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1. Consider the area function f(z) = / ;dt for x > 0. We call f(x) the logarithm function and
1

denote it by f(z) = Inz. znd FTC

z T |
a. f’(w):%[lnx]:%{/l %dt}; X (x> 0)
d , 1
b. %[ln]ﬂ]i X (x #0)

c. What can you say about In(1)? Define the value of e using the definition of the natural logarithm.

In (1)= £00) =S' 1 # =0 Define e Yo be e number such Hat  Inle)-1.

€



d. Using the Fundamental Theorem of Calculus, show that In(az) = In(a) + In(z). Prove further that
(i) In(e™) = n where n is an integer and (i) In(e") = r where r us any rational number.

. o= J; 7 dt N i 3;;( Inb)= 36 0l &
::Sy";;{:j::g;jf FjR xn-Inb=n-x =%
= LEl g
St 4S v du | dedt Ldx=Inlx")¢c,
2 niay+ n(x) asa=d §8dx= n-Inbd+C,
b's & x
In(MECEn-Inlx) tc,
iii. Inle” )= r-Inled LM =n-Inlx+ (¢
=vr.1 =n-In(x) tc
=y
nlt"Y=n-mnid +c
O=n.0tcC
0:C

n(x")=n-Inlx)+0

Example A. Find the area under the graph of y = yP— for 0 <z <1/2.

Area under function fix) from aex<b is equal o f: £x)dx

V2 -2
So Yy-3 dx

u=4x-3 a'= 4(0)-3=-3
dus= 4dx v'=4("2)-3
3 du=2dx z2-3=-1

S::: ¥ 2du
=’sz..,' % du
z-3inl-11 - Inl-31]
==5[Intiy-In(3)]
=-3[0-n13)]

z Inl3)



e. Give a sketch of the graph of y = Inx. State clearly the domain and range of Inz. What are the

values of lim Inz and lim Inx?
z—0t T—00

Inz exists. Why? Sketch the graph of g(z) = exp(z). Infer from (d) that

f. The inverse g(x) of ( )
) for all real value z.

we may write exp(z

i y=inl) y:e' Nokice:
to B nl1)=0
o - domain: 0¢x¢o® domaint (-e0,00) =1
=y W Linput OR (0,0°) OR -Pexeoo
_E 0 I
( range: -oo ¢y <00 range: (0,00)
L output OR (-0, 0) OR 0¢ y<o?
h. Using the fact that %(e””) = ¢®, the chain rule and the fact that e® = b (b > 0), show that
d
() = b Inb,

Eﬁ?( B )= i [ B )= i Dy e, iy

d
i. Using the change of base formula log, © = %, show that %(logb x) = PR

B logox) = dk R )= (- Intay) = Taiws X = T

.2
Example B. Find the equation of the tangent line to the curve y =4 —2¢” +1In < I 2) at v =
x

Given %,:0, y,=4-2€°+ nlive )
=4-2-1% Inl1)
*4-2+0 =2

4-2¢+In l'\‘fa%)
Y-2e*+ (1) =Inl 1+¢)
0-26%+ T - (-2%) - o (2

=

\=
y
yio)= -2+ 0-0 =-2-1 = -2

\-2=-2(x-0)
\-2= -2X
\=-2X 2



Exit Ticket Derivative and Integral Review

Fill in the derivatives and integrals:

L] =0 2. /k:dx:\(xm

4 (kg = enext 4. /x"dx _ A

< [In(z)] = —;- 6. / Liz = \nixite
7. £ [log,(@)] = T7a0) 8. [ - 111 5o = logalx) ¥
9. L= 10. [ e*dz = €' ¥C

13.4 [sin(z)] = COSIX) 14.
15.2 [cos(z)] = - SiNIX) 16.

17.4 [tan(z)] = seC (X) 18. [ sec?(z)dz = tanKI¥C

/
/
11.4 7] = o} - Inla) 12./azdx: e
/
/
/

19.-L [sec(z)] = sec(x) fan(x) 20./ sec(z) tan(z)dz = 5€CIX) ¥C

Use the rules above to find the integrals below and check your answer:

' 1 + cos?(0)
1. /cot(x) sin(x)dx 2. / Wd@
S cosix) SN dx S __(_)_ d6
sinix) Cos(® | cos'(e)
= § costurdx = §sec()+1 6
= SN +C = Yon(@)+ 0O +C
2 _ 3
3. / 2u f;‘ Y, 4. /63:(9;2 +1)2de
2
s Us X H
S 2u 5u ‘;—.du du=2x dx
=Sz-57§u'5'3du =§3u‘du
:2u-5|n|l‘\"% u-zls‘\'c < us“'c
(Y rC
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