ESCI 342 — Atmospheric Dynamics I
Selected Answers to Exercises for Lesson 1
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t t

Answer:
- JA da. . d da da da,

A'd—A=(aXf+a,}+azl§)0 da"f+ Y+ a4 —a, " tq —ta,
dt y ' dt dt dt dt Yo dt - dt

2
1A, dA
2 dt dt

j— X

lda® 1da: 1da®> 1d,, , ,
+——F——= ——(ax+ay+a2)=
2dt 2dt 2dt 2dt v

3. A vector is a function of time given by A()=2t1- 317+ 5Int k. Find aa .

dt

Answer: A _ 2?—9t2}+élg
dt t

4. For the following scalar fields find the magnitude of the gradient at the point
indicated.

a. a(x,y,z7)= 2)c3y2 —xz—zlny ;(x, y,2)=04,2,2)

Va= (6xzy2 - z)f+ (4x3y - z/y)f —(x+1Iny)k
Answer: Va(4,2,2)=3827 +511]—4.69
Va(4,2,2)| = 638

b. a(x,y,z)=cosxsiny—z;(x, y, 2)=(0,m, 1)

A A

Va = —(sin xsin y)i +(cos xcos y)j —k
Answer: Va(0,7,1) = 0i — } —k
Va(0,7,h)| =2

c. a(x,y)=x"+y>—16;(x, y)=(2,-2)

Va=2xi+ Zyj
Answer: Va(2,-2)=4i-4]
Va(2,-2) =42



5. For the following vector fields find the divergence at the point indicated.
a. A(x,y,2)=3xy —xy’z j—4x*Iny k; (v, 2) = (4,2,2)
Answer: Ve A=3y%—2xy;=-20
b. Zl(x, y,Z)=cosxsiny f—z}; x,y2=0,m1)
Answer: Ve A =—sin xsin y=0
. Ay = +y?)i+@ +3 )i =21
Answer: Ve A= 2x+2y=6

6. c. Answer: v, is positive and Jd1n f/dy is positive, so the divergence is negative,
meaning convergence.

7. For the following vector fields find the curl at the point indicated.
a. A(x, v,2) = 3xy2f—xy2z ]A'—4x2 Iny lg; xy2=4,2,2)
Answer: VxA=(xy’—4x’/y)i +8xInyj—(y*z+6xy)k=-167 +22.2 ]-56k
b. A(x, y,Z)=cosxsiny i — z}; x 9 2=0,m1)
Answer: Vxﬁzlf+03—cosxcosylg =11'A+O]A'+112
. Ay =@ +y?)i+ +3 )i =21
Answer: VxA = 0f+0}+2(x—y)l€ = 0?+O}+2/€
8. For the following scalar fields find the Laplacian at the point indicated.
a. a(x,y,z)=2x"y  —xz—zIlny ; (x, y,2)=(4,2,2)
Answer: VZa=12xy* +4x° +z/y* =448.5
b. a(x,y,z)=cosxsiny—z;(x, y,z)=(0,m, 1)

Answer: V’a=-2cosxsiny=0



c. alx,y)= x* + y2 -16; (x, y) =(2,-2)

Answer: Va=4



