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Funciones cuadráticas

Llamamos funciones cuadráticas a las de la forma  , con  , y  . Sus gráficos
son parábolas. Dependiendo del signo de  , tendremos parábolas de la forma

Por ejemplo,

Las parábolas tienen un vértice y un eje de simetría.

Las coordenadas del vértice   de la parábola se pueden calcular como  ,   y el

eje de simetría de la parábola correspondiente al gráfico de   es la recta vertical dada por la ecuación  .

Por ejemplo, consideremos la función cuadrática

En este caso,  ,   y  . Las coordenadas del vértice de su gráfico se calculan como

Por lo tanto el vértice es   y el eje de simetría del gráfico es  .

http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=f%28x%29%20%3D%204x%5E2-8x-5.
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%5Cframebox%7B%C2%A0%5Cbegin%7Btabular%7D%7Bccc%7D%5Cbegin%7Btikzpicture%7D%5Bscale%3D0.5%5D%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-latex%2Ccolor%3Ddarkgray%2Cthin%5D%20%28-3.2%2C0%29%20--%20%283.2%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-latex%2Ccolor%3Ddarkgray%2Cthin%5D%20%28-1%2C-1.9%29%20--%20%28-1%2C3.9%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dblack%2Cthick%5D%20plot%5Bdomain%3D-2%3A2%2Csamples%3D100%5D%20%28%5Cx%2C%7B%28%5Cx%2A%5Cx-1%29%7D%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dgray%2Cdashed%5D%20%280%2C-1.5%29%20--%20%280%2C3.5%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%280%2C-1%29%7D%5D%C2%A0%20node%5Bbelow%20right%3D-1%5D%20%7B%5Cfootnotesize%20%24V%3D%28x_v%2Cy_v%29%24%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cnode%5Bdraw%2Ccircle%2Cinner%20sep%3D1pt%2Cfill%5D%20at%20%280%2C-1%29%20%7B%7D%3B%5Cend%7Btikzpicture%7D%26%20%5Cqquad%20%5Cqquad%20%5Cqquad%20%5Cqquad%C2%A0%20%26%5Cbegin%7Btikzpicture%7D%5Bscale%3D0.5%5D%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-latex%2Ccolor%3Ddarkgray%2Cthin%5D%20%28-3.2%2C0%29%20--%20%283.2%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-latex%2Ccolor%3Ddarkgray%2Cthin%5D%20%28-1%2C-1.9%29%20--%20%28-1%2C3.9%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dblack%2Cthick%5D%20plot%5Bdomain%3D-2%3A2%2Csamples%3D100%5D%20%28%5Cx%2C%7B%28-%5Cx%2A%5Cx%2B3%29%7D%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dgray%2Cdashed%5D%20%280%2C-1.5%29%20--%20%280%2C3.5%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%280%2C3%29%7D%5D%C2%A0%20node%5Babove%20right%3D-2%5D%20%7B%5Cfootnotesize%20%24V%3D%28x_v%2Cy_v%29%24%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cnode%5Bdraw%2Ccircle%2Cinner%20sep%3D1pt%2Cfill%5D%20at%20%280%2C3%29%20%7B%7D%3B%5Cend%7Btikzpicture%7D%C2%A0%5Cend%7Btabular%7D%7D
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=b%3D-8
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=x_v%3D-%5Cdfrac%7Bb%7D%7B2a%7D
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=y_v%3Df%28x_v%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=a%5Cneq%200
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=f
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=a
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%5Cframebox%7B%C2%A0%5Cbegin%7Btabular%7D%7Bccc%7D%5Cbegin%7Btikzpicture%7D%5Bscale%3D0.5%5D%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%284%2C1.5%29%7D%5D%C2%A0%20node%5Bbelow%20left%5D%20%7B%24a%3E0%24%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dblack%2Cthick%5D%20plot%5Bdomain%3D-2%3A2%2Csamples%3D100%5D%20%28%5Cx%2C%7B%28%5Cx%2A%5Cx-1%29%7D%29%3B%5Cend%7Btikzpicture%7D%26%20%5Cqquad%20%5Cqquad%20%5Cqquad%20%5Cqquad%C2%A0%20%26%5Cbegin%7Btikzpicture%7D%5Bscale%3D0.5%5D%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%284%2C1.5%29%7D%5D%C2%A0%20node%5Bbelow%20left%5D%20%7B%24a%3C0%24%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dblack%2Cthick%5D%20plot%5Bdomain%3D-2%3A2%2Csamples%3D100%5D%20%28%5Cx%2C%7B%28-%5Cx%2A%5Cx%2B3%29%7D%29%3B%5Cend%7Btikzpicture%7D%C2%A0%5Cend%7Btabular%7D%7D
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=V%3D%281%2C-9%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=x%3D1
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=x_v%20%3D%20-%5Cdfrac%7B-8%7D%7B2.4%7D%3D1%2C%20%5Cquad%20y_v%3Df%28x_v%29%3Df%281%29%3D4.1%5E2-8.1-5%3D-9.
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=c%3D-5
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=x%3Dx_v
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%5Cframebox%7B%5Cbegin%7Btabular%7D%7Bccc%7D%5Cbegin%7Btikzpicture%7D%5Bscale%3D0.5%5D%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-latex%2Ccolor%3Ddarkgray%2Cthin%5D%20%28-2.5%2C0%29%20--%20%282.5%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-latex%2Ccolor%3Ddarkgray%2Cthin%5D%20%280%2C-2.5%29%20--%20%280%2C4%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dblack%2Cthick%5D%20plot%5Bdomain%3D-2%3A2.%2Csamples%3D100%5D%20%28%5Cx%2C%7B%28%5Cx%2A%5Cx%29%7D%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%281.5%2C-3%29%7D%5D%C2%A0%20node%5Bbelow%20left%5D%20%7B%5Cfootnotesize%20%24f%20%28x%29%3D%20x%5E2%24%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%282.5%2C-4%29%7D%5D%C2%A0%20node%5Bbelow%20left%5D%20%7B%5Cfootnotesize%20%24a%3D1%2C%20%5C%20b%3D0%2C%20%5C%20c%3D0%24%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cend%7Btikzpicture%7D%26%20%5Cqquad%20%5Cqquad%20%5Cqquad%20%5Cqquad%C2%A0%20%26%5Cbegin%7Btikzpicture%7D%5Bscale%3D0.5%5D%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-latex%2Ccolor%3Ddarkgray%2Cthin%5D%20%28-2.5%2C0%29%20--%20%282.5%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-latex%2Ccolor%3Ddarkgray%2Cthin%5D%20%280%2C-2.5%29%20--%20%280%2C4%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dblack%2Cthick%5D%20plot%5Bdomain%3D-2%3A2%2Csamples%3D100%5D%20%28%5Cx%2C%7B%28-%5Cx%2A%5Cx%2B2%29%7D%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%281.8%2C-3%29%7D%5D%C2%A0%20node%5Bbelow%20left%5D%20%7B%5Cfootnotesize%20%24f%20%28x%29%3D%20-x%5E2%2B2%24%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%282.5%2C-4%29%7D%5D%C2%A0%20node%5Bbelow%20left%5D%20%7B%5Cfootnotesize%20%24a%3D-1%2C%20%5C%20b%3D0%2C%20%5C%20c%3D2%24%7D%3B%5Cend%7Btikzpicture%7D%5Cend%7Btabular%7D%7D
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=a%3D4
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=f%28x%29%3Dax%5E2%2Bbx%2Bc
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=a%2Cb%2Cc%20%5Cin%20%5Cmathbb%7BR%7D
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=V%3D%28x_v%2Cy_v%29
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Las coordenadas   del vértice y el signo de   también nos permiten determinar otras características de  :

Si  , la función es decreciente en  , es creciente en  , alcanza un mínimo en   y
su imagen es  .

Si  , la función es creciente en  , es decreciente en  , alcanza un máximo en 
y su imagen es  .

En el ejemplo anterior, como  , el vértice es   y  , deducimos que la
función es decreciente en  , es creciente en  , alcanza un mínimo en   y su imagen es 

.

 

http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=x%3Dx_v
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=a%3E0
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%5Ctextrm%7BIm%7Df%3D%5By_v%3B%20%2B%5Cinfty%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%5Ctextrm%7BIm%7Df%3D%5B-9%3B%2B%5Cinfty%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=x%3Dx_v
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%28x_v%3B%20%2B%5Cinfty%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=a%3C0
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%281%3B%20%2B%5Cinfty%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=V%3D%281%2C-9%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%28-%5Cinfty%3B%201%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=a%3D4%3E0
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%28x_v%3B%20%2B%5Cinfty%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%5Cframebox%7B%5Cbegin%7Btikzpicture%7D%5Bscale%3D0.8%5D%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dorange%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%280%2C-3.175%29--%280%2C2.8%29%3B%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dred%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%280.7%2C0%29--%282.3%2C0%29%3B%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dblue%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%28-1.3%2C0%29--%280.3%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-%3E%5D%20%28-1.5%2C0%29%20--%20%282.5%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-%3E%5D%20%280%2C-4%29%20--%20%280%2C3%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dblack%2Cthick%5D%20plot%5Bdomain%3D-0.5%3A1.5%2Csamples%3D100%5D%20%28%5Cx%2C%7B%286%2A%5Cx%2A%5Cx-6%2A%5Cx-1.875%29%7D%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%280.5%2C0%29%7D%2Ccolor%3Ddarkgray%2Cthin%5D%20%280pt%2C3pt%29%20--%20%280pt%2C-3pt%29%20node%5Bbelow%20right%3D-3%5D%20%7B%5Cfootnotesize%7B%241%24%7D%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%280%2C-3.375%29%7D%2Ccolor%3Ddarkgray%2Cthin%5D%20%28-3pt%2C0pt%29%20--%20%283pt%2C0pt%29%20node%5Bleft%3D1.3%5D%20%7B%5Cfootnotesize%7B%24-9%24%7D%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dgray%2Cdashed%5D%20%280.5%2C-4%29%20--%20%280.5%2C2.4%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dgray%2Cdashed%5D%20%280%2C-3.375%29%20--%20%280.5%2C-3.375%29%3B%5Cend%7Btikzpicture%7D%7D
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=x%3D1
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=a
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%28-%5Cinfty%3B%20x_v%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%28x_v%2Cy_v%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%5Cframebox%7B%5Cbegin%7Btikzpicture%7D%5Bscale%3D0.8%5D%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-%3E%5D%20%28-1.5%2C0%29%20--%20%282.5%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-%3E%5D%20%280%2C-4%29%20--%20%280%2C3%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dblack%2Cthick%5D%20plot%5Bdomain%3D-0.5%3A1.5%2Csamples%3D100%5D%20%28%5Cx%2C%7B%286%2A%5Cx%2A%5Cx-6%2A%5Cx-1.875%29%7D%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%280.5%2C0%29%7D%2Ccolor%3Ddarkgray%2Cthin%5D%20%280pt%2C3pt%29%20--%20%280pt%2C-3pt%29%20node%5Bbelow%20right%3D-3%5D%20%7B%5Cfootnotesize%7B%241%24%7D%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%280%2C-3.375%29%7D%2Ccolor%3Ddarkgray%2Cthin%5D%20%28-3pt%2C0pt%29%20--%20%283pt%2C0pt%29%20node%5Bleft%3D1.3%5D%20%7B%5Cfootnotesize%7B%24-9%24%7D%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dgray%2Cdashed%5D%20%280.5%2C-4%29%20--%20%280.5%2C2.4%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dgray%2Cdashed%5D%20%280%2C-3.375%29%20--%20%280.5%2C-3.375%29%3B%5Cend%7Btikzpicture%7D%7D
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=f
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%5Cframebox%7B%C2%A0%5Cbegin%7Btikzpicture%7D%5Bscale%3D0.6%5D%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dorange%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%28-1%2C-0.8%29--%28-1%2C3.2%29%3B%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dblue%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%28-2.9%2C0%29--%28-0.2%2C0%29%3B%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dred%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%280.3%2C0%29--%282.9%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-latex%2Ccolor%3Ddarkgray%2Cthin%5D%20%28-3.2%2C0%29%20--%20%283.2%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-latex%2Ccolor%3Ddarkgray%2Cthin%5D%20%28-1%2C-1.5%29%20--%20%28-1%2C3.5%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dblack%2Cthick%5D%20plot%5Bdomain%3D-2%3A2%2Csamples%3D100%5D%20%28%5Cx%2C%7B%28%5Cx%2A%5Cx-1%29%7D%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dgray%2Cdashed%5D%20%280%2C-1.5%29%20--%20%280%2C3.5%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%280%2C0%29%7D%5D%C2%A0%20%280pt%2C-3pt%29%20--%20%280pt%2C3pt%29%20node%5Bbelow%20right%3D-1%5D%20%7B%5Cfootnotesize%20%24x_v%24%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%28-1%2C-1%29%7D%5D%20%28-3pt%2C0pt%29%20--%20%283pt%2C0pt%29%20node%5Bbelow%20left%3D-1%5D%20%7B%5Cfootnotesize%20%24y_v%24%7D%3B%5Cend%7Btikzpicture%7D%7D
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%28-%5Cinfty%3B%20x_v%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=f%28x%29%20%3D%204x%5E2-8x-5
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%5Ctextrm%7BIm%7Df%3D%28-%5Cinfty%3B%20y_v%5D
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%5Cframebox%7B%C2%A0%5Cbegin%7Btikzpicture%7D%5Bscale%3D0.6%5D%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dorange%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%28-1%2C-1.3%29--%28-1%2C2.8%29%3B%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dred%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%28-2.9%2C0%29--%28-0.2%2C0%29%3B%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dblue%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%280.3%2C0%29--%282.9%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-latex%2Ccolor%3Ddarkgray%2Cthin%5D%20%28-3.2%2C0%29%20--%20%283.2%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-latex%2Ccolor%3Ddarkgray%2Cthin%5D%20%28-1%2C-1.5%29%20--%20%28-1%2C4%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dblack%2Cthick%5D%20plot%5Bdomain%3D-2%3A2%2Csamples%3D100%5D%20%28%5Cx%2C%7B%28-%5Cx%2A%5Cx%2B3%29%7D%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dgray%2Cdashed%5D%20%280%2C-1.5%29%20--%20%280%2C4%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%280%2C0%29%7D%5D%C2%A0%20%280pt%2C-3pt%29%20--%20%280pt%2C3pt%29%20node%5Bbelow%20right%3D-1%5D%20%7B%5Cfootnotesize%20%24x_v%24%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%28-1%2C3%29%7D%5D%20%28-3pt%2C0pt%29%20--%20%283pt%2C0pt%29%20node%5Bbelow%20left%3D-1%5D%20%7B%5Cfootnotesize%20%24y_v%24%7D%3B%C2%A0%5Cend%7Btikzpicture%7D%7D
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Ceros de una función cuadrática

Los ceros (o raíces) de la función cuadrática   se pueden obtener mediante la fórmula

Si  , la función tiene dos raíces reales distintas. Si las llamamos   y  , su gráfico podría ser

Si  , el conjunto de positividad de   es   y el conjunto de negatividad de   es 
. Y, al revés, si   el conjunto de positividad de   es   y el de negatividad es 

.

De nuevo en el ejemplo  , las raíces de   se obtienen calculando

Es decir,   y  . Como  , tenemos   y  .

Si , entonces la función tiene un único cero  , y su gráfico sería de alguna de estas formas:

http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=b%5E2-4ac%3D0
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=C%5E%2B%20%3D%20%28-%5Cinfty%3B-%5Cdfrac%7B1%7D%7B2%7D%29%5Ccup%20%28%5Cdfrac%7B5%7D%7B2%7D%3B%20%2B%5Cinfty%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=C%5E-%20%3D%20%28-%5Cdfrac%7B1%7D%7B2%7D%3B%5Cdfrac%7B5%7D%7B2%7D%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=C%5E%2B%20%3D%28r_1%3Br_2%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%5Cframebox%7B%5Cbegin%7Btikzpicture%7D%5Bscale%3D0.8%5D%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dgreen%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%28-0.05%2C0%29--%281.05%2C0%29%3B%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dyellow%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%281.45%2C0%29--%282.3%2C0%29%3B%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dyellow%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%28-1.3%2C0%29--%28-0.45%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-%3E%5D%20%28-1.5%2C0%29%20--%20%282.5%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-%3E%5D%20%280%2C-4%29%20--%20%280%2C3%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dblack%2Cthick%5D%20plot%5Bdomain%3D-0.5%3A1.5%2Csamples%3D100%5D%20%28%5Cx%2C%7B%286%2A%5Cx%2A%5Cx-6%2A%5Cx-1.875%29%7D%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%28-0.25%2C0%29%7D%2Ccolor%3Ddarkgray%2Cthin%5D%20%280pt%2C3pt%29%20--%20%280pt%2C-3pt%29%20node%5Bbelow%20left%3D-3.2%5D%20%7B%5Cfootnotesize%7B%24-%5Cfrac%7B1%7D%7B2%7D%24%7D%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%281.25%2C0%29%7D%2Ccolor%3Ddarkgray%2Cthin%5D%20%280pt%2C3pt%29%20--%20%280pt%2C-3pt%29%20node%5Bbelow%20right%3D-3%5D%20%7B%5Cfootnotesize%7B%24%5Cfrac%7B5%7D%7B2%7D%24%7D%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cend%7Btikzpicture%7D%7D
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=f%28x%29%3Dax%5E2%2Bbx%2Bc
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=f
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=C%5E-%20%3D%28-%5Cinfty%3Br_1%29%5Ccup%20%28r_2%3B%2B%5Cinfty%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=C%5E%2B%20%3D%28-%5Cinfty%3Br_1%29%5Ccup%20%28r_2%3B%C2%A0%20%2B%5Cinfty%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=f
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=a%3C0
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=b%5E2-4ac%3E0
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%5Cframebox%7B%C2%A0%5Cbegin%7Btabular%7D%7Bccc%7D%5Cbegin%7Btikzpicture%7D%5Bscale%3D0.5%5D%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dyellow%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%28-2.2%2C0%29--%281.1%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dyellow%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%283.5%2C0%29--%284.5%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dgreen%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%281.5%2C0%29--%283.1%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-%3E%5D%20%28-2.2%2C0%29%20--%20%284.5%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-%3E%5D%20%280%2C-3.2%29%20--%20%280%2C3.1%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dblack%2Cthick%5D%20plot%5Bdomain%3D0.3%3A4.3%2Csamples%3D100%5D%20%28%5Cx%2C%7B%28%5Cx-%282.3%29%29%2A%28%5Cx-%282.3%29%29-1%7D%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%281.3%2C0%29%7D%2Ccolor%3Ddarkgray%2Cthin%5D%20%280pt%2C3pt%29%20--%20%280pt%2C-3pt%29%20node%5Bbelow%20left%3D-3.2%5D%20%7B%5Cfootnotesize%7B%24r_1%24%7D%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%283.3%2C0%29%7D%2Ccolor%3Ddarkgray%2Cthin%5D%20%280pt%2C3pt%29%20--%20%280pt%2C-3pt%29%20node%5Bbelow%20right%3D-3%5D%20%7B%5Cfootnotesize%7B%24r_2%24%7D%7D%3B%5Cend%7Btikzpicture%7D%26%20%5Cqquad%20%5Cqquad%20%5Cqquad%20%5Cqquad%C2%A0%20%26%5Cbegin%7Btikzpicture%7D%5Bscale%3D0.5%5D%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dgreen%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%28-2.2%2C0%29--%28-0.9%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dgreen%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%281.5%2C0%29--%284.5%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bline%20width%3D0.3cm%2Ccolor%3Dyellow%2170%2Ccap%3Dround%2Cjoin%3Dround%5D%20%28-0.5%2C0%29--%281.1%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-%3E%5D%20%28-2.2%2C0%29%20--%20%284.5%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-%3E%5D%20%280%2C-3.2%29%20--%20%280%2C3.1%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dblack%2Cthick%5D%20plot%5Bdomain%3D-1.7%3A2.3%2Csamples%3D100%5D%20%28%5Cx%2C%7B%281%20-%28%5Cx-%280.3%29%29%2A%28%5Cx-%280.3%29%29%29%7D%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%28-0.7%2C0%29%7D%2Ccolor%3Ddarkgray%2Cthin%5D%20%280pt%2C3pt%29%20--%20%280pt%2C-3pt%29%20node%5Bbelow%20right%3D-3.5%5D%20%7B%5Cfootnotesize%7B%24r_1%24%7D%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%281.3%2C0%29%7D%2Ccolor%3Ddarkgray%2Cthin%5D%20%280pt%2C3pt%29%20--%20%280pt%2C-3pt%29%20node%5Bbelow%20left%3D-3.5%5D%20%7B%5Cfootnotesize%7B%24r_2%24%7D%7D%3B%5Cend%7Btikzpicture%7D%C2%A0%5Cend%7Btabular%7D%7D
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=C%5E-%20%3D%20%28r_1%3Br_2%29
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=f
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%5Cframebox%7B%C2%A0%5Cbegin%7Btabular%7D%7Bccc%7D%5Cbegin%7Btikzpicture%7D%5Bscale%3D0.5%5D%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-%3E%5D%20%28-2.2%2C0%29%20--%20%284.5%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-%3E%5D%20%280%2C-3.2%29%20--%20%280%2C3.1%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dblack%2Cthick%5D%20plot%5Bdomain%3D0.3%3A4.3%2Csamples%3D100%5D%20%28%5Cx%2C%7B%28%5Cx-%282.3%29%29%2A%28%5Cx-%282.3%29%29-1%7D%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%281.3%2C0%29%7D%2Ccolor%3Ddarkgray%2Cthin%5D%20%280pt%2C3pt%29%20--%20%280pt%2C-3pt%29%20node%5Bbelow%20left%3D-3.2%5D%20%7B%5Cfootnotesize%7B%24r_1%24%7D%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%283.3%2C0%29%7D%2Ccolor%3Ddarkgray%2Cthin%5D%20%280pt%2C3pt%29%20--%20%280pt%2C-3pt%29%20node%5Bbelow%20right%3D-3%5D%20%7B%5Cfootnotesize%7B%24r_2%24%7D%7D%3B%5Cend%7Btikzpicture%7D%26%20%5Cqquad%20%5Cqquad%20%5Cqquad%20%5Cqquad%C2%A0%20%26%5Cbegin%7Btikzpicture%7D%5Bscale%3D0.5%5D%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-%3E%5D%20%28-2.2%2C0%29%20--%20%284.5%2C0%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5B-%3E%5D%20%280%2C-3.2%29%20--%20%280%2C3.1%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bcolor%3Dblack%2Cthick%5D%20plot%5Bdomain%3D-1.7%3A2.3%2Csamples%3D100%5D%20%28%5Cx%2C%7B%281%20-%28%5Cx-%280.3%29%29%2A%28%5Cx-%280.3%29%29%29%7D%29%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%28-0.7%2C0%29%7D%2Ccolor%3Ddarkgray%2Cthin%5D%20%280pt%2C3pt%29%20--%20%280pt%2C-3pt%29%20node%5Bbelow%20right%3D-3.5%5D%20%7B%5Cfootnotesize%7B%24r_1%24%7D%7D%3B%C2%A0%C2%A0%C2%A0%20%5Cdraw%5Bshift%3D%7B%281.3%2C0%29%7D%2Ccolor%3Ddarkgray%2Cthin%5D%20%280pt%2C3pt%29%20--%20%280pt%2C-3pt%29%20node%5Bbelow%20left%3D-3.5%5D%20%7B%5Cfootnotesize%7B%24r_2%24%7D%7D%3B%5Cend%7Btikzpicture%7D%C2%A0%5Cend%7Btabular%7D%7D
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%5Cdfrac%7B-%28-8%29%5Cpm%20%5Csqrt%7B%28-8%29%5E2-4.4.%28-5%29%7D%7D%7B2.4%7D%3D%5Cdfrac%7B8%5Cpm12%7D%7B8%7D.
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=r_1%3D-%5Cdfrac%7B1%7D%7B2%7D
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=f%28x%29%20%3D%204x%5E2-8x-5
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=a%20%3D4%3E0
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=r_2
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=r
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=f
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=a%3E0
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=%5Cdfrac%7B-b%5Cpm%20%5Csqrt%7Bb%5E2-4ac%7D%7D%7B2a%7D
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=r_2%3D%5Cdfrac%7B5%7D%7B2%7D
http://www.recorridos.mate.cbc.uba.ar/filter/tex/displaytex.php?texexp=r_1
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                                                                  Funciones cuadráticas 

 

      

 

 

 

 

 

En este caso, tendremos como conjunto de positividad a C
+
 =  (-∞; r) U (r;+ -∞) y como conjunto 

de negatividad al conjunto vacío (C
- 
= Ǿ) , si a>0. 

Y en el caso que a<0 es al revés C
+ 

= Ǿ)  y  C
-
 =  (-∞; r) U (r;+ -∞) 

 

 

 

 

 

 

 

Si, la función no tendrá raíces (reales) porque no se puede calcular la raíz cuadrada de un número 

negativo. Su gráfico podría ser 

 

 

 

 

 

 

En este caso, la función es siempre positiva si a>0  o siempre negativa si a<0. 



 

Notemos que si  r1 y  r2 son las raíces reales de la función cuadrática f, entonces la abscisa del 

vértice también se puede obtener como el promedio. 

                                                       r V =  ½    (r1+r2)    

 

Cualquier función cuadrática se puede escribir de estas dos formas: 

Forma polinómica:   y(x) = a x
2
 + b x + c 

 a 

 factor de forma si  0<|a|<1  se ensancha y si |a|>1 se angosta. 

 si a>0  es cóncava hacia arriba y el vértice es un mínimo 

 si a <0 es convexa hacia abajo y el vértice es un máximo. 

 b 

 coordenadas del vértice  [ -b/(2a) ; – (b
2
-4ac)/4a ] 

 c  

 punto de corte con el eje y  (0,c) 

    

Forma canónica:                        y(x) = a (x-h)
2
 + v     

 a :         factor de forma  

 si  0< |a <1  se ensancha y si |a|>1 se angosta. 

 si a>0  es cóncava hacia arriba y el vértice es un mínimo 

 si a <0 es convexa hacia abajo y el vértice es un máximo. 

 h:    abscisa del vértice de la parábola 

 v: ordenada de vértice de la parábola 

  

Forma factorizada:                 y(x)= a(x-x1) (x-x2) 

  a :         factor de forma  

 x1 y  x2   raíces   
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