Math 1110: Review Oct 25 (Fri)
Created by Jun Le Goh modified by Yuwen Wang

Consider attending one of the review sessions by Quincy Loney:
10/28 MLT 228 4:00-6:00, 10/29 MLT 251 2:55-4:10, 10/29 MLT 251 4:30-5:45

1. State the chain rule (making sure to include the hypotheses).
If g is differentiable at x and f is differentiable at g(x) then

2. What is the definition of “f is differentiable at a point x”?
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Equivalently, f is differentiable at x if }lirrb w
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f is differentiable at x if ;ln’)l(

exists.
(If x is an endpoint of the domain of f, then we only care about the one-sided limit.)

3. If f is differentiable at x, what is the geometrical interpretation of its derivative? How is that related to
the secant lines of f?
The derivative of f at x is the slope of the tangent line to the graph of f at x.

The slope of that tangent line is the limit of the slopes of the secant lines of f between x and points near to x.

4. Sketch the derivative of the function below, on the same axes.




5. Find all points on the curve y* = y? — x> where the slope of the tangent line is zero. The graph of the
curve crosses itself at (0,0) so there is no tangent line there.

Differentiating both sides with respect to x, we get that
4p%y’ = 2yy’ - 2x
29y' - 4y’y = 2x
y'(2y-4p%) = 2x
, 2x
C2y-4y3
X

=057 if p(1-29%) 0

Y if 2p—4y3 20

If we solve for y” = 0, we get that
x=0 and p(1-292) =0.

Substituting the equation on the left into y* = p? — x?

, we get that
y4 :y2 and y(1—2y2)¢0.

The solutions to the equation on the left are y = —1,0,1. We are given a tangent line cannot exist at (0, 0).
So the points on the curve y4 = y2 —x2 where the slope of the tangent line is zero are (0,—1) and (0, 1).
6. Compute the derivatives of the following functions. On what domain is your answer valid?
(a) 5\
In5 5Y¥In5
24x  2vx

5VX = exp(yxIn5) is differentiable on (0, ), so the above is valid for x € (0, c0).
(b) arccos(1/x)

(5%’ = (exp(VxIn5))’ = exp(VxIn5)-

(arccos(1/x))" = - ! R ! !

V1—(1/x)? X2 x2\1—x2 CxVaZo1
arccos is only differentiable on (-1, 1), so the above is valid for x such that 1/x € (-1,1),i.e., x € (—o0,-1)U
(1,00)

7. Using linearization, compute an approximation for sin(3.1).
The linearization to sin(x) at the point a is L,(x) = sin(a) + cos(a)(x — a).

7t is close to 3.1 and sin(7r) and cos(7) are easy to compute, so we can use Ly (3.1) to approximate sin(3.1):

L;(3.1) =sin(m) + cos(m)(3.1 —=7t) =0+ (—1)(3.1 —7t) = t— 3.1 = 0.0416.



