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REVIEW EXERCISES
3.2 3 2
. 2 . Yy -y . - =y .
1. Vf(l',y) = (4I - 4y)1 + (3y - 41:).] 2. Vf(l',y) - (1’2 ¥ y2)21 (.’172 ¥ y2>2.]
3. Vf(x,y) = (ye™ tan 2z + 2e™¥ sec? 2x) i + ze™ tan 2z j
5. Vf(z,y) =2xe ¥*seczi, —zax’e ¥ sec zj — (x?ye ¥¥ sec z — x2e Y7 sec z tan 2)k
6. Vf(x,y)=ye > cosazyi+ e 3*(xcoszy + siny)j, —3e 3*(sinzy — cosy) k
7. Vi@y) = Qr—2)i— 22§, VF(1,-2)=6i—2j  Ua— ——it+—=j
. x, = xr — 1— 2% s ,— — — ; a= — —J;
Y Yy J J /5 \/5.]
2
f{la(l, —2) = Vf(l, —2) s Uy = 75
, X 1 3
8. Vilwy) = (™ +aye™) i+ a2, V2,0 =i+ 4 wa= i+ %
1
fua(2,0) = V£(2,0) - ua = o +2V3.
9. Vf(z,y,2)=(y*+6x2)i+ (2ry+22)j+ 2y +322)k, VF(1,-2,3)=22i+2j—k;
I, 2, 2 16
Uy = 51 — g + gk, fl{la(:l? —2,3) = Vf(l, _273) c Uy — ?
2 2 1
10. Vf(z,y,z) = x Y k. VF(1,2.3) = - (i+2] + 3k);

z
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Fi(1,2,3) = VF(1,2,3) - ua = ——=.
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Vi(z,y) = (6 —2y°)i—4xyj, Vf(3,-2)=10i+24j;

— 2

a=(0,0)—(3,-2) = (=3,2) = —3i+2j, U= —it ——j;

18
! (3,-2) = Vf(3,-2) - up = ——.
Fou(3.-2) = V13,2 v =
Vi(x,y,2) = (2 —3yz)i+ (2zyz — 322)j+ (vy* — 3zy) k, Vf(1,—-1,2) =8i—10j+4k;

1 2

r(t)=i—nsinwtj+2 'k, a=r(1)=i+2k, u,=-—=i+—=k;
(t) J (1) a= it

(-1,2) = VAL -1,2) - ug = 2O
fua(]-a 172)*Vf(1, 1,2) Uy \/g

1 1
Vi(x,y,2) = —————=(i+yj+2k), Vf(3,-1,4)=—=Bi-j+4k);
1 19
=+(4i—-3j+k a=t—4i—-3j+k); L (3,-1,4) =Vf(3,-1,4) - uy = +—.
a=:(Ei-3i 4k, wa=E (3K Sl B L4 = VG 1) w =

Vf(x,y) =2e*(cos y —sin y)i— e**(sin y +cos y)j, Vf (%, 7%7‘() = 2ei+ej;

maximum directional derivative: |V f (1, —17)| =eV5.
Vi(x,y,2) = cosayz(yzi+ ez +ayk), V(55 m) ="+ T2+ ks
minimum directional derivative: f;, = =V f(3, 5, 7)| = 77“391”22"'3
Let r(t) = z(t)i+y(t)j be the path of the particle. VI(z,y) = —2xi— 6yj. Then
o' (t) = —2x(t), o (t)=—6y(t) = x(t)=Cie?, y(t) = Coe .
I‘(O) = (4,3) = (C1=4, (Cy=3.

Therefore the path of the particle is: r(t) =4e 2" i+3e%j, >0, or, y=ga* 0<a<4
Let r(t) =x(t)i+ y(t)j be the path of the particle. VI' = —e *cos yi— e “sin yj. Then

y'(t)
/(t

d
() = —e*Wcosy(t), v (t)=—-e"Bsiny(t) — =tan y(t) — d_y =tan y
T

~—

8

The solution is siny = Ce®. Since r(0) =0, C =0 and y = 0. The particle moves to the right the
T-axis.
Vz=8zi+2yj; r({t)==xz@t)i+y)].

d'(t) = —8z(t), y'(t)=-2y(t) = a(t)=Cie™, y(t)=Che ™.
(a)r(0)=(1,1) = Ci=1,0C=1; z=e8 y=e2 or z=y"

— — — _9. — 8t —2t — 4
= (1, - = 1 =1, = -2 = , Y= — = .
(b) r(0) = (1,-2) C 1, Cy 2, x=e Y 2e or = =y*/16
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REVIEW EXERCISES
vf _ T t . xT 1 .. VfOl _z. 1.

(v,y) = e"arctanyi+ e* == 5 (0,1) = 7i+3J.

_ Vf(071) _ 1 . ~ ) _ 772_;'_4
USR] VA A rate [VAO DI = T

1 1, 1

Vi@ =g plu it G-a)j- @y, VIA-113) =i+

_ VAELLY) s 1 s e 10 .
U= L) 22T a2k e VAL L3 = 5v2
rate: Z_J;:Vf'r/z (4i—9y%j) - (%t‘1/2i+2e2tj> — 2 18¢0

f(r(t) =sint? +cost?, rate: f'(r(t)) = 2tcost® — 2tsint?

df , 1 z\. x. 1 . L. 9 1 —sint
Y e L c S 7 . o« < k) =
rate o Vf-.r Ky+x2)l y2'1 m} (cos ti—sin tj+ sec”tk) —
du_ ;o 1 . . 2, . 2 o\ et 2
E—VU-I’ —m(ylﬁ-x‘])-(sec t1+2€ J)—m(sec t—|—2tant)
d
d—?:w-r’:[(sy%mumyﬂ c[(2t +2) i+ 3j] = 1043 4 150t% — 8t
1 du —t

ulr(t) = ——, o=

VIHZ dt (1412)3/2

dA )

i 0= 1y(t)a/(t)sin0(t) + sz (t)y'(t)sinO(t) + 16" (t)x(t)y(t) cos O(t) = 0
dr dy
At x=4, y=5, 0 =7/3, E*E*Q’ we have
de 5v/3 de 93
5dt +2v3+ 2 0 dt 10
dv dr dh
2. Y = 27
V = nrh; o 2 hdt+ 7
Measure in centimeters: at r =12, h = 1000, ﬁ =4, @ = 150,
dt dt
av N
e 27(12)(1000)(4) 4 m(144)(150) = 117,6007 cu.cm/yr = 0.37 cu m/yr.
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