Section 3.2 Investigating Quadratic Functions in Standard Form
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a) The function f{x) = 2x” + 3x is quadratic, since it is a polynomial of degree two.

b) The function f(x) = 5 — 3x is not quadratic, since it is a polynomial of degree one.

¢) The function f{x) = x(x + 2)(4x — 1) is not quadratic, since when expanded it is a
polynomial of degree three.

d) The function f(x) = (2x — 5)(3x — 2) is quadratic, since when expanded it is a
polynomial of degree two.
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M

a) The coordinates of the vertex are (-2, 2). /
The equation of the axis of symmetry is x = —2.

The x-intercepts are —3 and —1, and the y-intercept is —6.
The graph has a maximum value of 2, since the parabola f
opens downward. |
The domain is {x | x € R} and the range is

{y|y<2,y eR}.
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b) The coordinates of the vertex are (6, —4). W {
The equation of the axis of symmetry is x = 6.
The x-intercepts are 2 and 10, and the \ /
y-intercept is 5. 7
The graph has a minimum value of —4, since 5
the parabola opens upward.
The domain is {x | x € R} and the range is \ /

{yly=-4,y e R}.
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¢) The coordinates of the vertex are (3, 0).

The equation of the axis of symmetry is x = 3.
The x-intercept is 3, and the y-intercept is 8.

The graph has a minimum value of 0, since the parabola opens

upward.

The domain is {x | x € R} and the range is {y |y >0,y € R}.
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a) Expand f(x) = 5x(10 — 2x) and write in standard form.
Sx) =5x(10 — 2x)
fx) = 50x — 10x*
fx) =—10x* + 50x
b) Expand f(x) = (10 — 3x)(4 — 5x) and write in standard form.
Sx)=(10 - 3x)(4 — 5x)
fx) =40 — 50x — 12x + 15x°
fx) = 15x" — 62x + 40
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a)
X fl)=x"-2x-3 () A ! vertex: (1, —4)
1 A=) =12 =2(-1)-3 \ S / axis of symmetry: x = 1
_ opens upwar:
0 \ / d
—— - T » minimum value: -4
0 | A0) : 03— 2(0)-3 —2 \E L;"f 4 X domain: x|x € R}
- / range: {y |y >-4,y € R}
I A)=1"-2(1)-3 as J x-intercepts: —1 and 3
=4 e rf K} =X 2 2X=31 intercept: —3
2 [f2)=2"-2(2)-3
=-3
3 [f3)=3"-2(3)-3
=0
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