
Math 10350 – Example Set 04B

1. Find the equation(s) of the tangent line(s) to the graph of y = x3 + 2 is parallel to the line 24x� 2y = 3.

2. Use the fact lim
h!0

eh � 1

h
= to obtain formulas for

d

dx
(ex) and

d

dx
(ax).

3. The position (in feet) of a particle moving on a straight line is given by the function

s(t) =
5

t
+ te + 2et + 3t.

Find an expression for the (instantaneous) velocity v(t). What is the velocity of the particle when t = ln 2
seconds?

3

1

1 parallel lines have the same slope's the derivative is the slope of

the tangent line we want to find x such that f(x)= m where

m is the slope of the given line.

Step 1:Find m Step 2 : Find f'(x) Step3:Set f'(x) = m

↳ rewrite as y=mxtb ↳ use power rule ↳ solve for x

24x -2y = 3 f(x) = x3 +2 3x2 = 12

-2y = 3 - 24x f(x) = 3x2 +0 x
" = 4

y = 3 - 24X f(x) =3x X = 4
- Z

X = =2
y =

-E + 12x

y = 12x - 3
m = 12

We have now found the x values Such that the slope of the

tangent line is equal to the slope of the given line

Step 4 :Find tangent lines w/ each slope
↳ tangent line : y-f(x,) = f'(x ,)(X- X ,)

case a : Xi = 2 case b : Xz = -Z

f(z) = (2)3 + 2 fl -2) = 1 -2)3 + 2

= 8 + 2 =- 8 + 2

= Is =
- 6

y- 10 = 12(X -2) y -1 -6) = 12(x- 1 -2)

y
- 10 = 12x - 24 Y + 6 = 12(x + 2)

y = 12X - 14 y + 6 = 12x + 24

Y = (2x + 18



f(x +h) - f(x)x (f(x)) = im n
d

(a) Find dx (eY( (b) Find (a)
ex+n

- eY d aX+h
- aX

dx(e) = lim dx(a* ) = lim n
n+0 n n=6

ere-ex ava"-a
= lim

= lim h
h+G h

n=> G

= lim e(e"- 1
I lim

aY(ah- 1)

n+0 V V
he G

= lime
* (en

= lima" (ah- (
h-> 0

n+0

= ex . liment- =a* lim(a
n+ G

= e
*
(1) = ex = a= In(a)

lim an) = Inla) is a "known"
n+ C

S(t+h) - S(t)
instantaneous velocity : Limo U

= S'It)

using derivative rules : alax") = a .nx" , a lae
*) = ae, (a) = a" In (a)

S(t)= St
"

te + 2et + 3t
5'(t) = -5t""

+ et?" + Zet + 3! In (3)
== St

"

+et
?"

+ zet + 3 n (3)

5 (In(2)) = -5(In(2))"+ e(In(z)7" + zein12) + zin12! In(3)
= siniz + e(In(2)]e+ 4 +31! In(3)


