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Spring 2020 Math 251

Week in Review 3
courtesy: Amy Austin
(covering sections 14.5, 14.6)
d
1. Ify—av/ da*:tant, find d—i’

/ﬁliob(

2. If 2 = In(92 — 6y), x = cos(e!), y = sin3(4t), find

dz

o - =— S

W:

dt (/\
2

J
JT M, 8z 98 £ M

oon de 28

2 {
- A <, S\O<€tB€t > Jrgtp (’5 S1N Ht\QDS(L@)

AKX — Y o ~bY
13 sma(d £) (ws(#&(@)
1 s (e §>
%—(ou\& o - by

3. If w = u? +2uv, u =rlns, v = 2r+s, ﬁndd—and
u) or

ow ~
s /U\k y*\




Math251_Spring2020_WIR3_filled.notebook February 24, 2020

4. If z =13 + s+ 02, r=xe¥, s = ye®, v = 2%y, find
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5. If 2 = 2% + 293, © = wvd + w?, y = u+ ve?, find
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7. The height and radius of a right circular cone are
changing with respect to time. If the base radius I

1 —
of the cone is increasing at a rate of 1 inches per 3
1
minute while the height is decreasing at a rate M
inches per minute, [ﬁnd the rate in which the volume
if the cone is changing when the radius of the cone

is 2 inches and the height of the cone is 1 inch. ﬁ y
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8. The length [, width w and height A of a box change
with time. E&t a certain instant, the dimensions are
[=1m, w=3mand h=2m, and [ and w are
increasing at rate of 2 m/s while h is decreasing at
a rate of 3 m/s. At that same instant, find the rate
at which the@)is changing.
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Definition: The directional derivative of

z = f(x,y) at (xg,yo) in the direction of a unit
vector u = (a,b) is Dy f(xo.%0) = [z(70,Y0)a +
o )b = {fo(z: ).yl (0.
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9. Given f(z,y) = (ry)sin x, find the directional deriva-
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10. Given f(x,y) = x3y?, find the directional derivative
at the point (—1,2) in the direction 4i — 3j.
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11. If f(x,y) = x%e*¥, find the rate of change of f at
the point (1,0) in the direction of the point P(1,0)

to the point @ (5,2). 72 o (52
P1,0) %
Pa= (4, 2) T- A - W2 (B
{20
To {4

AL+ Ou S/(\ o) (ﬂ(go) ?%(go».l/ﬁ

Fr (%, W)= 2x € "'Y'ﬁe(,s R o= s
14 |, 0=
fyx,%)= L' 2e = e bl
</;-—~) > ﬁ—*"’

Du k00" (9 > :5/f



Math251_Spring2020_WIR3_filled.notebook February 24, 2020

ot roke of change 0F CKY) at +he
ot (7o, Y0) pLiUrsS Lh ¥he Elgacale oF

Lv? = (F, (%0, 00, %uo)m»

12. Find the gradient of f(x,y) = 2% + y* — 42y at the
oint (1,—1). -4
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13, 1f f(2,) = 2% 2, P(2,0), Q(—3,1).

a.) Find the directional derivative at @ in the di-
rection of P.

b.) Find a vector in the direction in which f in-
creases most rapidly at P, and find the rate of
change of f in that direction.
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If f(z,y) = 222, P(2,0), Q(-3,1).

b.) Find a vector in the direction in which f in-
creases most rapidly at P, and find the rate of
change of f in that direction. =
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14. Find the maximum rate of change of

f(z,y) = sin®(3z + 2y) at the point (%, —%) and

the direction in which it occurs. N 37<*M ~
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15. Find the equation of the tangent plane to the sur-
face f(x,y) = x? + y* — 4xy at the point (1,2).
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16. Find the equation of the tangent plane to the sur-

face 33153/5_&&1; the point (2,2,1). ,
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17. Find the equation of the tangent plane to the sur-
face xy + yz + zx = 5 at the point (1,2, 1).
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