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SOLUTIONS

1. Observe that
∂z

∂x
= ln(x+ 2y) +

x

x+ 2y

∂z

∂y
=

2x

x+ 2y
dx

dt
= cos(t)

dy

dt
= − sin(t)

so then

dz

dt
=
∂z

∂x

dx

dt
+
∂z

∂y

dy

dt

=

[
ln(x+ 2y) +

x

x+ 2y

]
cos(t) +

[
2x

x+ 2y

]
[− sin(t)]

= ln(x+ 2y) cos(t) +
x cos(t)

x+ 2y
− 2x sin(t)

x+ 2y

= ln(x+ 2y) cos(t) +
x cos(t)− 2x sin(t)

x+ 2y
.

2. We have
∂z

∂u
= cos(u) tan(v)

∂z

∂v
= sin(u) sec2(v)

∂u

∂x
= 3

∂v

∂x
= 1

∂u

∂y
= 1

∂v

∂y
= −1

and so

∂z

∂x
=
∂z

∂u

∂u

∂x
+
∂z

∂v

∂v

∂x

= cos(u) tan(v)(3) + sin(u) sec2(v)(1)

= 3 cos(u) tan(v) + sin(u) sec2(v)

∂z

∂y
=
∂z

∂u

∂u

∂y
+
∂z

∂v

∂v

∂y

= cos(u) tan(v)(1) + sin(u) sec2(v)(−1)

= cos(u) tan(v)− sin(u) sec2(v).

3. We have
∂w

∂x
=

z√
1− y2

∂w

∂y
=

xyz

(1− y2) 3
2

∂w

∂z
=

x√
1− y2

∂x

∂r
= 2r

∂z

∂r
= 4θe4rθ

∂y

∂θ
= − sin(θ)

∂z

∂θ
= 4re4rθ

∂y

∂r
=
∂x

∂θ
= 0



–2–

so that

∂w

∂r
=
∂w

∂x

∂x

∂r
+
∂w

∂y

∂y

∂r
+
∂w

∂z

∂z

∂r

=
z√

1− y2
(2r) +

xyz

(1− y2) 3
2

(0) +
x√

1− y2
(4θe4rθ)

=
2rz√
1− y2

+
4xθe4rθ√
1− y2

=
2rz + 4xθe4rθ√

1− y2

∂w

∂θ
=
∂w

∂x

∂x

∂θ
+
∂w

∂y

∂y

∂θ
+
∂w

∂z

∂z

∂θ

=
z√

1− y2
(0) +

xyz

(1− y2) 3
2

[− sin(θ)] +
x√

1− y2
(4re4rθ)

= −xyz sin(θ)
(1− y2) 3

2

+
4xre4rθ√
1− y2

=
4x(1− y2)re4rθ − xyz sin(θ)

(1− y2) 3
2

.

4. We write
F (x, y) = sin(x) + cos(y)− sin(x) cos(y)− 7

so that

Fx(x, y) = cos(x)− cos(x) cos(y) and Fy(x, y) = − sin(y) + sin(x) sin(y),

and hence

dy

dx
= −Fx(x, y)

Fy(x, y)
= − cos(x)− cos(x) cos(y)

− sin(y) + sin(x) sin(y)
=

cos(x)− cos(x) cos(y)

sin(y)− sin(x) sin(y)
.

5. We set
F (x, y, z) = x2 −√y + z2 − 2xyz

so that

Fx(x, y, z) = 2x− 2yz and Fy(x, y, z) = −
1

2
√
y
− 2xz and Fz(x, y, z) = 2z − 2xy.

Thus

∂z

∂x
= −Fx(x, y, z)

Fz(x, y, z)
= −2x− 2yz

2z − 2xy
=
yz − x
z − xy

∂z

∂y
= −Fy(x, y, z)

Fz(x, y, z)
= −
− 1

2
√
y
− 2xz

2z − 2xy
=

1 + 4xz
√
y

4
√
y(z − xy)

.


