Math 107 online practice test 2
Your exam will contain 20 questions selected from the following problem types.

Find the midpoint of the line segment connecting the pair of points (3,-6) and (1,-2).

Using the midpoint formula: (3 er 1, —6 +2(_2)j =(2,-4)
Find the center and radius of the circle defined by the equation x? + y* — 4x + 6y — 10=0

Completing the square:
x> — 4x+ y? + 6y =10

X> —4X+4+y* +6y+9=10+4+9
(x-2f +(y+3°=23

Thecircleis centered at (2,-3) and has radius \/2_3

Find the equation of the circle which has center (-7,4) and radius 9.

From the standard form of the circle: (x + 7)* + (y — 4)* = 81

Find the distance between the points (3,-6) and (1,-2).

Using the Pythagorean theorem / distance formula:

d=+(-2-(-6)) +({1-3) =16+ 4=420=2\5

Explain what is meant in mathematics by a function.

A functionis arelation in which no member of the domain is paired with more than one
member of the range.

2
For the function f, where f(x) = % , evaluate f(-5).
X

Substituting X = -5



10.

3(-5)? — 6(-5)
4 - 2(-5)°

_ 3.25-6(-5)

© 4-2.25

_ 75+30

© 4-50
105

46

f(-5) =

For the function f, where f(x) = x> — 2x — 5, simplify f(a— h)

Substituting x =a-— h:
f(x) = (a—h?-2(a—h) -5
=& —2ah+h*-2a+2h-5

Find the equation of the linear function which has slope -5 and y-intercept (0,-4)

Using y(x) = mx + b:
y(X) =-5x -4

Find the equation of the linear function which passes through the points (0,5) and (-3, 20)

To find the dope:
m_yz_yl_ ZO_S_E_

= = =—=-5
X,-%x -3-0 -3

So our function has the form y(x) = -5x + b. Given the co-ordinate (0,5), we know b = 5.

The equation of the functionisy(x) = -5x + 5

Solve by completing the square: x> + 6x —11=0

x> +6x—-11=0
= x? + 6x =11
= x> +6x+9 =11+9 because X2 + 6x+ 9= (x+ 3)2
= (x+3?% =20
= (x +3) =20
= (x +3) =2\5



11. State the quadratic formula.

—b++/b* - 4ac

The quadratic formulais: X = >
a

12. Solve the quadratic equation 3x* + 6x —7=0

The equation is not factorable: we use the quadratic formula. Usea=3,b=6,c=-7:

— 61462 —4-3-(=7) —6i1B6+84_—6i\ﬂZ)_—6i2J§5__1

X= =
2-3 6 6

13. Solve; /3—-5x —22=-12

J3-5x—22=-12
= 4/3-5x =10
(5] -0
3-5x=100
-5x=97
x=-97/5

uu

14. Solve: \[Xx—2 +/x=9

1/X—2+\/;=9
= Jx-2 =9-x
= (x=2f =(o-xf
X—2 = 81-18Jx+x
~83 = -18Jx
83
VX=1g
182

u U J

15. Solve: (2x +3)?2—-3(2x+3)-4=0

H

6



Let u=2x + 3, then:

w-3u-4=0
= u-4u+1)=0
= u=-1,4
Substituting back: 2Xx+3=-1lor4
= x=-2,1/2

2
16. Solve; 3X+2 - 3X+2 =10
2X—-5 2Xx—-5

Letu= 3X+2 , then
2X-5

u>-3u-10=0
(u-5u+2=0

j—l
= u=-2,5

Substituting back: (3)( hl Zj =-20r5
2x-5
X +2=-2(2x-5) or 3X+2=5(2x-5)
X +2=-4x+ 10 or X +2=10x-25
7x=8 or -Ix=-27
x=8/7,277

Ludu

17. Solve: —2(4 - 3x) —12x > 7

2(4-3x)-12x>7
-8+6x—-12x>7
-8-6x>7
-6x > 15

X <-5/2

yudu

18. Solve: (3x —4)(2-5x) <0

We know we have zeros at x = 4/3, and 2/5.
Using the method shown in the text:

Interval Testvaluex | (3x—4)(2-5x) <0

(-0,2/5) -1 (-3-4)(2-(-5)=(-4(2)<0 True
(2/5, 4/3) 1 (3-4)(2-5=(-1)(-3) <0 Fase
(4/3, ) 2 (6-4)(2-10)=(2)(-8)<0 True

So the solution set is (-0,2/5) U (4/3, «)



19.

20.

21.

22.

23.

Solve: x? - 5x < 14

Rearranging the inequality: x? — 5x — 14 < 0
Working with x?— 5x — 14=0
= xX-7(x+2)=0

So we have zeros at x = -2, and 7.
Using the method shown in the text:

Interval Testvaluex | (x—7)(x+2)<0

(-00,-2) -3 (-3-7)(-3+2)=(-10)(-1) <0 Fdse
(-2,7) 0 (0-7(0+2)=(-7)(2) <0 True

(7, ) 8 8-7(8+2)=(1)(10) <0 False

So the solution setis (-2, 7)
Solve: -4<5-(2x-3) <7

“4<5-(2x-3)<7
= -4<5-2x+3<7
= -4<8-2x <7
= -12 <-2x < -1 subtracting 8 fromall sides
= 6>x >% dividing al sidesby -2. Don’t forget to reverse the inequality signs!

The solution set is (Y%, 6)

Sketch graphs of relations which illustrate symmetry w.r.t.
(a) they-axis.
(b) the x-axis.
(c) theorigin.
(d) they-axis, x-axis and origin.

There are many possibilities here
Test the rlation x* + y? = 7 for symmetry with respect to the x-axis and the y-axis.

To test for symmetry w.r.t the x-axis, replacey by —y:
XA ()Y =T=>x3+y =7,
Thisisequivalent to x® + y? = 7, so we conclude that x* + y* = 7 is symmetric wrt x-axis.
To test for symmetry w.r.t the y-axis, replace x by —x:
(X)P+y?=7=-xC+y*=T7.
Thisisnot equivalent to x* + y? = 7, so we conclude that x® + y? = 7 is not symmetric wrt

y-axis.

On asingle set of axes, draw the graphs of f(x) = x? and g(x) = (x — 2)2.
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24. Given f(x) = 3x — 7 and g(x) = 3x* + 2x — 4, find
@ (f-9)(-3)
(b) (gf) (x)

a f(-3)=3(-3)-7=-9-7=-16
9(-3) =3(-3)* - 2(-3) +4=27+6+4=37
(f—0)(-3) =f(-3) - g(-3) =-16 - 37 = -53

b) (gf) (x) = (3x — 7)(3x* — 2x + 4) = 9x* — 6x” + 12x — 21x* + 14x — 28
= 9x%— 27x° + 26x - 28

25. Given f(x) =3x — 7 and g(x) = 3x*— 2x + 4, find
@ f.g(-2
(b) f-g(x)

a) g(-2=3(-2°-2(-2)+4=12+4+4=20
fog(-2) =f(20) = 3(20) - 7=53

b) fog(X)=f(3°—2x+4)=3(3x°—2x+4)—7=9x"—6x+12—-7= 9x°—6x+5

26. Describe the effect on the graph of y = f(x) of the following transformations:
(@ y=f(x-3)
(b) y =-2f(x)

a) Thegraph will be translated horizontally to the right 3 places
b) The graph will be stretched vertically by afactor of 2 and be reflected in the x-axis



27. If the ordered pair (-2,3) lies on the graph of y = f(x), find an ordered pair on the graph of
the transformed functiony = -3f(x — 2) + 7.

The graph will undergo the following transformation in order
» A horizontal trandation to the right 2 places: (-2,3) — (0,3)
» A vertica stretch of factor 3 and reflection in the x-axis: (0,3) — (0,-6)
» A vertical trandation up 7 places: (0,-6) — (0,1)

28. The graph of the function y = f(x) is drawn below. draw a graph of the transformed
functiony = -2f(x — 3) + 2.

(-1, 10)
('8!5)
(3.2) y=1f(x)
) 6, -2)
('5! _8)




