
2) 2X2 + X - 7 = 0
7) 2X2 + 4X - 3 = 0

-(1) ±..J(1)2 - 4(2)(-7) = -1 ±"\I[f
-(4) ±..Jt#- 4(2)(-3)2) (X -4)(X-1) =0 7) R2 - 2R + 6 = 0

I
2(2) 4

X -4=0 X -1 = 0 2(2)
X=4 X=1 -(-2) ±~(_2)2 - 4(1)(6)

I -4 +if[ -4 + 2# = -2 ±..J1O2(1)
4 4 2

2 ±..f-20 2 ± 2i..J5 =1 ±i..J5
2 2 I

3) -(-6) ±~(_6)2 - 4(1)(3) 6 ±...J24
2(1) 2

I
6 + 2..J6 8) -(2) ±..J(2)2 - 4(5)(-1) -2 ±...J24

3) -(7) ±~(7)2 - 4(3)(-1) _ -7 ±-J61 3 ±..J6 2(5) 1022(3) 6
8) 8X2 - X - 2 = 0

-2 ± 2..J6 = -1 +..J6
10 5

-(-1) ±~(_1)2 - 4(8)(-2) 1 ±..J65
2(8) 16

4) 4X2 + 3X + 2 = 0

4) AL 10A - 11 = 0
-(3) ±~4)(2) = -3 ±..f23 9) 3X2 + 5X = 0

(A - 11)(A + 1) = 0 2(4) 8 X(3X + 5) = 0
A-11 = 0 A+1=0

-(3) ±..J(3)2 - 4(2)(-8) X=O 3X + 5 = 0
A =-1 9) _ -3 +..j73 -3 + i..J23

X =0, -5/3A = 11
2(2) 4 8

12A

1) -(6) d(6)2 - 4(1)(2)
2(1)

6) X2 + 3X + 2 = 0

(X + 1)(X+ 2) = 0

X+1=0 X+2=0

X=-1 X=-2
-6 ±..J28 -6 ± 2...Jf

2 2
-3 ±...Jf

5) 2QL17Q+2=0 10) 4yL 3Y - 8 = 0

-(-3) ±..J(-3)2 - 4(4)(-8)
2(4)

-(-17) ±~(_17)2 - 4(2)(2) 17 ±@
2(2) 4

3 ±..J13'f
8

12B

1) -(-1) ±'\A-1)2 - 4(8)(-3)
2(8)

1 ±-.fff
16

6) 5X2 + X + 25 = 0

-(1) ±.J(1)2 - 4(5)(25) -1 ± i'll499"
2(5) 10

5) p2 - P - 2 =0
(P - 2)(P + 1) = 0

P-2=0 P+1=0

P=2 P=-1

10) -BdB2 - 4AC
2A en

o
~o·~
Ul

I\)

~~
I\)
CD



12C

1) (X - 3)(X - 2) = 0
X=3 X=2

13) X6 + 6X5(-A) + 15X4(-A)2 + 20X3(-A)3+
15X2(-A)4 + 6X(-A)5 + (-A)6 =

X6 - 6X5A + 15X4A2 - 20X3A3+
15X2A4 - 6XA5 + A6-4 + -/42 - 4·1·2 -4±2..}2 - -2+,f2

2) - 2.1 ---2---

3) X2 + 3X + 1 = 0

-3±~32-4.1.1 -3 ±..j5
2·1 -2-

4) (X + 6)(X - 2) = 0
X=-6 X=2

5) -2± ~22-425 -2±-FB6
2·2 4

-2±6i -1±3i-----
4 2

6) X2 + 8X + 16 = 0

(X + 4)(X + 4) = 0 X=-4

7) 169

8) 2X2 + 9X +
X2 + 9/2 X +

X2 + 9/2 X + 81/16

2X2 + 9X + 81/8

14) 411(1/2X)3(-3A)1 =4(1/8X)3(-3A) =

-3/2 X3A

15) 53 + 3(5)2(-2A) + 3(5)(-2A)2 + (-2A)3 =

125 - 150A + 60A2 - 8A3

16) (X-2Y)

17) (6 + 5i) (3i + 2)
(3i - 2) (3i + 2)

18i + 15i2 + 12 + 10i
9i2 - 4

28i -3=----13

18) (2 + ..J=49)(2+Fl9)
(2 - ..F49)(2 + ..pi9)
4 +4.../49-49 -45 +4· 7i

4-(-49) 53

-45+28i
53

9) 40X

10) 2..Jf4 X
19)

2(3+.J7) _6+2..ff=
(3-.J7X3+.Jf) - 9-7

6+2.,ff =3+$
2

11) X2 + 113X - 4/3 = 0
X2 + 113X + 1/36 = 4/3 + 1/36
(X + 1/6)2 = 48/36 + 1136

~(X + 1/6)2 =..J49/36
X + 1/6 = ± 7/6
X=-1/6+7/6
X=6/6=1

20)
(2+ $)(2$+4)

(2..J5- 4)(2-$ + 4)

4..J5+8+2·5+4..j5
4·5-16

8..J5+ 18 = 4..j5 +9
4 2

X = -1/6 - 716

X=-8/6=-4/3

12) 12 + 1/3(1) - 4/3 = 0
4/3 - 4/3 = 0

(-4/3)2 + 1/3(-4/3) - 413= 0
16/9 - 419-12/9 = 0

120

-(-9) ±~(_9)2 -4(2)(-7) _ 9 ±..Jf37
1) 2(2) --.

13) X4 + 4X3 + 6X2 + 4X + 1

2) -5 ±~52 -4(1)(-2) = -5 ±..J33
2 2

4·3 ·2·1
14) • ~ ~ • (1/2 X)O(3A)4= 81A4

3) (3X + 4)(X + 1) = 0
X = -4/3, -1 15) 103 + 3(10)2(-11X) + 3(10)(-1/X)2 + (-11X)3

1000 - 300/X + 301X2 - 11X3

4) -(-6) ±~(_6)2 -4(1)(12) = 6 ±.f12
2(1) 2

6 ± 2i..J3 = 3 ± i..J3
2

16) (X+ 2)

(4 - 3i)(i)
(2i)(i)

= 4i -3i2 _
2i2 -

17)
5) (5X + 2)(X -1) = 0

X = -2/5, 1 4i + 3
-2

6) 4X2 - 4X + 1 = 0
(2X - 1)(2X - 1) = 0 X = 1/2

7) 25/4
18) (10 +-.[A )(10 +-.[A)

(10 --.[A)(10 +-.[A)

8) 1/16
100 + 20i..jA - A

100 - (-A)
9) 25X2 + + 1

X2 + + 1/25

X2 + 2/5 X + 1/25

25X2 + 10X + 1

100 + 20i..jA- A
100 + A

10) 49X2 - + 4

X2 - + 4/49

X2 - 417X + 4/49

49X2 - 28X + 4

19) (9) (7 -..JfO) _ 63 - 9..JfO
(7 +..JfO)(7 -..JfO) - 49-..JfO

63 -9@ = 21 -3@
39 13

11) (X - 10)(X - 2) = 0
X = 10, 2

20) (4 -$ )(3.J[ - 5)
(3.J[ + 5)(3.J[ - 5)

(f)
Q.
5-
is
::::len

12) (10)2 - 12(10) + 20 = 0
100 - 120 + 20 = 0

(2)2 - 12(2) + 20 = 0
4 - 24 + 20 = 0

12.J[- 20 - 3.J4[ + 5$
9(7) - 25

12...p-20-3.J4[ +5$
38

I\)

<;1
-'
I\)

o



12E 13A 138

1) 62 -4(1)(9) =0 1) 2R2 + 5R - 3 = 0
1) (X+4)(X-2)=0 13) (2X)5 + 5(2X)4 + 10(2X)3 + 10(2X)2

X=-4 X=2 + 5(2X) + 1 real, rational, equal (double root) 52 - 4(2)(-3) = 49

2) X - 6X +8 = 0 32X5 + 80X4 + 80X3 + 40X2 + lOX + 1 (X + 3)(X + 3) = 0 real, rational, unequal

(X - 4)(X - 2) = 0
X=-3 (2R - l)(R + 3) = 0

X=4, 2
14) ~ (1/3 X)3(2)2 = 10(1/27)X3(4) =

2R -1 =0 R+3=0
3) (2X - l)(X - 7) = 0 1 ·2

R = 1/2 R =-3
X= 1/2,7 40/27 X3 2) 72 - 4(2)(3) = 25

4) 3X2 + 4X - 7 = 0
15) X3 + 3X2(-3/5) + 3X(-3/5)2 + (-3/5)3 =

real, rational,unequal 2) X2 + 8X + 16 = 0

(3X + 7)(X - 1) = 0 X3 - 9/5 X2 + 27/25 X -27/125 (2X + l)(X + 3) = 0 82 - 4(1)(16) = 0
3X+ 7 = 0; X-l =0 real, rational, equal (double roots)2X+ 1 =0 X+3=0
3X=-7 X = 1 16) (2X + 1)

X = -7/3 X=-1/2 X =-3
(X + 4)(X + 4) = 0

17) (10 + i)i 10i -1 X =-4
5) X2 + 5X - 2 = 0 (5i)i =--5-

-5 ±~52 -4(1)(-2) = -5 ±,/33
(10)(5 +$)

3) _2X2+ 3X+ 6 = 0 3) 6y2 + 7Y + 11 = 0
2(1) 2 18)

(5 -$)(5 +$) (3)2 - 4(-2)(6) = 57 72 - 4(6)(11) = -215
6) (X + 5)(X - 3) = 0

X=-5,3 50 + 10$ =
50 + 10..,J4..jf = real, irrational,unequal imaginary

25 - 8 17
7) 4X2 + 28X +__

50 + 20..jf
-3 ±.J57 = -3 ± .J57 -7 ±-J-215 = -7 ± i.J215

4 4 2(-2) -4 2(6) 12
X2 + 7X +.1Q.. 17

4
You might want to leave it in this reduced form if (2 + 3..$)(1 +..$) 4) 4X2 + 5X -J: 1 = 0
you were going on to solve the equation. 19) = 4) (-2)2 - 4(3)(5) = -56
or, 4X2 + 28X + 49 (1 -..$)(1 +..J6) 52 - 4(4)(1) = 9

8) 9X2_~+ __ 2+2..$+3..$+18
imaginary

=
real, rational,unequal

9 9 1 - 6 -(-2) ±i56" = 2 ± 2i.Ji4 = 1 ± i.Ji4
X2 - 4X + 4 (4X+l)(X+l)=0

20 + 5..$ = -4-..$ 2(3) 6 3
or, 9X2 - 36X + 36

-5 4X + 1 = 0 X+l=O

9) 60X X = -1/4 X=-l

10) 198X 20)
(6 -..jf)(10..,ff + 8) 5) 7X2 - 3X - 20 = 0
(10..,ff- 8)(1O..,ff + 8) =

(-3)2 - 4(7)(-20) = 569 5) (-5)2 - 4(6)(-3) = 97
11) (X + 7)(X - 2) = 0 60..,ff + 48 - 10..$-8..jf (fJ

X= -7, 2 = real, irrational,unequal 0

100(3) - 64 real, irrational,unequal S.
o·

12) (-7)2 + 5(-7) - 14 = 0, 30..,ff + 24 - 5..$ - 4..jf -(-3) ±@ = 3 ±..J569 -(-5) ±..,f.fT 5 ±..jfi :::l
(J)

49-35-14=0 2(7) 14 2(6) 12 -'"118 ro
(2)2 + 5(2) - 14 = 0 fY1
4+10-14=0 -'"co

OJ


