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MATH 113 CCE — SAMPLE EXAMINATION

The problems in this sample are intended to help you determine if you are ready to take the supervised
examination. You will gain the most benefit from it if you set yourself a time limit of three hours and work the
problems without using a calculator, books, or notes. Be sure to write out all the steps in the problem; you will be
required to show your work to receive credit for the problems on the supervised examination. Check your
answers with the key that follows, then review the relevant text sections for any problems you miss.

Solve the following equations and inequalities.

1. 4(x-2)-3(x-1)=2x+6)
3a-1 a-2 a-1_21
2. + - =<
4 3 5 20
3. Solve the following equation for the variable S.
alS-H+b@+S)=17
4 3-x Xt 2 <1
6 7
5. |2-3x| <5
6. (a)  Simplify by writing as a single fraction with no negative exponents.
(x+xH!
(b)  Solve the equation.
3
2x+3 = -3
7. Find the product (x2% + 6) (x29 - 4).
8. Factor completely the following.
(a) 2x3+8x%2-3x-12
(b) 6x*>+5x-6
9. Perform the indicated operations and write result in simplest form.

2x2? +3x .x2—8x+15+ 14x+21
2x3-10x% 3x3-27x x%-6x-27




10.

11.

12.

13.

Combine into one fraction written in simplest form.

2 4 3
y+6y-16 y+8 y-2

Perform the indicated “long” division. (x*+2x3-5x2-4x +9) + (x%-2)
Solve for x.

yx+4=yx-1+1
(a) Write y/-32 interms of i and simplify.

(b) Multiply (2 - 7i) (4 + 57).

Solve using the quadratic formula.

14.

15.

16.

17.

18.

19.

20.

21.

2n%-8n=-3
x%2+11=-6x

-4
x+1

5 2
+ —_ = —
3 x

Find the equation of a line passing through the point (- 1,3) and perpendicular to the line 2x - y = 4.

Solve the system of equations

1 1
—x-—y=12
2 3y

3 2
—x+=y=4
4 3y

Solve the quadratic inequality 3x2 + 13x- 10 < 0.

The formula D = @ gives the number of diagonals, D, in a polygon having 7 sides. Find the

number of sides of a polygon having 44 diagonals.

(a) Rationalize the denominator

3

V2 +i

(b)  Write in scientific notation the following:
(i) .0000345
(i)  3450000.




22. Evaluate (2'3 + 32)_ L
23. Solve the system of equations.

x-2y+3w =17
17
1

2x +y +5w

3x-4y-2w

ANSWER KEY FOR SAMPLE EXAMINATION

L. 4(x-2)-3(x-1)=2(x+6)
4x-8-3x+3=2x+12
x-5=2x+12

-x=17

x=-17

3a-1 a-2 a-1 21
+ —

— LCD =60
4 3 5 20

45a- 15 +20a-40-12a +12 =63
53a-43 =63
53a=106
a=2

3. al§-H)+b@+S)=7
aS-at+bt+bS=17
S(a+b)=7+at- bt
g- 7 +at- bt

(a+b)

21 -Tx+6x+12 < 42
-x+33 <42

-x<9

x>-9

5. |2 -3x]| 5 3x
-5<2-3x
-7<-3x 3 3x

7>3x -3 X

Answer: -1<x<7/3

V. A A A
W
=

V V. A A
=
-~
W



_ -1
6. (a) (x+x—1)—1=(x+l) 1:[x2+1) _ X

X X x2+1

(b) Y2x+3 = -3;2x+3 = -27; 2x = -30; x = - 15
7. (22 +6) (x2? - 4) = x29729 + 6x29 - 4x29- 24 =x*? + 2x29- 24
8. (@) 2x3+8x2-3x-12=2x2(x+4)-3(x+4) = 2x%2-3)(x +4)

(b)  6x%+5x-6=(2x+3)(3x-2)

o, XQ¥FY) | @-5HE-3) | @-9E+3)
2x%(x~35) 3x(x=3)(x+3) 7@2x+73)

Divide out common factors. Write result.

_x-9
42x*
2 4 3 .
10. - - Put fractions over LCD of (y + 8) (y - 2).
O+8)(r-2) y+8 y-2
2-4(y-2)-3(y+8) _2-4y+8-3y-24  -Ty-14 _ -T(y+2)
0+8) (-2 0+8) (-2 0+8)-2) 0+8(¢-2)
x2+2x- 3
1. x2-2|(x*+2x3 - 5x2- 4x +9)
x* - 2x?2
2x3-3x2-4x
2x3 -4x
- 3x2 +9
- 3x2 +6
3 remainder
12. Jx+4d=yx-1+1 square each side
x+4=(x-1)+2yx-1+1
4=2¢x-1
2=4x-1
4=x-1

x-
x=5



13. (@) -32=432i=42i

(b) (2-7i)(4+5i) = 8-28i+10i-35(@?
—8-18i-35(-1)=8-18i +35
=43 - 18i

14. 2n%2-8n+3=0

b C8EVE8?-4(2)(3) _ 8%y64-24

4 4

oo 8+/40 _8+2y10 _4+,10
4 2

4

15. x2+6x+11=0

oo —6%36-44 -6%/-8
2

2

x=_6iT2\/§i:—3:l:\/§i

-4
x+1

16.

5 2
+ — = —
3 x

—12+5x+5=g
3(x+1) x

Sx-7 _2
3(x+1) x
5x2-7x=6x+6
*5x2-13x-6=0
Gx+2)(x-3)=0
x=-2/5,x =3

*Quadratic formula could be used.



17. 2x -y =4 issolved fory
y=+2x-4 slope is (+2).

Perpendicular line has slope ( _71)

y—(3)=‘71 - (-1)
2y-6=-x-1

x +2y =5 is perpendicular line equation.

B 1 1 3x-2y=72
_x— J— = —_ x— =
%75V y

3 2
Zx+=y=4 —> 9x+8y=48
4 3y Y
9x -6y =216
9x +8y =48
-14y = 168
y=-12
lx—l(—12):12,lx+4=12
2 3 2
lx=8
2
x=16

19. 3x2+13x-10<0
Bx-2)(x+5)<0
Critical values are x =2/3,x=-5
If x>2/3 function is positive so x < 2/3.
If x<-5 function is positive so x > -5.

Solution -5 <x<2/3



n(n-3)
2

D =

If D =44 then

44=M
2
88=n-3n

n’-3n-88=0
n-11)(n+8)=0
n =11 sides

n = -8 impossible

@ 3 _ 3 \2-i_3(2-i)_3G2-1)_3(G2-i)_ 3([—1) _fi-i
V2+i 2+i 2-i 2-i2 2-(-1) 2+1

(b) .0000345 = 3.45 x 10°

3450000 = 3.45 x 10°
-1 -1 -1 -1
(2_3+32)_1 = i+32 = l+9 = l+2 = E = i
23 8 8 8 8 73
@ x-2y+3w =17 Eliminate y from@ and ®
® x-2y+3w =17
2x +y+5w = 17 4x+2y + 10w = 34
©3x-4y-2w= 1 Sx+13w =41
Eliminate y from @ and ©
2x-4y + 6w = 14 Sx+ 13w = 4l
3x—4y—2w= 1 -5x+40w = 65
—x + 8w = 13 53w = 106
w= 2

If w=2then ~x+ 8(2) = 13
-x+16 =13
x =3

Finally,ifx=3 and w=2 then 3-2y +3(2) = 7
3-2y+6 =17

-2y =-2

y= 1

Answer x =3, y=1,w=2



