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(Vector Algebra)

(Important Formulae and Definitions)

1. < afgeit S ?maﬁwwmmiﬁaaﬁwe@,ﬁ
—;-_I;)=abcos 0.

2. 3 Wi & o O T YR a5 = 0.

A A A

3. i, Jj, k wifes wiew &, 9

AA  AA AA A A A

Fi= jj=kk=i*= ==
AN AA AA AN AA AA
ij= ji=jk=kj=ki=ik=0
:
4. A TR 5w 3 W SR OF iR T <19 F0 0D
- - A
ax b = absin O.n,
A _—— _
el » TR SR 4 9w p W o aRw ¥
AAA
5. i,j,k =fiew afEw €, @9

A A A A A A
iXi= jxj=kxk=0
A A TAA A A
iXj=kjxi= -k

A A AN A A A

Jxk= i kxj=—-i
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6.

7.

9.

10.
11.

12.

af forelt Fre = & ST Yo @ AW 5 &, 99 B % ded
1> =
=—laxb]|
2

afz et el & A @ 9w @, 7@

-

=gy F1 A =’ I;) b

X
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o

s ‘
s@ F gn 6 e, W= |F||d|cose=

T pF A = rxF

< wfewtt = 49

A OA=a,0B=b,d% OC=04+0B=a+b.
feafis T

= o5 o
AB= OB - 0OA

Wﬁom%l‘

13. fawem fag @ feafa wfcer:

15.

farg P 1 fafa wiwr S Y 4B 9 ©F KU ¢ 31790 m < o # fofew s &

— —
— mOB+n0OA4
OF m+n
e P, AB %1 ueH fag @, 7@
' = 1= =
oP= —(a+b).
2 .
- A AA
r=xi+yj+zk
A A zz
- xit+tyj+
e Wiy r = A A~
|xi+yj+zk]|
- A A A '
r =a1i+azj+a3k

R o8 o = T cosB = s
\}al +a2 +a3 \}al +a2 +a3 al +a2 +a3
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wyHTEet 10.1

TET 1. 3T 30° g & 40 km & farena @ enereta freut #if )
A

1 1 ¥ = 10 _

/&
A

4

et 2. FroaforRa T = e T e 6w § sofrag R

(i) 10 kg (i) 2 WX S-ufew (iiii) 40°
(V) 40 T (v) 1019 Fera (vi) 20 m/sec?
T : M : (i) 10 kg (iii) 40° (iv) 40 TR (v) 1019 e
R 2 (if) 2 e IW-vf¥= (vi) 20 m/sec? I
we 3. Frefefaa @t aifter we witer R % wu § Svfag i -
(i) I I (i) g . (iii) 9
(iv) a1 (v) &t
BT : Afeyr vl : (i) IHG W (i) T (v) ®E
wfeer afdn : (i) 7 (iv) AT 7 I
WY 4. I (T T W Frafafaa wfee @ v
(i) wE-anfem (i) TET (iii) W@ W= 3@me
T ¢ (i) GE-onfew wfegw :
- - - - a
AB= a9 BC= b
- 2 o -
(ii) ¥9H : AD= d,BC= b
(iii) TG WY IHAA : 3 3

> = 2 -
AB= a,CD= ¢

w¥ 5. Prerfefeae @ o wew srerar areer & wa H G ;-

() 23 - 2 waEE %
(ii) T W@ wfew @ aRwror wds qur gt

(iiil) T gRwoT A 3 | W B ¥

(iv) T¥T afRumer aret < W |y awe B ¥

o}
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T : (i) T (i) 3T (i) ST (iv) 3T

yraet 10.2 |
v 1. Frafefiaa afeeil o aitumr @0 e FHifig
7—?+;+k b—2:—7; 3k —: j§?+%lj\——\/%£
&t )Ry A=k
|-Z|=\/ +a? +al =12 +12 +12
= =
(ii) R & - b=27-17-3k
1B 1= 07 +52 + 82 = {22 +(-7)% +(-3)?
- irmre- Ja. =
S 1A 1A 14
(i) R % .c=\}_ j.; jgk
1Cl= JF+3+

T
= ‘E+%+%_= \E=l. I
WY 2. WA GRATeT aret 2 R wfew fafag) '

- A = A
T AN S WR® a =20+ j+k @@ ?=?+7+2£€Iﬁfwaﬁwif,wﬁ
i

- oo | 7 1= f
|a|= 2+ +12=Jom | b |=VP+P+2* =6

T YER 2 @ B 2w ¥ fods aRem A ¥ | T
WA 3. Wur fogn o & fafe wfw e o

T : U AR G R A A WRW a= 1+ j4 kAW B =37+3 43k F
1 1 '

a ¥ feh-FaE = (TT J—) \

re (3. 3 3)\g(L L L

b % fe e (27’ 27’ 27)1“[ 3743 3)
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m:s«m?,?@ﬁﬁwﬁ%-mmﬁﬁm%l I
W9 4. x 317 y & W Fa g oifes wfewr 27 + 3'} s x?+y;mﬁ|

Ea R 2i43j=xi+yj
x=2,y=3.
ms s wiwr @ wRfsms (g (2, 1) ¥ 3iv afvem frg (- 5, 7)%13«?&91'&;31&:91@
wieer ge® Fa S|
T : W 9w w1 URiE fag A4(2, 1)aqhx,-2aﬂzyl—1amvﬁﬂma¢mﬁ§
B(-5 7@,
xé=—5,y2=7

A=y -x)i + 0-m)]
= (—5—_2)?+(7-1)9=—7?+6§
s@: AB & wifce e — 7 3R 6 ¥
#R Iz’aﬁmm—ﬁa‘nﬁ%l | I

A A A
m6'ﬂﬁ¥fa—z—21+kb——2:+4]+5kaﬂ'{‘ = i—6j — 7k T 9 THA

A W |

- A A AL
e a=i-2j+k

N A

b= —2i+4)+5k

- A A A
G c=i-6j-7k

. A - A A
ara: (a+ B+ 0)= (=2+1)i +(-2+4-6)j+ 1 +5-Tk
’ A A A A A
=0 i+(C-dj+(-Dk=-4j—k. T

W WRE. @ = i +] + 2k 3 ST T WO WX 7 R
SRR IR
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- 1 = 1 A A A
a=—a=—4(+j+2k)
- 6
| a|
Lr, 14 24
= =i +-—F=j+—F=k. I
NN RN

mﬁs.uﬁm PO, % rfer wEre |k i Wi st frg P it @ wawn: (1, 2, 3) 3R
@,506%

' ' A - A A A
¥ : P ot feafa wfgwr, OP = j + 2+ 3k
e A A A A
g Q w1 feafa Bfw, 00 = 4i +5/+ 6k
- - - A A A A A A
PO feafd QiK™ = 00 - OP = (4i+5/ + 6k) — (i + 2/ +3k)

(4—1);'\+ (5—2)3'+ (6—3)1/;

A A A
3i+3j+3k

__)
S |POI= {32 4 3% + 32
V27=33

e |fiew F@ k| Fg)gamﬁﬁ:‘a%

%
R %
ﬁ
| PO

AR N A LA A
3i+37+3k_ Gy vk
3V3

N RN RN

, IW
. .= A A A - A A A -

w9, Ruguafel ¢ =2i-j+2k R b =—i+j—k HfmwaRew a+b &
arferer wvses wieer e i)
A A
g R e =2i—'}+2k
A A A

._)
a
_)
qad : b=—-i+j-k
_)
b

= (2—1)/1'\ +(—1+1)/]\'+ (2—1)2

qaan |
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1 ~ A
- @)=+

la+ b | 2
N i
='—'i+—‘_ . w
V2 2
A A A
WP 10. WY 57 — j + 2 k o ST U TaT wiewr A @i fwesr aftamor 8 g ¥
e A A A
T |F Y a=5i—-j+2k
.._)
lal= 52 +(-1)%+22= {3541+ 4= 30
8—)
_)
aasaﬁﬁmmm=:a
lal
) A A A
_ 8(5i— j+2k)
V30
_ 44 8 ;+ 16 2 s
N300 VB30T B0
‘ A A A A A A . k
T 1. Euige R afer 2i -3 j+ 4k R 4i+6j-8hkw@w¥
- A A A
¥R : HH S a=2i-3j+4k
. - A A A
agq b= —-4i+6j-8k
A A A -
= -2Qi-3j+4k)=-2a
- -
= b=-2a
o ,
3 a@(?'@ﬁ'@%l
A A A
T 12. WRYT i + 2 j + 3k = femm-wianeT ww #ifn)
T : EHIER,

- A A A
A a = ai+ayj+azk

a a
oo o= e cos e s
a +02 +a3 aj +02 +a3
a

3
cos y =
af'+a22+a§
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- A A A

HA T a= i+2j+3k

8l a=lay=2,a;=3

JP+22+32 = I+4+9= iz

ay 1

\/alz +a% +a§

e \/a12+a§_+a32_ Via
: a 2

P Jaraea 4
as 3

VT @i 4
R PR - S —
SoHAd: a N = \/ﬁ’\/ﬁ’\/ﬁ.
o 13. Reegalt 4(1, 2, - 3) T B(-1, - 2, 1) & faet™ a1t Wa 4 & B &t ™ foee wfewr it
feeR_ cosine 7T FITTT)
¥« 4 R W, OA= i +2) - 3k

A A

- A
B = feafq wicet, OB = -i-2j+k

- - =
AB <1 Teafa af<et = 0B - 04
A N VAN V¥ A FaY
C=(=i-2j+k) - +2j+3k)
N A /\ A
AB= (-1-1)i +(-2-2)j+(1+3)k
A A A
= 2i-4j+4k
_)
3 la|= (2% +(~4)* + 4>
= Ja+16+16=6

A A A a a a
TEMERE g itayj+tak Fiwm-FrEgr= L 2 3

lallal lal

A A A
S —2i +4j +4k KR-FEA =

’

|
ol

66 "33
A A A .
W 14. I 6 AT i + j + k AGT OX, OY, 0Z 3 Wl SR Fewm 2T ¥

_)

A A A
W?ﬂ? a=ali+a2j+a3k3~7faa;\-aﬁm3=l
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4 A9 a4
_),_),_)%l
lal |a]| |a]
. - A A A
7E W AE ® a=i+j+k
= 2,22
zafag la|= 12+ +12= 3

o= cos'I% ﬁ=cos_1% Y= cos %
e fean gon wiew ox, oyozﬁm@ﬁaﬁwm%amhﬁmgmmﬁeﬁw
& F WY SR T TN ¥

¥ 15. fargait P(i+.zj—1'c\)aﬂw Q(—?+?+;c\)aﬁﬁraﬁamﬁmas’rz : 1% U W
(i) 3F=:
(ii) =T, T o aret forg R o Rerfer wfeer s ife

—) A A A
G RRCCIS OP= i+2j—k
. - A A A
qq 00= —-i+j+k

T W ¥ R op iR OQF 3 m - n F U | fawfom O AW g & Fdwiw =

- - .
—mM%,?l'&’Tm:n=2:l%l
m+n

S PQ I 3: 2: 1 oTgum # fawifem #3 amen fag

A A A A A A
_2X(i+j R+ +2) - k)
2+1

_ (—2+1)?+(2+2)3‘+(2—1);c\
h 3
— —,l}+4_/]\'+2
3
A0 =
(ii) T FHR PO 1 9T 2 : 1 3 31w A fawifora # aren fog

- -
_ mOQ — nOP
m-—n
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A A A A A A
_2(=i+j+k)-1(i+2j-k)
2-1

(-2-1)7 +(2=2)] +(2+ )k
1

A A A A A
= -3i+0.j+3k=-3i +3%. IR
wv 16. 2 Rgalt P2, 3, 4) 3R 04, 1, - 2) T FrET™ T Wik 1 wex g F i)
A A A
o : P o1 Rafs OR®, Op = 2i +3) + 4k

‘B =1 feafa afg, O—>Q =4?+'}—212
> o
@ EfR Op 3R 00 aﬁﬁaﬁa@aﬁmmqwﬁg@;—qg B ¥
OP @R 00 = fremt A wikw ® WA fag

A A A A A A
_ Qi+3j+4k)+ @i+ j-2k)
2

_ 2+ 4)/1'\ + (3+l)3' + (4—2)2
2

67 +47+2k
i +4j 42k A A A
=—I+—=3i+2j+k. Euins

e 17. goisn o fag 4, B ok ¢ frds Rafa afeer s 2=3i -4’}—43,
B 2i-jek it =i —3] - 5k ¥ T wwwr By & ol Pt A E1

et : fu T By & wid '

A(3?-4§—41?), B(z?—'}w?) AR C(?—33‘—51?)

e
AB= b — a

A A A A A A
Qi - j+k)-QBi—4j—4k)

2 —3)?+ (—1+4)3\'+(l+4)2

A A A
- i+3j+5k

%
AB% = |AB*=(-1)2 + 32 + 52
=1+9+25
=35
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=S5 5 o
BC= ¢ -b
‘ A A A

’ A A A
(i-3j-5k)-Qi-j + k)

It

a- 2)?+ -3 +l)_/;' +(-5 —l);r\)

A

A A
—i-2j—6k

- 2 i
| BC|"= (1) + (- 2)* + (- 6)?
1+4+36=41

- =
CA= a

BC?

- A A A A A A
- c=(i -4j—4k)-(i-3j -5k)
A

@B-1i +(—4+3)’} +(—4+5)£

A A A
= 2i-j+k
=2
S CA2=|CAF=22+(-1)2+12=4+1+1=6
KA AB? + CA2 =35+ 6=41=BC2 '
a AB? + C4% = BC?
' 3@: AABC T W Bge §) , g R
¥ 18. Frvw 4BC % forg Prefofas & Y aR-mr wor wft W Y7
(A) 4B+ BC+Ca=0 (B) AB +BC—-AC=10
©) AB+BE-Ci=0 (D) 4B -CB+CA=0
T Wil & deree B % Fem @
AB+BC=Cy @ AB+ BC= —AC -
o A T SN
T AB+BC + AC= T
s A T S
o AB+BC-CA= T
sra: fawew (C) v@ ¥ I

T 19, AR @ ol B o e wiar ¥ o Froerhee o @ s we @ E
(A) B =\, et o A & R
B)a=tb
= 4 o
(C) a 3R p wurE wew TR T ¥

(D) B Wl 4 @k ?ﬁﬁmw%ﬁmﬁﬁﬂﬁl

- W (D).
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qyEet 10.3

av 1.2 afwii @ ol b S uRmoT ey V3 ok 2E oK 4. b = /6 ¥@ g W 5
& o T 0T FIE MWL

7T : T AR W g AR p H e 0w A, @

2.b
cos O = _‘z'_)
615
RACC IR 2 b=+6|al=3 @ |5 |=2
o o B2 1 =
osO= " P2- B 2 Ta
T
0= n I

. A A A A A A
Wy 2. g i —2j+ 3k3 3 —2 j+k & A H HT A RIAC

- A A A
T : TR HifSg a= (i-2j+3k)
A A A
e D= (3i-2)+k
_)
AR @ iR b F = Ak 0w A, A
) - = A A A A A A
_a. b (i=2j+3k).Gi-2j+k)
cos 6 = 5> =5 A A A A AA
|6\ b] |i-2j+3k|3i-2j+k|
_ 1.3+ (=2)(-2)+3.1
2+ (22 + 3R+ (22 +12
_ 3+4+3
J1+4+9/9+4+1
_o_>
14 7
(5 .
q: 0= cos '7‘ . I

A A A A )

e 3. W i + j W AR i — j T U FA Sl
Y A A A A

g I L a=i-j,b=i+j

- = ,
a & b WHET



afewr sfiemfora | 581

Bl : A i
qq
A A A A A A

b (i+3j+7k).(Ti-j+8k)
- A A A

| b| |7i-j+8k]|
1.7+3(-1D)+ 7.8
7212 + 82

7-3+56

= J49+1+ 64

60
- s =
w s, Wﬁmmﬁﬂmaﬁwmﬁﬁmmm%l

-(21 + 3] + 6k), —(31—6] + 2k), —(6t+ 2_] 3k)
wﬁw&—%v&wmqu%m’él

3
al
Y
4
E¥-
X
[

> =S 1.8 A A
T : WA wifSQ a= 7(21+3] +.6k), b =-_7(31—61 + 2k)
A A A
T o= ;17-(6i+2j—3k)
1 1
o Ia)= 7«/22+32 +6° = = 4+9+36

1 1

—J49= —x7=1

7 77

- 1 1

15)= > 32+ (~6)% +22 = 7,-/9+36+4

= 1«/— Sx7=1
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o Ie|= %\/62+22+(—3)2=;11—«/36+4+9
= -}7-«/4-3=lx7=1
b (B I 2.8, ¢ = aRem 1 Tl
s Y eRn s kw1 gfa fag)
() R 5 W P A dMAR 4.5 =0
s o Z’Z’_[ 2i+3] +6k). (3; 6]+2k)]
= 5120) +(3)X-6)+ 6)X2)
= 2-9-(6—18+12)=0
2> 1 .A A A1 A A A
b.c= —(3i - 6] +2k).2(6i +2j - 38)
= 5IOO+OD+X-3)]
.
= 5508-12-6)=0
o 2= %(6?+2?-31’2).%(2?+'3?+62)
= %[(5)(2) +(2)(3) + (-3)(6)]
- —1-[12+6 18] =0
2.8,8.cam . a A WA YA R
e
alb,blec,cla
& a,b, ¢ TR wEey | | g Ry
6. (a+ B)(a—DB)=8 3|2 =8| 3 @ | a |wd| D | TR
Rt (a+B)(a-B)=8
R S Y S g
= a.a—a.b+b.a-b.b=8
' > 2=
g ab=>b.a
S B S S
aa-ab+a b-bb=8
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.9
a lal-1bP=3g
— -
= 64| b2 —| b [*=8
)
B 63| b *=
|z,_JE_&
63 37
_2 2
=345
- -
3R lal=8|b|
-82 )2
3\7
_16 2
R

7. (37— 5?).(27+7_b)) T UM ATH AT
T fame:

e e T
Ba-5b).(2a+7b)
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- - = - > -
=6|al>+21(a. b)-10(b.a)-35|b [*

=5 - > - > =5
=6|al’+21(a.b)—10(a.b)-35|b |

-5 - -5
=6lalt+11a.5-35b 2.

afeyt s 4583
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b)
B S
a.b=>b.a

L ]

£ 18

v 8. AR 4 iR 5 HuRWTOT R SR, G 3 TR R i s e

FIUT 60° ¥ 7T FHT AATT TR % T
™ e 0 =60, _;.Z)=_%,|71)I=I—b)|
WA 4 AR 3 & T T AR 0 F, A

- -
a.b

—
lalld|

cos O =
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1
P 1 1

2
cos 60° = —— -
- 2 -
la P 2laf
- -
Bl laP=1a9 |a|=1
- -
3 la|=1]b=1. T

T97 9. o T W AR 4 R (- a) (x4 2) = 1287 | * | Fre SR
g (?-3).(})+Z’)=12

2 S o

0 X.xX+x.a-a.x-a.a=12
@ X P-laP=12 L3 A= a3
D) 3P 1=12 | [ I7I=lﬁ‘ﬁl
% P=13
% |= V3. Eiis

-5 . A A Ao A A A - A A .
W10, AR a=2i +2j +3k, b =—i +2j+ k3T c=3i + j@UEREH

- A
a+ib, c WA LA A H WH A HIFAC

- A A A

e e a=2i+2j+3k

— A A A

qe b =—i+2j+k
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- A A A A A A
a+Ab=(i+2j+3k)+M—i+2j+k)

= (2—7»)/1‘\+(2+27u)lj\' +(3 +k)2

A A
am R ERE a+Ab, c = 3i+ jR T gl
- -
EE I 71)+7\.b le
-
0 (a+Ab)e=0

A A A A A
T [2-M)i+2+20)j+ B+ Mk][Bi+j1=0
32-A)+(2+2)0).1+(3+A).0=0
s 6-3A+2+2AL=0
q 8—A=0
' A= 8. I
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- = - -
q : a.b+c.a=-1 ..(ii)
[ e (i) 9, .
e e T e I
b.(a+b)= b.(-c)
e T - -
aT b.a+b.b=-b.c
2o S, -
a.b+|bP+b.c=0 [...|3’|=1]
e T
q a.b+b.c=-1 ...(iii)
[ W (i) 9,
e e - e
c(a+b)= c.-c)
55 =5- - -
c.a+c.b=-c.c
dsdirdsded) '
c.a+b.ct+jc|'=0
5> oS-
q c.a+b.c=-1 .(iv)
T (i), (iii) 3R (iv) B SeT |
29 9o 5
2(a.b+b.c+c.a)=-3
e I B 3
= a.b+b.c+c.a=—5. I

- - - . :
TWHI4 A g = 0 NI 5 = 0 T 4 a . b = 0 Wy Foarei ot we e avravae T

1 T T T 1 S R e R

Eﬁﬁm%ma—omb —0WE a.b= oqufzab oaﬁraa?ﬂbamﬁ.
B AT ¥ :

ﬂﬁ?ﬂﬁl"{

A

- A - A A A
a=i-2j+k,b=1i+3j+5k

> 2 2 2

lal= \/1 +(22+1%2= Ji+4+1= 6
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b \/12+32+52'\/1+9+2 V35

I

—)—) A A A

a.b (i—2j+k)(i+3j+5k)
1.1-2x3+1%x5=1-6+5=0

I

- - - -
Ad: a.b=0Tg a=0, b #0.
W 15. afe feeht Bt ABC & witd 4, B, CwwT: (1, 2, 3), (- 1,0, 0), (0, 1, 2) €& L4ABC

T AR [LABC, SR 54 T BC 3 i wor ¥
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= A A A - A
A 1 feafs wfew, OA= i + 2 + 3k, B % feafa wfcywr OB= - i,
- A A
qer ¢ 1 feafa wigw, oc= j + 2k
- - - A A A A
BA= OA-OB=(i +2j+3k)+i
A A A
2i+ 2j+3k

@+ +(3)? = Ja+4+9
= 7

- - A A A
OC - OB = (j+ 2k)-(-1i)

_)
| BA|

3
I

GE
A A A
= i+ j+2k

JO2+ 02 + @7
= Ji¥1+4= 6

—)
|BC|
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