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Derivative of natural log practice problems



Natural logarithm output derivative Our next task is to determine what is a derivative of natural logarithm.  We'll start with the reverse definition.  If y = ln x, then ey = x Now indirectly take the formation of both sides in relation to x, remembering to multiply from the left side of the dy/dx, as it is given y not x.
        ey dy/dx = 1 From the reverse definition, we can change x to ey get x dy/dx = 1 Finally, split by x get dy/dx = 1/x We have proven that yes theorem Theorem (natural logarithm function derivative) If f(x) = ln x, then f '(x) = 1/x Examples Find f(x derivative = ln(3x - 4) Solution We use chain rule.  We
have (3x - 4) = 3 and (ln u) = 1/u Put it together, is given f '(x) = (3)(1/u) 3 = 3x - 4 Example found f(x) = ln[(1 + x)(1 + x2)2(1 + x3)3 ] The solution The last thing we want to do is to use the product rule and the chain rule several times.  Instead, we first simplify the properties of natural logarithm.  We have
ln[(1 + x)(1 + x2)2(1 + x3)3] = ln(1 + x) + ln(1 + x2)2 + ln(1 + x3)3 = ln(1 + x) + 2 ln(1 + x2) + 3 ln(1 + x3) The current formation is not so frightening.  We need to use the chain rule to get 1 4x 9x2 f '(x) = + 1 + x 1 + x2 1 + x3 Exponents and with other bases definition Let &gt; 0 then x = ex ln examples Find
f derivatives (x ) = 2x Solution We write 2x = ex ln 2 Now we use the chain rule f '(x) = (ex ln 2)(ln 2) = 2x ln 2 Logs With Other Bases Logaritmus we define other basics by changing the base formula.           Definition ln x loga x = ln note: The beautiful part of this formula is that the denominator is a
constant.  We do not use a partial rule to find derived samples find these functions in the derivative f(x) = log4 x f(x) = log (3x 4) f(x) = x log(2x) Solution When f(x)=ln (x13) f(x) = \ln ( x^{13} ) f(x)=ln(x13), what is the value of f′(37)? f'(37)? f′(37)? Details and assumptions ln  \ln ln is the logarithm base e e,
also known as natural logarithm. If f(x)=4ln (e5x) f(x) = 4 \ln (e^ {5} x) f(x)=4ln(e5x), what is f′(1) f'(1) f′(1)? What is the value x x+9x,y=6\ln x+9x,y=6lnx+9x, what x◄dydx?x \cdot \frac{dy}{dx} ?x>dxdy value? If f(x)=log 3(x+2) f(x) = \log_{3}{(x+2)} f(x)=log3 (x+2), what is f′(x) f'(x) f′(x)? Mobile message It looks
like you're on a device with a narrow screen width (i.e. you're probably on a mobile phone). Due to the nature of mathematics on this site these are the best images in landscape mode. If your device is not in landscape mode, many equations will run from the side of the device (you should be able to scroll
to see them), and some menu items will be turned off because of the narrow width of the screen. For problems 1 through 6, differentiate this function. If you see this post, it means that we have trouble loading external resources on our site. If you are behind a web filter, make sure that the domains
*.kastatic.org and *.kasandbox.org unblock. On the Financial Derivative Definition page, we found the expression of the derivative object of the natural logarithm function \(y=\ln x:\) \[\left( {\ln x} \right)^\prime =\frac{1}{x}.\] We now consider the logarithmic function as an arbitrary basis and receive its
derivative formula. So let's take the logarithmic function \(y={\log _a}x,\), where the base \(a\) is greater than zero and is not equal to \(1:\) \(a \gt 0\), \(a e 1\). According to the definition of a derivative, we give an independent variable \(x\\) an increase \(\Delta x \gt 0\), assuming that \(x + \Delta x \gt 0\).
The logarithmic function will be used accordingly by the value \(\Delta y\), where \[{\Delta y }={ {\log _a}\left( {x + \Delta x} \right) - {\log _a}x.} \] Split both sides by \(\Delta x:\) \[{\frac{{\Delta y}}}{\Delta x}} }={ \frac{1}{{\Delta x}}\left[ {{{\log}_a}left( {x +\Delta x} \right) – {{\log }_a}x} \} right] }= {\frac{1}{{\Delta x}}
{\log _a}\frac{x +\Delta x}}{x} }= {\frac{1}{{{\Delta x}}{\log _a}\left({1+\frac{\Delta x}}{x}} \right).} \] Mark \({\large\frac{\Delta x}}{x}ormalsize} = {\ large\frac{1}{n}ormalsize}\). The last connection can then be overwritten as \[{\frac{\Delta y}}{{\Delta x}} }={ \frac{1}{{\Delta x}}{\log _a}\( {1+ \frac {\Delta x}}{x}} \right)
}= {\frac{1}{x} \cdot n\,{\log _a}( {1 +\frac{1}{n}} \right.} \] We get using the logarithm power property: \[{\frac{{\Delta y}}{{\Delta x}} }={ \frac{1}{x}{\log _a}{\left( {1+\frac{1}{n}} \right^n}.} that \(\Delta x \to 0\) (in this case \(n \to \infty\)) we find the limit of the magnification ratio , i.e. derivative function: \
{\lim\limits_{\Delta x \to 0} \frac{{\Delta y}}{{\Delta x}} } = {\lim\limits_{n \to \to \infty } \left[ {\frac{1}{x}{{\log }_a}{left( {1+ \frac{1}{n}})}^n}} \right] } = {\frac{1}{x}{\log _a}\left[ {\lim\limits_{n \to \infty } {{\{1}\right that the logarithmic function is continuous. The limit value in square brackets merges with the famous
trancendential number \(e\), which is approximately equal to \(2.718281828\ldots:\) \[{\lim\limits_{n \to \infty } {\left( {1+\frac{1}{n}} \right)^n} }={ e }\about {2.718281828459 \ldots }\] Therefore logarithmic function derived with the form \[{\left( {{{\log }_a}x} \right)^\prime } = \frac{1}{x}{\log _a}e.\] By logarit we
have: \[{{\log _a}e =\frac{\ln e}}{{{{\ln a}} }={ \frac{1}{{\ln a}}.} \] So , \[{y'\left( x \right) = {\left( {{\log }_a}x} \right)^\prime } }={ \frac{1}{{x\ln a}}.} \] If \(a = e\), we receive a natural logarithm, whose derivative is expressed by the formula \({\left( {\ln x} \right)^\prime } = {\large\frac{1}_a ({x}ormalsize}.\) We note
another important special case, the output of the common logarithm (to base \(10\)): \[{{\left( {\log _{10} x} \right)^\prime } }={ \frac{\log _{10}e}}{x} = \frac{M}{x} ,}\] where the number \(M\) is equal to \(M = {\log _{10}}e \SSAS 0.43429 \ldots \) Note that that we received the formula \(\left( {{{\log}} x}
\right)^\prime =\large{\frac{1}{{x\ln a}ormalsize\) from the first principles by using the financial derivative threshold. As a logarithmic function with the base \(a\) \(\left({a \gt 0}\right.\), \(\left.{ e 1}\right)\) and an exponential function with the same basic form is a pair ofverse functions, the logarithmic function
can also be found using the reverse function theorema. Let's say we are given a pair of inverse functions \(y = f\left( x \right) = {\log_a}x\) and \(x =\varphi\left( y \right) = {a^y}.. \{ \left then\ {{{\log }_a}x} \right)^\prime = f^\prime\left( x \right) }={ \frac{1}{\varphi ^\prime\left( y \right)}} }={ \frac{1}{{\left( {{a^y}}
\right)^\prime}} }={ \frac{1}{{a^y}\ln a }}} }={ \frac{1}{{{\log }_a}x}}\ln a}} }={ \frac{1}{{x\ln a}}.} \] Specific in the case of \(a =e\) the derived utility provides \[\left( {\ln x} \right)^\prime = \frac{1}{x}.\] Set the following examples to set the status of the following function. Fixed issues Click or tap the problem to see
the solution. \[y = \frac{\ln x}}{x}\] \[y=x\ln{\frac{1}{x}}\] \[y = \ln \left( {{x^2} - 2x} \right)\] \[y =\frac{1}{{\ln x}}\] \[y =\ln\left( {{x^2} right)\] \[y={\log _23}\frac{3}{x} + \frac{3}{x}\] \[y={\log _3}\left( {4{x^2}} \right)\] \[y =\yln \tan \frac{x}{2}\] \[y =\ln \left \sqrt {{x^2} + {a^2}} } \right)\] \[y = \ln \ln {1 – {x^4}} }}} \]
Apskaičiuoti funkcijos išvestinę priemonę \(y = \large{\frac{x^2}}}}{{{\ln x}ormalsize\) esant \(x = e.\) \[y = \ln \sqrt {\frac{{{1 – x}}{{1 + x}}}\] \[y = \ln \left( {\arccos \frac{1}{x}} \right)\] \[y = \ln \left( {\ln \cot x} \right)\] \[y = \frac{\log }_2}\left( {{x^2}} \right)}}}{x^2}}}\] \[y = {\log_2}x \cdot {\log _3}x\] \[y = \ln \left( {\tan
x + \sec x} \right)\] Apskaičiuoti funkcijos išvestinę priemonę \(y = {\log_2}x\ln \left( {2x} \right)\) į \(x = 1.\) \[y = \ frac{{\ln x}}{x}\] Sprendimas. Diferencijuokite naudodami daliklio taisyklę: \[{y'\left( x \right) = {\left( {\frac{{\ln x}}{x}} \right)^\prime } } = {\frac{\left( {\ln x} \right)}^\prime } \cdot x – \ln x \cdot x'}}
{x^2}}} }= {\frac{\frac{1}{x} \cdot x – \ln x \cdot 1}}{{{x^2}}} }= {\frac{{1 – \ln x}}{x^2}}} kur \(x \gt 0.\) Sprendimas. Produkto ir skirtumų taisyklių naudojimas, turime \[\require{cancel}{y'\left( x \right) = {\left[ {x\ln x – x} \right]^\prime } }= {{\left( {x\ln x} \right)^\prime } – x' }= {x'\ln x + x{\left ( {\ln x} \right)^\prime } –
x' }= {1 \cdot \ln x + x \cdot \frac{1}{x} – 1 }= {\ln x + \cancel{1} – \cancel{1} = \ln x\;\;} \kern-0.3pt{\left( {x \gt 0} \right).} \] \[y = x\ln {\frac{1}{x}}\] Sprendimas. Naudojant produkto taisyklę, grandinės taisyklę ir natūralaus logaritmo darinį, turime \[\cssId{element14}{y^\prime = \left( {x\ln \frac{1}{x}}
\right)^\prime }={ x^\prime \cdot \1ln \frac{1}{x} + x \cdot \left( {\ln \frac{1}{x}} \right)^\prime }={ 1 \cdot \ln \frac{1} {x} + x \cdot \frac{1}{{\frac{1}{x}}} \cdot \left( {\frac{1}{x}} \right)^\prime }={ \ln \frac{1}{x} + x \cdot x \cdot \left( { – \frac{1}{{x^2}}}} \right) }={ \ln \frac{ 1}{x} – \frac{\cancel{x^2}}}{{\ cancel{x^2}}}
}=\cssId{element15}{ \ln \frac{1}{x} – 1.} \] \[y = \ln \left( {{x^2} – 2x} \right)\] Sprendimas. \[{y^\prime = \left[ {\ln \left( {{x^2} – 2x} \right]^\prime }={ \frac{1}{{x^2} –2x}} \cdot \left( {{x^2} – 2x} \right)^\prime }={ \frac{{2x – 2}}{{x^2} – 2x}}.} \] \[y = \frac{1}{{\ln x}}\] Sprendimas. Pagal galios taisyklę ir grandinės
taisyklę, \[{y^\prime = \left( {\frac{1}{{\ln x}}} \right)^\prime }={ \left[ {{{\left( {\ln x} \right)}^{ – 1}}} \right]^\prime }={ – 1 \cdot {\left( {\ln x} \right)^{ – 2}} \cdot \left( {\ln x} \right)^\prime }={ – \frac{1}{\ln }^2}x}} \cdot \frac{1}{x} }={ – \frac{1}{{x{\ln }^2}x}}.} \] \[y = \ln \left( {\sin x} \right)\] Sprendimas. Pagal grandinės
taisyklę, \[{y^\prime = \left( {\ln \left( {\sin x} \right)} \right)^\prime }={ \frac{1}{{\sin x}} \cdot \left( {\sin x} \right)^\prime }={ \frac{1}{{\sin x}} \cdot \cos x }={ \frac{\cos x}}{{\sin x}} }={ \cot x.} \] x.} \]
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