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2. #9gA : Z=a+bi,Z=a-bi
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3. ZZ=(a+bi)a-bi)=aZ+b2 Fond wuaIIIf

4, Z1+Z, = L1+Zy, Z1-257 = 21-22

5. Z1-4y

I
NI
NI
[
—_
|
po—
I
o
!
b
#
o

o

]
Il

[

7. @M @ ., zh =@

3. MIWAAUMIVIN UASMINNAUMIRY : Z =a+bi

AMNAUNTUINVDY Z = -7 =—a—Dbi
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Fhﬁ"lljliﬁ - Z=a+bi = |Z|=|a+bi|=ya?+b?

L 1zI=|Z| = |-zl=|-Z|
227 = |2P?=|Z|*=I-2?=]|-Z|?
Z
ezl - b1zl 2] =Ekizl <0
4. |27 = [Z"
-1 _ 7= L

s. |zt = 1zt =gy

6. |Zy-Z5] = szozmann z; Wi z,
"I'ﬂ'; atbi

e s e

Wify : fvua ZP =atbi
Uae Z1,2,Z3, ..., Zn  HUIINAINOLVOIANNT
1. Z1+Zy+Z3+...+Zn=0
2. |21]=125| =23 =... = |Zql

snnussdoulusiifada (Polar Form)
Y Z = a+bi
= rlcosB+isinB] = rcisb
r = |Z|=|a+bi|=a®+b?

tanf = E,EI' 500 argument VD3 Z

(0,0)

mamiuvesd B rouluise
W Z, =rcisd; uaz Z, =rcisd,

1 g1 A &
wldn  z,=27, Ndoiie ry=r, 1Az 6,-6,=2n1 1D nel
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ﬁﬂqﬂwmaﬁmmﬁafﬁ'ﬂu‘lugﬂﬁa%
M Z = rcis® = r(cos6+isin®)
Z = r(cos®—isin®) = r[cos(—0)+isin(-0)]

Z = rcis(-0)
ﬁmnﬁ’umﬁmn*uaaﬁmmﬁﬁ’ﬂﬁlugﬂﬁﬁn
MW Z = rcish = r(cosO+isin6)

~-Z = —rcish = (=1)(rcis0)

-7 = (cis1807)(rcisO)
—Z = rcis(180° +0)
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1 Z1=rqcisy,Z> =rocish;

Z1-Zy = r1pro0i8(81 +07)
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MSENNAY
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7. AUMINHMIY : P(X)=x"+a,_;x" 1 +a,_ox""2+ ... +a;x+ag

2.

1113 P(x) A0 x—c 1A AHINMINITIZNNY P(c)

M P =0 udr (x-c) Wudnlsznouves Px) uaz ¢ Wufnouvesaums
P(x)=0

0 P@a+bi)=0 UA7 Pla-bi)=0 A0 Lﬂﬂﬁﬂﬂiﬁﬁﬂfﬂﬂﬁwm P(x)
usnaueia Gon nouiungaougng

AuM3 P(x) =0 9
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QoI13ul3a PAT 1 (8.0, 56)
ISOVU 9IUdUIFVFDU llA:AUNISWHUIW
Tau 319 WE BY THE BRAIN

e ) 3i+2\" _ .
1. The smallest positive integer for which 3% = lis
a. n=38 b. n=12 c. n=16 d. none of these

2. 1 o duinoudunitesiiqaiinild (§+%)n =1

4 " [ [ . N
Wei2 = —1 udq n dewmnula (PAT 1 JUL. 53)
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3. Suppose that x and y are positive integers, ¢ is a real number,
and i is the imaginary number =1 . If (x+yi)® = —74+ci,

what is the value of x +y?

o A =
4. fmuald ay, g = dan+1 1o i = /=1 Taoh a; = 1+i

] ] oG ]
ag x+yi = k)cPl a; O log (x+y) snumla
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5. 0 z waz W othidwowdideulag udd ZW+ZW = 2 (TEXT BOOK)

1. % 2. 2Re(ZW) 3. 2Im(ZW) 4. 2Re(ZW)

2556 .\ 2556 e
6. ™ Z = (m) +(ﬁ) uaa Im(z) Haumuniila

7. Prove the identity |Z1 +Z5|*+|Z1 -Z2|* = 2(Z1]*+|22]»)

for all complex numbers Z,7Z,
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o o = .&
8. fAmuald Z, uaz Z, dhudnouideuss [2,+2,)% = 5
] " oar ] J
wag |Z1-Z,|% = 1 awes |Z,|%+]Z,|* mhvudelade il (PAT 1 MAR. 52)
1.1 2. 2 3. 3 4. 4

9. fmuald z; uaz Z, Wudwrwddou TaoR |Z,+2,] = 3 uaz |2,-2Z,| = 1

J L] =
(e |Z| l.m'uﬂ'lﬁuuiﬂhm'ﬁmmm‘ﬁw 7)

Awes |Z ]2 +|Z,)% midumiala  (PAT 1 MAR. 55)

10



MATH

we

BY THE BRAIN

=y .& [z ey
10. Amuald Z,,Z, uaz z3 Wuinnuddeudalianian |z, = |Z,] = |Z3] = 1
E
Mo Zy+Za+Z3 = 0 MU0 |Z; -Z,| midudeladeldil (TEXT BOOK)

1. J2 2. 3 3.2 4. J5

o o =Y 4
1. fmuald Z,,2Z,, 23 duswovdsdou 41 2,+2,+23 = 0

wag |Z1| = |Z] = |Z3] = 1 fwed z7+2z3+ 23 Hawndunila (TEXT BOOK)
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12. T A ueavesinnudidou z nmuaiaeandody 2|z -3Z = 9i-2

LLﬂ:B=[|W|2|W=% 1ijo ZeA} We iz = -1

FauINvRIFNTNNIvLa e B numla (PAT 1 MAR. 55)

13. vl z WuswuSdoudideandesiuaums 2|Z+1] = |Z+4|

U — L 1 -
Amvee |Z| midumila (ile Z unudagn (conjugate) Y93 Z) (PAT | OCT. 55)
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14. fimuald z, uaz Z, Audwudsdfouiiceandoatuaums z2-32+4 =0
¥
A4 (|21|2+|Zg|2)(zl+z—ﬂ) minudelaselilii (PAT 1 OCT. 55)
1 2

1. 3 2. 4 3.5 4. 6

15. dmuald A = (ze c/z3 = Z} udr Swwandnveusa A mhiiumla

16. What is the number of ordered pairs of real numbers (a, b) such that (a+ bi}ﬁ"’ﬁ = a-bi?
a. 2554 b. 2555 c. 2556 d. 2557 e. 2558

13
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17. If x2+x+1 = 0, then what is the value of [x3+l] ?

a. -8 b. -1 c. 0 d. 1 e. 8

18. Suppose that x is a complex number such that x> —x+1 = 0. What is the value of x333?

a. -1 b. 0 c. | d. 1.5 e. 2

19. Suppose that the complex number ¢ is a solution to the equation X2 —x+1 = 0

What is the value of 9% + +m ?
o

1. =2 2. -1 3.0 4. 1 3. 2

14
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20. If x is a complex number such that x2+x+1 = 0, then the numerical value of
(x+%)2+(x2+l1]2+(x3+%]2+ _____ +(X2?+%)2 is equal to
X X X

a. 52 b. 56 c. 54 d. 58 e. none of these

\2555 ‘ "

21. A1U04 (%%] mnudelanelii
J3 i J3 J3 i J3
1. T+§ 2. 5 "3 3. ——+E 4. -5 "3

15
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= é‘ = ot
22. §1 z ShudwuFideudsll Im@) >0 uazaeandesiuauns

2 .

3 r o 1
[z+%) = -1 uaa z8 whrudelane il (nanm. 55
{ 3

. —T—El 2. ——+=i 3.

1,43
5. —2+21

2
1. 2552 2. 2553 3. 2554 4. 2555

¥ s . n . n
23. $wawdanuan o ludelade il ( ';‘ﬁ] +( ! ‘5J =2
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24, Suppose x is a complex number for which x+% = 2c0s12° What is the value of x5+l5?
X

1. 4 2. 3 3. 2 4. 1 5.0

= -& o ; =l 1 L " ;
25. Wz dhudnoudadou & z+1 = /3 dniu 27+L Sawmidudeladeluii (vaon)
F4

1. =3 2. 3 3. =J3i 4. J3i

1, 1
+_
L1l

1.% 2.1 3. /3 4. 2

26. §1 z Wusnvesaums z+1 = 1 udarves |z whnudela (cMU)

17
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27. Suppose that the complex number o is a solution to the equation

1 _ _I : 2012, 1 o4
X+3 = ZGQS(MM) . What is the value of o - 017

1. =2 2. -1 3.0 4. 1 5. 2

o o = U ot
28. flmua z dudnoudedoui inhinugudds Re)+Imz) = 0 waz 2° = Z
fiwes |z222+1| smdudela (psu)

1.1 2. 2 3.2 4. J5 5. J10

18
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29. M z1,29,23, ..., 214 HURARALVRIANMT (z— 1)1 = 1
Ud |z1* + |22 )P + |23 + ...+ |z14)* Tawiiudela

1. 14 2. 16 3. 26 4. 28

30. 10 = 21 udanves Lj%a (cosm;—"nsin%n ogluraalase il

1. [0,1] 2. (1,2] 3. (2,4] 4. (4,%)

19
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31, fmualy a b uay ¢ Wusinvesaums x3-5x2+11x=7 = 0
9H

1. a+b+c¢

2. ab+bc+ca

3. abc
1,1,1
4, E+E+E

32. Suppose that the straight line L meets the curve y = 3x° — 15x% + 7x—8 in three

points (0,y1) » (3,¥2) »and (x3,y3). Thenxz =

20
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33. 1 23-322452-3 = 0 1§ Z1,Z,,Z3 Wusinvesanns ud19am |Z, +Z,+Z3

34. 1 z; = r"i[mf’_”_m:; UaY z,,z3 WuMaouvesauMs z22-2z+5 = 0
COs—+15In=
3 3
g Zl o 1] .
W |55 | vinuwiila (CMU)

- - e L =

35. NNTUMYUW f(z) = 27 —82% — 1623 + 128 Fafimniuniadnueiauaz
TUTIFOU 21,29, ..., z7 AUBY 2] X2y X ..... x 27 DAWMNUTe ]l (CMU)
1. -128 2. 128 3. —64 4, 64

2]
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36. 9a1A1 k N lRTInvesauns x3+3x2-6x+k = 0 Wudwumuasa (MAOT)

1. -10 2. -8 3. -6 4. -2

37. Al f) = x3-26x2+bx—-216 e b Wudmaueda
i ap.a0.a3 WuinnuTimuiouGssiuruudduisnada uag
Fufmeuvesaums fx) = 0 uda swes F(1) miudelaselli
(PAT 1 OCT. 55)
1. 211 2. 107 3. 101 4. 85
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4 -
38. W f(x) = XS+ax?+bx3+cex2+dx+e 1310 a b, c, d e 1HusuIuT
dnsl y = fx) danunsl y = 3x+2 i x = -1,0,1,2

BAIveY f(3)—f(=2) mnumila (PAT 1 MAR. 55)

39. Given that a, b, and ¢ are the roots of the equation x3-2x>—11x+12 =0, find z+¢+3¢

a. 5/6 b. 11/12 c. 13/12 d. 7/6 e. 89

23
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A =
40. ™ a,b uagz c Lﬂui'lﬂ‘llﬂw‘iﬂﬂﬂ'ﬁ xI+kx2-18x+2 = 0 190 k lﬂu'ﬁ'luiuilﬁ'ﬂ

[T [} cr
uda lﬂgﬂ(%+%+%) mitudeladelilil  (PAT 1 OCT. 53)

4. 1

b

1
1. 2. 3 3.

W

41. Let a,bandc be the three roots of x3 —64x—27 =0 What is the value ﬂf'log3(a3 +b3+c¢?)

42. ™ rq,12, 13,14 1WURMBVVBIANNT x*—4x2+2 = 0 ud?
Ao (1+1y)(1+12)(1+r3)(1+14) tMiY0]A

1. -1 2. =2 3.0

24
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43. fmuald aj.az.a3,......a¢ Wus i 7 ves 1 #laly |

MU0 (1-ajp)(1-ay).....(1-ag) ML IA

44, The polynomial f(x) = x4 +ax? +bx2 +cx+d has real coefficients,
and f(2i) = f(2+i1) =0. Whatisa+b+c+d?
a. 0 b. 1 c. 4 d 9

25

16



we

TUTORIAL SCHOOL BY

THE BRAIN

45, W 1) duwpuwdniawds (1) = /2) = 12 uaz 13) = 14) = 0
113 fx) A2 x—5 wmderenla

46. W ) = x4 +axd +bx2 +ex+d Taoh a,b,c nay d iludwouais dnsmdegl

y
A

W2

0 i > x

M 71,725,753 uag Zy Susnues fx) uda |Z,]+|Z] + 23| +|Z4] Tewimuminla

26
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47. fmuali fx) = x3 +3x2 +kx—5 Wuiladunyuwiidunlszanigadnilu
o o = ¢ o 1 =
@y Srdwawdunn o dunamilvesilanduwyum fix) udrwiniiga
¥ ¥
ilul1dves [k+c| wwmiudeladelalil

1. 30 2. 34 3. 40 4. 44

48, M f(x) = x3+Ax2+Bx+C UTINAWIU 3 510

Taviins1ues f dauny y Al y = 1 wagaaunu x A x = —1 My
udmves A namuaeglurnla
1. (=2,2) 2. (-1,3) 3. (0,4) 4. (1,5)

27
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49. W 0 = x0+ax?+bx2—1 Tao a waz b iHuswausSuwas f(1+2) = 0

# ¢ dudwauiian 3 fo) = 0 uda ¢ Smeglusnla
L ©,5] 2. (53] 3. (3,31 4. 3,11

50. fviualit k dusnowduiinliaums
x*+(k—4)x3 + (38 - 4k)x? + (13k - 100)x + 325 = 0
¥ ]
finndnuaziiiudadou 2+ 3i fusin udrwes k Mnnganhiiumla

28
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99. Suppose that the roots of x3+3x2+4x—11 = 0 are a, b, and ¢ and that the roots of

3 2

X7 +rx“+sx+t = Qarea+b,b+c¢,andc+a. Find t.

100. For certain real values of a, b, ¢, and d, the equation xtraxd+bx2+ex+d = 0
has four non-real roots. The product of two of these roots is 13 + i and the sum of the

other two roots is 3 + 4i, where i = J: . Find b.

29
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