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Derivatives and Integrals of Expressions with “e” - Classwork

Let us try to take the derivative of p =2 Again, it seems as if that there is no rule (power, product, quotient, trig,

In) to take it. Let's examine this by use of the caleulator. Set Y1 = ¥ and T2 = NDeriw( " 5,). Then set a table
to look at these walues.

x -4 -3 -2 -1 0 1 2 3 4
o 0.018 0.050 0,135 0.368 1.000 2,718 7389 20,080 54508
df( ;) 0.018 0.050 0.135 0368 1.000 2718 7.389 20.08a 54598
—| e
ax

It should be obwious (and surprising) what is happening. Let’s try and prowve it. Let’s take the derrvative of

V= ¢2'using logarithmic differentiation.
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So we end up with the result that equations in the form of p = (2" are the only equations (with the exception of ¥

= 0) whose derivatrve 15 the same as the expression itself.

i[e”] =¢" and if # 15 a differentiable function of s then i[e”]= e"ﬁ
a2 a2 ax
Exzamples) Find the derivative g/ dx of the following expressions:
1) p— e 2) y—de 3y p—g 4 p-2"
, -2 ;’3* | X
'= ﬂ(-§ y=1e " I (3le y' = Le
W= -
) 12X 23y
X 4y - fe
=9 - QJX
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We now have 0 basie rules for denwatives: power, produet, quotient, trig {0), In, and noew e

5 y=(e"+3)2 6y p=xe
- P
\?lsl(ﬁx*%_&x %,:KCX—H?
= (e y- e (x+)
=2+ Qex
9) }.'=ln 10) y=e4.\-
x
) X X
" \\"CX \?) = XL\Q — e
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~ ‘*X(M
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XL

T = sin(e‘)

C_

'6/}: coskg\‘

o= eSeor ()

8) y=£si.n.x
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¢ W= oK

SinK
(9’ = (osk @
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Find d{y_,."ldcby implieit differentiation:
13) xe" +8x-3p =0

4 d
X 2 zk;’fe\?r +& *%3§=b

g v
5 (xe 3\ - et -
"

N o~ ¢
% 7{?‘%”3/-
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Find the second dertwative of the function:

14y p=g" LD

March 18, 2015
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15 Find relative extrema and inflection pomnt(s) for the functi@

[ x “\K
yw e rte =0 VA
¥ T e re
¥ \ x
e X ___ =0 \ X -
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14} Find the area of the largest rectangle that can be insenbed under the cu@the first quadrant.

v
2 C(L_ = X\/b/
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Obviously, since the dertvative of p=¢" is £”, it follows that the integral formula should be as simple.

fe‘a’x= &'+ Cand if #1s a differentiable function of x then fe?”alﬂ =&+
Examples) Find the following:

v
- 2 E
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A QLR

e - S\V\ Z
o
e” =\
Find the area bounded by the curves and lines Venfy by caleulater. < Y = /QV\T
X
19 y=¢"y=0x=0x=1 20y y —x=1Ly=0 21) y=e'sine’,x =0,y =0

=2+e
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22) Find the volume when the first quadrant region R bounded by p = é‘:tz and x = 2 15 rotated about the s-azis,

11
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Finally, sccasionally, we have to take dermvatives of exponential functions with bases other than ¢ Using the fact

In o , g
that & = e( a)x, we can take the deqivative by saying that Ea; =g

(ina)s ‘Ing=¢""Ing. Youneed to know that:

ic?'r=c?'r'lns and id"=d"-lnd-
g ar

Examples) Find the derivatives of:

12
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