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w6 S A BS 6 PT -3 I D 6 C Ryre oz (x,y)A omm B
39 | Afe AD, PT-(F E RS (2w 53T |

@2, BS € PT 7@ € AD, BS-49 97 1, e SRS X’

Y

Feq, AE, PT-43 Toiae o7% |
A AEP € A BCP ST(=idT |
.. A AEP ¢ A BCP 5| | <4, faoeiba Sgel Aig)fetd trd Tsieoiiel |

AP AE PE
m\’ﬁ_ BC ~ PC e

@41, AE=RT=0T-OR=x—x,
BC =ST=0T-0S=x-x,

SIIG, PE=PT—-TE=PT—AR=y—vy,
PC=PT-CT=PT-BS=y-y,

o /- m _ X_Xl _ y_y]
TN (i) (A AR, n XX, Yoy,
aqw, ™o 2N o, o 2
X=X S on y-y,
aT, an-II‘lezl'lX—IlX1 Q'T’my_myzzny_nyl
I, mX —nx = mx, — X, T, my —ny =my, —ny,
ql, x (m—n) =mx, —nx, 3,y (m—n)=my, —ny,
_ sz—IlXI myZ_nyl
X=— y= ———
m-—n m-—n

L @R (x, y) @R (x,, y,) TR ACAES ARTCANSTE m ;0 ST

mx,—nx, my,—ny, )

m-n  m-n
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© @ A=(1,5aRB=(-4,7) =7, 2= P Ky 7= el S a1 AB FeTr2Ra s
3 : 2 SIS AR Ko Iz |

-, P R e, (3XH) 21 3X;:§X5 )

:(—12—2 21-10
1 b
= (14, 11)
-, P gz =iaes (—14, 11)

D ¢ 3) 9K (5,-4) REE FEGS ALTNA x50 Gi) F Taice [es 2w, ©f
featia wea it
4f, (4,3) 8 (5, —4) KRR FCAIGE AAALIR x -9 B!
P R9C® m : n Sl Res 200z |

m((=4)+n(3
- P Rmg @il (y-=i=icese i) = (m)+n )
@0RY P 7 x-90e THAT @ [, Tedii y = 0
—4m+3n _
m+n

q, —4m+3n=0

A, 3n =4m

m 3
T w7
~m:n=3:4

S (4,3) R (5,- 4) R@EE ARas AeTeadled x-SF 7191 3 : 4 SAIte ISes 20z |

@ [ @ (-7,2), (19.8), (15,-6) @k (~11,-12) [ Sfbe sfao@ I8 e 43
ANBEE oy 207 |
4fd, A=(-7,2),B=(19,8),C=(15,-6) @& D =(-11,-12) Ks/fe1 F$&a ot
T iz ABCD GG 599e (o F(H |

AC el s F=iteess = (_7“5’ S 6) (4,-2)

BD wrsfy s wes = (1 2212) —(14.9)

ABCD vg9ted AC € BD S4@3 2 a2 S0z |
- ABCD @5 AI5I%fe |
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CO0-ORDINATE GEOMETRY : INTERNAL AND EXTERNAL DIVISION OF STRAIGHT LINE SEGMENT

10.

11.

Tevd qacs e AReRdiefe (@ [Rre e Sepite [ee ofF =iFtes
[BRREIE]

(i) (6,-14) @R (=8, 10); 3 : 4 SIFAITS SBRSIA |

(i) (5,3) @R (=7, -2); 2 : 3 ST THRCIA |

(iii) (~1,2) @R (4, —5); 3 : 2 SAICS IR |

(iv) (3,2)9=R (6, 5); 2 : 1 SRoiite 2=l |

oA erers [aTea Aaes FFercaieds)ferd wgfava simies fdfy =8 ¢

(i) (54)@R(3,4) (i) (6,0) € (0,7)

(1, 3) &G (4, 6) ¢ (3, 5) RMARE FLRAEGF T F TACS [OT FACT

feang e forf |

(7,3) € (-9, 6) RFarEa FREACF FREAFLH y-S15F 7l F Sepoiite [es 20z 2a

(il

o3 S @ A (7, 3), B (9, 6), C (10, 12) 9% D (8, 9) Rsjfet #lvix I F0e1 G316

AEEE 1S 21|

T (3, 2), (6, 3), (x, y) 4R (6, 5) Jafer #1797 g5 Fa0a1 @ AT 9fde =3,

OIRCE (x, y) T 20 29719 I fo1f4 |

?ﬂ%(xl,yl), (X, ¥, (X, y,) @R (x,, y)ﬁﬁi[%["@"@ﬂ@@ﬁtﬂﬁwmﬂ,

O Y (T, x, +x, =%, + X, dRy, +y, =y, ty,

ABC fagtem A, B € C AR feafba =imies q2ists (-1, 3), (1,-1) @R (5, 1); AD

S (refy 2o e ol |

a3 fagrem foalb Afma =imies TAFE (2, —4), (6, -2) 3% (4, 2); fagaa

fonG wagsa ey fefar f |

a3 faerem Agsfe wRe@ R (4, 3), (-2, 7) @3k (0, 11); faesba ARy

foaiba =iies f2oti7 ea ferf¥ |

33 fa@aw e (MLC.Q.):

(i) (¢ 2m) @& (~ ¢+ 2m, 2¢ -2m) RYACE ALAGS AT SR =P
(@) (4m) (b) (¢-m)  (¢) (m,—9 (d) (m,¢)

(i) A(1, 5) 9 B (4, 7) Raea sREAress Feiaicets P g sraereia 2 : 3
SEAICe o Fa0e P e e
(a) -1 (b) 11 © 1 d 11
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(iii) <> JOEH IR ABRVACT RN (7, 9) @R (—1, -3); Jred ([HF R
@ (,3) (b) (4,6) ©) (3,-3) (d) (4,-6)
(iv) (2, —5) @R (-3, -2) RERE FEAES FHECIAHS G0 [ 4 @ 3 e
JfezRelts e ez | €2 g @i
(a) —18 (b) —7 (c) 18 d 7
(v) PQRS AMSRGH P(1, 2), Q (4, 6), R (5,7) @& S (x, y) AT 20T,

(a) x=2,y=4(b) x=3,y=4 (¢c) x=2,y=3 (d) x=2,y=5

12. W<re Teafefes am:

(i) @i Jren (@™ C G TP AB; A 3 C vz =U=ies I (6, —7) =% (5, —2)
2, B @ RIAes 2417 67 12 |

(i) P e Q R INSTT AT € PO /I ARG IR X-OF @ y-SF (AT [9uioa
ATTIFBH g ILAFC 6 GFF G 4 97 | PQ FRCHILCHR Sy =16 &ife |

(iii) A ¢ B 7 390 BOR € bodf 2 SRS 32 x-9F @ y-SFF (S [WaEd
ATTFOF TG TAFC 8§ IFF € 6 IFF | AB AT Mg =Iies e |

(iv) AB AR ©oiF P @36 R @3k AP = PB; A € B a0 =iAies IS0
(3, -4) &R (-5, 2); P g =ees =2 |

(v) ABCD SITSCH(ER AIgo|feT SHFACE @el | B @€ D [Rvg s=RIies I
(7,3) @@= (2, 6); A ¢ C Raczd =i @38 AC e TR F=iees f&1f2 |
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Co0-ORDINATE GEOMETRY:AREA OF TRIANGULAR REGION

G S| T S T ([0 IR B 197 212
A GHCR [y W pg e (4ot tofke (ol
T | (RGN VRIS ({feler (TR (o1 @ Caftatl el
FPTEET @0 @IS wraelfer [Rvg w=iies
fercatz |

€ 2T RIS KT A (TS T 1 wifera @ oIt sty ey forefey v | feaes foreiet,
A(5,3)8B(-2,1) 'S @IS A @ B ¥ S 8 AB FRETCRICH () [70ef7 371 |

AB SRETRRTE T =\ {5 — (- 2)}12+ (3 — 1) 43

= JA9+4 @55 =.[53 95w
] O G310 79 C ( 2, 4) S |
=i A, B¢ C & foafs el w3 @3t fage (o | (

© =3 AABC (wrias (e el (39 52
AB,BC € CA I8 ) (0 (ZICF 3043 AR AABC (@S (Frgeret folofdl a0 #Aif |

- ~ 1
GRT! BN @ THel Gl A fGoeihIa CHad (Faee] = 5 % ol x Tl -4 ARG
CFgTe foof 0o AT |

O T R =i T e 72re Frei 63 foat ks @i fagrem foat Afem
43 (qgeia (Fiaa Fazre] (Wl S0 21191 2 e |

4, P ( X, ¥, Q(X,y,) “&RR (X, , y,) @~ (I T b

P, Q @ R (A(F x-S &2 T IAFG PA, QB @ RC TG &%

T[&pe] TN I x-S (P IAF A, B @ Cﬁ?{r\o (R <*SeT |

I 27 20 (e,

A PQR (AT (FaFe

= QBAP Gy s (F(ad (Fawa + PACR
GifsifersT ensia (Fiad (Fazret — QBCR Gififerms sl
(A9 (PGP
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L B+PA)yxBA+L (PA+RC)AC--L (QB+RC)xBC
2 2

2
= (Y (%~ %)+ (3, + ) (%~ X))~ (7, + ) (%, %)
=%{xl(y2+yl)—xz(y2+y1)+x3(y1+y3)—xl(yl+y3)—x3(y2+y3)+xz(y2+y3)}
=% XL Y, =Y, Y) X (Y, Y, Y, Y ) T (Y, Y Y, Y
— 3 (LY (¥ ()
(7=, A PQR CH(ad Cramel
=%{xl(yz—y3)+x2(y3—yl)+x3(y1—y2)} ............ (i)
O < () TRTE AR A (5, 3), B (-2, 1) 6 C (2, 4) 7 foaf6 mai o1y fagensia
(AR (e 217 I |
AAIBCC‘W,RICWW e
=5 {5(1-4+(-2)(4-3)+2(3-1)} Pl g5 (x,y)=(5,3)
=% (—15 -2+ 4) 35 &5 (X ¥,) = (2, 1)
= 17 Wﬂﬂ=—6% of G GR (X, ¥,) =(2,4)
@2Y, AABC (F(EF (Fq@rel (I9 A 30 fgejfet wfbg i1 cavsia
it (Clock wise) (€T TCACZ ©1Z AABC -3 (Frqzrat elISF 2T |
I 9fea FI6T @R oo s e saE
AABCCH(EF (Fase ) (oo (e |
AABC-971 (sl
-l s n2(1-3) (-2 (34
1 UFa,
:71{5x3+2x(_z)+(_2)(—1)}zr9mw (x,y)=(5,3)
= 5 (15-4+2) 3 3% (x,,y,)=(2,4)
=% x 13 aefawzé% 5 955 R (X, y,) = (-2, 1)
e, Regejfet 2GR FIBi Koidte Wt fFIteT AABC (AR (Fazpe] 4o 2052 |
©ig, (i) 9 @ faoeE (Faq CFazs
= 5 | X, (¥, =¥+ %, (v, - y) +x, (y, —y,) | @A | ot afeTeet
(modulus) ML 3G (mod) 6T =3 |
|X|LQ?TWQ](,|X|=X Y] x> 0 @IS |5 =5
— X T x <0 GR |-5|=-(-5) =5

QRY, CFIFCET I AMGF 209 AT 1 |
- AABC (%(@q (g% = 6 % o G
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C0-ORDINATE GEOMETRY : AREA OF TRIANGULAR REGION

© r(3.5,Q(-4,4) &RR(5,2) ARmRFE fagerm cwam crawe 2o 3 R |
APQRCWCWWZ%D(4—2)+(—4)(2—5)+5 (5—-4)] If 95
= % [3x2+12+5]3 45 =11% o G

O 3T @, (1,4),(2,3) ¢ (0, 5) Rpfer /=2 |
IM A (1, 4), B (2,3)¢ C(0,5) ARMRE Gosiar CFaq CFawel [« 27 O
(1,4), (2, 3) € (0, 5) fa fonfo s 2a |
. A ABC (a7 CFaeel
=%[1(3—5)+2(5—4)+0(4—3)] 3 4T
=%[—2+2+O]?5f&¢_ﬂ? =0 3% 955
= (1,4),(2,3)8 (0, 5) v foal 1wz |

TSAMR, (X, ¥,), (X,Y,) GRR(x,, y,) 7 o7 e gz a4m
X] (yz_y3)+xz(y3_y1)+x3(yl_y2)=0ml

@ =19 3% @, (3a, 0), (0, 3b), 9= ( a, 2b) REafer T | [fATe ]
© 0.-4).(1,y)a=x(3,2) 7 foa OB AT SRS (AL BT, y-9 e F©
73 f2ora e feif |
4fF, A @ =Ies = (0, — 4), B @ =iimes = (— 1, y) @k C @ =Iees = (3, 2)
@@A B¢ C ANHY,
L0x(y=2)+H (=1 (2+44)+3(-4-y)=0
ql, —6-12-3y=0
qa, -3y=18
 y=—6
y=—63%0, A, B¢ C 7 foaib @32 FeTi AT |
© < vggres st (s fyefera w=iates 71 (1, 2), (3, 4), (5, - 1) € (4, - 3);
POUGIFRe (A CFae 29 B fo1f2 |
g7, A /g R=—iEies = (1, 2), B W@ =4es = (3, 4), C Reyg =iaies = (5, — 1)
@R DIRE R = (4, - 3) Y
AC ¢ GIeT&sT |

.. AABC ¢ A ACD 7f5 fageioia (3q (55T | f
. AABC (&9 (Faere] :

=%|1(4+1)+3(—1—2)+5(2—4)|2%*(&1@5 i
—%|5—9—10|a€fﬂw X'
=|- 7| @FF = 7 TGS

AN
V4




oifee e - Fawcfa
T 20

S, A ACD (F0aS (e = | o[ G5 [fete (4]

<. ABCD bgueiFie (Fiaq (Fazel = (7 + 5 % ) Fof G5 = 12% Rfttas

fageiar Fian CFazs

GFCI(F, GG SIFG (LA (FFazee]

1
= 7 | (X1y2+ X2y3+ XY, T X4y1) - (y1X2+ y2X3+ Y5X, + y4X1) |

1

X X

_7|X1(yZ_y3)+X2(y3_yl)+X3(yl_yz)l ! X2 X3 !
| XXX

- b3 | (X1yz+ XY + X3y1) o (y1X2+ Yo Xy + y3X1) | ir' » 0%

KXKK

Y,

Y Y4 Y

FOSTIFIS CHaH (Faeret 211G 7w (fog Apifod S8

- AZRNE IO CHIT (Fqe]

Xy

.+ ynxl) |

1
7' (x1y2+x2y3+x3y4+ Tt

B (le2+ VXY KT

@ ABC fagtas A, B ¢ C 7 forfoa =iees 790g (- 2, 5), (— 4, —3) 9K (6, —

Tored SR RN IO 217 (2 |

43, BC A1ga W17 D; faered ea@® G, AD SKHF Soi7 SRS |
O, AG: GD=2:1

-3- 2)
2

A(=2, 5)

|

4+6

b

BC 1gg 7y D-9= I=1es = (

2);

47, G @ =R (x, y)
(.2) W

G 7 AD SIS 2 1 1 Seoiite orge=el(d e s Fearz | B4 -3)
. 2x1+1x(=2) o 2-2 _
ool x = 2 +1 Mx= 3 x=0
5
2x(=5)F1x5 ~5+5
W, = = =

oAk, A ABC fagrer eaia@ G-49 =& (), ()
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C0-ORDINATE GEOMETRY : AREA OF TRIANGULAR REGION

@ ABCfagrem A, B¢ C [ fonfba e TS0 (x, y,), (X, ¥,) GR (x5, y,) T,

fToea Sartad =M F 203 @2 |
47, BC g8 w1 D; O3 ® G, AD N3 §21F $R7=w 938 AG : GD =2 : 1

47, AW G-97 RIS (X, y) AX,Y)
D R i1 = (Xz;"s y2;y3)
G AD TR 2 : | SRS SesRielE e s w0z | G
(%) Bx,y,) D (X, 5,)C
2 x 23 1 1xx X1+X2+X3
ModiR, X = 2 1 TX=
~IN 2+1 . 3
_l’_
2><M+l><y Y, Ty, Ty,
A, y = 2 1 Ly
g, ES| " 3

_ X, tX, X, y, ty,ty,
S 1990 ORI FRIEE ( )

3 ’ 3

(ii) =R FTCE AR (7, - 5), (— 2, 5) G=R (4, 6) 77 foafo it aifdre fagrem sarraa =it

el (e i)
1. Teoa MAwRER fageem cFtaq crawe aferwra o wf:

A

Q) (2,-2),(4,2) @ (- 1,3)

() (8,9)(2,6)9R(9,?2)

(i) (1,2),(3,0) 9% FARY

2 R @, (3, - 2), (- 5,4) 9K (— 1, 1) Ky feaqfG 712 |

K- @932, (1,— 1) ,(2,— 1) @R (K, — 1) Rax 952 TR AR Ak w1 |
a5 IR @, (1, 2) @R (-2, — 4) aRE ARG AL THARYA |

2O R @, (2, 1) G=% (6, 5) AR AASS AR FG=-Y (— 4, — 5) @ (9, 8)
ARG S FACIICHE Tl SRS |

Trow elferta eve i wifaiba wccans fve vegaae cFraa crawe A 34 :
O (1, 1),3,4),(5-2),4,-7) (i) (1,4),(-2,1),(2,-3),3,3)

A, B, C "y feafba =i TS0 (3, 4) (— 4, 3) 932 (8, — 6); ABC fagei=E (Fias
e (ol I 9R A [T (A& BC A7 ©91F 1099 (ry e 37 |




oifee e - Fawcfa
T 20

8.

10.

11.

ABC fagtem A R =& (2, 5) @3 fqgeivg Saercms Rl (-2, 1) 2eeT, BC
e Wi RIS ey i |

a3 faere foaft MR =& (4, - 3), (- 5, 2) 9=R (x, y); I Goeta eawm
AR 2T, OIZCA x 8y~ N foefy S |

A(-1,5),B (3, 1)9 C (5, 7) fager AABC-«ar /1< | D, E, F 9215 BC, CA € AB
g7 W1k | DEF faoeiaR (Fa (Fawre e SE @32 12 @ AABC = 4ADEF
33 f=a et (MLC.Q.) :

() (0,4), (0, 0) &% (-6, 0) % foafs == 91foe fageiwr (waa cwawa
(2)24357€F  (b) 1237 43T (c) 635f ¢ (d) 8 75 @

() (7,-5), (-2, 5) 9= (4, 6) 7 fo=6 =@t sifos Gorer saratam =i
(@) (3,-2) (b)(2,3) (©)(3,2) (d)(2,-3)

(i) ABC ! fqgrem ZABC = 90°; A € C Rz =iies IAF (0, 4) @R
(3, 0) 2031 ABC fqgeiar (5Fas (Fazrsl
(@) 12357« (b) 637 9T ()24 (¢ (d) 835 T |

(iv) (0,0), (4, —3) =R (x, y) 7 fofG A< Zeat
(a)x=8y=-6 (b)x=8y=6 (c)x=4,y=-6 (@)x=-8 y=-6

(v) ABC fagrsa A ARz =& (7, 4) @R faeeita Samd R (1, 2)
(a1, BC g8 sy =aies

(a) (2,-5) (b)(=2,5) (©) (2,-5) (d)(5,-2)

12. 7P Teafeles on :

() ABC fqgres qgsajfer Mg =4S (0, 1) (1, 1) €=k (1, 0); faeres waats
e oo T |

(i) <= Torea T =G (6, 9) = Y ARWH = (15, 0) €32 (0, 10);
PO Az e foef S |
Lo

(ii)) (a,0), (0, b) &= (1, 1) famy Fomfb Farware 2wt (a2 @@, —
() (1,4),(-1,2) a3 (-4, 1) v foafo mat oifde fagoz (wiaa craws fam 37|

V) (X-y,y-2), (=X, -y) R (y, z) 77 foas 7=t oifde fagres sawrms =ies
IGIRE




2 1 ‘ (LOGARITHM)

S I OLAS GH FICET AC6H BiG (217
wCeaffet A foTrd (eifasara (reite Bife
MCACR | SIS @ BICh (o7l FRA)feT I @
G (AT (AT | S Y 7] IS G5
2T 2 for4et | Sl wared Cefd b6 (oot
-G G5 AL (QCE o147 G (318 AL
2-GF (I qICO SR [ F17 (53] F2 |

TSR 2-9F A 516 (A7 (A 8 7T @IS forde

TN 2-97 (@ QTS 8 ANE @R |
2°=8

GF G 2 -G 210 56 (o9 (ATF 64 71 (@IS o7 |

2-(F (I 9ITS THI® F40eT 64 Al FZAR FF
4, 2= 64 = 2°
S.x=6
AR, 2-95 TS 64
T ST 2-4F 201 BB Coiol1F (AT 7 7R ez |

SIS 2-(F (I AT TAI® FAC 7 27 (72 |

43, 2°=7 (i)
B aAl=fRe 2fER @ @, [, 9, O @R Sraied (Involution) [ 9® I (X, 52, 343
epiv], SREres (Evolution) [3[&1 el (514,./5, A4 2oii] @3 6 & Gfers 2fEi 2l x-aa e
(IR FCS AR 1 |

g (1) 7R TP AN FOICT A1 2
SNV QIR IR FCE SR (i) 7R ANFACR AN Fa00 Al | FAolifamess aimeies
T TS TN T AL CTer el |

oEl (ref, 22 =4 @R 23 =8
TOAR FATS ARG, 2% = 7 20, x G G0 AT MR TE (@2 < x < 3 A IR (17

I AT Sl log,7 Jfer |

J. 2% =7 ARSI AL FCA 2112 x = log,7
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A@: M a8 M b A3 RN @3 a > 0, azl @33 M > 0 2, OCF G0 87 AL X-(F
4 a-g3 HATATF M-GF S9N o7 27 M a=M 27 G & x= log, M;
M=1 @9 &« log, M = log, M 2(J, I @32 @G IW a = b =T, T M=1 @F
@) log M D ey (Unique) ST AT |

@, log, 1 =log, 1 =0; (P2 =1 @R 3°= 1; =% log, 5 #log,5
SR,  log,8 = 3; e 2°=8;
log,64 = 6; I 2°=64

€ TR T 2-a AT FIFCIICE 0.25 for<eT | @ SOl A=l G2 S 2o

(@ =® 0.25 23 fafR |
2x=(.25
25 1 1
q, V=— J2=— Q2=
100 4 2
2x =122

Mo, log,0.25 =-2 [QACY, 2°=0.25 ]

© =if log, 81 71 o e ol
ﬁﬁ,x:logﬁm
RS (AT AR, (V3 =81 =3¢
A, 37T =3 A =4
Sox=8

Owﬁlogﬁ343—aaﬂm&ﬂmw%ﬂ| [fce (4]
[ M > 0 @R a > 0 a1 1 27 ©IZCe b ol 7ic@l A 12

(i) ST M < 0 9= a I 0 log, M -1 S 2NeAT
G2 7 |

M log, (-5) = x T, O(F 2* = -5 F(© (A |
g 7 MZ 22> 0; TSR, M < 0 TRIT log M SFES |

(ii) TEICTT Y A=A M = 0 G<R a FGIFIR 70 log M- T #NE (51 F47eT |

T, log,0 = x T, O 2* = 0 ZJ |
ey T Mg 2> 0; oA, M=0 SR log M P& |
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(iii) AR TY 7 a < 0 G M FREN 0 log M= S 2N (52 T |
(a) T log ,16=x T, (T (-2)* = 16; oA, x = 4
w9, A log, 16 = y &7, ©F 2 = 16; widfe, y =4
" log ,16 =log,16; % log M =log M 201, a = b 2 T4 M#1; g -2 #2
TR, a < 0 GIR M ARG e log M-4g I« By (Unique) < | ©i2 a < 0 ST
logaM O N\O[F O[] SHRERN\ |
(b) SR TEr® a = 0 G7% M FREIN = log M- S AN (53] e |
log,l16=x  ..0°=16; % 0*=0(x>0)
TR, log M OPiREENe T3 a = 0
(c) G TEr® a = 1 478 M AR W log M- S #A1e1 (5Bl w2
loglo=x  ..I=16; [F BT IRAN x-4 & [* G B A7 1
TR, log M SPIR&Rs T a = 1
(iv) FeCex Y et a < 0 @3k M < 0 03 19 Nfavcs i 2111 (521 3261 |

O 1oz (- 16)-a7 T sttt A Rt i (e <)

( frm =t —20.1 )
(Dlog,(-7) (2)log0 (3)log2 (4)log?2 (5)log7 ~aefers = »fea A et 7y
(S HIFCAICE 76 27T 8 '@ 32 foreieT |
© f 2 e aAicsics 8 @ 32 -« wsife forf
log8=3 [.2°=8]
log32=5[2°= 32]
© : Fam e 8 32% 2 _ gz Fpelfave R |
log,(8%32) =1log,256 = 8 3+5=1log,8 +1log,32 [ 28 =256]
M, log, (%) =log4=2=5-3=log,32-1log38

@ VM ¢ N @ @A A A A M > 0 @k N > 0GR a (7 (@A @ e AR
a>0, a#120e, log M, log N-4< 31217 log (MN) '€ loga% - (3 2 I R AR (R
43, log M =p,log N=q
SLar=MyRat=N
. MN = aPxal=arH
S log MN=p+q=log M +log N
L (AT log MN = log M +log N v ¢))

. log, % =p-q=logM—Ilog N
(#IeT, log, %: logM—-logN ——1I




oifoe e - Fawcfa
e 21

@ Sy 2-9 T ACATE 85 -1 aiifamy fofm 37 8 F iz @l
log8=3 [.23=8]
2
S, 8% = (29) =219
log,8°=15=5%x3=35 xlog,8

° M, a, ¢ (@ I foq w714 M >0, 2> 0, a =1, logaMC—ﬂﬁﬂﬁEWﬁWﬁCﬁi{I
44, logM=p Sar=M
Me = (aP)c = are
Me>0, @y M >0
S logMé=pc=cp=clogM
S Cole s, log M=clogM  —— 111

@ g s 3t @onfaves faa AfEET F300 512 e log M -F log M
( (AT b (AT G0 AFT MRAN € b #1, b > 0 ) -4F AR S FACO 513, O
IO 2 F79 (MR |
4fd, M, a,b foab AW AT @A, M>0,2a>0,a=1,b>0,b= 1
SIER logM=r ..b'=M
@R logb=d . a’=b
S M=b"=(ad)y = a"

. log M=rd=log Mxlog b
.. CAAeT, log M = log, M x log b — 1V

I (AT IV #1¥® 4 5 19 NfaVess 9@ (oeis @32 [V R Fa (00 el ARRSTa 99 <@ 23 |
log, X~ LS (I AL (T AP 40 (19 x 8 y 46 BT RN, x>0,y > 0, y = |

4 6 FANMCT 919 QNS TRV A<Sl @ g (AT 1 < 7o140e 207 e |

i) log1=0 [ a%=1]
ii) loga=1 [a'=a]
i) a'e.M=M [4f3, logM=u..a"=M." a'eaM =M
iv) logbxloga=loga=1 [F@IV (F “Z]
1
V) logba = @
vi) log M= lloogTal\; ["logM=logM xlogb]
vii) log (MM M......M ) =log M +log M, +log M +....... +log M [T n G LIS
GREISY
viii) log 1 [ @29 log a% =log1-loga=0-1=-1]
a
ix) &M _ g M g 1y (s siig)

log N log, N
x) M log M =log N2, 9 (IM =N

[log M=log N2, a*aM=aeN - M=N, (iii) 7% (2 (#1131 |
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@ =ifi log, {log,(log,,81)} -«= ST fefr 3 |

log, {log,(log ,81)}

= log, {log, (log,;3")}

= log, [log, (log,, {(\3*}")]

=log,{log, (log , (V3)")}

=log, {log, 8 (log \3)} [ log Me=clog M ]

= log3 {log, 8} [ logaa =1]

= log3 {10g223} = log3 {310g22} = log33 =1
@ i3] log,10 —log, 125 xlog5=1 — sie (|
A =log,10—log 125 x log,5

=log,(5%2) — log5125 X log85

=log,5 +log 2—log. 5 x [."log MN =log M +log N @<k log,

1 1
log 8 a= logab]

=log5+1- 310g551X @

=log,5+1-3 x 355 =log,5+1-log,5 = I= i [emtifere]

[."log,a= 14 log M°=clog M]

25
@ Eﬂﬁ(ﬂog_ 2log57+3 log 20 ) G TS Wi 2R B0 e |

\BRICE \%MRT QT G SHIICS A S log M 101 I3 log | M]

7 log 190 “21og §i+31 og 2(1)

=7(log 10—1log 9)—2 (log 25 —log 24) + 3 (log 81 — log 80)

=7 {log (2 x 5)—log 3%} —2 {(log5>—log (2° x 3)} + 3 {log 3*—log (5 x 2%)}

=7 {log2 +log5—2log3} —-2{2log5—-31log2—log3}+3 {4log3—log5—4log2}
=71log2+ 71og5—141log3 —4log5+6log2 +2log3 + 12 log3 — 3 log5 — 12 log2
=log2

@ wifs 7 log 16+510g §Z+310g 2(1) =log2 — @id 3z | [ fee 19 |

@ - o - = e e <R

4f3, g =x
log i z—i
212
X732 =75
A, (x 3 ) =(%)2 [SeTo( 991 i3]

1 1
@ ox =g A o = x=4 il e 4

X
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@ 0.04 -z iz - 2 20, P R 2 9w FR | fe Bl

|
@ < = + b = 7ab =, w1z cwi‘czr,log;— (a+b)== (loga+logh)
s 9cR, a’+ b?=7ab
ql, a> + b? + 2ab = 9ab

A, (a+b)y> =09ab

< e

i, log (a +b = log (ab) [ SSTATT log fofeT¥ |

3
al, 2log (a J; b) = log (ab)

s log(a—;b) =%(1oga+1ogb) [ =i |

]
@ <o —11ab+ b= 07, O Wﬂlog%(a—b)ZT(logaﬂLlogb) [ferer <]
RFCATS FCIAICS S9! STl fore A0 el 10
fRetaer 2T, i) log, 10 (ii) log, 100 (iii) log 1000 (iv) log,,125

@ o fetivem o sl s e
)] log ,10 =1 (i) log ,100 =log 10> =2 log 10 =2

(i) log,,1000=] ] [feter ferf]

(iv) log 125
= log 5’
=3log 5
=3 loglolz_o
=3(log ,,10-log,2)
=3(1-log,2)

g (771 FTaNfeae Wi 10 Sitns < @11 2
feTIe] 10 ATATH R AT 71 M(> 0) -9 5N 92 7eifba 7iigel s19iifans (Common
Logarithm) <12 |

e SN AN 22 Ble] FCARER (2 @991 (Henry Briggs) | OF IS S0
I FCA G2 RO AN AACE @911 #1%iS (Briggarian system of Logarithm) -€ Je71 23 |

AR TN =Sl Sy (FI SN Sl A G2 T 2
e FoffE =IeT o=l Fieifa= welfaws (Natural Logarithm) 59219 S |
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(I ABI A M(>0) -9 (T SN 41 e [T e 2062 2.71828-9 FIRihifR
wigfie 2@ 3 -7 TIE] G GAR SRE™ A< Transcendental Irrational Number)] (12

SR M-(F ieifas @/oifams o1 &7 |
O TN -G AIeIIG LS 21T AR SRS 2N [088 & (AL~ (T 720 | Felf
SN SCeTw I w9NM-a2 (AR #ife <@ 23|

a b P
@ log,, (g +— +2)=log, 4 T, a 8 b - Ty 7~(F ¥ |

a b
logw(F + ?+2) = 10g104

a’+b*+2ab
ﬁT, loglo(T ) = 10g1022
, @Oy

ab

4, ( atb)? =4ab
l, (atb)*—4ab =0
SR (a—b)? =0
al, ab =0 5. a=b «f5, a8 b -aF Ky FTRF |

11
@ 119 30 (1R @, log, 3-8 - G A0 AZ |

«fq, log103 =X
o100 =3
% @%—é@“@ﬁ@ aaa) [
10 =3
(10%6 =36=729
10% =729

@Ry, 100 <729 <1000
, 102<10%<10°

, 2<6x<3

1 1
’ 3 SX<7g
1

1
:W.j i) ?<10g103 <7

Rl
Bl
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@ T x=log, a,y =log, 2a gk z=log, 3a T, ST LI FH @xyz+1 =2yz
x=log, a,y=log, 2a @R z=log, 3a
ANF =xyz+1 =log, a x log, 2a x log, 3a+1
=log, axlog, 3a+1

=log, a+1=log,a+log, 4a

= log, 4a’

=log,, (2a)’

=2log, 2a

= 2log, 2a < log, 3a

=2yz =Tl . CoIET, xyz +1=2yz (efer®)

@ x =log be,y =log, ca L‘I?T‘iz=logcab?a_@[,CW‘?IW?C?I,X+y+z=xyZ—2 [ et (4]

1 lo lo
@ 8 X om oz, X% yY.z?=

y—z Z—X X-y

lo lo logz
44, CAR. A =k [ (T k # 0]

y—z Z—X X—y

logx=k(y—2), g,  logy =k (z—x) G logz =k (x-y)
ql, x logx =xk (y—2), <A, ylogy=yk(z—x) ql, zlog z=zk(x —y)

ql, logx*=k (xy—2zx)...(1) 4, logyY=k(yz—xy)...(i1) <, logz* =k (zx—yz)...(iii)
i)+ (i) +(iii) F@M, logx*+ logy+ logzz=k[xy—zx+yz —xy+zx—yz]=0
Ql, logx*y¥z* =logl [." logl=0]
X% yY.zt =1 (e=ifae)

logx logy logz
@ 3 = = T, OIRCET (AR (T, x* yb. z¢= 1
b-c <c¢—-a a-b

logx logy logz
s, b-c c¢c—-a a-b “kk=0)

S logx=k(b-c),logy=k(c—a),logz=k(a—Db)
A, log (x* y°. z°) =log x* +log y°+log z¢
—alogx+blogy+clogz
=ak(b-c)+tbk(c—a)+ck(a—b)

=k (ab—ca+bc—ab +ca—bc)

=kx0=0= 10g1 mg\) X2, yb. 7¢=1 (mﬁa@)
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b
@ M a2, b = a*3, b* 2, WIRCT MR (T, x log P log/a

a2—x.b5x:ax+3 -b3x
be ax+3

b3x - a2—x
b S5x—3x — ax +3-2+x

<

<

b2x — a2x+1

M

s b*=a%a

A4 4 4 4 4

b 2x
> (?) =a
b
W‘{,log(?)h:loga [CSTTHF log elw]
<, 2X10g(%)=10ga
b 1
<, Xlog(?)ziloga
1
<, Xlog(%)=loga5
b
~ xlog () =log/a (&wfe)

. 2.
@ ST B (i) log x—log /X = w(n) log, log, log,x =1

. 1 | 2
1) og x—log, /X = log, X
R 2

A, log,x—log X2 = Tog, x

1 2
A, log, x— 5 log ,x = —10g10X

1 2
ql, 5 log x = log, X
2, (log,x)* =4
ql, log x =%2

log x = 22T, x= 102 o x=100

I, log, x = —2 20T, x = 102 X = L

1 100
e s, x =100 31 100

(i) log,log,log x=1
al, log,log x = 2! 4, log log x = 2 al, log x= 2 al, log x= 4
0, x = 24 L x=16 feycefr s7atigie, x = 16
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T wR—21

1. == :
1
() log () (i) log,,, 0.000001 (i) log 7216 (iv) log, 1728
2. (1) 625 -7 TN 4 T(&, a0 F 203 =207 Fea Bifd |
(b) 5832- @3 FllfRWH 6 2T, el F 2= 29717 3va forf |

3. (a) 1+loga=2log,b T, a (F b - 7 A |
(b) 3 +log,x=2log, 20T, x (@ y-43 3l 2] |

4. W= fcfy=fa

(a) log, [log, {log, (log,27)}]

) logy/27 + log 8 —10g+/1000
log1.2

() log4xlog,5xlog6xlog7*log.3

384 81 5 1
(d) log, = +10g103—2 +3log,, 3 +10g103

5. e e
75 5 32
(1)10gﬁ—210g?+10gm—10g2

1
(ii) log,,15 (1+log, 30) + ?log]016(1+10g47) —log, 6 (log 3+1+log,7)=2
(ii1) log,log log,256+2log g2=5
(iv) log > x ><logy2 yxlog , z:%

1
(v) log,s axlog ; bxlog;c= 57

o 1 L
M Tog cyn ~ Tog,vp) | Tog, vp)

.. a’ b? ¢t
(vii) log e +log - logE =0

(an) Xlogy—logzx ylogz—logx X Zlogx—logy — 1

6. () T log X2¥ =5 (logx+ log y) T, W OIE (- 4 =23

(i) M a*+ b* = 14a2b* 2, ©I2CeT (MR (T, log (a> + b*) = log a + log b + 2log 2
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7 o logx  logy _ logz

= 23, ©iztel (iR (T, xyz = 1

y—z Z—X X—y

logx  logy  logz
m(ﬁb—c_c—a “a-b Y T A,

8.

(@)xbe.ycta zatb=1 (b) x b2 betel yc2+ca+a2 g arabibt — ]
9. ﬂﬁ,a3*".b5"=a5*".b3X®,WW®,xlog(%)=loga
10. TNy F
(a) log ¢ [log, {log3 @+17} 1= % (b) log 8X+10g XTlog x=11

11. (12E log, 2 —ﬂ?ﬁﬂ?% nﬂﬁ‘(% -4 WK SRS |

12. =3 fawgi e (MLC.Q.)
() T log;0.25 =4 27, OIRCET x -4 A

(@ 0.5 (b) 0.25 (c) 4 d) 16
(@) log ,(7x—5)=22CeT, x AT

(@ 10 (b) 12 (c) 15 (d 18
(i) log ,3 =a2(e, log 27 2

(a) 3a (b) % (c) 2a (d) a
(v) log;x =a 7, log , 7 x A

() % ®) a © 2a d) 3a
) log_ %:_ %5(.?{ X~ G e (1 1

(a) 27 b)) 9 () 3 d 37

13. FrY Teafefes el
i) log,log,log, 256 -4 ¥ F© 2 &< M |
(i) log En +log En +log Z“ -4 W 9 2 A9 S |
(i) oraiE = x

(iv) log 2.log 25 =log 16 .log 1030, x -G T R FE |




22|50
(SET THEORY)

(TG QA (S AHCETHL (IO G010l Wz | B et Af 1 e a<onet 2lq ) @
Zldl, ¢ AT (TR, GFee (57, S9N 92 T2, SRS ALY A, el FeTcal
CalTS1 B | 22 A6 (G Trizael wel o1ow FCACR, 92 Wersjfet (b 19w 0 =11 | 75 (1027 96 v
15 919w |
G2 S|l tay @3 weT(F G e S 2N SIRAR (Sifers 1=l izw =Iite | Sise
Afos FCa A (finite) (T 7 (el RIGRN) A SEI (T TG FAIPTIR) ALIF TS
(concrete) (N «1% (&g = @=r) At l?l\l\g (abstact) (TN AL AAFIR) THAMITTR AT
(collection) RGBT |

@16 ©g SlfTeHITET G0 Foiee | AfTO=NCE (- (PG KT SIS T (50T (T
Tt (calculus ), resifee, \91IQ§<D oo fav 2ol Cﬂ?m NERIEANM ﬁ“ﬁ@‘v‘fw
M 97 | 209 lfefoes &t 961 [George Boole (1815-1864)] @2 IR A SCeNB2TS
A | AT il siferees ot s, fof. #9154 [George L. P. Cantor (1845-1918)] R=afoa
Ag© THS HY FA | OICFE (16 OGS &l el & |
CTCBR el
74 (distinct) TR ISR (Well-defined) SRS (AT 76 *¥A 10 RIEESENIRISHIN
(FIC B0 7RI (Collection) 1 RCE (Aggregate) (316 I61 203 I

(i) =R IPIreErs (Well-defined) 27
(i) FTRICTR SGof© I 76 TF 777« fo (distinet) 27

PR Fwte H I
T (I 2GR AR T 14 2 (ATF 14 I27 3 WP OIR O (o 78T | iRt «@ft
PRI |
g T (ifels IR 2la-RIGITR (6 Cofs 789 713 | TR iR =< Fpicesis 17 | At
AT GG (15 9197 0, (5 AR fonfun (16 51o7 T 11|

orze 99

ALFeTe 32S AT 0T ATST ST A, B, C, oo X, Y, Z Zoifv e 76 @R a,
b, Cy e, X, Y, Z 3901 (RITH! 2Ted 574 WW%@W&%{ (elements) fofzee
0 2 |

a M I P16 A-9F 916 ST 27 O IS a € A (a belongs to A Jrol ) vz
BT 2 F | QG a W @I (6 A-9F (FCA S =l 27, O3 79010 a ¢ A (a does
not belong to A F¢7 #if%) % == 2w T |
‘& ozl [ TefeTleTisr (T Tl G I Gop1IReT | ORI 9fefsin Peano (1854-1932) @2 «3
o 2 I |
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SET THEORY
(A oMt 2l
(T (BT TOI 2] 1l 2 |
(i) wIferd #=f® (Roster or Tabular method) (i) 16 fsfiel #/%f® (Set builder method)
EillCRCRGIEREEC R (Tl
wifers! o @ 3AfE aeeng Fa1ef g @6 V 7l [l e I, V = {a, e, i, 0, u};
wdffe, G2 2%STS (6T AT SHAMINCE fols I Sy (574l 27 |
@15 fsfiel 7w V= {x | P(x)}, @RI P(x) 20T SRANGT qefaisiia F<el 712 | wreffe « 3
A=STS AN (FITA G5 A-AF ATSIFD SAMI x, G0 7 437 A1 (@AY P(x) (I 5T O
A= {x|P(x)}ql, A= {x: P(x)} ST A 6 e/ F1 27 |
e fom Tomre F i A= {2,2) 8 A= {2} 43 | 92T 2 82 Tfew, ©iF 2-(F
OFAIFE (e I |
el ARYFCZA I
Sifer e : FrelfRE AR A2 @6 N =[O FEAN = {1, 2,3, oo }
16 fosfiel 2l : A = {x | x 93 eI 7Ram)
BRI AR F9 A2 16 V 20, V = {a, e, i, 0, u}; TS R SAMICE STal A
AT GTAII I AN V = {a, 1, ¢, 0, u}
A @15 (Finite Set):
(& (ATLBR SHAMITTICR AL AT OICF A (6 A6 | (@3, A= {1, 2, 3, 4, 5, 6},
V={ae,io,u} 2|
@TCOR SAMIT FA[C2F F4
GG AN (76 A-aF S 372271 (Number of elements of the Set A) T n 37, ©@ n-F A
@TGA @l (Order of the Set A) At @R @fb | A |3 n (A) [Order of Set A 71 #If%] @i 3jfo®
A2 I n (F 6T 2T A CFLIF A& 721 (Cardinal number of A) |
n(A)=64Rk n(V)=5
Im, X = {1,1,1,1} =0 GG, ©@, X={1}; I, n(x)=1

AN @16 (Infinite Set):
@ GICHR TAMIN ACZA R S SIS SR (6 A0 |
@, (i) FeIRP AT AN = {1,2,3,4, o } @5 SETN (16 |
(i) PRAE EBZ = {oene.n. -3,-2,-1,0,1,2,3 ........ } @5 ST (76 |
@F9int (16 (Singleton Set):

(T (63 TAMI 7R ¢ SICF Gl (A6 0T | @, A= {2}, @30 GFoI7 (376 |
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T ;22

*<y @15 (Null or Empty or Void Set):
OB (TCHF T (I TS 1 A €2 GIBHE % (6 T |
*[ef) (663 & opwg O A1 { | o =il vffow w1 23|
G, D = {x : X GF0 TIG WAV GR 2 <x <3 }
() 7 GIHA ToAmI <7l X |
(i) *[+ @G > @16 |
(i) @ @5 @az {0} 6 «F 77 |
(iv) @ G616 @2 { @ | 6T for | @ =l =+ G5l 3fbw 27 | 5 { @ | G166 @ g
@16 IF 96 G2 (e G (6 T 2 O wiefie [+ (76 |
(v) * @B o= (unique) | GIEG) FUNE G *[) @16 (=14 27 11 | 7@ %= o
(o7l 27 |
(16 T2 (6 (Set of Sets):
G CTC6H AT SHAMIN (15 20e1 €3 P (TGRS (16 031 |
@ {{1, 23, {1}}
QI G5 (16 O+ G5 ETCE SHAmIa B0 (e 200 | 96 TP G0 Tl SoAMI
AT ORI (16 ©0ed OIS ATAGT L=l (T Ol A5 (7!, Gt afo T=iee! Tenf |
GT0o4 et (Equality of Sets) :
A={1,2,3}, B={2,3,1} ek A=B
C ={x | x, 'steep' *o7 4G <} = {s, 1, €, p}
D ={x | x, 'step' *o7 €« 3} = {s, t, e, p}
. C=D
IM AT @6 A € B-(© @32 Soivie A, O (I6 G0 Al Te7 204 |
e, A=B2R@IM x cA>x e BERyeB>ye AT
SR - iz Wie ‘= R 9 2 | = A e al (TS wepyfe
(Logical Implication) (AT 23 | (‘=’f5% Implies that or means that ¢ #If% 1)
e n(A)=n(B)%, T A=BZEI @HA={1,2,3},B=1{4,5,6}
ok, n (A)=n(B), FEA£B; (13 € A53 € B(‘ @2 5% does not imply that 9¢71 #I(Y)
e % A=B2, 5 n(A)=n(B)aA|
TG @ UG (subset and super set) :
IMA={1,2,3} 9B ={1,2, 3,4} 96 (1627, S A G B (IL6F SHAI I&1 203
@32 B G600 A (TU6E S <11 2G4 |
M (@A G5 A-9F LTS T2l (element) ST9[F €Fo (6 B-4F oA 27, O A
(T50F B (054 230 @R B GI60F A (1057 S0 Ie1! 23 | For2ea =ity (+711 28, A < B;
M A =B, TG A, B -99 S 23, 93 (eI WA B
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16 ©g
SET THEORY

AQBW{E}I, xeA=>xeB

BQAW{@, yeB=yeA
M, Ac B4R B C A 2¥, T A=B (A |
{1, 2, 3} @NGF TG =61 @, {1}, {2}, {3}, {1, 2}, {2, 3}, {3, 1}, {1, 2, 3}.
O (¥ (610 I G ST |
(- CPICAT A PTCHT S2TCHT AU 27 (AT n NN GIG09 CAMICAR 72T |
GUFCE A (TBF G2ITAbS)feTa AN 2° = 8; (el n(A)=3
A, B850 BI(10 2(3 AM GR (76T 3M A, BRI PIEL R P A = B=|
{1,2, 3} @R oFS GATHAT 2@ @, {1}, {2}, {3}, {1,2}, {2,3}, {3, 1}

AR (T-CFICAT I GTCHF n IS Sovle [T e F© TATGIG A2 2" — 1; (@
AU AF© GACACHS 7T (22— 1) =7

AT 15 (Equivalent Set) :

(G AN @16 A € B -3 7130ge1) el 713 A T (06 SoAMIA IR 468 2 |

A={1,2,3,4} @& B = {a,b,c,d};n (A)=n (B) = 4; TR A ¢ B ufb 7IgeTy (375 |

(G AN (316 AN BT O A9 20 | 5 76 A9ty (316 A 1€ B0 2N |

&= 6 (universal Set) :

(16 A< A TPTIT (I (P CFC@ G5 G0 FTL0F ATAS 2T (T, €2 TP
SIS A4 EB9JfeT @B (IG6F S2ItHG 23 | G2 g (IGO0 €2 PR S (59)fera
AT AT @5 0T | AR GI6C AR U Srwg ez Ao 1 23 | @5,

47, G wCess A foxis G5 A, B, C

GRA={0,1},B={2,3},C={1,2,3,4}
TR, AT AR GI6 &qre #iT U = {0, 1,2,3,4,5,6,7, 8,9}
AT EIB(0 S (unique) 72 |

7{1% 1159 =199 (Difference of two Sets) :

A={1,2,3,4,5 ¢ B=1{2,4,6,8,10} 25T, A-B= {1, 3, 5}

A &R B (5903 S JEI08 G4 (15 (R AR Somiafer A-C ©litg g B-(9 (72

GR T A - B @il fofzre a1 231

A-B={x|x e AdRx ¢ B}

A={1,2,3,4,5}, B={2,4,6,8, 10} (e,

B—A={6,8, 10}

A-D=AGRD-A=D

A-B#B-A AT A ~B




oifee e - Fawcfa
T ;22

ToTB (oSt (Power Set) :

A &% 6; A (TU6F AT T2ATAOA GI6CF 61 2 A-AF ST (9181 @R €3 ST
(AIBIE P (A) @i v1fbe <41l 27 |

(S, A=1{a,b,c} 30T, AT (ST 2

P (A)={®, {a}, {b}, {c}, {a,b}, {b,c}, {c,a}, {a,b, c}}

(R ST (76 A-F GoAIIe A 0 70, A (03 SHATIHB CAlIDT P (A)-<4F SHMIT 727} =0 20
MG 15 (Complement of a Set) :
I NS @ U-9 AT G G6 A -9 735 GIo0F A° 711 3o 31 27 | 793R, 275
ELITMOIANA=U-A={x|x e UgRRx ¢ A} I@, U= {0,1,2,3.,4,56,7,8,9} @3
A={0,1} 201, @ A -9 77F (6 23 A° = {2,3,4,5,6,7,8,9}; SR AM U = {x | x AW
RN, A= {x | X TV WA} 2, T A =U -~ A= {x | x =™ ARy} 2|
’{E 64 ALCA (Union of two Sets) :

A ¢ BYfb 2w 1 | A 8 B (TI6F FKI9IE A L B i1 b 41 28 @3k @b <@10e A,
AUB={x|x € A9l x € B} (I3,

(@) A=1{1,2,3,4}, B=1{2,3,6,7}
.. AUB={1,2,3,4,6,7}
(i1) A=1{1,2,3,4}, B=1{5,6,7,8}

. AUB={1,2,3,4,5,6,7,8}
(ii) AUud=A
’{]% G164 (2% (Intersection of two Sets) :
b (16 A 9% B3 (@A AB 21 315w 751 28 G2 A @0 [, ANB = {x | x € A @R x € B}
@, () A={1,2,3}, B={2,3,5 2, ANB={2,3} 3|
() A=1{1,2,3}, B=1{4,5 6 T, ANB=0
(i) AND = O
TR (TBZ (Disjoint Sets) :
% &me (6 A '@ B-47 G (T AI=e Totiie I 60T 63 (16 4ot *=egnt (GIoomz
T =i ANB = O (@RI O 26! ¥ (75) 2051, A € B @15 960 *[7it=it Gz 741l 27 |
@,  A={1,2,3}, B={4,5,6 T,
ANB = ®; 3R, A € B (316 46 *«02A Gz |
’{j% CT054 aifens orwd (Symmetric difference of two sets) :
Vb G5 A € B-93 9o o187 A A BRI b SN W @R AAB = (A-B) U (B-A)
@, A={a,b,c}, B={b,e,f},
A-B={a,c}, B-A={e, f},
AAB=(A-B)U(B-A) ={a,c,e,f}




@ g
SET THEORY
e o@TZ (Venn diagrams) :

(X To@PTILE AT (16 AT 2 S22 1 A Ot (S b e | & (e (John
Venn) (U631 2fFAPTICR 4iFell fMre 22 @2 @01 ba 27 0 |

Coe o0a S EIBC AT G STSCHRG MC (ARICA] 2 G AEF GTU6 SHAGNR
STSCHEd food I I A THCHEG A eI (G 7 A FA 27 | 2Afels Braz
criifee =l A1 wHiG <l SieeIfbe S €2 fhras St @7 G (@RIl 21|

O (i) (i) )
E1 01 11
A U-A=AC¢ AUB AUB

© . v) . vi) _ (vii)
, /
CDlnl DIEK §
ANB A-B AAB

O o m@ @2 @, AU (BAC) = (AUB) N (AUC)
(1) (2)

U U U
B B
A A
C C
A BNC
“4) 5) (6)
U = U U N
B i | B
% A 1_ “1_ Il i ;/
C C N |l ,/‘ C
AUB (AUC) (AUB) N(ALC)

(SABTER AR ¢S, Au (BNC) = (AUB) N (AUC)




oifee e - Fawcfa
T ;22

O cshotas Rt @k @,
(A AN (BUC)=(AnB)uU (ANC)
(b) (AUB)“=A‘B¢

(¢) (ANB)“=ACUBC [re 4]

O hrE R w9k @,
n(AuB)=n(A)+n(B)-n(AnB)

U U U N
B A A ! )

A B AUB

s N

43, A GTCHF SAWE 747 x 912 n (A) =X, B (TC6F SAM 74 y 91gffie n (B) =y 93k ANB
(B TAME 7147 z 5 n (ANB) = z

Mok, n(AUB)=x+y-z
n(AuB)=n(A)+n(B)—n(AnB)

- U
IM ANB GILGR R %[+ 7, ([mmmﬂﬂ]) %
Zi2fie n (ANB) =020, n (AUB) =n(A) +n (B) A B

O <5 st T I ol Itz (@ 70 T 23 A@WAE , 73 T A @I
G2 64 T T AFF AQWOG 2ATTH | T 63 T (FITA AFF ALIWAG N T O
(G FOSTAR WL FANFIG DT TR ZAR F6a @R

T F4, 3F1E AQIMAG 20T @I (@FARANF (6 = E 32 RGN FAQWoAG ATT
I ETIFAANT 76 = B

Qe 2ve *[S[E, n (E) = 70, n (B) = 73 @k n (ENB) = 64
ek, n(EUB) =n(E)+n(B)-n(ENB)  [A € BTG &I 20e, oI5l @ifdl, n (AUB)
=70+73-64="79 =n(A)+n(B)-n(ANB)]
79 el W2 T AT K GG G UBIFHS FLAMG TG |
R, (I AFE AKMG 08 Tl G @A = n (EUB)C= 63
e @6 @R (79 + 63) T = 142 e |

@3 AT BTl 2MReT 142 & (eIt W |




23
(PROBABILITY THEORY)

S 2{HE AT Bie I 23 AV ST | =S (LA SR (SOl ABRA! S0 29y |

MG FAB! O3 2T T, T (I AFIF 5ol Toeld AT SO AT | N @3
SR Lo AR T (@RI (58 F2 |

FGIKel (Probability) *{G €6=11a (Event) e GG @R Toal *[ (6 #1554 (Experiment)
] GO |
FASF A (Random Experiment) :
I TSI O (T LA 21K KR A FACA (2 A 2K AASD 2
(Random Experiment) I57 23 |
SR G G APTES ST Twrgel g —
SN @01 2@l (TR | @b G0 TIPS 2195 (Felell—

(i) Sl o1 20O AT O SR Gl |

(i) g 94 & 2@ o s |

(iii) = Toa Tor! F1 TS|
SIS S G = (2R 1, 2, 3, 4, 5 S0 6 R (8 A (AW | 5 G4 F 2IT( o Sreietl |
T (7t J o (et (Sample Space or Event Space)
(I G FTPTEF A F0ET Al 2 T (Outcome) 20O AT OIS GGG AT (<t At BTt
@l (Sample Space or Event Space) =1l 2 < TF19[e1(S «I+(f< (Sample Points or
event points) J&1 23 |
Eg A B ke e I I 1 BT SISIE IS [ RUERE O [ ISR

TR CATS | (T SR AW 93 (6 @ (et wiztet Tl (rifs 26 A A S
S=1(1,2,3,4,5,6 Nl
G 1,2, 3,4,5€ 6 @31 935 93 T (Outcome) 9R A= {1, 3, 5}, @ 4

C

={3,6} ,C = {2} oefo S 43 TATHAfeT U2 FPTEI G GF GF1
ToI(Event) | 42 Toe19/feTa A1 SR A1F 2 |
I 2@l 572 A1 f94© 2t RS (Fair) 3l s 7ife219 (Unbiased) 23 G} W11 €3 2104
@ A= {1,3,5) aim(Event)@mWP(A)%@w%ﬁm\ﬂ% 'A IG5l
oI AT | QT SIS AL, P (A) = 5

g 7 B :2{3, 6}AIC= {2}%@&1?@1@?%@%@@3@ AN,
P(B)=¢ =+ = PO =F

3
n(C)

n(B), n(C) €<% n(S) IAFCT A, B, C € S (L6 = 151 (JIRNCHZ |




oifoe e - Fawcfa
Y : 23

ABRR 2o AEs! (Classical definition of Probability) 3t aielfss gt (A Priori
definition of Probability) Ji afefes Ages (Mathematical definition of Probability)

E @5 71518 7/ (Random experiment) € &3 I T[N A oD ( Sample
space or Event space) 26T S, @2t S (069 Fa1d (Outcome ) AT AN @R Wﬁﬁf IS
817 (equally likely or mutually symmetrical) 13 A @0 26+ (Event) 27,912 A, S 49930
TATD 2T G A (TC6 R 71271 n(A) @ S (PTCG R 12451 n(S) 27, O A 61 To1 A
P(A) 741 f5f2re a1 203 @3 P(A) = %(%)1 73|

@ i o A AR @ AR I @l 70 YRR (]G AT AR T ?

(TT € (5T AT AT H @ T gt o=t st 230 |

U@ AT 251 S = {(H, H), (H, T), (T, H), (T, T) } _~H(H,H)

GRS (T GO AGR (I FCO bi2fz (i 267 A = {(H, H)} H—g @ 1)

QT MR n (A)=193R n(S)=4 _~H(T,H)

2afiis e SRR AR, T—rmm
nA) 1

PAThE) T 7

G5 74 Al A2 2@l T BIeTl 20eT R TSRS 2FF SoRfCE (@ s e
I AL 7T 4 2 | R 2N 3 2] B FO 2

UGG T 20T,

S={(1,1),(1,2), (1, 3), (1, 4), (1,5), (1,6),
(2,1),(2,2) e, (2,6),
(3,1), (3.2) oo, (3,6),
RN () N (6,6)}

G2 SN (T oG ABRA (77 FC© i3z (67 20eTl,
A={(1,4),(2,5),(3,6),(4,1),(5,2),(6,3)}

QT (1A% n(A) = 6 € n(S) = 36

6 1
~PA)=35 =6

«fb e At sweire2ie Sl 3 i el 20T, B G (2T (H) @ @6 (641 (T) 218 T8kl o ?
UG TG 2l
S={TTD.(LHH, L[ [ L[ || HHH}

G2 ST (T oI ASIA (I FACO BI3% (61 2T,
nA) [
A={HHD,HTH.J} PA= 3§ = ]

296




A O g
PRrROBABILITY THEORY

ST SNBSS (I TSI AL G0 GFRYIE G0l o1 A F 20 of 40
ffbeTieT | S 2 96fy @G T (Fair) @1 (TR O €3 Fa FAR T W e
fafz {1}, {2} {3}, {4}, {5} @ {6} U2 GFRVIT Wo9feTa ATTIOF T AT 6 efie

P({1}) =5, P (121) = P ({6}) = G ST I 6 255 ) <A1 2B
AYR (FF IR |
s P ({1,3,5) =P ({1})+P (3)+P ({5} =6 +4 & =2 =%

G T LS 91 AFATCYE N G 2 G I GO19)feT GOI7 AGR! ol 0o
(53l 1 | S| =] (A 21D 63 4o 31 2=ilG (o0 Qi1 19 3603 izl foefd Tt (52l
T | G2 =TS 2|26 14l (frequency interpretation) HIGH #1Rf6S |

93 YT ZRI0F (g A = {3} G2 GFRVIT FoAI0 ToIF TSI ool FACo Bl |
220 SIS 63 ZFifs 10 919 (T @< {3}, 4 AT AT GIR #1707 WK 2@l 20 17 (Feram
@GR {3}, 6 AT #IT+ | GBI S =T 30 AT (FTeT @R {3}, 8 AT 21T AT =Nf 40
A, 50 A, 60 I €2 TFD (ZFECO AP G- {3}wmwa«ef@@wﬁmﬁ

4 6 8
I O ARAN (TS IFeN O] 20T JAFC - 10° 20° 30’

wiifsy A 2 FRio)fer AR == S IRt (29 €2 waliex] FAleffe] T GHlb
ffi® et it el 205 | €2 iR Mg A = {3} 961 2017 TS| 411 221 | TSI
@3 @I 7 enfefes sice! (Frequency definition) T67 23 | G0(E 270! A = {3} 9641
ﬂ%ﬁﬂ@w%ﬁa ¢

AN
1 8 5 47
I BRI (FAE G2 A< qeTFT FA AN S 30 59 10

s{fererifefeF Agel (Frequency definition):

43, @315 TPTEF 2190wl (Random Experiment) N 3 T2 201 €38 €3 A1 7089 I
G35 GFRWIE 161 A 92 N AR (T9F N (A) IR TGCeT O GF0 SalleH ALl %M A |
N @3 RfSq 0T 0T N T @27 (T SRR A7 o I @36 fffR w2 Fitg
O] 2 [0 271 G2 RO G0 #IfZoinifess friigarst (statistical regularity) JeT 23]
@R @2 R MG A <01 901K B! 3o 23 € P (A) oz =il iz 71 27|
wgfie P (A)zl%*) , 74 N 99 49 001 ey |

O3B AFANSYE 2F! 10000 I (el 2o IR G RYYT Wo1s)feT 17 FC 210802 ©f GFio
2P (T 206 ¢ (@itd N = 10000)

GY I3 {1} 12} {3} {4} {5} {6}
ol
SIERRIIACRIN 1300 1000 2000 3500 1700 500
N(A)




oifoe e - Fawcfa
Y : 23

ARl fofes kel SRR @RI TR WO TERE! AR

1300 13 3500 7
PUID= {0008 = T00 P4 =10000 = 20
1000 1 1700 17
P(2)= Too00 = 10 PSH=T0000 = To0
2000 1 500 1
P(3D)= 10000 = 3 P16)=10000 = 20
afe: P({1})+P({2}) + P({3}) + P({4}) + P({5}) + P({6})
13 1 1 7 17 1

=100t 10 " 5 T20 "100 t 20 7!
M @3eH@ A= {1, 3,5}, B= {3, 6} 29jifn 96115 W<l 2l (Feicet [ROSie #1wea At 3-9q
9[[TeT T O B A7 FAC© 23, SIRCE [IGTC AT AV G 3-9F 9JfTeF T

AG[ A

P({1,3,5}) =P({1}))+P({3}))+P({S}) | P({3,6}) =P({3})+P({6})
13 1 17 111
~100 75 T 100 5720 4
50 1
100 -

T @5 7PTER 218! (Random Experiment) 1 28 @3R (73 21S15019 Sy T[0! (7%l 1 51
ifG (Sample Space or Event Space) S 23 O SIS FF0 w1 A7 |

19jfet ST @It e Faf2: (A8 B G2 AR 0] I qio <o e | wiefie ACS @
BCS @ ¢ ¥ (16 8 A° (F A-GF 7[5 (316 4= 1)

(i) 0<PA) <1 (i) P(S)=1 (iii) P(AUB) = P(A) + P(B) I A~B = ¢ = |
(iv) P(9) =0 (v) P(AUB)=P(A) + P(B)—P(ANB)  (vi) P(A%) = 1-P(A)
s TriRe 9 AR fermsiejfer AbiE
qfF, A={1,3,5}, B={3,6}, C={2,4}
mefe, () 0<P(A)<l, 0<PB)<1, 0<P(C)<1
(oslsi0sp<10<5<0)
(i) P(S)=P ({1,2,3,4,5,6}) =1 o oo
(iii) P(AUC) =P ({1,2,3,4,5}) = 55 «RP(A)+P(C) =75 + 735 = 735
(. ANC =¢) (iv), (v), (vi) fcer =& |

A (Laplace) (S 8RR 25l Al siifelfes 7iceal (Classical or Mathematical definition
of Probability) @ %< S5 (Von Mises) ~43 (el #ificaifefes s<els (Frequency definition
of Probability) (FII02 HTT 77| ©iF 77 wiesfaw Fecise (Kolmogoroff) FSREIR
FRfeies A<el (Axiomatic definition of Probability) Mt 78IRe © gt gibyE F6a | RSt
AR A * [ € SR * RIS AP OTGH TS AT (7l AR | S| AT FPIA S e
AR ARG IS OF 0] |

O
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fera @t
LET'Ss MATCH

ferce @i (LET's MATCH)
e
G - 1
13 14 15 7 11 23 3 5 11 ..
20. T’T’T 21. %,%, @ 22. ?, E, ﬂ 33. (11)11

34. 0.5, 0.3, 1.75, 0.32, 0.65
37. (ii) AN IS 79 ACA (iv) A WS L A (v) AN VI SRt At 4
38. (iii) 0.2916, =S W 7T (iv) 0.136, T W 70

40. 5.875, I3 WISl S4; 2.6, BFE WHIfRE AL; 0.45, S wifsis 74l; 1.285714,
e VI AL

41, 3T AL, 0.5 A WHIfSs AT 98 0.49 S8 T el

L - 2

4,955 @R R 14. (iii) 63 (iv) L

. 1
21. (i)  23.32 25.7 26.3

(6’29 (vi) 343 (vii) 256 (viii) 1296 20.32°

TG - 3
10.y

LI - 4
5.2 9.5./5

e =@ 4.(1) 1093 (ii) 11 € (iii) 5 93 (iv) 7 95 (v) 8 @3 (vi) 14 &3
(vil) 5/ 5 93 (viii) 5 955 (ix) 2 933 (x) 4/ 2 975

TR - 5
5. (d) FHF AN, GF0 G TN x =2, y =3 (&) AT A9 7,
AT SIS (f) N[ AN, SRR NG 6. (¢) 2T ANSAET - 26. 29

LI - 6
6. ZQRS =75° 9. ZABO = 50°, ZODC = 50°, ZACB = 50°, Z/CBD =45° 11. 8 (if¥.
13. 5 @

fresf:61: 1. ZA=2C=120° /D =60° 2. /ZPRQ =55° 3. ZAPD = 90°
4. (1)x=40,y=130; (i) x =50,y =40




QYR - 7

s 71: ()X +33 -7 +x+7 () x*+x2—1 (i) x*—x*+3x* - 6x2 + 4
(V) X +x* =3 -8x?+8 (V) X’ +x*-3x*—-8x*+x+9 (vijx*-x*-Ty’+y—8
(vil) X0+ x5+ 3x* —4x3 - 7x?+ 6x + 6 (vii)) xX° +x*+x2+2x + 1

15.3;3€ 16; 7€ 6; f(y), g (v) 8 t(x)-9 Tqi)fe1 TG 3, 7€ 6

20.SPRES 21. (1) 4 ()3 (iii) 2 22. (vi) IZo SR, @1 0. 31. 127

1

36.2,-1,0 47.-2 48.-35 50. f2)=0 52.-8 57.5

L - 8
7. (x-1) (x1+3) (x-2); (x—1) (x*+2x+1)
10. (2a—1) (4a’+2a+3); 1, 2a—1, 4a>+2a+3, (2a—1) (4a’+2a+3)

S - 9
gtatel @ 2. PQ=3 (. , LZAPQ=60°
s - 10
LT goen | Revemey | otre/mfe | sowaise/wfe | Remrers Soe so
e /wfe
400 511 | 475 BiH | 75 1. @lrw IS%W 15 %W
125 56t | 150 Bt | 25 5. o1t A 16%511@
2
£ 1
750 516t | 700 B | 50T e | 65 F® 7= s

3. (1) 7551 (ii) 76T 3771F (iii) 32 51 (iv) 100 5=t (v) 7251 (vi) 20
4. (i) e Pl (if) 30 51 (iif) 60 B (iv) 40511 (v) 335

18. | ST R 4T | AT TR RE | *Tol offe /o
1405 | 14450 | 16051 10% 2zt
2605 | 285G | 300 B 5% 92 e
350 Brel 340 TRl 400 il 15 % 2%*&5%
205 | 4805 | 5005 4% 142 =11
600 GBIl 630 BIFl 700 Gt 10 % 5%Te

21. 2592 51=#, 35.2%

300




fera @t
LET'Ss MATCH

S - 11
6. | hrrerel (G) Goifersi AR (CAPICTR ALAN)
305 — 385 HH | 6
385 — 445 1 4
445 — 525 HH | 6
525 — 605 I 3
605 — 685 HH 6
685 — 765 H 1 7
765 — 845 THE 11 8
T ARl 40
e 11.1: (§) 12 (i) 23 (i) 20
T - 15

fte =fa @ 15.1 (i) 66 G, (ii) 57.4 G, (iii) 39.6 TN, (iv) 61 G (v) 63 .
e @ : 8. 13 @if.

Fre =@ : 15.2 1. 80 foR 2. 2232 58 3. (i) 60 GAfl., 20 G (i) 36 GAfL., 12 @I,
iii) 39 @A, 13 @R (iv) 66 IR, 22 GI. (v) 30 (IR, 10 (IR (vi) 45 GIf., 15 M.
17. 4~/3 o (AN, 24. 84 o G

Fre=f@: 153 1. (1) 3035 &, (i) 9/ 3 35 3. (iii) 8 /5 35f 7.

iv) (30+20+/3) 3of (. 2. 55.25 AL 3. 7235 (IS, 4. 56 RoE 5. 16.9

34. 105 35f (Al 38. 96 I5f (Afal.

@ETa - 16
2. 44 G, 628 i 3. 942 i6ra, 1003 5w 8. (b) 84 B 10. 2501 12. 3.5 fbrm

SR - 17

e sfa: 17.1 1. foe7 2. 3fEE 3. @I g7 T3 @Ieat [Reee 17.2 1.5 @It 2. 20 Gif)
oI - 18

3. 1386 35f (IR 5. 7 (FIfS. 7. 154 3of (G 9. 2464 3of @IS, 11. 15400 35 S5

24. 693 3f o= 25. (iii) 66 GIfl., 108 (1., 693 I95f (I, 27. 3.78 3of So™

30. (i) 74.29 5B (2), 95.54 35f So= (2) (i) 62.61 Gl (&A1), 126 F9f GfL.

SR - 19

3.(18,8) 6.(3,2)

S - 21
16. 5




Wfem i (LET's MATCH)

P

3.

T @R - 1.1

@RI % S (T A, (@RI p 8 q AR G=R q0 P2 AN e AT I |

2 3411

3
]
Wa O_ 1
(i)s (ii)

- -4 0 7

W

(iii) @ (iv)

31 49 5

W

5
(v) '@ (vi) (vii) 13 2 11

S~ 4 -4 3 2 -1 0 1 2 3

p—

—_
—
—_

4+5 9 2+1 3 -5t 7
. 2 q — 2 (s 2 4 3 . 3 4 _
(l) 2 2 (ll) 2 2 (lll) 2 =§ (lV) 2 - 2 4

(V)w=_% () TeAE ATF)

13 1 17
,4+1: ’4+T:T (T TGRS ASF)

Z% (T TehE€ ABY)

9 1

1+ 9 1 17 =+ 19

4 == 5 40 - 40 4 _ h
—— %0 '3 50 T o SOV

8. ()T (i) F 9. e

I @2 - 1.2
(i) e (i) 512t (i) 3797 (iv) 20t (v) 377 (vi) fien
@WWVRW%W CET! AR A, (@A p € q 7R @R q = 0, P12 I
AL ST HLRT 0T |
V2,3, e, © (I TEAS )
e — (@), (i), (v), (vi), S (i), (iv), (vii), (viii) , (ix)

302



LET's MATCH
03 (AR 1.3
1. FWw (), (iv) =@Ew (i), (iii), (v)
(i) 0.09, (i) 0.625, (iii) 0.230769 (iv) 3.125 (v) 0.1 (vi) 0.28
@) % (ii) % (iii)% (iv)g (v)311 Vi) 7% S 5 (vii) 43 (viii) 6 (iX) 509 999 (x) égg
V2,33,35, 7 (I Tene 71’@?1’)

0.80 800 8000 80000 8......, 0.85 855 8555 855558 ...... , (S TeR8 )
0.919119111911119 ....... ,

6. 0.121221222122221 ...., 0.373773777377779 ....., (3 TE€AE &)

e

"\
| |§ I‘\ﬁ?I |§| ﬁi
8. < | —e [ [® [ ——>
O 1 2 3 4 5 6 X
(\/. V).
9. A—"A—"~F——A—~A—H>
e 1 2 3 4 5 6 X

10. 0.22, 0.23 (SF) TGS M) 11. 0.2, 0.21 (TF) TGS 7TA)

14. ) (©) () @) i) (@) @) (© W) ©) 15. () W)+ (-V3)=0 (D) 3~ V3=0
2

(i) 5L =13
(iv) 0.151551555155551 .....

37 T
(v) 3000 (15-99 71 SER9[(TI O TSRS 7TF)  (vi) (d)

. FCT M— 2

L. @2 2 ()10 ()2

2. () % ()x (ii)2 (@v)¥abc V)8 (vi)8 (vii)l
11 1 1 1 1

3. () 107,63 52 (ii)22 ,33,8%  (iii) 5% 20 4% 3%
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Concave Polygon
Whole Number

Digit

Construction
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Horizontal
Corresponding Angle
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Incircle
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Inscribed

Method of Elimination
Improper Fraction
Relative Frequency
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Monomial Expression
Unitary Method
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Cost Price
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Equivalent Fraction
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Equation

Solution
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Solve
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Simplify
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