
10/21/2015 Fall 2015, Calculus I Quiz 5 Sitaraman
Howard University Math Department

Instructions:
PLEASE PROVIDE STEP BY STEP EXPLANATIONS
WRITING ONLY ANSWERS WILL NOT GET FULL CREDIT
Time Limit 30 minutes. Each problem 10 points.
Please read the questions carefully before answering

1. Find the derivative of f(x) = ex
2+x+1 using the chain rule.

Soln: dy/dx = ex
2+x+1(x2 + x + 1)′ = ex

2+x+1(2x + 1).

Here we are using chain rule with f(y) = ey; y = g(x) = x2 + x + 1.

The derivative is f ′(x) = f ′(y)y′(x) = (ey)′(x2 +x+1)′ = ey(2x+1) = ex
2+x+1(2x+1).

You differentiate f(y) with respect to y and y = g(x) with respect to x.

2. Find the slope of the tangent at any point (x, y) on the circle using implicit differenti-
ation given that the equation of the circle is x2 + y2 = r2. Here r represents the radius,
which is the fixed (constant) distance of any (x, y) from the center (0,0).

(Bonus 10 points) Show that the tangent line is perpendicular to the radius at any
point on the circle.

Solution:

First differentiate all with respect to x. Remember to use chain rule when differentiating
y2.

Also remember that r2 is a constant with respect to x.

We get:
(x2)′ + (y2)′ = (r2)′ =⇒ 2x + 2yy′ = 0.

Solving for y′, we get that y′ = −2x/(2y) = −x/y.
So slope of tangent at any (x, y) on the circle is −x/y.
Since y 6= 0 on the circle centered at (0,0), slope will always be well defined.

Bonus problem:

The slope of the radius at (x, y) is y/x. [Line passing through (0,0) and (x, y)].

Since the slope of the tangent is seen to be the negative reciprocal of y/x, it is perpen-
dicular to the radius.

3. Find the derivative of f(x) =
esinx

x100
using logarithmic differentiation.

Solution:

Taking logarithms on both sides we get :
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ln(f(x)) = ln(esinx/x100) = ln(esinx)− ln(x100) = sinx− 100lnx.

Note that ln function and ex “canceled” each other.

Differentiating, we get
1

f(x)
f ′(x) = cos x− (100/x).

In above we used chain rule to differentiate the left hand side (LHS).

Solving for f ′(x) we get f ′(x) = f(x) (cosx− (100/x)) = esin x

x100 (cosx− (100/x)) .
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