:—
= area °f base of Pﬂf‘q\!_e\_’%%?l“{fed

: _ "
\g)“” Volume 0{1 qua"e lepred = W-¥Y X=
Resolve w iN C°""F°"’e“ts M kg N S T
= ; = 3
L -7 -y

_ 18+2)-2 (-4-3)-1(F1t2) = 2914+ 5

-+ volume = 48

y) Prove that four Points
/ CL"') 1, l) and D('j)(f,-s)

31 - neight °f pacelleleppeta _
=<ﬁrea of-)(hefjht) E%O”"P,e
ba £€ H{_slj')—l{)’ 6(") ’J '))

- ';_A_.,X\_{l- "'ﬁ,, COSQ are coPlaner_
. 2
Qolution:— 8= |
_20-4+ 5k Lo,
o - (RY) 3 1 0] (2,73, ¢]= 273074

quj} - D [.-]4'3 )-"5') l+ = . .
cw (UxY) = LTS = wfjuxy|cos® ) | Ac = ’ 1= 08 ~J- K
FeT - 343, -5, -5t (o bt ]=0t TS
AP =

B LT T e
The volume of Tetrahedron | 72 (7% /; 3
D

Volume °.F tetrqhedron ABCD

= 5 (‘MBC) (thjh o} D above the

as volome °f parallefe piped

, ,4.3),...5,“4]:[2.,-&:,5']
- Volume of Parq”emPIPedc w-(wx¥)

<o volume °1; para IleleFfFed = U (y_x_b_?.)'.

- g _ o
> Place ABC - ,8.-8-'/0 =
_ v are coplaner

25
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Exam Find the velume of ke '
PIC 3' tetrahedron wbose)c ver tices

are. AC’-)'J 8)’ 5(3) ,-Jg), CC:-"JQ) andD(BJsla)
SOlUt;onz"—ﬁ-E: [3'2,2.-’_,9—8]':'[ I, 1 ,J""!-':*j'fﬂ'-

B> [1-2,1-1,4-8]=(0,0,-4]c0l+0]_41
2D - [3-2, 3-40-8 =1, 2,-%]= $e3) -8k

' —
S Vo(urme 'o’. tetrahedron = Z’- [7?3 ;E, AD ]

2
<> Volome GJC tetra hedron = %

E)LGMPleli,F'”d the value of X,so0 that
‘i, £+j+3r and 2L+J-2% are coplaner

Solution:— Lel &= xXtt) , v=t+)+3k
and we= 2t+J-2K S0
A1 O
w-(vr) =0 = |7 3| -0
L ! -1

B(3¢- Z__!:+‘f_“:), C(S's'+7___;:§/"
coplaner.

8 4 . > ] i
Solution:— 78 = (36 -2/ +4k)- (-6¢'+ 3/ +2K)

L 3L r4rFEE-3-2K = 9-5) 2k

7}? = <-’>"£ *7/'+~31_'§)-(-—6£ *3/+2k)
= §CH17 +3K+6¢- 3‘/'..2_,1_:

;?-E,: /e + %/.-f- K
AD = (~136+7)-1e)— (-6€ 23 +2k)

. I3 HT -K+6L-3]/-2k
_ -7¢A 1) -3 K

-

Now

o 9 =5 3
AR - (ﬂT—C—)X-ﬁTg) =1l n 4 ! J
-7 14 -3

= 9(-12-14)15(-33+7)+ 2 (154 728)
- -234-/130+ 364=0

-

Thvs A, B, ¢ and D are coplarer

|
2.¢

Appl‘ica‘t'ion of vcc‘torf in .
Physics and Engineering

ay Work. doneé:—

% d is c:;lm":'»Flt:tice*rvne|ﬁt (§rom A to B) mhenr

force F is applied on the par’tu'cle then,

work done = ( Foree).( DI'SPIGCEM-Q_ZE)
: d =AB

ol

Eind the work done by a
E%amP,‘cs' c::nstont f-orce. E"-‘-:'-'.;*'“_j , if

ks points of application 4o a bedy moves it
from A(LI) ko B(UY,6)

te- Force = Fz2c+4]

A < — _
bn'r(ﬂééei‘i{ent -d = AB= (-1, ¢-1= (3.5)

A y .
x\<> &> d=S5SC+5)  so

= (2c+4j)-(3L*5))
= (L)(3) + (4)(S)= 6+ 20=26nt.m

Ex,am’,u']‘, The constant forcesac+sjsék
and - +2) +k act on a bedy which is
displaced from P(4,-3,2) to 0(81,-3).Find
the total work dene.

Solutiont— Let F=2(+5] +6k

K Total f-or‘ce =f = Fl +F,

— /’

Fo= —L#2)4

-+ F -

I)iSP‘QCG ME‘h't = é_ — Wi’: [6- (l, 1+3, -3-2]
d - [2-)‘-')"5]-'-" Zj_:'f'&fi—

=

LE+5j 46k -C=2]) =K = L+3)+SK

K.

Now workK dene=F.d = (£+3+5¢).(20+4)-k)

= (1)) + (3)L) +(S)(-1)
L+ |1L=-8 = Ont.m

—
——

(b)y Moment of Force:—

Let .F ‘be i the force q{-.
Pm'nt P the moment M
°f a force F qbout

a Point 0 is E’qual
to vector preduct of
r and E.

Here I©

e

'S Posibion vectdr- of pt p
‘frornO- -e., ™M ‘-'-"EKE
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Find U’?e moment abeut the Solutlon- a-bXc= ’a 3 -2
ExamFles, point M(-2,4,-6) of the force

mFrESEnted bﬂ AR, where coordinates of = 3(3+10)-4 (-!- 25) +2(2-15)

= = /17
_13) = 394100 -26
peints A and & are (1,2;3) and (3,-4,2) resp. | = 313)-4(-26) + '3)
Soluti'on:- o Qa-bxcz1l7
¢ 3 -2
F=MA b.-cxa = L 5 / /
- - 3 -1 5 _ ol 2643917
=(142,0-4,-3+€] H Abouthepelntl y (2541) - 1 (ST 2 3C3t70) = 1%
- = £ .
L3, 1.’ J C b-C.)(CL=H7
= 3L-2)+3K i =TT s '
F - AB=(3-L-4-2,1+3) A f B8 c.axb: \3 -1 f-z.‘
- F = [2,-6,5) =2¢- () + S K y 3

50 pqement = Ex F = Mﬁ XAB = Q_CL-ISJ -3(

_ 1< ik

= \3 2 %

s y -9) a xb

.-:_t;(- o4 IB)-J_.(IS"S) + E (-IQ-HQL 8}."9:)_"1'{'& | "ij. . .E' - b . Q xg, = £ ’ = =

Exercise 7.5

XN
Find the volume of the parallele ?}‘ )
Qi for which the 9:iven vectors arée ARy

edges. (1 w = 3c+2R v:c-f-m%g\';{'.ﬁ&. s

= c_'-z.j +3K, V= -2¢ *3./ gk

-~ (.-aj fSIc Nﬂw _.;-V-andw

Y : =0 So
J + 4K \ il be c0planer 'f w-yxe
L N N -2 3
- -9)
3 -4 |=1s-r2)*2( 1049)+1(&
o|uCion.- Volume paralielepiped
s ,"t w f“\,vﬁ% -3 $
=_f-£—'ch__)= | )I- ' = 3-3= (o
o - L
an ér.
- 3(8+N)-1(e+2)= 2T-2= 25 W are copl ot the
-J ' 2e-3)+ K nd 1€ constant &, sveh
" -L'--‘!j-K'.; !"-"J'z‘.’:‘f W eclz-0JF T Flﬂd ran e
e - » vectors are cop

=4 -l
A P -J-( Lropie Lat W= Eolv, ve Lk
vatgern +1y=1 50'" <) +SK w. v and w are
- - i ;o A L,V
i (-1-8)-1(-u-3)+ 2 (8 +1) =77 ol 2= 3E J AL
w=(-2)+ 3K ;V*”'E'.'E—" R kg _coplaner So U XY =
(m) U =t = <) - | | | § |
tion ;= Volure of paraﬂe!e}wpcd = |\, -z 3 \:- o
s"u | L 3 % 5 o
W (vxw)= 1, o S )..,(-s-roc)+3(3+2)-
— 0 / | - _L(..-,o-3d 5- ] # ,O—qag .
(-2-3)to= Otlo= jo & _jo-3R+S- ok T
s 1(-1+1) -2 (-2 _ ,o-’m—i

> lo= WX =+ X= T 5
i) €20 -K , ¢ ~Jj+2£ and oq_'_j,,&
Solutton'-—- Let u.--c-z.o\'j
V = c-—J + 2K, l¢_’-'0‘_f-—__'/+K.

w,vand w are coplaner: So
w.vxw=0

.7 —
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* ‘ "10& _'
TR =L{3® -1 rs(Of=F u-) =k, %,
x - |
Y Llet A2, 1,
> (-142) =120~ 1) doc(-Yot-1)= 0 . )“’"' ). B(31.9), ccr,L @) and
. D(3,3,16) New
- - - - = (1,1,
-)- QGL—G(-L::G AG = [ 32,34,
Usi‘na qUer-a'bf‘C fﬁ"mU'o i - bt ’b"—l{Q( ;-Z t[).—)-‘ ‘—',‘(—8]:‘. [O...q,;"c']
— _ - - ..8]= [l 2 LJ
~ [ 2a AD = [3-%,3-1,10 e
-)9(::' ("l)'t (—n)"-Q(L‘)(_z) rﬁ —_— e
2(4) < S ltE velume. of tetrahedron= %(AB'AC'“D)
g
l v
w A= | TJ33 N \, o _c,\ expandmj bJ -
9 6 | > 3 L
Q G¥Find the value of aixije c LS oo cipGon}e L (4m) = taz
® (i 3;_.5:(5 ¢y [I:-_ ¢ J] (V) [5-: C ,.(__] & § 3

Fihd the work dﬂne, i)C the Pofﬂt at
Q » which the constant force F=40¢3)+5K
vEx)¥, KBK=L i applied to an object, moves from p (3] )
B ZJoerl = Yo = 3003 gaie], jjaalbe B006)

So'utfohz—- et 2 LX)k = Q(gx: ) K
= K-k = )=y

a) [k ¢ J‘] - K- EJ‘J = K-K={ SOluﬁom"' Force= F = e+ 3i+5!'!_-_
. ' \ = E+1). [-1
@ (€ w): € lak = Lol-)=-C a0 Displacement = d = = [>-34-1,6+1)- 1,3, 8]
(»ExKk=-] ’g.j_b) fg-\,,{g%\-éa-si-rﬂ.&_
- =" (Q)Y . \
I¢ k. dene = F._:(L,_¢_1'+3_|+5&.(-;_'43',.,.85)
) Prove that 508 W - i#5k). (-L43)
- - - T = ALY
A\ ; b nstant forces
® - r’,ff?\?‘-fj A parl:tcle’ Q.Ct-ed 5 co
so“’f‘on' ) (é;‘;{_@; Q8.q£+i o 3'1_ and Bé—j - E_- I'S d;SPlQCQd j“fam
HS= W w)+ v (W XU)+ W (U XV -
i B CERE SR8 RS N A(1,2,3)te B(S,4,1). Find the work done.
A\
= W- (v w U (VAW )4 VX 3 o,
rhexeles ,Wx ) Solu{:mn:-— Let F,=bt+)-3K
- 32.-(!7*2) tV.o(w xU) - U (gxw) E_;, :39'- _J:- K To{'_a.l For'ce-s f = 5-!- 5_
= R.H-S AlSe w. CurY)z utyry)| =+ F = he+]-3K+5¢ -) -k = 7L-0-4k
, — )
HenNnce pr-o ved. Df&Ph(@men{ = d'-'- AR = [S-lJ '-(-?-, 1—3]1[Q;2) Z'J
6 Find volume of tetrahedron with = d = 4et2)-2h So
Q » the vellices (0,1,2) , (3,2,1) work.dene - F.d = (79'-o_j-m_c_-).(a_t_'-fzj-z_ls)
) (1,2,1) and (5,5,6) iy (a,1,8) = 0 Y)- L)+ (-u)(-2) = 28+8 =36 nt.m

(3,2,9), (1,1,4) and (3,3,10) Q9 A particle is d.‘splaced from the peint

A(5,-5,-1) Lo the point B(6,L,2) under:the
ackion of constant forces defined by lo;-u-tn:g,
i +5j+9k and -2L+) -9k, <hew that the tota

Soluti’an:- ¢y Let Alo,10) B(3,2,1)
c (Lyl) and D(S,5,6) Now

= » nI*,S
-A-—E:; [.3_°Jl-') l-Z]: [3"' "’_l] weork dbne bj 'Ebe ‘f'ﬁrces 1S 102 Y
ac= [-o 2 =)=l Soluti’on:-— Let Fi= (0f-J+IIKk, Fzbo#s)+9%
lﬁ-b’; [S.'b; 5") 6- 1]'-:[5)9; "'] So F ....J.L-I-J"?"f: Seo Tﬂtal -FﬁrCCEE_-:E'-I-“F"f'F;

velome 0{ tetrabhedron - .{‘_(ﬁ ACXAD) > F =120+ Sj+1E Drsplace ment = d=AB

3 ' ' l_ [‘ S 1;5‘-1+7J:[" ,J S];é-&?i-}-SE

- , = # pe ' | | .

‘ q' ;’I wor K olene = W = F. al__ = (1ZE'+§_)+JIE)(!='?7;}+S'_K)
5 L L

= (12)(1) +(R(7) +(9)5)= 1 139+ 55= 102

‘:%{3 (“*“)"(q4u)+5(-l+”] 28 Hence ProVed.
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Qio A force df maﬂqitude 6 units actng 3 Cive O J(m-(_e E=2_§_+_j_-3l:- act1ng
*Parallel to 2t—2)+ 1k displaces, the point Qi *at a peint A(1-2,1). Find the

o[. applicaln'on from (1,2,3) I:OLS',B,?). Fino' the moment °f F abwt the Polnt' 5(1_,0,—2-).
wor k. done.

Solution:— = |E\=6 uni b Salutmn:-
. F—— @
= w [-= & —

ot B0 RIE ] F:l‘_-_-f‘__-3"_‘: pAbout the point B

£ is parallte 2e-23tk 5°‘ o reBR .

R ag-2itk YO -1+ K ____:.t_.--;;.. =['_z,_l_o,l;-2]

RN - ey J -1, S

(2)+(-2)+ 00" 9 = (-1, -1, | - F
)—‘.-:")"J'f.l'& _ q;___'...lf__j-}l“ -'r-_.:..g_l‘)_-fs'}

¥
ByQ = F = J“4 = "
3 £- #( !
Lot A(1,2,3) and B(5,3,7). 3

£ \ -1
d AB«-—[S-I 3-1,7-—3]5[4.’;‘!] — -1 3 \=£ (6-*5)".) (3_-6)4-!'_‘:(_ +4)
D\‘splaccment e @ = = y =4 O

_16-u+8

. here PLL,9%, \)
:.'.(q)(Cl)-i'("'-l)(lJ-l'(l)(tf) L_)_J,3C+2-j-‘§:;6‘l-*1&' W en 3
- = . } . concurl’e )
MAEE = R $2)- YRS aPF/red at the |is thelr point 5
p force E=3Lr2l- Ul DALt of o
' ' e mom | ’ About the
Qii- Pmnt (1,-5 2)-Flnd.ni (1)_') 2) soldg&?;\ ApointA E?

\/Qk 7 ffj K _F.- .ﬁ?: [L—l,0-|,|-|]=[|)-')°3

New Q c" ] K = .

° ment °f-{-or-ce=r_{!=\_"xf= -1 o | r = £+-Jrok

Mo 2, 2 ~Y o F

M ._‘(o-i-z.)-j(q*?')" k(-2-°) =2(-7j-2K Mmoement °of forces M=LxL

=] = _ - ) e K .

f- s E yi-3K Passes l:hroush the ) \I':. :].‘ ;" \,_.._5__(-1-0)-_.]{""'“"(5"")
A fores I =75 00 t of F - ¢ @
|2«-pomt A(2,-2,5). Find the moment of 4y s | l=-t=)a9k

about {be PO;nt B(.';"s_;'). Q's A {-Orce E-’-?é"'l‘i-s& s aPP,;'ed at—

SOluHon:- PCL-2.3). Find its moment abeot
@ About the point B .
Foli-3 K . the point Q (2, L1
- - r 8
= BA - [2-1243,57) Qalution:-
= (1,1, 4] . : o o etk 0 About the point Q
-+ F= C+]+yK - T T
] 0. 7
r =
Moment 0;— EOrC§= MH_‘: rx E :Ll—lz'l") 3-']
- ;- : -L-' J=-{(_3_0)_4:(_3_,‘)’%(0_“) -~ [_-';‘3.}1.] P _F.
4@ o -3 =-3§+Iq:!_-tn_<_. _,,r=-£"3-!_+”3

Moment °of force= M= rxF
=1¢ 1k
\-‘1 -3 2

7 4 -3

o (1-‘2)-:_]‘(3-1“}-_!{-(-1. +21)
=C4 U]+ MK
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