
Homework Set 2, Math1c, Spring 2017

Practical Track

You may use any result from your class notes or the textbook (except exercises or solu-
tions) but you must give a precise reference. Each student must write up her or his solution
individually, even if the solution resulted from collaboration. The numbering (in parentheses)
refers to the textbook.

Due 2pm, Monday, April 17

Reading: 2.3, 2.4, 2.5, 2.6

1) a) (Ex. 2.3.2 (a), 4pts) Evaluate the partial derivatives ∂z/∂x and ∂z/∂y for the
given function at the indicated points: z =

√
a2 − x2 − y2; (0, 0), (a/2, a/2)

b) (Ex. 2.3.10 (a), 4pts) Compute the matrix of partial derivatives for the following
function:

f : R2 → R2, f(x, y) = (ex, sin(xy))

c) (Ex. 2.3.10 (d), 4pts) Compute the matrix of partial derivatives for the following
function:

f : R3 → R3, f(x, y, z) = (x+ z, y − 5z, x− y)

2) (Ex. 2.5.2) Prove that the following functions are differentiable and find their deriva-
tives at an arbitrary point

a) (3pts) f : R2 → R, (x, y) 7→ 2

c) (3pts) f : R2 → R, (x, y) 7→ 2 + x+ y

e) (3pts) f : R2 → R, (x, y) 7→ exy

3) (Ex. 2.5.19)

a) (4pts) Let y(x) be defined implicitly by G(x, y(x)) = 0 where G is a given function
of two variables. Prove that if y(x) and G are differentiable, then

dy

dx
= −∂G/∂x

∂G/∂y
if ∂G/∂y ̸= 0
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c) (4pts) Let y be defined implicitly by

x2 + y3 + ey = 0

Compute dy/dx in terms of x and y.

4) a) (Ex. 2.3.5, 4pts) Find the equation of the plane tangent to the surface z = x2+y3

at (3, 1, 10).

b) (Ex. 2.4.18, 4pts) Determine the equation of the tangent line to the path c(t) =
(cos2 t, 3t− t3, t) at t = 0.

c) (Ex. 2.6.8, 4pts) Find the plane tangent to the surface x2 + 2y2 + 3xz = 10 at
the point (1, 2, 1

3
).

5) a) (Ex. 2.6.2 b, 4pts) Compute the directional derivative of f(x, y) = log
√

x2 + y2

at (x0, y0) = (1, 0) in the direction v = (1/
√
5)(2i+ j).

b) (Ex. 2.6.6, 4pts) Find a vector which is normal to the curve x3 + xy+ y3 = 11 at
(1, 2).

c) (Ex. 2.6.20, 4pts) Find the two points on the hyperboloid x2+4y2−z2 = 4 where
the tangent plane is parallel to the plane 2x+ 2y + z = 5.
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