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14.3
12)

r(t) = (t.t*,¢°) and t = 1. Then r'(t) = (1,2, 3t2) and so

I (Ol =1 = V1 +22+32 = V14

is the speed at t = 1.



15.1
20)

{a) and (c) have linear level sets, the ones for (¢) can be rewritten 4z — ¢ = 3y
and so match with (C), and, consequently, (a) with (B). (d) is quadratic so (D),
and this leaves (b) with (A).

44)

p(B) = 1.0265 and p(A) = 1.0240 so the net change from B to A is —0.0025.
The change in T is 15 so the average change is

e
10000 15

e



46)
If you fix a salinity level (i.e., an r-coordinate) and then walk in increasing

temperature (positive y-direction) then you observe the level sets are decreasing
in value. Hence the funciton is decreasing in 7T for fixed S.
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15.2
PQ2)

By the continuity of f(z,y) at (2,3),

lim  f(z,y) = f(2.3).

(z.y)—(2,3)

In particular,
f(2.3) = lim f(2,y) = lim P =3%=27T.
y—= Yy

14)
Let f(z,y) = zy/(z? + y?). Along the z-axis y = 0 and along the y-axis z = 0,
50 We compute

lxq%ﬂx,()) = Ilu_’rao =0 ll,x_f’i}),f'(O,y) = 3:_%0 = 0.

Now we compute the limit as we approach the origin along the line z = y:
2
T 1
lim f(z,z) = lim —— = - #0.
_z—,uf( ) 20 72 + 72 25"é

Hence, the limit as (z,y) — (0,0) of f does not exist as there are two different
paths with different values of the limit along those paths.




