Math 4 Pre-Calculus Name
Spring 2009 Date

Practice Exam 1 with Answers
This is a set of problems that you should study for the first exam. Problems on the exam will be similar but not guaranteed to
be exactly like these problems. Any application problems will be directly OplagiarizedO from your math book homework. The
problems from the quizzes are also in this practice exam. Remember there are quiz answers at the website:
http://www.mathtoearth.org/math4notes
No Graphing calculators used on the exam. If you need a scientific calculator you can check one out at the MLC.
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1. Simplify completely. Write your answer without negative exponerﬁsﬁ&
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Since the instructions donOt say | need to rationalize the denominator, 10Il leave it as is. Also, note that there are many
different routes to take in simplifying this expression: if your method doesnOt match mine, it doesnOt mean@@sherong.
other hand, just be sure none of your steps are mathematically incorrect. A general rule of thumb is to follow order of
operations as close as possible remembering that the variables can prevent your from completely simplifying at each step of

the way. For example,
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the inside expressiopy——, in #ﬁ&b above is as simplified as possible given that we donOt know ahdy are so
Xy Xy

the next step is to get rid of the parentheses (or deal with the exponent outside them).
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2. Simplify completely. Rationalize the denominat

-y
demn
16x% —y* 2\/;+\/§ _ (16352 _yz)(zxﬂz +)’ﬂ2> C16x7 - 2x2 +16x% - yP7 — y? - 2477 — %y
2Vx =y 2Jx+.y 4x—y 4x—y
32x2+]J2 +16x2 1/2 2y2 12 y2+1/2 32x5/2 +16.x2 12 2y2 12 y5/2

dx—y 4x—y

s0 let'slook & the problem again, this time looking for common factors before diving
into multiplication:

16x* —y* -2\/;_(+\/;_(16x2—y2)(2«/;+\/§)_
20x -y 2Vx+y Ax—y -
(o) NB D)o )

dx—y

3. Rationalize the denominator. Simplify your answer complet

which isn't amplified.
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4. Factor completely. Write your answer without negative exponents:
1 112 2 U2
>(2x+5) (2)(x*+2)" +(2x+5)" (2)(x* +1)(3x?)
Solution:
The two terms in the above expression fz:!'tl(éx +5) " (2)(X3 + 1)2 and (2x+5)" (2)(X3 + 1)(3X2) which are

separated by a +. LetOs simplify each separately and then factor out the common factors rememberingrtalleseothe
the two exponents for each of the common factors.

%(2x+ 5) " (2)(x* +1)° +(2x+5)% (2)(x* +1)(3¢) =
X3 +1)2 + 6(2x+ 5)”(x*+1)(x*)=

x*+1)[ (x° +1 71 6(2x+5)"" 9 (x? )J:

x*+1)[ x*+1+12x°+ 30%° | =

(

el

”2(x3+1)[x +1)'+ 6 (2x+5)' | =
(e +2)[x

TP (x*+1)[ 13¢% + 30%* +1] =
2x+5) " (x+1)(X* —x+1)[13¢* + 30x* +1]

and then writing the expression without negative exponents:

(x+1)(x* = x+1)[ 13x* + 30%* +1] r(x+1)(x2—x+1)[13x3+30x2+1]
(2x+5)" ° V2x+5

5. Factor completely. Write your answer without negative exponents:

(x2+4)ﬂ2! xz(x2+4)!ﬂ2 _(x2+4)71/2((x2+4)—x2)
X2+ 4 B X2 +4
(x +4)_1/2 (4)
X +4
_ 4
(x +4)”2(x +4)
4

6. Solve (complex number answers are 0.k.)
(x+4)(x+5)=8x
X* +9x+20 =8x
x> +X+20=0
a=1,b=1,c=20
b*! 4ac= (1)2 ! 4(1)(20) =1! 80 =179 <0 so the solutions will be complex
numbers and that's o0.k. (indicated in the instructions). We will use the infamous
lb+b*! 4ac ! (1)£4179 _11£iV79
2a 2(1) 2
11+iV79 11 iN79
T T

quadratic formula: X =

SO



7. Solve (complex number answers are 0.k.)
15x° 1 20x* =6x’ 1 8%°

15%° 1 20x* ! 6x° +8x* =0

x*(15x71 20%° 1 6x+8)=0

and then perhaps factoring out the inside polynomial off to the side:
15%'1 20 | 6x+8=5x*(3x! 4)1 2(3x! 4)=(3x! 4)(5x°! 2)
so the above equation becomes:

X2 (3x! 4)(5% 1 2)=0

and if we set each of the factors to zero (by the zero property :) )
X*=0 or 3! 4=0 or 5x°12=0

x=+J/0 or X=3% or X =2
X=0  or X=4% or x=t 2=t 205 =400
8. Solve:
X3/2 | X1/2 - O
( IRUTY X 1/2) 0 But wait....| have to check my answers in tiiiginal equationbecause |
_ squared both sides of the equation which can give us extraneous solutions
( )— That is, solutions that arenOt apart of the original equation....so | have to check
X172 (x! 1) =0 each one.

(X|/2)2=02 or X=1
X=0 or x=1

9. Solve: (only real number answers)
3x(x* + 2x)ﬂ2 —2(x+ 2X)3/2 =0
(x2 + 2x)]j2 (3x! 2(x2 + 2x)) =0
(x2+2x)"*(3x! 2x*1 ax)=0
(x2+2x)"* (1 x! 2x¢)=0
Factoring and setting factors to zero

(x2+2x)]j2 =0 or !x!2x*=0
Squaring both sides Factoring and setting factors to zero

x*+2x=0 or ! x(1+2x)=0
x(x+2)=0

0 x=0 or x=!2 but x"!% snce it causes ngydive in quae root of orig egn.



10. Solve:

V10+3Jx =+/x

But wait....I have to check my answers in thigjinal equationbecause |
squared both sides of the equation which can give us extraneous solutions

( 10+ 3&)2 = (&)2 That is, solutions that arenOt apart of the original equation....so | have to check
each one.

10+3Jx = x if x=25: if x=4:

3/x =x! 10 J10+ 3425 =25 V10+3J4 = /4

(3Vx)" =(x! 10)° J10+315 = /25 J10+312 =4

9x = x2! 20x+100 5=5 cool s0 25 soneolution.... J16=4

| have to check the other dso. 4 =2 notin thislifetime....

s0 x!' 4 and 25 stheonly solution.

0=x*! 29x+100
0=(x! 25)(x! 4)
Xx=25 or x=4

11. Solve:

2x'?1 3x''1 4=0

Thisis aqualratic form because x'* = (x! 1)2

Soletu=x"". Thenu® = (x’l)2 and then the equaion lookslike

2u®! 3u! 4=0

Also snceb? ! 4ac=(13)°! 4(2)(! 4) =9+ 32=41which is notapefect squae, the
polynomial is notfactorable. So usng the quadratic formula:

L L(13)£Va1_3+441

which means

12. Solve:

2x=!6!2
X+3 Xx+3

+3):X!T63(X+3)! 2(x+3)

2x=16! 2(x+3)
2x=1612x!6
4x=112
Xx=13



13. Solve:
|x2 + x| =12

X+x=12 or X +x=!12
X+x!112=0 or x*+x+12=0
(x+4)(x! 3)=0 ! dac=(1)"1 4(1)(12) =1 47

x=3 or x=14 noreal solutionin this case

14. Write your answer using either interval or set notation

112X 4<!1
|11 2X! 4+4<11+4
1! 2%/ <3

1! 2x<3 and 11 2x>13

1! 2X+2Xx<3+2X 1-2X+2Xx>-3+2X
1! 3<3+2x! 3 1+3>-3+2x+3
1 2<2X 4> 2X
2x>12 2X< 4
2x 12 2X 4
- > — < —
2 2 2 2
x>11 and X<2

Answer: {x|! I1<x< 2} or in interval notation (! 1,2)

15. Solve the inequality. Write your answer using either interval notation.

5 3
x!'3 x+1
5 !—3 >0
x!'3 x+1

5(x+1)! 3(x! 3) _5x+5! 3x+9 _ 2x+14 _
(x! 3(x+1)  (x! (x+) (x! (x+1)
2(x+7)

(x! (x+1)

Answer: (-7, —1)J(3,)




16. Find the distance between the following point§} = (! 4,! 3), P, = (6,2)

d(R.R)=4(61 (1 4) +(21 (13))’
=410% +5% =125 or 5v/5

17. Find all points having g-coordinate of 3 whose distance from the point (-2,-5) is 10.

Use the distance formula: d = \/ (X1 ! X2)2 + (y1 Ly, )2

The points we are looking for are (X, 3) whose distance is 10 from (! 2,1 5) SO

10=y(xt (12)) +(3¢ (15

10 =(x+2)" +64

(10) = (Jix+2) +e4)

100 = (x +2)" + 64

36 =(x+2)°

V36 = (x+2)’

+6=x+2 " x=12+6 " x=18 or x=4
So the points are (! 8,3) and (4,3)

18. Find the center and the radius of the cirgfe+ y* ! 6x+2y+9=0

We need to puttheequation in theform (x! h)* +(y! k)* =r? o we can read off what
thedrcle's center is: (h,k) and hecircles radiusisr.

This is doneby completing the square twice:

X’ +y*! 6x+2y+9=0

X°! BX+9+y* +2y+1=19+9+1

(x! 3)*+(y+1)*=1

(x! 3 +(y! (11)) =22

So the center of thedircleis (3,! 1) and it'sradiusis 1

19. Find an equation to the line that is perpendicular to the line having equelti@y =! 5 and containing point0, 4)
The slope of the line we need is tiegative reciprocalof the slope of the line from the equatian- 2y = -5 so

letOs put it islope-intercept form x! 2y=15 so thenegative reciprocais _g

12y=1x!5 : 1 .
and the equation can be made using the equation

2y _!x, y! v, =m(x! x)

12

i y! 4=12(x! 0)

y=§+é y! 4=12x

ANSWER y=!2x+4



1
20. What is the domain of the functicg( X) =7

J3x-12°

since 3x! 12 isunde aradical, 3x! 12" 0 and

sincev/3x! 12 isin thedenominaor 3x ! 12# 0.
Putting thetwo conditionstogether, we get 3x! 12>0

so thedorsin is { x[x > 4}

21. Given f(x) =8x+3 andg(x)= x?, find (f + g)(4)
(f+g)(4)=1(4)+g(4)=8(4)+3 + (4)°=35+16=51

[
the domain of #§§éx) is the intersection of the domain of g(x) and the domain of f (x)

and I also have to restrict it from being any number that makes f (x) =0
The domain ofg(x) is [ 3,( ) and the domain off(x) is ( ( ,4]

The intersection is [ 3,4] and since f (x) =0 when x ="' 3, the domain is ( 3,4]

23.Given f(x)=x"!1 , simplify w . Assumex ! a

(@) (1Y) _xruaer_ «ra®_(xta)(x+a)_
xla x! a - x! a C o xla X! a -

24.Given f(x)=7x!7, findw ,ht o

f(a+h)! f(a) _(7(a+h)! 7)! (7a! 7) _7a+7h! 7! 7a+7 _7h _
h h h h

7




25. For the function given below, find the difference quotiert, tfiat is, find
f(x)=x2+5x—1
f(x+h)=(x+h)’+5(x+h)! 1= x*+2xh+h? +5x+5h! 1
0 f(x+h)! f(x)=(x*+2xh+h?+5x+5ht 1)1 (x*+5x! 1)

=x?+2xh+h?+5x+5h! 1! x*! 5x+1
=2xh+h?+5h

f(x+h)! f(x) _2xh+h?+5h
h h

and =2x+h+5

26. For the two functions given below find the given compositions and state the domain:

1 2
f(X) = m and g(X)——;

Find(f! g)(x) and state itOs domain.

(f1a)(x)=f(a(x)= f%! %ZO: (1 5...3:((! 5+3)(§=((! 5):3)x: ! 2:(-3X

2
Restriction on domain frong(X) is x # Osince g(0) is undefinedg(0) =! 0 which is division by zero; undefined.

X
12+ 3x

Restriction on domain fronf(g(x)) is X#2 sincef(g(x)) = so!2+3x" Oand

so the domain(df! g)(x) is {x|x! Oandx! %}

or in interval notatigh” ,0)# (0,2)# (2," )

X
27.If g(X) = is g(x) an even function, an odd function, or neither?
91 x*

(! x)5 I x° x° SO sincg(—x) = —g(x) it is an odd function.
9! (! x)4 9l x* 9ol x* (that is, it©s symmetric about the origin)




28. For the given functions find the new function and find itOs domain.

f(x)=m and g(x)=\/m

I f ~
Find#—gfgx) and state itOs domain.
g

Ix'1

Jarx’

L f$ f(x)
g o -

g 9(x)
The domain is restricted by each square root: Becaugexbfl, x—1>0so x! 1 and because of

V4! x and being in the denominatat,! x>0 so! x>!4s0 x<4 by multiplying by -1.
The domain if x[x ! land x <4} ={x[1" x <4} and in interval notatiofl, 4)

2X
31
a)find the inverse functiorf'*(x)

29. For the one-to-one function f ()=
b) find the domain and range df(x)
We will cover this after Exam 1...skip the entire problem.

30. Find the equation of the line passing through the pél(‘ﬁ 3! 1) that is
perpendicular to the line with equatiddbX + 2y =7

See problem 19. The process is exactly the same.

31. . A wire 10 meters long is to be cut into two pieces. One piece a) A(X) = area of square + area of dircle
will be shaped as a square, and the other piece will be shaped 5 5
as a circle. See the figure. X+ 7r
and since we want the Area function to be a
T X function of x we need to figure out what r is in
4x terms of x and then replace r with that expression.
T Circumference of Circle is made out of the part
10m of the wire which is 10! 4x
10 — 4x and drcumferenceisC =2"r
l s02"r =10! 4x
_ 10! 4x

(a) Express the total area A enclosed by the pieces of wire r= 2

as a function of the length x of a side of the square. . . ..
‘ I ! and if we subditute thisinto A(x),
(b) What 1s the domain of A?

C#10! 4x&
b) thedomain of A isx >0 since x isalength A(x)=x*+" g5 o
and snce agguae can't bea square withoutat (10' 4x)2
least alittle wire, x # 0. Also, for the same reasons A(X)=X2+T

10-4x >0 which, if you ®lve theinequdity,
x<¥=3 9 domain A(x):{x|0<x<§}



