
2/24/2017 Spring 2017, Applied Calculus Quiz 6 Solutions Sitaraman

Howard University Math Department

Instructions:

PLEASE PROVIDE STEP BY STEP EXPLANATIONS

WRITING ONLY ANSWERS WILL NOT GET CREDIT

Time Limit 20 minutes

Please read the questions carefully before answering

Any points you get in excess of 25 is extra credit.

1. (15 points) Find the derivative y′ at (2,-1) using implicit differentiation given that: xy2−x2y =
6.

Solution:

First differentiate all with respect to x. Remember to use product rule on x2y and xy2. Also

remember that d(y2)
dx

= d(y2)
dy

dy
dx
. In what follows y′ means dy

dx
.

We get (xy2)′ − (x2y)′ = (6)′ =⇒ [x(2yy′) + 1(y2)]− [x2y′ + 2xy] = 0.

Collecting the terms with y′ and then solving for y′, we get:

[2xy − x2](y′) + y2 − 2xy = 0 =⇒ y′ =
2xy − y2

2xy − x2
.

When x = 2, y = −1, we get y′ = −5/(−8) = 5/8 = 0.625.

2. ( 15 points) The concentration of a drug t hours after being injected into a patient is given by

C(t) =
0.15t

t2 + 0.81
.

Sketch the graph by finding the critical points (aka turning points) and places where it is
increasing or decreasing, using the derivative. Where does the maximum concentration occur?

Solution: Using quotient rule we get the derivative as follows:

C ′(t) =
(0.15t)′(t2 + 0.81)− (0.15t)(t2 + 0.81)′

t2 + 0.81)2
=

(0.15)(t2 + 0.81)− (0.15t)(2t)

(t2 + 0.81)2

=
0.15t2 + 0.1215− 0.3t2

(t2 + 0.81)2
=
−0.15t2 + 0.1215

(t2 + 0.81)2

Looking at the derivative we see that there is no value of t where the denominator is zero
because t2 + 0.81 is always a positive quantity bigger than zero. So the derivative is always
well defined.



Next we look at the critical points where the derivative might be zero. This can only happen
i fthe numerator is zero. So we set −0.15t2 + 0.1215 = 0 and solve it. We get t2 = 0.81 =⇒
t = ±0.9. Since time is positive we take the positive square root, namely 0.9.

Now we look at a few points. We have C(0) = 0 and C(1) = 0.15/1.81 = 0.083. At 0.9 we
have C(0.9) = (0.15× 0.9)/(0.81 + 0.81) = 0.0833.

Next we look at where function is increasing and where it is decreasing, either side of 0.9
the turning point. To do this we need to see where derivative is positive and where it is
negative. The denominator of C ′(t) is always positive, so we only need to look at numerator.
The numerator is positive at 0 (it equals 0.1215) and negative at 1 (it equals -0.15+0.1215 =
-0.285) so the function is increasing at 0 and then decreasing at 1.

So the function has to attain a local maximum (a peak) at t = 0.9
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You can get this graph and more at http://www.wolframalpha.com and plugging in the fol-
lowing in the search box:

(0.15t)/(t^2+0.81)


