Assignment 10

1. Find 3_w and 8_w

using the appropriate Chain Rule.
s ot

w:x2+y2—l—z2, xr =tsins, y =tcoss, 2 = st?

2. Differentiate implicitly to find the first partial derivatives of a.

(a) zlny +y*a+a®> =8 (b)) a—vVr—y—+y—2=0
3. Find the directional derivative of the function at P in the direction of v.

flay) =e @ P0,0), v=i+]

4. Use the gradient to find the directional derivative of the function at P in the direction of
PG
flx,y,z) =In(z+y+z), P(1,0,0), Q(4,3,1)

5. Find the gradient of the function and the maximum value of the directional derivative at
the given point.

r+vy
T,Y) = , (0,1
f(x,y) ) (0,1)
sol:
1.
ow , 9
55 = 2x + cos s + 2y(—tsins) + 2z(t7)
s
= 2t?sin s cos s — 2t? sin s cos s + 2st?
= 2st*
ow i
i 2z sin s + 2y cos s + 2z(2st)
= 2tsin? s + 2t cos? s + 45%t3
= 2t + 45%*3
2. (a)
da  —Fy(r,y,a) —Iny

%_ Fa(‘xay?a) _y2+2a
da  —Fy(x,y,a)  (z/y)+2ya  x+2y%
Oy  Fulw,y.a)  y*+20 P42y

da  —F, 1(x—y)'?* 1
or F, 2 1 N

da —F, -1 i, 1 e 1 1
oy F, Q(x v) +2(y 2 _2\/:L’—y+2 y—z
da —F, -1

0 F,  2Jy—z



v=3i+3j+k
1
Vf=———(>G0+j+k
/ x—i—y—i—z(l . )
At (1,0,0) ,Vf=i+j+k
v 1
u=—=——=3i+3j+k)
vl V19
7 7v19
Duf:vf.u:_zi
V19 19
1 1—2
Vi(zy) = - .
f(x,y) P L ey F
.1,
1 1 1
V0,1 = Z+E_Z\/g



