Answer on Question #59579 - Math - Calculus

Question
1. If @=2xz4-x2y, find | V|
(a) v(93)
(b) v(80)
(c) v(12)
(d) v(110)
Solution

op_. 0¢. ¢ 0(2xz* — xzy)?_l_ 0(2xz* — x%y) N 0(2xz* — x%y) 7

V‘l’:E”E”az B 0x dy J 0z

= (2z* - 2xy)T — x?] + 8xz3k

IVo| = /(22% — 2xy)? + x* + 64x226

Answer: |Vo| = /(2z* — 2xy)? + x* + 64x22°.
Question
2. If @(x,y,z)=3x"2y-y"3z/2, find V @ at point (1,-2,-1)

(a) -12i-9j-16k

(b) i-3j-k
(c) 2i-5j-6k
(d) -3i-4j-2k
Solution
d d 0p - 0(B3x%y—y3z2 0(3x%y — y32z? 0(3x%y —y3z%)
v¢——¢?+—¢* 0pp _0GxTy—y°z7). 06x7y yZ)H( y=y'z)e

o Ty Tz o 3y 9z
= 6xyT + (3x2 — 3y222)] — 2zy3k

Then we put point’s coordinates in the previous expression:

Vp(1;-2-1) = 6-1-(=2)- T+ (312 =3 (-2)* (-] - 2- (-1) - (-2)°k =
= —12T — 97 — 16k

Answer: (a) -12i-9j-16k.

Question
3. Find a unit normal to the surface x*2y+2xz=4 at point (2,-2,3):
(a) 2/3i-2/3j-2/3k

(b) -1/5i+2/5j+2/5k



(c) -1/3i+2/3j+2/3k
(d) -1/7i+2/7j+2/7k
Solution
First, we rewrite the surface equation in the form of F(x,y,z) = 0.
xly +2xz—4=0.
A normal to a surface can be found as F'(4) = (F,'(4); E,'(4); F;'(A)), where Alis the point (2;-2;3).
E/'(A) = 2xy + 2z = -2,

E,'(4) = x* = 4,

[Fi(a)| =J(=2)2+42+42 =6.
A unit normal vector is

o F'(A)  -2T+4T+4k 25, 4., 47 15 2 2=
n=-— = = —-1 - -k=-—=1 - =k.
|F' ()| 6 6 +6] +6 3 +3J +3

Answer: (c) -1/3i+2/3j+2/3k.
Question

4. Let @(x,y,z)=xy*2z and A=xzi—xy"2j+yz"2k,find 073/0x"20z(pA)

(a) 2i+2j-5k

(b) 5i-k

(c) 4i-2j

(d) i+]

Solution
(PA) = xy?’z- (xz; —xy?;yz?) = (x*y?2% —x’y*z; xy®2°)
ax23az (x%y?z?) = 66_:2 <% (X2y222)> - aa_xzz (2x%y27) = 4y?z
3 e
%207 (—x2y*z) = — (—x2y*) = —2y*
%;E)Z(XYSZS") — aa_xzz(3xy322) —0
Thus,

3

0x20z

(pA) = 4y?z1 — 2y*].



. . a3 -
If we need answer with only numbers we need to choose the point where we calculate %292 (d)A).

Also we can see that answers 2i+2j-5k and 5i-k are false, because k-th component of the vector

63?2362 (dA) is zero. And the answer i+] is false because j-th component of the vector 69?2362 (A) is always
less or equal than zero:
—2y*<o.
So, only 4i-2j can be answer to the problem.
Answer: (c) 4i-2j.
Question
5. Given that @=2x"2y-xz"3 find V2¢
(a) 2y-6xz
(b) 4y-6xz
(c) 2y—xz
(d) y+6xz
Solution
Ve = g—f?"‘ %f"‘ (;_(i)E _ 6(2x23;x— xz3)?+ 6(2x2§y— xz3)7+ 6(2x2)afz— xz%) 7

= (4xy — 23T + 2x2] — 3x22Kk,
y ]

V2 = 0%¢ N ¢ 0°¢p 0°(2x%y —xz°) N 0%2(2x%y — xz3) N 0%2(2x%y — xz3)

ax2  dy?  0z2 d0x? dy? 0z?
a0 0 0 d 0
_ 0% 2 3y, 29y o 3y, C Y 23y
axax(Zch xz)+ayay(2xy xz)+azaz(2xy xXz>)
= :—x (4xy — z3) + %(sz) + % (—3xz%) = 4y + 0 + (—6x2) = 4y — 6xz.

Answer: (b) 4y-6xz.
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