1. Compute the gradient vector of the function / : R* — R defined by
h(x,y) = sin(2 + 7)™
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2. Compute V(f-g), where f,g : R? — R? are defined by

f(x,y) = (F+y* 22 —y*) and g(xy) = (2xy,—2xy)
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3. Given that f(x,y,z) = x*¢” + y%e* + z%¢*, compute the rate of change of f(x) with respect to

the distance of x from the z-axisaShen # = (1, 1, 2).
“The distme £ % .ﬁo«uMzwzus w r, whae ;'rp
?[r‘ 9;%) = (l"cps 8; rS:ae, a) / \2
l\ /;\ N
& 200200 2

O DR Ok DB Oy e
Oc Sx 9r 53 2 2z ar

Vi

e
= (2xe? +2%N o3 B) + (2,24 2N sin®) + 25O

- - 4
q+ (lf(:z-)/ 9:15_ = me— sm.s— 52_
S of 1 4 LY t.0% + it:l.)
@ — (‘/\rz') = — (Z-i'ﬁ +Z2 e 1t 2:-1-e e
or Sz

4. Find the Jacobian matrix of f: R2 — R? with respect to the variables (s,1), where

f(x,y) = (23,2 —y?), x(s,t) = €*cost and y(s,t) = esint
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5. [Colley, §2.5 Q6] A rectangular stick of bvutter is placed in a microwave oven to melt. When
the butter’s length is 6in and its square cross section on one side measures 3
is dccreasmg at a rate of 1 ginmin~", and its cross-sectional edge is decreasmg at a rate of

1.
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. How fast is buttcr meltmg at that instant (i.e. what is the rate of decrease of its
min~")?
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6. Suppose f = f(x,,2), (%, y,2) =X(r,5,t) and (r,5,7) =r(4, ).
Find expressions for f and f},.
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