ANSWER on Question #59207 — Math — Calculus

QUESTION #1

If (x,y,2) = 2xz* — x2y
Find [Vo(x,y,2)|
SOLUTION

By the definition

o(x,v,z) = 2xz* — x%y

0
In (2xz* — x%y) = 2z* — 2xy

0p _ 0 4 _ 2 2
E—@(sz —x%y) = —x

0 0
a_gZD = E(sz‘* — x%y) = 2x * 4z3 = 8xz3

L0 0 0@
Vo =i tig, tkg,

IVo(x,y,2)| = \/(224 — 2xy)? + (—x?)? + (8xz3)2.

ANSWER: [V (x,y,2)| = 1/ (22% — 2xy)2 + (—x2)2 + (8xz3)2.

QUESTION #2
It p(x,y,z) = 3x%y —y3z?2
find Vo at point (1,-2,-1)
SOLUTION
By the definition
V= ?;—x+faa—y+E%=> Vo = ?a—f+jg—(§+ﬁg—f

P)
@(x,y,z) = 3x%y —y3z*

=7(2z* = 2xy) + J(—x?) + k(8x23) &



@

a=—(xy y3z2) = 3y x 2x = 6xy
dp _ 0 2 3,2 — 242 2,2
E—@(Sxy y°z“) = 3x* —3y“z
dp 0

3, = £(3x2y —y3z2) = —y3 %2z = -2y3z

0<p

0 0 -
Vo = ?a—(p fa ka—(p 1(6xy) +J(3x? — 3y?z%) + k(—2y32)

Vo(1,-2,—-1) = (l(6xy) + J(3x?% — 3y2z%) + E(—2y3z)) (1,-2,-1) =
=7(6+ 1% (—2)) +J3* (1) =3 (=2)2 * (—1)%) + k(=2 * (—2)3 * (—1)) =
=i(-12) +7(3 -3+ 4x1) + k(-2 * (—8) * (-1)) =

=17(-12) +J(3 — 12) + k(—16) = —127 — 9] — 16k.
ANSWER: Voo (1,—2,—1) = —127 — 9] — 16k.

QUESTION #3

Find a unit normal to the surface x?y + 2xz = 4 at point (2,-2,3).

SOLUTION

By definition, the unit normal to the surface ¢(x,y,z) =0 is

Vo
Vol

The reference surface @ (x, y, z) is defined by the equation

n=

0(x,v,2z) = x*y + 2xz — 4
By the definition

,0 0 -0 J0p _0p 0@
V—l—-l-]@ ka— V(p—la—+ja+ o7

ox
dp

ax_a(ny_|_2xZ_4)=2x>x<y+22=2xy+22
99 _

ay (xy+2xz—4)—x



(x%y + 2xz — 4) = 2x

0z 6_
Vo =22 1792 32 =1(2xy + 22) + J(x?) + k(2x) =
¢ =T ]ay 5, = W2xy +22) +](x X

Vo(2,—2,3) = (?(ny +22) +7(x?) + E(Zx)) (2,—2,3) =

=T2%2%(=2)+2%3)+7(22) + k(2% 2) = {(—8 + 6) + 4] + 4k =

= 20+ 4] + 4k

Vol = (-2)2+42+42=V4+16+16 =36 =6

Hence, the desired unit normal looks

e P ( 20+ 4f + 4k) = BETCS
T I — 3 tT3/ T3
= T+274+ 2k
3 3 3
ANSWER: 7 = =7 +2] + 2k
3 3 3
QUESTION #4
Let @(x,y,2) = xy*z
and A xy?%] + yz*k
Find
63

A
o7xa7 P
SOLUTION
First you transform expression
@A = xy?z * (xz1 — xy*] + yzzﬁ) =
= (xy2z * x2)T — (xy2z * xy2)] + (xy2z * yz2)k = x%y22%T — x2y*z] + xy323k

We now turn to the calculation of the expression



03 S 03 -
A) = 2.2,27 _ 2.4, 2 3,37) —
02x0z ((p ) 02x0z (x Yy zil— X7y z) + xy°z k)
63 3 . 63
2,22 = 20,4 3 3
S1ra, X°V22D) 4] o (—xyta) + ks (xy®2°)
03 02

0
2,,2,2) — 202,) = 27) = 4vy2
2505 (x*y“z*®) 37, (2x°y“z) Fpe (2% 2xy°z) = 4y“z
03 02 d
204 — 204 — o4 — _9qb
23 02

9]
 (yv373) = — (43 2) — (3 2y —

Substitute all found the partial derivatives in the expression
93 3 3

L .9 .
02x0z (<pA) - lazxaz (x*y*2%) +] 02x0z (=x*y*z) + k

3

0%x0z
—ix4y2z 4] (=2y%2) + k*0 =4y2z 1 —2y*z*]

(xy®z®) =

63

ANSWER: —— (pA) = 4y?z+T—2y*z+].

www.AsignmentExpert.com



