
MATH 135 - 03 Calculus 1 Quiz 6 November 10, 2023

Your Name:

Duration of the Quiz is 20 minutes. There are four problems, worth 20 points. Show all your work for
full credit. Books, notes etc. are prohibited. Calculators are NOT permitted.

1. Compute the derivative dy/dx

y = ln
( (tan−1 x) (sinx)

√
x2 + 1

etan x sec(2x)

)

2. Use logarithmic differentiation to compute the derivative dy/dx.

y = xsin x



3. Find (f−1)′(−2) where f(x) = 4x3 − 2x.

4. The folium of Descartes (see the following figure) is defined by the equation x3 + y3 = 6xy. Find an equation of
the tangent line to the folium of Descartes at the point (3, 3).

 SECTION 3.5  Implicit Di!erentiation 211

We now solve for y9:  y 2y9 2 2xy9 − 2y 2 x 2

  sy 2 2 2xdy9 − 2y 2 x 2

  y9 −
2y 2 x 2

y 2 2 2x

(b) When x − y − 3,

y9 −
2 ? 3 2 32

32 2 2 ? 3
− 21 

and a glance at Figure 4 con!rms that this is a reasonable value for the slope at s3, 3d. 
So an equation of the tangent to the folium at s3, 3d is

y 2 3 − 21sx 2 3d    or    x 1 y − 6

(c) The tangent line is horizontal if y9 − 0. Using the expression for y9 from part (a),  
we see that y9 − 0 when 2y 2 x 2 − 0 (provided that y 2 2 2x ± 0d. Substituting 
y − 1

2 x 2 in the equation of the curve, we get

x 3 1 (1
2 x 2)3 − 6x(1

2 x 2)

which simpli!es to x 6 − 16x 3. Since x ± 0 in the !rst quadrant, we have x 3 − 16. If 
x − 161y3 − 24y3, then y − 1

2 s28y3 d − 25y3. Thus the tangent is horizontal at s24y3, 25y3 d, 
which is approximately (2.5198, 3.1748). Looking at Figure 5, we see that our answer  
is reasonable. Q

NOTE 2 There is a formula for the three roots of a cubic equation that is like the 
quad ratic formula but much more complicated. If we use this formula (or a computer 
algebra system) to solve the equation x 3 1 y 3 − 6xy for y in terms of x, we get three 
functions determined by the equation: 

y − f sxd − s3 21
2 x 3 1 s1

4 x 6 2 8x 3  1 s3 21
2 x 3 2 s1

4 x 6 2 8x 3  

and

y − 1
2 f2f sxd 6 s23 (s3 21

2 x 3 1 s1
4 x 6 2 8x 3  2 s3 21

2 x 3 2 s1
4 x 6 2 8x 3  )g

(These are the three functions whose graphs are shown in Figure 3.) You can see that the 
method of implicit differentiation saves an enormous amount of work in cases such as 
this. Moreover, implicit differentiation works just as easily for equations such as

y 5 1 3x 2 y 2 1 5x 4 − 12

for which it is impossible to !nd a similar expression for y in terms of x.

EXAMPLE 3 Find y9 if sinsx 1 yd − y 2 cos x.

SOLUTION Differentiating implicitly with respect to x and remembering that y is a 
function of x, we get

cossx 1 yd ? s1 1 y9d − y 2s2sin xd 1 scos xds2yy9d

0

y

x

(3, 3)

FIGURE 4

FIGURE 5

4

0 4

Abel and Galois
The Norwegian mathematician Niels 
Abel proved in 1824 that no general 
formula can be given for the roots of 
a "fth-degree equation in terms of 
radicals. Later the French mathemati-
cian Evariste Galois proved that it is 
impossible to "nd a general formula 
for the roots of an nth-degree equa-
tion (in terms of algebraic operations 
on the coe#cients) if n is any integer 
larger than 4.
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