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(V. ector Algebra)

(Important Formulae and Definitions)

1. AR @ 7 5 F e o Tl T e B0 B, A
;)-_g=abcose.

2. @ Wi & o= o W Wiy 25 =0.

A A A

3. i, j, k wnes afen #, 99

AN AA AR N A A

Pi= jj=kk=i=j=i? =]

A A AN AA AA AA AA

ivj= ji=jk=kj=ki=ik=0

4. ATRA o v 2 SR TR R TR AN Wm0 d

- = LA
ax b = absin 0.n,

ol TR TRT o AW p W o Rk

8, i,j.k =ftes wfew €, 7@

AA A A A

ixi= jxj= kxk 0

A A TAA A

ixj= k_]xi——k

nOA A A A A
k=i kxj=-i
A A AA A A
kxi=jixXxk=-j
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6. af freht P 91 & s el @ T B 4, 7 Py w1 v

1= -
= —laxb|
2
7. AR et g & & et g aw @, W
agﬁaanmfélzx-gl

8. WK =gy i e e R gend pL TE=|
9. ¥ F g e T w5, W= |?||§>|cos o=F.d

: - =
10. IH PR A = 7 x F

11, < =i = 9m
- = e
WA OA= a,0B= b,9%8 OC=0A+OB=a+b.
12. fgfa witw
- 3 =
| AB= OB - 0A,
it 0 wEfag ¥

13. fvrm fag +1 feafa @i
farg P w1 e it < Y 4B 1 o RQ G 1790 m : o H Py v &
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OP= +n
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- 5 1~
op= (a+b).
- A A A
14, r=xi+yj+zk
N A ZkA
- xityj+
WE W r= —
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) -3 A A A '
15. r=aqi+ayj+ask

‘ . Cw C |
- = —pE————, 003‘5= : , CO8Y = |
- cos 2+ +ad ‘-‘4'-:;012.+a§+a§4.- %ﬂ?-*a%m%
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e e
(i) 99M : AD= d,BC= b
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= = o -
AB= a,CD= ¢
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. = A A A
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= 3 I
.. -
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—)
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- A A1 A
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%
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mz.mmmﬁﬁﬁﬁwmﬁ?ma : -
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TR AN AT AR a=2i+ j+k AW b =i+ j+2;Q falv= W & ™ TS
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L=
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T WHR L ?a"mﬁm%ﬁﬂﬂwﬁmm%l 7 I
W 3. T o ae & fafirr wigw faflag) o
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m4.xaﬂ1y%mmﬂﬁqmﬁ:mz?+3}sﬂtx?q-y?ms’fu
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wieyr 92 AW Hitag)
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om: AB % win vz - 7 3l 6 ¥
R ﬁﬂwﬁwm:f?aﬂtﬁ}%l | T

- A A A A A A - A A A
UG WM a = i—-2j+k b =-2i+4j +5k3 ¢ = i-6j — Tk & ATE

v T

=S A AA
Rl a=1i-2j+k
A
?=-2:+4j+5k
- A A A
a1 c= i-6j-7k
A - A A
o (@+ D e)= (-2+1)i +(2+4-6)j+ (1+5=Tk
A A A A A
=0. i +(-Mj+(-Dk=—4/ k. I
- A A A ‘
U 7. QW 4 = i+ + 2k 3 TR TH AHE Qi 7@ S
- A
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.._)
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LA 4ot
=ﬁ(1+1+2k)

2
=% TETE" R

mﬁs Wi PQ, % argfer W QR W Wy wet g P ol Qm a,2,3) v
@, 5,6) |

. . — A AA

T : P Toafq wfw, OP = ; 4+ 2+ 3k
—> A A A

am Q 1 feafd Alew, 00 = 47 + 5+ 6k

g4 — - AA A A A A
PO fufa W@ = 00 - OP = (4i+5/+ 6k) (i +2j +3k)

A A Fa¥

d-Di+(5-2)j+(6-3)k
A A A
3i+3j+3k

a: POI= 3 .3+ 7
=273

U 45'45

. . —> A A A — A A A )
w9 Rugmafew a =2i-j +24 3 b = -i+j— k & fogake atd W
arfereT WrseR WiST WA SWeTg |

Ay

e d A A
a=2i —j+2k
- A A A
qam b= —-i+j-k
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b

I A A A

[ +0.j+k=i+k

= (2—1)? +(—1+l)}+ (2—1);;
!

aq ja+ b|

JZ+12 =2
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mm.m.s?—%zi%m&m@tmmmmmmwsw@tu
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—
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a % Srgfn RS Wiw = —
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‘ AR A
_ 8(5i—j+2k)
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404 84 164
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TR TR e

. A A A A I: A
T 1. gEise e afder 2i -3 j+ 4k 3R 4i+ 6 ShTrm¥

- A A A

T : A a=2i-3j+4k
- A A A
am b= —4i+6j-8k
A A A —
= —22i-3j+4k)=-2a
- -
= b= -2a
- . = -
o g 3R p W@
A A A
WP 12, WRW i+ 2 j + 34k o RE-EeE 7 it
T : FAHR,
’ —_ A A A
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o
c:roscnt=—al—,cos|3=——2—2
at +a? +a? o +a3 +a3
a3
cos Y =

a|2+a§+a32
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RIERSIELS := ?+2}\‘+3I/2
Ll aj=1lay=2,a,=3
Ja?+ad+ad = JP+22432= lxa+9= 17
e L
Cos O = m J—
ap 2
cosp = Jal +a2+a " Via
= |
T \/a,2+a +a J_
. 3T q & fom PR = TT*T £

ml3.ﬁl§3ﬁ‘A(l,2,—3)‘l{‘aB(— ,~2, 1) I Fe a1 U6 4 § B @i W fie afenr &t
feen_ cosine 7w FiTI

— A A A
it A ® Rufa afew, 04= i +27-3%

— A AA
B# fefq wfew, 0B = -i-2j+k
- = =
AB = feafq oW = OB - 04
N A A A I} N
=(-i-2j+k)-(i +2j+3k)
- A A A
AB= (-1-1)i + (-=2-2)j +(1+3)k
A A ~
= 2i-4j+4k
._.)
S | |= (-2 +(~4) +4?
= JA+16+16=
T A E a?+a jj\'+a p Ffowm —FEEA= S D2 9
1 2 ’ ° N Y
fal lal lai
A A A -2 -4 4 -1 =2 2
W 20 +4) +4kF TRFEFA = . = ¢ w5 3 T

A A A "
T 14, TET B TR 4 j + k AG OX, O, 0Z % Wi TEX FF §3T ¢
—_ A A A
T : ol a= ai+aj+ayk & KH-FEEA
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R

|ss=

|..9
G

=’ 57 o
lal tal |aj
- A A A
REAE G a=i+jrk
_)
safey |a|=\/12+12+12=ﬁ
1 1

o= cos-l% B=cos_]71.- 7=cos'l%
wreza: & g wfiw ox; oyozﬁm@ﬁmm%aaﬁﬁmgmmﬁﬁﬁ
i & WY T FH g ¥

e 15. fagalt PG +-zj-3)ai’n Q(—?+}+3)@ﬁaﬁaﬁ&maﬁz : 1% e W
(i) %=
(ii) wr, faafa @ o fang R o Rufy wfew s #iftng)

- A AA
o o OP= i+2j—k

— A A A
a9 00= —i+j+k

W 5 Oop AR O0F I m - n F IR A favier T A fag & AT =

— - ‘
w%‘,ﬁm:n=2:l%l
m+n

S PQ W 2: 1 guE # favifvm w07 A fag

A A A A A A
_2X(i+jrR)+1(i+25-k)
2+1

(=2 +1)? +(2+2)3’ +(2—1);c\
- 3

A ATA
_ —i+4j+k
3
A 4n 14
=—§: +31+3k I
(ii) T YR PO Y R 2 : 1 F YW A fasnfve w2 aren fag

-3 —
_ m0Q - nOP
m-n
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A Fa A Pal A A
o 2(=it+jrE)-1(i +2j-k)
2-1

- (—2—1)? +(2—2)} +(2+1)l:
: 1

A A
=—3i+0.}+3£=—‘3i+3‘2. IW
W 16. 2 Rt P2, 3, 4) 3R 04, 1, - 2) T Tre Tt wiET @8 wear g A )
A A
@ : P ek R, Op = 21 +3/ + 4k

B e W, 0D = 4i+j-2k
. - =
TR Op R Op T e = Sfkw W W firg °‘°—’2"’Q A ¥

. Op 3K 0 = frew T whw F1 wea frg

P A A AN A
_ i+3j+4k)+{4i+ j-2k)
2

. 2+ 4)? + (3+l)} + (4—2);«\:
' 2

61 +4)+2k
i i+ 2 A A

‘ - A A A
e 17. T 6 farg 4, B ot ¢ foavds Rufa aftwr wawm: a =37 -4j - 44k,

B e2i-jeh o ¢ =1 3] ~ 5k ¥ we amenor fregw 2 yhvel & PforamA ¥
Tt : e T g % i |

A A A AR A A A A
AQGi ~4j—-4k), BQi ~ j+k) 3w C(i -3j-5k)

Fa%
+ k. I

- =5 =
AB= b - a

A A A Fa¥ A Fa
= (2i - j+k)~Bi—4] — 4k)

2 —3)?+ (—1+4)_?+(1 + 4)3

A A A
—i+3j+5k

_)

| 4B = (-1)2 + 32 + 52
=1+9+25

=135

AB?
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e
BC= ¢ -

°-¢

A

- (1-37-50)-Qi-7+ %)
= (1=2)i+(3+1)] +(=5-Dk)

A
= ~i-2j-6k

BC2= |BCR= (1P + (-2 + (- 6P
=1+4+36=41

- =5 o A A A A A A
CA= a — c=(3i —4j —4k)~(i-3j -5k)

= B-1)] +(=4+3)] +(-4+5)k

A A A
= 2i-j+k
D CA2 = [CAP=22 +(- 1Y+ 12= 4+1+1=6
e AB2 + CA2=35+6=41=BC?
kU AB? + C42 = BC?
" 314: AABC T wwwm i ¥ g% )
W 18, BN ABC forg ProTiafs # @ siv-wr s w@ WL
(A) 4B+ BC+ Ca=T (®) 4B +BC-AC=0
=2 = =
(C) 4B +BC-CA= 0 (D) 4B -CB+Ca=0
¥ : wiewi & dereer B ¥ Fam @
- -
AB+BC= C4 M 4B+ BC= - AC
- = =
aq AB + BC + AC=
w 4B+ BC-Ci= 3 |
¥a: famen (C) wé &) IR

W19, O 3 sht 7 @ e wRer E i PR ¥ @ wh-r mer il
(A) B =17, ft aifem A & R
B) a=+3
- . =
(C) a @R p FuTR w2H wATIRR T §1

(D) 2t WREl 2 SR 7 % faen WA & e R e §)
- R (D).
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mlﬁuﬁsﬁaaﬁr bﬁwﬁururm J‘aﬂrz%aﬂw PN E T A 4
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cos O = _a)'_)
516
RACC R 2. 5=16,|al=\3 M |B|=2
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T WS B T2 e
i .
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. A A A A A A
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—y A A A
T WA T a= (i-2j+3k)
A A A
aon | T = @i-2j+k

AR @ IR A=A 0T A, @

- = A A A A AA
_a.b  (i=2j+3K).(i-2j+k)
cose_-—)—)_/\AAAAA
(bl 6] |i-2j+3k||3i-2j+k|
_ 1.3+ (=2)(-2)+3.1
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T 147
a5 o
4 g= cos =) T

A A A A -
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-y A A= A A

T : WA Eifg a= i-jb=i+j
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A
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- A A A

¥ : UH wifg a= i+3j+7k
- A A A
am b=7i—j+8k
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1
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e 121= % 62+22+(—3)2=;;- 36+449
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= :@-[2(3) +(3)(-6) + (6X2))

1
= 4—9(6-]8+12) =0

- = 1A AA LA A A
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1
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)
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' - -
g : a.b="b.a
= P - D
aa-ab+ab-5bb=8



e
a.a-b.b

m * =8
- -
@ falP-l8P=3
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- 2.1+21+3.2
V102
24246 10 10
Jio2 = o2 T iz
10
cos” W
= ZABC = ( ,——102)
e 16. AT R Reg A1, 2, 7), B(2, 6, 3), (3, 10— 1) W@ §)
;e fageit & feafa wftw
- A A A Ly A A A
OA= j+2j+ Tk, OB= 2i+6j+3k
-3 A AA
aaq oC= 3i+10j-k
- = =
AB= 0B -o04

A A A A A A
= 2i+6j+3k)-(i+2j+7k)



588
A A A
= i+4j -4k
= = =
am BC= 0C-~0B

A AN A A A A
= (3i+107 —k)~(2i +6j +3k)

N A A
i+dj-4k

- =
OC~0A4

al
i

T ¥R

A AA A A A
Bi+10j-k)—(i+2j+ k)

A A A
2i +8j -8k

A A A
2i + 45 —4k)

s 45, BE IR 16T @ aRw § + 4 - 4k Prefw @ &

a7 4, B, C @ ¥ e fag)

W 17, Swige B wfew 2i- }\ + :'E, 7 -3} _ sk ol (3?—'4}’ —43)@:«@01
Bruget % it = T R )

A A A A A A A A
T : T lf faw g AR 26— j+ &, § =3 - 5k 3R 3i -4 - 4k FITHE: A, BAW
C 9= o, T8

= AA A
A % feafa wfes 04= 2i - j+&,

—_— A A N
BwRafa Wi 0B =i -3/ -5k

- A A A
v C &1 feafs ok OC= 3i+4j -4k
’ B
=
c A
-~ =2 =
S AB= OB-04

Al Fal A Fa¥ A P
= (i-3j-5k)-Qi-j+k)

A N o
=-i-2j-6k



wfeyr dwmivre | 589

_)
|4B|= JJ(=1)? + (<2)? +(=6)?
= N1+4+36= V4
T
BC= OC - OB
Fal A A A A A
= (31 -4 —4k)— (i -3 —5k)

A AA

= 2i-j+k

1BCI= @) + (17 +()?
s e B
T
¢A= 04— 0C

A A A A A A
i-j+b)-3i—-4j-4k

A A A
-i+3j+5%

1CA|= 1% + () + )

= 1+9+25= 35
HHEU AABC 3 fow w&f 2C =90° &, a9

-3 - —
|AB*= | BCP +|CAJ?

41 = 6 +35=41.
m:ﬁqwuﬁﬁ%@mﬁwaﬁmaﬁ%l 3 g

Y 18. TR VAR I ¢ W GRAIT o’ ¥ 3T A T I FRWE N Aa TF TAE
R oy

A=l ®)A=-1 ©a=|r| (D)a=ﬁ
W RWE: o WA =g
4 |_a>|=a
e T T R Y,

IAa |=
= (Al a =
= |7"|'0=
= a=

[A

3@: faFey (D) 9 ¥ —



590

wyTEer 10.4
— A A A - A A A = -
UWALER g = i-7/j+7k 3 5 =3i-2j+2kW |a x b | 7@ FHwC)
- A A A - A A A
™ feng: a= i-Tj+7TkTN b=3i-2j+2k
Fal A A
- = |i j k
ax b= 1 -7 7
3 2 2

A A A A A
= {14+ 1)~ j2=2D+k(2+21)=19/+19%
- - :
ax b= 192 +19* = 1942 IR
- @ wm frew ¥ W WY 7 SR et

— A A A -3 A A A
a=3i+2j+2k3M p=j+2j-2k T

|
- -
YR 2. R 4 + p AT

A Fas A
TRy 2= 3i+2)j+2k
- A A A
a b= i+2j-2k
- = A A A A A A
a+b=@i+2j+20)+(i +2j=2k)
A o A A A
= (B3+Di+(2+2)j+2-Dk=4i +4)
N A A o A A
A A= Gi+2j+2k)=(i +2j-2k)

= (3—1)?+(2—2)}+(2+2)2= 2?+42
A AT o+ b IR a- b F o= fen F wRw

-

- - = - =
c (a+ bYx(a—-b)=

[N -
(=T
B oA

Fal Fay Fay
167 —16j — 8k

JU6)2 +(=16) + (=82
= J256+ 256 + 64
= J576=124

o

i T WRW = —

_)
fel

Y
]



wfew diemivr .| 591

A A A
161 -16/-8k

24
Fa%
82 -2k
24
2i-2j-k _,2°_2A_17
= 3 —i;l;;]¥§k. FAT

W 3. R T W wRW 4, § } ,Ja‘ﬁm— R & % WY T T I 0

m%a‘remﬁﬁmﬂﬁﬂqaﬂrmmﬁ a e oft ya Fif)
T : T A | Z’;?,}azn % 3 WH FE: @, f W y T I L, W R

- X p=Zamy=9
(1"'3,B“4 Y=

cos? o+ cos? B+ cosZy = 1

0052£+ c052£+coszﬂ=1
3 4
0 %+%+c0829=1
3 1
2= 1--==
cos” B 2 2
1 )4
cosB=E3’lﬂﬁLe—3
= n T
¥ a o Y& = cos =, cos - e cos;
L
T2 2 T2
somlll o x —
HA: g <k 9<F 2;\/532“9— 3
T e T N
U 4. TR (a- B)x(a + )= 2(ax b).
e e T T T
LGB c(a=b)xX(a+ b)= ax(a+b)-bx(a+ b)
e e -
= axa+axb- b><a bxb

- - =
0+a><b+axb 0



592

A A A A A
5 A AR AR BT IR 27 + 6/ + 27h) x (i +7Lj+u3) e
m:ﬁtﬂ%: .
A

A A A A A
(2i+6j+27Tk)x (i +Aj+pk)=0

Fa¥ A Fa¥
i j k -
2 6 27170
1 A

A N A Fay A Fal
WM (6u-27A)i—(2u-27)j+ 2k ~6)k= 0 +0j + Ok

?33&1;’2 % Toliel St S 9L ¥ gET O W,

2u-27=0 2A-6=0
2u=27 2A=6
_u o 5,
p= o,
27
dqa: A =3, =5 k3,18
- = = - -~ .
v 6. R G RF 4.5 = 03I ax b = 0WRWT ¢ ST b AR F ona w Freaw
et A €7
= =
™ RWE a.b=0
- —
o @ = 0, &, 7 B0 g L5 (aum p {Ew ERw E)
e I ]
axb=-{—))
- - - -
= a=0 b =0, 314iq T;“? (a q@ b YA wfew )

%ﬁj 2 1B Z)||7;)=ré'\‘€fm|

- -
LR . a=0d b =0. FW
—3 = ) A A A A A A
m‘ima’iﬁ‘ﬂq‘ﬂf&w a,b,c TFHI: ayi +ayj +ayk,byi +byj+byk,
A ~ A . . e T s e T
ity j+r e k FEaifeuguiaaauizufr ¢ x(b+ c)=axb+axc.
- A A Ay A A A
Ty a=aji+ajtagk, b=bi+bj+bk,
—_ A A A
a c=qiteftak
- - A A A
b+tc= (G +e)i+h+ey)j+(by+ay)k



“afeer o | 593

A A A

- o5 = i J k
T ax(b+c)=| 4 ay @
bt bt b+o

= [ay(by +¢3)—a3(by ’i_-cz)]?
~ilatts +cg)-ay + ]+ klatey +er) -yt +ap)]
= [(ahy ~ayby) +(ayes ~asey)] i -
[(abs - a3ty) +(aye; —“301)]} +{(@d; ~ b)) +(ajc, —ayey )];;
= [(azbs _@bzl)?“(alb.% "a3bl);+ (a1by -azbl);]

A IS A
+{ (ape3 - a3¢2) i —{ac3 — a3} j + (apey - azcl)k]

A A A
- = i j ok
axb=lg a a
b b b
' ~ " A
= (mby—ayby)i —(aby—a3h) j + (aby - aiy)k
A A A
- - i J k
GRS axc= ay 02_ a
q & G
A A A
= @ -ag)i-(ac—aa)j + (ac, - aye) )k
- - -
. grEt ag = ax_l;)-}-axC
A [ A A —>]
T Loy —ashy)i- (aby —azly)j + (ayhy —axby) k
[ A A A]
+ (@3 —a300) i (a3 —a301) j + (a1c3 —az0)k
e e
34 ;)x(—l;+?)= axb+axc gﬁrﬁ@:u
- = 2 = o
UF8. A a=0 NI b =07 axb=0 grari T faem gt s aha
I I W gie Fifn)
- o
T alg a= 0 aaﬁ);:o (i)
- = —=
aq b =0 a|b|=0 ...(ii)



594~

e e - T
axb=|al| b|sinbn
- =
axb=0 (TRt (i) an (i) 9]
- = - =
TG, A a xb =0, NI AIF EHEH |a|= 0|5 (=0
. _*' A A A
H e a=aqitaj+mk

ot |?|=\/,2 +a+ar #0

= (Pal)‘ +(P02)1+ (pas3). k
—)

lpal= PJ +aj +a} =

[pal= p(a x )=0

x3=10 oqtﬂﬂaaﬁwaiqﬁ%ﬁmeo B0 g fagm)
m9.1zaaﬁn1awWammﬁwmml,l,z),s(z,s 5) 3 c(1, 5, 5) ¥\

m:mﬁﬁuﬂﬁAmﬁwﬁmﬁm, OA= i+j+2k
. = M N A
B = feufa wfew, 0= 2i +3j + 5k
. - A A A
aq C Fufg afgw, OC = i +5) + 5k

- - = A A A A A A
AB= OB-0A4= (2 +3j+5k)—(i + j+2k)

I

A A A
i+2j+3k

- — -3 A A A AN A
AC= OC-04= (i +5j+5k) - (i + j+ 2k)

0

Fa A
= 4/ +3k
) e
a9 P ABC %1 $7%at = %(ABXAC)

]A A A A A
= (i +2j+3k) x (4)+3k)

A Fay A
lt j k
==1 2 3
2p 4 3

1 A A A
= -5(6-12)1’ +(-3)j+@-0)k

l A [ A
= S(6i =3/ +4k)



n

0 ABC T &S

= lJ(-ﬁ)’ +(=3) +42

= J36+9+1

.J-

wfewr domfem - 595

1. = = 1 A A A
5|ABXAC|= E|—6i—3j+4k|

T

9% 10. wmqﬁwvﬁmmﬁmﬁvﬂwmwm |

a=i - Jes3kelt T=27 -7+ ko PaiRa i
@ : it wara agys # wer el
- A

a= j-j+3k
A N A
qo B=2i-Tj+k
o A Fal
- = i Jj k|
axb=l1 4 3
2 -7 1

= (-1+20) i —(-6)] + (<7 +2)k

A A N
= 20i+5/ -5k

- = A A A
WA SIS W TRA = | a x b | = |200+5] ~5k]
\}202 +52 +(=5)% = J400+ 25+ 25

-

V2

¥ 11 A AR aRe @ 3R 5 bsuum%ﬁm a |=3aﬂr|?|=—3-,aa2’x'5’@

= J450 '“15\/_
- -
T Al EafX a ok b AR :
a L B T
(&) 3 ()4 © 3
;oo ;)x'? I?Ilblsme.n
- — -
L faxb|=|al|b|sin®
-
R Ial=3?mn|7f|=-—‘éz
wafs 1?x_b)|=1sam§
= =
lal|b[sing=1
3xﬁsin9=l

T
® 3



‘596
‘sin@ = —-—l =sin45°‘
sv= i

0= 45° =
am: fases (B) v ®) W

T 12. T 3w % Vi 4, B, C 3% D Rwn Rafy wityr waw -i+%j+4k,

L]

1/\ A A A

A A l A lA A .
¥ j+ak im o)+ 4k ~i- o]+ 4k ¥ W gAY

1

A3 B 1 ©2 (D)4
- A LA A A1 A A A

T 4B= (i+5j+4k)—(—i+-£j+4k)=21
. :
|4B|=2
- A 1A A A 1A A A

i) AD=(—i—5j+4k)—(—i+5j+4k)=—j
-
|4D]=1

, - -
ad: AR ABCD F1 &% = | AB| x| AD|
=2x]1=2

¥d: fome (C) w& ®) - I

l HAT 1) mﬁﬁxw—-m—rr
W 1. XY o x-3T80 B SFTTeh FwT 36 Wy arvred fom & 30° S0 ShT0T S SR T
wfew fateaa . :
B
2

A x= cos 30° =
Zz

4[




wfew et | 597

GE | y=sin30°=

[N

_)
wH OZ & WY 90° F1 HI0 F°@ T
Z=cos 90°=0

— A A A
OP= jcosO+ jsin9+kx0

-85 =
W 2. B Plxy, py, 7)) 3T Q(xy, 35, 27,) T TirOT At wiger 3 sifamr e si uftwmor
T g

T : g g Pxy, ), zl)_)aih O, v, 7) % Teafit ke s g1

od: OP= x|i+y,j+zlk
—_ A A A
a4 OQ= Izi'f'yzj"l'sz
- 5 o
PO= 00- OP

A /‘: A J} A A
= (M i+tyj+nk)—(qityj+zk

A A A
= (xp-x)i+(y—n)j+(z -2k

%
SO H Pgﬁmm=x2—xl,y2—yl,zz—zl T

. —-— 1POI= i - 1) + O — 9 + (23 —2)°. B

T 3. U TRt uivem e & 4 km werdt ¥ | S0% uvanq @8 6T @ 30° uidem =t fgw
3 km STl ¥ A v W ) yore %y forg & wreent a fereama Wi SR

Eﬁ:tﬂ‘l?ﬂﬁq
od:




¥ g s ACB 9
o LgB_ra 33
sin 6 3‘€ﬂ 2 3'€ny 2
e e gl Ay g
sV = T3 N7 T
5
kLl 2w=8-3=5%x=73
A A
1 faeae 7=—%i+3—;/——j. TR
- =3 - . - -3 -
VA4 a = b + ¢c TMFTNIAAERE | a | =] b |+ | ¢ | ? W TR & g
w1 '
5> o o
W Rt a=b+c
. - - =
R dfs lal=|b]+lc|
— - = -+ S = =
T FA R lalP= |8+ cP=(b+c)b +c)
S =2 993 93 S -5
=b.btb.c.tc.b+tc.c
T A
= bR +2b.c)+|cl
drdirdedrdrdiird Tdndiind
Cce.b=b.c,b.b=|b[;c.c=|c|)
-5 e -5
=|b|°+2|b|c|cosO+]|c|

4 9, B s ?iﬂaﬁlaﬁw%l
(3% 0=0,cos0=1

- v - = =,
laf=1bF+2bci+|cP=qbl+lcD

- - o
lal=1&1+|c|
()afk 9=0,cos0 1

- - >
lalz (bl+icl
- 5 5

@ lal= b+ ]|c|

37 7% ST T A |3 |= B |+l ).

U 5. x W 9% W 7T ey, Rrads fong x(? + ;+ i)wm'aﬁw_%l

A A

- AA A A
T : A i a=x(i+j+k)=xi+xj+xk



T dioRT | 599

-
| a|= \/x2+x2+x2=\/3x2=x\/§
—
HEE AW F A fa =1

xﬁ:]zﬂx=i% w
D o s R P
e 6. Aiewt @ = 24 +3;a—ﬂ§k§ﬂt b=i-2j y &% afumit & Tt U U
wfeer e Fg R uftam 5 |

T WA A o 3R RO AR o R

—) —_ —_— A Fal A Fa N A
c= a+b=0Q2i+3j-B)+(i-2j+k)
— AA
c=3i+j

e V32412 =40
Rat: || % sfw 78 aRw fowe wfom 5 ¥

— AA
5¢  5(3i+))

2 o
lcl |
A A A A
=@(3i+j)=@i+@j. T
2 2
A A A A A

¥ 7. 9fe a—z+]+k b —2:+1+3kaﬂ1 c —:—2,+Hﬁu|=q-mza- B+3c
& HHIR WS WIS Ui { s

AA A ACA A
TRy a—l+j+kb 21—J+3k~3’m c‘l—2]+k

A Fal
2a_ b+3c = 2(i+j+k)—(2i—j+3k)+3(i =2j+k)
Fay A A
= 3i-3j+2k
YR +(=3%)+22 = B+0+a= V22

5o o Ja-b+3c
a- b+3e
2a—b+3c$mﬂﬁ$m=__>ﬁ
|2a— b+3¢ |

- - —
|2a—- 6+3¢ |

A A A

3i -3j+2k

T Va2

3’* 3‘*.2,’;

RV TR RN i - =



600

W s, Tz i farg 4(1, - 2, - 8), B(S, 0, - 2) 3R C(11, 3, 7) @ § 3T BERT AC =
ﬁwhaaﬁamagmma&ﬁlq
T : Ru e fagsd 4, B a9 ¢ % feafa wfew

— A A A 3 AA A
OAd= i -2j-8k, OB=5i+0j -2k
— Fay N Fa¥
agr oC=11i +3j+ 7k
—3 —) — A A A A A M
AB= OB -04=(5i +0j-2k)—(i -2j - 8k)
A A A
=4i+2j+6k
_.)
AB|= [42 192 .62= J1614+36= 56= 2V14

— - = A A A A A A
BC= OC -0B= (11i +3j +Tk)— (5i +0j -2k)

A A Fa
= 6i+3j+9%k
é
|BCl= [g2 +32 +92 = /36 +9+81= /126 = 314
- — - A A A A A A
aq _ AC= OC—OA= (11i +3+ Tk) - (i-2j-8k)
P A A
= 10i+5j+15k
_)
1 ACI= J10% + 52 +152 = V100 +25+225 = /350
= 514
-~ — —
7=l | AC|= | 4B|+|BC]|
i 4, B, C T &
_._). .
| B |Ew g AC Fi fawfem FQ =1 Jgw
-
AB| 214 2
=|—>I=3g=3=23 ™
| BC|

weT 9. ﬁﬁaﬁl’(fa)-t-?)aﬂ‘r 0(a -35) 7 Fremr sl YT = 1: : 23 I § =
ﬁwﬁammﬁﬁgkmmmmaﬂmnwﬁmmﬁﬁgpmkgm
- meE g

7o ; few o fag B Q & feufa wfew wFawm: 22+ b &R a-35 &
forg R & feufer Wi s PO i AT 12 2 % argue H fawifom % 2

_1(a-3b)-2Qa+b)_ -3a-5b _ 3a+56 B
~ 1-2 -1 '




w1601

RQ % W gt Reaf ik
- = 5 o - =
(Ba +5b)+(a-3b) 4a+2hp > =
== 3 = 2 =2a+b
= P w1 feafs wiEwm ¥
318: P, RQ 1 77 fag ¥ W

_ WY 10. U WU SIS T W el 27 —4, +skaih i -2;-3k %lm
w&m@mmmaﬁmlmmsﬂmmm

w.mﬁﬁqmwﬁaﬁwwﬂm. TR TE

- A A A A A A
a=2i-4j+5k, b=i-2j-3k,

7
-
Haq: + b
A
(2:—4;+5k)+(:-2; 3k)
= 3i-6j+2k
R Y A A A
|a+ b |=|3i-6j+2k|
= 2 +(-62+ (22
= 1f9+36+4=\/4_9_=7
- = .
. a+b,ﬂ=mmm
- — A A A
_a+tb 3i-6j+2k
-3 = —7—_
ja+ b
A A A
= %i—g;+§ =—(31—6;+2k). I

& TR 994 e = |?x?|

. -5 - AA A A " A
o axb=(2i-4+5k)x(i -2j-3k)



602

A A A

i k
=12 4 5

1 2 3

(2+10)7 — (<6=5) ] + (4 + 4)k"

A A
22i +11j

AR =Y BT AR ‘I?X?I

A A
= |22i +11j}|
= V222 4112 = V605

=15, T
WY 11. TNHET R OX, OF Td 0Z st 3 arer st e J wier #) - wram woard

L1 1,

B BB

@ u el oP, Oxormoz#mwmgm%mm#mmaﬂw
o, T ¥

.'."OP' it fem, et = cos o, cos a, cos o

. cos a, cos a, cos o B wead ¥

cos? o + cos? o+ cost a = 1 (cB+m+nt=1)
Feosta=1
q | .COSG.=%
' 11
mﬁwaﬁﬁmm@@mﬁﬁiw(TTﬁi ¥ R
A A A A

W12 UARG & = o+ 4j 42k, B = 31 —21+1k =2 + 4k TE AW

M -
ey d g St « 3w bﬁwm%aﬁr z.d=1s.
‘A -5 A A A
R G =Tedajr2k IR B =31-2)+7k

AAE

i

axb=[1 4 2
3 2 7

= @8+4)1 +(6- 7] +(-2-12)k

AA - A
= 32 —j -14k



wfer Hemivm |603

A St d= 1(32?-}—14}:)
. dukm q ek B e
g . d=15 (fem ¥

A A A AA
(2i - j+4K).(N(B2i— j-14k) = 15

w A(64 + 1 —56) = 15
- A= 15
_15_5
T 9 '3
FaY FaY A
o d= M32i - ] -14k)

A A A

%(321' -j -4k

A A A
1604 574 70k

3 3 3

Fal A A .
4= %(1601‘ ~57 - 70k) i
A A A A A A A A A .
UTT13. AR i+ j+ kW, QOO 27 +4 -5k T Ai+2j+ 3k HAwmer @ fagw
H T WY & Hrey e Ukt 1 % sreR ¥ A A 6 W qve @it
T ¢ 917 i . a=i+j+k
A A A
a0
Hfet 3 R 2 Ao,
A A A A A A
B+o= Qi+dj-5K)+A+2)+3k)
: Fal A A '
= (2+A)i +6j -2k

1B +¢l= J@+A)P? +36+4

= A2 +40+ 4436+ 4

= A2 440+ 44

e
b+ c

b + ¢ % s T e =

| b+ ¢ |



604

A A A
_@2+Mi+6j-Tk

. A fean
A2 + 40+ 44 ( )

@ @R @ 1 e R = 1

+?L)1+6j—2k

A2 + 40+ 44
2+A+6-2

- _LtALO-2
JAZ 440+ 24
A+6= ,/x%;t a)+ 44

= (1+1+k) 2

| (A+62=2A2+4A+44
L A2+ 120 +36= A2 +4L + 44
= 8A=44-36=8
A=1. IAT
U 14. 9 2, B, ¢ WA URETON et WER wead, wew § @ gense R el
e L= = -
a+ b+ ¢ RN a, b T ¢ WY T FEHFE T
e
o Fm ¥ T SRW 4, b, ¢ WER wFEE €
5= S 3
ad a.b=b.c=c¢c.a=0
- =2 =
A AR ¢ 3R a+ b+ c F A A 0 F9 7 § 90
- e
lal=|bl=lci=M (R ®)
- = = 5 - 25 5 o
a.(a+b+c)=|al|lat+tb+c|cosh
B T e T e B i
a a.ata.bra.c=lallatb+c|cosb
- - - =2 5
|aP+0+0=|ajla+b+cjcosd [ ab=a.c=0]
> = = : |
A= Ma+b+c|cos®
_ A
cos 6 = ErgEe—Y
|la+ b+ c|

T R e ;)+?%??,? ¥ WY o 98 | @ L
aa: mem%ﬁm Z’+?+_c),¥rﬁ:w atb+c & WY TR FFH TN -7

gfa fa



wikw demfora | 605
v 15. Rrg it e (Tz)+ ?).(?+ 7;)) = Py P+ e P afe sl eerafy ?,?m
iRy fe 20, ?1:?.

e e e I
o (a+b)(a+b = ag.ata.b+b.at+b.b
29 5 S
= QP +a.b+a.b+bP (+b.a=a.b)
|;}|2+[b|2+2a b
- - '
a% al’, ab=0
- -
ey (a+B)(a+ B)= |a P +1B 2
I e I
: (a+B)a+b)= |a+|BL+2a.b
_)
(a+B8)a+ )= |a P+ b Pl 2. 50
e
(a+b)a+b)=|al+|bPs® 3.5 =0
A% MR AR AR 7.5 =0 LB, _ e v
U 16 A 19 T 6 YT § Wl I 1 AT FHA ¢
.= - - -
Uy 16, A Sr afgel < of & Ffwanrworodrar o . 5 > 0dmWm, TR :
(A)0<9<g— (B)osesg
(©)0<08<n (D)0<O<m
- '
L5k ab>0
= |;)|j?|cosﬂ?,0
- =
@ |a|=| b |= T A, T
cos6=0
THifag 0< e<—2— _
31q: fawew (B) vé &) : IR
¥ 17. W Sifg 2 s A wrw aRw i T de W R o k@ o a+ bqaa
mﬂﬁw%uﬁ-—
_ .
A) 0= ) B = —
@A 4 (B) o 3
(C)e-g (D) 0=~



606

=1 (fm &

- S
1+1+2la || b |cos =1
2+2x1cosB=1
2cos0=-1

q 4

~ |-

cos O = —

T D
h
w|y

ama: fawes (D) O ) AT

A A A A A A A A A
W18, i.(jxk)+j.(i X k) +k. (i X j)TNAA ¥—
(A) 0 (B)-1 ©)1 (D)3

A A A

T i,k TER TEg THE A ¥

>

AAN A Ia)

A
= fi.j(kxi)+kk
A A
= l=j.j+1
=1-1+1
=1
Fra: fwea (C) v ¥ I

w19, TR A aRE @ ol ?awh'aa:rmetrﬁn?.?[ﬂ? x B | T8 QWX

A0 ® 5 © 3 )=

™ LT ?%aﬁamme%l



wfeer demifoE - |-607

- - =
la-b|=|al|b[|cos 8]
- - - =
iR laxb|=|al|b||sind|
T
fm ¥ la-b|=|axb|
- = - = .
lallbllcos®|=|al||b||sind]
|cosB|=|sin®|
a Jtan O |= 1
' T
o1 tan 6 = tan —
né= tan
LA
ar =—
o 4

ama: farew (B) @d ¥ ELl





