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Vector D-ferentat 

l 

Grookietz 
. d tacTe qrodient vectov of f(x,) at Pont (,3.), ' 

Direcional Deivatie 

Directonal dedvathe of funchon f m diechon of unit vector 

a point* (a,b) 

Dafe.b)e V¢ (a,b)4û 

opehes ok divechena Devvatne 

(141- 1) 

Dt is Maxmum f cos 4 (ie. -0°) 
. D |E| (moax vae) 

fun chnn f inoreases Mot rapdy m divecton of Vf (or a). 
Df is inamum it cos©= -1 (e.Gr) 

Df |v+| (n mbue) 
funcen f decreomee mott apidy in dhectioh of N¢ (or &). 
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dffda + f d + df d~ 

a-(dn,dy,da)-oy 

df V d 

QFthd p such that v - and o)= o, 

-(atgjtzE) 
(x+y?4z2/2 

-z 
( h Sz 

. 

ay 

-da ydy dz 

ddy+2de), 

2dn+2ydy +2zdz =dt adn + ydy +zda 
do = -dt 

2. 

+c +C +C 
3t% 33 

C-
3() 3t3 
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7t-2 Pvove at VF ()-(). Heince fnd + iF VE*2 

By chain wle, df olGr. (Bnalay fov y and e) 

dr z 

2 80 2 

emembavl 

de +jtz 
s r) 

Mence foved. SRemember 

P'(T) = 2S 

2 2 +c 

(Y +C 



PAOE Na 03 
DATE /4 A1/22 

+ +z 

2n 

- n(a7).a 
n+2 

Stnal ary az n (Q) 
n 

. 

.V¢ = 

- (a,teanj+a)--n (a.)(ai»gj+zE) 
h +2 

We lnoN, 

V= na7) 

Hence fvoved. 
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.d directonal. iderivartive of =z+y+z" 

at A (, -2, 1) in dtdchen of AB, whre Bz (z,6,-
. 

AnsD (A) = V dA)-

VpA) 40°1+ 4(-23)+ a)'E 

AB -A C8, -22) 

A (1,8-2 

DDA) = (4t-32) #h (t+8-2) 
6 

256-

D(A=240 

1.S 
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o.find directtonal deivate, of o= *+y2+ dareeton f Ie z gizat (1,2,3) 
DdA) 

2&4+ 2yj+ 2z k at A:(L2,3) 

Gen directon is 3+4+ 5 

34+ 

ctA)=(2t ++6)(st+uj+sE) 
52 

= +6+30 = 52 
52 S2 
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Q md diectbnal deivatve of o=eor (yz) at (o,9, o) 
diechbn ot tangent to umve -asin (42,y>acas(t), z=gtE 

at t4. 

Ans A) = V p(A) { 

ECo,°, o), 
VOCA)= 2t+0f +O 

Tangent to dy acos (t) i =asint)}: 4aE 

gsant att=W, a t +a 

i-+aE 
V +a) 
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finel directhonal dedvative of y2 yat (2-1, ) in 
drechn ofnommal to ufacd xlog z -y+4 0 , at at 

oit(-,2, ) 

ay 
= es y2i+ny +2)j + 3yz22 

omt A:(2,,1) 

VoA) = -3-3 

Perember If (,y,2)=c 
lomal to Surface = V| 

N 

tP=og z -y*+4 

log (z) -2 +x 

At ,2,1)20-4 

, 4-E -4j-
V17 

DeCAD = -3-3P). (--

1S 
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Anongk beRen surtaces zlogtz)+iyf=O. ard 
y+2 -2 ot (1,4,1) 

fsLet ¢(zy,2) = xlog(=) + i -y2 
and Pxy,2) = **y+Z+2 

Ans 

ay 
= log()t -2y+ 

x 
at () V¢= - 2+2 

ay 

2yi + + 

Let be anale between vb and 

-21+). (2ttit) 

-2+1 

30 30 

os/-\= T-co(L 
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.Fhd vaer of a,b,c if directtonal dervatve of 9u4byz»ca 
at,2,-) has mar MOgitude 64 in directon pavalle l to z-ais.| 

AMc. 9=aay*+ byz. tcz%3 
=(oy2 +3C2*)i + (2aay t2) )+(by +2cz)E 

1,2-1) vo= (4a43it (4a-b)+(26-2) 

vol= v (4a+3c)*+ (ua-1)? + (2b-2«)?= 64 (given) 

vector paralleto 2-axi is given by: ot+0j+ (given dtechon) 

Sinee V¢ ano E one paallel 

4a+3c e a-b 2-2 _kt .. 

leat-c - , ua-b-0, 2b-2c= t 
from hose avo e get 

t 64 2-2cu 

Solng 
b-e 32 

4a+c- -i) 
ha-b -o -i 

a6, b 24,c-8 
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Ahs. alo, b 8,c= -2 
Ansl a,b, il nonal to. he urface aonz + 

at PEi, 1,)is Pavallel,.te, y2+2z-2 4C,). 
Ams 

. 

-

) P7 

e:n 

G 

C 
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.Divergence and Cuvl 

Le f =f0++,k 

If V=o the f is ca lled: Solenoidal. 

ten curl f = Vx =t j k| 

If Vf ,then f is called ivotrttonal. 

Tdehes. 
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0.T a is a congtar vectr �l:q Prove that 

Vpa) (g.a) +a(vo) : 
(7-+-any 4az )o +Toa 

0+j +a 



143 
DATE 5 44/r 

PAGE No. 

-2 

Ler fns-1 

2T 

but V(6E) = (v E)+ f(vo) 

3 

( 
( 

r -2 
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Pove tat v.(rV) = nn-2) 

Ans E)-n 

Now, we tadvo, 

Y () /-n 
he 

-n 

w're e've doe efeve 

-n + Y -n+i)y 
yh+2 

:-C 3 Cn -n (2-n) 

V. (Y ()= nn-2) 
h+ 
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i 
Hece or otheniire Prove tat V» (F (n+) 

but 

V Cpf)- 3) ¢)-H 

( ) 34) + f{)-() 

f()+ 2r¢(v) 

LHt -H Hena frved 

Vo ( Ler f)=v" 

= n+3)Y" y. (F)= (n+3)*2 

Hene Provea 
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.d #so thatf) h solenordal and 

itahbma 

Avis- fr oletnodlal (fCDFi 20 lo ro¢ 
Saei PRI 

a reviTu} 
rerhos 

(Y 
O 3f(A (Y) 

JfCr) 

-3 Iog( -log (f)) + lo9 (c) 

log (f(+ 3log() = log (c) 
l (fG)..*)=og(c) 

fY)E C 

(Do mrotanel) 

told okay 
chpe ekan 

t y{}t s r)y 
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ore dat F at2ytqzi+ (bn-ay-2)} +(4n+0 +22) E S Soledol, and delermtme: contentr a,b, c F iotahbra. 

VoF = (n*2ytaz) * >(bn-3y-z) >(un+y t22) 

- 3 2 

Hence Aoveel F istsoleodda|. 

y z 
M+2y +az. b-y244yt2z 

(c-(--j(4- a)+ ()+o 
+Di + (a-)+ (2-b) = 0t 0j+O 

C-1, C+1=O 
a-4-0 '. 

'b 2 2-6o 

.'.a= 4 , b-? 
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S 

. F = (- 22)t + (3t 2ynt) +(62?-3yz")E 
And sala potetal uch that F Viand. p{o,)=8. 

Ans. ie all ed sala potental of F 

z 

-3+2-2 x63yz 

|We know dd- O0 dn t 3¢ d+ 0 dz 

d¢ (2sdu +(3+2g-dy *(G-3aydz 

do- ol ( d( ) +d(g)+d( 
+ 

= y-«yz+3y+ 32 +c 

But ,o,1)=8 
8 3 fc C . 

2 
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