Section 2.3 selected answers
Math 131 Multivariate Calculus
D Joyce, Spring 2014
Exercises 1-7, 12-14, 19-21, 29, 30, 34-36.
For the first few exercises, compute the partial
derivatives.
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Use the chain rule to compute the partials.
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Use the quotient rule.
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6. f(z,y)=In(2® +1?).
Chain rule again.
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12. F(z,y,z) = zyz.
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14. F(x,y,z) = e* cosby + e** sin bx.
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20. Given f(z,y,z) = sin(xyz), find the gradient
Vf(m,0,5)

Since
Vf = (yzcoszyz,rzcosxryz, Ty COS TYZ),

therefore

Vf(r,0,%) = (0,72/2,0)

29. Givenf(z,y,2) = <1:yz, Vaz+y?+ 22>, find
the matrix Df(a) of partial derivatives where a =
(1,0, -2).

Since f is a function from R? to R?2, therefore
Df will be the 2 x 3 matrix
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30. Given f(t) = (t, cos2t,sin 5t), find the matrix
Df(0) of partial derivatives.

Since
d
't 1
Df = %COSQt = |—2sin2t| ,
% sin bt 5 cos bt
therefore



34. Explain why f(z,y) = vy — 728y + cosz is
differentiable at every point in its domain.

One of the theorems we have says that if a func-
tion f : R™ — R has continuous partial derivatives,
then it’s differentiable. This one does, so it’s differ-
entiable.

36. Explain why

2
Ly r Yy
f(l’,y) = <I2+y47§ +E)

is differentiable at every point in its domain.

Note that the domain excludes the z-axis and the
y-axis.

A function f : R™ — R™ is differentiable if all its
coordinate functions are differentiable. The two co-
ordinate functions are differentiable for the reason
given in exercise 26, that is, both partial derivatives
of each are continuous. So, in effect, f is differen-
tiable because all four of its partials are continuous.
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