MATH 1271: Calculus |

Discussion Instructor: Jodin Morey
moreyjc@umn.edu
Website: math.umn.edu/~moreyjc

3.1 - Derivatives of Polynomials and Exponential Functions

Review Derivatives of...
¢ Constant Functions: If y = ¢, where c is some constant, then y’' = 0.

¢ Power Functions: If f{x) = x”, where r is a real number, then %(x’) = 'L,
This includes if fix) = x, where L (x') = 1.x% = 1.

¢ Constant Multiple: If ¢ is a constant and fis a differentiable function,
then %[cf(x)] = c%f(x).

¢ Sum/Difference: If fand g are both differentiable,
then L [f(x) £ g(0)] = “LAx) + Lg(x).
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¢ Euler's Number ¢ : Imagine the family of functions: f(x) = a*, where a is any real number.
e is defined to be the number such that for f(x) = a*,we have:

"(0) = lim <=« — [im <-L — 1. (The slope is 1 at x = 0. The number turns out to be
o0 h 10 h
e~ 2.718).

¢ Exponential Functions: If f(x) = ¢*, then f'(x) = e*. More generally, if f(x) = a*, then
f'(x) = a*In(a).

¢ Polynomials: Using Constant Multiple Rule and Sum/Difference Rule

Say y = ax? + bx* — ¢, where a,b,c are some constants. Then:
/

y'= Lax?) + L(bx) - L(c)
= ad—‘i(x2)+bd—‘i(x3)—0
= 2ax + 3bx?.

Random Problem.  Find the derivative of: f{x) = 7x* — 7x> + 7e*
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oS00 = (7% = T + Te*]

= T4 =X +e*]

— [ L0 - L)+ L(en]

= 7[2x — 3x? + €*]

= l4x—21x% + 7e*

Random Problem.  Find the derivative of: f(¢) = 1.7¢>3 — 3%/7

fl=41.73) - %(3%)
P 44 ()
Fl= 1723 — 4Lyt
fl=3.913 4 413,
Second Derivative...
Fr= () = (3ot £ ) = o1+ (47)
f=3.91013) + %(Z_%y

f// _ 3-91(1.3”0.3 + %(—%)Z_?

£ =5.08303 - o475,



Random Problem. At what point on the curve y = 1 4+ 2¢* — 3x is the tangent line parallel to the
line 3x —y = 57

20
y=1+2€:’\(x)—3xy
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-y =5-3x
y=3x-5
Slope is 3

Y=o (1) 424 (") =34 ()

y =0+2e"-3(1) = 2e*-3
2e* -3 =13, 2e* = 6, e =13
So, In(e*) = In3. Recall that: In(a*) = xIna, for all a > 0.

Therefore: In(e*) = x = In3 =~ 1.1.

And this is the x value where the tangent line to the curve is parallel to the line.

Part b.) Find the tangent line, and Illustrate.

We know the slope of the tangent line, and an x-value, and now we just need a y-value in order to
complete the point slope form.



y=1+2e"-3(n3)=1+2-3-3(n3) ~ 3.7.

So our point is: (x,y) = (1.1,3.7), and our line equation is:

y=3.7=3(x-1.1) =3x-3.3, or
y=3x+0.4.
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