ST ST T o F: TEIA-09

Question Type-01: A+iB ST AP

©  Formula & Concept: q[EI SNGTEATT A 8 TIIAT STONGTETF B ST I F40© LA
¢ D b TR o ST AT ST YR AT 6o I A-+HB SR S 0O T |

¢ IM Y TiHT AN St AR AT OF TR TiveT WA @l Tive] 7R QAT 79 8 ACE 97 I A+iB
TS AP Fa0 A |

[Nute:%= —ija > 0 g, vV—a = Vai]

MCQ
01. Ifi% = —1, then the value of 2;—3‘ =7 [TUT'14-15]
(a) —E‘H (b)g--’t-i | (n)—%—i (d) None of these
2—-31 3 1 3
Solution: (c); Sr Eoes —--}_-;-—i
02. n 97 4ITT ALY AT T @ T4 TR GV (““) =177 [BUET’10-11]
(a) 2 (b) 3 (c) 6 (d) 4
1+i (1+i)? " G _ v U T
s (d); (5 ) {(1-nc1+n} =1 =i"=1qURATISIn =4 G7GVi* =1 ~n=4
Written
03. V=16 X V—1 93 K F7 [BUTEX’10-11]
AATYH: 4i X i = 4i% = —4(Ans.)
04, V=2 X V=1 @a T F57 [BUTEX’09-10]

T V=2 X V=1 =VZxixVIxi=vV2xi*=—/2

Question Type-02: Tifbe] H2ATd TEF 3 SRR HOEF G TIHTT -

& Formula & Concept:

¢ TGN TEET ZE TAE (ACS (HIF Tibe HeA efesw foqa ag)
2 mod (2), |z, r

¢  SIETTT: i @i TR x SO (ATGS AT I @ @1 B 0 Ot @ Sie Fediig S s 9ee |
2. 0,arg (z) Z (x+iy)

foa ore, TP, r = /%2 + y?

wfie, z = x + iy G0 Giver AT 20 O F, [T9a, [z| = /x2 +y2 =1

ENETTG & &FR: (i) AT SMETTG (Principal argument)

(ii) A4 SET 0 (General argument)

»> T SETTT (Principal argument): X-STHA YHIGS AT MY (17 @ibe AT (F FHON (@9 Beom I0a
SIS T ST 9 |
AT =1 < x < 7 (S SNECED [ IS @0 27 G532, 6 F4eam)

» AR SHETTS (General argument): X7 SIS0 Jror® A1fE 31?1 EITERFI‘?? AT SETTD |

g e J/




| wEnEme /A

LI/ A

o T SNETTD e
> &4 BRSI! (1 Quadrant) [arg (z) = tan-1 [i“
> feolT vgeits (2nd Quadrant) [;rg (z) =1 — tan- EI
> PO ST (3r Quadrant) (arg (z) = —p 4 tan-;—ﬂ
» 529 RS (4™ Quadrant) arg (2) = —tan~1 |4
> STFRUE GO AT a > 0 3,
a G AT SETTD = 0, aj QI G =T 5 AR AT SMETTT = T, —ai G T WG = "E

IR |Z1| |Zz| =nI.r

arg (z:2;) = arg (z,) + arg(z,) [T loga(MN) = logM +1ogN 1= 0, + 0,

|31|

-_-n—.

r2

. |21
2

|32|

Z1 _
arg (1) = arg (2,) ~ arg (z,) [T, log, (%) = logl ~ logl ] = 6, — o,

(I) Iznl lzln = o (ll) arg (z“) = narg (Z) [m,]uglaﬂ” - Nlﬂgy ] — no
MCQ
0. — 2= qq NGB Y . [BUTEX’14-15]
(a) % (b) > ©7F (d)
T (a ) = 31 __ (5- Ef:m) (10 +15i—-2i+3)=1+i—arg= tan~12 =.E
02. A—f‘"’—‘aﬂdﬁw'ﬂa b,c 8 dﬁT@ﬂWﬂtﬂmamwmwl ¢ > b T A 97 G0 0 =7
(a) 0 < a < 90° (b)90° < 0 < 180° (c) 180° < O < 270° [RUET’14-15]
(d) 270° < B < 360° () —90° < O < 0°
+i (a+la) (b+ic) | ., _ a(b-c) , fa(b+c) a(b=c) |, .a(b+c)+d(b?+c?)
TAR: (b); A= =0 +id = TG +id = g+ e Hid = R+ i e
_q a(b+c)+d(b%+c?)
6 =argA =tan™? o
@ZF a,b,c,d > 0932 c¢>b R 7N GIGF Y 20 HUGT | AR, tan SAS AT 77 87 41 8¢
Gl | - 90° < @ < 180° 2 AHF BT [tan~? L = n— tan~1Y]
03, ‘2"’”’| G T FAB? [KUET’11-12, 13-14]
24-3] J— /AT /35 .
BVE5 e o
@ )25 ©5 (@)% 02
(2403 _ (z+l)=‘| ]2+11|| -.!4+121 54" 5/65
TATYT: (b); l 243i I 243 | 243l VA+9 13
04, 1 4 /3i @7 T @ WETAD GF A FO? n ) [RUET’10-11]
m - -
(3)2 &2 (b)3 & . ()2 &3 )3 & () 1&m
AT, T -1 =X
Wm:(a);r=ﬁ2+3=2;mnﬁ=—r s 0 = tan '\/E 3
05, (=1 -4i TG 9 [RUET’09-10, SUST’10-11]
( 1—:1) a3 SETTD s o @ o
()~ (®)% ? 1 +i : :
1\ __-=* (tsn*é
IY: (b); —1 +i 0 =tan” :;)- ' o) X’l

e 4 //

oo Ji




VA Y -

Wntten

06, 4+3j Eﬁﬁmww @ SNETTD AT 9| [RUET"04-05,12-13]
TG 4fF, 4 =1 cosO —~-me-- (i); 3 =1 siNO-—--—=(ii); (i)2+ (ii)? =>r=35
SR, (i) + (i) :-tanﬂ——=>ﬁ —tan'l( ) . Arg = tan'l( ) (Ans.)
™ i r =42 + 32 =5; Arg =tan™? (3)

4

07. WGP @ SETTs A T8 —V/3 + i [RUET11-12]

W:W,r=JxE+YE=J(_ﬁ)2+12=W=2
iy -1(1 T _ 5n
SNETTT, O = T — tan l(ﬁ):“—“——

6 6
08, /3 + i WioE LA TEEH F© FA? [BUTEX’09-10]
T V4] = J(VB)? + (1)? = VE =2
09. fAoa wiber s7enfoa Twerrs @ S fAdfar a1 +iv3 ? [RUET?06-07]
A o |z] = \](1)z +(V3)’ =2 GF NGB 07, 0 = tan~1+/3 =§- (Ans.)
10. WEEA @ WG ey ;. —4 - 3i [RUET’03-04]
AN X =rcosb=-4;y=rsin0 = -3 .. I¢&H, r = 5; tand =§ » GG, 0 = -Tr+tan‘1-i- (Ans.)

Question lw.pt-(ﬂ Gibe 7T (AT ST AP

¢ Formula & Concept:
z=X+1y T, x =rcos® YAy = rsin 6 @I x? + y? = r?

- e Feifod coiferra af S,
z=rcosB+irsin® =r(cos6 +isinB) = re'® [TAAH @2 cos O + isin 6 = el
MCQ
01. loge(1 + i) 97 F4if&= Ffd W &FD? [RUET’14-15]
(a) 3 log, 2 + i (b) 2log, 2 + i (c);log,2 -2

(d) ilng,__ 2+ (211 + i) i where n is an integer (e) %lngc 2+ (n + %) ni where n is an integer
TAE: (d); 1+ = V2 (274!
(2v3 = 2i) (—2V3 + 6i) Q7 CoIIFE QIR Al [KUET’12-13]

(a) 16V/3e'"/2 (b) 16y/3e31/2 (c) 16+/3el"/4 (d) 161/3ed3in/4 (e) 16y3e5i/4
FAYA: (a); a + ib = r (cos 0 + isin0) T a + ib = re'? (SR 7@l

23 — 2i @I TEAM, 1; = J(wﬁ)2 + (—2)% = 4; NETTD, 0, = -—tan‘iz—z—ﬁ =-1
8 2VB = 20 = 42 5 (i)

—2+/3 + 6i G TGHAM, 1, = J(-zﬁ)i +(6)2 =43

SIECTS, 8, = — tan™! ‘-—z.r‘ =m—tan~1/3 = E o =243 + 6i = 4V3e's
+ (2v3 = 20)(—2V3 + 6i) = 47 x 4v/3e's = 16\/-E(_‘1+E) 16Tt

N [ E e ) |/ o [/
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03. —1+ V3iTe MU coltez Wivica e v | TS89 TEaT G2 WETs Ffa =1 [BUET'20-21]

2T

TR —1 + /31 O TG, 1 = J(—l)z + (@2 = 2; 6D, 6 = m— tan™ |-"_i-§| = T['—§=?
2’
& COTETI W1 = r(cos O +isinB) = 2 (cusz—" +i sinE:__,E) =2¢"7 (Ans.)

i0 _ 3+ZI 145§ £
04. Wre? ==+ = w@re 6 g W AT [BUET'17-18]
TTAINIR: TET A0, re'® = 2o+ 1o
g _ (3+2i)(2-3i) = (1+5i)(1+2i) 6—9i+4i—6i . 1+2i+5i+10i°
— 3 o — L alB —
C T T e S 8 T e T 1an
o gil0 o (E+51:l;4—9) (1=10)+i(2+5) [ 2 = =1]
1+4
i _ = 12-5i -0+ 71 9 _ 12 5 9 7 0 _ -57 66
=>r-e —-—-+ s —r-e _—-El—-+§1=re —55+551
3249+4356 _ V7605 _ 39VS _ 3
r—-J( J 65 ~ et~ WG

0 =m—tan™ (-&5-) Tt — tan™? (-:—?) (Ans.)

65
1+2i

05. —— & r(cos® + isin) S 0 F14 [BUET'16-17]
T 1 = Cabiaay = e = g0 [P =—1l=—f+i
ar = J (- %)2 + (%)2 = ;0= 180° - -_=1_§ = 180° — tan~* 1 = 180° — 45° = 135°
+ 22 = 2 (cos 0 +15in 0) CTTEA, 6 = 135°
™ r = W (1 + 2i) 93 SNGTTB 0, = tan™12

viiea?
(1-—3i) @70, = -tan'1 3;06=06, —0, =tan™12 — (—tan™? 3) = 135°

1"'—2: = ——(cns 135° + isin 1359)

Question Typc-04: 35 A S

® Formula & Concept:
¢ 3sfare fAef seerte STl
> e e IfE Fdem owfs:
Formula: a + ib @3 T = i%(\/r+ a 5% ivr — a) [T r = Va? + b?] ,
[Note: T[T i @3 A @ 6% AR formula B3 SHoTF o= @2t B @ for <1
¢ T TEES: q3eed 3 5 TE 1, 0, 0
(i) w® = 1, (i) 1+ 0+ w® =0[@EI, 0 =
Shortcut for MCQ:

. |
V2% = a.aw,aw?; V—a® =—a,—aw,—aw

V=331 = ai, aiw, aiw? ; Yadl = —ai, —aiw, —aiw?
¢ vy Efe: VA = x 407 TS I
¢ ghyewERe: Y1 = 1,10, 0% VAR = x @@ Fe @)

Ny /) - /)

—14+/3] (% =1—/3]

2 v 2

2




BTN ) ) T

01. The value of /i is- ' | [TUT'11-12]
(a) +(1 +1) () £G +1) (c) +—= (1 +1) d) £VZ (1 +1)

Solution: (c); Vi = __Y,_(w/r+ +ivr —0), r—\/{]2+12—1 =+ = (1+1)
Alternnhve'—\/_——(w/1+21—1]=-j—5\/12+2.1.i+i =ﬁ\/(1+1)2=i%(1+i)

02. == @3 3efaper e [KUET'09-10, 17-18]
( ) :|: (E + ;i) (b) +(2 + 5i) (c) £(3 + 7i) (d) £(9 + 111) fe) None of these
FHY: (a); By calculator (option check)

03. Ifi* = —1, then /(8 + 6i) =7 [IUT'17-18)
(a) (3 +1i) (b) =(3+1) (c) £(3 +1) (d) (3-i)

Solution: (c) ; Take the squares of the options and match them with the question.
VB+ 6l = +/32 4+ 23.i+ 12 = +/B +1)2 = +(3 +1) |

04. —625 aawﬁfqﬁ (F? [KUET']G-] 7
@i7F02D  OFF@IED @©rxGE)  @OtEGE4) () S(1i)
Y (e); x* = —625 = x% = +25i « x = i% [VZ5+0+ivV25—0] = :t%(l + 1)

05. —8-6V—1 waafymza — [BUET’07-08, RUET’14-15, BUTEX16-17)
(a) £:(1 + 3i) (b) £(1 - 3i) (¢)3—i (d) 3 + i
T (b); £vV=8 — 61 = +,/12 — 2.3.1. 1 + (31)2 = +,/(1 - 31)Z = +(1 — 3i)
Remt: & 2 {Vr+ativi—a) = + (VIO -8+ VIO + 8} = +(1 — 3i)

06. Find the square root of 2i. [IUT'08-09, 14-15]
(a) +(1 —1) (b) +V2i (c) +i (d) (1 + i)
Solution: (d) +V2i= V14 20+ 2 = /(1 +1)2 = (1 +1)

07. (a+VI—a?) +(a-~.f1—a=) T W FE6? [KUET’14-15]

(a) 2 + 24a% — 24a* (b) 5 — 7a + a? (c) 9 — 8a + a* (d)7+15a2 —a*  (e) 11 — 9a + Ba?
A (a); a = —1 IR (T ¢ (2)-2 N ST (A

08. Ifym A —8 — 6v—1 /) [RUET’14-15]
(a)1—3v2 - () %(1-3v2)
(c)1 —3V=-2 (d) £(1 - 3v=1) (e) (1 + 3vV=1)

TY: (d); 47F, a +ib = +V/—8 —_6i=>(az—b3)+23hi=—8—6i;az—bz=—B; 2ab = —6
va’+b?>=10 ~a=18b=-3 .~ ab= -3 “a+ib=+(1-3vV-1)

09. i+ V=i 9ITFI=- [KUET’06-07,08-09, BUET’05-06,13-14]
(a) 2 (b) 1 (c)0 (d) V2
TG (d); (Vi+VED) =i—i+2V-R =2 =i+ vSi=132

10. 8 + 4+/5i @3 I W T [RUET’13-14]

@+@-2)  ©(VI0-V2) ©(I0+VZ) @*B+2) () Nome
STAYI: (c); 8 + 4V5i = 10 + 2VI0VZi — 2 = (VI0) + 2.VI0.VZi + (V2i)* = (VIO + Vi)’
~ 8+ 4V5i = +(VI0 + VZi)

| L) [ o [




e AWV WA - -

{/—mamﬂmaﬁ?

—i,=>(+V3 Loy [RUET’11-12]
(a) =i, ( 3) (b) 1, > ( i1+ +/3) (c) 0,% (i++3) (d) 0, (—i+ v3)  (e) None

- ¥ 3 2 -
T (0); V=i= VB = x . 43 = ;3

“X=1in,i0f =1 { —14V3h _ ¥ —i+V3
{2. The value of /i is- , ( 2 ) ( > )

[Ans: ¢] [IUT'11-12]

+(1+1 :
L+ ©)£G+1) ©) £ (1+1) (d) +VZ (1 +1)
13. 4—4V-1 @37 el COET10-11]
e _"j-—z)l () (4 - v=2) ©) + (VB +2)t - (VB - 2)+V=1
@ £[(/8+2) - @2 - VB)iv=] (€)% [ (V6 + 2)% — (VB — 2T
FAHYI: (c); FNASEDT IR 37 | o | ‘
14. V=16 = . [RUET’10-11]
(a) V2 (b) £(V3 1) @©+=1+i)  (@+V2(1+D) (@3
FAYI: (d); V=16 = V16i% = vF4 = 2yFi = zﬁ- (£2i)
- 2J§ (102 =222 +1) = +VZ(1 +i) :
15. The value of V=81 is- [TUT'10-11]
(a) £ (1 1), (b) % (1 £ 2i) OF-1eES) (@) £ (1 1)
Solution: (a, d); x* = —81 = x2=49j ~x= i%(rl + i)
16. Find the value of x* — 4x3 + 6x% — 4x + 5;ifx =2 +1i. [TUT'08-09]
(a) 0 (b) 12 (c)S (d)7

Solution: (a); (x—2) =i=>x?—4x+4=-1=>x*—4x+5=0
x* — 4x3 + 6x% —4x +5 = x2(x2 —4x+5) + (x* —4x+5) = (x* + D)(x* —4x+3) =0

17.  —i @7 Tye fomfoa criwe Fdm =) [BUET'18-19]
¢ % = S £
AqYH: x = ‘V:T=#x3=--i=i3=>(-?) =1=#T—1.M,mz=?x—l,lm,lm
. e Romfoa cuorwd = i(1 + o + ) = 0 (Ans)

18. =169 @7 3= A= . (BUTEX'18-19)
Wﬁﬁﬂﬁi —169 = x = x* =—169 |
= (13i)? = x*=1131= X "—'(izﬂ = x? —(1 + 2i +1%) = x? __(1 +i)2
X = ((1+1) (Ans.)
1=v=1 [RUET’15-16]

19. 9 fx 34 cos © +isinb, | |
ﬂiq:i’ﬁ\(cnsﬂ +151nﬁ-—-1"E'1"1!:f=-"C‘f"SE"'iSi“ﬁ”"Ez_l"z'}'zu"?"r * cos® = x* —y?; sinb = 2xy

(x2 + y2)? = (x* ,y2)2+(zxy)1=ms 29 +sin’B=1:x +},2_1
i- x Y _
2xz=1+c959=x—~ (1 +cn59)= ARy = iﬁ,.( )

59+1J1-—-cusﬂ) (Ans.)
frdfa 2, £ (V1+co
fo¥: cos @ +isin® = ol0 - qfaE = i(Em)z +E’ = +(C05-+151n )(Ans)
cos %

.IM ) o A




e R s o oo
20. ITEAfaFas2 +ivaZ -4 | [RUET’11-12]
Wﬂﬁ:ﬂﬁ,x+iy=\/2+iwfaz—4[x,yEI]R]#xz—y2+2ixy=2+ixfa2—4
ﬂﬂﬂ‘ xz _YE = 2 ZX}r — 1!32 — 4 (xz +y2)3 - (KE _yﬂ)z +4x2y2 am 22 4 az — 4 = EE
axity?=aix?—y? =2;2x%2 =a+2;x2 =22 -'-x=:i:%(w/a+72); 2y’ =a—2

. 2 .
Ny = i"r:? [RISEERNGE i%{\/a-l-_Z+ iva— 2} [x% + y? # —a Q@ 7 I I +ve)

21. Imfgss Vi+ V=i [RUET’05-06]
TY: 4f7, x3 = R, x; =—i = x{ —-i*=0
=X+ =0= x+1) x2-ix+i2) = 0 (xg —i)(xf +ix; +1) =0
nX= —i,g S Xq =1, _[iﬁ s Vi+ V=i = 0(Ans.)

Rt x =i+ VY=

X =(3) + (7)) + 3. VSR + V=) =i — i + 3V=P.x
x}=31x=2x3=3x ~x=0,4+V3
22. Y-64 ga T {fa ==

[KUET’03-04]
TAYA: Let, V=64 = x = —64 = x6 = (+8i)% = (x*)? = +8i = x3 = x3 + (2i)% = 0
S xX:2)(X*F2ix—4)=0sx+2i =09, x2F 2ix—4 =0
>x*F2ix+i2~3=0 = xFi)? = (V3) = 0= xFi+V3)(x+i—v3) =0
wx=4—VEx=+i+V3 & x =+ 2i;+i+v3 (Ans)
=
x = V=64, x® =—64 , (x2)3 = (—4) X% = —4, -4, —4w?
ﬁ)3=1,£=1,m,m2 X = V4, +V=4.Vo, +V=4 Vo?
= " = +2i, +2iVo, +2wi
Question Type-05: i @3 9te W 77 g2 grar IREP[E
«  Formula & Concept:
Pl =l = a2 _ 2 —1, {4043 = {3 — _j j4n = 4 =
> a, b, ¢, d 510 TS o4 et 2ge, 2 4+ P 4+ i€+ 14 = o
> a8 b M6 whirs fReme Fem &g, i + P = 0
> a8 bR T AT Fed T, i2 + iP =
MCQ
01. Ifi®*=-1,theni+i?+id+ .- 4i25 =2 [TUT’19-20]
(a) 1 (b) —i (c) 1 (d)-1

Solution: (a); i+ i% +i% + --- +i%5 total no. of terms = 25 = 24 + 1
* sum of 24 terms will be 0 and only 1 term will remain.
il i = 140 =

N | - |
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02. ﬂﬁfﬂ—- @Eﬁaﬁaamm

AAYA: (d): a = 12 2 __ 1+%424 :
(): ﬁ:a "—-——-—.'.az=1;aﬁ=(az)3=i3='—i

[BUET’11-12]

ﬁm. o= _ji'_l - _}_ i n m\\ 6 .f3n
AT '_\r"z""ﬁ:ei(*) nad = (EI(I)) = ¢l =cusa?“+isiﬁ3?"=—i .
vdn+3
03. 1 a9 VI I- [CUET’10-11]
(a)1 (b) —i (c) -1 (d) None of these

Question Type-06: v 47 o T {67 €2 w @ 411 AFE

® Formula & Concept:
o m3“+1 same mﬂn ml (ma)n wl = 1" 0= w
’ m3n+2=m m_1m2=m
¢ wWr=()"=1"=1
W AT TTSCF 3 BNl S T ST AP w0 OF GI0ST T = e
That is, wP = w9 [when, q is the remainder obtained after dividing p by 3]
SR, 1+ w+ w? =0
oM, w* + 0w+ 0w =w?+1+w=0
OSITT o U9 SRS TS 9ITST @9Te = 091, a, b, ¢ f&0 T 7AW A, 02 + WP + W€ =0
MCQ
01. 1+ w999 4 15557 =7 - [BUTEX'16-17]
(a) 0 (b) 1 (c) -1 (d) 2

TAALGA: (a); 1 + 019 + 01557 =1+ 0+ w? =0

Question Type-07: *SIHIC T F @ @il FHewwrs

9  Formula & Concept: AT%TE T6a AL qAGTHT IR FACS A |

¢ ive wedna o

> x+iy=0%A,x=0y=0 |
» 'ﬁi‘ﬁ‘ﬁﬁ}‘ﬁ?ﬁ'&m X1 +1y1'8 X, + iy, TNA RIS @AM %, =x, 8y, =y, T

> ﬁﬁwﬂ?wﬁﬁ‘ﬂﬂﬂxﬂyﬂx—iyﬁawﬁaaamwwﬂaﬂn|
> SRR T el G210 Wb AN X1 + 1y18 X +iy; (1 # —yp) @7 7L, R, werger @2 S

TeTP6E Tibel ARI |
S 7 = x + iy GBS @38 n GAGF *1 LA T 2" Wbt ARt 7

¢ o b e g

» (z’ = S o — (3\D
Zg} Zs ¥ -

// Cleg //
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01. u,BE]FE. 2 =—1 tﬂﬂam—_a—iﬁz@:ﬂx «Gq I F? [CKRUET’20-21]
- B e) None of them
(a) (1+B] (b) (1+n) (14B) () (1+x) (e}
o 1= —ix i-xz—ZIx_E:_ B
A (d ) 1+h: 1-Ix ~ 1+4x2 12 1% a—1p :
2x 1-x? _ 1+ _ 2 L odl T2 2 _1 __B
B=1+x=;ﬂ=m€z‘=ﬂ+1 gPve = +1—-1+= 3 —% o I=:'x ad1
02. Ifx= %(-—1 ++v=3)andy = %(—1 — +/=3), the value of (1 —x —y + Xxy) is- [RUET’12-13]
() 0 (b) 1 (c) 2 (d)3

- 1 ——
Solution: (d);x=%(—1+x/—3) =m:y=5(—1—@—mz
1—x—y+xy=1—m—m2+m.mz=1—m—m2+m3=1—(m+mz)+1[m3 = 1]
=1-(-D+1[*"1+w0+w?*=0=1+1+1=3

03. The value of —%+\I—§+J—§+ i e 00 AR [IUT'11-12]
N
OF= (b) +(1 +1) (c) (1 — 1) () +G +1)
} S——
Solution: (a); x = _%+«4_§+J_%+ o DK== xR xS =0 x =2
\

- 2 ]
04. Wz =rcosO+isinB, IS @A, o =1-itan; [RUET'19-20]

HAMY§: z = cos O + isinB
2 2 2 (1+cosB)-isin®

14z 1+cosB+isin® (14+cosB)+isin®  (1+cosB8)—isin®
__ 2(14cosB)-2isln® _  2(1+cosB)--2isin@ _ 2(1+cosB)—2isin B
(14cos0)2—(isin8)?  1+2cosB+cos2P+sinZ2B 1+2cos B+1

_ 2(1+cos®)  2isin® _ Ix2 sin3 cos> 0

-1 - R S T )
~ 2(14cos9) 2[1+:nsH} 1 zcnszﬂ 1 itan

0. J—s +V-3+V=3+ o0 47T Ay [RUET’11-12, BUTEX'19-20]

31:111:(17{:':rf?x=J—3+\/—-3+J—3+---m==-x=wf-—3+x==~xz-—x+3=0

_ ~(-D+/(1)?-4x3ax1 _ 1iv"_ i
sz: (ns:)

06. ﬂfﬁ Ya—ib=x—iy ™, OE@ cwhs @,Va+ib =x+iy [CUET'07-08, RUET'17-18]
FAIYI: (RS O, Va—ib =x—iy = a—ib = x3 + 3x2(—iy) + 3x(=iy)? + (=iy)3
= a —ib =x3 — i3x%y — 3xy® +iy® ~a=x3-3xy? b =3x%y—y3
BIEE) ﬂﬂﬂﬂﬁﬁﬁ“ﬁﬁﬁﬂﬁwﬂfcﬁ]
» LH.S= Va+ib=x* - 3xy? +i(3x%y —y?) = /%3 + 3x(iy)? + 3%Z (iy) + (iy)?
= i/(x +iy)® = x+ 1y = R.H. S [Proved]

o ) | -




TS ey
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07. r () =1 O SO T 2 @ 2, T @ T @, 2,2 + 2,° = —2. [RUET?04-05,12-13]
TN COT SMR, 1 (1) = 1 | q2m, (i)? = (2 + 25)° = (1)
2ri-r+1= 0 9RTT"Y 2,2, =23 +2,3 +32,2, (2, +23) =1272° +2,° +3=1
21 %% =1 ... (i) =23 +2,3= 1-3 ~2,° +2,° = -2 (Ans)
1tz =1...... (i1)

08. Va+ib=x+ iy 0T &M 7 @, 4(x2 — 2 =§+§.

[BUTEX’05-06, KUET’03-04, RUET?05-06, 08-09, BUET*05-06, 11-12]
TAINI: (TS W, Va+1b = x+ iy = a+ ib=(x + iy)*=x* — iy® + 3ix?y — 3xy’
La=xt=3xy’& b= 3x13'~y3:3=x3 = 3y*; E= 3x% -y’
E +§ =x% =3y +3x2 —y2 = 4(x? —y2) ~ 4(x2 - y?) = ‘E T E (Proved)
09. I Va+ib=x+iy W@ E=e @, Ya—1b =x— iy
[BUET’03-04, RUET?03-04, 07-08, BUTEX’03-04, 09-10]
T (ST ©ITR, Va + ib = x + iy = a+ib = x3 - 3xy? +i (3x%y-y?)
sva=x3- 3xy% b = 3x%y - y?
~a—ib= x%-3xy? - 3ix?y +iy® = a— ib =x® - 3x%y + 3x(iy)? - (iy)’
=>a— ib=(x—iy)® ..3/(a—ib) =x—iy (Showed)
10, x=2-iZAax3-3x?+x+ 10 Ga = Rfg = [BUTEX’06-07]
MY x =2-i = (x-2)* = ()’ =>x*-4x+4 = -1 =x°-4x+5=0
X3-3x2 +x+10 = x3—4x2 + 5x + X2 —4x+5+5 =x (X2 —4x+5) + 1(x2 —4x+5)+5=5
1. M x,:x, = (@a+ ib): (¢ + id) T O & 9 A, (c? + d*)xf — 2(ac + bd)x;x, + (a? + b?)x} = 0.

W: :_1 = Z::: — Exl -+ ldx1 = ﬂxz + ibxz I'BUET!N_OS]
2
= (c X, — aXz)? = (bxp — dxy)? i* = c®x{ — 2ac Xy X, +a’ x3 = —(b? x — 2bd x; x, + d?x?)
= (c? + d?)x% — 2(ac + bd)x; x; + (a? = b*)x35 = 0 (Proved)
12. W AdaF=s Ji+Ji+Ji+ [RUET’03-04]
EOILIGH qﬁ‘x — Ji +'\fi+ \h‘l‘ cei ahh e = x% = i+\/l +‘.{i T vee s 00e 00
Vital
= X% = i+x=>x2-—x—l=0=-"x=1i :M (Ans.)
13, x=—-1+4+iVZ2ZTaAx*+4x° + 6x2 + 4x + 9 93 I Ay 71 [BUTEX’03-04]

wm:x=_1+i\f§=¢x+1=i1ff=b(x+1)2=—-2=>x2+2x+3=[1
5t 4 4x3 + 6x2 + 4x+ 9 = x2(x? + 2x + 3) + 2x (x* + 2x + 3) — (x? + 2x + 3) + 12 = 12 (Ans.)
14, T x = 2 + V=3 T, 9@ 3x* — 17x* + 41x* — 35x + 5 @I TR g 57 [BUET’01-02]
s x =2+ 13 = (x—2)=iV32> x—-272=@) > x® —4x+4=-32x>—4x+7 =0
Qe, 3x* — 17x3 + 41x* —35x+5 = (3x* — 12x3 + 21x?) — 5x3 4+ 20x%2 — 35x + 5
= 3x2(x2 — 4x + 7) — 5x% + 20x* = 35x + 5 =3x2 X 0—5x(x>—4x+7)+5 =5 (Ans.)




503 70 T A: TH-09

= Formula & Concept:
Y 9 _ =143 5 =1-vV3I
>V1=10 02 @E, 0 = —,w? =—
Pl+wtw=0w=1

[BUTEX’15-16]

01. GFFT GF0 IS T 0 TA, (1 — 0 + 0?)? + (1 + 0 — w?)? AT FO?

(a) —4 (b) —8 (c) 16 (d) 4
T (@) (1 — 0w+ w2)2 + (14w - 0?)? = (-2w)? + (—2w?)?
= 40* + 40 = 4(w? + 0*) = 4(0? + w) = 4(-1) = -4
02. ‘ﬂﬁx=§(—1 +v=3) a3 y =§(-1 —V=3) W[ (1 — x — y + xy) 9 T L3I- [BUET’12-13]
(a) 0 (b) 1 (c) 2 (d)3
e SRS . G O A} TP
W(d),x-;(—-1+xf—_3')—m. y—E( 1 3) = w
1-x—y+xy=1—w-—w?+w w?
=l-w—-—w+w=1-(w+nw?)+ 1w =1]
=1l=-(-D+1[v1+w+w*=0]=1+1+1=3
03. ﬂf‘ﬁa=§(—-1 +v-3) €32 b --%(—1—\/—3) =W, O@ a* +a%b? + bt WITR @ADL W?  [CUET’11-12]

(@—a+b+1=0 (b)a+b+1=0 (c)a—b+1=0 (d)None

ST (b); G, @ = 5 (—1+ V=3) = @R b = > (-1~ V=3) = &’
a* +a%b? + b* = 0* + 0. 0* + 0® = 0. 0 + (0*)? + (©%)% w?
=+1+0[v0*=1];a+b+1=0["1+0+ n?=0]

[RUET’17-18}

04. 4913 =g 1l grq ) F?
AL 49F3 = 801 = 22046 = 23073 2, 20+ 6 =3w —~3 = w = 9 (Ans.)

05. AFCFA TATH FO7 [BUTEX’09-10]

A 1, w, w*

Question Type-09: Sfoe F27i9 Tnifufes s FFa

= Formula & Concept:
¢ @MGHAMIA z = x + iy 7 G,
» |z+a| = |z + b| FEEERN N T
> |z +a| = k3@ o @
> |az +ky| = |bz + ky| 3T 0 w3 |
> |5y = kik = 10 et Pt ) k # 109 98 et 9 @@k [z + a| = |z + b| (38)
»

2+b

2z = 0 7 38 ot 93
lz—a| + |z—b| = k;|a - b| < k e Tog@ = 77|
> Ilz—-al - Iz-—bll =k;la—b|> kﬁﬁ%@ﬁrﬁm| [T, a, b, k IWI & 73]
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0l.

02,

03.

04.

2z+1
If real part (z_m) = 2 when z = x + iy, then locus of z is-

(a) Circle whose diameter is 4
(c) Circle whose radius is 1

[IUT?20-21]
(b) Straight line whose slope is —1

(d) Straight line whose slope is g

Sulutiun:(d); Here, z = x + iy so 2z+1 _ 2x+2iy+1 _ {(2x+1)+i2y}{x—(y+3)i)
"z+31 T x+(y+3) x2+(y+3)?
- R[ZH1)+2}'(}'+3)+1{2xy—(2x+1)(y+3)} _ 2z+1 x(2x+1)+2y(y+3) _
) X2+(y+3)?2 $ Real part, (=+3|) T xt+3)? .
= 2X"+x+2y% + 6y = 2x2 + 2y2 + 12y + 18 = x — 6y = 18

Which represents a straight line with slope = — _iﬁ = % (Ans).

Ifa cir:plex number z satisfies |2z + 10 + 10i| < 5v/3 — 5, then the least principal argument of z is-
(a) == () 112 () =22 (d)—=F [IUT’20-21]

12 4
Solution: (a); |2z + 10 + 10i| < 5v3 —5 = |z +5 + 5i] < 22=% = |x + iy + 5 + 5i] < 222

2
= |(x+5) +i(y +5)| < 252

= Jx+5)2 + (y +5)2 < 235

2
2
S (x+5)2+(y+5)?% < (s‘fi“s) awsnassais (1)
(i) indicates the inner side (including the perimeter) of a circle

with center at C(—5, —5) and radius, r = WE'S.

Here, OC = /(0 + 5)2 + (0 + 5)2 = 5v2 units and AC = r = - 2-5

5V3-5
Again, B = tan~? ]:_:[ = E and a = Sil‘l""lE = sin™? (_I_) LY

2

X'a

oC 5v2 12
Now, least principal argument, ZX0A = — [§+ o+ [3] = — E+% +E] = -5?“ (Ans.)
Ix— 1+ iy| + |x + 1+ iy| = 4 94! ST T2 T G0 T @4-
@x2+y2=7  (b)y? =4x @y =x+1  @Z+L=1
S (d); [x—1+iyl + x+1+iyl=4= Jx-1)2+y2 +J(x+1)2 +y2 = 4,

> x-12+y2=16-8/(x+1)2 +y* + (x+1)* +y? = 8/(x + 1)2 + y2 = 16 + [(x + 1)? = (x = 1)?]
=16+ 4x = 4(4+%x) = 4(x +1)* + 4y* = (x + 4)?
2

= 4x2 +8x+ 4+ 4y2 =x% +8x+ 16 = 3x* + 4y% =12 .-.";+’;—z-= 1.
Ix + iy| = 5 DT FAAPEA?
(a) STRETCA (b) Wf¥ga

[RUET’13-14]
(e) None

[RUET’11-12]

ORMEIFE (e) To@

d)ge

SE: (d); [x + iyl =5 ~ X2 +y% =5 & x? +y? = 5% J0&7 WA |

05.

2+ G eaened TR i =, 39w @t T e

X z4i _ x+iydHl x+ily+1) _ x(x+2-ly) Hy(x+2~iy) +i(x+2-iy)
TN 5 = Shiysz | (x+2)+Hy (x+2+1y) (x+2-ly)
2 4 2x—ixy+ixy+2iy+y2 +ix+2ity _ x*+2x+y?+y+i(2y+x+2)

- (x+2)%2+y? - (x+2)2+y?
2 F

ﬂﬁwqﬁr (x+2)2+y?
- @7 e st ST, T 930 98 e 5.

) [ v [

[BUET"'19-20]




