Math 146 Test 2 practice problems solutions

1. Write an equation of a line through points (2,3) and (5,1)

You need to know the formulas: m = 22—21 and Y=y, =m(x—x,)
Xy =X

And you need to be able to simplify to a reasonable form:

1-3 2 2
m=——=——and y—-3=—-(x-2

52 307 72
Simplify in one of these ways

2
2 4 3(y—3)=—7(x—2)'/3/

y=-3=——x+—

, 34 3 3y—9=-2(x—2)
y=—§x+§+3 or 3y-9=-2x+4

513 3y+2x=4+9
y:?x—i-? 3y+2x=13

2. a. Write an equation of a vertical line through (1,3) x=1

b. Write an equation of a horizontal line through (1,3) y=3

3. For both parts, solve first for y to get the slope of the given line:
3x+2y=1

2y =-3x+1
2y 3x 1
2 2 2
N

2 2
so m=—é

Write an equation of a line parallel to 3x+2y=1 through (1,3)

3
A parallel line will have slope m = —— through point (1,3)

So the equation was y—3 = —%(x—l)

and simplify:
3
y=3=—=(x-1) 3
2 y=3=——(x-1)
303 2
y—3:—5x+5 3
or 2'()’—3)22'(__](96_1)
303 z
y=—=x+—+3
2 2 2y—6=-3x+3
y:_§x+2 2y+3x=9

2 2



b. Write an equation of a line perpendicular to 3x+2y=1 through (1,3)

. 3.
The slope perpendicularto m =—— is m =—

2
The line with slope m = E through (1,3) is

2
3=Z(x-1
y 3( )
Simplify like this:

2
y=3=2(-D )

3 y=3=2(x-1)

2 2 3
R 2

or  3(y-3)=F-S(x-1

2,2 2
T3S 3y—9=2x—2
y:zx+z 2x+3y=7

373

4. Graph each of these functions or relations:

a. 3x+2y=4 &
2y =-3x+4 3
y_3x 4 2
2 2 2 1
——x4+2 2 10| 1\2 3 4
y 5 °
-2
slope -3/2, y-intercept: 2 5

b. y=+—-(x+2)

flip left-right, with center at (-2,0) 4

5 44 B3 2 do
-1

=3



c. y=—2|x-1/4+43  flip up-down,

stretch twice as high, center at (1,3)

e. y=—(x+3)’ -1
flip up down, center at (-3,-1)

d. y:%(x+2)2—1

flatten to height 1/2, center at (-2,-1)

4

f.(x=2)+(y+3)° =25
center at (2,-3) radius 5

AT N

1. 2 3 4 5 6\ 7 8 9

2x-3 if  x<-2 (-2, 2(-2)-3)=(-2,-7)
) x—1 if -2<x<l1 (-2, =2-1)=(-2,-3)
5. Graph the functionsa. y = (1 1-1)=(1.0)
-2x+1 if 1<x 1, =2-1+1H)=(1,-1)

Start with all of these graphs and some points

and then erase the parts that aren’t included:

6

-12 10 -8 -6 -4




Jox+2  if  x<0 0, V0 +2)=(0,2)

i <x<
5. Graph the functions b. y = 2 if 0<x<l1 (0,2)
(L,2)
2x if  1<x (1,2-1)=(1,2)
Start with all of these graphs and some points and then erase the parts that aren’t included:
5
4
3
1 1
3 2 -1 1 2 3 -3 2 10 1 2 3
1 -1
_2 _2

6. Write the equation of each of these functions or relations:

foy 3
3 2 \f 3

2 ’ &

-10 1 3 4 5 6
<4 3 -2 -10 1 3 4 5 1
~ 10l 1 2 3 4 5 6
-2 -2 -1
=3 -3 )
-4
-4 f -3
y=2|x-1]-13 y=-2(x-3)"+1 y=—x+2 +3

KO\
/

_3_2_0\1%45
\q> -2

=9. =3

(x=1)° +(y—2)2 =9 Points (6,0) and (0,3) m = O—_S = _71 y-intercept: 3. Equation y = —%x+3



7. Write the equation of each of these functions:

Find the equations of the line and the parabolas, and then work on putting them together

5
\
2

1

3 2 10| 1 2 3 4 5
-1

-2
line through (0,3) and (-2,4)

4-3 1
m=——m————
-2-0 2
——lx+3
Y77

Parabola not stretched at center (1,0)

y=(x-1

Line to left of x=1, parabola to the right
—lx +3 if x<l1

y=<1 2

(x—1)° if x2>1

Horizontal line at height 3

y=3
Parabola not shifted, but squashed down by 1/2
1,
=—X
d 2

Line to the right of x=2, parabola to the left

lx2 if x<2
y=92
3 if 2<x

8. Put each of these equations in center-radius or vertex form by completing the square. Tell the center and radius or

vertex and graph it.

a. x’+y" —8x—6y+21=0

X —8x+16+)" —6y+9=-21+16+9
(x=4)+(y-3)" =4

center (4,3), radius 2

b. y=x"-2x+3

y+4=x"-2x+4+3
y+d=(x-2)"+3
y=(x-2)-1

vertex (2,-1)

N W B~ O,

3 2 10/ 1 2 3 4 5
=1

2 41 0




9. Find the vertex, axis of symmetry, x-intercepts and y-intercepts for each parabola: 3.1#1, 3, and 13-21 odd

1. vertex: (-3,-4)

axis of symmetry: x=-3

x-intercepts: x=-5, -1

y-intercept:5 (y=(0+3)"-4=9-4=5)

3: vertex: (-3,2)

axis of symmetry: y=-3

x-intercepts: -4,-2

y-intercept: -16 (plug x=0 into the equation)

13: vertex (2,0)

axis of symmetry: x=2

x-intercepts: x=2 solve (x—2)> =0
y-intercept: 4 plug in x=0

15: vertex (-3,-4)
axis of symmetry: x=-3
solve to get x-intercepts

(x+3)°-4=0

(x+3) =4

x+3=412

x=-312

x=-3+2,-3-2

x=-1,-5

y-intercept: (0+3)*-4=9-4=5

17. vertex: (-1,-3)
axis of symmetry: x = -1
solve to get x-intercepts:

1
——(x+1-3=0
2(x )

—2-(—%(x+1)2j=—2-3
(x+1)° =-6

x+1=ix/§

There are no x-intercepts

1 1 7
-intercept: ——(0+1)° =3=-3—=——
Y g 2( ) 2 2

notice that the solutions will not be real numbers.

19. y = x” —2x—3 isn’t factorable, so we will try to
complete the square:

y=x"-2x+3

y+l=x"-2x+1+3

y+l=(x-1)"+3

y=(x-1)>+2

Vertex: (1,2)

Axis of symmetry: x=1

y-intercept: 0° —2-0+3 =3

If we try to solve

x?=2x-3=0

Using the quadratic formula (or using the completed
square form), then we will get an imaginary part

(complex number, not real number) so there are no x-
intercepts.

21. y=x"—10x+21 is factorable:
y=x"—10x+21=(x-3)(x-7)

x-intercepts (3,7)

It’s also pretty easy to complete the square (optional)
y=x>—10x+21

y+25 =x"—10x+25+21

y+25=(x-5)"+21

y=(x-5)>+21-25

y=(x-5)7"-4

EITHER use the x-intercepts to find the axis of symmetry
(half way between 3 and 7 is 5):

X=5

And plug in to the equation to find the y-coordinate of
the vertex:

5 -10-5+21=25-50+21=—4 so:

Vertex: (5,-4)

OR use the completed square form to get the vertex:
(5,-4)

And then the axis of symmetry: x=5

The y-intercept is 0> —10-0+21=21




