LEARNING ACTIVITIES PACKAGE 4 -prLceBRA 2
COMPLEX_NUMEERS :

_/TORAL _OBJECTIVES
1, Befine

A, The imaginary unit

B, A pure imaginary numnber

C, A complex number

D. BEquality for two complex numbers

E. The conjugate of a complex number

F. The absolute value of a complex number

» II, Given ik where k is any integexr,change ik to its equivalent; i.e.: 1, -1,
-1, or 1.

ITI, Given two pure imaginary numbers determine

A, Theilr sun

B, Theirxr difference
C, Their product

D, Their quotient

IV. Civen a complex number a + bi, determine

A, Its conjugate

B, Its absolute value

C. Its position on the complex number plane
% D, (a + 1)K where k is any positive integer

— V. Write any given complex number 1in standaxrd form

VI Given two complex numbers, be able to write in standard form

A, Thelr sum

B, Thelr d4ifference
C, Their product

D. Their quotient

% VII. Solve equations involving the definition of equality of two complex numbers

VIII. Determine the nature of the roots of quadratic equations using the
discriminanent

IX. Solve guadratic equations over the set of complex numbers.



- 2 =
SECTION I - THE THAGINARY UWIT

Within the limits of the real number system, can you solve the following?

X2+1=0

Our a)zcbra technigues tell us to add -1 to both sides of the equation. Thus
we would haves

x° = =1

At this point we would have to say, "No way:"

This L.A.P. introduces us to a new set of numbers which 1s expanded to include the
solution for the above example.

We create a new number; 1. 1 is the imaginary unit

12 =

e |

A pure imaginary mmber 1is the square root of a negative real number,

An imaginary mumber can be written as the product of a real number and 1; (V=2 )
Exznuless L1 =1

2§75 =y V5 =1V5

30 =V¥a Vo =1V9 =31

b (325 =V W5\V5 =10 5V5 = 53V

Rementer to simplify——as you did with square roots when you worked in the set of
reel numders.

c

Note:r Let uvs stop for a minute and considel) the name we arc calling these "new"
nunbers, They are not called nipaginary” because they do not exist, but
rather as opposed to the other nunbers with wh¥ts we have worked for So
long, which woro cclled real mumbers. The name imaginary reflects the
feecling on the pert of some mathematicians who, many ycars 2€0, folt thot
such numbers did not exist, Todey theso numbers are uscful in many branches
of science. Still, the nanmec "imaginaxry” remains,

CRCISE 1
Sinplifys

1, V-1 | 4, V12 7. 3V-2b 10. F;-;
2.\ =7 5, -1 8, y- 122 1, -\~ 72
3. 2V =6 6. 5\= 27 9. V- 300 12, -\J= &
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SECTICH IT OPERATIONS UITH ThiCINAKY NUMBCRS
POVERS CF_TiiCIiiARY MULBERS

A, By cxvressing pure imaginary numbers in i form, we can casily add, subtract,
reltiply and divide imaginary numbers in the same weay as we do with real
NULIICITS,

Bxample 1t Add \;—JL and V-9
solutions V=& +y=9 =1y & + 1Vo
=21 + 31
= 5%

Eromple 2:  Subtract \,~18 fron \"—8
Solutiont \J-:é - \,-18 = iﬁ&\ré - i\ré\f'z'
=212 ~ 312
= (21 -~ 31)V2
= -iV2

Exonple 3¢ Hultiply V-5 by -3
_ Solutions (V=5)(V=3) = (1 V35)(1V3)
= =1+ 1J35y3

= 1%J15
-1( V15)
(F=5)(V=2) = -J15

Note: You must use the i form in this case to arrive at the
at the correct answer. If yor do not use the i1 form
1nitally, you would have y-5 (=3 = (-5)(-3) = V15,
Don't do iti iiathematicians have azrced to call -\ 15
the corrcet soluvtion in these cases.

1

Excmple ¢ Divice \’-15 by V-3

Solntions Vo15-3+0 = 1V 15 1J 3
EAAY
1y3

1
i

; - 15
- V'3

(3473 =3




78 4{__ ‘ \

Exanple 51 Divide y=2 dy =5

Solutiont y=2 -5 = 10’5 —3\1\{‘3

_ave
V5
-2
VES
2 V5 ’
£ “\)::5""\,.‘%." (Remember., , JRATIONLLIZE THE DENOMINATOR)

ol
J2 45 - o

B. ik wherc k is zn integer form an interesting rattern, Note the following:

L

1. i3 212 mardmal; 3040 =101 = y, 1 =32.3% a1

STOP! MEHORIZE THE AEOVE FOUR EXAMPLES. WE REFEAT, MEHORIZE THE AEOVE
T— FOUR EXAKFLES! ! &

3.k,' £6+ k en integer will simplify to 1, -1, -i, or 1,

Exanplest

1,10 «t¥ 121011 2, 17wt a? =101 -8
3, R N SRS R R T | b, 122 = (1) 1% = 2

Since iu =1, and 1 is the multiplicative jdentity, it follows thet all integral

ﬁoifé'rs of :‘LlP can ve factored out and ignored., For exemple U4 above, 122 , we could
have sinply taken out all the 4's and concentrated on what was left, namely 12.

Exanpless

s iLB = 7 b3 =4 = 10 with 2 renainder of 3., Hence, we have ten iu"s and ,»&
one 17, 43 = -1, -1 is tho simplification of "3,

6, 161 = 7 61 = b = 15 with a2 renainder of 1. il = 1, 1 is the simplification
S 61
‘ of 17,

£ 1720 = 7 720 4 = 180 with no remainder. Hence, wo have only a product of

%c. Since 1¥ =1, the sinplification of 1729 341,
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SSSTONIERE 7 2

“4vs Perforn the indiceoted operm.tlons: -
W = T 9 2V1z - 2\~ &3 17.~L8 - V&
2. NI + 9 + V=25 10, Fg +\F~13— . 28, \;‘”1-\3/'5

3.HV3 -—\f:j }1. 1245+ 13+ 1b’ 19, y-i \’IE
4o 720 + V8 12, 15418417+ 3% 200 3iesie2i
5.3 + V=27 13, V3 =7 : 2, 6
6, Y20 +V2 W, J-3 075 22, -———5-“‘15
| | V-
| ' : EER WEE
7o Vz +\V-8 15, J-16-V-9 23 3
. . . A Ead
8, \~938 ,‘l ~50 » 16, (\)':“3)2 - : 21;@1\7:.5.‘_..._2.. V3
| PRV
25, VIO
2 \-5
- B, Simplify . ‘
1, 17 2048 3, 17 yy, 38 & 399
6 AT 7, 120000 g, 11233 Lo, (13
¢ Cﬂ. Find the éomplete solution set from the daonein of -posivtive integers. k€ I+'“
1, 15 =1 2,35 =1 3.2f=a B, ¥ = 1
SECTION ITI THE SET OF COLPLEX NUNBERS

. v .
Ve can now expand owr knowledge of numbers to include 2 new set of nunbers:
~ -inber which consists of & real qumber and an irsginary nunber is a
. CCMFL3X NUi3ER, WYe write it in the standard form 2 4+ bi wherc 2 and b arc

yeal ramoers cnd 1 = V=1 .
Examnzlest
. 1, 4 + 31 2, 17 - 321

3,7+ 01 (¥hen b = 0, the complex nunber 18 2lso o riv.a numbexr, Evexy
real nunber, thcrefore, is a conplex numbce, whoere b = O,
The set of reel numbers is o subset of the set of complex numbcrs. )
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b, 0+ 31 = 31 (When a = 0, the conplex nunber is also a pure inoginary
punber, The imaginary nuabers are a subset of thc complex
nunbers, ) :

ssignnent  #3
.» Express cach of these complex numbers in standard forms a + bi. Give the- values
cf a and b for cach, ’ S P

IL. 3 + 21 B. "'5 + 61 C. 17 D. "'31
B, 51 w5 ey 6.8 +Vo5 Ho 503 - M)
,-\;5 g "'3.13+1
2. Undexr w’ao.t condition is a + bYi a real number? ) e

3, Under what condition is a + bl a pure imaginary nunber?

SECTION IV ~ BQUALITY
I'wo complex numbers are equal 1f and only if theilr real parts are equa.L and their
imaginary perts are equal. L s -

Bxomple: 4 + 74 = x + yl Af and only if x = & and y = 7

hssighment #4 /
Determine the real numbers x and y for which the equatior—:. taixe

hex+yl=7+31 - Be x +yl = -2+ 51
C.x+y1+5==12+1-5* Do x + ¥ +17 = 12
L~ . e = d
B x + yl =191 F. (x+yi)+(7-—31)=3+2i G, 2x + yi =1 + (3+71)
SEQTION V  _ COMPLEX NUMBERS--ADDITION, SUBTRACTION, HULTIPLIC:TION, DIVISTOR -~

A. ADDITION: To find the sum of two complex numbers, add the real parts and -
add the imaginary parts.

 Bxemples (5 + 71) + (8 + 23) S 13 + 91

B, SUBTRACTION: To find the difference between two complex numbers, subtract
the recl parts and subtract the imaginary perts.

Exanples (5+ 21) - (2 + 81) = 3 ~ 61; In standaxd form: 3 + 6i
£, MULTIPLICATION: To find the product of two complex nwabers, nultiply as you
would any two binomials. Then simplify.
- BExanples (7 + 21){(3 - 51) = 21 + 61 -~ 351 - 101
F ' - 21 - 291 - 10(-1)
' = 21 ~ 291 + 10
= 31 ~ 291

2



D, DIVISIONs
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Division of two complcx puabers is the mosi challenzing of the
operations, The process is onc of rotionalizing the denominator,
Sinply nultinly the nuner~tor ~nd _the dernoninotor of the given
exprescion by the conjusnte of the cdencminntor,.

DEFINITION: | The CONJUCATE of & complcx number 1is anothexr
conplex number differcnt only in sign of the

imeginary pert from the given complcx munber.

" Excmplet: The conjugate of 3 + 21 is 3 - 21

The notation deroting the conjugete is 2 horizontal
bar over the given muaber.

Bxanplesy 7 +.21 = 7 - 2%

-8 ~-71=-8+ 71
7 =7

s

51 =~ 5

Now foxr 2ivision ‘ , -
3 + 5% ( ) Hultiply-by the multiplicetive
Exampler 575y ¢ &) 1aentity 1, calling it /N, whexe
K = the conjugate of the denoninztor.

o, BAFTiREs GrloL¥ LY 2512
_ 6% 251 + 25(-1)
L -~ 25(-1)
= -’—19——}9—%5—1 %0 SQUARE ROOTS IN

THE DENOMINATOR

.

ASSIGITNT # 5 -~

A, For cach of the excrcisecs # - 12, let r be the first complex number and s ve

the sogond. Computes a) r+ s; b) r ~ s];’: c) rs; ax;d» d) /s
2 + 91 1 7) 5+ é1 61 - 5
2,15+ 1 -1 8, 71 - 1 1+ 71
@ -1 1+ 31 @ -2+ 6 3+ ba
. 21 1 -1 10, 3+ 1 3+ 7%
_ @ ? § - 2% @.1+\ﬁ“23 | 36 -2
87 -6 L A 12, (<49 - 3 R Y
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‘3. Deternmine the complex nunber, a + bi, equal to each of the following:

13, (7 + 8i) +(2 - 41) - (3 - 81) 1, (-4 + 21) - (6 + 81) +(13 - 21)
15, (9 ~ k1) + (5 + 1) - (-1) 16, ~(7 +31) - (1 - 61) -~ 31
C. Find the complex nunber indicated: ‘
17, b + 31 18, -2 + 6% 19. 4 + 3 1 20, 3
21, {5 - 1 22, 8 - 41 23, ~ 41 2, N7
25. a + bi 26, x - yi 27, x + y1 is the of x + yi.
SECTICH VI CRAPHING COHPLEX NUMBERS

The ccmplex number a + bl 1s sometines represented by the ordered palr (2,b).
The rectangular Cartesian coordinate system can be used to represent complex
numbers graphicelly., For this purpose, the X-axis is called the real axis arnd

the Y~dxis is called the imaginary axis. e ¢? inaginary
Exanplext 1. As 2 + 31 = (2,3) e
2, By b - 31 — (4,-3) | ’ ' jA oA
3. Ci =2 ~ 51 > (-2,-5) &;;L;:l:.}::;:'ﬁr
4, Dy 71— (0,7) = {3 ‘i(re’al
5, By <8 —> (-8,0) B axis

ASSIGNMENT # "i

Graph each of the following complex numbers on a éomplex coordinate system
Ay 3+ 51 Bi ~2 + 61 C: 8 -~ 31 Dy -6 -1

By 121 F; ~8 ' Gs 1 + 1 H, 431

2, The vertical axis is cailed the axis,.
3, The horizontal axis is called the ___ axis,

L, On what axis would -6i be plotted?

5, On what axis would 15 be plotted?

SECTIO, VIIX THE ABSOLUTE VALUE OF A COBPLEX NUNBER

The absolute value of o complex nunber is the measure of the distance from the
graph of that mumber to the point (0,0).

Exerplet 1. '5 + 21‘ o i \S;?\ , (5,2)
A. Graph the number. - : 2
B, Find the length of tho segment e ) e o
. e (,0) 5

from (5,2) to (0,0),

¢, The Pythagorcan thcorem allows us to determine that the
distancc 1s V29,



Eawnple 28 -2 - 31

4

Craph s ("2 r.‘"3)

Pythagorean theoren:

2. (2% 4+ (3)F

o g g

¢ (5

ez 5] -

It is not necessary 1o graph a complex number in order to find 1ts absolute

Ye generalize the followings

value,

la+bi\=m \

Siﬁée a 2nd b are each squared, note thati
lo + vi|=|-e + bi)=|a - ba\=)-a - b1

Exanples using the fornulati

i

3>-| a
|
|

® +
(-2,

1. | -2 + 71| =\b + 89 Z \-2-61\ \54+36 | 3.['}1 zm
-5 TR AT
/ - 2r =7
oo SUETENT £ 7
Evaluate each of the following:
T2+ 5l 2,13 - 9l R 4
5. | -5i) 6, |2 - 21l 7. | ol 8. |12 - 1| 9.y5+ 1 A

~r

SECTICON VITI

Study the examples belows

Example 1; (3 + 41)2 =
. 5
Exemple 23 (2 + 71)

AY

2 POYERS OF COHPLEX NUMBERS

(3 + 41)(3 + 41)

9 + 121 + 121 + 1612
9 + 2bi - 16

-7 + 241

(2+ )2+ 71) (2+71)

(b + 281 - b9)(2 + 71)
(45 + 281)(2 + 71)
-90 - 2591 - 196
-289 - 2591

NOTEs

THE ©O..TLoX NUM3ERS
ARE CLOs0D UNDER
THE OFERATION OF
MULTIPLICATION.
THE PRODUCT IS AROTYER

" CONPLEX wUIL3ER,

Put it in the form
a + bl,
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ASSIGMIERT ¥ 8
xpand and elmplify cach of the followings

. (5+31)° 2, (3+1)° o 3, (2 - 1)
N3 L < % ¢
. (51) 5. (3) S 6 (5430 o
ECTION IX SOLUTION OF EQUATIONS INVOLVING COHPLEX NUIIBERS
| ‘["“““‘z
RENENBERs If axz +bx+c=0 then x = =22 2: g

1t is good to sece thls friend again. The quadretic formula .is used to solve
uvadratic equations, "4-. S UL W ’ o

lecalls For the discriminant: b2 - Jac > 0 —> Two real roots
b° - bac =0 —> One real Toot
‘ b2 - Bac < 0 —> Nd rea'l roots.

low - Vith our knowledge of the nunber system expanded, we Judge that when the

Wscerininont is less thza zerd there cre tuo conplex rootu. '

AGAIN: ~ bac <0 —> TWO COMPLEX ROOTS
’he discriminant can be used to determine the nzture of the roots of a quaura.tic
quation without actvally solving the equation, Evaluate b2 — Lac and then make
he proper judgement as to the nature of the roots; i.,¢, two real, one real, or

;WO complex,
Exar:mle 1: Solve 2x2 +3x+ 5=0

Solution: a=2; b=3; c= 5: 2

-3iJ9-b,0,

X = m
- 22V
L
e Rk
3 ; 4

NOTEs This equation has two conmplex roots.
* . The two roots are conjugates of cach otaer

A\



~nlc 2 3x2 s -2x - 5

~— -

‘Salutions First put in standard forms 3x2 +2x + 5= 0
E. = 3’ b= 2, € = 5

} ~2+d4~60

- go 22
2456
X = =
n-2,12i\1lb
& 3
. T 2( -k 1Vm)
-~ . x:: :
.- A1+ 4T
= 3

Agajn we get two conplex root The roots are conjugates of each other.
Conple,. roots are always congug;a.tes.

SSIGNMENT #2
Wi thout solving the equat:.on, detemine the nature of the roots of each of the
_1lowings ‘ X K
8. x°+lbx = 5=0 b, X n6ec~7==o _.c.-3+.2+ut+1=o
d-~5’02-t-_3=0 S-S f?s' +_9s~.3\m0 f.»-l&s+332,=..93.
J» \ré v2 -v =0
uOlVO ec.ch of the equatlo“ls below over the set of complex numbers:
a.a.—-9a+18=0 : b.x2+x+1n0 . ._c.w2+w+'.3='0‘
2 2 t~ t
d..-b,+5’0—3°.0 e’mmsx‘"'? : 'fo ‘é‘"'*'%“;ni%-
B2 3776

HEY GANG, —-- =-— NOW IT'S TIME FOR THE TRIAL RUN:
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L,A.P, ANSIERS

ASSIGMIENT #1

20 107 3. 2176 b, 213 5, VIl 615103

1. 1
7. 61V6 8, 111 0.,.104V3 10,21 11, -6 V3. 12. -8i.

3

ASSICHNENT #

A, 1, 4 20101, 3. 313 b 21( V5 +V2) 5, 4iy3 6, 24(V5 +3)-

7
13.
19,

B. l.

c. 1.

31V 2 8, 21V 2- o, Y1v3 . 10. 513—"1 . 11,0 12,0
- YoL 1, =\I15 s, <120 16, =3+ 17. b 18, 41

2 V5 20, -301 21, Y3 2.3 23, 1 2 =5z 25, £§~

L

4 2.1 3.4 bl 5.1 6 - .1 8.1 9, -i.

X = bn 2, k=1hn+1 3, k=Uln+2 B, k = bn + 3

ASSIGNMENT #3

.
13

1. a, 3+ 21, 2 =3.b=2; b, =5+ 61, &= =5 b= 6
c, 17+ 01, a =17, b= 0; a, 0+ (-3)1, a=0,b=-3 .
es 5.4 (<1)1, a =5 b=-1; £,2+1,a=2 b=1 ‘
g 8+V5 i, a=8;, b= 5 h. 15 + (-20)1, a =15, b= -20 -
1,84 (-5, a=8,b==-V5 14 (FDi,ma=1, b=

2, When b = 03 3, When 2 = O. R 23

ASSICNMERT #4

Ao x=7,5=3 Be X = =2, Y= 5 g x=8, y=-4 Do x=~5, y=0

B, x = Ol Y = 19 F, x= "2, Yy = 5’ : ‘G. XxX=2, ¥y "= 7
-ASSIGNIENT % o
zoe. 15431 b 15 5L co B - 151 | . b+ 151
3,8, 1+ 21 by =1 - b1 . e 3=d - . dy=3=.1
LP. e 1 + 1 b‘ “"l + 31 Coe 2 + 21 » d', ""1 + i
| o 14
5 2%
G B, =7+ 72 b =5 - 71 ce 6 - h21 d., -é%- +6-§3 i
’ | 11
7. Qs 321 .b’ 10 Coe "61 d. 'ﬁ Ld "6"]': i

S
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- , _ 2 . 7.
’e Qe llii bv 2 Ce "'50 d. 25 e 3 25 i
9, =z, 1+ 101 b, -5+ 21 c. -30 + 101 a 5o+ 524
Q - J .....Q. = —2
10. Do 6 + 81 bo 61 Ce 2 + zlfi » d, 29 29 i
. - 30 - 1_2
11, a,-1 + 11 5 3-1 e 32 - 4 a 35-%1
12, &, -3+ 64 be -3+ B1 e T+ 41 a ~J-3L
13, 6 + 121; W, 3 - 81; 15, -3 + 543 16, =83 17, 4 - 31; 18, -2 - 61
19, 5§31 2003 2 VE+1; . 22, 8+4y 234 207
25, o - bly 26, x + yi; 27. the conjugate
N TR B g |
ASSIGNIRL # O 1 : : ASSIGNMENT # 7
' n 2+ imaglnaxy . :
» Ry 3, real 1. V29; 2, 3V10
S 4, imaginary v A9 o 17
- ° r
- . 1 5. real 5. 5 \6. 2V2
et eyt by 7. O 8. 145
D + c 9. V26
8t | -
ASSICEENT #C |
1. 16 + 30%; 2. 18 + 264; 3, 2 - 1143 4, 625;

ASSICRHENT # 9.

1, a.'Tmo real rootss
a, Two conmplex roots;
g» Two Teal rootls;
3, Two real roots.
‘ 1
2, a-$6,33 b'5—§+
5,32 _:z_fgz}
g }_3.4.___5‘2?’ _,3._......5‘28
’ <2 10 J 2 10

b. Two reel roots;
e, Two complex roots;
b, One real root;

c. Two real roots
f, One recal root;

1, Two complex roots;

R AT 50 e i Y l
C 3— 2+ 2 i, 2 2 2 i



ALGEBRA_2

I. Defines

3.
5

COMPLEX NUNEERS~-TRIAL RUN

The imeginary unit

A complex number

2, 4 pure lmaginery nuwmber

44, The conjugatc of a complex number

Tho absolute valuc of a complex nunleETr -

IZ, Froluste

3o-5 + -3+ Jr 125

1./~ 81 2. 2\-18
Ll'. \r"z; "'16 5. (\[—:—3’ )2 6. J"‘""Xu’ - \}-‘ 363([‘} + J.‘ lOOXL"
7 5V= 75 8. %55%9 9, 21 -6 20, (31)(51) -
1. (2)(G1)E) 12, (8)% 13, L= W (-31)(-21)
2V=z 2 3.t 10 43 |
5 \J-8 S > |
18, 12 19, 1984

b

III. Por what values of k, such that k> 0, does:s

(a) 1X=-1

(v) 1% 3

(c) ISy , ' (a) e Uy

IV implify each of the followings

1,

3.

11,

15,

19.

(3+81) + (8 -AZi)

(5-61) - (2~781)

(6+ 1) (2+1)

(? - 31)(2 - 51)

3+ 22
|3+ b1

|-13 |

12, 5~ 61
16, |1 + 1

20, (3 + 21)1+

L,

6.

(6>- 21) - (3 + 71)

(2 +1)(6 - 1) |

(& + 1)? 7. (1 + 1)?

It = 10, (5 + 21) + (6 - 31)
13,18 U, 131

17, }~5 - 21} 18, |-211

21, (1 +1)? 2z, @+ )7t



7. Solve for (x,y)

1, (3n+2y) + (2~ 5= -5+ 31

../5"-

3 A2 = 7yi+ 1 =2~ Lx + 81

V1. Greph these complex numbers on a complex coordinate systems

2y b= 1 3

1, 3+ 24

VII. Determine thc 2

1, 9x2 + éx +1 =0 2. 3x

2

-1 - b1

- 2x - 4=0

b,

eturc of the roots of the solution of these

61 5. ~B

3. bx? - 5x = +6

VIII, Solve cach of the following gquadratic equations?

-2}(-&'530’ 2o

2

2X5 = 7x+9=0

B 2*2 + 3x = 2

2. (bx + sy1) - (7x - 21) =(8 - 181) + &

quadratic equetions:

S~

1. 3%
Answf.q;}
I' L' J "l

poF Y

2 A number of the form bi

to0 zero and 1 =

For a + bi, the conjugato is a + bi,

where ® is a real number not equal

-1

A numder of thc form a + i where o end bilare rcol nenucss and i

J’ET'"”??

, For e + bi, the 2bsolutc value isYa  + b

L ¢

£

61(; 30 i\}—g" ‘*i\r;

b, -8 By &3 6. 6ix?

) -

II, 1. 94 2
7, 25833 8 3 9, -41 10, -15 11, -2k 12 =25 13 -
W, -6 15,1 16, 2-21  17.-1 18, -1 19,1
111, (e) 4n + 3 (o) 4n (e) tn + 1 (@) bn + 2
Iv, 1, 11 + 61 2. 3 - 91 3. 3+ 21 B, 13 + 4i
s 2 easeer 7242 8.1 -l 9 FFE
10. 3.......---5% 1., 3 -2 12, 5+ & 13, 18 1, -13 1% 5
i -1
16,2 17,29 18,2 19,13 20, -119 + 1201 2L A s
1 8 ’
Y. . (—4,14’) 2. ("41"'“’) 3 (" "7'1 = "7')
+1
VII.1. 2 equal real rts 2, Two real roots
s 3. Two complex TO0ts
15‘ PVER a2 ) gt 1 + 1 ’ (
, vIII. 1. V14 e
4 2 3
el , 7x3V23 5.§-2, 3
.} « e . P2
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