Section 3.7

Examples

1. Which of the following equations represents a function of x, only a relation, or nonsense?

2. Consider x® + 4y* = 3.

(a) Find %

(b) Find points where the tangent line is vertical. Is horizontal.

(c¢) Find the equation of the tangent line at (—1,1).

d
3. Find dﬁ for 3% + y2In(z® + 1) = 4y? + 10.
X

4. Find % for 6tz3 — 4t = Te?

do
5. Find % for tan?(0) = 23 + 1.

6. Find f'(x) for f(x) = a”.



Solutions.

1. Which of the following equations represents a function of x, only a relation, or nonsense?
() cos(ay) = a2 + 2
e Relation
(b) ey +42? =7
7 — 42°

ea:

e Function of z : y =
(¢) 2 +y*+3=0

e Nonsense : 22 + y? # —3 (the left side is alway positive!)
(d) y = In(In(sin(z)))

e Nonsense : The domain of In(x) is > 0, but there are z-values for which sin(z) < 0 — this would
make In(sin(z)) undefined!

2. Consider x® + 4y? = 3.

d
(a) Find ﬁ.
d
3x2+8yd—y -0
X
T
de 8y

(b) Find points where the tangent line is vertical. Is horizontal.

Vertical:

8y =
y:

The point corresponding to y = 0 is: (/3,0).

Horizontal:
—32?
x
. . 3 3
The points corresponding to = = 0 are: (0, 1) and (0, — 1)
(c¢) Find the equation of the tangent line at (—1,1).
a| B8
dz |y 8(1) 8
So the tangent line is:
3
y= —g(aj +1)+1



d .
3. Find di“’ for 3% 4+ y2In(z3 + 1) = 492 + 10.
X

. dy dy
1 T 2. 32+ n(zd+1)-2y—2 = hut:A
n@)3" +y 341 827+ Ina” +1) Y da 8ydm
3x2y? dy dy
1 v 2yln(2z® +1)—= = 8y—
n(3)3" + 3 +1 +2yIn(2” + )da: 8ydx
3a2y? dy
In(3)37 = 8y—
n(3)3" + 23 +1 Vi
z 3 2,2
In(3)3” + 20 gy
8y — 2yIn(x3 + 1) dx
In(3)3*(z% + 1) + 3z2%y? _dy
8y —2yln(x3+1))(z3+1)  da’
4. Find dz for 6t23 — 4t = Te?
dt
dz dz
3222 4+ 23.6—-4 = Euiad
6t - 3z 7t +2°-6 Te 7
dz dz
1822 = 54 = 7t
8tz 7t + 62 Te 7
d
6:°—4 = Tt — 1822
dt
622 — 4 _ dz
Ter —18tz2  dt’
do
5. Find pr for tan?(0) = 23 + 1.
do
2tan(f) sec?(0) 5 = 32°
ag 3a?
dt  2tan(f)sec2(6)’



6. Find f'(x) for f(x) = a®.

(See the video for Section 3.7 for more on logarithmic differentiation.)

y T
In(y) = In(z)
In(y) = zln(z)

d

L) = (@)
1dy
;@ = =z E—i—ln(x) 1
ldy
5% = 1+In(x)
dy
1)



