Answer on Question #63508 — Math — Calculus

Question
1. If
b=2xz4-x2y,
find
|Vl
Solution
@ = 2xz* — x?y,
Vo = g—(ﬁi +g—(§j + g—(gk = (2z* — 2xy)i — x?j + 8xz3k

0\ (99\* , (99Y’ 2 2 1 4 2,6
IprI—\/(a—x) +<$) +(£) =/ (2z* — 2xy)? + x* + 64x226 =

=/ (2z* — 2xy)? + x2(x? + 64z°)
ANSWER: |Vop| = \/(224 — 2xy)? + x?(x? + 64z°).

Question
2. If
o (x,y,2)=3x2y-y3z2,
find
Vo
at point (1,-2,-1)
Solution

@ =3x%y —y’z?
Vo =22i+ Z—ﬁj + 22k = 6xyi + (3x% — 3y%z2)j — 2y°zk.
At point (1,-2,-1)
Vola2-1y=6-1-(=2)i+ @ 1-3-4-1)j-2-(-8) (-1)k = —12i — 9j — 16k
ANSWER:
Vol1-2-1y) = —12i — 9j — 16k

Question
3. Find a unit normal to the surface
X2y+2xz=4
at point (2,-2,3)

Solution

Let p(x,y,2) = x’y + 2xz — 4 = 0.
Then the gradient gives a normal vector:

dp. 09, A9, _ . 2e
axl+ay]+azk—(2xy+22)1+x]—I—Zxk.

At point (2,-2,3) n = —2i + 4j + 4k.
Find a magnitude of n there:

n=Vyp=



In|| =vV4+ 16+ 16 =V36 =6

Then a unit normal to the surface at point (2,-2,3) is

n_n_(244)_(122)0rn_ n_(244)_(
17 Iny — 6’6’6) 3’3’3 27 Im 6’6’6/

1 2 2 1 2 2
ANSWER: (——,—,—) or (—,——,——).
3°'3°3 3 3 3

Question
4. Let
o (x,y,2)=xy2z
and
A=xzi-xy2j+yz2k,

find
030x20z(dA)
Solution
o(x,y,z) = xy?z A = xzi — xy?j + yz°k
pA = x?y2z%1 — x?y*zj + xy323k

axfaz (pA) = axa;az (x*y*Z%i — x*y*zj + xy°2°k) = 4y*zi — 2y*j + 0k
ANSWER: ax;az (@A) = 4y*zi — 2y%
Question
5. Given that
b=2x2y-xz3
find
V2o
Solution
@ = 2x%y — xz°
Ve _Te e De_ 4y — 6xz
axz  ay*r  9z2
ANSWER: Vg = 4y — 6xz
Question
6. If
A=xz3i-2x2yzj+2yz4,
find
V xA
at point (1,-1,1).
Solution

A=x2’i-2x°y4+2yz"k



i j Kk

9 9 )
VXA = |- % o | = 2" + 2x°y)i — (0 — 3xz°)j + (—4xyz — 0)k=
xz>  —2x*yz 2yz*

= 2(z* + x%y)i + 3xz?%j — 4xyzk
at point (1,-1,1) we get VXA|(y 1,1y = 0i + 3j + 4k = 3j + 4k.
ANSWER: VXA (1 _1 1) = 3j + 4k.

Question
7. Given that
A=A1i+A2j+A3k
and
r=xi+yj+zk,
evaluate
V - (Axr)
if
V xA=0
Solution
Use the formula V- (AXr) =r - (VxA) — A(VXr)
Since VXA = 0 then V- (Axr) = —A(VXr)

i j k
0 5} d

But VXr=|— — —|=0
Ox dy 0z

X y z
Then V- (AXr) =0

ANSWER: V- (AXr) =0

Question
8. Let A=x2yi-2xzj+2yzk
A=x2yi-2xzj+2yzk,
find Curl curl A.
Solution
A = x%yi — 2xzj + 2yzk
i j k
d d d
curl A = VXA = E 3 9z =2z+2x)i—(0-0)j+ (-2z—x)k =

x’y —2xz 2yz
=2(x+2)i— (x?+22)k



i j k
9 9 9 _ _
curl curl A = FP @ EP =0-0i-(—2x—2)j+(0—-0)k =
2(x+2) 0 —(x?+22)
= 2(1 + X)j

ANSWER: curl curl A = 2(1 + x)j

Question
9. Given A=2x2i-3yzj+xz2k
A=2x2i-3yzj+xz2k
and
d=2z-x3y,
find
A-Vo
at point (1,-1,1)
Solution
A= 2x2i —3yzj + xz’k ¢ =2z —x3y
Vo = 1+a]+0¢k——3xy1—x]+2k
A- V(p == (2x%i — 3yzj + xz?K) - (—3x?%yi — x3j + 2K) = —6x*y + 3x3yz + 2xz*
at point (1,-1,1) we get
AVl -1n=—6-1"(-1)+3-1°(-1)-1+2-1-12=6-3+2=5
ANSWER: A V| _17) =5

Question
10. Find the directional derivative of
b=x2yz+4xz2
at (1,-2,-1) in the direction
2i-j-2k
at point (1,-1,1)
Solution
<,o=xzyz+4xz2 a=2i—j—2k
Z—(Z Z(p cosa + 22 3y cosﬁ + cosy
2 2 1 -2 -2
oSt = e =7, cosﬁ=ﬁ=—§, COSY = = =

99 _ 2y2_ 2,1 2 2
oy = (2xyz + 4z )3 X 23+(x y+8xz)3.
At point (1,-1,1) we get the directional derivative:

o9 - 2y2 _ 2,1 2 2_4_ 1, 1 _ U

6a(1,-1,1)_(2xyz+4z)3 xz3+(xy+8xz)3—3 st =3
. e -
ANSWER: aal1-11) =3
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