EXAM 2_1 ( FUNCTIONS/INEQUALITIES)

2-x ifx<-1
1. Plot the function: f(x)=< 3 if-1<x<3
2x-5 ifx>3

And find:
a) Its domainand range.
b) Continuity.
¢) Increasing and decreasing intervals.

2. Find the domain of the following functions:
x*+3 % [ x+1
fx) x?-9x+8 g>) x? -1 b 9-x?

3. Given the equation of the parabola f(x)=-x?+4x-3
a) Find its vertex and symmetry axis.
b) Its intersections with the x axis and the y axis.
c) Draw the graph of f(x).
d) Find the range of f(x).

=x?-2
4. Solve by graphing the simultaneous equation: y=x X}

y=x+4
(Write the steps you have taken to reach the solution)

5. Solve the following systems of inequalities:

2(x+1)>x-7

x+2y310} 2x-3
a

y>x-2 b)

<2(x+1)-1
2x-5<x-5
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SOLUTION
2-x ifx<-1
2. Plot the function: f(x)=< 3 if-1<x<3
2x-5 ifx>3

Y17

—4 -3 -2 -1 1 2 3 4 5

a) Its domain and range. Dom(f) =% —{~1}; Range(f) = (1,+<)
b) Continuity. It is continuous in (~oo,~1)U(~1,3)U(3,+e)
It has a jump discontinuity in x = 3 and a removable discontinuity in x =-1.
¢) Increasing and decreasing intervals: Decreasing in (- 1), Increasing in
(34+c0) and constant in (-1,3)

2. Find the domain of the following functions:

91@:<8.

3
( x°+3 .

R T —— 2— = =
x) x2—9x+8%x I9x+8=0—>x >

h(><)=1/9x+12 - 9x+12 >0 - x=-1;x=3; x=-3, we study the sign by intervals:
-Xx - X

In (—o-3)>+;in (-3-1)>—;in (-1,3) > +;in (3400) > —

Dom(f)= %R —1{1,8}

So, the Domain is Dom(h) = (- e,-3)U[-1,3)
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3. Given the equation of the parabola f(x)=-x?+4x-3 =N
Find its vertex and its symmetry axis

X = —iz =2 —» Vertex (2,1), symmetry axis: x = 2

Intersections with the x-axis and the y-axis. Y-axis (0,-3)

X axis —x2+4x—3=0_>x=ﬂ: 1
-2 3
Draw the graph of f(x). 2
Find the range of f(x).
Range(f) = (— 0011] 1 v(2,1)

—x?_
4. Solve by graphing the simultaneous equation: y=x ZX}

y=x+4
(Write the steps you have taken to reach the solution)
we draw the parabola and the line: y = x> -2x — U vertex: (1,-1)

X
y-intercepts — (0,0); x-intercepts — x* -2x=0 - x(x-2)=0 - <x )

o Solution:
x=-1,y=3
x=4,y=8
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5. Solve the following systems of inequalities:

10 - x
2y <10 2y =10 =
a)XJr Y }bygr‘aphing X+ey }_)y 2 }

Y

y>x-2 y=x-2 Cx_?

¥
7

6

—

including

-1

2(X+1)>X—7 2x+2>x—-7 xX>-9 x>-9
b) 2x_3s2(x+1)—1 L 2x-3<6x+6-30>-4x<blsx2-3
x5 < x_5 2x-x<-b+5 x<0 x <0
s L d

-9 8 7 & 5 -4 3 2 gp A % 1 2 3

. 3
Solution: |-=,0
awton|20)



