
Math 2401 Quiz 2 Solutions

1. The correct choice is B. The surface has two ”peaks” and two ”holes.”

2. Find all points at which the line described by rt = 1 − 2ti + 2t − 1j + tk intersects the
surface defined by z = x2 + 3y2.
____________________________
For a point x,y, z to be on the surface, x,y, and z must satisfy the given equation. Thus for a point
to be both on the line and on the surface, we must have

t = 1 − 2t2 + 32t − 12, or

t = 42t − 12 = 16t2 − 16t + 4, or

16t2 − 17t + 4 = 0.

The famous quadratic formula tells us that the solutions are

t =
17 + 172 − 1616

32
= 17 + 33

32
, and

t = 17 − 33
32

.

There are thus two points of intersection, and they are

r 17 + 33
32

= 1 − 2 17 + 33
32

i + 2 17 + 33
32

− 1 j + 17 + 33
32

k

= − 1 + 33
16

i + 1 + 33
16

j + 17 + 33
32

k

and

r 17 − 33
32

= − 1 − 33
16

i + 1 − 33
16

j + 17 − 33
32

k

.

3. Suppose g is continuous. Find the partial derivatives fx and fy, where

fx,y = ∫
x

xy

gtdt.

___________________________
Let Gt be such that G ′t = gt. Then

fx,y = ∫
x

xy

gtdt = Gxy − Gx.

Thus,

fxx,y = yG ′xy − G ′x = ygx,y − gx, and

fyx,y = xG ′xy = xgxy.
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4. Let

fx,y =
y2

x2+y2 , x,y ≠ 0,0

0, x,y = 0,0

a)Find the partial derivative fx0,0.
________________________

fx0,0 = lim
h→0

f0 + h, 0 − f0,0
h

= lim
h→0

0 − 0
h

= 0.

fy0,0 = lim
h→0

f0,0 + h − f0,0
h

= lim
h→0

h2

0+h2

h

= lim
h→0

1
h

, which doesn’t exist!

Thus, fx0,0 = 0, and there is no fy0,0.
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