Answer on Question #59580 — Math — Calculus
Question

6. If A=xz"3i-2x"2yzj+2yz"4, find V XA at point (1,-1,1).

(a) 2j+3k
(b) 2i+j74k
(c) i+3j+5k
(d) 3j+4k
Solution
i ok
Ux A= d d 0 . dA_ aﬁl), ,(aAz aﬂx)_l_k aﬁly dA, .
~|ox o9y oz - dy 0z I\ ax ~ 8z ax dy )
A, A}, A

=i(2z* + 2x%y) — j(—3xz?) + k(—4xyz) = 2i(z* + x%y) + 3xz?%j — 4xyzk
VXxA(1,-11)=2i(1—-1)+3j+4k=3j+ 4k = (0,34)
Answer: (d) 3j+4k.

Question

7. Given that A=A1i+A2j+A3k and r=xi+yj+zk , evaluate V - (Axr) if V xA=0

(a)0
(b) 3
(c)2
(d) 5
Solution
i j ok
AXr=|x y z|=i(yA;—zA,)—j(xA;—zA,)+ k(xA, — yA,)
A A A
v (Axr) = B(Axr)x+6(ﬁl><‘r)y +6(A X)), _

dx ay 0z
_9(yA; — z4A;) N d(—xA; +zA,) N d(xA, —vA,)

dx _ dy dz




i j ok

VXA= LA . =i(aA3_§f2)_-(g'_4i_a_A1_) k(aAz
dx dy 0z ay dz dx 0z dx
A, A, A,

d(yA; — zA,) +'a(—£,43 + zA,) N d(xA, —yAy)

dx ay 0z
dA, 04, 04, dA, dA, 04,
= a7 — — — =0
Yox Y oz Zax+zay xay T oz

Answer: (a) 0.

dy

Question
8. Let A=x"2yi-2xzj+2yzk, find Curl curl A.
(a) 3j+4k
(b) 2x+2)k
(c) (2x+2)j
(d) 3j-4k
Solution
i 4 K
g a i i i _ dA, BA), _(3Az an)+k 6A). dA,
urt 2= ax dy o0z . dy 0z T\ox " oz dx dy
A, A, A

x Y -4

=i(2z+ 2x) —j(0) + k(—2z —x?)

j k
] i d d
curl curl A= 3% ay 32 =

(curld), (curld), (curld),

i

dx dz dx

_; (ﬂ(curlfljg B aA(curlA)),) iy (a(curlfl)a B 8(curlA)X) K (a(curlﬁl)y B d(curld),

dy dz
curl curl A= i(0—0) —j(—2x—2) + k(0—0) =
= (2x +2)j

Answer: (c) (2x+2)j.

Question
9. Given A=2x"2i-3yzj+xz"2k and ¢@=2z-x"3y, find A-V ¢ at point (1,-1,1).
(@5

(b) 3

dy

aAl) =

)



(c) 4
(d) 1

Solution

Vo = ii +j—+ ki = —3x?yi —x% + 2k
dx ] 2 -
AVp = —6x*y + 3x3yz + 2xz°
A-V o at point (1,-1,1) is
AVep(1,-1,1) = =5(D*(-1) + 313D +2(1)(1)? =4
Answer: (c) 4.
Question
10. Find the directional derivative of @p=x"2yz+4xz"2 at (1,-2,-1) in the direction 2i-j—-2k
(@) 37/3
(b) 35/3
(c) 25/3
(d)11/3
Solution
letl=21—7—2k - | T| =Vi+1+4=3;
A=(1,-2,-1)
So, the direction cosines are

(D, _ 2 1
|i|x=§,cosﬁ =3 = 3. cosy =

cosa =
Next,

%0 4y = 20T () = (2xyz + 42 (A) =21+ (=2) (-1 + 4+ (-1)2 =3,

Dymtixs) (4) = (x?z)(A) = 12 - (1) = 1,

e _ o(x2y
ay (A) - dy

aa—f(A) = W(A) = (x%y +8x2)(A) =12-(-2)+8-1-(-1) = —10.

The directional derivative of @=x"2yz+4xz"2 at (1,-2,-1) in the direction 2i-j-2k is

22(4) =22(A) - cosa+ 52 (A) ~cos p +52(A) cosy =82+ (1) (—3) + (-1 (-3) =%

Answer: (a) 37/3.
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