HOMEWORK SOLUTIONS MULTIVARIABLE CALCULUS
Section 14.1 - 1, 7, 11, 22, 28, 39, 49, 59-62

1. {a) From Table 1, f{=15,40) = =27, which means that if the temperature is =15°C and the wind speed is 40 km/h, then the
air would feel equivalent to approximately —27°C without wind.
(b) The question is asking: when the temperature is —20°C, what wind speed gives a wind-chill index of —307C? From
Table 1, the speed is 20 km/h.
{c) The question is asking: when the wind speed is 20 km/h, what temperature gives a wind-chill index of —49*C? From
Table 1, the temperature is =35 (.
(d) The function 1" = f{=5, v} means that we fix T" at =5 and allow v to vary, resulting in a function of one variable. In

other words, the function gives wind-chill index values for different wind speeds when the temperature i1s =5C. From
Table 1 (look at the row corresponding to T = =5), the function decreases and appears to approach a constant value as v

INCreases,

{e) The function W = f(T, 50) means that we fix v at 50 and allow T to vary, again giving a function of one variable. In
other words, the function gives wind-chill index values for different temperatures when the wind speed is 50 km/h . From
Table 1 {look at the column corresponding to v = 50), the function increases almost linearly as 17 increases.

7. (a) According to Table 4, f{40, 15) = 25, which means that if a 40-knot wind has been blowing in the open sea for 15 hours,

it will create waves with estimated heights of 25 feet.

(b h = F(30, 1) means we fix v at 30 and allow ¢ to vary, resulting in a function of one variable. Thus here, h = f(30,1)
gives the wave heights produced by 30-knot winds blowing for ¢ hours. From the table (look at the row corresponding to
v = 30), the function increases but at a declining rate as ¢ increases. In fact, the function values appear to be approaching a
limiting value of approximately 19, which suggests that 30-knot winds cannot produce waves higher than about 19 feet.
(c) h = fiv, 30) means we fix ¢ at 30, again giving a function of one variable, So, h = f{v, 30) gives the wave heights
produced by winds of speed v blowing for 30 hours. From the table (look at the column corresponding to ¢ = 30), the
function appears 1o increase at an increasing rate, with no apparent limiting value. This suggests that faster winds (lasting

30 hours) always create higher waves,

M@ fLL)=vI+vT+vI4+n4=1"=1=1?)=34+m1=3
(b) /. /7. /= are defined only when = >0,y = 0,z = 0,and In(4 — =* — y* — =”) is defined when
gz —yt =20 = '+ + 27 < 4, thus the domain is
{{:r:.,y,;} |.1:2 et cd, 20y =0 2> ﬂ},ﬂae portion of the interior of a sphere of radius 2, centered at the

origin, that is in the first octant.



22. f is defined only when 16 — 4x® = 4p* =2 >0 = 28. = =1+ 2r* + 2y”, a circular paraboloid with vertex at

§+”Tz+%<:1.mus, ©.0..
P
D:{(I.H.:}‘T +T+E < 1},ﬂ\al|3,|hepamls
. T =
inside the ellipsoid Tt Tt~ L.

49. The level curves are /32 =2 = kory” — = = K,
k = 0. When k = 0 the level curve is the pair of lines
y = =z For k > 0, the level curves are hyperbolas

9, - with axis the y-axis.

59. z =sin(zy) (@C (bl
Reasons: This function is periodic in both = and 3, and the function is the same when = is interchanged with g, so its graph is
symmetric about the plane y = = In addition, the function is 0 along the - and y-axes. These conditions are satisfied only by

C and 11.

60. z = e cosy (a) A (by 1V
Reasons: This function is periodic in y but not =, a condition satisfied only by A and IV, Also, note that traces in x = k are

cosine curves with amplitude that increases as x increases.
61. = = sin(z — y) {a) F (k)1
Reasons: This function s periodic in both = and i but is constant along the lines y = = 4 k, a condition satisfied only
by F and 1.
62, = =sinx = siny {a) E by 111
Reasons: This function is periodic in both = and g, but unlike the function in Exercise 61, it is not constant along lines such as
y = x + 7, s0 the contour map is 111 Also notice that traces in y = k are vertically shifted copies of the sine wave = = sinz,

50 the graph must be E.






