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9wl H@pLD, Bjewl%C ST 606k EnHLD 1
(MATRICES AND DETERMINANTS)

1.1 oemfl! @Quipasewl Lo

Qrdlornms sring &7. st Ge—d (1821-1895) erarm
seflgailuart (a6 pgeils jemilesT sTarTdln usSms 1858 9y 9 storig 6
IMysLLGSSHerTi. snsTasHs Lwsrur. (G seflsailusdle, gjsuflemers
GMiLTES Qarsr®), @muyd swarur@samer Gebemwmer pammpuilsd Lis
@Lrisafled &nl&lsrGomid.

Qumr weaflufwey, 2_srailied wHmih Qewedlufsr gy -a| g & gemmaerflsn
Iyemfludled LwsTUBHSSILGE M. Gload @eummlesr LwssTUT(HissT GLmauiiied,
2 L 60lwed LmmId Feps e, euemfle Gleumesrenio, LsTerfluiliie, wHmID
Eefer sl OUTL(H iy &l gGlemnseafls @lsrHlummnr ST s o 6Terer.

1.1.1 genl! eauempwenp
TET&H6T MM Friysener, Q&aieus genwolifed LN6breumLomm
GMIHeemns ojemfl (matrix) eTerSGmmLD.

a;; a4, ...dg,

Ay Ay gy

a a e

ml m2 mn

CumsemTL 9|60 2 6T6T 6T680T &6 LIMHMILD FMTLSM6T & M6 @GL
a; -6oW ePRSHRIGHT eTamGmTD.  jbeprsmigsm Glo-Glemmsar g
a0t gL s @mEsamn. s W sramsearmar m, n Gmasstor
Iemwliilev Hlirev, Hlemysefler 67 etorevall&enaemiLiss @& e &6 meur.

THSHISSTL LTS,

2 2 s
A= ( : j , B= (3; “?XJ S Swemen 9jsooflss6ir

X



1.1.2 gewlufer eufens
m Heorsemeriyd, n Hrsgemeryd 2 L w gewfluflsr suflens m X n
sTerLIL(h S m ).

A=)

ij/ mxn

Hemmsemeriyn, 1 (s n auemy CEansa e jFlTasmearih &ml&lsrng.

erardm GMuSligsd, 1 e m ey CFONSSIpw |
THSHSHSSHT LTS

1 2 3
A:(4 5 6] steoTéhlm ojemflufleir euflems 2 x 3 9y @Lh.

1 2
B= (2 4} sTarélm gjemflufleir euflems 2 x 2 gy @GLb.

i (sine cos0

c0s0 sinej steoTéhlm oy eoofluflet eurflems 2 x 2 gy @GLb.

0 22 30

D=|-4 5 -67|gsarfm gemlufisir auflems 3 x 3 JYRG I
78 -8 93

1.1.3 gemlsafler aiansH6r

i. g1y el (Square Matrix)
Rf geufllufles o 6Ter Henyaefler orevorenll&emawd, £lireb & efler
6T etoT 6wl S ema LD Foom s @ mLllesr gjeueustell &g 96wl 6TearILIHILD.

THSHISSTL LTS,

5 7
A= (6 3} aufleng 2-m o L &gIT 96l 9 GL.

31 5
B=|4 | 6| afemg 3-0 2 oL w ggir gjemi gy @L.
2 4 9
sino sinf3 sind
C=| coso  cosB  cosd | qufiene 3-e 2 LI &&IT ZewoflumGLD.
coseco. cosecf cosecd



ii. Beng oemi? (Row Matrix)
Q6T e Henreniw 2 L gjemwfl Heor ojewfl 6TeriiL@EILD.

THSSISST LTS
A = [2 0 1]eretrugy 1 x 3 fleoy gjeafl oy @Li.
B = [1 0] eretrug 1 x 2 oy gjeuefl oy @Lo.

iii. [fred ewf (Column Matrix)

Q6T e fiTed 2 smLw gewfl Flired gjemfl 6Teor ILIHILD.
THSSISST LTS
2

A=]0 J sterugl 3 x 1 aufleme Hirsd gjemfl gy @
1

1
B = (Oj steoTugl 2 x 1 Hlred gyjemfl oy @L.

iv.. wmafw ewf! (Zero Or Null Matrix)

R ojsmilufled 2 6T6T cLPEVSHISSHT maTSHGIn Lysedliiors @)mLillsr,
Ijsueusmfl Lsyefli gemfl eTeirmemySsILGEMG. GCugid ojeusuemil O eTer
GM&sLILGILD.

THSSISHT LTS

0 O
0= (0 OJ steoTugl 2 X 2 euflengwsirem Ly sheflin ojemfl gy L.

0 00
O= (0 0 Oj sreiTugl 2 x 3 euflemgwsrer L syeflin gjemfl gy L.

' apamevaf L gyewf (Diagonal Matrix)

Q@ F5IT el seTamw epameaillL cposhismeTs Sailisgl,
Lnm epesmisaflsr L Lesdlunrs @millsr ojsuaiemfl cpmeail L gemfl
6T 6T LILI(DILD.

THSSISST LTS

5 0
A= (0 9} ereirug) auflems 2 -9 2 emLww epsmevail L gjemfl



Gugd B =

(=
S NN O
w o o

} sTeoTLg) eufleme 3 -e9 2_emLu epsmaveil_ L gjemf] gy L.

1 3 7
A=1|5 -2 ~4ererm e gIT Yjemwhufe,
3 6 5

1,-2, 5 gy Slwsmeu (simsnin epeuail L eLpeShISETTELD. 3, -2, 7 9y dlisme
Sl606wr eLpueil L eLPEISBISETT(SLD.

vi. dwaufe® gewl! (Scalar Matrix)
(@ epemeveil L gjemflullstr gjemer S s epemeail L 2 mifigsEnh K -&@&
Furs @mwifsr gjsuaiemfl Heanguiled g)emfl ereriLibiD.

THSHSHSSHT LTS

A=

S O N
(=3 SEN =]
N O O

J steiTm jeuefl anflema 3 -9 2 oL Slemauiledl gysmflum L.

@rE K=2.

vii. g el (Unit Matrix)

R Sengulled gjswfluflsr gjemers &l epemuail L epeuasmisefler L
1 6T6tT M) @S GSLD CuT g sueusmil 9@ Ijemll sTeriiL@BID. @lsueuemi 1 eTer
GO ILES DG

THSSISHT LTS

0

1 0
L= 0 1
0 0

1.1.4 g oemfllanws Hangufed Garest(h Gimpmigsed (Multiplication
of a marix by a scalar)
gjemfl A = (a,) eTarfled, K ererruigi ep(p Hlemeufledl erenflev, KA eremreim
Henguileolumed Gumssiul L 9)emfl NeireumLom m alsnriumssILH S m .

1 0
I= ( ) J sTarLgl euflems 2 -e 2 emL1 9|6vE jewflimGLo.
0
0| erearugy) eufleme 3 -9 2 oL Y@ Yjewflum@Ld.
1

4



KA=(Ka,) ginar$ gl i, | 6&Eh&EL0
A =(a,) srerrdlm jemflemiu K (Hleneuiledl) eveirm eratoremrmed GlLihs &S60
sTeTU g, Ssuaiamflulle) o sTeT G METH S cpusHISmeaTun K- g6
Cu S @GSN RLILTEGLD.

1.1.5 oemiufer erdiwenp (Negative of a matrix)
A = (ay, orerm jewfluflerr erliwempeni, - A = (-a,) - 6T6T Ml

UTLNISSILGS NG STEUG Ijsielsseilufled 2 _6TeT 2j6n6aTSH &) eLpuShis el

GOT@ser + elmBg — QY sa|n, — lmhg + g s wrHpiuGSn ).

THSSISST LTS

RGN
“lo 5 )T

2 5 —
“A=
(o -5 —6}
1.1.6 yamlsafler sFiodgiaib
@rer(h gjemilasT Wetreumd HUGSmeTSE 2 LUl L T @leiadlyetrH
I|euafls Emid &L jsmfls6r 6T sor L.
i  @rean®h gewllesflsr auflnes@Epl swwore ©)mss 60

i) 55 QLS muhs cpasugaflar LHILSSET FLLTs
Bossn

1.1.7 oewflselasT &nt’ L 60

@ream®h gewllsafler auflmasst suwrs @mullsar (S LLasE
2 &5 ) SN &S epeshiGEameT gL le QUOUILL L gjemfl, Com@mlini L
I|eoflsafleir gL L som(GL.

1.1.8 amfsalier ani L 60 LeHTL|S6IT
A, Bunnib CgGr auflmswemLi gjsflearmas &maain. Iysmfilseflsr
Sn L 60 LsiTeu(mid eilflsEmé @ 2 LUl L g

(i) wrpmeld Commutative law: A +B =B+A

() Geriy efld Associativelaw: A+ (B+C) =(A+B)+C

(i) vl B efd Distributive law : K(A+B) =KA+KB,
(K stevamsmemnr s @mlsS &)



1.1.9 oaisaier &6

@@ gmilsst Cr auflmawurs gemwownGurg ' HiGw gemer
SLSHS60 euenmilmISSILbS M E).

A, B gyl gjemflser 6r auflmawmiugnss smEaii. A - B ersrug,
B gjemflufleir eypausmisemar, A gemflufler @65 cpnsnisalalmnhg sUsa
QUL eUSTSLD.

1.1.10 el safesr  GWLIHd %D

ps6d gjemfluflsit (A) Hireoserflear eTevoreuaflsemasiLd, @lreiorLmid ojewwfluflsar
(B) Heorseflerr eTamemllGemawd Fwwrs @HSGLOUTgS WL B GLW
(u@psaNSE 2 shsgl) @il gafsaflsar Gumssa A B ausmrumssLl
UG Emal.

A= (aij) sTearHlm gjevefl m X p eurflengwjemL ST &L,

B = (b,) sTetréiim gjewfl p x n euflemeienLWSTEHMD & HSeLD.

Wity @leumdlsir Qs AB erarug m x n grenLiw C = (c,) eTairm
Sjewilur@Ld. @kig C,; = A-eir i gyb Hemmuile elpmsbigmerun, B-er j gy
Hiredlsir eyeshigamsTid WenGw Gumsd Ulsry ganmns &Ll Gubm
LGUIUT L.

THSSISST LTS

3 5 5 7
AB =|2 -1 [ - J
7 -2 4
3x5+5x(-2) 3x(-7)+5x(5)

= [2x5+(-Dx(-2) 2x(C-D+(-1)x4)
6x5+7x(-2) 6x (-7)+7x (4)

5 -1
=|12 -18
16 -14

[




1.1.11 oyenil safiar GLimdbHed LIPPul LIGHTL|S6T

O  gyewisafler QU@mSSHD QuTglouTs wTHn el6&E 2 L UL Sevev.
Israugl A, Berearm @@ gmilsensE AB = BA.

(i)  gemilaefler QuEmss0 Carliy alld&e@ 2 L ulL gl
gsmaug (AB) C=A(BC)

(i) oemfllsafler QUEmSHM sl Ledler 9jplimLulled gjmonEs
uRiSL(H flHEE 2 LulLg. 9STeagl, A eTUsmg m X n
auflengwsiar syeism Yemefuraeayn, B wmmid C g Siuaimsnm n x
k auflemawsirer gjemflgsmraeain QamsorLmsy, A(B+C) = AB + AC

(iv) Aererugl n euflengujeter ggIT yemwilumrsad, [ ererug 965
auflengwsrer 9@ oyjsweflursald @)mLider,

Al=A =TA

(v) AB = O, erer gsounynurysl, A gsvewg B @@
IjemfllesErCn U@l gefllsarres @mss Geausmmipw
Ijeudlwhlsvemev.

THHSHSST LTS

A {1 lj 5 (—1 lj )
= = 6T 60T &
2 2 2x2 -1 2x2
1 1 -1 1 0 0
AB = =
[2 2) [1 —1] (0 0]

@i A, B @\m jemflsEnin Laesiliu gjemflssT js06. i ermsd gieimnls
Qu@msae gjemfl AB e L,snefliu gjemefl gy @Lb.

1.1.12 ufwrpgy el (Transpose of a matrix)

A = (ay) ereruen® m x n euflgwerar gewllung & s aL.
@susuemflullesr flenrasemer, RrsseTTSHaD 90608 FlTe08emerT, FenT&6TT &6
rmr) Quoliu@®in gjewll Asr uflorh o el sTariu@b. nx m euflenaw|erer
@iuflrpm gjewfl, AT s GMsaslIuGS DS

THSHSHSSHT LTS

13
125 T
A =( j , eTexflsy AT =(125j=24
34 6),, 34 6 s 6



1.1.13 ufworpoy  siewiufet LiesTLselr

AT, BTereruer A wpmid B-s&efleor uflurpm gjemllsstrseayn. o
6TEITLIENE 61T 6T 6U0T 6TUTIT &H61LD & (5 ST () &I

(i (ADT=A,

i@ (A+B)"=AT+B"

(i) (0A)"=0aA"T

(iv) (AB)"=BTAT(A, B Qumésme gmsfls@nturwys)

NICEF LT IUNCE}

A(50 6) g6 0 7).
“l6 2 10)°°" (4 —g —3) T

A+ B, A-B -eowis srews

ey :

546  9+0 6+7 11 9 13
A+B= =

6+4 2+(-8) 10+(3)) 10 =6 7

5-6 9-0  6-7 -1 9 -1

A-B= [6—4 2—(-8) 10—(—3)]"(2 10 13}
TBHSS15STL (B 2

3 6
A= ( 0 zj aafied (i) 3A (i) - ;— A -oWd SHTTS.

dBHSId5sTL (B 3

2 3 5 3.1 2
4 7 9|, B=|4 2 5|gafed
6

1 6 4

A=

5(A+B) = 5A + 5B areituemng Fpes
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3 2] .
3 o W gy
(a)0 (b) -1 ©1 (d) @Heb 67 gihlsvemen
1 3 > el 2 6| . .
i 6T 61],2 4—60Tm9‘;]uu
(a) -2 (b) 2 (c) -4 (d) @&leb 67 giLhlsvemev
(A+B) (A-B) = A>- B> ummih A, B g el sgir gjemfllser 67 eofls
(a) (AB)"= AB (b) AB =BA
(c) (A+B)T = B™+AT (d) @b 67 giLflevemev
10 10) .
10 10) "
(a) GFsues 9w (b) epemeveil L gjeuwf)
(c) vE I (d) @b 67 GiLflevemev
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28) 6TEITLIG,

~N D=

(a) sgir gewfl  (b) fleor gewll  (c) epemevali’ L gjeuefl (d) Hired gjewfl
29) A =TIereflev, A?-er iy
(a) I? )1 ©)0 (d) @Heb 67 gihlsvemen
1
30)  A=(12 3) wpmid B=| 2 | eresfléd AB-sir sufleme
3
(a)1x1 (b)1x3 (c)3x1 (d)3x3
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(ALGEBRA)

2.1 ugpd ererp
(PARTIALFRACTION)

Wererr GCamemeusefler sl L sflSs0 unpml wer au@Llysefle

U S meSerCmrid. @U@ SHufed e WsTer Camemaemil @rstr(h el
eLpsir 1 Lememar Gamemsussaflsir gnt'Leb, HLlSS560 jmLlifled 6TLGID (penmemiLLl
umMl L Ssl GUTHGHTD. @iowpenG LGS Merer (e 6T arLLILD.

(@)

(ii)

(iii)

eeur@ p/q eugellaster erer afldlspm Werear Gasmanaiuile
q sTeTUE R SLMeusSE G by eurmg ax+b, cx+d eTermeur m)
2 66T (HLIg Smrenilsefler QLmsae sTafley @Litlerers Camenealsmi

M N
ax +b cx +d

eTeur eTSemD. @miE M, N ereruer W&y smemr

GeuetTig w1 Lom fledla6iT.

Lo . 2x _ _A B .
TOSSSSTLIS: (T Hox +3) = % T T oxg3 o160 6T(RS6MD

@@ A, B ererue &l smemr Geoustmigi om edla 6.
euGleur @ p/q eugelester Nerer aflflspm Wetrer Gamemeiuie

q eTerrugl n Wewm H(HLS Sl (ax+b) 6T6TMeUT Ml HFHLOLLD. Glig6l
srirevoilger 6Teaflev LNeorear CamemeuemiL

A Ay A,

{axsb) * (axtb] +..+ (axt )" 6T6aT M 6ulp 6160 6T (LS 6OMLD
THSHSSTLLTS : L > = él + 7 ]?2) +—< 5
(x-1)(x-2) -1 X (x-2)

eueur p/q eugellester erer afldlspm Werear Gsmanaiuile
q eTarugl srrelliubhiss @wars @\muies Gamenea eaflsy p/q sTeTm
Sletreor GasmemevsmiL

Ax+B

6T 60T M)] 6T(LPGH6VITLD
ax > +bx+c LG

THSSHSSTLLTS

2x47 _ _Ax+B C
GBX45xH)(4x43)  3x245x+1  4x+3

6T6T 6T (LG 6VITLD.
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NICEFILEIUMCE!
4x+1 . . .
x2)il) B USS ararmisarns 1orppis.

Siey:
4x+1 A B .
g 11 G)xil) = 3.3 * x4l TONH e 0
ug 2: R.H.S.5@ W.8.w. sh& 8 &(H5ES.
4x+1 A(x+1)+B(x-2)

(x-2)(x+1) = x-2)(x+1
ug 3:  @@Upwd Gsrmssmer sLlLGHISS
4x+1  =A(x+1)+B(x-2)
=Ax+A +Bx-2B
=(A+B)x + (A-2B)

ug 4: 965 2 mliysmsT FLILGHSS

A+B =4 e (2)
A2B =1 e 3)
ug 5:  gwsrurssT (2), (3) 95 Sids sremTiul L A, Béssflsr gl
A=3,B=1
ug 6: A, Bulletr ngliysenar (1)—sv il udl
4x+1 3 1
G2 T x=2 T X+

TBHSS15STL (B 2
1 . . .
a D2 B ugd PerarmsarTs OTHIIS.

Siiay:
1 A B C

e b 2~ x-1 T x+2 T (ah2)

5 6T6T&.

ug 2: R.H.S.6@ W.4l.w. sTh&s.

1 _ A(x+2)P+B(x=1)(x+2)+C(x-1)

(x-1)(x+2)* (x-1)(x+2)?

ug 3: Gsr@Hmug suiu®ss
1 = Ax+2)+Bx-D(x+2)+C(x-1)
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g 4: x =-2erer TS C=-;—

ug 5: x =1 ereor NrHuil A:é—

ug 6: x =0ereor iy R A, Culletr SlysemsT Lig 3 60 LITSHui
1

B=—9—

1 1 1

R Ty o) 9(x1+2) " Sxi2)

TBH 3BT (B 3

x2+1 . . .
xi1) B usd Nararnisartsgs.
Siay:
2
uLng:X—-H—A B € ereirs.

x(x+1)? X et (x+1)?
ug 2: R.H.S.&@ B.8.0. r(h&s

x4l A(x+1)’ +Bx (x+1)+Cx
x(x+1)2 x(x+1)?

ug 3: Qar@damus sulubhiss x>+1 = A(x+1)*+Bx (x+1) + Cx
ug 4: x=0ereor dirHufi A =1

g 50 x=-10réufl C=-2

ug 6: x=2wnmid A, Cuilsr wdliysemst g 360 WirHui B =0

2

0 2 _ 2
(X+1)2

x+1 (x+1)2

_1, _1
X X

NICEF LT UNMCE:

2
—2x-9 . . .
m B ued ISTaTRIGaTS LOTDYIS.
Sey:
2
. X~ —2x9 _ _Ax+B .
Lig 1: + 4] Tes.

Cx6)H)  x2 +x+6

(" x*x+6 snyamliiubhiSs @lusomgi)

29



ug 2: R.H.S. &@ W0.8.0. a0&s.

_ (Ax+B) (x+1) + C(x 2 +x+6)
- (x2+x+6) (x+1)

ug 3: GsT@Hmus suiubhss
x%2x-9 = (Ax+B)(x+1)+C(x>+x+6)

g 4: x=-1erer . C=-1
ug 5: X =0wmmid Cuilstr wHlenu NrHuil B =-3

ug 6: x=1wnmid B, Cullerr wéliysemer Lig 360 NrHuil. A =2

x2=2x-9 __2x-3 _ 1
(X 4x46) (x+) X2 +x+6 x+1

Lig 7:

CEF LT IUNC I

Sey:

1
(X +4)(x+1)

&8 usd LaTeThISaTTdG%.

1 A Bx+C
1: = -
WP e T x T2y

ug 2: R.H.S.&@ B.8.0. r(h&s.

N S A(x2+4)+esxgi;%é1?;>_
P+ (x+) (x+1) RZPRFOIH)

6T 60T &.

ug 3: Qar@dHomwus FulubhsSs
1=AX*+4)+Bx+C)(x+1)

ugd: X =-1ereor Sl A = %
ug 5: x =0 wmmid Asr wélsmu HiySui

1
C=3%
ug 6: x=1wnmo A, C wlsr wdlysemer Lig 36 WlTSui
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-1 1
1 _ 1 ERA ]
Lig. 7 (x2+4)(x+1) T 5(x+1) * 2



Lufpd 2.1

LiGraupauaTapenp UGS LP6TaTmIS TG B:

ol D Hie

3) le-l 4 (x2—2)+4(x+1)
> e T

D e ® (ix_zﬁzxx:sz;

% 7x2-25x+6 10) X+2

(x2—2x—1) (3x-2) (x-1) |x%+1

2.2 auflens 1oTPHPEISEIT
(PERMUTATIONS)

@lu@duiles 2 mmmwullGuGw samafllsmam G&—wWwmTwe
eTeuTswoflSemseml STamid UH seflg WSH amswureriu@SHng. STais)
QarhssiuulBsrer o HunhgmerseEnLer Gsemeuwmer el s sl er
6T 6uuT6vnT 1S 6 6mIL @IILIEGSUl6b Smever @I GomLd.

aufleng LT HMRISET erLg G&TH&SSIUL (HsTer GQUIT(HLSemeT 66iT M)
g IB5NG IFHslugns dhiss auflmsiu®sassmas @nHsEGL0
THSSSSTLLIS {a,b,c} eretrm 2 Mgt suflensiu@SsUILGILD (enmseT.
(i) eeuGeuTeTMTS 6T(HSHSLILLLT6:

{a}, {b},{c} .. 3 aulflgsir

(i) @\TevtTipTeuOTL TS 6T(H&SLILILLT6V:
{a,b}, {b,a},{b,c}, {c,b}, {a,c}, {c,a} ... 6 auLflgsi

(iil) eLpedT M eLP6OTMITS 6T(BISHSLILLLT60:
{a,b,c}, {a,c,b}, {b,c,a}, {b,ac}, {c,ab},{c,b,a} ...... 6 auflser
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2.2.1 erawrgpiged g liumL afd

L6, Qumssn aflHaamear GQUTmS e o e amigedled @7 evor(H
IlpliemL & GaTeTens&H6T 2 6ToTar. 66N QaTeNQUTET N FTITS
Raep&dlast spermeriilenr speiTmr s R LGUTSHID WHEMTeT M @resr (HIn
Garhg meLQumid Gurgid LSTUESSILOSDG. e Fuwmss e @iresor(h
il EpLd Carm S Il LGTLHIS SILT MILD &600T & (& S6T J|eMLDILLD.

222 erargpigedaT g LiLiewL_d O\STeTens

Bl gearmrL aurpsmslldGhs @m 2 sTransms odhsas
Qs merGaumid.

Coair sTarm LT UMISESS CoHia| TUHUSNSHTS CHiiay 6Tevor
QUPBISIULL Gl  ILETT Oj6u6T o|hg 6Tetarenemor MhGIelLTeT. 966
Henemelled @QMESEHOMTD 9HS 6Tewr (T @QTEwTipSHS MMM 6T 68T
6TEITLIG T (SLD.

SlenL_&& 6L mILD 6T 6507 &6 6L6wT:

11 21 31 41 51 61 gl
13 23 33 43 53 63 73
15 25 35 45 55 65 5
17 27 37 47 57 67 i
19 29 39 49 59 69 I

BI R =
83 X 8=

SenLssU0UmILD @ITeTg s seiTen eTaur&sT = 9X5 =45

@snE WLIHY (PN 2 6TETSHT 6TeT HITLD SHTemr (LPLMIGaITLD. 66dT M)
sugmer @ISl gemwliQumid erevorasT 1,3,5,7,9 e7Qeresfled b amevar
Gouemrigili gl ememm 6T6vor. 10 sugmenT Slev oysmiow|id erever (1,2,3,4,5,6,7,8,9) 9
eTeuor S61fl6b 6T CHEILD QRETMTSH IeMLOLIEOTLD.

sreorGeau 1 sugmermr @ILSemg Hriu 5 auflsEnd 10 svgTar QL Sms
Birdu 9 eulfl&Emid 2 6TeTenT. @T6TIe 0858 MenM 6T 6toT S6ifl6dr 67 6v0T 63115 6M &
=9x5=45. Q55 TOS&SSTLH Mo QarsTangmiu allars@Sms.
@) OLmmEH®d G®:Teiremns (Multiplication principle)

@ Hspsdow “m” auflsaflgln 9bhSg5 @rsrLrasg Hapsfamw
“n” auflssfigid Qe-w igw el CGarLinbg @ Hensfsmstiyd ‘mxn’
ITeug mn aufisefle Qe-wse. O, @ si6a QumEsa CeTaTamawT@L.
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(ii) o1’ e0 Gaxrearems (Addition Principle)

Rn fespsédfow ‘m’ aflsallan @reamLraug fspédow ‘n’
auflssflgid Qe—w Wi Guefled @men @ITeiTiesd e7CHamID @ K&
m+n aufisefled QE—w (. @ &G & L6 G&meTens ereurliL(ILD.

Gugd {a,b,c,d} eTeiTm HewTSHMS 6T(HS FISCSHTETS.

@ssarsHdlmhg @ram®h 2 nliysmarsd Carrtashisg sauflaad
U5 Geustor(Hd. @lemaL LisiTeumid auflseflsd QEF—weumid.

PS60 @)L LD @\TeioTLTD @)L LD
b

c
d

oL a6l Qurss auflena &6
(a,b), (a,c), (a,d)
(b,a), (b,c), (b,d)
(c,a), (c,b), (c,d)
(d,a), (d,b), (d,c)

Qursg auflmaseflsr sramenilsame 4 x 3 =12

CuGo @MUl Merer suflems wTHmmisafled (a,b) sterm auflenss
Gemguwid (b,a) ereirm euflenss Gamigwd GlousiGeaummensne... sTerGeu a,b,c,d
ey Grare qussisaldnis Qravh sysssmer CorEes6G58l
auflen&ILHS Sib euLflsafler 67 e emflsema = 12
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(2-8) 4 Aphal 2’y Coitas058 aNmeiuGSgIh mpaafsr
sTeirenofl&emas 12 Gumgleurs "p_ ererugl ‘n’ Gum L sefledlmbgl seuGleu
eomd ‘1’ QUL smer CaTEOsHS g e auflmsILbhis i auflssflsr
6T 6507 600f 165 61 55.

[@riE ‘1", ‘T” gy &wema ilens 1Py eTevoTS6T Gogyid r<n]

2.2.3 "per iFliewLis SsTenTed

‘n’ Qurlaeaflleflmhg T QuTr@lsmer CaTEOSOSE auflmal
uDSgeugl eTerug ‘T’ &m0l @LESmsT ‘n’ QuTLsamers G&metr(h
HITOYeUSS T (GLD.

Ws6 @LSms ‘n’ GurmLsefledlmhs) sTamauGgmih e U Hemars
@a&meor® ‘n’ auflsefled Hirlineomio.

@ireTLmaig) @I Sems L Slister (n-1) GQuim L safledl(mhg! eTemeuGlugmin
Q@ Qurmmers Gamenr® (n-1) suflseaflsd HiriiLsomi.

T Gou (S6b @rever (h @ILMisemarild YjlplienL & GlameTsmsuilsrLig
n(n-1) eufisefled HlirliLeomin.

3058 epsitprougl @Lsmg Wwsrer (n-2) Gur@Lsafalnhsel
eTemeUGIIEILD 6 Gummemers Gamear(h (n-2) auflseflsd HirliLsumid.

PS6L estT Ml @ILKiSemeTID IieliLmL& Gemeremsliue n(n-1)(n-2)
aufissfley Fliriiusrd. QsTLihE IeliumL g Qsmsrensliuy GUTgours T°
@)L emem

n(n-1) (n-2) (n-3) ... .[n-(r-1)] enflgefled Hliriieomin

- "p,=n(n-1) (n-2) (n-3) ... (n-r+1) Q&EGSSHTEHMS TaflmLiubSS
KT srrenf il QumsssSms IflpslLbhSseorLd.
224 srgewtwll OGLigpdsib:

Yse ‘n’ @we stavrsefler QamLir CQumSsSms n’ 6T &iyevef WL
GumssLd eTarGumLd. @& n ! sTairm GHUIH epevld GG sLILELD.
THSHISSTLLTS:

5!'=5x4x3x2x1

4! =4x3x2x1
S5 =5%x4!
5! =5x4x3!

Gurgieurs, n! = n(n-1)(n-2)...3.2.1
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- n! =nf{(n-1)!}
=n(n-1)(n-2)!
@k "p,=n(n-1)(n-2)............ (n-r+1)
_ n(n-1)(n-2).... (n-r+1)(n-r) B a!
- (n-r)! = T(a-r)!
{(n-1)! gped QuBEE auEEHs }

n!

wP = (n-l-'i!

o ' spSal -
@ o'=1
1 n — Il! — n! —
@ P = G0y T 7!

. _ ()
S CE I = Ak

. | |

(9.g1.) ‘n’ Qurlasaflldl@mrg ‘n’ Qurmlsmer Cainbsbhs s
anflmeliu@S g enmsaflsr 67etoremfléms n! gy @Lb.

(91.81.) ‘n” QurLlsmst geunnndHle G n! allsriseafled aifleneLl
uGSGeomid.

2.2.5 uewgpemp eaupd GUTBL Hafed eufens OTHPLEISET:

‘n’ Qur@Llaefled ‘m’ Qurlser 6T aumswTsaD TErflit (n-m)
QuTmL a6 LLHQDT [ auemSILITSHLD @(HLUL6T @laimnled k&I 66T mis 6T soT m)|
GeusuGoupmenr NSSHE Fnlgitieur n) Hem&ESLCULMILD eufleng wrHmRissTler
6T stor 60f| S 6m S

n!
= mi(n-m)!

Gueih, m+m+....+m =N T@ETPUTY WP O UDSUIL m,
QuIrBLSEHD @TeerLTaugl sumsuilsy m, GUTHLSEHLD ... r-aigl aem&SUils
m_Gur bl &@Epid 2 6rearer 6Terd Gemers. Ulsrert @hg n’ Glum L el
eufleng Lo HmmisafleT 67T swufl& 6mas



2.2.6 'L euflens rPpEISET:

@ar@ssiul Hsrer QuT L samsT @ CHTCaTL e ool aufleng
LrHphi&emeT genliLg unm L &Camd. CriCar® algausHneLl Lubams
L augadde Qur@lsmer auflmaliubhsgso allL agel auflag
LOMMMMBIGET 6T6arLILIHILD.

A,B,C.D etetrm BmeiT (@ TS SIS S mer 6T(0S 8150618, @lhs HI6T S
TS SISSMETILLD R CHTGETLIp6 4! 0z SH0 auflmeliLbE s, @aimnls
ABCD, BCDA, CDAB, DABC sretrues aul L &&led @mIiitiu®inéur g @Gy
ollsSSl60 2 eTerenr.

C D A B
DQB AQC BQD CQA
A B C D

41

sTe0rGou 4 Gum L seafler euLeuigen auflena LTpphisGsT - — =3!

Gurglurs ‘n’ GQur@lseflsr el eugen euflema Lomhmisefler
sTetoTsmfl&emas (n-1)! gy @Lh.

TBHSSH15HTL(H 6

wdiysemerd sraws : (i) p, (i) 'p,, (ii) "p,
Sey:

6 p, =10

@ p = 17 17 7x6x5x4x3!
O e

=7x6x5x4=840

(i) 'p,=1

CEF LTI /NC )

GFarenaTule®Bbgl WBHIMIHEGHF CFarmy Hpbu 4 @yufedser
o erenaT. @Peui adgsamer aufsaled G Feremerued b
wgiamydhed GlFarm Caipl b Prufeded Fapbs piguyib?
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Gl &6t merTUN60| (5 5l LOGI60T & GF GlFeven

4@ rulssafemh sl @b @ruilsne

CaiEOsH&Eh auflsaflsr sremeamismes = “p, =4 euflser
wgeruile mh s C&srsmer s Sl L& psTer

ewsor ) @Tuiledlm Sl % @rufens

Caii 05 H&EL euflaeflsr 6retremnflsama = ’p, =3 auflser

. LwesrHeng GmGamsTer 6T(H& G0
auflsaflsr et evoremflsema =4x3 =12 aufiser

NICEF L EIUMCR]

@m aaw L' B 3 umarwmhismerd 6% T et B 6rar i.
RaICTH amaTwGIRID BTaTS TUWdHSHldser SPHeL
ul Qererar. il oL d dpsas HFsul Fions a s mer
Camanupp wuwpdsear Cupolsrerear Ju@b?

Sey:
uLleLs Hnss :
PS60 UEATILS S0 6T(LS SIS 6T QLT HSSLILGID
(pemm&sefleir o1 svorcmnfl&mas =‘p, =4
LT TRUS) AUEMETILSS6) 6T (05 SIS ST
QurBHSSLILGHILD (Wpenmssefler 67 evorsvefl&me ='p, =4
CLPSIT M6 G| EUEETILISE6V 6T (LS SIS &H6T
Qur wSsILMHILD (pemmaserflsr 66T evoflsma ='p =4
s Qurgs upndser =4x4x4=64
@aunmist Gr e auflullgmer L H Sinsslu@Ln
- lsliLiglmer G emeauLmer (LM s s =64-1=63

TBH 3BT (B 9

0,1,2,.......... 9 wopw oédrar @edsmsmers LweaTru® s
GauciCouprar @QwdEnIBMaTd: CEBTETL  BTaTd He0hd 6T6wTH6T
TSSO BMLDEHHGOTLD?

Siay:
IuilTih @eées QLS Hiriu uwsTu@Gin euflseaflsT 61 etormofléme
(s7@earentler ‘0° gy uilTomaug @I Sl aur @uwerg) =9
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100, 10, 1 @ovss @ mismer W sweTar 9 @& s misemer
Qamevor () HiriiyL euflseaflesr 6Tevorsvoflsmes ="p,=504

. 6TeorGou QT &S 6T @)6v&a 67 6ot &61fl 6o
6T 6807 6u0f 1> 6185 =9x504=4536

a(pdg15aT B 10

Qe wrowralsear HHISHIH WFTSUTH 6
LDTGRT6UIT SH6IT 4 LOTERTafSHmer of SBemar afswrs e CpiGCarL iy 6
afena i dgeord?

Siiay:

6 wreTaITSHmeT QWM CaTlipd auflmeluBSain wWemms eflsr
sTamemilSeme = 6!, Nereri 4 wremellsErs@ G&TH&sUUL Gl6TeaT
Humsemer saflsir &L Slenl& @G GILmissT 7

O B O B O B O B O B O B O

TerGon 955 4 wremellsmer CuGe 2 6Ter 7 QL Risafle
suflemsliu®S gib euflssT = "p,

- @Qurgs auflsaflsr ememfléme = 6! x p,
=720x7x6x5x4
= 604800

apsgisar @ 11

R® S@bUGHD 2 drear 4 FCaTHyiser 3 sCHTHPNHMar
FCaraNaser q@arTprs @BISWTIN dhsmear o nsel e
aufensiu@®@is apygujib?
Sey:

3 gGargfamer Q9@ maT&0aTaTS. CLTSSHMD 2 6T6T ol &6
4+1 =5 gGssT. @arsmst 5! auflsafle arflmsiu@sgeorn. Mesreri 3
gGarzfaemer 3! auflsafle suflemsliLBS gL,

- Qurgsid Cun@smerariu@Gid euflser = 5! x 3! =720
ICET LTI GV
2,3,4,5aerp @Qwdsmsmar @Cr dmupemp w6 S S

AL @D preT Hewd:d 6T w1 BT Fn (B B6O HT 60T 5.
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Siiay:

2, 3,4, 5 steiTm @leussmisemst 6T s(mLpsmm LLeTLOSSS Sl &@SLn
LT Sleuss eTaursaflsr eTememiseme =4! = 24. @eummist 2,3, 4, 5 eTeirm
eIQeUT (h @S sl aIGlarm GILSSMIn 6 enm JjemLoiw. eTerGe Toug)
@IL 560 2 6TaT 96U S @)6VEHMHISET6 S (60

=6[2+3+4+5]=6x14=84

©)GsGume 10615 @)L SHl60 2_siTer @levssmigaflsT s (bhise =84

100 eugy @ S&lev 2_6iTem @lovssmigefler & (hg e =84

wnmid 1000 wreig @LSHe 2 sTer @essnmssflsr g =84

- QuTss 4 @enss eTetTSafler an (&6

=84x1000 + 84x100+84x10+84x1

=84 (1000+100+10+1)=84x 1111
=93324

NICEF L MCR R
CONTAMINATION eratpairi gengsuied o 6iraw 6T wpdhHidhsHamnar
dgsmar afgmsaled aulewsiu®dserd?
Sey:
CONTAMINATION ereipm euniiGensuilsd o srer 61 (1S 518 & efler
sTevoremnflGema = 13 @eumsnm 13! auflsefled auflenelinbhi&seomi.
@eaupmiet O S8l 2 HLe0euSEHLD
NeT& gl 3 HLemaus Emid
T TS 8l 2 SLm6usEHLD
A TS 8l 2 SLMEUSEHLD
I s sl 2 SLemeussEmHD @ GLm misTeTeor.

!
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LufpP 2.6
1) (x-%)” afiflalled 2 6Tor HH 2 MILILSEWETS SIT6vaTS.
2) (x-- % )20 -60 x7¥ -6ir Q& (PEMEUS ST ETOT S,
3) (x? - 13 )10 -60 X @V 2 MILIEMLIS ST 6HIT &,
X
4) 2x + ;— )? -60 8-6ugl 2 MILIMLIS SHTewors.
3
5) (3x- XT ) -60 B 2 MILIDLIS SIT6vIT 5.
6) (2x? + % )12 -60 2_6iTaT X @lOAUTSH 2 MILIHLIS ST 6HIT 5.

7 (1+x)™ o7 efliflefled BH 2 miciy

1.3.5...2n-1) 2" .x"
n!

TeTS STl (H&.

1.3.5..2n-1)

’ 6Ter S Sl (hs.
n!

8) (x+ i )2 -aor eflflefled BB 2 miiy

Lufpd 2.7
gpymLw afwLamuwg OshNea OF-.

1) n! =24 eTeofléd n —edr WS
(a)4 )3 (c) 4! (d1
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2)

3)

4)

5)

0)

7

8)

9)

10)

11)

12)

13)

14)

15)

16)

17)

31420+ 11+ 0! -6t &y

(a) 10 (b)6 ()7 (d9
% + % -60T LGy
5 5 7 1
@ 35 ®) 57 © 15 @ =
6 Guirsemer 6, oIl L aulgel Guensuile arflmsiu@sgn QuTss aiflgsr
(a)6 )5 (c) 6! d) 5!
x(x-1) (x-2)! —etr &Y
(a) x! (b) (x-1)! (©) (x-2)! (d) (x+1)!
@meur 7 @Lmismear eFH@GL aufisafler orevorsmflsamas
(a) 42 (b) 14 (c) 21 ()7
¥p, =67 gy
(a)8x7x6 (b) S2Ix0 (©)8x7 @3x21
8C, —6ir &y
(a)8 (b)1 ()7 (d)o
1C, —gt1 gLy
(@9 (b) 1 (c) C, o

3 ysraflaser Gr Gariiga gmuursarm o ster 5 yereflseflsl sl
susmrumid Cam(bhaefler 6t suorsunilsema

() 10 (b) 20 ©5 @1
(3)+ (3) = (§) oo x o mgpin

(@5 (b) 4 ()6 do
%, =", ereofleb r -6or LGy

(a)2 (b) 4 (c) 10 (@1
FHULS 08 Wsseflar & [Hige

(a) 2" (b) b" (c) 2" (d)n
(x+b)" -60 2 6o SHevL & 2 miiLy

(a) X" (b) br (©)n @1
(2x+5) eflifleflev 2 6Tem 2 miiy&eetr 67 evor evufl& emas

(a)2 (b)7 (c)8 (d) 14
(x+a)® 60 2 6o B 2 mIciL

(@t (b) t; (©) t @ t,
(x+a)" 2_erer Gumr g 2 miciy

(@ t, )¢, ©t, @t,,
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G\ &ri_MeTmiISeT LoPMID C\BHTI [T HeiT 3

(SEQUENCES AND SERIES)

@\wev sTevoT 6T Sevrid N @60 @B S J|EVEVGI |S60T AT 2L 8680 &6
©mEg G- eTevTs6T Sewrd R—6@ auenrmumissiumid @ iy Glgm s
IGW. @ srLiflarsdear ndiusn N gmg N-@l6r o I semrid gy @Lb.
G607 glsmenar EOUsD R oy @l

N eerm @ue eremoremiler Wibusems t eTerm GmufiLme
GnsedHarGmrn. {t ]} geong <t > -u95 OerLllagmss GMé&sl
LweTUHSGIECMTD. Gogid t, ), L,,... sTeTusT GgmLiflarSSler 2 Ml &sT
(terms) eTearm QOYSSLILGHID. (PlgaemLil eTesr 2 MILLSmeTs ClsmesorL
Qsrifern wyaym @Qsriferor@ (finite sequence).  (pigaileom 676t
2 piysemers GsreamL QsrLiflarnd weamr Qsriflarwr@h (infinite
sequence).

WYgalm QsrLflerhisEpésTer (S 8ISSTL (6T

H — n
@ t=-1.n<10

@6 SIS {1,2,3,4,5,6,7,8,9}
S mit 5 h 1 2 3 4 5 6 71 8 9 h

wHnih ef&Fss {Z’S_’F’T’S_’Q_’W’H’E}c%@m'
i) t =2+(-1)"

@ser nHlusod {1,2,3,... }

wmmid ef&esn {1, 3} gy @L.
WYigeinT GarLferhigEnsamer 6rHhSSISsTL ([H&sT
@) t =N QeI UST 6T650T

i) ot =+ Jn @eir (P sTEvoT LGS

Qarflermssflsr 2 miliLsEnsSlam G s S Lomar 2 nGair 9| g)
SLEUUTCLT @\m&e Goustmigt gjaudlihsismen. GLosi s, Qg mLifleor s dler
Qurg o miiy @ GS5HT apelld TWSS SlsTs EIMES
Gouemor HOwsTuSlevemen. 6 CQaTLflarsSHler o mUiLSsT 6, Sl L Lomer
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el dlemwll WerupmiorerTed, 9585 GasrLfllarsdnE 2mays GsTLir
(progression) eTer M| QLILIT. 6TE06UT 2 WS QSTLIT & EMHLD QIS IfleuT IS 6T ST 60T
Iermen eTevem GFTLfeThisEnn 2 nas GSTLiss g e&nTiLr. 2 mas
QaTLisEnSETaT THSSISSTL(HiSET.

G 5,10,15,20,25,...
G) 1,-1,1,-1,1,...

1 2 3 4 5
111 _— = = = =2
( ) D) > 3 > g > 3 s

Giv) 1,1,2,3,5,8,13, ..
V) 2,6,3,9,4,12, ... @etrer 19m.

5 see

@ Gorefarsdlear 2 miyseaflear s.(bhge @@ QsTLr (series)

sTETlL@LD. TOSSISSTL LTS % + g— + % + ... 6TEOTLIG % , g— , % s e. 6TGOTM

Qzr_flersdnE Hlarmer QsrLi gy @GL.

QgrLfarhigsmeri unml mr Wereri gy rmu @@m&SHGomn. §HéuTg)
@reer(h 2 me|S QSTLTSemeT Hlensure| dn meuLd.

1 el ®2nes GsrLr (A.P.)

() Gums® 2-pas Qsmrr (G.P.)
gl (@ opayd Gari (Arithmetic Progression -A.P.)

Q@ QamLflerSdler 2 mitiLssT C(STLITES) 6 HleMEULLIT6IT 6T 80T 630TIT 60
& (HILOTETITEY Q{6D6V G G6HMILOTETTE 958 GSTLflerid & LB 2 peys G
LG L.

e A.P. @er Sl L giemwolienu a, a+d, a+2d, a+3d,... eTerm THS GG
Q@amersTeurid. @\Hled ‘a’ sTaiTLG (PSH6L 2 Mty ‘d’ eTeiTLG GluT g eSS ELD
QG Ger ‘N’ gLeaugl 2 ity Jjevegl GuTgl 2 My t =a + (n-1) d gGLb.

g6 ‘n’ 2 miliysefler aw(bhled S = ER [2a + (n-1) d] gy @b

a+c

Guogitd a, b, ¢ eTeiTm eLpsiT M1 6TemIT ST A.P. @l6b @ (L6 b = 3

Gumse 2 payg Ggri (Geometric Progression -G.P.)
o 2 NNNGL ISer wer 2 NINUSEL 2 srer alldlg wmplediurs
BmaE0 Agriflarn (umes 2 nas STLT 9y @GLD.
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@ GP. @er L gmwlenu a, ar, ar?, ar’,... eerm THSHSH
G@&msiaTeumL.

@&l ‘a’ eTaiTugl W 2 My, ‘T’ eeTug Qurg el g @LW.
‘n’ gpeugl 2 My Qe gl GuTgl 2 mily t = ar™' gy GLb.

‘n’ 2 miiysefler & O S =a @ S GLD.
-r
Gueid a, b, c eTeirm epedr n) eTevoTsHsT G.P. @l6b @ mLlsir b* = ac.

3.1 @ o pays GBTLIT
HARMONIC PROGRESSION (H.P.)

@ A.P. @er 2 miliyseflsr semodiflser @ H.P.oy gjmws L.

SBTougl A, a,,a,,....4,...@%APaafleo L, L 1 1

a a; A 4y
& H.P. gy @&1h.

Guogid a, b, ¢ eéirm epsiTy ramas HP. @b @aoder L, L

(1:— sTetTLIGT (1 A.P. @6y gemiowjid.

1,1
1= a'c je b =20
b 2 a+c
NICEXILEIUMCE!
;— ) ;— ) 1; , .. 6Tarp H.P. @it eypraugl o pi'ienLid &wesst.

ey :
@arhssiuL HP.&g flasrmear AP, 5,9,13, ...
t =a+(n-1)d

t, =5+(7-1)4 =29

7

- Gar@ssiulL H.P. @er spmeug o miy ?

ICEX LT (NG
b+a | b+c

. . oo bt
a, b, c eraruar H.P. @b @mLier b-a  b-c

=2 erarmi HepL?.
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a, b, c eretrueer H.P. @l6v 2 eiremenr.

b= 2ac 1
a+c (D
i'e. b_ = 2_0
a a+c
: b+a _ 2c+a+c
e b-a 2c-a-c
ie. bta  _3e+a )
b-a c-a
Guogyd (1) @b Qw5
b - 2a
[ a+c
b+c — 2a+a+c
b-c 2a-a-c
ie. bta =3a+c (3)
b-c a-c
@+3)=>
b+a b+c
—_— + -t
b-a b-c 1
kz
— 3c+a , 3a+c
c-a a-c
— 3¢c+a _ 3a+c _9
c-a c-a

CET LTI (MG IR

a*=b'=c*Gwgib a, b, ¢ erarLiar G.P. @ed o direresr erasfled X, y, Z
eraruar g H.P. @b oemiouyid erairpr BepL?.
shey:

Gar@ssiul(hererg : a*=bY=c*= Kk (srétrs)

.'.azkif,bz T (1)
Guad Qarhi&siul(hererg : a, b, ¢, G.P.@led 2 serenr.
sbt=ac e )
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(1) & (2)@ed LwsTLHISSleurTeD

1y

2)

3)

4)

5)

6)

7

C P =C HC )

i.e. =

.2 [ U
ie. y o=+ 7
.2 2+x
1.€. y = XZ

. Y XZ

Le. 3 = x+z

. 2xz
Le. ¥y = x+z

~ X, Y, Z eteoruenr e H.P.@l6b gjemiowid

uufpd 3.1

L 4 ;— ... 676870 H.P. @l6t7 46| Lommitd 76ug) 2 mILILS6e06Ts STesr .
1
1 1
@f H.P-sr 9-augl o miiy 265 ﬁ%rﬁ] 206ug) 2 miiy 3gg eTeofled oysenr
40615 2 MILIEHLIS &IT6HT .
log 2, log > wmmid log,,” sretruse e H.P. @6b gysmwowid 61606 STl 0.
a, b, cetetrue g, G.P. @6d @\ mLnflssr log ™, log, ™ o mitd log ™ sTETLIET 63(7h

H.P. @60 gismuowjid srerd sml(bHs.

;— (X+Y), Y, ;— (y+z) etetruenm e H.P.@e @wlllerr x, y, z sTeirLisom
@ G.P.geé gemwowd earm srl(s.

X, y, z ereruer A.P. ufigyin Gogyid H.P. uiigitd @& leirmenr eTerfled ojemen
G.P.-flgid @& starm Hmie|s.

a, b, cererm ewpsir o) sTewT 6T G H.P. @6b @)mLifesr 2— =

Hmieys.

a-b
C

a .
oo T
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8)

9)

e®m H.P. @ar ‘p’ gueug 2 miiy q whmid ‘q” gpeugl 2 miiy ‘p’ erefls
QBT (pq) peugl 2 mitiy 1 sTer Flmies.
a, b, ceteruer A.Pullgitd b, ¢, asteiruem G.P. ullgpid @minfleir c, a, b eTeiTuem

H.P.g6b @m&@EL eTeirm srl(Hs.

32 @w 1Wews OG- earawmamefler FyrFiaser
(MEANS OF TWO POSITIVE REAL NUMBERS)

eUeDIIEmT&6T ‘a’, ‘b’ eTetruIenT @), Lemas GlLo— 6Tevor S Glemenfled geumlear

&l (D& syrefl  AM. = atb

2
Qus s arrafl G.M. =+ Jab
. _ 2ab
gems& symeif HM. = =

NICEF LT UNMCE:

ey :

a) 15,25 @eauppear A.M. arasta  b) 9,4 @auppieir G.M. sressrs
c) 5,45 @aupper H.M. sressrs.

b 15+25 40
A AM.= 5 = 5 = = =20
b) GM. =++ab=+/9x4 =6

2ab 2x5x45 450
0 HM.=74p = 5445 = 50 =9

N(CEF L INCE]

ey :

5-&@Lb 6-a@D PenL_ufed BreTd on " (HF FITFNH®ETI: HT6U5T H.

5, X5 Xy Xy, X,, 6 6765TUIGT ALP.@l60 @681 (HLd
St =6
5+5d =6

- L
d=5
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srm(ﬂsuxl=5+;— =

5

x2=%+é— =2?7

x3=2?7+é— =%

Guogid x, = %4.;—:%
Coemeuwmen & 1 H& srmeflssr 2?6, %, %, %

ICEX LTI UMC
4

3~ SGLd i— S@Lb @ewL_ufed apeTm CWLIBHIBH®D FyrFdEenerd

& IT G397 .
siey:

g— s X5 Xps Xy i— srearLisnr G.P.@)6b @& &L (HiLd

2
sTeorGou X, = g— XT3 :%
X, =%XT3=1
Guogyid x, =1xg
= N3
2

GCaemeuwmer QUGS FTmaiflger % 1, g
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N(CEF LT INC NI

;— &G LD %&@Lﬁ) @wLuied prere @emad sprFNsemernd

& IT GOST .
ey :
1 1 . . e
9 Xpp Xy Xy, X, 7 ETEOTLIGDT H.P@e @mss(Hio
4 1 1 1 0 676t . .
9. % %, x5 o x, - 10eTetrue A.P.Gleb gjemiou
t,=10
ie. 9+5d=10 d= +
1 1 _ 46
eT6or @62 X =9+ = = 5
A 46 1 _ 47
x, -5 T35 =7
i 47 1 _ 48
X3 T 5 5
s _ 48 1 _ 4
Guogih %7 = 5+ 35 =3

Lufpd 3.2
1) 5-&@L 29-5@L @aLulan 3 sLOF srrafsamears &meurs.
2) 5-&@L 3645-&@W @mLuld 5 Qumssn sTTaflemears &mers.
3) ;— &G ﬁ &G0 @l 4 @Qengd srrTeNsamears &meums.

4) @@ stamaaflsr sl G&F grrafl 34, gundler Qumesea sreifl 16 6refleo
3|61 Cl66HIT &H6METE I 6TIT .

5) x*-2ax + b? = 0 eretrm FLosiTUTL lg6dT epeutisaflerr &l H\& armafl x> -2bx + a> =
0 ereirm sweTurig6T epoiisafler GUmEsHn srmefl 9 @ 6rermib
@irewrLmd gweTuriger epaiisafler & I GH&F srrafl (& swerumig 6T
epenisafler Cumsssn srrafl g @l eTermid sri(Hs.
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3.3 AM., G.M. iopgnd H.M.
@maisepdsdan_Cuwi o eirer QFBrTLTL
(RELATION BETWEEN A.M. GM.AND H.M.)

Tps @b QaudiCeauprear Wamas G- aTaTsmer of(HdIHh
G\SHTeSTL TEILD D6 PpsesT

HAM>GM>HM (i) G.M.= +(A-M.) x (H.M.)
IHlerLIesoTLD

‘a’ mmid ‘b’ ereirm @ QeusGoummen Llena Glo— eTeior&eflear A.M.,
G.M., upmis H.M. @eamenm peomGu A, G, H eTerrs @nlssmeo

_atb G b go 280

27 a+b
@uGurg),
A-G= atb _ fop _ atb-24ab
2 2
_ a+b-2vab _ (Va-vb) >0
e 5
N — (1)
GLogyitd
G-H = Jab . 2ab_ _ \Jab (a+b)-2ab
- atb T atb
_ \/E(a+b)—2m\/£
B a+b
_ ab (a+b-24/ab)
a+b
Jab (Va—/bJ
= a+b >0
~G>H = e 2)
(D), (2) @ @@H
A>G>H
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= (Vab )
=2
-~ G=.J(A)(H)
eTeorGou HlemLSaLILL L &)
oI BhdHII:
(i) AM., GM., HM. gemeu e @emmiid G.P.en o (560 (& fletr mear.

(i) @@ swwrer s e ssT seIGleuTaTmMID ‘a’ 6Ters ©lasTetorLimed
AM.=G.M.=HM. =a g @l

CEF LT IUNC R
255> 44ed @ Cuuwrar AM., G.M. HM. @emas e
Gopujib GP.gg DdWEGID TaTP mpedpd FHLTTSSa LD

siey:
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G= \/;= V25x4 =10

2ab 2x25x4 200
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@uGur g
_ 29 2910 _ 9
A-G= > -10= ) >0
A>G (D
GLogyiLd
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G-H=10- 55 = =75 29 >0
~G>H e )
(1), (2) @ev @wHa
A>G>H



GLogyiLd

A= () (22)
=100= (107 =G>

ererGeu A, G, H etetruem @ @y GP.oy 2 maur&@h ererug
FflurissUulL g.

TBH 3BT (B 9

AM, G.M. wppub HM. Qeaupenrp amgeun salg wpanpuied
OP331 BT eurufeors emal @ GHapujb G.P.gg 2 BHeurdgLd
Tary ST (HS.

T
oy 0 A M C B X
OX erair Carlipedlmha OA = a gju@sst OB =b 9@ o Leaj.
AB g il Lurss Q& ef 9y allLLb almys.
ol L5HNE QarhiCar® OT susmrs. TM L AB. susoriueid.
CeraiTug) Qiemreul L SEHGT eoLouydEF6om s.
g5k, oo
24b _ OAtOB _ OC-ACIOCHCE _ 28C=OC(°_' AC, CB syriesi)
-~ OCeretrug) a, b—&@ @smL_Guwmer A.M. gy @GL.
@uGur g
OT? =0A.OB=ab ( OTGQasTHGsT{H, OAB Qo H&CHTH)
ie. OT =
~ OT eretrug) a, b—&@© @ Guwmer G.M. gy @th.
@uGuT g
OT?=0M.OC (*,* AOTC Il AOMT)
ie. OM= = 4b__2b

2
~. OMeretTug) a, b-& @ @ Gurer H.M. o @Ld
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GLogyitd

GemGasremr A OTC @ @\mHa
OC>0T

ie. A>G e 1)

GemGasTem A OTM @l @5

OT>O0OM

ie.G>H e )

(D), 2) G Gl

A>G>H (3)

OT?=0OM.OC .. OC, OT upmid OM s G.P.&y gjemn& @i
ie.A,G Hewm GPg g@ué@hn  ------------- “)

(), (4) e G@isl
AM., GM., HM. @@ @mouw G.P. 9 2 @meaurs@L.

ICEY LT G
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1)
2)

3)

X, ¥, Z eteruer GauciGauprar 1end Glp-6TeRdTSH6ir  6TeuleDd
(x+y) (y+2z) (z+x) > 8xyz erairgy [HepL?.

X,y @ 705815 QarstGourd. A.M. > G.M. ster g|Geurid

A G IR RN — (1)
@6sGursd (y+z)>2 [y ---m-m---ee- )
whod  (24X) >2 [z - (3)

(1), (2), (3)-2& QenEssTsal CumsslarTe
(x+y) (y+2) (z+x) > 2 /xy |2/yz |[2vox ]

i.e. (x+y) (y+x) (z+x) > 8xyz
Lufpd 3.3

25, 36 eTeiTm eTenT S (655 FTmEfsaflsr sweafled o mmes sfuri&sea.
a, b, ¢ ereiruer H.P. @60 gjemiow|id eupeir i GleusGCoummenr Lilemas 6T 6vor &6
eraufled a>+ c? > 2b? ereiTm HlemLil&s.

x(#1) ereoTu gl @ lems Glo— eTevor eTesfled, X + }c_ > 2 eTeTml HTL([HS.
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3.4 OQgrlflermisealear GOurg&aCGasriur(®
(GENERAL CONCEPT OF SEQUENCES)

@ GarLflearsms
(1) @@ afl@wrand (Rule) (ii) eetr Medlp k&) LH@DTT MI QLD
2 meureid (Recursive relation) @ pl&&eomio.

341 @w OsrLfargens b al?Fwred aimFwimidsed

@uyammpuis t @r @&sETD GarThissu@min. YSOlmba) 6Ths
Q@ GOIAL 2 pitienuwb Seor®h Mip&s (plglL.

asgisar @ 11
feraumd QOFrL_MNarmiser QaIGaTATHPST PB®D BIGTS
2 MIIL|HEETI BT GUST .

at=3n-2 b= 2 ot,=2ntl

at,= 25 o) <1 p <> n>g
ey :

a)1,4,7,10 R O

d2,1, .1 eo01,01 f) 3,2, =, 2

> 9 3
NICEF L IMCRY:

fereu@mdb G grLfNerhiger ealCaurearpear afFFsdamsd
& T GUST .

a)<2n> b)<2n-1> ¢) <1+ (-1)">
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siey:
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e) {'19 l}
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ICET LTI NCE R

Paraumd GgrL_Mergder afdsagmats uppy pafi wrg
gapiafi: t =n’-n+41,n<40?
siey:

S FF LD

{41,43,47,53,61...1601}

@& 41 s 1601 suenruileumer ojemeTSgl LST 676t SeflsiT &6

pE.

NICEY LT IMCRE,
Peraigpd O@rL_MNermisealiear N gpaugl o punear GuT
Qg Ql  OLOLIGNLIS ST GOl S,

5
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1 2 3 4 11 1 1
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siey:

) =1 by, = 2t
© t =dn>1 dyt, =4n*+1

(] _
e) tn_(_l) lﬁ f)t"_ n’+n

3.4.2 ¢y Q@rLfarSend epeit el gl LOPODTET VI aUIBLD 2 PerTed
&SP BB
@iyampuils QgrLflarsdsr o giuss 2 nIiysEHD @i 2 meaj
Gasr@saluGl emagamerl LLaTUOSEH JS6T THS I 2 mlemLULLD
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ICET LT LNCRE
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a,=2a-a =0-1=-1
a,=2a-a,=-2-0=-2
a;=2a-a,=-4+1=-3
a,=2a-a,=-6+2=-4
a,=2a-a,=-8+3=-5

s 7 2 mitiysser 1,0, -1,-2,-3,-4,-5

dBBg15HETL_(H 16

a=1a=1a_ =a +a , n>2aarp Gsr_fRargHear iz

1
10 o pu'nysewend HwevsT .
siey:

a,=a+a =1+1=2

a,=a-+a, =2+1=3

a;=a+a,=3+2=5

a,=a-+a,=5+3=38

a,=ata,=8+5=13

a;=a +a,=13+8 =21

a,=ac+a =21+13=34

a,=ag+a,=34+21 =55

s usSg 2 miyssT 1,1,2,3,5,8,13,21, 34,55
o ' spSal -

@& Gumerm QomLflerd &fNfermdl (Febinacci) @smiiflerid
6T6T eSS SLILIMHS M .

NICETIEELINCRY)
(it =2"-3 (i)a =1, a =2a_ +3,n>2eaaruar Gy
GarLlargemad sTear GpsRarper eaearp STl (Hs.

ey :

i t=2m"-3
t,=23=1
t,=2%-3=5
t,=2%3=13
t,=2%-3=29

t,=2%-3 =061 @lerer .
@arLiflerd 1,5, 13,29, 61...
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(i) a =1
a =2a_+3, n>2
a,=2a+3=243=5
a,=2a,+3=10+3=13
a,=2a,+3=26+3=29
a;=2a,+3=58+3 =61 @letreor Iim.

Gsmferd 1,5, 13,29, 61, ...

@@ Qs rLiflarmsEpLd sperGmnamsir.

o ' shSal -

floo QarLfearhiser ahs Q@ GSHTSHSTYID GNHS @ILTLogmID

Emssamd. TOSHSSTLLTS UST eTevrseflar GgmLiflerid

2,3,5,7,11,13, ...
&60011& E6LEIGTTITSH6TT LIGIT 6T600TSH61T {66aT HEMSILLD GBI (HS S & m Lplll 63(Th

Qur gleursor & SHT S0 GumId GuEmLLDMuTlsy @sreor b FFHILL D66 T
Ieursafler pund @sisTnin Geunmliumwaismev.

1y

2)

3)

4)

uufpd 3.4
Wereupld GerLfaTrissT ealGeums Mer WEHm 5 2 MIILSmeTS SIT6wT .
il (=)™ L e
(@) <77 > b <——> ©< 7> @<—F>
() <n2¥!> ) <(-1)> (g) <6n-1>

A { M n’ @i @hmp srar el
" 3(%+1), ‘n’ @ @ITlenL eTetor sTevfled
ererm QarLfearSSlem P 7 2 MILILSMETS ST 6w s.
Wetreumld QgrLflermasT seiGloumer Mer ofFFs5mes & evms.
(a) < 1+(-D™!' > ) < (-1)™! >
Wetreu(mLd @ TLfleTmiser eeiGlourst flear Gum g 2 miiSleners &mewor .
(a 1,4,9,16,25 ..
(b)y 3,7,11,15,19,23, ..

(c) 2.1,2.01, 2.001, 2.0001, ...

(d) 0,3,8,15, ..
10 20 30 40
© 5. 5w
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5) et Mle0lHEG LHEMTETY aIEHL 2 meuTed Gnl&SsaulL K6 ealrpLD
QarLiflerhgsT gaiGams Hsr (&6 6 2 MILILSmeTs ST s.

(a) 2"] = 1’ an = 2- > > 1 (b)al = 5’ an = -zan-l’ n>1
(¢) a,=1,a=3a_ +1, n>1 (da =2 a =2a_ +n, n>1
() a=1,a=a_ +n* n>1 (f)a,=2, a,=1, a =a_ -1, n>2

(@ a=1 a=1a=(@ ) +2,n>2 (h)a=1a=-l,a=a,+2, n>2

3.5 anl_(Heul' g
(COMPOUND INTEREST)

GO L sme @ Qeuafluiled geueuliGLT ) Sl &@GLd ol le YHEHHS
IFsEpLr Sl LUl B 9bH6s sTnsdHnsrear ailly &eworssL @i,

I|BTaIg HmL&ELh ally, LSl H Qe—wiu’ @), alp&e allly Smeug
&L (h UL lglUmGLD.

&L (0 el lgLlLllg & (hS6D STewT (& SHHNTLD

A =P(1+)"|, @g‘,]shi:ﬁ

@@ P = gF6a (smCuremsil L)

A =& (HFeo

r =alllg afg

i = @rrar(HéE TaE L SSHnG el ly
A

Guaid snGurmsw iy |P = (14)"

o ' sl -
0 sl (eulipuiled s Ogeo QsTmessT @ G.P. -0 2 haurs L

(i) el yaETHSHE R SLMAISE6WM CeTH&HSILLLTD 9F5MNE UL
Ul lg 6Teor M i,

(i) el g eET(HHS Kk SLeneSET G &HaLILLLT6 i-g f sTaor MILD n-g9 nk
6T 60T MILD Lom MM GevenaTie ull(m& @ LD.
@iv) e gEd T aumLmseafld N w_msrearmed T x n eu@mLisafls N°

LOL_ RIS IT GLD.
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apsg1saTL B 18

. 1,000 -39 5% e’ g afgsded 10 gyasr(Haalled HeanL_dgLb

Il (H a'lgewd SHTesTd.
ey :
A =P(l+i)"
=1000 (1+0.05)'°
=1000 (1.05)"°
=emp. 1629
& L(eulp=A-P
=1629 - 1000
=em. 629.
apsg1saTC B 19

LL_&m&S5 &6wrsSH\&er
log 1.05=0.0212
10 ¢

0.2120
log 1000=3.0000 4+

3.2120

Antilog 3.2120
=1629

. 1,000-4¢ par(hdd 4% e’y afgshed 10 oy em@BHsalred

AL gl B alyows STars
siey:
A =P(l+i)"
=1000 (1+0.01)*
=1000 (1.01)%
=Rs. 1486
LM el =A-P
=1486 - 1000 = Rs. 486.

dBBS15HTL_ (B 20

LL_&m&S5 &6wrsSSH\&er
log 1.01 =0.0043
40 x

0.1720
log 1000=3.0000 +
3.1720

Antilog 3.1720
=1486

Sppwsuiesr 1Ppps praraTm gear OGP e

@. 10,000 pseS® GaF-Apmrii.

@ el 12% el

wrspCarpid gnt’ L 1 red 2001z anided Ouprii(Baig

eTaaueray?
Siiaj :
A =P(+iy
= 10000 (140.01)2%
=10000 (1.01)%
= 5. 1,07,600
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LL_&m&S5 &6wrsSSH\&er
log 1.01 =0.0043
240 x

1.0320
log 10000 =4.0000 +

5.0320

Antilog 5.0320
=1,07,600



DICEF LTI C AN

1987 g41b paor(® e paNeT garSGBTems 50,000 @D
NI HO\GTmSE T(HHSH 5% In(BBpB eTailed 1997 apib oy er(H

ps pHNGT PMeT O STMHMIIS  HT 6T B,

siey:
A =P(l+iy

=50000 (1+0.05)™°
=50000 (1.05)"°
=81,470

dBBS15ETL(H 22

LL_&Sm&S5 &6wrsSH\&er
log 1.05=0.0212
10 X

0.2120
log 50000 =4.6990 +

49110

Antilog4.9110
=81,470

@f BuipFrd paT® ermisd 10% afsib oger wHifed
owpdpg. Qb @. 10,000-&8 amrmsiu’ L g eresfleo 10

B 1y afed BT IS HTITS5.

shey:
A =Px-iy
=10000 (1-0.1)'
=10000(0.9)"
=em. 3,483

apsgdsaT (B 23

|

WL_&m&S &6ur&E [Hls i
log 0.9 =1 .9542
10 x

5420 4
log 10000 =4.0000

3.5420

Antilog 3.5420
=3,483

5% g (@ e ufed 5 syamrBser sPSH . 12,000 o@D

Gareansuier FPCureangw wHlewuds SHawr(BHLig .

75

DL &M&5S5 &6wrS5EH\&6r
log 1.05=0.0212
5 X

0.1060
log 12000 = 4.0792]
0.1060 <«

3.9732

Antilog 3.9732
=9,401



dBsg15aTL (1 24
Tpsd dF 13 gyyar@Basaled paTHs® 10% o @
i ipued . 5,525 W Bpd GErHEGL?

gita : L5585 & SEHS6r
P = log1.1=0.0414
13 x
5595 0.5382
= (1+0.1)" log 5525 =3.7423 :l
0.5382
3525 3.2041
= (11)? '
’ Antilog 3.2041
=em. 1,600 = 1,600

adpagssTL B 25

Smgwrest(Hhe @b pop aillly gL u@wGurg
Tps e’y afgsdd 3 Yawr@aaled s . 2000, g BB
. 3,000 9,5 worpip?

Sy : N LL_Sm&S5 &6rS5EH\s6r
A =P(+i)" (1) log 1.5=0.1761
3000=2000 (1+ ;— )2 T%g
=2000 (1+ ;_ ) Antilog 0.02935

=1.07
= (1+ ;— )= %

. 1
= (I+4)=(1.57° =107

= + =007

. r _

1.€. m =0.14
r =14%

76



TdTBBSH15HETL (B 26
13% ani"® eau'ny afgghHed ereiatarey sreghdedd @i BjFed
PLDLDL_MIST GHLD?

diey : UL Sm&5S5 &6urS5EHs6T
A =P(+i)" _
(1+0) log 0.4771 =1 .6786
3P =P (1+0.13)
ie. 3 =(1.13)r log 0.0531= 7251 -
L &608 6THSHST60 0.9535
Antilog 0.9535
log3 =nlogl.13 _3.084
. log3 0.4771

=8.984 =9 auLraser (GCoTrmLLTS)

3.5.1 Gup- e’y afgib:

IETHEG @R YPONSESE Cued allpurarg T QL 6T
L LUuGprerme 9ihs el ly afS UL ol of SLomELD.

G- aully afsld > Iy aully af&L eTeTLg GeusflliuemLwm@L.

36T (&G K SLmUSET alle & L L ILHILGEUT S QTG L SSNE
Ieuar () aulle i 6T6oTS. j eTearLG) HSTTer Glo— 6Ly 67607 S.

P(1+j) =P(++ )2

ie. jo=+ )1

dBBS15HETL (1 27
pwreaT(hhe @mupamp ailly Cidssii@uwCurg 15%
ai’y ofsgsdear G- eaul'ny ofsd ST,

Sy : LL_&M&5S5 & 6rSE[H\& 6
j =(1+li(_)k_1 10g1.075=0.031;

(1, 015 1062
=(1+=5 )2-1 0.0628
=(1+0.075)-1 Antilog 0.0628
=(1.075)*-1=1.155-1=0.155=15.5% =1.155

77



apdg1saTL B 28

i ITSEISERSS @B wap ailly Csissl@unwGurg
16% e’y ssafgsdear G- e’y ofFb STaWs.
ey :
LL_&M&55 & 6rSE[H\& 6T

i =+ k-1
U ) log 1.027=0.0116

=20 — oo

=(140.027)"-1 -
Antilog 0.0696

=(1.027)*-1 =1.174

=1.174-1

=0.174

=17.4%

dBSa15ETL B 29

o6 BF Boeerd 16% gpav® aly galsdpgl. o
sLer LUsHrd wrspCarpnd e’y Caiga 15% e’y SHIPSI.
DauppPed TG PpLiTeTs am]i—c%mr-as.
shey:

15% epuiy euligWilstT Qlo— el lp F&6S &L &mevor GLITLD

ioo=Ue kel

DL &M&5E5 &6wTS5EH\& 6T

0.15
=1+ 557)1 log 1.0125 = 0.0055
=(140.0125)>-1 D

0.0660

=(1.0125)">-1 _
=1.164-1 Antilog 0.0660
0,164 =1.164
=164 %

LrsEEsT I au'lp Car&E 15% ally mliumer g
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1y

2)

3)

4)

5)

6)

7

8)

9)

10)

Lufpd 3.5

Suer® oy 12% @6 15 g erGiaaflsd em. 5,000 sTeiniaTe| & (hGmas
CasT®&GW0?

all (i) gear@s&esrmuomn (i) gomrurar(éEE Qe
Gerésu@uncurg ep. 4,8006@ oyamrGsEE 4% ol afigsHh sl @
QL Lp 6DILIS & IT6TIT .

et en. 2,000 o 15% el efss5de ygeih Qe-Hmpri. sl
wrgEEsT M Gaiéasiul LT 5 gy srHs6r Wipalldh 9nIHEES HmL&@L
QsTens 6TeualeTR|?

R QubHrn @aGarm garGn gyar@® gauss wHile 10%
wHIpSsLmLADNG. & en. 20,0008 eurhsiul L g eTeafle, HTeTsTid
SerH Wigefled oH6T FInUS &6t s.

4% & (@ aully ef 5560 4 g arBHiser sfS S aurGalstimigw . 2,000)sbr
SHGUTmSI LWEHIDLE 8T 6w .

Smud. sauerm geurser @ GOINLL Qsramsmiu 10% ailly of5s5$Ho
5 gperQesT Hrhsr s Curl G maussi em. 4888 & () A lp TSl
Quudpri. geur GuUTL L QaTaEmius &6t s.

srararhéE o won all Ceissuu@nturg 5 gy emrhsafle emn.
5000 g6 em. 9035 sn(BF YENG. LB ally FS5TSS5MES &6t s.
I erH&5G @MU aillp Car&ssiu@nturg 5% s LB allgulls
TEHSmenT oy etoT(Hsafled (b 9|6 (LD RISTGLD?

srorar(HsE emueon el Gersgnturs 15% oy ally ofssdsr
G- aul'ly efgh sreaTs.

I|emrwren Q&0sTmuemn ol Cerssiu@bturg 12% ely el
i s5ler Gu—eal'le afsl &etrs.

3.6 gauewenttt umIEL (B OCBTMBSHET
(ANNUITIES)

R Lrors QaTas, QsTLITE, @@ GMUNLL @ Qeausfluisb

Qepissiubng Saumeel UhIE. S CgTms I GWw. @MGlMTE &6
@ Qeusflufisr @miufeud ueTd QFISSLILMIG 2 L 6Tlp & 6lem6war

unElHS Ogrens (immediate annuity) g FTST Seuemeor LBISL (HS

79



Gomems (ordinary annuity) sterlu@Gib. eelGleur@m sme @l Qeusflufer
SlussS5EHaIn usmrd CFsslLbg STHSH (G Galamripll &elemeurL
Rl (s Qgrems (annuity due) gy L. Seusmenri LkISL (B CGTens 6TaTLIS)
Gurgiours sTaT GeumenTll LRISE (HS QSTmasmLE &l @L.

3.6.1 21 ey geuemewts umdEl’ (Hd G@rens (Immediate Annuity)

a a a a .. a
P 1 2 3 4 .. n
B A

n 9,660 (H\S (6158 6p6210leuT (T, 9y 667 () (LPieelgitd ‘a’ LisaTLd Gl MISSLILIL M6

A=A [(1+)-1]

Gugih sH&Te LI

P= *i‘— [ 1- (14)™]

3.6.2 srgdmss Cauamryw satementts LRISL B G BTemSH

(Annuity Due)
a a a a ..
2 3 4 .. n  &Q@sn A

lav Y

n oerh&ErsE @aubamm gyarh SussSSHMID ‘a’ LD
QEFISSILL LT

A = *i‘— (1+) [ (1+1D)"-1]

Guogih sH&Te LI

P = ai‘— (140) [ 1- (14)™]

ICET LT G IR

par(Hae 10% e’y Caisasliu@GCurg geaiGlairm
pamyear DouFut@ib . 2,000 af s 4 paw(HaieapsS
QesIss i saimars umbl B OCgremsular Grgsds
OBTMHE®WIT: T 6HT S,

80



siey: LLSMmES &6 SSGS6T

>
1l

L [ (+)-1] log 1.1=0.0414

1 —4 X

2000 0.1656
0. (D] Antilog 0.1656

=1.464

2000
x [1.464-1]

=20000 [0.464]
=em. 9,280

NICEF LT IMC IR

12% yessr( auliquied wrapCarpid e’y CHidsiiib
Gurg @eaiQeurm® wrgepd . 1000 af b 12 wrsmIsapsd
Qs iu@d sTaT Saumewrs uUuBIEL Bd O Frensmsuer
QT SSHMN B &I 6T 5.

ey : LL_&m&S5 &6wrsSSH\&er
A= ?_ [(1+i)"-1] 10g1.01=0.004£ )

= 100 gy 0.0516

Antil .051

= 21 (L127-1) oo

=100000 [0.127]

=em. 12,700

ICEY LT NG IRY

@m amd sreores(HeEd pdwap oy Cxidgsm 8%
al'y GaTREApg. @aidairm STeoTaT(® wiaf@Id sTdiaara)
Qgrens GFgiddarred 3 yaw@Bser pyafed . 3,000 Hen_dgGLd?
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ey : UL Sm&5S5 &6rS5EHs6r
X . log 1.02 = 0.0086

A = A+ .
. 0.1032
H _ _a 12_ —_—
ie. 3000= g5 [(1.02)%1] Antilog 0.1032
= 0 =a[l.2690-1] =1.2690
= 6 =a[0.2690] log 60=1.7782
log 0.2690 = 1 .4298

4 = 00 T 23484 _
020 Antilog 2.3484

_ ntilog 2.

=Rs. 223 25530

NICEF L IMC IR

PaIGeaur®m e (® wpiyal@ih . 750 af Bib S oy e BB EHHS
15% o) afgsded Qoeisgasiu@d gamears umsl B
Qarensuier apCuremgws oBiy wirg?

shey:

lav]
1l

A= [1-(1+i)]
LL_&M&S & 6rsE[H\& 6T

750 log 1.15=0.0607

= 035 (1157 5 x
5000 -0.3035
= 1390 11.0.4972] 6965
=50001[0.5028] Antilog .6965
=0.4972

=em. 2514

CET LTI MCIRE,

M S®maf Saiment wepuled aTmISLILIGAPSI. THIGLD
Fwowb @m. 5000 Qegigd Pareri @B, @FewTLTLD, EPETPTLD
BTGSTHTID B (pyafed eeidlaur® wapuyd ¢b. 3,000 Sasmesnr
eSS IIBAPGH. e el ofsd 5% aaled smauier
GaTergpBed afemevenuids BTeTds.
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la]
1l

[1-(1+0)™]

_ 3000

=005 [1-(1.05)*]

3000
5 [1-0.8226]
100

= % [0.1774]

=60000 [0.1774]
= e 10644

DL &M&5S5 &6wrS5EH\&6r

log 1.05=0.0212
4 X

-0.0848
=1.9152

Antilog 9152
=0.8226

. Qamarse ailsmew =em (5000 + 10644) =em. 15,644

ICET LT WNC IRE]

Rwmeaui ymgwretHEG e@dewap oy GCsidg
Qar@®@iugr- 8% yaw® au’ g afBs5Hed . 5000 &1L_erQ\LIpmy
Sigmar 10 FowrTar Saiament Sealled @6lGaIrh <ml LOT S M %6
pyaf@Ib Q&sTHLUUSTS RLILECSTRTL T Haui OFadS

CouaTig w1 SIGHTLI LIGHT S0 S5
siey:
P = *i‘— [1-(1+i)™)

5000 = Of‘ﬂ [1-(1.04)1°]

a
0.0z [1-0.6761]

a
0.04 [0.3239]

re. 200 =a[0.3230]

200
= 03239

=e. 617.50

83

T GOVT 5.

=

1

LL_&m&S5 &6wrsSH\&er

log 1.04=0.0170
-10 x

-0.1700
= .8300

Antilog .8300
=0.6761

log 200=2.3010

log 0.3239=.5104 -
2.7906

Antilog 2.7906
=617.50



dBBs15%TL (B 36

PuipHrib X Beir afenev . 15,000. QuipHrd Y @ear afenev
. 20,000. euppeadpps LG e ameaur- wearpCGus
@. 4,000 woppnd 5. 7,000 @b, QuipFrib X-@eir puy” srevid 4
apar(Haser Y-@ar puj’ srewwd T ppawm(Bser araldd ThD
Quipdrsens artigag Fppss? (WITBES 8% sPa af s
Tard Gaxrers?

ey :
BuipSHrib X
@uESrd aurmig Qe = em. 15,000
peuGlaur 1 gy stor(h euHLITETSSler HHGUTMSIW GrSs WSl
LL_&Sm&S5 &6wrsSH\&er
= [-d+)7] log 1.08 = 0.0334
4
4000 X
=209 11-(1.08)4 _—
0.08 -0.1336
= 400000 11.0.7352] = 1 .8664
=50000 [0.2648] e Antilog .8664
! =0.7352
. 13,240
SHGUTemSIL uTe| HHELTMSIW CFumauail& &smneur— 2 676 g.
- Haré Qgeey  =em. (15,000-13,240)
=em. 1760
QuipHyb Y
QuiSTd eurhis g  =em. 20,000
ep6uGleu (5, 9y 680T (B 6 (LD 66T & e
SHGUTemSIW CLTSHs L

= 4= [1-(1+0)"]
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700000

[1-(1.08)7]

7000
L [1-0.5837]

100

g [0:4163]

=87500[0.4163]
=em. 36,420
SHGLTMSI euTe| SHCUTEMSIL

QFemsuail g HsLMs 2 66 G

- Bar eurey

S @uwpSTD Y & eurhigeomi.

=em. 16,420

NICEFEEINC IR
prar part(He® 5% mil(® ol Fpb armiHued

=em. (36,420-20000)

LL_&m&S5 &6wrsSH\&er

log 1.08 =0.0334
-7

-0.2338
= 1.7662

7662
=0.5837

Antilog

log 87500 =4.9420

log0.4163= .6194
T 45614

Antilog =4.5614

=36,420

eGleurh gper(Bid ¢h. 500 afFd 10 yaw@Baer OCFidLearmed
10 yasr(HFe6r (g afed [BTesT b OBTENBMUIG ST S5,
iy

ey :
A

0.08

= & (1) [(14+i)-1]

= 29 (1.05) [(1.05)"-1]
525

=005 [1.629-1]
525

= 25 [0.629]
100

= 2% 10.629]

= 10500 [0.629]

= er. 6604.50
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DL &M&5S5 &6wrS5EH\&6r

log 1.05=0.0212
10

0.2120

Antilog 0.2120
=1.629

X



apdg1saTL B 38

sTorTaT(BHs5e @duwep ol pnpaows GCsigas 8%
arl puwealdGb w S.B. sawddledd @aiQeaurm &reore®
SlaussgBHpind @m. 1000 afsb Gegigdarredd 3 paw@® wpyafed
sarsided Gaagwrgd G Tens eTdialaray?

shey:
A = (1+)[(A+i)™1]
DL &M&5S5 &6wrS5EH\&6r
1000
= 0.0z (102 [(1.02)"1] log 1.02 = 0.0086
1020 12 x
= 002 [1269-1] 0.1032
Antilog 0.1032
1020
=5 [0.269] =1.269
100
_ 1022000 [0.269]

=51000[0.269] =em. 13,719

apdg1saTL B 39

aT(BH5e 15% afgsw wrspbCarpid e’y Cidslii(Hd
Gurg @aIGairm 1TSS FGiahssIQIb eTeluara Fiolomer
Ggrenas GExigferTedd 3 %mé@aﬂm . 4,00,000 Gaayorid?

ey : L5085 &ewrsEHs6m
log 1.01125 =0.0055
A = zll— (1+0) [ (1+0)™-1] 36 X
0.1980
__a Antilog 0.1980
ie. 5000 =a(1.0125)[1.578-1] log 1.0125 =0.0055
_ log 0.578 = 1.7619 +
=a(1.0125)(0.578) =674
5000 10g 5000 =3.6990 ]
a = T1.0125)(0.578) 7674 ¢
3.9316
=€ 8,543 Antilog 3.9316
=8,543
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ICEY LT CR)

par(hhS 4% aul iy afgLiLg 2 aT(Hasandsd aT(HdbD
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@\mawloul g seflsr sweTumbHi&6T =+
J9+16 J16+9

(91-81)  3x+dy+3 =+ (4x+3y+1)
(@1.8.)  x-y-2=0wnmid 7x+7y+4 =0

Lufpd 4.2

1) Q@ CriGarlysr 9 &FssEhsHamGu 2 araruGdmil @) HEwns s NHL
yerefl (-3,2) eTesllev 9|&SEHTL Ip 60T SFLOGITLITL 60L& & T 66T &.

2) LN BHEE R CaHTlIeNE 2 6Ter QemiGS 8IS tgmmeaun] 5 6815, 9|56
gr—a] -1 ereufled 9SCHTLIp6lT FLOGTUML lo6H6TT & &IT 60T .

3) Qo Q& gl H&Hefler HF B 9 2 mLwgd (2,2) ererm LeTefluder
aflursg Cgaagorear CrTCamLipsr FLaTUTL L& & s.

4) 9 Ellem g 4x-3y+7 = 0 eretrm Garipmn@ auemuliuGi QFmEsss
Camliger BeTSHmSS SITeus.

5) (-1,k) steorm yerefuNedlmpba Sx-12y+13 = 0 eretry CrpiGasriipne
aueTIL(BIL QEhEGS g6 Carligsr Berd 2 ereflsy k-uller LdliGILsoreur?

6) SN0 mHG eumruiu@®n CsmGsgs&Garlgar Bard 4 90 @.
IFCFRIGSEI&ECHTH X-gF&Ler gHUGSSID Csmemrid o =135° ererfled
9|5CHTL Ig6lT FLGTLITL ML& &IT6w0T.

7) (-2, 3) ererw ysrefl auflursd Qeomin CrIGasTLTarg X- 9 &F&L 6T
UGS SID Camemid 30° sTaufley 9|GCHTL Ip60T FLOGTUTL L& &IT65T S.

8) 5x+12y-7 = 0 wpmid 4x-3y+1 = 0 eretrw CorhHiesErsE @ UulL
CamersHlar @mawnblalllpuflsr FLeTUT(H&meTS &6 s.

4.3 CpiGCar(hmeafear @(LbLILD
(FAMILY OF LINES)
4.3.1. @w CpiCar(msaler g @LbLLD

@@ CriGar@aer Qe B ystallomws sream 9&G6sT [ & eaflsr
FuaTUTOS6mETS Si&e Gouetor (HILD.

99



4.3.2 ¢ Lyeiral afd GCar@aser
epsTm g 95NG CupullL Car@sst @@ UsTaflaflé
Q&aomuller gjemen sp(p UsiTaflaufls Cambhiss o7 arILGILD.

ax+by+c =0, (i) ax+by+c,=0...cceoeie. (i)

ax+by+c, =0 oo (iii) ereirm CrAGasTHI&ST @ UsTafloufl&
CFeveusmaTer FlLhSemer

y

UL S&le0 ¢ sTeoTLG m =tan O, HMID M, = tan O, 6T6ITM &T—6&6EMETIEDL LI
Carh&EnsE @ ulL Gamemrbloeflsh

t m;-m,
n = T -
a q) 1+m1m2
m;-m
.'.(i):tan‘l#
1+m1m2

o ' spSal -
@) m, =m, 6Tesfleb QsTRSSILL HeTsm Cam (ST @enstrGaTHiseT JSTRIG
BmCasTh&eT @lemeuoriLimen i 6Teofled QeumMledT FT—6 6T FLoLb.

(i) m m, =-1 eTexfler Qe HSsIULHsTer CamhissT CehiEsgIs Carbser.
graig Gesr@ssiulHsrer GarHssT Cami@sgs Camb s blersfle
Ijeum et Fm—eyseflsir GlLmsasmuesiT —1.
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CEF LTI /NC )
Ix+4y =13,2x-Ty+1 =0 wppib 5x-y=14 ereirp Car @B &6ir 6ph
yerefalfd GlFedib eTar Hpia)s.

sey:
3x+4y-13=0
2x-Ty+1=0
5x-y -14 =0 eteirm Garhiser e Lsafl auflé Gasausnam e sl Hilum@
3 4 -13
2 -7 1
s -1 -1 70
g
3 4 -13
2 -7 1
-1 -14

=3(98+1) - 4 (-28-5)-13 (-2+35)

=297 +132-429

=429-429=0

=> QarOsslulHsTsr Car®ssT e UsTafloufld GlaaeiLn.

CEF LTI UMC R

Fr-a] 5 gogaseperer 3x+4y =7, x+y-2 =0 gduw Car(Haser
FhFa@ yeralufer agpursd Gasdaub CpiCamiig er
FIOGBTLITL DL &  IT6oT &.

siey:

guerurhissT (1), (2) 5 Siés (1, 1) sreorug) Geul (Hih LsTaflum@L.
(91-81) (x,,y)=(1,1)wpHmrd m=5
. Gamiigeir gLsTur@® y-1=5(x-1)

(9.81) y-1=5x-5
5x-y-4=0
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CEF LT IUNC R
5x+6y = 20 ioppub 18x-15y = 17 eresrp Car(Baser GlFmi ik

Car(ser eTar Hapiays.

ey :
Qar@saiu’_Herer Camhasr
SX4+6y =20 ..o (1) mmid
18x-15y =17 .cocucuuacee. )

e = &)___
m, = (2)-6w 5T—8, = (-15 =15~

mm, = % X g— =-1 .. Ger@ssiulberst Car@ssr Cam@s g6
Gam(Hsarm@L.

dBsg15aT (B 10
4x+3y-5 = 0 eradrp Cari’ i P @ewentwiras (2, -5), ererp Lyeiren

afFClFdid CHTL 19 6T FOGTUTL 0L ST 65T S5,
ey :

4x + 3y -5 = 0-6i1r FT—6)] =-g— =m
4

- @&CaET MG @ensmriumer CaTL g 6iT FT—6) = - ER G 95ECaTH

(x,,y,) =(2,-5) ufl& Qesdms

. Caemauwimer Gamiipsir ELnsiTUm(h)
y+5=- g— (x-2)
=>4x+3y+7=0

adpsgisaT_ (B 11
4x-3y-8 = 0, 3x-4y+6 = 0 opmud x+y-9 = 0 sy Buws CpiCar(hsHenar

USSR Tad: GaTamL wpahGareanTid @i @bFLoLISEs wpHhCHTewrid

Tardh ST (H3.
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4x-3y-8 = 0 erairm CamiipaiT &T—6) =m, =- (%)
4
ml = ?

|

)

A

—

x+y-9 =0 6t6trm GoHMIg60T ST—6) =M, = - (—) =-1

Carihast (1), (3)-&© @enLliu’L Gamemrid o 6Tesflsd

4
3+1

m; -mj
1+m;mjy

tanol =

o = tan’(7)

(2), (3)-6© @emLUu’L Gsmemrid [ eTeufled

my —m3
1+m2m3 -

tan 3 =

B =tan"!(7)
o =P erarGet QaThissIULHsTeT (LPSCHTEITLD QT @) (HELILISS
P&GamemOTLD g LD,

dBSa15aTL (B 12

100 Qur@L seafler Bemewrar afeme . 700 wopmith o &6t
Carprwwrear afeme . 1,800 erafled X Quripl seflar Gwrss
afeneenwids et s.

siey:

y = AX + B etettugl X, y -60 2 eirer QUITGeumen e(pLigd &Losrum(
6T 60T &.

@rhE y=0wurss aflsnea
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X = sWrflsslu@Ld Gum L seflsr 67 evramnllsama
A, B umnileSlgsir
x = 0 eTeofl6v, y = Hlemevwimenr ellemev
(9.8.) y=700=> O0+B=700
B =700
x =100 erevflsv, y = 1800
=>  1800=100A +700
A=11
- X Qurlser swrfliugnsmer QLT ss aflsne

y=11x+700

NICEF X MCR R

swurfgastiu@ Gurmpl seafer eaaweasisans 500-60@mbBi
1000-1o785 o wipbCurg gswrfiiy G6Fewey . 6,000-60m b
@ 9,000-10r& o wipBpgl. X, y-d@ Qe nn’L GFriy ¢f
RodUyF FTiCuefd GFmeay (y) wpmid Fwrfdsiu®id

G\ gL & el i1 aaramiaama (X)) @auppidde ol L
QBT T Pemerd %160 5.
ey :

y = Ax + B @@
B = flsmeuwimenr eflemev, x = gwrfaasiLbid Gur L seflsr 6T svorenflsama
LHnId y = Qurss ailene
x =500 eterflev, y = 6,000

=  500A+B=6,000 - (1)
x = 1000 ereafled, y =9,000
= 1000A +B=9,000 - (2)

(1), (2)-956 Sids A=6, B=3,000
eTerGeu X, y-&@ @eoLlulL GQarLiy y = 6x + 3,000
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1y

2)

3)

4)

5)

0)

7

8)

9)

Lufpd 4.3

4x+3y = 10, 3x-4y = -5 wpmid Sx+y = 7 eretrm Car@ser s Lsitafl aufls
Carhiser eTer Hmie|s.

3x-4y =7, 4x-5y = 11 upmid 2x+3y+k = 0 erettm Car@Oser @ UsTafl

alflF Qasrmmsy k-ufler wHlmLS &6 s.

x+2y+3 = 0 wpHmid 3x+y+7 = 0 sTetTm CaTOIST FhHl&HEGL0 LsTefl aufiursealn
3y-4x = 0 eretrp Gorlypng @amamursan o srer CriGamL g sr

FLGTUTL 60L& &IT680TS.

X+2y = 6 wpmid y = X eTery GCarhisar shdHsGn Yarafl suflumrsea)n
3x+y-1 = 0 eTeirp GarlieneE Qesmgssraan o arer CriGem iy sr

FLOGTUTL 6ML_& &IT 60T .

Y&Gamamrd ABC-ufleir (pemerriistefsst pemmGu A(1, 2), B(-1, -3) npmid
C(5, -1). A auflurs BC-86@ ausnmwiu@®in QemGsmiigsr swsrurl &

&IT600T 5.

x Qur@laar swurfliugnsrear Quréss Gsaea) (y) gyargl 3x-4y+600 = 0
eTeirm gwerurligerme Qupiu@HmE. Renowrer Qgmiflene
BLSglougnsrer dgaea LnHnid swrfl&EsiuGin eeiGam b ojSlsLiLigwmer
QUTMEHEES G GBS Cl&FEMAIILLD ST 68T &.

100 Qur@lsear swrfliugnsrear Gsrymuwnrear Gssey en. 1,200 wHmid
Blemeowmeer Gasva em. 500 sTenfled X YYEG ST SWTTILSNES G Crss

Qeoeileners srams (X, y-5@ @eLlulL QSTLIY @f @uUed FTiy)

swrfésiu@n Qurmlseafler eeamemlsams 5S000-0@mbg 7000 98
2 Wb Gur gl YyBmsTar Qurss gaea en. 26,000 mEbsI eb. 34,000wms
2 WBHHMG. X, y-6@& @eoLlu’L QarLiy ef @@ues sribuefls G&mey
(y) wpmid swrflssiu@n Qur L seflsr erereulsma (x) @eounmis st

ulL QamLrileners &mewms.

swrfl&siu@in Gur L seaflsr e eremfl&ams 60000-60mEgI em. 8000 9y &
2 wwmLGurg gsnarear Geaa en. 33,000-dmHg em. 40,000 98
2 M. X, y-&@ @QenLUu’L QSTLIY @F @@ues sTiGuefled Caaey
(y) upmid swrfl&siu@in Gur L seflsr sTamenlsamae (X) @oum misSlenL Ll

u'L QamLrileners &meurs.
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4.4 au L gdfer FwaTUT(H
(EQUATION OF CIRCLE)

B0 ssHe Hoowrar oo Ustallllchs e P
LTYTE SMTSHSH0 HH@L Yeraflullsr @UkiEGeaemy el L LD
ILGW. I hg Bemewmer Lsreafl 'L SSler eniowGliner e,
WTMTS ST ST LTI TarTaid s puu@id. uLsdHd O
TGl eul L emiowid Gogyd OP = r ereirugl eulL&ler
ST (SLD.
4.4.1 eowunb, b G&ETHHsLILIG ST ul L GHer Fwoarur®

oL sder emwowid C(h, k) eTemayld y . y)

QLD 1’ sTETeLD QS TETS. . k)/ |
P(x, y) stetTug el L Seletr GLogyisimer C

TG e Lsierf] 6T6ir 5. R
CP=r =>CP?*=r? —
(o1-81) (x-h)*+ (y-k)* =r? eTedrLIg)

QUL L SE6IT FLO6ITLITLIT(GLD %) L-I ?\/I

o ' shdsl -
T 9NE ILTOTSHAD, g SMmU UILLTSAD 2 ML oIl L SSl6r
gLeorum(p)
X2+y=r

442 (x,y,), (x,,Y, etarp Leralsemer @enenrdGld Gariig ener
oM L 1orss Garas an’ L gHer Fwearur(y

C- ewwwrssd Qemer P(x,y)
L LSS @@ olllLsdler wpensrl
usefleet A(X,,y,), B(x,,y,) sT6tre.
P(x, y) sretrug eul” L1 ufléhluflssr A C ](3;( )
Guoeyieer e LisiTar] 67657 5. x,y) » Y,
IAPB = gjoor seulL S 2 6er

Gamemrid = 90°. eTeorGeu AP-wjib BP-wid
60T MI& Qsmeirn) CEFRIGSSTS jeMLoILLD.

Y-Yi
X-X

AP-l6tT 6m—6)) = =m, 66T
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4.4.3

Y-¥Y2
X-X,

BP-wjetr gm—6 = =m, 6T60T&

AP 1 BP sreorGeu mm, =-1

= Y-¥1 ¥Y-¥2 -1
X-X|] X-X,

=> (x-x,) (x-x,) + (y-y)) (y-¥,) = 0 @g1Geu Cgemerumer o’ L &lear
FLOGITUITLT(GLD

o® el ghar Gurg eauger Fwearur(®
x2+y*+2gx+2fy+c = 0 67607 FLoerLT 6oL 6T(HS GIS Q&S
(@ru® g, f,c sTasrue Lrdledlasi) -----(1)
ie.,  (x*2gx)+ (y*2fy)=-
ie,  (xXM+2gx+g’-g?) + (y+2fy+f2-f?) = -c
= (X242gx+g%) + (y*+2fy+f2) = g2+ ¢
e,  (x+g)*+ (y+)* = g*+f*-c

[x-(-2)) + [y-(-D)* = {,/g2 +f7— c}2

@é&gusTur’soL (x-h)? + (y-k)* = r? erettm el L Geledr FLosaruiml’ (hiL 6o

UL guatur® (1), sowwid (-g, -f) Qyrid /g2 + 2 -¢ 2-60LW R I L S5
(GullAluf: TS

o ' sl -

(1)
(ii)
(iii)
(iv)
v)
(vi)
(vii)

@& X, y-60 I @ muled FoeTur(

X2 LMmILD y? 63T (&6W0T SMHIS6T FLold

FLerumLlged Xy 2 mICil @lshemev.

g2+f2-¢ >0 sTeuflev oL 1b Qo—wwimeur g

g*+f2-c = 0 ereufled aul L 1D 6 YeiTerfl ol L Lom@Lb.

22+f%-¢ < 0 sTeufled UL LD SMHLIEmESTILTET 6UL L LOM(G)LD.

@rem®h oeng HYSNG CupulL el Lkisar @Cr muLSamsL
QuOMHESTE jemet QUIT GenLow el L KiGsT 6TarLIL(bLD

ICET LT NMCRY,

3,5) ;g wwwwrss GarawL 'L GHar b 4

DG HOaraled el L GHGST FOSTUTL L& ST 5.
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(h, k) -@ emiowor&eyin ‘1’ gy oy rOTSED 2 LI e L SHl6T ST (h
(x-h)2 + (y-k)2 =12

@i (h,k)=(3,5), r=4

sTaarGeu eul' L Gehleir eoearum(h (x-3)* + (y-5)*=16

=  x4y>-6x-10y+18=0

NICEF X MCRE
(2, 3) @@ ewwounors: GasresT(@erer 6 eul b (1, 4) anfs
QFddEPGHI. i’ L GHGT FOGTUTL 19 NGTSH  &HIT 68T 5.

E10TH
(2’ 3), (1’ 4) @m!.ngjéié]ﬁml_ljul._L g_[ﬂ]’[_b Q‘brﬂ_m'r@fn_
(@r81) r=V1-2F +(4-3] =1+1 = /2
emowitd = (2, 3)
s el LS &lsir FweTum@®

(x-20+(y-37= 2~
=  xX+y>4x-6y+11=0

apss1saT @B 16

x2+y2-6x+8y-24 = 0 eraarp eul' L GFHeir ewioWIGm SujLb
DT SOSUILD BT GST .
E10TN

x2+y2-6x+8y-24 = 0 sTeiTmens el L Seleir QT & &LosoTum(p

X+y2+2gx+2fy+c = 0-ayL6bT gL

2g=-6; 2f=8;
g=—3; f=4, C=-24
- e Lentowid = (-g, -f) = (3, -4)

o o7 = A2’ + 2 —c = O+ 16 - (-24) =7

NICETIEENCRY
3,2), (-7,8) erairp Lyeiral Bemer @) enewntdbCaErL g e er
o L 1or &g Q&TesTL ol L GHT FLoGTUTL 9L &I 60T 5.
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siey:
(X,,y)s (X,,y,) sréorm ysielgemem aul L SSl6iT (pementy LsitelgemT &6
GC&meiTL el L SHleir FLosarum(
(x-x)) (x-x)) + (y-y,) (y-y,) =0
@ro (x,y) =@3,2)
(X27 y2) = (_75 8)
- UL Sdledr FLossTLm(h
(x-3) (x+7) +(y-2) (y-8) =0
x2+y*+4x-10y-5=0

ICET LT LNC L
(-3, 2) g LWIDTSHaID 8T H@WaS & PP6T T S a)LD

OarawL. ol L GHeT FoGTUTL DL & T 6w S,

siey:
&mmere| =27 r=8%
=>r =4
6MLOWILD =(-3,2) r =4

eTeaTGou el L Shledr FLoearum(h
(x+3) + (y-2)2 = 4?
(9)-81) x*>+y*+6x-4y-3=0

apdg1saTC B 19

1, 1), (2,-1), (2,3) ypPw yearalsear auyfPfd G Fea@ih
Ll L GHeT FoSTUTL 9L & &TewTS.
siey:

Capemaument eul' L Geleir &LogdrLm(h

X4y +2gx+2fy+c =0 —-mmmmmmeeee e (1

oL (1) gerg (1, 1), (2,-1), (2, 3) guélw ystaflser aufls Geadlng).

ereoTGou 1+14+2g+2f+c =0

(9.8) 2g+2f+c=-2 - )



1)

2)

3)

4)

5)

0)

7

8)

9)

4+1+4g-2f+c=0

(9.g1) 4g-2f+c=-5 s 3)
449+4g+6f+c=0
(9.g1) 4g+6f+c=-13 e 4)

gwerurQssT (2), (3), (4) 05 Si&s
g=- z_ , f=-1uhmi c=7.
@uwdliysemer (1) -6 WrSuf

X*+y?-7x-2y+7 = 0 st6tru gl GCHemeume oL Lh 9y GLd.

Lufpd 4.4
aLenwwid (-4, -2) g &a|D, gD 6 IMGSSHMETD 2 mLil oL SHler
FLGTUTL DL & &IT60T 8.
(-2, 0) euflwrs& Qesgin oL Ssr enowid (2, 3) sTefled el L Seir
FLOGTUTL_6DL& & IT600T 5.
X2+y2-2x+5y+7 = 0 eTetTm U L SSleir SMHMeTR| LMHMID LTLILISTE &IT6w0T &,
(5, 4) ererm ysTeflullerr aufliursg Gamaibd 'L x’+y>+8x-12y+15 =0
T M QUL 6T emLiGeng LT G enLllnm&s G&TeorLTed gjelall L &ger
FLOGTUTL 6D & & IT600T 5.
(2, -7), (6, 5) erarm ysaflsemer @enemTs G CHTLIgemer il L omss
Q&meorL el L SHeiT FLoeTUT(H &Tewor .
(5, 2), 2, 1), (1, 4) & ysteflsaflar auflurss Qeain oL gder
FLGTUTL DL & &IT6uT 8.
(4, 1), (6,5) ererrm ystefsafleir eufliurse)n 4x+y = 16 ereirm Camiigsir
& emwSmSID 2 Ll eI L &S FLGTUTL enL& &6t s.
QuTid 5 erarad x+3y = 17, 3x-y = 3 g &u afllLhismerwn GlametrL
AL L SS60T FLGTUTL D& &IT6uT 5.
3x-2y-1=10, 4x+y-27 =0 steirm Car@ser Qe Hin ystafluller auflures
GFad oL Gdler eowwid (2, 3) erefled o’ L GHeT FweaTUT ML
SIT6TT &.
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4.5 QaTr(HCamT (B H6iT
(TANGENTS)

4.5.1 Qar(HCasryer Fwearur(

oL GletT FLosiTum () x>+y’+2gx+2fy+c = 0 6T60T5

P(x,, y,) sterugl GarhssuuBster ystafl. P-ullsy suemmwiin@lio
@arHhCar® PT sreirs.

o’ L emtowid C (-g, -f).

P aufi& Qgsugiin eul L s dletr oy mib = CP

P aufi& Qg Qsr@Gsr® = PT Clg. )

. Y +f
CP-ufletr gr—6) = Xg

X +g ey T

<. PT-ufleir gm—e - (yiT) {"" PTL CP}
sTearGeu QBTMGET(®H PT- wiledr &LossrLim(h)

y_yl =- (X_Xl)
= yy, +(y-y) -y, X (XX )X P =0 e )]

(x,,y,) 'L SZletr Guogyiear e Li6Tarf]

sTerGeu X *+y *+2gx +2fy +c= (Ex b T )
1
(1) +(2)=>xx, +yy, + g(x+x,) + NyiHyt )+ c=0616mLGS QETHICHTL g 60T

GaemeILITeT FLO6TLITL T (GLD.

o ' shdsl -

(@)

(ii)

(iii)

QerH&SUI[H6T6T AL ST SFLOGHTLIT g QIGTET X g9 XX 6TEITAID, Y 8
. X+X . Yty . .

Y, STEmeUD, X g =L sTemaD y & <= eTeuTelLD Lom fledlemiLl € WITSe|LD

ugledlL (x,, y)-60 eusmrwiu@®in GsrGGsTiiger gwsrur® (I).8l.)

XX, +yy,+2(x+x )+{(y+y,)+c = 0 HevL_&Ems.

X*+y? = a’ e160rm UL L HEHNS (X, y,)-60 euenrwinGid GsrHGaL g sir

swerur® Xx, +yy, =a’

(x,, y) sraorm useflufedlmb g1 x*+y*+2gx+2fy+c = 0 st6rm oul’ L $HMS
susmTWOLIGILD QFTHESHTL 96T HeTid

\/X12 +y12 +2gx, +2fy, +c¢
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(iv)

4.5.2

4.5.3

>
usrefl P(x,, y,) Qpergl x *+y *+2g x +2fy +c z 0 sTeTUEMSBLI

) s C e .
Qurmiga X Y +2gx+2fy+c =0 1601w 0" L SEHMES QeuaflufiGeor, o’ L L1
urﬂg‘ﬂ?%rr Il g I L SHHE6TCarGWm gjemLoiLd.

xX+y? = a’ etairp oL GFHPGH y = mX + ¢ erarp CpiCar(y
C@THCHTLTS emvaugpasrear s (Hrumr@ c* = a? (1+m?)
y = mx+c¢ (9).8.) mx-y+c = 0 srerm CaHrH

ol LSHNES OamhiCasTLTs JemHSTe, el L

ouUSHDGES IYS5GSTHCHTLEDE 0(0,0)
aumr-Uu@D QFREGS58sS Carligpsr Herd
Sl ' LSBT 2SS ST QHHEL.

(248) + ——— =a N T
14+m y=mx+c

a

@ mUDWLL arssiubhSs ¢ = a> (1+m?) @ gI6a Caemauwrer s (G
UTLT@LD

G sr®Car(Hamaler G r(h bt

QR UL SHNE CleuaflG 2 sirer e Yerafufedlmh g oysuall L SEHnE

susmILILEILD @iTetar(h) QsTOGsTHSs e GsThusTsflsmers Cars @ Camb
CasTOGsT®Oseflsr QambhmTesT 6TarLLbLD.

Gar(@prenier Fwerur(®

Q(x,Y,)

¢ P(x,.y,)

R(x,,y,)

ol L gdher FwerTur(h

x2+y2+2gx+2fy+c =0 eT6irs
P(x,, y,) eerm ystaluldlmbg el 65m@ PQ , PR ereirm

@aThGaETHsaT ausmrwiL@&lsrmer. QR ererm mreir CQgTOGsTHS6 6T
QzrHmTemeT o) L.
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Q (x,,¥,) R(x,, y,) srétrm ysraflsafley ausmmwinGino QgrGEar hissflsr

gLoeTUT(h&6T
XX, Yy, +g(X+X )H(y+y +c =0 - (D
XX, HyY, g (XX )H(y+y )+c=0 - (2)
@eueim GerGGasrhisEn (X, y,) aufls taaagre (1), (2)-60wmhal
X Xty Y, (X X )H(y +y ) +e =0 - 3)
X X, +Y Y, eX X )H(y 4y )+e =0 - 4)

Qs (3), (4)- G581 (X, Y, (X, y,) 6T Lisraiesair

XX, +yy +e(X+X )H(y+y )J+c=0 e (&)

sreoTm Gamligsr Ged gjemundlsiTmenr ereorGou swerur® (5) gy 6o &)
QR-6T FLO6TTUITLT(GLD.

QarhGaThssflsr QETHmTemnilsr gsTum(

XX, +yy l+g(x+xl)+f(y+y1)+c =0

dBBg15&ETL_ (B 20
x2+y2-26x+12y+105 = 0 aratrp L sFpe (7, 2) @
aumpuwiliGb CFTHCHTL 19 68T FOGTUTL L& ST S,
siey:
X*4y*-26x+12y+105 = 0 ereorm o' LSHDES (7, 2) 60 suenmwiuGid
CaTHGHTL 6T FLosoTLIT(H
x(7) +y(2) -13(x+7) + 6(y+2) + 105 = 0
(9).81.) 3x-4y-13=0
apsg1saT B 21

x2+y2-64 = 0 erarp eaul' L g@Epg 3x+4y-p = 0 ararp Car(®
CsT(HCHTOL_afled p-ufer wFliewLs &TewTs.

siey:
y = mx-+c eT6srm Gam(h
x*+y? = a’eTerm U L SHMS QSTOCHTLITS Yemosugmster sLHILILmH

c?=a(1+m?) ------------ ey
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3x+4y = p-ufle

S . Ul
m=--—,c= 4
x2+y? =64 -6

a=./64 =8

() =>( 2y =6411+(F- ]

p>=16x100 = 1600
p=+ 1600 =+40

dTBSSIHHETL(H 22

(-1, -3) eraarp eraluedmpaH X>+y>+x+2y+6 = 0 ereirp
al L gHpe aapuiiu@ CsTHCHET  yer [Berd HTaws.
S :

(-1, -3) steirm ysafluNedNmHE gl X>+y>+x+2y+6 = 0 eT60T ) UL SH DG
ausmTWOLIGILD QFTHESHTL 96T HeTid

JEIP (37 +(1)+2(-3)+6 = 3 SR@s6T.

uufpd 4.5
1) x2+y? = 10 stetry e LEHDG (1, 3)-60 susnmwiu@h CFTH G Ly 67
FeTum(h) &IT 60T .

2) x2+y?+2x-3y-8 = 0 eretTp U LSHNG (2, 3)-60 sudrwiu@w QsT@H

Camiiger soeTUT(h &IT6wT .

3) (2, -3)-e0mHg x+y*-8x-9y+12 = 0 eretrm U L SHDES suenmiL@®in QsT@H

Camiiger BT smers.

4) Ix+my+n = 0 eT6iTm CaTH X*+y? = a’—-6@ QBTHCHTLTS |e0L06S NS 6T
sLOuUT@H wrg?

5) x*+y? = 169 eretrm o LSHDG (5, 12) wpmid (12, -5)-60 suempmwuiu@in
CasTHCaETOs6r 6T n&6aTan QFh@GSsTsS emow er flne|s.

6) (-2, 3)-eO@ha 2x°+2y* = 3 -&© auomruiu@hn QsrOGsT igsr Herld

&[T 6007 &.
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Lufpd 4.6

gpyeLw afwLawgd zfe GF-5

1y

2)

3)

4)

5)

6)

7

8)

9)

10)

11)

P,Q.R etetruem e GGl ystaflser Gugyin PQ aflsir er—ey = %— 6T 6ufl60

QR 6t FT-6

2 2 3 3
@ 5 (b) - £~ © 5 @ -3
x+y+7 = 0 e6iTm Car® X YyF&L6 Hems Heanguled sTHUBS G Camemrid.
(a) 45° (b) 135° (c) 210° (d) 60°
3x-5y+8 = 0 eTayld Gamiigsir FT—6)y

3 3 S .3
(@) 5 () -5 (© 3 d -3
@ Carliper §T—6] <0 rafld 9&CaT@H X -g|F&L i FHUGHS S GamsmTLd
(a) enEGaremrn  (b) effiGasmemrid  (c) 90° (d) 0°
Comen alldlullerr auemereuenyuUlletr &m—6y
(a) hems 6T 6v0T (b) @smmeT taT ©0 (d) e
ax+by+c = 0 wpmid px+qy+r = 0 eTamid CoErO&H6T QemEGs8 6
Ga (o 6leresfley

a _b a _49 a _ P a _ 4
@ 5 =7 b) 5= =7 © 3 =7 @ =7

ax+by+c =0 -85 OFRGSSTS 2 616 CHTL Ip63T FT—6Y

(a) - (b) - 2— (©) 2— )

ax+3y+5 =0 wpmid 2x+6y+7 = 0 ereirm Camr@Osar @lemevorGuenfled ‘a’ -uflsor
gy

(a)2 (b) -2 ©1 (d)6

2x+3y-7 = 0 wpmid  3x+ay+5 = 0 ermid CoErOseaT QFmEGs 8IS
Carhis6ereafled ‘a’ ullsir Ly

(a)2 (b) -2 (3 (d -3
X2+y2+6y-9 = 0 6T6iTm 6U L SH6IT emLOWILD

() (0, 3) (®) (0, -3) (©)(3,0) (d) (-3, 0)
sowowid (0, 0) pmid gyrid 3 YGmLil oL SHlsr &wetrum(

(a) x*+y? = 3 () x4y2=9 (@ x4y =3 (Ox+y=33
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12)

13)

14)

15)

16)

17)

L emowid (1, 2) womid a0 uflGulestear yersfl (5, 5) eTefled
ol L S&letr Ferid

@35 (b) /45 (©) 10 @ /50
x> +y*+ax+by+9 = 0 er6trm eul L Sedr eminwwid (1, -3) erenfled gy rid

@ 10 (b) 1 ©5 d 19
(x-2)* + (y-4)> = 25 et6iTm oul L SHletT LTLILGTEY

(a) 25 b5 (©) 10 (d)25 7

x*+y? =5 -8@ (1, 2)-60 suenrwiu@LL QFTOCHTL 6T FLosTLm(h

(a)x+y =5 (b) x+2y =5 (c)x-y=5 (d) x-2y =5
x*+y2-4x+6y-1 = 0 eTetTm e LSHNG (3, 4)-dBES euedmuiLGL QsT@H
Gamiiger Herid

(a)7 (b) 6 (©5 (d)8

x*+y? = 5 steTm L LSHNG Yy = 2X + ¢ @@ (sTHICsrLmflsd c-uflsr
gy

@+ 5 (b) £ 25 (©)+5 () £2
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FNCxHrewrLd 5

(TRIGONOMETRY)

@EHursEph, SerssiseEnn auraralumel upmfl g Magsnars
SifiGararidleomwu e@m smallwursl uwstuBsHeart. HiflCamerild 6Term
i &me SHCrés aurtsamesermer loflGsmeerm (Trigona) mmid ‘Gl rmesr’
(Metron) eT6iTm @\ UM SengSerflermed 2 (HeuTSSUILLL Gl ©)560TGILIT 56T 61
W&GaTamSHler Camem gaTaiD&MTGL. JYTILSSTRSHD EQSNHTE
wLEGCw HAGsTeamrhld LwaTu@SSUIULL gl @uurLiugd @mMad@HL
aumsuiled GuuGSSIUL®H, sH6Urg @sear uwsarur® aflfleuBissL
UL (heTer g.

LTelhl eTerUeUTme0SIedr @TewrLmd wrommeo H &mes e
ysearysars SfGsrarild Usss qusiulLgl. aris 6rlipssan
(1514-1577) ererusuigmen (pHeTsons SHACsmerlld smriysmer
QermiGamamsafler epsuld aemrumm Ge—smir. @lseirepsors, SiflGameriils
&emfls SSHleir LHSLILLLILITET EISLD 6Teraild, 2 Wi SemflsS Sl asah &8
uUT—E& &medlurs afleThiGEmg TaTLmSILLD ML,

Yhsw aEuysaile upssMis HACaTmTiIS &msswnmsssr
Hovaunenm Hemerre| & Geurid

A
Pweara) gniis:
1. Carent GHeT Bjemenal (LITENSELOT I (1P D) B
(a) @ QenGasramrd  =90° (UTEMSSET)
b) @@ urms (1°) = 60' (semaas6T) r
() emsme (1) =60" (aflHemeva6iT) >
2. Fpoparp aral® (1) Wagwear seral(® A

SHOTIIGT :
I TSENE s oL efls oL ST s sl GamemTin
Q@ T sariu@Gin. @ms 1°¢ ety Goliilamd. Qurgiers “c”
66T G MU (B @)ELEOMLOGYILD 6T (PS5 EVITLD.
T g emywer =180°, 1 gy emywetr =57°17' 45"
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o] =z | = | =z =
Crgwar | ¢ 4 3 2

T

z
3Z| o

UTensd 30° 45° 60° 90°

180°

270° 360°

3. &1 auglysefled LipS5malGLTaGCaTamTRIssT 90° wLsir st miefl_mios
MhE IJTUTSe|d GQHEsmTh. CosTamhmsa SpsTrh anmn Hoass

TSt Hlemaulley YeTSHSIUL LT Lilens:s CoHTamTom@GLD. CaHMemThISsT Slg&HTTLd &Hmin

Hengufled YeTEHSILLLTE Gemms CameurLo @L.

5.1 $NCasrewtifd afRsrisalear G TLiLdser
(TRIGONOMETRICIDENTITIES)

au’Lsmuawid O (0, 0) gymid r 9jeueE Glssmetar_
QI LD Q6Tenm aemrs. sul L SHer Wa P(x, y)
eTaTLIg) eTCHaID 6(h LisTerfl sTemrSGlemer. PM L
OX earHméEUIn aomrs. SH6ursg
Y&Careamd AOMP @m QemGsmemr
W&CamamTLTGLL. ©)&CHTamT ST (L (pensT
WSS, @sir@leorm(m (pemenr X- & lsir Lilemast
UGS 9H\SS Wemer, P aul L sdler smer
& UerafluTsa b gjmuodlms).

IXOP = 0 61601 6m6L.

Y P(x,y)

AOMPUisS\mihg, OM =x = 0-alnE IHISGeTer LSS

MP =y = 0-allih@ eTHCrismer L&aLd
OP =r = AOMP srienr sl Herid

QUEMITLLIENM
Sine &miy : sin®@ = e_ﬂ%@.ﬂ;@? Ua's.&éﬂb.ﬁjmm =3

&7 60T & SleaT [F6TLD T
Cosine gy : cos® = S-aibe é@é@{ﬂ}ﬂi Ué&éﬁmﬁmbz X

&7 60T & SleaT [F6TLD r

T - 0-afli@ TG &S Sl Ferih oy
angent&miy :  tan@ = 0-l® OB Ubeg AT B

cosecant, secant LHmId cotangant &FTTYSET wWrayd, WewmGw sine,

cosine mmitd tangent eniysefler smeadLilsearT @G

1 _r

ie. cosecO = — =
sin® y
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0 =_1 - _r
sec cos0 X
cot0 =1 - x

tan 0 y

o ' sl -

@ tan@ = SN0 . o9 = cos®
0s 0 sin 0

(ii) QUG T L LD 6Terfled T = 1, TeorGoU

sin@=y ; cosecO= L
cos@=x ; secO= )1(— 6T6OT M] S{6HLOLLILD
(i) |&Fmiy DenewTd FTiL)
sine cosine
tangent cotangent
secant cosecant

(iv)  (sin®)? (secB)’, (tanB)*, ... Hmd QUIT Geumrss (sind)" eTsaTLIEIMEDM
sreflemwssrs WamGw sinzze, sec’d, tan'd, ...., sin"0 eretT
6T SISED LTLL. e (codx)! TaiTUEmS COS™'X 6T6T M) 6T (SIS0
gL gl sQarefled cos X sreruger QU st CoumiLi’ LT @Lb.
(881 @@ Gomamron @)

511 HAPCarewrifd wpPOPTHenLS6ir

@) sin’@ + cos’0 =1

[lewusworid:  GamiGamenT (s Gamemris AOMPufledlmha (UL 5.1)
X+y =1
c0s%0 +sin%0 =1 (*cr=1

(ii) 1 + tan?0 = sec?0

flepuemrid : 1 +tan’0 =1 +

S S S S . (l)z =sec?0




(iii) 1 + cot?® = cosec?0

2
Hlemusmorin : 1+ cot?® =1 + ’y‘z
2 2 2
=X - L - L _ (L)z = cosec?0
y y y y

6Teor @6
@) sin%0 + cos’0 =1
(ii) 1+ tan?0 =sec?0

(iii) 1 + cot?@ = cosec?0

NICEXILEIUMCE!
cos’A - sin’A = 1-2sin’A  erar [BepL.
Siiay:
cos*A-sin*A = (cos?A + sin?A) (cos?A-sin?A)
= cos’A-sin’A
= 1-sinA-sin’A
=1-2sin’A

ICET LT (NG
(sinA+cosA) (1-sinA cosA) = sin’A + cos’A erar Ppiays
Sey:
R.H.S.= sin’A + cos’A
= (sinA+cosA) (sin?A + cos?A - sinA cosA)
= (sinA + cosA) (1-sinA cosA) =L.H.S.

TBHSS15ST(H 3
sec’A - 1 = 2tan’A + tan‘A eraws SHrewrL?
siey:
LHS.= Sec*A-1
= (sec’A+1) (sec’A-1)
= (1+tan’A+1) (1+tan®A-1)
= (2+tan’A) tan’A
=2tan’A + tan*A = R.H.S.
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CEFEEINCE:

1+tan’A - sin’A
1+cot’A cos’A

=tan’A et Fprays

Siey:

2 2 (coszA j 02
I+tan"A _ secA _ N7 7/ sintA _ oo

l+cot’A coseCA ( 1 cos’A

CEF LT IUNC ]

1
secO_tang = secO + tan® earer Pyiays

Siey:

1
LHS. = co-tan0

UG, allGd @il (secO + tand) aflesrmed GlLim&eleormen

secO + tanf
(secO - tan0) (secO + tan0)

= secbrtand _ 64 tang = RH.S
sec“0-tan~-0

ICET LTI UMC

cotA + tanB

=T 22 = cotA tanB erer B

cotB + tanA Boe

Sey:
LHS _ CcotA+tanB _ cotA+tanB
.H.S. T 1
cotB+ tanA B T oA
_ CcotA + tanB
cotA + tanB
cotA tanB

=cotA tanB =R.H.S.
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TBSBIESTL (B 7
(sin® + cosecB)” + (cosO + sech)” = tan’0 + cot’0 + 7 erar Ppiayss.
Siiay:
L.H.S. = (sin® + cosecB)? + (cos0 + sech)?
= sin’0 + cosec?® + 2sinBcosecOd + cos?0 + sec?0 + 2cosOsecO
= (sin20 + c0s20) + (1+cot?0) + 2 + (1+tan’0) + 2
=1+ 6+ tan’0 + cot®0

=tan’0 + cot’0 + 7=R.H.S.

CEF LT I(NC R

(14+cotA+tanA)(sinA-cosA) = secAz - cose‘;A Tar Ppias
cosec “A sec “A

Sey:
L.H.S. = (1+cotA+tanA)(sinA-cosA)

SinA - cosA + cotAsinA - cotA cosA + tanAsinA - tanA cosA

2 .2
SINA - COSA + cosA - SOS"A | SIN'A G A

sinA cosA
_ sin’A _ cos’A
cosA sinA
_ secA  cosecA
cosec’A sec’A
Beweray oniiss:
0 0° 30° 45° 60° 90°
: 1 1 A3
sin® 0 5 NG 5= 1
3 1 1
coso 1 5 NG 5 0
1
tan® 0 f 1 ﬁ o
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CEFEE MR

A = 45° grafled, (i) sin2A = 2sinA cosA

T@TUSTUPanD FNLITTSSBa Lb.

Siay:

(@)

(ii)

L.H.S. =sin2A
=sin90°=1
R.H.S. = 2sinA cosA = 2sin45° cos45°

-2 ) ()

=1
gflurissUulL g.

LH.S. =c0s82A =¢c0s90°=0
RHS. =1-2sin’A =1-2sin?45°
=1-2 (;)2

NG
=1-1=0
FflurisslulL g.

apsg15aT B 10

Siey:

1)

(ii) cos2A = 1-2sin’A

4cot?45° - sec?60° + sin*30° = % oreor [Hemuil.

L.H.S. = 4cot?45° - sec?60° + sin330°

=4(17- P+ (5 )

1 _
3 =R.H.S.

Lufpd S.1

c-b

asin?0 + bcos?0 = c sresflev, tan’0 = £=2 reaorSH ST (HS.
a
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2

3)

4)

5)

8)

9

10)
11)

12)
13)

14)

15)

16)

1 .
CotA + tanA = SInA cosA erem HlemLl.

1—tanA  _ cotA -1
1FtanA  _ cotA 41 Blerl

1 1
1=sin® ' T+sin®

=2sec’0 ereur [HlemLl.
cosec*A - cosec’A = cot’A + cot*A erenr [HlemLl.

cosecA CcosecA  _ 2
cosecA-1 | CosecAH 2sec’A reor fElermL.

(14+cotA - cosecA)(1+tanA + secA) =2 erer [flemL.

sinA
tan O cot O

T-col 6 ano - 1 + cosecO secH ereord HIL_(h.

3(sinx - cosx)* + 6(sinx + cosx)? + 4(sin’x + cos®x) = 13 eT601&H HTL_(H&.
A =30°stefled Epeumeusraunenm sflumi s,

) c0s2A = cos?A - sin’A = 2cos?A-1 = 1-2sin’A

(i1) sin2A = 2sinA cosA

(iii)  cos3A = 4cos’A - 3cosA

(iv)  sin3A = 3sinA - 4sin’A

2tan A

) tan2A = LtanA

% cot?30° +2sin*60° -2cosec?60° - i— tan?30° ufledr &IMUS STenTS.

4cot?45° - sec?60° + sin*30° ufledr HEMLS ST 6T 5.

cos 2 cos &= - sin I sin &= ufleir wElemLS SmaTs
4 3 4 3 :

3 . 5
seCA + tanA = 5- ereuflev, tanA = 75 e [Elmieys.

5sin A-2cosA

dtanA = 3 erenflsd, SinA+cosA

=1 6T60T& SHmevoriil.
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17)

6T60T & SetorLy.

18)

19)

tan0 = f 6T 6aflen

. _cosec 20-sec 20
cosec 20 + sec 20

sec?0 = 24+2tan0 sreaflev, tand emeud &meuorS.

acos6 + bsin® = c mHmih bcosO - a sind = d sTaflev, a?+b? = c*+d?

uflesr LI S eors.

20)  x=secO + tan ererflev, sin@ = = i : sTe0T S SetorL.
X
5.2 PPCasrewmrifd afPsmisaler @ pser
(SIGNS OF TRIGONOMETRIC RATIOS)
52.1 0° Garewr afdsPedmpar 360° Carewr afds asempued

INCarewrfF afRgmisalsd gpuUBD Gpsealer LOTHDRIGEIT.
QT @ r, L emwowid O(0,0) srérm oIl LSems auemrs. P(x,y)
eTearm LisTeflemil eul’ L &&leorLl g 6T (h& SIS & m6iTs.

Y P(x,y)

—

N

P(x,

y)
/K

X X]\M\

y y

uLLb 5.2(a) uLin 5.2(b)
y y

M e/;\ ﬂQ
x! y X X! Q X
r r
P(x,y) P(x,y)

y1 y1

uLLd 5.2(c) uLth 5.2(d)
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sHGaET® OP=r, OX-Lsr Gamemr gjara 6—emeu 7 HUMBS Siomm
Qamers.

Beweo (1) 0° wpged &Ted LGHuUID @ipdensuied i.e. 0° < 0 < 90°
ausmruLLD 5.2(a)ufleflphgl, @RE X,y @emauilirer @G WemswmgL.
sTeor Gl 6TeveU HfIGaTemmTLAS RilElGmis EmLD lmad &ML LS GLD.

Benew (2) 0 @uewrLmib sredLIGPHUTD BmIhanasuied i.e. 90° <0 <180°
ausmruLLd 5.2(b)ASlBEg, @BE X-Gmm Gumid y-lens. srerGeo
sin6 WemsWTsa|D, cosO LMHMID tand GemDIWTSaILD )55 ELD.

Bewew (3) O gpesrprd STOLGHUTD BBHIEmasuPev i.e. 180° <0 <270°
auenrULLD 5.2(c) Wedlmm gl X, y @emeuuilystor (b Gemmim@Lo. sTeorGe

sin® mmid cosd Gemmmseayd tand WmswwTsad @& ELD.

Banev (4) O preirETD STOLIGHUTD @pHensufevi.e. 270° <0 <360°
ausmrULLD 5.2(d) ufNeSlmih s x-Lilenss GLogyid y-@emm. eTearGeu sin6 LommiLd

tanb @emm Ggid cosd Lilens.

67601 G,
EY OV Y: | sin@ cosO tan® | cosec® | secO cotd
I + + + + + +
I + - - + - -
1 - - + - - +
\Y4 - + - - + -

SNH Gl emiyseflsr @msemer @55 I L auensmaruilsT eLpsld ili

eTaflgms flemenrey & meumLd. T|C

A— T o smaugduiln staer (All) HiflGaremrild afldgmis @b Wms
LOGILIL|6ML_LLIGTT 6T (SLD.

S— II g sraugduile Sind Guaiin Cosecd wlHiGw ms
LEILEDL 6T e @GLD M {mear S SID &6mm EILILEDLILIGT QT GLD.

T— III g srougdules Tan® wmm Cotd wl GG ms
L&IIemL WeTaum@GLD, D 9|6merT &SI &6enm SILILEmL LT 6UIT G LD.

C—> IV g sraugduile Cosd® Gugid Secd wl@®HGw fms
WSILemL WeTsum @LD, M o|en6r S Gemm SILIL{enL LT T GL0.
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522 Qar@aéstiul L GCasreawh ymwujb STdOUGH®W

BiewTud G B0

0 < 90° sTeoT &G ma. Ll6TL

(90°-0) (&6 SmeLIGSUaILD

(270°-0) eLpstTmmLd STILIGSWIeILD

(90°+0) @IresorL_mid smeoLIGSUlaid (270°+0) BreTSmLD SreLEGSlgyin

(180°-0) @iretorL_mid sreLEGSHWIID (360°-0) BTeT ST HTeVLIGEUNILD

(180°+6) epsiTmimid STelLIGSWTaID  (360°+0) (s6d SmLIEGSIE YjsmLoesTaT(ESL

o ' shdsl -

() 90° I (9)) IT gy b sTaILIGHUTED EmLnISTa&6lsTsTarai

()  180°II(gy) III gyib smeLEGHUl gemaISTSS6ETeTsTaMD
(i)  270° I (9) IV gyt smLGSHUlD JiemUaIST&E6ETeTaTaTLD
(iv)  360°1V (o) I gyl sTeLGSNT DMEISTESCISTSTATETLD

dpsgisaT (B 11

Spaumd CaremrTriser Ths HsreoUGBHsafed Deoujd
TG [BienTuddsajd

(i) 210° (i) 315° (iii) 745°
y y y
210 Saran — ([
X 0 x X' N X X' >/ X
7450
y' y y
uLth 5.3(a) ULt 5.3(b) ULt 5.3(c)

UL LD 5.3(a)eNed (b8
210°=180°+30°

180° + 6° et

algailed 2 6T6m G

. 210° eLpetTmid
STLEGSUlsd gjemLow|id

uL b 5.3(b)efled\(m ki
315°=270°+45°

270° + 6° 6T60TM

aulg 660 2 6iT6IT G

-~ 315° mretTaITLD
STOLEGSUN6) |emLolLd

127

UL LD 5.3(c)eNed (b8
745°=@l® VW

apnd G 25°
745°=2x360°+25°

-~ 745° pseumid
STeLEGSUls) gjemLow|id



FITTL|HGBHLD DI IDMDGIT @ IGHFTLIL_BIFHGIHLD
(FUNCTIONS AND THEIR GRAPHS)

mistor S6mflSSS6T &(hS 8168 EheT, STTLIET &[S 8! 6( LG (&L eor
SMHSHHUTGL. IeToTL aurpsmauile srifler &msg ULaTUOHSSL
UOEDE. 2 STTETLONS, *IETaOTT LMSmas SPssSSHn 1.0, Ly
vl @suGeur @ wramTamSEGL e lfear yieaild Cosr&éds @mul@h
auyhslu@Hns, oy uTsHud enm eTious GNEGL. BHS
arsEiusmg g rT—msuile, srilinsTear CoHmausrar o 1 &[S S8 smeTs
SITEUT EUITLD.

@sunrs SIS S0 HH G BT 9jleug) 6reireorGleuesfley, Lomesreur &emem
WPS6 saTLT&Sa, eumrumssiu’L Caisdls Gouihiser @iramLmas)
SEMTLITSHAYLD, (LPS60 &H6v0T S50 @)(H& G LD euloum 2 mismeoriLd @\yevorLmin
samsHHo Hafll5sal0w Cr ef 2 miiyLer @ eldluy 2 peuBhSsL
uGEmgI.

©)Gs Gumedr m, senLuilsy @) ESLD eeuGlsuT I alHuemenTL QLT [ EhHSESL
&6uf1556f0W e aflsna @HULmSS sTemreamid. U meTTSTT UTL S, @68
Gurerm QuTss G&Fme| LHMID 2 HUGH GlenauuilTeaTigsr CQETLIamU &My
6T6UT & & (IHGHEVITLD.

ILEOSIWTH @M 2 NIlySSmer, oo miiiler wHiNinGCenHmer
@reawLrag o muing HEsw wdiy @onsGurn @ olldHamw
T OUBSSIDCUT g @ITaTLTaIg 2 MUY, (SHemd 2 mitnflsr gmiy wliy et
PG A

6.1. Q- wPPear Friyser
(FUNCTION OFA REAL VALUE)
(i) orped (constant) :
solleSS, eThe ‘@eTm SeraumLw i, &6 &S sasareur gl
LOT MHMITLDEY 6MmEUS SI6TeTCHT 9|HMES Lomiledl eTedr ) G, @ews a, b, c... sT6iTm
TS SISHSETT6 G MIILS) LT,
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TOSSISSHTLLTS : @ I, 66 6T6TLIg) LT Mledl Gamemoriom GL.
@o—GwegorLom pleSlLT L.

(ii) 1ompd (Variable) :

sansEl LaTCurg Ths  eTm usTLHIY QSTETLTSTS
geudnGsr 9 g wrm darmopssiu@Ens. @ms X, Y, Z,... 6N
TS SISSHETT6 GMIILS LorL.

TOSEIGSTLLIS : 4x+3y = | eTeirm &Fwerumiilped “X” wHmid “y”
@enauufireser(Hid LoriseTm@. @lemeuuiiTeorHid 4x+3y = 1 ereorm CHICaTL Ip68T
15 g1 gjmioujid Lsafla@meiT spsiTmmGL. gy smasiumed Gamiig et gierem GlausiGem)
ysteflgsemst @Miihemsulle, x, y @emauiream@hiin CeisiGaim dllemul
@umb.

Lr a6t @\ auemsLLGin:

(i) gmym wrgh (i) FCTES wr

QR LD Serafll&FmEuns dhd e WSHlmun CUME & lgwGTufler
Sibwry) Fmrymw wrp 6 menyssiuGi.

6( Lom ), SeoTagienL L dlienL LHGom Lomfullsr wdlamu Qurnis s
Qumuorullesr gy ETTHES LI er gmpsslu@HLD.

@suuemsulls) y = 5x*-2x+3 ereirm SFeTUML iged “X” TETLIG ST
wrlursean, “y” eeTug STihS LrPTrsad wHmbd “3” aarumg

oredlwurse|n i@ ng. GCumib “X” sarumg WL 6Tarmi “y
TeiTLIENS 0F &S0 6T6dT MILD S MEVITLD.
6.1.1 gppuwr wppnd Lpps e Gleued ser

A, B stetusr pemmGuw a, b ereirm
Gu-QuersemeTs GNSSL (B, @hIE a<b.

A, B 5@ @aLulled gmuwdlearm eTeoem A B
yeirerflasema @it C—GQetorser Gumid wiy — —°° a b oo
X. a, b & @eLulled a < x < b eTerTmeurm)

gy Gumib.

@ssr U Hemsemud &0é s emorL
emmuiled g -6 Qe—wemi.
) Spbs P Geual

{x:a<x<b}eretrm Hemwrid HWiS @emLGleusfl sTer jmUSHILEEMS).
@sl (a,b) srar GHlSSILGADS!.
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@hs @aoLQausluilsd wyeed ystefllesst Gemssiur alseme
(2__uL_aSlevemev).
( )

—™ g\ Jh

THSHSSTLLTS : (4, 6) eTeorm @enLQeuaflufed 3 e 2 miliL @lsvemev,
360760 5.9 G 2 MIILTG LD (4, 6)—60 4—1b, 610 2 MIISSHET I)606.
(i) appuw e Geual

{x:a<x<b}eretrm sevrid epigi @emLGlousfl eTerr YempSsILOS DG
[a,b] o0& GMSSILOS DG

[ 1
P B 1b 0

[a, b] @ Qeuefludled (wiga ystaflger 2 L LGSSILL D6T6T Sl

qThSgSSTLLIS [4, 6] erarm @lemLQeuafluiled 4—id, 6-1d 2 mILIL|& &6
2HGID.

Guogid, urd) eyipwl, UTH HMEs @l Gausflameart LN BT @IkiE
GMLNIL CeouettTiglLisTarT ).

Imaugl (a, b] = {x 1 a<x < b} eretrug @LUYMD (QLgI) SNES
@ oL Geusfl e gempS&ILGHE DG

Gueyid [a, b) = {x : a < X < b} seTeiTUG LMD (uevE) HMES
@ oL Geusfl sTarlILBS M &)

&rra eTeveur Hlenevsafleyid b-a =h sterueng @enL Gleusflullear Ferid
6T6ur QoS SLILIMHS MG
6.1.2 e Leirelufeir syesstenowsstd (Neighbourhood of a point)

asTeaTLemS 67CHmID e Go—Glwetr eTer SGlBTeTGourid, € >0 eTaaTLINS
@ g ls&AMiu Qu—Clusmmems arhisg1&0sTerCamd. (a-€, a+e€ ) eTeiTm
Hnns @ Geausfl, ystafl “a”-afler “c” g|aTenowsd Ter 9jmUssLULELD.
@eg N _ ererm GMufLLTed GMl&aemiD.

THSSISST LTS N,, Al‘_ =(3- }1— 3+ le )

.1 13}

={X.T<X<T
1 =n-L 1

—fx: 2 1
={x: 5 <X<73 }



6.1.3 ariyser

e p

seurld Aued (55 &) SemTld B & @ susnmumissLuL L FTiL eTerug ‘A6
2 eirerr eelGleum(m 2 miismud ‘B’eb 2 _6irer Gy sp(m 2 mitiL_siT QETLLUGIS S
efHum@d. A sTeirn Sewrld miflenr LHOILSLD sTeTald B eTeirug &lemewr
WLSLILSLD eTeTald 9empsHsLILHIS nEI.

A0 mhg B-&@ susmrumssiuLL srismu f: A—>B erer
sTgIHGomd. f-o seilr, F, g, ¢ npmid ln @mulGissmemuid, smismus @mliiie
uweTU(h S SIS ComLd.

A-uflev 2 66T @ 2 mIiy ‘a’-ey ‘B’-60 2 eitem 6TES sGIeR(H 2 mItiLL 6T
‘T’ earmed QFTLILUGSSILOHDCHT 915 ‘@'l Gg) T’ -er S jevevg) ‘f*-6ar
&1 ‘a’-afleor L9bLILD 6T 1) YEBPSSLILGE M.

[GTLD STTL&maT &1)& & 6tTLeum n) LL LD elpeuld & plLSlsomid

f:A—>B

_ oLt 6.1 -
w&liusLD SlememTLoSILSL0

X eTeiTUemS LELILSD A-ulsr CHmID I 2 mIiLTSaD X-D&mer f-6r

[ L)

wdllemu “y” sTarayd &MLl eomi.

3

y = f(x) 16T M) 6T(YS6OMID. “y-ILIT6OT &I X-65T FMITL|” 6T6HT M) Lilg &S6VMTLD.
wHILSSSH0 2 6Tem eeuGleuT R LsTaflwl &g Frifer wEILTeT g, Ty
aflGwmsy GuiL@GID. UGUTISID STTUTeT &l (1, euT—LUTLT&GouT, auflens &
GamgwrssGeour, 9| L susnemTiiTg:Gour 960608 e misSedler &euorLomsGaum
@SS,

Q@ FTTY @QUBHTSmall CuTarmCs. 9He LHILSSS0 2 6TeT e
2 miienult Gur@LEUT WS efFsssSlm 2 drer YB5NG R5S LHLILTS Ceueafl

UBEDSI-
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f(x) =x* eTélTY SFTTMLS &(T5GIS.

3
LSS S \L
o 6Tem 6TevoT2_ 6T G6rm |
Ggdng) [ 1 o &G QEsoailh 67 stoT et
Fmieor sﬁ]@ ] gy w&iy GeusfiGw
f(x)=x’ — m@i‘%ﬂlgﬂ

ULt (6.2)

S&seTL FL6TUT(H&METS &([hS60MLD.

6.1.4

Ijerel h&EnsSHenullors srilsr QerLiiamer QauafliLbhssSng.

@) y =x*4x+3
(i1) y =sin2x

(i) y=mx+c
@iv) V=

2
(V) s=ut+ %
(1) y -wrewg X -68r FMILY 61601 S MIFGMTLD.
(ii), (iii) -60 y, x -eor &miy (m, ¢ evearLIeme LompiledlaeiT )
(iv) V -wrer g r, h -e0 &miy (@) Lo nfledlaseir )

(V) S -gpemrgi u, tmmith a -6 (b gL (epsir mi Lo a6 )
nr”h

3
Frilfer L oumentds GHPui®

IILLaumariuBhSsUIULL CaTgmer (PlgaTeargl, SjeT&HaUuLlL

THSHSHSHTL LTS, euTasflens Jni&ama soLlsSHe e GO L prefls

Qupi’ L Qeutuflene gieref® T (p&lifl) sTearLig) CEmLD t(smf)emls ST kS Sl

t

1 2 3 4 5 6 7 8 9

10

T

2 21 20 20 17 23 25 2 | 265

273

I L suemenar, GLogILD Liew SMTL&6m6T L L alemsmT aulpaled & evorLILIhLD.

@55 o Lesnesr T -wWirer gl t-60 (I, FMITL 6T6u euedTILMISIM . CLogyiLd
@eng T = f(t) wred GM&&emi.

©)Gs Gumsir y HifiGsmerLilg smiyseflsr 9| L alsmever, L &g s erflsr
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6.1.5 srilfer auempuL afardsLd

TS L Hl X -67 WIS, X- &8 CSTenevalTSeaiLd, FTTLeT eLpsuLd
LIS EHSE R5S Y -6T LHILSMET y-&8 CFTameauTgan Gumm
(x, y) erérrm ysreflaaflsir QaT@Lemu xy samsd @GHIIGLD Yamsée emiifsr
susmTLL L efleT&aLD 6T6t M) S SLILGS DS
6.1.6 sriyseaflear Gsmgss Car@® Corgsaner

X gyw @gmems gumrsan, CaimulL y g w Ggremaasmearii Gumm
@m aufleng Gomesmers &m&Gaurn. @l auflmas Garigsaflsr
ausmyUL L YeTaflgeT @ Qem@S5sis Camlipd e, @b miimer g
(I UEMILILLD, STTL6T UL H6m&6 @GNS MST 6Tevr gnflisomin.
Cargemer :

(1, QFRIGSSICHT(H @ cumTLL Hems eerilng Gumul L LsTsflsaflsh
G@eul (HLomerTTed YjeleIemTLIL LD, 6 SMITLI6T eUemTLIL LD 9j6b6v.

S8 SEWTL UENTLIL TIS6T STl lemT LILBIS6T 9j606n

y

A
\4

y
uLh 6.3 uLh 6.5
UL (6.3), (6.4), (6.5) 0wk g Qami@s I GHT(HSHEIT ELEM6IT GLEHIT ML
eariinE CupulL ystafllseafld Qo (Hams (&fremr esng. eearGo
@lsuauenTLL BIS6T FTTLNleT lenTLL SenS5s & & e,

y y' yA
uLth 6.4
X X X' < ;x
y y'y
uLh 6.6 UL 6.7

uLLd (6.6), (6.7) -60 THS QR GSSHSCHT(HILD euemeToIMTEMIL 663T MM
GupulL yeraflsefled GeulLellsemen eTarGol @& QFmEGsHaI&E6aT.H&F
GCargmerenil flenme| QE—eug e FTiLgefl6) 6emITLIL MHIS6TTGLD.
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NICET LT IUNCE}
i 35<x<75aearp @ Oewealufesr Berd ereirer?
(i) H={x:3<x<5}aafe 4.7 eH eter Gmss wpgujor?
(i) H={x:-4<x<7}aafle-5cH avesr @mds wpigujor?
iv) -3€(-3,0) ararugy FrHHunorgor?

@) @G @ Qeuefl [a, b] =[3.5,7.5]
- @lenLQeusfluflesr Ferb =b-a=7.5-3.5=4

() gy, gGeareaflh 4.7, sTarug 3—NELW 5-HELW Glen_uflsd o srer
(% LsTeflim@L.

(i)  @evemev, s7QleaTERfleL —5 eTetTLIG GBTHSSIULL @lenL GQeus& @
Gleuarflufled 2_6Ter .

(iv) ergHuwee eQearefls Smns @em Qauafullsy el Lstaflast
GarsasiuLrLrg) starGeal -3¢ (-3, 0)

TBHSSIBHTL(H 2
f(x) = 3x-1 aratrp SFTTLPST UMFLIL LD QUMTSH

siey:
y = f(x) eT60T 5.
oy =3x-1stebrm ETienU HILD suemyIL Gouevor (LD y
‘X’ -6 udlons gCamid e eeammemserl TSl @ /
IBNG SGHES Yy -6r wHlenus &ewr Gmsn'ur@bh. -
60T Gou @levieum I QL eemenarsmiLiLl GlLImeVTLD. X TX
X 0 1 2 -1 2
y -1 2 5 4 7 y'

@suai L ememTufled 2_6Tem LisiTarflGHemeT X, Y SoTSHHl60 &MS G, LsTeflsemer
@menT ST CEIGHT(H HewL&@Lb.

CET LTI (MG IR

f(x) = x*-5 eradrp FTTLPST eUEDIFLIL LD 6UMTS.
siey:

BT ‘X’ -&@ Fleov sTamrsemend Caie| Qa—Caurd Hs5NE R5S Y-0G&
y WHILSEETE SiTevar GUITLD.
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L Leusmezar (0, -5), (-1, 4) wHmid L6
aflmes Camgsmars sHmANG. @55maIL
ysteflgemer Xy SarsHle) @GNS @eneuriLig e y=x>-5
eLpsuLD auemTLIL LD HlenL &S M.

X 0 1 2 3 -1 2 3
y 5 4 -1 4 4 -1 4

N(CEF LT UNMCE:
f(x) = x>x+1 ereirgy G@rRESLILI L FTiLPed
(i) f(o) (i) f(-1) (iii) f(x+1) smwevdr.

siey:
f(x) =x%x+1
1) (o) =o0%-o+l=1
(i) f(-1) =(-1)*-(-1)+1=3

(i) fx+1) =&+1)P-(x+D)+1
=X242x+1-x-1+1 =x*+x+1
TBHSSIBSTL(H 5
x?-4x if x>2

X2 ifx<2 T UHFWIPISHLILIG 65T

f: RHRAf(x) = {

() £f(-3) (i) £(5)  (iii) f(0) Paupenpd @nsﬁ‘r&.

siey:
X =-3; T GUT W &I fx)=x+2 \. 1f(-3)=-3+2=-1
x=5; eaueurws f(x}{ )9 =5
x=0; sTaGumps f(x) =x+2 )=0+2 =2

ICEF LTI UNCE ,
f(x) = sinx ; g(x) = cosx erafied f(a+f) = f(od g(P) + g(o) £(B) eTesr
Poiays.

IlemLimaTLD :
f(x) =sinx

f(o+p) =sin (a+p) -——--mmmmmmm- (1)
f(a) = sina ; f(B) = sinf

g(a) =cosa; g(B)=cosp  [*,*g(x)=cosx]
@Ueurws
f(a) . g(B) + g(o) f(B)
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= sina cosP + cosa sinf3

=sin(04+B) 0 - )
(1), (2) g D Gumieg)

f(a+P) = f(o) g(B) + g(v) . f(P)

CEF LTI /NC )
A={2,-1,0,1,2}, f: AR f(x) = x’+3 eTasT cuemFWINISHSLILIG 6T
griy f o1 afdFsFab Smevst.
ey :
f(x) =x>+3
f(-2) =(-2)>+3=4+3=7
f(-1) =(-1)>+3=1+3=4
f(0) =0+3=3
f(l) =12+3=4
f2) =22+3=7
eTeoTGou oS FFsin (3,4, 7}

NICEFLEIUMCR]

f(x) = 11;’; erased f(-x) = ﬂlg TRTE HTHTSH
ey :
_1-x
f) = 1+x
f(x) = 1-(x)  1+x _ _1

+(x) ~ 1-x  f(x)

CEF LT IUNC R
f(x,y) = ax*> + bxy*+cx’y + dy® erafled Lieiraumearaipenpd: Hresrs
() f(1,0) (i) f(-1,1)
ey :
f(x,y) =ax+bxy*+cx’ly+dy? 00000 e (1)
f(1, O)sreamrusng ; x =1,y = 0erer (1)-60 NrHulRGeurid.
f(1,0) =a(1)*+0+0+0=a
f(-1, Demwé &mever ; x = -1 wmmid y = 1 ereor Fwstrumr® (1)ed ydui
f-1,1) =a-1)2+b(-1)(1)2+c(-1)%(1) +d(1)?
f(-1,1)=a-b+c+d
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dBsg15aT (B 10
f(x) = x*+3 erafled -3<x<3, x€ R eratrp eT6OMeVUNED
(i) x-eir erboF NP f(x) = 4 eTar BHSGLO?
(ii) f-eor @ s wrg?
siey:
@) fx) =4erem GarHSSLILLL G
- X243 =4 =>x*=1=>x=+1
x =-1wnhmid 1 ereirm @@ LSS EHEES f(X) =4 6TeT GBS EGSLD.
(ii) f 607 FILsd {x : -3<x<3,xeR}

apsgisarT @ 11

-4
f(x) = :+5 etairp srider wHiusd wrg?
siey:

x=-58@ ; f(x)= 5T4 = Tgc%@fn

O-ellaarmed 61@SSNLOTSSTEL X = -5 6T HLEDL ILIG606
TeorGeu x = -5 f—6tr HILSS S0 @SS S

eTeorGeul f-607 LFlILGSLMeTg {X: X €R ;X #-5}

NICEF L INCRY:

BTPLGS® BB CLiT Doy&idnigul CLhbBI Q6T D LOTGRT 6T
GOW QaTy Swalfd FPPOTalPHTS MUTLMSHESG WIS
a?pfwg. Cumpg Fpiaieard, GOPHSH 30 HLITSH6arTeag
@mpsreO BT CUBHMD UTL®H5HS afHb. @pBed 40 Cuir
ampufed gmwdyg GUT- 100 S L ariorGd. 40 CUips S
GupLiy &1, Cumpbgl S L ewrid 40 CUpdg CpLi’ L ¢eaiGleur
pUBEHGLD 5.10060BHGHI, 40-5% CPUL L 6T 6v9T a0l & o & uf 6d
;— UTSGNG SPSH SL_L NTIOTS aUdsaddhGLb. QTGS GlFeneau
FPOIOTTF G\FeOILD LOT 6wT 61T &% el 65T 6T 6551 w5l e & UTUTOTH 63 (h
FTiuTs Srawtajw. Guaib @ ST bHILIS G S 5T 6T S.
ey :

&nmieord Glaead Lomeser el Sefler o7 6voreuellSHmas X 6Ter s G&T6ITS.

= 30<x<45 5 x g Llems (W 6T 6toT 6TOT T (S 1LD.

Qurss Qame| = (6 OIS & TaT &L L amwrid) X

(Lo ewor 6urT & 61fl60T 6T 60T 611 5 61 &5 )
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30 wMmid 40-5@ @enLuiled Lomewreurt & earfled 6T etur 6w{l & 6 & Gl 6fl 60
SME S eh. 100 &L L emrLom L.

- GQurss Geaay y=100x

Lom 6wt Tt Safl6ir 6T swT mllSemas 41-0l(pH g 45 eusnrQuwenfled e

LI 60T e GmI S ST SLLewarid er. { 100 - ;— (x-40)} =108- ’5‘—

Qurss Qaemeyy =(108- ’5‘— )x =108x - XSZ

. 100x ;30<x<40 .
sTeorGou gy efdwmer g y = 108x- 2 4] < x <45 X BG Lilemas (L 6T 6wor
5o ==

wdlhusi {30, 31, ............ ,45}

dBsa1saTL (B 13
f(x) =log,, (1+x) erairp srilfear wHiusw, afsssd Raipenpd
51T GUIT 5.
S :
Gon Qu-QuemafllnE LLSmse LHOY uMTLNSSILLTS
eTeorLeng B g MiGsumid. G logl =-co eTaTUmMSWLD MGeumLid.
(1+x) < 0 -0l log (1+x) G- w&iiy Quor g
x—>-1eTer @& emauiler, log (1+x)—> -co eTear gjsmLoiLD
sTerGou f -7 LnllILSLD (-1, o0)
(9-81.) -1 -6@ Hsurear Qu-Qwedr &er. @&Farifear ofFasn R
(Nem& Glo—Glwesor s6fl6T & 6voTLom (G L0)

NICEYILEIMCRE,
f(x) = /{2 .75 +12 eTerp &rilfer wdlisd Srev.
siey:
)= \(x 3)(x-4)
(x-3) (x-4) > 0 sratTm eTvemevuiled L @D f(X) @ GQu-wHoyF
ETTUTGLD. 9sTag 3 -&G, 4 -5 Aaeflulsd x @nmémsuls
o f(x)-sor LS X >4wHmid X <3 (9).81.) [-o0, 3) mmid (4, 0] gy @SLh.
uufpd 6.1
D y=36rerm CHiCaHMTL 16T QUMTLILLD 66D .

. . f(x)-f
2) f(x) = tanx LMD f(y) = tany eTeafled f(x-y) = % eTeor Hmie|s.
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n+4

_ X+tanx s oo T _

3 f(x) = X+sinx ereafled f( 4 ) T+24/2 o £lmie,s.
1x 2t - 1
4) f(x) = =557 ararfled f( - ) =1(x) eTenr Hlmieys.
X

5) f(x) = x%-3x+7 6T 6vfl60 WGMJ&; &[T 6007 5.
6) £(x) = sinx + cosx eTaufled £(0) + £( 72‘— )+ f(1) + £(3 ’2‘— )-GiTLog\IemLI ST6ToT 8.

_ _ L _ . . . .

7) gx)= /1 e LSILSLD SITeuT &.

8) anmeor fneearh, @@ snmoToma gHurG Qs-Hmg. snHmer
Q@&soueuiseflsr eTeiremilsoms 25-8 @ Gemmey eTeufled, U 66T MISE eh. 100
SLLemrm@L. 25 BUT Joag HS5NG Heurs JyHsulgn 10 muirssT
almr Gadeurissr sefle, GQaaad Ewursefler 66l & e s ulle

;— wLims M0-dBha SNES @ BUGSSTET SLL6TLNs
a@GMGsILOE NG Gnner Qo rursefler eemeanfl&ma “n” eypeld
CQurss Gemeys srrminsrar efldHomwl Qums. eaibaurm alds G
LAOILSLD &6t s.

9) f(x) = Vx2-5x +6 6TeoTm STl WHLILSLD & evors.

10) U6 eu(mid eUEmITLIL IS EHET 6T6meU 6 ST TG UGMTLIL LTSI 817

Y YA YA
\w
x >y x x x ¢ >y
| 0
y' y'VY y'Vy
uLtb (i) uLi (ii) uL b (iii)
YA y
x — >x x' X
Y'Y y'
uLh (iv) uLib (v)
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11)  f(x)=sinx ; g(x) = cosx 6eTevfled
f(a-B) = (o) g(B) - g(o) . f(B) ; ¢, B, xeR 7601 [Fl 1Y 5.

12)  f(x)= 31 :_15 sTeufled, f( )1(— ) LM mILD f(l—x) @oumener 61 (LS.

13)  f(x)= Vx> +4 eresfled, f(2x)Hmid f(0) GeuDmME & 6vor &.

14)  f(x)=5x-6 eTeoTm FTTLI6T eUEMTULLD 66D S.

15)  f(x)=x>mmid g(x) =2x2 eT60TM FMTLS660T 6U6DITLILBIS6D6T 6D .

16)  f(x)=x>4sererfled, f(x), 2f(x) LOMHMILD -f(X) 6T 63TLIGT UM MY\ 6BT 62I6MITLIL_ 5185 6061
AU &.

6.2 worpPe@sariy wpmno CpPufwed Friyy
(CONSTANT FUNCTION AND LINEAR FUNCTION)
6.2.1. 1orpfe®& &miy (Constant function)

Qw arillar effssd Cr @@ 2 mUlamers ©&metorL gmudler
I|&emiy wrledlE sy erer mempSSILGILD. @lems f(x) = a, eTerm mpledlurs,
LHILSSSH60 2 6T6T TN X—HEGLD @) (5 GLD
TOSHESTLLTS :

f(x) =2 wmmid f(x)=-3 eTetTueer LT MN6NF FTTLS6ETT(GLD.

f: A—B

UL 6.8 g LTMedlE srTmus &l EL0 \

uLLb 6.8

—
=

f(x) =c eretrm LTMEOEF FTTLf6tT uDTLILL S0 HTLD EUEDITILIGVTLD.

S uLd (6.9) eped I gMeug wrgefled

wrHel& Frifer euemTULL X-Y&FHDG

Y=¢  @ememrursd QFoin @@ CHi&CHTLTGLD.

A
\ 4

X 0 X
o ' spSal -
y'y 2 meysasemrio H=[(1,5),(2,5),(3,5),4,5)} em
Fig 6.9 om fledl& &mirum @Lo.
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6.2.2 QGpiufuwied &riry (Linear function)
@ erifear eflg f(x) = ax+b, a # 0 wHmid a, b @emeauuily ot GId
Qu-Quesrserruflsor g|&Famiy Crifluilwe &miy eTeoriL(bLD.
Crifluflwed srmifer susmruLLd s CEIT&GaHTLT L.
6.2.3 [ -erarp GpiCGariyer ar-af a?dzd (Slope of the line /)
QemiGsgonng laarm Cri&Gariigsr g P(x,,y,) wnoi Q(x,,y,)
sTerruem @@ QeusuGeoum ysraflsermuller, QECHET&ECHET 96T FT—6y
ANElgEms m 6T6TD TWSSTH GMILILGI LTL.
_ ¥p-yy _ Y-usteflsaflsr eflgSwmein
T xy-x;  X-ysreflseflsr aflgSumreid

6T6uT 9 liLIeumLd.

sTearGeu f(x) = ax+b, (a0) sreorm Griflufied gmiemu £(X) = mx-+c 6T6iT MILd
TUFOID. @hiE m sr-a affssmswyn c, y -9 &dar Gl B
SlewTenL D &M GSLD.

o ' &Sl -

() m e WmasGwer erefled, Cui&CaT® sumliiymurs G GrrsHE
GlasgLd.

i) m m Gomneuer aeafle, Cri&Gasr®h amlypurs ENCEHT&E&E
Q@& g|LD.

(i) m=0ereflled CRISECHTH HewL L L LTS @) (55 GLD.
(iv) m emrupssiuLailomauuefla, CrisGar®h CQahmGsHsTs&
GlasgLd.
6.2.4 ¢ CpisCGar e P agb Cplufwed Frilfener £ipaimLd
rpiul L ey aki&eflléd &p5'dheHeorLb.
iy = mx+c, (gr-of eNAHL-Cu’BSFler(H eulpeuLd)
(i)  y-y,=m(x-x)) : (gr—ey elflg-yerafl auigeuid)

(i) =+

= 1; (Qeul (S Gieir® 6uip6uLd)
. X-Xq - Y-yi . . .
@iv) s Sy, @@ ysrefl augeuld)
FgwerurH&afled o areriomml s efler L 60T MGG CLmUL L Sevev,
) b RETYIHES GCLHULLS
55608 O_ M6 6M6T & & @10 &6t (h & 6T LIl & FL06oTLIT (B & 61T
55 U] (GG seuLl
Isve gl Crflullwed &Lerum(Hls6T 6Ter 9emLp& & LiL(h &eir mer.

6.2.5 QGpilufuwred Friyysefer LwieTLT(HSH6T

() osmiflir 6 meurfletr 2ar i 0Nl BSHma, STSHmSL QUIT (555 &
FTTUTS & (HS60LD.
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(i)  gyer (9)) Cuer aFsSHear wl Smmer, & s S er
ETTUTS 6T(QS60LD

(i)  Gumrmer LHMID elemev @emeunileroremi b Crflullwed FriuTs
QeuaflliLGSSevid.

QICET LT LNCRE

oajfluni  eaheufler Fibvemb 2002-gytb eumpLgGHed b, 7,500
p&G. 2004-p1b aupL_GHed . 7750 eTar @MIHGLD. FLbLIGT Hen G
sTewgGHer (u@®Ltb) eurTufeors &Friy eugeaughed Srewr Cuogdib
2005-951b uBL GHPITOT FlDUM GG GFFTTL APeLD HTewsT.
ey :

S - slueTSmBWLD (65), t - UGLSMSW DG NSSL (HIL.

(LD Flouerid (em)
2002 (t,) 7,500 (S,)
2004 (t,) 7,750(S,)
2005 (1) 7 (S)
FlUMEMS, L SHer aurwlors G &G0 Crhuflwe emrumer g
S-S, =2y

! th—t

_ 7750-7500 , _
$-7500 = ZB0-D00 (1 2002)

95}

1
]
7
(o)
(=)
|

= % (t-2002)

S =7,500+ 125 (t-2002)

t =2005
S =7500+ 125 (2005 - 2002)
=7500 + 125 (3)

=7500+375 =7875
2005-gy1b eumHLSSleumenr nuarid er. 7,875.

ICET LT NCE )

(1,2) wpmpib (3,6) eTarp eralmemerd 4y
OsrawrL Cpid CarL_iger Fr-0y aPRSLd Hrevor.
10T A B@3,6)

. . . QS -y =4

(1, 2) wpmid (3, 6) starm ysTaflGemer xy |3 Y.~ ¥,

STH S0 &GNS G @rerenLWh Car&Hs X,-X, =2
- - Yo=Y _ 6-2 _ >
gr-al m= = 31 =2 O X
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6.3. 91(WsF oriy
(POWER FUNCTION)

6.3.1 o(WExF oFriy

QR eTrisr algaid f(x) =ax", awmmid n @eneuuilyesr B L, snedliid
Isveur wmpledlsermuller, @&sTiy 9H&GE iy eTarliu@lL.

1

ah&sT.LTs f(x) =x4, f(x) = X1—2 Lmmid f(x) =3x 2 ereiTuen HHSHSGE

FMTYS6TT (G)LD.

6.3.2 a*“-er ariy (Exponential function)
a>0erar @msmaullen, a-mu jpLTarLrss GeTarL a* griy,
f(x) =a* eTer GMISSILOWL. @RIG a e W 6lLo—6lw ey svorT (G L
a -ileir GeusiGoum wHUIUSERSE [(X) = a* sTeorm Fmiy (OO @6
auemrLL D) GleusiGeoum & 6vfl& S 6 emioijemLLIeng L9607 61 (T 61607 D 1) 63T eLP6ULD
S| MILLIGOTLD.

6.3.3 f(x) =a*, a>1 -&r euewyLIL LD

2X a1 euemy UL gzl upp P Bed

f(x)=a*-60 a=2 srafled, f(x)=2" g @b

x -607 GeusuGoum wHHULSEHEE 2° -6r QausuGaum WHILSmeTs
&etor(h 9| LeuemennrLl L(HS &1s.

X 3 2 -1 0 1 2 3

. |
2 8 4

y=2% (y=a*;a>1)

_:_”/ 0, 1)
X" t + t + O" + }
uLLh 6.10

=\ 4
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o ' spSal -

(@)

(ii)
(iii)

2% 6T euEMTULLD MIPSHL 2 mLWG. @L & UnsHe X -9 &&
UmTUL SSHl6tT SMLmeTS QesTHiECHTLTS 9jsmLow|Ld.

2% -6T susmULLD @L LI X-gFme QsTOHD amsuie SNCHTsd
(L.

@&amiy, eueTi&FSlemi @ Ml& @ FMiuUm@LD.

6.3.4 f(x) =a% a<1-ear euemyLL LD

( ;— ) suemguUL_Gema uppy P Bed

f(x)=a* srerflled; a= ;— - f(x) =( ;— ) Sy @Lh.
X -3 2 -1 0 1 2 3
1 X 1 1 1
7 ) 8 4 2 1 | | %

f(x)=a* ; a<1

[0, 1)

uLih 6.11

o ' spSal -

()
(ii)
(iii)

(iv)

@i TLULLD @MEIE LS 2 mL LS.
auemrULLD X-gFdler emal u@dulle QpmhSs Candlnal.
a-afletT GleuslGem LAHILSEHES 67 DM eumsSUIled IEMITULLD 6 MI(PsLD
ENBIEGWSL 2 MLILSTGLD.

3 1 ¢ — aX T — 1 X x
a>la‘rsnﬂsu,0<a— <lg®w.y=a -m.lsu)nm_@)my—(a— )* —6tT

ULl y g Fmsl GQurmss eearm  wm6mmer er
Ay Huedliium @b,
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(v) a=1lsereflev, f(x) = a* —6ir suemTULLD HevL Ll L CHrTI&GCHTLTGLD.

(vi)  f(x) =a*—6r wHousid npmid ef&&s1 WemmGW R wHmid (0, ) gy @

6.3.5 f(x) = e* -7 euenFLIL_LD v A
Ih6GHEF grriysaile gdHswrsl
uweruGSsLUEL sriysafld s sl 0, 1)

gmiy e* —ar sTrurGl. @hE e K@ ‘/

NG 6T6toT6mTTGLD. € —6iT LI 2-& S, X'
3-6@h @eLiulLsrEh. (e = 2.718

GamrmiLLTs; ). 6TerGou e* —6iT euemrLLLD Y = 2 y
—63T eUEMITLL SemsL1 GUTeT 1) jemLdm&).

6.3.6 1o_gemad &riy (Logarithmic Functions)

uLLh 6.12

O<a<lora>lerafle, a¥=x eTeTuemg logx =y eTem WL &M
augiled @Ml semid. f(x)=log x eTerm &Iy X—60T 676060 LIS EHS GLD
ausmrwenm QE—WiLLTSSl. a—e Wams6wesr, sTarGa a¥ - Lilenss Wi GLD.
MBI, X = a° eTemr @m&emauilen, 0<a<l gseug a>1 676 & 6l&menor ()

log x ow x>0 -l sumrwenm Ge-wiLGEHmsi.

O<a<1gng a>1eafl, (i) loga=1 4
wmmib (i) log 1 =0 /
y=log x

UL b 6.13 =60 f(x) =log X —6bT uemTLL LD o O >
srer&sUIul (HsTer gl. a>1 eTesfled euemrLULLD (1,0)
gowswoLwLg. 0<a<l erefld susmruLLD
OQGITEICLIRT: y

uLh 6.13

o ' shSal -

() log.1=0e6rer @mUusmed y =log X —6ir aumTULID X 9&Fms X = 1

eTeTm @ILSHlev Gleul (hLb.

(i) y-o&der SpLuGHEsE Ws Gpmésurar papufle) alemruLLd

I|emLolLLd

(i) a-—er QeusuGeouml WIS EHEEG UEMITLLLD 6T Ml LHMID BMEIEG (PSLD

2 ML ILGTGLD.

(iv) y=logx —er wdliusi (0, =), af&ss1b R 9| @GLb.

(v)  f(x) =a*wpmid g(x) = log x @emauuilyetorip 65 IMTLLMIGET. y = X

eTeoTm CaTlle M@ FLEFTTS enLoWLD.
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(vi) ew&si Gamiurligeruy log X —er y“yj/
. - . .. . . 0’ 1 ///
sueTULLD y =X eTaTm Cri&GamsmiLl 0,1 /}A)gax

QUTNYISSI €* aumTuL Gletr 1T SlLiedl N6t _—— |

A

eLeuLd suemTWeTD. @emsCu UL LD 6.1460 /6, (1,0) X
STLLUUL (heTer &. //
7yl L 6.14
6.4 UPPCarewrifE sped &FriLjser
(CIRCULARFUNCTIONS)

6.4.1 &#i aev ariLy (Periodic Functions)

SifCaremTAS sipsd smiysafled o sram omg) ‘0’ -elh@ ueors B+ sTerT
wromid QE—gin, sTifsr WY LTHTOH @HHSTO EEFTTL & SH6iTenio
uT-hs Fr&ped &riy sarain, Hnl WEHM Wams weHlymrw “o”-eme
GlpevaT &g eTedr MILD |emLpLILIT.

sin(6+2m) = sinb, cos (0+21) = cosO sterLHeOlHE Gl sind, Cos0 eTedrLiea
2n-emw &6 e FETSHS OamerL & & FMiTY 6TeTm HTD &S memi.
Gugib tan (6+1) = tand eTeaTUSTEL tand eTeITLIG T-6mIL &iPed efF&FTaHL QUDM
Fi &0 STTUTESLD.

@ueuryg 2n Beard GsrewL @l Qesflufles sine, cosine
grrysefler suenrUL LD L HIGW K& E Camer. 0 < 0 < 2T 9o g) - 72t— <6
<3 725— sTar&@amer. Gugd f(0+21) = £(0) sTsiTuems LWETUGHS SIDEUT WS
@D IETLLBISST HL&ES SHenL &G oI LEFTILSTS G(HLILST 6
@eieuenTUL LD euemTWLIL(B6UG) 6T6M &S 2 6T6T &) 6T6ITLIENS & &IT 60T 6UIT LD.

6.4.2 sinx -er euenpLLib. 0<X<2T -6 sine FriewLIGE HHBGI%5.

X ol 2l =z | z| x| 2¢|3n| 50| o | In| 5z | 4n | 3x| 5z |7z |1l
6| 4 3 2 3 4 6 6| 4 3 213 1|4 6
; 1| L[5 NEY N I N VY Y CY N A
il B e A e R e e el R e e i B sl T
VA
T3
12
1 y = sinx
.z T4 I
2 2 32
- 01 T 2n 3 4n X
T-2
v uLd 6.15




o ' spSal -

(@
(ii)
(iii)
(iv)

6.4.3

auenrULLD L& Ferurs g dewnrs amrw Gasmmeullmlusms x, y
TS S L MBIS6T 66T M50 & Teir M Goumiul L smeu.

sinx -6ir suemrUL LD SemLuflssr ol @HLILSTED @&l (T CSTLIT &ML @GLD.
sinx —eir 0@, BEAY wHoyser WwopGw 1 wHmd —1 eTer
IMwerd. gsreug sinx ermifler susmyuLd y = 1 wpmid y =-1
ereirm @(wEHETOSEHEHE LUl 9|emiow|ib.

e6uGleum @ 27 @enL Gleusfluliayid wHLILS6T S(HOL QIHLL. ISTe g
@&esridler sypaaiss Gamemin 21T 9 L.

f(x) = cosx - euemFLIL_LD

0<x < 2mererm @ewL Geuafluflsd cosx &mismu &m&Hed Gamsrs.

T I 0 I B 3

5
> > 2n 3n

COSX

o Nl:l

2
0

-1 0 1 0 -1 1 -1

y = cosx

(2, 1) 1o, 1)

/ \3%,0) T %’0) / \
: \/%’O)"O \/(3l’03%

(-w,-1) T (m,-1)
y'yuLi 6.16

o ' shdsl -

@
(i)

(iii)
@iv)

6.4.4

y = COSX 63T euemLIL LD SemLLlledrnll @\(HLILSTEV @& ML QGTLIT FmLImELD.
uTULSSHmES cosx sr WUHGU@, WsHm wdliyssr wammGu
1, -1 ereiru Qg afleur et mesr. ySToug @elsusnruLid y = 1 mmid
y = -1 eteirm @\ @ewemr Car(Hsaflsr @enLulled gjemLow|in.
@eiuenruLLD y-9|&Fmall QuTMs gl FLng & e g).

@&sTiy 2T @ &6 6fFSTS o mLI T & ST 9| L.

tanx -6t eueny LIL_LD

0 g6 uGUGG umTLMSSIULafledene TaTLSTE tan 72“— 6T

WS STemr (Wlplm Gl tanx -60 T PUTeT &l 6THS 6, 6lo—G6lw 6T smemriLd

G&M&EL x = 0 e Quryg wdiy y =0 aarumsyd I me

2

98aiflé@néurg y giflsfliumgn &ewors.
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tanx erifler wHiy x = 0 ereorm @ SHev 0 g GL. tanx smiilesr
&y 0—-eNedl 5 a) ’;— -y QEmRIGmsWn s 9 dsfsEL. waHliyser
sTevemeuLilenr i) & MlLengs smemreomd. Ystaflwlil L Car(Bser susnruL &t
IEISLWAN. @meal Wrejd sTomns0sThCasTHi&aTG0. @aiaemruLLD
eIGleuT ([ GsTmnbsTHiGHT  amLIh QFTL T ClFaID @&M@E &iyewmid

67607 60T Gleusnflsn, g— ,37” sTerm @I misefleb tanx FTTUING LSIILSET SlemLium g
y4 y=tanx
1 I I 1
I I ar | I
I | 3r I I
1 | I I
1 1 2F 1 1
1 | I I
1 I 1k I 1
1 | I I 2
K 1 1 1 1 -
' 13T /. [ 1T T
X | 3 > T ) 0 5 T 3| > X
1 I -1f I 1
1 | I I
I I 2F I I
1 | I I
| 1 3k I |
I I
| I 4t I 1
1 I I 1
L. y'wuLid 6.17

o1 MBS

3 : J . _ T 3n 5T

@) tan X gmiller susmHFULL X = £+ 50, 230 Iy &lw

ysreflseflL & gl QamrLi&dummeme.
(i) tanx &My Gom oG Wems ereor Sllenull Glumiid.
(i) tanx emidler sphaiss T g GL0.
apdg1sarL B 17

tanx @ Fi srpped Friun? yeiaurpruder 9s6r Fped afFar
wrg? sger wHiusd wppb afFFsd wrene?

&ey :
y = tanx(uL 1D 6.17), suemruL Sdled, - 72‘— YPS6 72‘— susmulled o aTerm
sumruLld  Z— -aflsllm b8l %‘—mmr}ﬂsﬁ Hmous HoLsHng. @ o6

aurufilers tanx &We afds T 2 mLw &7 &Ysd Friy eTer JMEGCHTLD.
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wHOUSD : {X ;X # 72t— +km, k s Wy stevor }
of&&1h : R (G- Glwetor & afl6or & 6uwrid)

NICEFIEEIMCRL
secant grilfear wHiusd wirg?
siey:

secant, cosine erryser et n&G&ETeT N SemevELflser. cosx =0
eTerm X-607 SIS (EHE G secant FMiY euenTLMISS (Plgllm & 6TeorGeu secant

grmfler w&lusLd 72‘—+ kr , k @ W steor)-mws sl gjmers s
G-Gweir sefleir sevorid. oySToug {X 1 X # 72‘— + k7, ke (p(p 67 etor }

adBsa1saTL B 19
SPpSHHMTL FTTLIGT Frpped afdFa wirgi?

grifler euemruLSHe, &riy wHlourerg eauGearm 4
IS EHSHGL H(HLou rpme S sEngl. starGe f(x) =f(x+4) gjmen & a1
X -N@L Gueald auedTULLTETS 4 I OGSH6T eulynSSH WD Hmib
@LiymsHain asmrwiul Gierer gl 6TerCol @lGer Gine af & 4 9 @L.

6.5 sriysefler Sarar sewlg g lumLd GlFuiedsser
(ARITHMETIC OF FUNCTION)

6.5.1 @Quipsenigs sriyser (Algebraic functions)

gryrg wrhlsefler 9(H&ES6T LHNID UTEHS epalTsGour GLogd
BIT6iT @ g LiLenL & QFwedlsemmenr anl L6, SLl&H&H60, QU[mss6, 6@ S0
@oanmns Qsmeamr® gemwwl GQumid (plpeajm 6T vor 6wl & 6m & W 6T 6
2 miliysemer GameoL sriinG @Wns il miL 66T Q.

185



TOSESSTLLIS, \[3x+5, L/x 4x-7x+3,3x-2, 2x7 wpmid Nm
ETTYs6T @QIIn&emlls FTiyssT i @L.

Gugid, NSswn STiysmeTD 906G LOMIMIILS CosTemealsmiLLLD
2 sTemL&EI G @Qun&euellg FTiLs6rT.

f(x) = ax"+a x"'+a,x"*+....... +a

@G a,a;,a,, ... ,a 6TerLeeT Gl& (6 &6 6T60T ML G6em SHIuDHm
N 6TETM 6TeT (PL) LeIMILILS GCaHmemeuuiledr LigIT@GLD. @& X -60T |en6rT & &l
SIS EHE G auemuMsSsIulL g arug Qsflhs6s.

6.5.2 griysafear 18grar sarsdl (HF GFwiedser
D-eow wdliusurss sraml GQu-wHOUs sTiysmer &m0
Gamer. @&aTiysaflsr samsms E aars @nuil®s.
f,ge E. sTonrs Qamer.
f+g fg, f+g eetuenr SPsramid Wemsaflsd) auemrumssL
u(h St meur.
(f+g) x) =f(x)+gx),VxeD
(-2 x) =1x)-gx),
(fg) ) =1f(x) g(x),
£ = .
(L) =35 e0020
o ' shdsl -
) f+g,f-g fgerairm eniyseaflsr nHlusn f-&@Ln g-&@L Gumgleumer
D eTeirm LglLiLIGLm @Lh.
@ f wombd g-5@ Qurgerear wdHlusmd D-eo g(x) = 0 serm
auensUlemer X —er HLIYSmeTS &eilil &Gl eI Severid, ;— 6T 65T
grifler LHUILSLOTGLD.

(i) fPereirm emiy f ereirm swiemu f-gué QUmEGUSTHID " 6TaTM
gy, f-eow n wLhiE -0 QUEHSGuFTH HmL&EGLh. @hiE n
62T [@)LLI6V 6T 630 30T IT (S)LD.
6.5.3 sriysefler gnil L ed
@) TOSgSSTLLIS f(X) = 3x+4 ; g(x) =5x-2 eteorm Griflufiied
Friysemer &mSHe QamsTs @eanmer g6 (f+g) (X)
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6.5.4

6.5.5

f(x) =3x+4

g(x) =5x-2
f(x)+g(x) =(3x+5x) +(4-2)
f(x)+g(x) =8x+2=(f+g) (x)

()  f(x) = 3x>-4x+7 wpmbd g(x) = x>-x+1 T @EHULE
FusTUT(hSemer &HSHe G&ETeTs. @eunnler gn(hgeb
f(x)+g(x) =Bx>4x+7) + (x>-x+1)

= (3x%+x2) + (-4x-x) + (7+1)
f(x) + g(x)= 4x>-5x+8 = (f+g) (x)

(i)  f(x)=logx; g(x)=log (5X)6T6oTM DL &H60&E EMTLIGEMET & ([hSSHIe0
Qamsrs. @aumnnler s Hige f(x)+g(x) =log x +log 5x
=log 5x*. f(x) + f(y) # f(x+y) eT6tTLIEN & & & 6vor.

@iv) f(x)=e*upmid f(y) = e’ erarn IH&EGF FTIUSmET & (55 Hl6d
Gamers. @eummlsir & Hgeo f(x)+f(y)is e*+eY

) f(x) = sinx, g(x) = tanx sTeufled f(x)+g(X) -Wimeor G|
sinx + tanx

Friyseafar &1 &6
1) f(x) =4x%-3x+1 omId g(X) = 2x*+x+5 eT60Tm SFTTLSHEHEES (f-2) (X)
=f(x)-g(x) =(@4x>-2x%) + (-3x-x) + (1-5) =2x>-4x-4
() f(x)=e*upmid g(x) =e* ereflsd
(f-g) (x) =1(x) - g(x) =e™-e*
(i)  f(x) - log > wpmud g(x) = log ** eTevfled
(f-g) (x)is f(x) - g(x) =log>-log *
@ ;

=log, =log, 3

FTiyseneT 66
i) fx)=x+1, g(x)=x-1amiyssfler Qupsas f(x) g(x), (x+1) (x-1) =x>1
() f(x)=(x*-x+1)wHmid g(x) = x+1
griyseflsr Gu@msss f(x) g(x)
(x>-x+1) (x+1) =X3X2HX+x>-x+1

=x3+1

(i) f(x)=log x wmmid g(x) =log 3x
6T60fl6D (fg)x =f(x)g(x) =log x log 3x

(iv)  f(x)=e™;g(x)=e> f(x) g(x)-wremg

e3x . eSx = e3x+5x - eSx
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6.5.6 sFriysealer ea1gdBe0

) f(x) = e* wHmid g(x) = e*

4x
€ 4x-3x

. f(x). _
6T 6ufl60 m 1S CT =¢e
)  f(x) =x*5x+6; g(x) = x-2 er6vflod

=ex

f(X) _ x>-5x+6

g(x) 7 (x-2)
— (x-3)(x-2) =x3
x—2

apBs15%TL (B 20

6.6.1

f(x) =x° oppnd g(x) = 2x+1 erafied
() (f+g) (1) (i) (f-g) (3) (i) (fg) (0)  (iv) (f+g) (2)

Daupempd  HTeHTS

) (f+g) (x)=1(x) + g(x) sT6iTLING MHGeuLD
w (Frg) (D=1(1) +g(1)
=(1)*+2(1)+1=4
(i) (f-g) (x) =1(v) - g(x) eTetTUDS NGeurLD.
-~ (f-g) (3) =1(3)-g(3)
=(3)*-2(3)-1=20
(i) () =f(x) g(x) sTeirusns SyfiGauri.
. fg(0)  =1£(0)g(0)
=0»2x0+1)=0
@iv) (f+g) (x) = f(x) + g(x) eTetTUEDS DN GouLd.
- (frg) @)=1(2) + g(2)
=23:2(12)+1

— 73 - :8_
=2°+5 S

6.6 oo PpLiyF FriLser
(SOME SPECIAL FUNCTIONS)

wl BF Friyy f(x) = x|
X —6t7 696uGleur (1 GlLo—GliewoTsvaflM@Ld X -607 67T 6toT 6woTIT6uT 6MEU X 6T 63T 5.

geTalg wHIusL Qu-Gwearsafllar S ST afFsD Wms
G- Gl et & 61T
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QUEMTULLD @5 UGS S6meT 2 6mL 1L &) Y4
x> 0 sTenfled f(x) = x fx) = IxI XY, |5
x < O erenfled, f(x) =-x o 5 >
o a®bs ¢ 1w 6.19)
(i) euemguULLD y-g|&Fmall QUT NS G F0ES HenL 1L g). vy
i x=0 e @&sriy sy wHimul QupHps.
6.6.2 gp'Fariy (Signum function)
@mM&agmiy f(X) 6T uemTUL S0 6mITLIETLD. YA
! y=1, x>0
) {% x#0
X)=
0,x=0 o 5 >
X=1forx >0 y=-1,x<0
gyl f(x) = 0 for x =0 Y'Y
—2=-1forx <0 b (6.20)

X

x > 0 srQuryg y =1 ereorm emiiler

aUTLLLD X -9FFME

@ememriurs GLOHUML Q@ OGS STTSS0 2 6Ter @@ CarLrE@n. x =0

sreufled y = 0 e yerefl (0, 0) HlemLsHma. x <0 stayGurwpg y

-1 etetrm

griller susmruL L X-9|&H NG @ememrumer 1 90@E STTSHSH0 &6y o 6rer

CarLm@L. @siaimy ULSH0 Xx=0DE &5 Lerefl

6.6.3 g & iy (Step function)

WUGuw W stever gmiy f(x) = [x] —6v
x - aflL lemsliuLrg WOGUWm ww
6T 650T H6MET S (H MG MG

el LUl (heTer &

YA
2 —0
1 —O

Gurglours,
0< x<1-0 f(x)=[x]
1< x<2-60 f(x)=[x]
2<x<3-0 f(x)=[x]=2
2<x<-1-00 f(x)=[x]=-2

0
1

™ A

O
1

-2
-3

1 2

3
3

y v
uLd (6.21)

-5<x <-4 -0 f(x)=[x]=-5 @eueurmmrs LHMID Lie

GMours, [4.5]1=4,[-1]=-1,[-3.9] = -4 g &b
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Do YUSESEHRsSE @mLulld muu X -5 @165 allgaimLlimuLl
uweru®G S euemTnUT S T GlL—Glemr & Eh&STaT amITLL LD
Cuh & e eur m) HlenL &S m gl

6.7 Gpiworgy Friy
(INVERSE OF A FUNCTION)

6.7.1 epeirpi-spesTl sy (One-one function)

wHlus S0 2 arer @@ Coumu’ L 2 mii&SameT of FF& &Sl 2 6Tem
@m QauaGaum 2 miysseEnLear Gsroiyu@sgin sriy 1-1 sriy
eTerliL(ib. 1-1 &miy UL 6.22 sriLiul @sTer gl

f: A—B
a
2 —Db
3 [¢
w62

6.7.2 Guedapupd &miry (Onto function)
f: A>Bererp amilley B wrer g ef&gsin o eofle
&MY Qh@GL. UL 6.22.

3

£’ e Gued &
f: A—B

N W N =
o o o o

uLLD 6.23
6.7.3 Gpiwrgy iy (Inverse function)
‘f ereiTugl 1-1, wHmd Cuewws sy srefled f': B>A erarug
f(a) = b geueurm beB eerm 2 mlewu acA eTeTm 2 mMUILL 6T
Qariryu@sgin eriy Criwrm eriy g @o. 98 f: A—B sr Griomm)
&Y 9 L.
f:A—B

A ULLD6.24 B A UL 6.25 B
LD (6.24)60 f(x)) =y, wbmid A L 1h (6.25)u £(y,) = x, wHod Ay

f:B—A
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o ' sl -

(@
(ii)
(iii)

(iv)
(v)

f: A->B 1-1, Guagpyssriy sefle { : B>A 1-1, Cuawpws
&Y 9 @ L.

f: A—>B ereirm 1-1, Cuepuw&smiy srefled gger CriwTmy &miy
6 (T, 60 & 63T 6MLD 6L — [, &Gl

f-eir wHLLsD f -6 ofFeTEan f -6t wHlusD f -6r
o FFTSHaID gemudmg.

f—eir QarLi&dwmenr g srefled £ QL& e ).
aflmsliu@ssiulL Campuiled (P& 6T6woTsmemTILD, @) 6torL T 6 &
6T 680T 6M6ETOT LD 62637 MISGlSTeiT Ml @10 wrHmid Ge-wn Qurwg x-
&G, y-9Fa arnssrarn @LL wromb el ermels
CarT@&@Ww. x =y darm epomeaillL s CarleLl Qurmns g
Wiy luedliflear eflemsTeumsd X, y @)L LD Lom mjid.

apsg1saT B 21

ey :

6.7.4

f(x) = 2x+1, erevfled f1(X)-65T FIOGTLITL WL_& SHT6WT .

y =2x+1, X nhmid y-emwl @)LL0 LomHm

x=2y+l=>y= XL
2

reorGeu £(x) = "2—1

Cpiwrp HNCarewrifd sriyser (Inverse Trignometric

functions)

sinx, cosx, tanx gy &weummlsr GHiwrmiser penmGu

sin"'x, cos™'x, tan"'x gy &0

sin'x : -1<x<1 eTer @S GLOMETTe) X = siny 6Tew (@) (HHST6d
wl HGw y = sin"'x gy @b, G
I I
"5 SY<5
cos'x:  -l<x<1 erenfled x = cosy mmih 0<y<T T @\(HHSTe0 Lot (HiGLo

y =cos’' X eTarm @& @M
tan'x: X @@ Gu—Gwemr sefld, X = tany LHDID - 72t— <y< g—
6TeoT @ (HHESTeL L HIGL y=tan 'X eTemr g|emLow|Ld

L

cosec'x: | x I > 1, X = cosecy wpmid - <y< 7;— , ¥y #0 ereur

2
@mEsTe LEHIGL y = cosec'x eTer gjemiowLd.
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sec'x :

cot'x :

Ix1>1,x=secy npmid O<y<m y # 72t— 6T @ HHESTE

WG y = sec™'X 6Teur ZJeMmLOL|LD

X 62( Q—Glweser eTesfled, X = coty MmId O<y<T @\(HEST6L

w’ PG y=cot!x

ysteflger &S 2 emLwwer sTefl gjeme

315G IgemerTll QLIT IS &I 66T MI& QasmedT m)

Grduadliyser oy Gh. &ECHETLT6T G

FLESTCHT (D 6T60T M) eSS SLILIGHILD.

@i uLwbd 6.26 O@HEE y =

6TGITLIENT SIT6T0T6VITLD.

Yo y=sin'x
M GarlieLl Qurmss @@ < A
2 ~a PN on
X7 T N
y =sinx
X 6T60TM ' .
. . . . y UL 6.26
GarleLl QUTmISE y = sin X euenr
uLsdler Wrdueliy y = sin'x '\y
27|
.. - L y =cos'x
(i) y=cosx wHMID y=Ccos'X eUMITLL BI& 6T
6.27 Gugild 6.28 6 @MISsLILL (h6TerTeor. 6-
. N
v 0 X
// =X
1,7 Y y =C0s X /
1 /—-/>\ 1 1 T
IS UG
ST -1
K// yl . 2n -27['_-
uLLb 6.27 A ULLb 6.28
¥

6.8 uesrLLL L FriyseT
(MISCELLANEOUS FUNCTIONS)

6.8.1 epemps &miy (Odd Function)

f(x) srerm &y f(-x) = -f(x) eTeur 6T6LEUM X—MEGL @S GLTerTmeL f(X)

6T60T FMTL Q@MeMME STTY 6Tair M YempsSsLuBGSmsI.
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er.&m.: 1. f(X) =sinx eTeir &
f(-x) = sin(-x) = -sinx = -f(X) eTATLISHT6D
f(x) @mevmE STy o GLD.

er.am. 2. f(x) =x3 ereoras
f(-x) = (-x)* =-x3=-f(x) sT6r G621

f(x) @@ @DmNE FTTY I GL0.

6.8.2 @pi"ew_& &miy (Even function)
T X-M@Ld f(-x) = f(x) erenfled f(x) gy e & @ emL_& &miLy 67 60T M)
Iu& &L
eram.: 1 f(X) =cosx 6.
f(-x) = cos(-x) = cosx = f(x) eT6uT G6u
f(x) @ @rlenL&amiy
2. f(-x) = (-x)? =x*=f(x) eT6tTLIS T6D
f(x) @ @QrienL& gmriy.

o ' Sl -

@) f(x) ererug @rlenL&amiy erefle f(X) 6T euemrULLD y-QFemaLl
QuUTYS G FLEST 2 LG

(i) e eriy @riemLé sriursGar 9ag @nongE FriursGeur
@sveumLoe @HLILSMHE T —LIL&6T 266 6ur.

(i) f(x) eretrug memm sriy el 9 g Hmwul Qurmsg
FLUFE LI G

6.8.3 sevliyF Friy (Frifergy Friry) - Composite Function (Function
of a function)
f: A—>B Gugaud g : B>C etetruem @i emiyser sresfle gof : A—>C
wrerg (gof) (x) = g[f(x)] eTebeom xe A, eterug f, g-6or &elydF &miy
sTarlIL(H & D &l

uLi 6.29
ie.,z=g(y) = glf(x)] ereor gMGeumid.
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o ' spSal -

@) (gof) ereirm Geweluies Waale ‘f’ - QeweuBisSHu Ying g o
GewiduB S GeoussorHILD.

(i) Gurgeurs fog # gof

@iii)  fo(goh) = (fog)oh

(v)  (fof ") (x)=x, @G ! steoTug ‘£ —6ir GBirom M gy @ L.

(v) f-b g salssailiures Cuawws sriurs @ msGnéurs wl HiGw
gof Guepu& sTiuTEL.

ICET LTI G Y
f(x) =1 x| erabrUg @php Pyl ewL_d&wiL eTew Bpiays.
[lemLiGwTLD:

f(x) =Ix]
f(-x) =l-xI=1x1=1(x)
=f(x) =1(x)

srearGeu f(x) = | x | eTaoTLI G @TL ML & SmiUm GL.

NICEFEEIMCIPA
f(x) = | x-4 | erabrp &Iy PPewpujd DO L L ujid
S Tar PFmias.

[blemLimoT LD
fx)=1x-41 .. f(-x)=1-x-41
so=l-(x4+4) |
=x+41

= f(-x) 2 f(x) wpmid f(-x) = -f(x)
s fX) =1x-4 letarm Ty HemmIYD Yjsbev, @ITLemL LD I|e06v.

ICET LTI NMCIZ,
f(x) = e*-e™ eraiTLIGI @b PPwPF FTiLY TeT Ppiays.

IlempL6orLd:

f(x) =e*-e™

f(-x) = e™-e™
e*-e*= -[e*-e™]

=-f(x)

sreorGau f(X) = e*-e™ @ RDMME STIUTGLD.

ICET LT NC IV
f(x) = 1-x ; g(x) = x*+2x eraafled fog # gof eradTLIMG FPLITTSHEa LD
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siey:
L.H.S. (fog)x  =f(x*+2x)
= 1-(x*+2x)

=1-2x-x?

R.H.S. (gof)x =g(1-x)
=(1-x)*+2(1-x)
=3-4x+x>

L.H.S.#R.H.S.
ereorGou fog # gof

TBBSH15HETL_ (B 26
f(x) = 1-x, g(x) = x*+2x wpgnd h(x) = x+5 erafled (fog) oh -er
iy smesst.

siey:
g(x) =x>+2x .. (fog) x = f[g(x)] R.H.S. g{f(x)}
=1f(x2+2x) g{f(x)}=g{2x+7}
=1-2x-x? =3(2x+7)+b
{(fog) oh} (x) =(fog) (x+5) =6x+21+b
=1-2 (x+5)-(x+5)?
=-34-12x-x?

QICET LN C VY
f(x)=1x1,g(x) =2x erafev, (i) f{g(-5)} (ii) g{f(-6)} eweusmaier
iy srewr.

ey :
»  f{g-5}
g(x)=2x ..g(-5)=2x(-5)=-10
f((g(-5))=1(-10)=1-101=10
i)  g{f(-6)}
fx)=IxI
s f(-6)=1-61=6
glf(-6)} =g(6)=2x6=12

TdBSa15ETL (B 28
f(x) = 2x+7 and g(x) = 3x+b eresfled f{g(x)} = g{f(x)} eredrp auemSHUTD
b -ufer iy srevsr.
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Siay:

1Y)

2)

3)

4)

5)

0)

LH.S. f{gx)}
flg(x)} =f{3x+b}
=23x+b)+7
= 6x+2b+7
f{g(x)} =g{f(x)}
6x+(2b+7) =6x+(b+21)

2b+7 = b+21

b =21-7

b =14
Lufpd 6.2

(1) f(x) = x> + 12x + 36 eT6iTm &MY @NOOULD o0, @TL DL Ij6u6v
eTeor IHlemLil.

(i) f(x) = 2x* + 3x eT6dTL G ROEOMESFTIL 6Terr HlemLil.

f(x) = tanx, 67 6ufl6d

f(2x) = 1-{f(x)}2 eTeTLen S SfLmT &8 6D

oo 12X . _ (a+b) . R
¢(X)_10g1+x ereufled 0(a) + o(b) = o I+ab eTaTUEN S SLTIT & &6

f(x) =logx ; g(x) = X%, eTepfl6v &Lp6u (T e6TOIMEMM &IT 61T 5.

a) f{g(2)} b) g{f(2)}

f(x) =x* womid g(x) =2x+1 eTafled &LpoumeueTUNEMME &IT 60T &.

(@) (t+g) (0) (i) (f+g) (-2) (iii) (f-g) (-2)

(iv) (f-2)(2) ) (9 d-2) (i) (fp) (0.5)

(vii) (f+g)(0) (viii) (f+g) (-2) f+ g st LAILSESMSSE &6t .

f(x) = sinx, g(x) = cosx eTerfled EPaumeuaTINMME & 6w S S (5.

() (f+g) (0) wpmid (frg) (5-)
(i)  (f-g) (- J-)wdpmud (f-g) (T)
i) (fe) (Z) wpmid (fe) (- L)

@iv)  (f+g) (0) wpmid (f+g) (7) ; Gogyid ( ;— )T LAILSLD &T 6T 5.
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7

8)

9)

10)

Eeumd sriyseiler LEHILSEIGMETS &I 6w s.

1

(i) (i) —=% (i) —L

14+cosx 1—cosx sin2x-cos2x
. Ix | 1+cosx :
iv) —— V) vi) tanx
V) 57771 V) Toosx (vi) ta

19750 LD @@ Ggrfloreaflullar eadun em. 1200. 19776 gjeur
Suer® e en. 1350. gurg ewHumg srosHsr Crflws
ETTUTS 6T(SIS5. Guaid 19786 oarfwid &mevor.

Q@ Bl weaflgeailar srrefl surprrer auug 2003-6 70 au@GLBISET,
1978-60 9181 60 o6 @OHESSH. uTpETeT dETuriimu CrrsSer
emues sriurs (Crfluiluad) smas. YBETigsw 2013ML a@mLL
UT&EMS THTUTTIL TSSmeT IGLBISET 6T6m W &l&SHemin?

Cpfwed eriing f(-1) =3 womid f(2) = 4 erafle

(i) f-emws &metors.

(i) f(3)-emws srera. (iii) f(a) = 100 eTerm euen&uled a-eMmEUS &IT6TIT .

Lufpd 6.3

gpymLw afeLawg OCgie G&F-a.

1y

2)

3)

4)

5)

6)

(3, 5] @enLGleueafluflsh 2 6ar 6p(m Usarfliimeor g

(a)3 (b)5.3 (©0 (d)4.35
wesdlid gjsoers @len Gauefl
(a) (-e0, ) (b) -3<x<5 (0) -I<x<l (d) [-ee, -1]

Seugmld ariysefled eThg amiy f(x) = f( )1(— ) 6T6oT M suemaLIley @55 LD
@i =24 = 2L ©fn= 120 @fw=x
X X X

x-6ir 6TLAIIDG f(x)= /3- 6T emiy Glo— wHILDHY STFUTEGL?

(a)x<0 (b)x<0 (c)x<?2 d)yx<?2
_ X—4 . . . . .

f(x) = 225 ereorm gmifer L&HILSL0

(a) {x/x#-3} ®) {x/x>-3} (©{ } (R

f(x) = sinx ereorm ariller &pe ofds 2 ereofled g(x) = 3sinx —eir &LP6d
of F&menr g

(a) 3m (b) 6™ (c)2m (d) 73‘_
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7

8)

9)

10)

11)

12)

13)

14)

15)

cotx &mrllenr &ped of F&mer gl

(a) 21 OF (c) 4n (d) g—

sinx wHmIb cosx eTiysafler mes) FTTUSERSHE sYa of F&Tear )
@ (b) 51— (c) 2m @ =

f(x) = -2x+4 sterfled £'(x) wrg?

(a) 2x-4 ®-3-+2  ©- ;— x+4 (d) 4-2x

f(x) =log x mmmid g(x) =log 5 ereafley, (fg) (x) wrrew g
(a) log, x? (b) log ,25 ©1 (@o

f(x) =2 pmid g(x) =( ;— ) f(x) . g(x) et LT g

(a) 4 ()0 (©) I @1
@ erifle grpr uri 9G&EGS GMUTS QFwaUg s gFFTiy
(a) 9P5GE &y (b) uLEm&E iy

(c) SfMGameriig &miy (d) Curimmy &miy
f(x) =1 x I-6or F&A @ Sy

@0 (b) 1 (©-1 @ 3=

f(x) = li—l ; x>0 66T FMTLfler suemTUL SE DS FT—6y

(a) m=1 (b) m=0

(¢) m=-1 (d) m uedTWMISSILLTS G

f(x) = [x] ereorm FOQU W eTevor sriifler of Fasi 3<x<4 safley (X) 67
gy

(a)1 (b)3 (c)4 (d2
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[ L)
(DIFFERENTIAL CALCULUS)

Sl SSH6T (5 LGSILTenr FletorsevIFin sTeLIg) 6 9jeTel ([ LomGmm (s
gereflemLll Quryds wrmbn efss5msel unm S MeSTEGLW. Eiewr
sfles58nE eSS LaitessT nes Bl Laid sTilar®h ailsblamsiid coumsr
aOlfleafl_&iLh gy eumii g6

LI630T &6vu{|SLOT 6T Gl 6N HletoT SHewlHLd, (FTens mietor SHewoflHLd 6T6ur
@ aumasarsl flsslulGerergl. @5 UTL S0 BT a1ms &6l el
uHOILD MBS SITEmILD (LPEmMmILLID SMH& 2 6TGaTTLD.

7.1 FriLPesr 6T6DM6V
(LIMIT OF A FUNCTION)

7.1.1 erevemevufer eaufgpenp (Limiting Process):

DS 56507 &61011 5 & Sletr LiflLomswer et & & ‘eTevemul6tT & (S SIm
@)65T HILIEHLOLLIT ST G5LD.

S TOSESSTL 16 eyeuld sTevsmeuisr auflpemmmeow Qgeafley
u®S & Geumin.

RES JLTLPETET QUL SHEIT ‘N’ LS SHISHEMETS GSTEuTL 6(LRIE) Lif
CamemTld 6657 M) eUMTIWLILIL (H6TOTS 6T6TS. VG U L SSletT LITLILIET6m6E
STl ID (T &8T INGSS6T), L CamarSHer LTlLeTe| (& mmeur s gl
6T6ITLINS T QiGeurid. e Camemr e LS smGmeT Y SHSil&Ha, 9 HsifEs
uGasmemr Hler UTLUUMaD SHsur&EmG. I eETTe IG6T LITLIL6T6
eTUQUITLGID V@ UL SSl6T LITLILSTEmeIS ST lg eIl G6mmeuT s G 2_eiTer Gl
sTearGeu Lo Gasmemr 6T LS SEIGT 9 HsMEs gfHafés L Camemrsder
UrLILeTeUT6aT &I j6VS UL Sl LrliLsTensy Crr&d 9jemi&$ma) 6TeameuLd.
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7.1.2 &FrirLPesr erevemev (Limit of a function)

f:R—> R g griy erers. X GarhissUulL 'a' starm Glo— 6T etor 6msvor
IS LAUT s, f(X)-emw wHILTESES QameorL f eTerm ETiy 9amiELd G-
6T600T [ -6mILIS SITemT HTLD (PWisoGaumid.

aBsgmpsged 1
f:R-R, f(x) =2x+ 1, x>3 eTew if &My susnrw S SILL (H6Ter gl

6T60T 5.
X = 3+ 3.1 3.01 3.001 3.0001 3.00001
fx)=2x +1| 72 7.02 7.002 7.0002 | 7.00002
1 f(x) =71 0.2 0.02 0.002 0.0002 | 0.00002

Guomsssvor | L eusmevoruiledpEg X—3* ()81 3-60T e1egI LSS SE0\ ([Hh S
x—3) f(x)—7 ererUems BT 2 HH CHTEH G 6. @k f(X)-6r (X—3*) aue g
U&& TEEmE 7 o GLb.

GLogyiLd
x—3 29 299 | 2999 | 2.9999 | 2.99999
f(x)=2x+1 | 68 698 | 6998 [ 6.9998 | 6.99998
[f(x) =71 0.2 0.02 [ 0002 | 0.0002 [ 0.00002

Guomsssvor | L eusmevoruiledmEg Xx—3* ()8l 3-6T @8I U&SS5E0\([HhE!

x—3) f(x)—>7 steirugl QgefleurSmgl. @i f(x)-6r (X—3*) @&l LSS 6TeemeV
7 oL

35661 X, esrenm Crr&E (x—3) GmUmuid SiemIGLeuT s f(x)—7-6r
wllemu BT 3-&@ s gmaromuulle 0558 QararLrain f(X) 7-6@
I|(mSTemLouiled 2 6Tem G 6Teur @)&60TeLpeuLd GlgafleurSmg).
[ f(x)— 7 @etT SHUTESMSS GHMDLILSDNES 6THMTHELITEL [HITLD X-63T LoglLIemL
3-6@ Wls e gmerauis Gl (h gL,

@)semer Lt}f(x) = 7 eTeir 1)l S MSS6VLD.

aTB gy Gged 2
f:R-{2}>R, f(x)

X

2 —

24 X—>2 6T6UT GIT FMITL eUeMTILIMISSLI LI (DleTer &I
D 2

6T6IT &
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X 191 1.99 | 1.999 | 1.9999 | 2 2.0001] 2.001 [ 2.01 | 2.1
f(x) 39| 399 | 399 | 3.9999 | - 4.0001 | 4.001 | 4.01] 4.1
If(x)-41 | 0.1 | 0.01 [ 0.001 [ 0.0001 | - 0.0001 ] 0.001 [ 0.01 | 0.1

GmsesorL gl L eusnsseriledl(pEal @IL &I MM aleg Lmkisefled b gl
X @remreL Crrsd (x—2) gamiEneurws f(x)— 4 eear Ggsflaurdng.
S|BTeUE) | £(x)-4 | -gr MNSSHUTESMSS GMUILSDHE THMTHEUTE HITLD X-63T
wéllemu 2-5@ WsLiles g maramuuis Gsmer @k Gl&smeemL.

3| 8l. Xl:)tzf(x) =4

x-607 wHIDU a-5@ e Ymsrmuuiln ceramr® Genmneurwg
(QLeoTme) a-&(@ &L @lesme) | £(x)-1 | —eir ASHUTESMSS GODILSNE
gopTHCure [ eTeiTm e Glo— eTeir 2 6TaTg eTeor GmaeirL @) evor (b
OS5l Ss086T Qg afleyubls gidlsrmerr. @5 'I'-emi HTLD X, a-iL HamIEGLD
Qur s f(x)-6oT 6T606me 6T 68T HGMITLD.

oms xl_{af(x) = [ 6Teur @S SH60mLD.

o ' shdsl -

@) f(x)-60 x = a ereor UIrHUNQLGUTWE BLEE srifer wSoy f(a)
feoLsdngl. Qurgieurs f(a) # 1. f(a) susmrwmissiuLailsne

eTearmmeYId f(X)-65T 6TesmEL [, X—>a 6TETLIG 6(I5 (g6l 6T 6T0T6T0TT S
QUEDITILIMISSLILIL 6TLD.

(i) Lt f(x), Lt f(x) g éwer Heme@ubm LoLomesrmed
Xl_')faf(x) HemeGumid

7.1.3 erevemevueT 9 LinienL G ppmiser

@) Lt [fx)+g(x)] = Lt fx)+ Lt g(x)
i) Lt [f0-g0] = Lt fx)- Lt gx)

Gi) Lt [fx).g001 = Lt f60). LT ()
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(v) Lt [f(x)/gx)] = Lt f(x)/ Lt gx), (Lt g(x) #0)

v) Lt [cf(x)] =c Lt f(x)

xX—a xX—a

7.1.4 erevamesaler wpdfuw eur-ur®er

6 Lt 274 _qgm ,n afl& 6T6UOT 6T 60T &.
Q@ Syol
xX—a X—d
. sind . .
(i1) 91;5)7 =1, 8 gy emmwsedr sTeflsd
Giy 109" = 1og a
x—0 X e

@iv) Lt ¢-1 =1

x—0 X

(v) Lt A+1/n)" =e

n—oo

vi) Lt (14x)"* =e

x—0
iy L e
x—0 X

NICEXILEIUMCE!

. x> —4x+6
YNNG gz?
siey:
L x> —4x+6 V‘I;tz(xz—4x+6)
h x+1 - XI;tz(x +1)

(2) -4(2)+6
2+1
=2/3

ICET LTI (NG

sin2x+2cos2
wHNIBa 3sin2x+2cos2x

Lt —
x—>7/428in 2x — 3¢cos2x
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x££/438in 2x+2c0s 2x _ 3sin(z/2)+ 2cos(7/2)
Lt/42$in 2x—3cos 2x 25sin (7/2)—3cos (7/2)

TBH 3BT (B 3
2_
wHdGs L D

x5 x-5

ey :

2 p—
[ X - L (x+5)(x=5)
x5 x—5 x5 (x—S)

Lts (x+5) =10

NICEF LT NMCE:

Lt N2+ 3x —+4/2-5x

R
O x—0 4x
Siiey : ER)
20
Lt A2+ 3x —+4/2-5x
x—=0 4 x

L {(\/2+3x—\/2—5xX\/2+3x+\/2—5x)}
4x(V2+3x +/2-5x)

Lt (2+3x)-(2-5x)
x—0 4x(m+ 2—5x)

8x
4x(V2+3x +/2-5x)

x—0

2
= Lt
=0 A243x +42-5x
2 1

PR NG
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N(CEF L EINCE]
wHniGs Lt

oa P _ g

3/5 3/5

—da

ey :
KI5 _ s JUCTE B TE RN VE B T
X—a x/ —a/ x—a x—a x—a
=3 jous = L jon 9 Josvs_ 9 ans
=5a T3 a 5 54
TBHSS15HTL(H 6
. sin 5x
wHnd@s Lt =
x—0 sin 3x
siey:
Sx sin S5x
L Sn* g, —
x—0  sin3x x50 | 5 ., S0 3x
3x
sin 5x
=2 Lt Sx L -2
=0 sin 3x 3
3x
N(CEF LT IMC N
x4 _1 x3 _ 3
Lt = Lt —— eTafled, a-ufer v FLienLId HiTewms.
-l x—1 x=a XT —a
siey:
4
x" -1
LHS = Lt =4
-l x—1
3 3
X —a
RHS = Lt >
x—a x°—a
3_ 3
_ fo“ X— _ 3a’ 3a
- 2 _ 2 T 5, T 5
u X 2a 2
x—a x—
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3a

2
8
3

T@sg1baTH 8

6—5x?
YN TMGES Ar+15+2
F:i ® e 4x 4+ 15x°
ey :
6
— -5
6—5x ’
Ltixz = Lt Z
e Ay +15x R
X

y= ,1(_ eTeTe , X —eo eraflsd y—0

Lt sz = 1 6y =5
i 4x +15x y=0 4y +15
= -5/15 = -1/3.

QUCE LY

1’+2°+3* +..+n’ 1
Boieys : Lt n’ 3
E1OTN
1°+22+3*+..+n° *D2n+1
. 33 LA M
n—o0 n n—oco 6n

zoa Gl
A L e

y = 1/n , N —o0 6T 6ofle y—)O

- L 00eE)

y—=0 6

L
3
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1y

()

(iii)

)

(vii)

(ix)

(xi)

2)

3)

4)

5)

7.2.1

Lutpd 7.1

SaumeaaTainemm HINHS.
Lt x*+2 Gy Lt 2 s~in x+3cosx
=2 x+41 =77 3sin x —4 cos x
2 — p— —
It x2 Sx+6 () Lt N2 —-x -2+ x
-2 x- =T7x+10 x=0 X
Lt [x S J oy 1 @l
=3 (x—-3 x°-3x 0-0 g
5/8 5/8 :
x" —a sin 5x
A G T
-1
L = w0 L s
e x4 1 =0 sin 2x
2 —_—
5 Bx-1)(4x-2) i) Lt 5x2+3x 6
ime (x+8)(x-1) xoe 2x? —5x+1
L12 % = 80 ererfled n-emw& Smevors. (n e Lhlems (Lp(Lp 6T 6voT)
xX— x —_—
Lt M = n. eer Hmioys.
x—0 X
x" —128 . . . .
f(x) = ———— ererflv, Lt fxx) Guogyid £ (2) eretruieer HlemsvGlumLomuilesr
x> =32 x—2
I|6MOUSEMET S S5IT 61T 5.
+
i) =229 Lt f(x)=2Gugn Lt f(x)=1aafo,
X+ x—0 X—>o0

f(-2) = Oereor Hlmieys.
7.2 Q@rLi &riy
(CONTINUITY OF A FUNCTION)

@arLigd (Continuity)
Gurgieurs, f(X)eTetTm g(m FTIY X = a -@leb QBTLIFFITS 2 6Ter g

Taufle) 9|FetT aumMTULSSH X = a  eTamid Yeraflulled wpmiley sTHID @evemev

206



TATUSTHMSI. X = a-@)e s7CH eI (pley @& @GLmuilsr, Brd 9|hs FTiemu
X = a-@e GarLrFHurs @eome mard Spord. @@ Gouile
@ Qeusflulled e gy Q@TLTEFFILTS @)\(H&e Goustir(HLd eTerlled 9)h& Fmiy
55 @lenLQeuaflufled 2 sTer gyemenrs gl UsTelSaflald QarLrEfurs @(m&ss
Gouetor (HILD. y

DICETTLIF TN

x' X

CumseiTL suemruLSHImHEE y = X 6Tarm suenTUL SHMNE 6THSeils
ileih @lsbsmev sTear DML (g EIMS]. LEMESILITED X-68T 6TEIEIT LOEILILIS EThE (LD
318 OsTLiEHrs 2 6Ter G
aTB g1y Gged 2

y= W 6T6T M UMTUL SHMES X = 2-60 (nfleu 2 6iT6T Sl 6T 60T

I e &lmgl. sTerGor 9|hs ETiy x = 2-60 QFrrLiEHurs @lsismeu 61eirm|
& pULOS &)

T 2’
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UM UWIH D
f(x) eT6bTm (B FMITY X = a-60 QFTLIEFS LTS @& Geustor(HILd 6T 6vfl6n

@) f(a) BTewT&HS55STHa|LD
(ii) Lt {(x) srawsssssnaean

X—a

(iii) xl_'fu fx) = 1) grarayd @ms s CoustorGib.

o ' spSal -

Cupa flw Hutsmerseafled Q6rm Iong Js5HEG GuoulL
S NMISS6T f(X) eT6oTm ETTLSHEG X = a-60 Gum HESellcenev eTesfled jHE &mmy
X = a-60 QarLi&Furs @awemev sTarliLhiS .

7.2.2 Q@i FriysealeT LIGHTLIS%6IT:
f(x) Goguild g(X) eT6iTM @I FMTLSET X = a-60 QBTLIFHILTS 2_6T6T G
67 6ufl60

@) f(x) + g(x) , X = a-60 QBT &FFmenT g
()  f(x)-gx),x =a-e QarLi&dumer g
i) f(x). g(x), x=a-60 QarLiFiumer gl

f(x)
g(x)

(v) f(x)atx = a-60 GerLigSwmen g, Gogid f(a) # 0 eTefled ﬁ ,X=a-6
X

@iv) X = a-6) QarLigflurer g, g(a) =0.

CaTLTEHILTS 2 66T &)

vi)  f(x), x = a-60 GerLiFfwmrer g eTesflev If(x)l, x = a-60 QarLi&Hurs
2 6T6T G.

o L shSsl :

@) e610l6uT (5, LI mILIL| ETTLD CGTLT&d Fmium@L.
(i) euQeaurm alldswn eriyn OsrLi&d sriur@L.
(i)  wryledl FTry GETLTES FTTUTGLD.

(iv) oHQpTmenw sTTY QSTLIES SmiumEL.
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apsasaT(® 10
sin3x 40
f(x) = x > X GTGTSH
1 ;o o x=0
x=0-b @ps Friy QOBTLidFP FTIUTS 2 6TeT ST 6T T
Cargmar G\F-a.
ey :
x = 0-60 Gupgn. i iy QESTLTEFSUTS 2 6TOTSHT 6TETUSM(ES eLpsiT Ml
B & emer &t QLT (115 Glehletr meatsurm 6Teor Gam lLIGLITLD.
()  x=0-6 f(a)=f(0)=1

() Lt f(x) = Lt sindx - _ 5

x—0 X
i) Lt foo =3 #£(0) = 1
Bungener (iii) -emw SmLid Qa—waishemen

sTearGeu QasTOSSIUL [HsTer &miy X = 0-60 QFTLIFSILTS @lsvemev.

apdgisar @ 11

x> +6x+8
x2-5x+6
LeTal&eneard Hmessr .

siey:

T@rp Fmilfed GFriFPulerenvemwt eFPLIBSSHID

QsrLr&duflsremwemws sremr arillear ugdeow U ndliusHns
FuL(OSs Geevor (HILD.

e, x>=5x+6=0

=x-3)(x-2)=0

=x=3;x=2.

x = 3 Gugud x = 2 era@d Yerefsafled Qar@sasiul Hsrer &miy
CeTLiFfiurs @evemev.

ICEF L INCRY:

- 10,000-3 apeirpi wr3S5EPS Pw CFLOLIy sewrdded 12%
@ aly afssHd Curiu@GEPGI. ol g WITTHI HFRIL_ 65T
T ST S oL Ou@ApG. Paieneud CGrends, srevtb @) GeneT
afPard@b auangLIL 1b auemFhg G BrLisFPuferemio Leirafl &emerd
3517 GO0 5.
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siey:
a6 LTS igailed Hamais CsTms
10,000 + 10,000 (.01) =Rs. 10,100.

@irerLreug) urs (ipalsy Hamas Qsmams
10,100 + 10,100(.01) =Rs. 10,201.

epsiTmTagl LTS (Pigailed Hameus CQgTans
10,201 + 10,201 (.01) =Rs. 10,303.01.

(21-81)
X (&meuld) 1 2 3

Y (Bemeus Garens)| 10,100 10,201 10,303.01

Halmels Qameng — &Teld elenrLL LD

AY
10,303.01 1+ °
10,201 + —0
Blayienais
@smens 10,100 |- —O
10,000 —O
i i i >
X 10 1 2 3 X

STeuld (LTHSS60)
t=1,t=2,t=3 eramud yereflsafled susmyuLid QarLi&dl @lever g
@mlums SeTdGmmLd.
&0 t =1, t =2, t = 3 g flw yeraflsafled asmruid GQgrisd
Gumeailsbene.

o ' spSal -
RaIGTH LTSS sSomLAUINID aligmus SamsEHl(h Hymas
@araasCur®h &L O CrrsdHo Qarisdullsrei sreriLbhSng).
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Lu?Ppd 7.2

D cos X @if QarLi gmiy eTer Hlyieys.

2x* +6x-5

2 e T -
) 12x* +x-20

eTeTm EMYSE QarLisfuflsen Yeareflsamars &metrs.

3) rdledl sriy @ QasrLisdurear griy aarssTl (Hs.

4) f(x) =1 x | sretrug) gy Hullsd QzmLi&mer g et Hlmie|s.

x+? , X = 1-60 QarLigflwmm sriy sTer Hnie|s.

5  fx)=

X —

xX+2
6) (=3)(x-4) sTeiTm FMiUSE QarLiddunm ystaflsemerd omet .

7.3 cumasuL_eder SHHISSBIMH
(CONCEPT OF DIFFERENTIATION)

7.3.1 euemai6amep (Differential coefficient)

y = f(x) sreorm &miiLfed 'X'-60 67 HUELD Lil&& Al LTHMLD YSemeT RS
LrHMSms y-Wad qoubhSsn @eeurprs X-6r Hfiw wrmid efsn Ax
eTETaYLD y-63T LomMILD ef HHemg Ay eTemad Q&HmsTs.

y =fx)
y+Ay =f (X + Ax)
Ay =f(x+Ax) - f(x)

Ay frA)-f)

Ax Ax

i—z sTaTLIG) Lom I 6f B S S6ir el SLD 6Tem emLpSSLILIHILD.

A_y . ) . o . . . di
Af;to A TeTUS! X QUTMISS y-60T CUMES6& 1 6TaTILHILD. @)S6meoT 0

eTe0T GMILNHGourLd.
AN Ay
dx Ax—0  Ax
@ amss0sWmal GumbipmmmL elemsUilLe) 66T GmTLD.
@aseeary , f/(x), D(f(x)) steam @muiLig6ir epeuld &l Seumi.
1
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7.3.2 auans&E0\s1p HTewTedeT Qg 6u Hewsl s afferdsLb.
P(a,f(a))GuamQ(a+h,f(a+h)) eeruer y =f (x) eretrm

euemereusmTufledr LT gisimer @)y etor () LisiTerflg 6T 67 60T 5.

AY

A
A 4

\/

PL, QM erettuemen X-9|&&&G aumrulUlL G&5&&56arhissr MQ-5@
QekiGSsTe PR-60IL aiens.
PR =LM=h
Guad QR =MQ-LP
= f(at+h)-f(a)
_ Sfla+h)-f(a)
h
Q yeirafl P-emiw Crrédl memunburwaphr>0 gy &eal, seaamaullsr (igaims
PQ eretrm mmesar P-6b 9|5 susmerousnr @ PT eTetTm QarOGHTLTS gjsmLow|Ld.

CasrThGsTH PT-wlsr &m—6] = (PQ-all6tr &T—6])

=Ltw
h

h—0

s f(x)-6r euemsSGsw eraTugl y = £ (X) eretrm suemersusmyuilear (a, f(a))
ysiraflulley auemmwin’ L QerGGsT@H gy @LD.

7.3.3 g LiuenL @pemp apeoLd mBEGIELp STapib af Bib

y = f(x) ettt srifler aumss6swemel 6l6ms & s e 60l 6T
ausnTLEmMWIET eLpsuLd SITamId (PemMGIL Ilp (ILIEHL (LpmM eL6ILD EUEMSES ST eIl
eflsLr@L. @eng ab-initio eaTmih s mieir. @ES IpliLemL (LPEHDILIT6T S
Hereu(mLd b gl HemausemeTs QamamLSTe IS nsg.
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uy (i) Ger@ssiu’(HsTear sTimu y-&@ suliuGsHL y = f(x) eTar oy @Lb.
uyg (i) Garh&siul(Gerer srifled x-emiw X + Ax rmel y + Ay -6r Ll
SIS SIT6T0T .
g (iii) Ay =f(x +Ax) — f(X) sT60Tm AIgel6b 6T(PH Ay-6DIL & (5.
Lig (iv) i—y -soil LHIN(HS.
X

Lig (V) -60ILI GIT6HOT &.

7.3.4 gL gpemp apeid L FTTLSHNGT QIS & T 60T 6D
i x"-ar aums Oae (n @i aPfBupmi eTesT 6T S.)
IlempL6orLd:
y = X" 6T60T&.
Ax , Ay stetruen (emmGLu X, y Searflsb 7DUBILD Lils& Sl LommmrbisseT 6767 s
Ly + Ay=(X+Ax)"
Ay =(X+Ax)"—y

=(xX+Ax)"-x"
L
Ax
dy L & ft AP—a”
4 a0 Ax o -a
B (x+Ax)" —x"
Ax
_ (x+Ax)" —x"
Ax—0 (x+Ax)—x
dy = Lt M AX — 0 eT6iTUST6, X + AX— X
dx (HAO=X (x4 Ax) —x
= nx™! (- = na“')
i(x") = mx"!
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(i) sinx eriPer aIMEHEGHIP
y = sinx
Ax, Ay ererus (emmGW X, y safled U@L sE Sl wrphmigsT
6T 63T &.
y + Ay =sin(x + Ax)
Ay =sin(x + Ax) -y

=sin( X +Ax) — sinx

Ay B
Ax
Ax) . Ax
2cos| x+— [sin—
_ 2 2
Ax
. Ax
= cos x+£ Sm?
= > ) N
2
LY s
dx A—=0 Ax S;M xﬂAx) —]sin X
M50 9 Ax B
sin —
= cos(x + Ax/2). Lt 2
Ax—0
2
. Ax
SIII?
= cosx Lt ——=
——0 g
2
= (cosx).1 (e )
= COSX
i(Sin)c) = Ccosx
dx
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(ili) e -ar uemmd Gaup
y=e

Ax , Ay etettue emmGi X, y seafley sTHUEID Wls& il wrHmbig i

6T 60T 5.
y+Ay - ex+Ax
Ay — ex+Ax_ y
Ay - ex+Ax - ex
=e*(e-1)
Ay _ e
Ax AX
..di = Ll &
dx Ax—0  Ax
_ Lt ¢ e¥-D
T Ax—0 Ax
_ex Lt €D

Ax—0 AX

s e
=ex

(;Lx (eH=¢e*

iv) log x -6 aum3G\Hwp

y =logx

Ax, Ay ereiruen pempG x, y seafled ef Hu@GILD ilg& il rHmbiger
6T 63T &.

y+Ay =log (x+ Ax)
Ay =log (x+Ax)-y
=log (x + Ax) - log x

Ay =log, (ij
X

215



ay -
Ax
A
di = Lt 7)’
dx Ax—0 AXx
log e(] + ﬂj
= Lt N XJ
Ax—0 Ax
A~ hereires

X

Ax =hx Ax—0eresfleo, h—0

dy _ Lt log(l+h)
dx ~ h=0 hx

_1 Lt log (1+h)
X h->0 — +

h
1
=L M tog (14w
Ax
=1 Llﬁéo(lJr*j
X X

1Ax
=L (s log(i+h)" =1)

d 1
~ 20 =1
dx(OgX) .

o ' spSal -
i

L og x) =1 L tog(1+m)”

=1
=3 log e

) orpPeduler eumad Gleep

wriledlemiw k eTerd Gaemetorme y =k 9y @Lb.
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Ax, Ay eretruer (pemmGu X, y sefled yHUGILD il&E Sl LorHmbigsT
6T6IT &.

y+Ay=k
Ay =k-y
=k-k
Ay =0
Ay _
ax 0
dy _ Lt A _p
dx Ax—0 AX

dix (orfledl) = 0

7.3.5 aumsdOsepalesr GuTgk afBaer

a?F 1: gL ed aff
d du dv . . ...
“(u+v)=— + ==, u, vV 6TETLGT X-60T STTLSET 6T63T&.
dx dx dx

IlempL6orLd:
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FFHG (PDOSHEIT, LIGIGSB6T LOPMILD 9
SL_GT LIgHymisseir
(STOCKS,SHARES ANDDEBENTURES)
R UTSSSS5HNEG CoHmaulILGLD epegerid g gfswrs @ mUiier
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(BASIC CONCEPTS)

9.1.1 umigaer (Shares)

Hnaarssn@s Camalubn Qurss cpaogard ue Hhw
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9.1.5 umigd spmzg (Stock Exchange)

FI5G (PSOS6T, UhIGS6T, SL6T USSHTmissT @leunmlsr arsss
uflurssmarsear LLIGE Fhansulled Bl CQmid. YhiE Ime ThHS
lmas@s HoLsHntasr 9 nhs almamu gaunmear shoms alleme
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Hiréluesdlslerm namm wéllmu smalsrmer. GTss aileurmnis EpL &Ll e
36060 FLLMHM LSILSEMET 2 ML ILISTS @) ([5G LD.

emwowll GUTSseTemeussT, @Il geTei(hiser (Measures of Location)
6T 60T MILD UPRISILBS M Sl

Qurgieurs @i wrullsr smrLMbs afleurmsst (observation)
Ieuafleurmigefled 2 siem 7CHemID 6(1 emLoiLl LolienL CHTSES BT hgl GalSns!
eTeoTL Gl SevorL MWlIbhEmE. 2 Gmreorons, Lomereurseafler 2 wird (GF..6.)
ILmSL afleursHe GumbumsTenLwTer wHlyssT 160 Q&.5L LT s&nl
I|muwealemns 2 smryerid. @inworSiflurer, ssCsHamib em enLow SlienL 6Tsem
afleurmisEnh anfl Galdsrm CursHneG amwwiGurse ererm Guw.
@iheniow wHlenu SO emWlGLITS &eTemessT (LpILIgy|lear mer.

grraifl gjeTenauseflesd LevelsmsseT 2 6uoT(h I|6HeLILIT66TT

@) . (& grmai (Arithmetic Mean)

(i1) @enLflemev (Median)

(i) ws® (Mode)

@iv) GumseF srrafl (Geometric Mean)

(v) @eessgrraifl (Harmonic Mean)

ysteflufwedled srrefast ysHuwrargr@n. LrsLi. A.L.Quersd
(Bowley) “yersfluemané srrefassflar gymlafwe serm @MilGag tsea
QUTEHSSLTETETS QMESGL 6T6Tm &M sTTefsallar YWsHUSGIMSDS
efleT Selj6iTaTmT.
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wearuriened : FiuLr afeugmiseir (Raw Data)

X,» Xyoeo. X 6T6TEM 65115 SevorL_ ks LSS EHEHE
) gl (H&srrefl = X =
(ii) @enLHlemev = ‘n’ @menmLl LenL eTemor 6Tesfleb, HH 2 milidler iy

= ‘n’ @ enL L1 LemL 6TewoT 6T6ufl6,
@@ p0O 2 nitiyssflsr srrei

(i) s® = QupLbursTenLLT s HSLp&en gl S
NICEF LT IUNC Y

BpahsarL afgRIS@E@pdES, FFrsf, @arL few, s
QpFWIHQ BT TS,

3,6,7,6,2,3,5,7,6,1,6,4,10,6
LLTR

gyref = X=

_ 3+46+47+.... +4+10+6
= 14

=5.14

@enLflemev :

Cup@ MUl Hster wdlyseamer mieuflenauisd (@mmi@aMamaufs)
6D S LD

1,2,3,3,4,5,6,6,6,06, 621&7 10

@hiE n =14, aearug @ enLAlenL 6Tetor.

s @eLBlme =@ 5@ 2 miliystaflseaflsr grmaf
=6
1) =6("," 6eretrm LAY CETOSSILL(HsTar elleurrgeaflsd 5
o Hepaiss)

QTGS L. afaugniser (salds)

s plaet semars GemerL g CleT@Gfe 2 6Tar X, X, ... X 6T6T&m
SIS EHSS

@) g _(&arrai = , @@ N =Xf

(i) @enLflemev % &@ enn Wenswmer Gealley 9jsme

GlouetsT & @& GSTLILmLW X -6 Ly

(i) s® = enswmer flap6lae smis @ @lemevoriumenr X-6iT LEIIL.
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TBHSS15STL (B 2
BpsarL afaupgmiseprse Fgrafl, @arL Ffarew, s
QpFUIHa ST 6o,

@iy (x) 0 1 2 3 4 5
Bapeuenr (f) 8 10 11 15 21 25
ey :
X 0 1 2 3 4 5
f 8 10 11 15 21 25 N=Xf=90
X 0 10 2 45 4 125 Xfx =285
cf 8 18 29 44 65 20
—_ Xxfx
grmraifl N
=3.17
@lenL_flemsu
N=Xf=90
N _ 90 _
= =45
N

>~ =45-6@ epy llamswurar Gailey Hap6lamr 65 g, @L.

- @a) Hen6aietr 65-6@ @lemswmriumer X-6T WL 4 o) GLb.
- @lenLHlsmeo = 4 (m )
. X ¢
@i Wemswrer HlapGlastr 25 gy @L. Memsiwimer flsLp6lestr smis e
@\ememriimenr x-6t7 WS 5 9 L.
s =5

10.1.10arLi emebeuadr LIFa@IGSTRT gnl (HFFFraih
@uyepuile s L HEsTTafs sremr @ sSTL.

X = A+

@rEe A = g6aan ewm asdumer epelysteall (Wfley
3] 6m 60 0l 6 6o swaflear  emLowL Lo 1L 8 & efl 69l ILh (15 I &ILD
CaiE05([H\SS60TLD).

x-A

d = o sTeTU Gl eeuGeuri emow L& & 6rfl6dl (515 &I

T(M&SLILL L 0fleu& &L
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c
N

Wifley @enL Gleueafl
If = gjemeuGeuetor &efleir & (h&6v

CET LTI (MG IR
BpsaTLaupPPpd Il BHIFFFTFN  SHTeww
wdHiQuesr  20-30 30-40 40-50 50-60 60-70 70-80

LD 6T 61 1T & el 63T
T G3oT G5 e 5 8 12 15 6 4
siey:
wHIQuetr Tt saflar muwwdiy d= " fd
6T 6507 68011 &5 60) & X A=55,c=10
20-30 5 25 3 -15
30-40 8 35 2 -16
40-50 12 45 -1 -12
50-60 15 55 0 0
60-70 6 65 1 6
>fd
70-80 4 75(? X C) 2 8
N =Xf=50 Xfd = -29
sl (&Ferma
X =A+
=55+ (%) X 10)
=492
NICEF LT UNCE:
SppasTLapPPe gnl BFFgrah  SHmenr
sorfunb (@) : 100-119 120-139 140-159 160-179 180-199
Q& feorar i & el et
aameisama : 18 21 13 5 3
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oardlid  Ggmifleorarigefler smiow L d= x-A

fd
6T 60T 65011 5561 &> c
f X A=149.5, c=20
100-119 18 109.5 2 -36
120-139 21 129.5 -1 21
140-159 13 149.5 0 0
160-179 5 169.5 1
180-199 3 189.5 2 6
N =2f = 60 Xfd = -46
X =A+

= 149.5+ ('g‘—of’xzo) = 134.17
10.1.2 Q@ri emweGleuatr Lgaseder @enr Henev

@srLi gemeQeustor LTauedlsr smeaig GsT@EGSSUIULL aileurhigsT
Wifley oemeGlausirsafled @)me@LOLTWE, BlmLHmelsTameal &LaT i
&SErSme LuaTUESSH Gup Wipub.

I o)
E—m N XC
2
@eLfleme =1+ | ¢ XC
Ere I = @oLfmaldiflalsar &pearioy
m = @eHamelniflelsr snCn wisu Gealle] emeaGlasr

f @enLflemeols NMeafleb 2_aiTem 9jemevGlauetor
c @ fomalilifailhe rLrer Mifle) @l Gausfl
N = Xf= gmabeemrseaflsr a.(hge

CEF LT IUNC I
Bpagyid LFatedear e Penew oo Huigen Bdh 5T et .
oarfunb (¢p.) :  20-30 30-40 40-50 50-60 60-70

G\ &1 feoren i & el esT
T GOOT Gl M & ¢ 3 5 20 10 5
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ey :

osrgliLid @ iflevmerii g6 &6y gjemeGlauetor
f c.f.

20-30 3 3

30-40 5 8

40-50 20 28

50-60 10 38

60-70 5 43

N=Xf=43
N 43

@rg 5 =-5 =215

21.5-&@ snm mswurar Gale| gjmaGlasr 28 g @b. G)&@Eeaile
I Glaletremlng FrLmer @emL flensoll Niflay 40-50 gy L.

=1=40,m=8,f=20,c=10

Nom
s @eLflooen =1+ 2f XC

212'(5)'8x 10) =em. 46.75

=40+ (

NICEFIEEUMCE]

@ IuwsSHierer puisallear Qe Penev eTenL_emw
spparapid afargnisaledmbal BT,

eTanL_ (H.4.) : 60-62 63-65 66-68 69-71 72-74
BLIT &6 65T 6T 65T ool Han 3 2 20 113 138 130 19

Siey:

6TemL LI &6ifl6iT 6T 60T 630185 60 85 &alley
3| 6m6v Gl evenorT
60-62 20 20
63-65 113 133
66-68 138 271
69-71 130 401
72-74 19 420
N=Xf = 420
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OLLTG

NlZ

420
=5 =210

% = 210-&6@ snhm dmswurar el gmablasr 271 g @L.
@&@ala) Hentasmrslneg FLTear @ e Mifle) 66 - 68 gy G, @Hhs

@enLflemeuls Nflemeu 65.5 - 68.5 eretT i LLTHMLD ClF— G GST6TaTALD.

= [=655, m=133, f=138, ¢ =3

N
@B =1+ f X€

210-133 .
=655+ (T X 3) =67.2 &l.&lymib.
10.1.3 Q@rLi emebeuayr Lgarsder wa(®
QT gemeublastar LITaIaISSTeT (&L LgemeaT SNSTanid &SSITSmaL
uwesTUBhIS S GumevrLd.

( f,-f )

Y5 =1+ o (fy+f,) *

PG [ = ysh WNfley @ Geusfluflsr &peaurioy

f = ws® el G Qeusfluiled 2 srar Hlasp6lassar

f, = ws® Jfa Qo Lafse enbsm YHdu G
Geuaflsasmer 9)meGlalesr.

£ = wsh Wfley o_QualésE sntm VGHu @i
Gleueaflssmer 9)6meGleesar

c = wsuldflefsr @ QauaflssTrn / 1Nfle) @en Geueafl.

o ' shSal -

8o Crriusefled symaifl wnmid @ Heme o Swnindledmbhe e
setorHILfig S60mid. FEST LTeusdlsd, ermaifl, @emL fleme Hmid We@H gy &
epeiT I QUTHES (6tTmILL(H) @HSGL. FLFSTHMH LTINS @)([HEST6D,
grrefl, @ flene wHnid Ya@h g Humea SPsTaid g GsrLiiing
2 Ul lg (H&@GLD.
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s L Q&srref] - a@h = 3 (gL O&srrsf - @ flems)
=> uys@ =3 @oL oo - 2 &L GFsTrea

(CEF LTI /NC )
LeiTeu@pd aPIIRISEHEG PHMLd ST,

Hardaned (¢p.) : 50-60 60-70 70-80 80-90 90-100
@@ eoren i % el et
eTauT el dhends : 35 60 78 110 80

sey:
2 &5 gmebleusor = 110, @eusuemebeusor 80-90 erayid Nfley
@eQeuaflulle 2 drargl. g6 wedH Uifley @mGaafl 80-90 gy L.

- 1=80,f,=110,f,=78:;f,=80; c = 10.
( f,-f, )
ys® =1+ 26,-(fg+f) * €
_sor (LT o)

2(110)-(78+80)
= ¢m. 85.16

10.1.4Qu@mwpdsgd Fgrah
® n ugHiyssefler Qumse@s srmef@ueTug), n wHLSSefler
QumEGS OsTmaullsT n- o) aig) i & eLELTGLD.
IBTeugl, i Hrafld (set) 2 6Tem X , X, .....X_6T6rélm n Hefs5s
2 miiysseflsr QumEEE srmafiumer g

VX Xy X300 X OIe0egl (X, X, ....X ) " gy @b

o ' spSal -
logG =log (X, X, e X )

1l

I
—

o

aQ
~

>

I
:s|~
™M=
—_
=)
[0}
=

log G
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Ylogx
n

= logG =

Ylogx )
n

- QumsEF errafl = G = Antilog (

NCEFILEIMCR]
3, 6, 24, 48 gy AweupPer CLIBEBSHIFITFI BT .
ey :

CeTHSSIUL (DT SIILSSEMET X 6T60TS.

X log x

3 0.4771
6 0.7782
24 1.3802
48 1.6812

Y log x=4.3167

GM. = 1199

(i) selss Henbesmr uraelsr, ggraug if X, X,...x_ 6T6rm n
wrmssfler Hentaetesst weomGw f, £, T sTarmme, o866
Cums @& srraflurer g,

ull
G= (le‘ X, X, )N
@ N=Xf=f +f +..+f
o ' shdsl -
log G

1
z|—
=

_

o
(]
_><

+
N’-h

.

o
(]

>
(3]

+

..... +f logx |

ﬁ):fi log x,
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X f; logx,

=logG= N

>f; logx;
. G = Antilog (%)

dTBHSHSSTL () 9
SPpsTayid afaupriIsEpdsd OCLIBMSEGHF FFTFfenusd: HT6wws.

X : 10 15 25 40 50

f : 4 6 10 7 3
siey:

X f log x flogx

10 4 1.0000 4.0000

15 6 1.1761 7.0566

25 10 1.3979 13.9790

40 7 1.6021 11.2147

50 3 1.6990 5.0970

N=Xf=30 Xf logx = 41.3473
-.G = Antilog (Zf Il\?gx )

= Antilog (—41'33373 )

= Antilog (1.3782)
=23.89

(i) GsrLir gemeblaussr LTaNISSTem GLms @S Frmaif 6L g

2f logx )
N

.. G = Antilog (
@dled N = Xf npmid x erearuigy) Lfley @len, Qeuslseflsir mGLodi

dBsg15aT (B 10
Lereumd afaughIsahdsd OLMBBHF FFTFh SHTews.
wFiGuawser: 0-10 10-20 20-30 30-40 40-50

oTewTaUT&Her @ 5 7 15 25 8
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b HIGLGT bTewTeuTHeT enwows @y logx flogx
f X
0-10 5 5 0.6990 3.4950
10-20 7 15 1.1761 8.2327
20-30 15 25 1.3979 20.9685
30-40 25 35 1.5441 38.6025
40-50 8 45 1.6532 13.2256
N =Xf =60 Xf log x = 84.5243

.G = Antilog (Zfll\?gx)

= Antilog (%)

= Antilog (1.4087)=25.63
o ' spSal -

Qar@ssiuGL allaurmsepse G.M. < AM. ggrag, 0&m&EEs
grrefl < g Q&arraf

10.1.5 @ansdsgrsid
@) ue 2 miSseafler @ena&srmefGusrugi, g2 niiL&saflsr smeadi
wdliy&seflsr (reciprocals) s L HFsTrefufsr semadi iy o @Lb.
X,» Xyooo X 6TGOTLIGO 2 MILILISSETTE @)MHHST6Y, xl , Xi , ,i . 9 Sliiemeu
1

2 miysseaflar smadlp LHILSTTG0. @QHHmads WHiseflsr

1
(g6 = X (l) ILG L nmid @eummler s HiEsTTef = Iy LRGN

X n
ererGou o miliy&safler smedp wHlussaflsar & L H&grTauflsr

Smed iy = 2[“3(]
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apsgisaT (B 11

&ey:

(if)

6, 14, 21, 30 yFweuppPer wad FprFPwenwid SHTessTS.

b'e 1
X
6 0.1667
14 0.0714
21 0.0476
30 0.0333
1 =0.3190
X
H= - =_4_-1254
4 0.3190
X
- @Qens& errafl H=12.54
Baf585 MmOGaT UTLMSE, JSTUG X, X,.....X, TaTHM

wrf&eaflear g meGaimrsst womGw £, £, ... f eTeTmmed,
@enasgrrafl H ererug),
1 1 N
H= = — = @&y N=ZXf
f
Thoh () ()
N

dBsg1ssETL (B 12

&ey:

Leraumpd afeugnisandhse SFFFFrsflanwsd: &TesTd.
x: 10 12 14 16 18 20

f: 5 18 20 10 6 1
X f i
X

10 5 0.5000

12 18 1.5000

14 20 1.4286

16 10 0.6250

18 6 0.3333

20 1 0.0500

N = Zf= 60 ):% =4.4369
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_ 60 _
T 44369 13.52

(iii) Q@rLi BPxpOeuesr ugascdear @emad FprahGuieTLZ

H= Nf G LD.
Elx

@mig N = Xf wppnd x = 19Pey e Geuelsaler pEHLOSL I
apsg1saTL B 13

LfsTaupd afugmiserdsd @wad Fgrsfenwsd HrTests.
o pi'isseafer geray:50-60 60-70 70-80 80-90 90-100

o muiyser : 12 15 22 18 10
siey:
Y] f X f
X
50-60 12 35 02182
60-70 15 65 0.2308
70-80 2 75 0.2933
80-90 18 85 02118
90-100 10 95 0.1053
N=Xf=77 rf =1.0594
X
_ N _ 77 _
H= F = 1059 =72.683
o ' spSal -
QarHi&s0UOHLD AeThiSEhsS S

@) HM.<GM. =>@m&& grralfl <Qumses srrai
(i) HM.<GM.<AM.

=> @masarraf < QumsGFsTTaf < s HFsTraf
(i) (AM.)x(HM.)=(G.M.)?

=> & L Q&Farrafl x @masarrefl = (QumsGaeTTaf)?
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Lufpd 10.1

1) &6y Qar@ssiul Qerer GsrGLls o 6rer 2 NIILSERSEE sl HiFsTraif]
&IT600T &.

25, 32, 28, 34, 24, 31, 36, 27, 29, 30.

2) gL afleurhsEns@ sl OFsTrafl smemrs.
QUL &) : 8 10 12 15 18
@smifleorerit&eifleor
6T 6T 6u{ 1 &5 60085 - 5 7 12 6 10
3) Qer@GssiulGerar @ aflld o arer puisaflar sl O&grTaflamw
SIT6TT &.
eelGleur(h of g gyisiTer HLIT &e6iflear
6T 6voT 610f1 55 610 & 2 3 4 5 6
ofQaaflerr eTememilGems : 10 25 30 25 10
4) ofluss Yammemiull LwaTUGSSH s OF srreifl smetmrs.
Lo 1GILITT &6iT : 40 50 54 60 68 80
Lomezereu SeifledT 6TemoTevEllSG6mEs: 10 18 20 39 15 8

5) &Gy QarHssUul st ellarmisEnsE Jmuasd Gsriremu LsTUuBSES
&L G&sTTEf, @ Heme, HmID WEE Smets.
wdliQussrgst  : 0-10 10-20  20-30  30-40  40-50  50-60
LomesoTeurt Serflear eTevoTenollSBemes: S 10 25 30 20 10

6) Sparayid Haptaer uramIsE sl OFsrref, @l fleme, LHmId pas®

&IT 6007 5.
196y erevemev : 10-19  20-29 30-39 40-49 50-59 60-69 70-79 80-89
HapQeer @ 5 9 14 20 25 15 8 4

7) Speraih QgTELU0 2 6TeT 2 MIILSEHSHE @)L Hene &iTetrs.
37, 32, 45, 36, 39, 31, 46, 57, 27, 34, 28, 30, 21

8) @eLfleme smeors. 57, 58, 61, 42, 38, 65, 72, 66.

9) SpeTamih gmeablalemr UTaMISE GlenLHme et s.
Hersael (em.) 5 10 15 20 25 30
mwuigefler erevrenflGens (f) : 7 12 37 25 22 11

10) 10 wrewmeuiser Qunm wHOQUaTsar ECY CQaTH&H&SIUL (H6T6T 6.
@ oL [Hlemey &6t .

w&OQustTs6T (10-65@) 3 4 5 6 7 8 9 10

LomewTeur SHaflerr eTevTenllGemes: 1 5 6 7 10 15 11 5



11)

Sparanlid aleurkisEnsE el fleme &imemrs.

wdllGuetorgsr: 10-25 25-40  40-55 55-70 70-85  85-100
HepQeaer : 6 20 44 26 3 1
12)  Suypsramid elarksEnse e Hlame &evr @iy &seaL.
ifley eTevemev :1-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100
RapGeussr : 3 7 13 17 12 10 8 8 6 6
13)  Sysramid Gsr@LUls 2 6Tem lOUTEisEREE PSMH STes.
41, 50, 75, 91, 95, 69, 61, 53, 69, 70, 82, 46, 69.
14)  Sysar_anding ys® &etrs.
glemfla erfl6ir 96T 615617 : 22 28 30 32 34
surflésiu’L Gamigsaflsr
sTeoremfl&Gema: 10 22 48 102 55
15) Sypsramid UTOINISE PSOH STeuTs.
|66y : 10 11 12 13 14 15 16 17 18
Bep@aer: 10 12 15 19 20 8 4 3 2
16) Suysramid UTOINISE PSOH STeuTs.
19fley eTevemev : 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50
HopQaer : 4 12 16 22 10 8 6 4
17)  Sypsean_ eflarnseEnse QumeEEs srrefl smers.
35, 386, 153, 125, 118, 1246
18) SuyseanL eflurmsEnse QUmEEGS srTraf smers.
gy : 10 12 15 20 50
R pGleuear : 2 3 10 8 2
19) SpserL ureue, 60 Lmemreui&efler g &sajmrLsrd urTLGHo UMM
w&hGusrsGarm(h QsmLTY & ever (HeTer Gl
W&IGILI6TT S6iT : 0-10 10-20  20-30  30-40  40-50 50-60
LOIT 6307 6UIT S 6T 3 8 15 20 10 4
Qu@sGE srralf] Smemms.
20)  Spsramid elarksEnsE Bmes syrefl smems.
2,4,6,810
21) @mss srrefl sreams.
S|ETOISHET 6 7 8 9 10 11
1l& @ euetor : 4 6 9 5 2 8



22)  Supsragid ek Enss, Qe srraifl semrs.
ifley sTebemev : 10-20  20-30  30-40 40-50  50-60
BHapQeer 4 6 10 7 3

10.2 ugayeuenas /| PFPed jarayseir
(MEASURES OF DISPERSION)

“o pi'isendger srerLiLi(hRearp Caipiuir 1y 6T BeTe] LIFajaiams
! Papeorgp” - A.L. Gluered

safllssall 2 pliysmers QararL Qgm@Uiea /tflells, saem
2 MIIY&SEHLD FLLTS @QHSSTE. 2 MIILSERSSMLGW alsHuTad /s gl
Coumur(®h srewriL@bld. 2 Sryeerons, i GBI Miflalls o 6TeT Lomemrsur &6
Qupp wHhGUmTSEmer HID CHTE&S e, oDGILSHIGLET S EnsS S mL G
2 erer aflGHLTESmS / CoumurL snL eTaflled smemmr (LpipiLd.

gnm wery wrd eeurdss Qurgs srreflsst gwag enowl
Cursaareneusst, alleurmsefler QuTgleurear geTemen (HeamaliGUTSmS)
w HGw Gnl&&ermerr. HeilT, @ QTG g LiTaiedled gL milsTer
serflEsef 2 Ml EnsHamLGw 2 srer Hgmedlsr serensmiu G failiugsme.
ILEMSILTE, 2 MIILSERSEGT STeariubin Gaimuriigsr gjarmel WEHNTH
(9T5BH0) QF-usNE, LTaams IjsTelser / SEme I|aTe s6r 6Te6irm)
Iy siL@HILD, Gain e gjaTe s 6T LeTLI(h 6T meor.

GOIUTS, QasTOHisaIUlL (LT eleme oaTe ST / FlHme I|aTa ssT)
RuUTals) o drar saflssall o nliysEnsSamLGuw &mevoriu@ &l erm
Coumur@omag uraams / Hema g SHuanmm &bl ss
2 gaflyfiflermer. eflaurmisafler (data) GaumurlenL (LUTaleuems /& mev),
ureuedled 2 eirer emiow &L (Qur g grmraifl) g gl G e eugSHmer
epeulisref]l gjeeg Csmid wnHm weiy gy fusmmamn Gurmss Csiflbs)
@ssmeiTemevrLd.

@ireer(h g IYSNEG CuHULL UTasERSsTaT srmafl 9mag
@eLflma M Ws® Y Eume FONTE @HSSHMTD. I @I Q@
@arLfleb 2 6em HeuflG el 2 mitijssT QUG Coumii ip &G0 2 SMTewTLONS,
&peirer @\ Lomenarsurt &6 GLHM LHLIGILGTET SemaT 6T (HS 818Gl 6T GaurmLd.
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worewteuit 1 worewteui 11

68 2

2 90

63 2

67 21

70 65

340 340
grrafl 68 grrafl 68

E\(® eI &EHD QCT gaTe| CoHiEFS) 2 mLILAIT ST 6T60T M (LPlp6)
CF-6ugl HeupTGLD, 67Glemefled wmemreur—IL, @ smefled (LTLSSH60) Caii & &
Qupefsuemen sTeTLg o etoremin.  Gogyid, Lomeworeut—I-6or Lo SIGILIETT &6 &
&enL_Gw 2 eirer Goumur® (ell&Slumeid), omesr e —I1-6o7 LoSLIGILISTIT & (68 & 6T
srenrliL(biL CeumursoL il @Genme 6TaTLGID SH6.601SHS5HHSSI. (&6HMmELT 6T
Coumur® ereTug SApLiLmer (& 6w HFIWOTSHe0T6d Lomemoreui—1 eTeveume
urLigeflaid &wgerey Cai&d QupmeurmullmaSpm.

@eieurprs, aflaurhiseaflsr o amenn Hlemevemwiu|in, & Swomer
ST dFwunisameriyn CeoiaflsGa&Tamraurasn@, el CUITE 6T emelssT
Gurglomearsrs @sene eTarUg Cgaflurdmgl. sTarGal UTa| aImMS I|aT6 6T
/ flame gsTayser der g mpssiubslarn, Goim e g 6re|ssT
GaemeviLIT SleaT med.

10.2.1 afga
of&a Tl gl GUEHLSSNEGL, AMusHHEL @enL Guisrsr Goumur@
2HGID.
(G MPT
ofFa=L-S
@rE L =06umwdliy (GugmLoLb)
S = dnudliy (Hmiod)
. . _ L-S
af 58508 = 15
apag15aT (B 14
LPereumataraipPpe afFa wpmib afFHE0\H1p %6 s.
6 8 5 10 11 12
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L =12 (QumLoid)
S =5 (A motd)
sefga =L-S=7

e _L-S _
af&&g50s1 = T = 0.4118
NICEF L MCRE
LfSTaupd LIS afda wPpoid af 0B 5T e .
Semay 20-22 23-25 26-28 29-31 32-34
Tarenldhens 7 9 19 42 27

ey :

Qar@ésiullymhug @f CFSTLT uramr@Gl. o866 & et
pemvmenwilt HerummiGeurrio.

@rE L = Gwe Nflaflsr snwow iy

L = 32-534 =133

S =& Wiflefler emow L&y

S = 20;22 =21

~eofda =L-S=12

_ _LS _
o F&&0s ) = 115 0.22
10.2.2 @i’ 1L afewdasib / grafewdsd (Standard Deviation)

wdiysseaflar el OFsTrafiuamEg qhSsUULL 6568 8mkisefler
grreflufler o &sepain, L allussn g @LD.

gl.all. sreTug HL aflvssslar smesLTsaD ¢ (HsWLT) erarm
GNiLoL HlLalosss5ms GMEsan uuaTUOSSILOSHDE.
S LellusaSH6T Ui se5Hma, uraimule (variance) 6% sTardm @GmMufLme
GN&SILOHS DG
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(i) Piur afaymisandsg S L afwdsd SewrddHsHe0

2
o = |Zd
n
@hEed =x-X
n =2 niysaefler 6retoreuaflsema

NICEYILEMCE )
SppsrTamid afagnsandsd L afwdsd STers.
75,73, 70, 77, 72, 75, 76, 72, 74, 76

ey :
X d=x- &
75 1 1
73 -1 1
70 4 16
77 3 9
72 2 4
75 1 1
76 2 4
2 2 4 Tx
74 0 0 n
76 2 4
Xx =740 Xd=0 Xd’=44
= = % = 74
- L aleussin
- [zd? _ |44 _
c = — =10 2.09

(i) Fiurr afeuprisandse HL L afwdisd sTapsed (g BF
FgrFfepw LwiesTU® SBTLO6®D)
@iwepuils L allusss5mes STl @SS wWirbsesfls

o =22 ) (=)
n n
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NICEF LT UMC Y
SpaasTL_ Hpafled o irar © Pl |5BeHEGH FL 1L afe0dhaLD ST
1,3,5,4,6,7,9,10,2.

L0TR
CeTHSSIUL(HTeT 2 MIILSSHMET X 6T60T5.
X 135 46 79 8 10 2
X2 : 192516 3649 8164 100 4
@rE XX =55
Yx?> =385
2
o == )_(=x
) ()
= /(385 ssP =
(W)—(m) = 2.87

(iii) afwds opowd vwearu@®sd Fiurr afarnisanrdhg
L aPewdsd &Tamiged
A eTeiTuenS TCHMID QI eUFSHILT6T eLpeuLoT S 6T (HS SIS0l T etTLIT6D,

o =)y

@hEgd =x-A
A =egGamid @ 2 miFurer epsuLd
Yd’= s aflevsanisaflsr g. (b
2d = efleussnisefler . (hge
n =2 niysaefler 6retoreuaflsema

NICEFEEIMCRL
&G Qar@sasiul Herer afagnisepdsd, FL L aPewdsid
1T G¥ST .

25, 32, 53, 62, 41, 59, 48, 31, 33, 24.

siey:
A =41 eteir ) TOS SISO S TETOTRLD
X 23 R 53 62 4 N &KL 31 3B A
d=x-A -16 9 12 21 O 18 7 -10 8 ~-17
dz 256 81 144 441 0 324 49 100 &4 289
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@iig Xd =-2
Td2=1748

= /(%)_(%)2 =132l

(iv) Ogrgsstiu’ L galgs afagrisardsd FH L afwdhsid
51T @I B 6D
@ibenmuiled

2 —
c = %@g‘ﬂsﬁd=x-x

NICEFEEIMCRE,
Paraipd afaughisapdsd FL 1L afewssd BT,
X 6 9 12 15 18
f: 7 12 13 10 8

siey:

X f fx d=x- & fd?
6 7 ) 6 36 252
9 108 3 X 08
2 B 156 0 0 0
5 10 150 3 9 %0
8 8 144 6 6 288

N=Xf =50 Tfx =600 Xfd’=738

_ 600 _
- 50 12

= |Zfd> = |738 _
c ,/N 25 =3.84

V) Oargdsiu’ L Osri afapmisardsy SPCSTEr Fgradeaw
LweTUR SSTew Hi' 1 afdhsd &IPS
@penpuiled

- Isfd® _ (z6d 2 S = X-A
G=cX T_(W) @dlsv d S
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dBBg15&ETL_ (B 20
Paraipd afaughisapdsd FL 1L afewssld BT .

1ffey @enr_Geual : 0-10 10-20 20-30 30-40 40-50 50-60 60-70

Siamewowessr @ 8 12 17 14 9 7 4
siey:
A =35 eteir ) 6T(H& SISO SM6TETOLD.
ey  PaspQaer eww d=XA fd fd?
@ewL_Glauarl f @y x ¢
0-10 8 5 3 24 72
10-20 12 15 2 -24 48
20-30 17 25 -1 -17 17
30-40 14 A35 0 0 0
40-50 9 45 1 9 9
50-60 7 55 2 14 28
60-70 4 65 3 12 36
N=X2f=71 Xfd=-30 Xfd’=210

N N
=10x M_(ﬁ)z =16.67
71 71

10.2.3. iorpuaf A 3 56\aap / orpiir” (Hd Gixap (Co-efficient of variation)
wrpeildss Qs / wrpurl (&6sw, C.V. aarm GMssiul @
UPBISILOS DS
C.V. =(% x 100)%

o ' sl -

@) wrourl (&6sw aarug ef alldgsdar ailfle) g En. Qms
uweTLubh S @6t (H e g JSMHE GCmUL L LTeleme Uil eumL.

(i) wropurl@s0sy Gmneaurs 2 srarilifle) Wsad CUT@®SsLomer gl
Ijeve gl s Hlemeowmer gl erer mitd, LTMUTL H&0&W Sewrs
o2 aremr Nfley Wsed GCaumur@Oererg IOMG (& 6w MmelTer
QuIr S5 LpeTaTar &l 6T6dT MILD UPBISLILGIE M S
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DICEF LTI C AN
Qe ® paymisaled srenTiiL@d @f G L QT mefesr
afemevaser £C GCsT@RHHELILIL (HeiTer GI.
pagib A: 40 80 70 48 52 72 68 56 64 60
payb B: 52 75 55 60 63 69 72 51 57 66
aps paysHar afeme Wsajb Poowrarsrs o ererg?

siey:
paFib A paEyib B d_=x-X dy=y- & =(x- ) d2y=(y- )
40 52 21 -10 441 100
&0 75 19 13 361 169
70 55 9 -1 81 49
48 60 -13 2 169
52 63 9 1 81 1
2 69 11 7 121 49
63 2 7 10 49 100
56 51 -5 -11 25 121
o4 57 3 -5 9 25
60 66 -1 4 1 16
Yx=610 Xy=620 Zd2x = 1338 Zdzy = 634
- 5610 _
= =710 =61
£x
V= - 620 _
Y= =70 =62 n
_ [1338 _
o, = 10 11.57
- [634 _
c, = 10 =7.96
CV.(x) = ‘;X x 100
_11.57 _
= = 18.97%
CV.(y) = GTY x 100
_ 79 _
= 12.84 %
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WPige :

Y

Ul@Rselw, C.V.(y) <C.V (x)
= EaTL B-wiler aflene sa)h Hamewrsarsrs o e gi.

Lufpd 10.2
Spsraid alarhseErseE aifs, wpmd aféss0sy sramrs.

(a) 12, 8,9, 10, 4, 14, 15
(b) 35, 40, 52, 29, 51, 46, 27, 30, 30, 23.

2) Spsranid MlarkisepsE ofFs npmib ef&&s508w Sres.
SeTe EHeT 60-62  63-65 66-68 69-71 72-74
6T 60T 6u{ 1 &5 60085 - 5 18 42 27 8

3) Spaeranid MlarhseEpsE afFs LHMID 6f&5508 1 SreTs.

60 (er.) :35-45 45-55  55-65  65-75  75-85
G@smifleorerit & eiflesr
eTenTemell&Hemas 18 22 30 6 4

4) Q@ OsT@lN0 o 6Ter amsEHsE S Lallussn ser@GLilyssa|n
3,8,6,10,12,9, 11, 10, 12, 7.

5) fws@ weopsmwl uwaru@SSH, Spsramd GsTEUlld o 6rer
2 MIIUSERSE L&D & ems.

45, 36, 40, 36, 39, 42, 45, 35, 40, 39.

6) gpsrayn aflurmseErse@ (1) el @&srref (ii) alods weop
(iii) Cwiwenm gy Huamemm LwETUESS S Lelassih &6 s.
25,32, 43, 53,62, 59, 48, 31, 24, 33

7 Spseranin elarnsEnsE S Lalssn &Temrs.

X | 2 3 4 5
f 3 7 10 3 2
8) S Lalluss5ms Smeams.
B0 HLLSS0 GupY
Camevuaefler eTemmenfl&ema : 0 1 2 3 4 5
L Lmisafler 6 etorsmfl&emes : 1 2 4 3 0

9) gpsranid GSTLT UTANIGE S LalssES5ms &ers.
ifley eTeb6me : 4-6 6-8 8-10 10-12  12-14
He Qe 10 17 32 21 20
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10) Suypsramid UTNISSTET L olusES5ma oTeuTs.
auGLTHRST somuid (Cemeufie): 20-40  40-60  60-80  80-100

o safler sTemoremilGensg 10 14 25 48
GLTHST somruid (Camgufiev): 100-120 120-140 140-160
aubiSsafler sTemoremilGensg 33 24 16

1)  SpsarLauning wrpur’ (s & weme seor(lLly&s.
40 41 4549 50 51 55 59 60 60
12)  &Gywster, @ aurrsdle snssHar allamaulladlBGEs, THS HSTSSH 0
oflemev L&D HeNEIITETSHTS 2 6T6T G| 6T6TLENS &IT6UT .
BaTLD A 498 500 505 504 502 509
Ba&TL B @ 500 505 502 498 496 505

13)  Spsrayid afleurhisefledl g, 6he eumdlullsr LSy gab Hlenawimersme
2 6T6T G 6TETLINSS 6T (HLillg &8 61D,
x: 55 54 52 53 56 58 52 50 51 49
y: 108 107 105 105 106 107 104 103 104 101

10.3. faspasay
(CONCEPT OF PROBABILITY)

SaerL Cargemen senem LTS uemenr Gl&—ajid
) QR Ukms, GOUNILL 2 WSS mhg Sy Cur@se
(i) e Cariemu LT, @ Co&sTamy & &ssmyamu CaTsg60
(i)  erfefletTm QEHLILI QUL Grmeney 28T h mige

Cuhan Hiin aiGleur@m Gersmeruiamid, pe] g aflsneressT
IR &WLomenT &l LHMILD (LP6ITEn L Lp GlLI S MESn lglll IMSEDILE ST HSS. ST,
Gamrgemer (i)-60 Lkg BFFwLd L emiusg QTG sTeru g, Gargemenr (ii)-60
FT&S6mT LITedled [NFFIILD SHemTLLD 6T6TUGILD, LHMID Cargemer (iii)-60 G Grmed
H&swid stflEg1e9H1d sTaTugih Corsemenms s (psirtu G5 Mhs allsmereseiTsmsir.

Iy 6aTTe0 &lsy C& TS 6560T & 61T 6oT
@) GBTLL FEHSTEHMS &(DHNIGH60
(i) FLOSs 1alHHE QI &L 6T ([H&HS60
(i) e BTETILSMS Sievurieail(HG60
(iv) Q@ UsL W 6 G
GuretT meumMlev (Wlpe| e ellemeralser HEFWLHDEnEL.
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2 SHTTEUTLNS, (h HTEuUSms S HinGurigl, Sme Ijmag L,
6T6aT ) @\T6teT(h) &M S S euT elemerT 66T Lol (DILDGT6IT 6T60TLIGH 6961GI6UIT (5621 (GHLD
Qeflyn. gearme @hs @rem® allmerasafle, @aisTer HéswD
eNleMeTILIS S gl 6TET D) 6THS 6(F HUTTID (PaiTs igGl & @Isr s
JImSUGLETEM R usmL afflarmed 1 9mg 2 ag ... 6 Tarm o mi
TSI allenaTe|s6r aTugl HlFswn oyermeo @hs o) n el s geafls
TS @ allemere], 2 amamuuiiGaGL allamsTlsa. g TaTUme 2 MIHLTs
[GLOLOM6) &) @GO .

@ssmaew Gergmarsafles daoarhd OQgaruGdn Hepsd
5L OUsHE& eur—Leou fl&0g&e] Ter gempsSGmmLn.

@rhsnsssa, fensd pLiugsnE@MiL eur—C1smer e 6Tar cLpsLITS
ofleufl&&mg).

H&swnHm G Lphlemeouf mLssUL@i Gergmermullsr Gausfiium Gl EmsE
6TsuaT o) |(HEmeUS QETHIILSDE Fepssns 555D YNpssiIuGSsUILCL g

yereflulliwedlerr  9pliuemL & @EH6T QaTmrer, H&YSSa| LMD
BIHOT6ToTIe 60, UhSW eilenarum (HI&6T eL6ILD S TIDLILDTEET Gl S, 60TT6D &IT6UL
QFee, GFan Mapssalsar LusTuT(h Ilawnrs eaflgerpailsr eesm
Remssaflaid ps&usgiain Gunnms 9 MiGsurL.

10.3.1 g L1tewL_ &S S ®H S B 6ir
@) Fweur-LiLjerewr GFrgenar (Random Experiment)
afleneT oS emerT / (Pl S emsT 2 LI 6THES Q@ C&Fwmeih Carsemer
eTar SIGMILD.
FLoeum—LILeTem G&FITgemenr 6T6iTLIG)
() ThS @@ Carsmeruilsr ereaamailenemeals @b (6T & Ll G
QsfESmESmD
(i) GO L eTerer allensmenel 6k CamTgHement 6T MLIMHISSILD 6T6dTLIG)
(psiT &Ll G Qs rfliim Sl Hsmed
(i) Gr wrdflurer Hunsmeruile, om Corsmearaml SHOUS
Smoug Qe—gme.

(i) Papss (Event)
R Cargeameruiler e alleneTelsemariLd HaLp& Sl 6T 6T eir S GmTLD.
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(ili) ongGeual (Sample Space)

Q@ Cargmearuis, fayssan. gt paGlourm aflsmarailsr Qam@LisnL,
9 &ECargmeruiler & mGeaiafl g @L. I&en mGeuafl S ereir o
GN&SSILOS DG

(iv) epeTenPOUITESTHI afevdgib BapdPxer (Mutually Exclusive events)

fepsdaafle, garag garm HswbGurws won Hepsd
T MULTSeuT Ml SemL UGG med, 9)hflap&daser asirennGiums ninilesEL
H&&Hs6T Tem e neomd. 9Sreigl, @rem@h ohag 9s5nE GumulL
eTenGwrerm elus@ fepsdlasst Gr suwusHan Gr Cargameruin
menL GLm g T S
2 SMETSSNE

52 FL(h&smens OamarL slgadlmha @ FloL a@uiusTs
@&msTGourid. @dlev 7ML &an lgill LlsiTeu(mLd HaL&FfaemeT A ommid B eredrm
uf& & s e

A : o Gul FL® eTars.

B T emmiligelr &L 6T6IT .

@rs @m A wpmb B flspsdlssdr qarapGursrm alossh
fep&daetr@n. g6eareflo srhissiuL &G auGul gy &a, ammiiig s
2pE0UD @G5S WigwT S|

w) FriLPeveor fapdP ser (Independent events)

Hapsdsafled (Qrem@h g CuHULL), FTHULES gl IS
ermuLpigwr Hepsd germl, wHD HepsdasT eaitlaursr i oUbhams
shsaTudmsGurarTe, bflspsdast gmarsgin srildleor
Hsp&dgerT L.

THSHSHSST LTS

Qb BreTuSems Setor GG PSI, NS Setr(Hi&ele) 67 MLL &8n iyl
‘Gme serdm Hepsd, @), epetm LHMID SNEG G &[Sl
FTHUL &8 I Sevew sTerdm HansdéE el @)ms@Lb.

i) Py Papisd Complementary Event

Repsdl A flspaugin, Aspsdl A Heprua @awliugn Hriy
HapFdlasT erer aupmisiubhiSngl. Hapdd A flaypron @mluang, AC
Sjeogl A’ geoeng A srerm GO G, Hapsd A ufer Hiriy Hengd srerm)
aurdl&alu@Eng.
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(vii) sweaur-tigyemLw Bapidser (Equally likely)

e Cargmeruilar Hapsflsaflo (@rer@h 2ag GumulL) srGsemin
@ Hansd nppanon ol Hspsaiew eur—Uy oS&peTaTs e m
aHiuniss Quertseaflad, 9&Gsrsmearuiar Hspsdlsear wreajb
Fueur—LiyenLw H&p&ser eTer gjemusasliubSng.

(viii) grgswrer Bapidser / auamasmer (Favourable events or cases)
e Cersamearuien i GHLIN L Aspsd Nepusneg erssworear /

SITIT6TUTLOM 63T 6T6V6VT 6l6M6IT 6 EMEITILILD |66V G| DSBS MATILLD, | HSNEFF&SE

FTSsLTeT HspEHs6r 906 g FTSHSLT6T IMmES6T 66T HGmmLD.

2 ST6UTLOTS,
@rer(h usmLSmT Q6T FuwSH afHsHn eTardm Camsamersmi
ufl& a0 & & L.

@ &CaTsmerulled, @er(H LsemL Ll SmemrLIL(HILD 6T 6tor S6rfletT Fn (D160
Qazreme 7 16 @HUUsSHGT sTEEwWTeT HlensSser wWrlgefle :
(1,6)(6,1)(5.2)(2,5), (3.4), (4.3).

JBTaIgl, s g0 Gsrme 7 916 @HUUSDHE, @&CsTsmeruin
FTSHEHLNS 6 UMSESH6T STevurLILGHE MG

(ix) Sieur-eurasr PagpdPser (Exhaustive Events)

TES @ Cargmearuigin, allensTiussmigl &TSHILPETOT I|6m6T S Sl
oflemar & emeTLLLD, Sieur—sumen &SI 6T6oT HGMLD.

n

10.3.2 paspafmar IbLST® aI®FUI®D

QM Gargmer, n Siaur—arer, aronQuTarn aladEL
Fuar-lysnLw elleneresemer GeTemL ST&Ha|n, geumnle m ellameraissT A
eTaragild Hlap&d flenausn@ sTesumaramallrgain @\mUller, m/n serén
afl&s, Hepsd A poLQunausnsTear Hspsse e omussiubEns,
nmid giHlsngsema P(A) erer m @lssiubiEmng.

~P(A) =

o ' shdsl -
@®H O<PA)<1
()  P(A)=0erefle, A srairug @b sTsHunnm Hlepsd g L.
A erardlp e Hspsdullsar srgswrar aumsssr (m), (Qurss
Sieur—eurer Hl&p& s Ens o (n) HMSWTs @)(Hm&s (gl S,
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gBmeug 0 <m <n
= 0< X<«]
n

(i) P(S)=1 erefled, S Hl&Fsw Hlapay 9y @GL.

dBBS15ETL(H 22

@ ouwled 3 oy, 6 GesTenst, 7 Hov Hlevm LHSISET 2 6T6Ten.
SeunmMelmE g qTO&SOUGID @ Tt QU giseafle, 1 GeusTemarims el
LNG@TeT M Hoowrseain @ wiugnatsr fl&0nss 6] eTer e ?
siey:

Qurdg unbgissT =3+6+7=16

16 upgisefler, 2 upgissr '°C, auflsafled Coit oG H &S,

n ="C, =120

T O&sUIUEL @rem® ubgiseaflse 1 QeusTameriursaln 1 Fawr&ealn
@oiusnsrer flepsslam A eard GlemersrajL.

6 Qeusremer pmd 7 Foo Hlm uhgisaT @Elusre, Hspsd A
Bl QUDIISHES TSI Grss aumssst °C x'C, =6x7 =42 g @

IBTeug m= 42

=m_ _ 42 _ 7
P(A) = T 120 T 20

NICEFEEIMCIPA

26 prawwid @rav® gpop savLLILGAPS S®PhHS
UL &b @h Sanev HerL LiLgpasTar Bapssanel &esst(HLT g dhHayLb.
siey:

@@ s mi@euafl S = {(H,H), (H,T), (T.H), (T, T)}

- Qurss srgSuwerer aflensTayset n= 4

GONESULEF Q@ Seme arsn Hepsdl qhubasnE &TssaLnmeT
aflsmareyser (H,H), (H,T), (T.H) gy,@Lb.

- Qurss sTssLTaT allsmera|ser m =3

= P(@mphs Ul g g sme Qunisen) = %
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dBsa15aTL (1 24
1-60®mpg 100 cuampujeirer eTasTHaledBbH ¢ of ewor
Caipoa®saiLBpal. ips eres (1) S5-ar CUIBmEERISETTSHO LD
(ii) 7-gpe0 auGuUBuUmaIuTsad (iii) 70-5¢ WewswiTSa b,
@olugpaTear Bapssia) ereaTar?
ey :
srsglupster aflsmereseafler Glomss eTsvmamfléame = '°C, = 100
() “5-601 QUSSW” eTeTM HHNE S, FTSHSWLMaT alleneT el emT el
(5,10, 15, 20, 25, 30, 35, 40, 45, 50, 55.....100)
- gngsLrer afleearayser = *°C =20

20 _ 1

- P (Garipeshissiul L 5-6r Qumssin) = 190 5
()  “7-gu6 uguBumer’ sTardlm BlaEHsE TSI allemerTes6mTalsT
(7,14,21,28, 35,42, 49, 56,63, 70,77, 84,91, 98)

- grgsrer alseraser = “C = 14

- P (Geineg®ésiul L ear 7-96 ai@ubume) = % = %
(i) ‘70-&@ Wenswren g’ eTerHm HaLpEs s

grgsorer ellensTa|ger =30

- P (Carios®hi&siuLn eremr 706@ Wlenaswwmer &) = % = %

10.3.3 s pssay - pafer auamguwieanp
Hapssailsr paier 9|amiE e, (IS, 2 68 emLsEnhéE (axioms)
2 LU g Hmibd sesreilusne (set theory) gyiplinemL s Gl evr (Hl6TeT ST G L.
2 @TmULSEHSE o LulLBspgssailar Suflow uplusnE, e
Il liLuemLIITer concepts audTWMES Golsrip gl eudwnmSmsl.
S|EDEUS6T LI 6L68T

@) gnmIGeuaf (Sample space):

eCr urdflurer Huisameruilear &S, SmousSmou HeL Glumid
Gergameruilsr eaiGlarm srTéSliuweaTer allsnerea|sEnid, s»miiysreafl (sample
space) eTarr auPEISILGSEDS. eTorsd s mlysraflssflsr Qsm@Lliamu
& mIQeuaf] st gemussLLL (B S ererr M GMSSLILOSE DS
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(ii)) [Paspsd (Event):
& NGQeuafllufler THTUG QM ULGHS Sawh H&psd eTerm
Iemp&sLLGhEn ).

(iii) eeaTePOWITeGTY afwdgid BapdPaser (Mutually Exclusive
Events):
ANB = ¢ ggmeugl A wmmid B eretusr GErms Semrrmiger ereofled A
wmmid B fspédlssr eerenmGiumsir ) efleus@L Hspsdsearm@L.

2 ST6uTLOTS,
S={1,2,3,4,5} eretrs.
A = gnenm srerrsafler QamEliy = {1,3,5}
wHmid B =@rlenL sremsefler Qam@Liy = {2,4}
feiry ANB =@
~oererGeu A npmid B eTeiTLg) speiTemm epetr m1 el G Hl&LpE F&er
S S

o ' shSsl -
ST SHGAT UTUROTGT In PWMISH6IT
() AUuB =>A, Bfispsduisd srCoamid eeir i Hleseusg
(i ANB =>A, BfispFflser g Hu @ram@in @umuts Hepas)
(i) AN => A, B flsp&dlser sy @lusmenin

iv) An => flesp&dl A fleswagi, Heysd B Hsy @ueors s

10.3.4 fapgasaiar ampueanp (QeuafliLienL_ o @amis6r arufeors)

E eteiTugl @ GCarsemer npmin S esarug 9&FCsTgemerGur@
GarLiy Garer®h @ smnbaaflur@. S eardlp s niGleuaflulled 2 ser
eevlGleur (p, Hasp&giyeir, P(A) (A-wler Hspsse) erer ) @0HSsLULGED 6
Qu-Quememenr BT QsTLiy UGS SImS, A-ulsr flspsse) eTerm
gmpssiu&ng. yrfspssa P(A), Wareumn QeuafliiuenL
2 GUOTEMLIS (EHEE 2L LI (Hl6iT6T G

@euafliiuenL 2 _eworemin 1. P(A)>0
@euafliiuenL 2 _eworemin 2. P(S)=1
@euefliiLemL o stoTemin 3. ALA, .. 6TEOTLIEME S-60 2 66T

et e M1 &G Qs fleps&searmermsy,
P(A,/UA,U..)=P(A)+P(A)+...
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dBBSIHHETL (B 25

S = {w, w,, w,} eTaitugl @w mpQeaal erers.
LPeraImeuaTaupml eTened S gnpiGauafufsr Cuwed @m BFapssey
GauPenuwt auemFwpISRPHI?

@ Pw)=1, Pw)= P(w)= 1

(i) P(w)= % , P(w) = é_ P(w,) = %

(i) Pw)=0, Pw)=2  Pw)=1

@) P(w)), P (w,), P (w,) oy &lwsma &smmbluetorssrsoen
ie: P(w,) 20, P(w,) 20, P (w,) 20.
opeormed P(w ) +P(w,) +P (w,) # 1

TarGeu 2-6o1 U, Hapssas arillear Qesr@ly Haspsse)
& mIQeusflemin eusmTILMISGSallbsmen.

(i)  @mhE P(w,) Gmnudiy, gygeme 2 el 1-6rulg, Flepssas
griflsr GsmELy, Hanssa] & niGaaflamu aenrwunssailome.

(i) @i P(w), P(w,), P(W,), e &emn@iuier sworsoe.
Glogyith P(w,) + P(w,) + P(¥,) = 0 + R

. ereorGeu 2_euoTemin 1,2 -edrLilg, HassaE smrilsr Qsr@ly Hangsea)

& mIGleusflemiu euemTwmISS M.

TdTBBSH15HETL_ (B 26
Perarigt S={w,,w,,w,} erairp sn pi@eualufer fasipssal
FITITLIGOGHT 6T 65T 3.

P(w,) = é— wppib P(w,) = % Tafied,
P(w)-ér w@ienud sresms.
siey:
@i P(w,) = ;— wpoid P(w,) = % & @reir (i @smmuilsbeur
6T6T0T O GLD.

328



@eusfliLenL o etarsmLn 2-68T Lilg ,
P(w)+P(wy)+P(w,) =1
s P(w,) =1-P(w)-P(w,)

=1- L
=1- 3

1
o\|~
3
a.
C
(3
5]
€]
@
3
3B
5
a.
2
3
3
g.
&
G
.E.

10.3.5 fappsPaepdsarar Paspssalesr g lieanr. G pprisser
Cappid : 1

S ererUg @ S MIleusfl sTeiTa. Wair P(Q) = 0. 9ysmoug) ersluLilsveur
Repsfullsr flepssea] L,smeunmEL.

IlempL6orLd:
Sue =S eretTug) BID YPIHSCS.
-~ P(Sugp) =P(S)
ie. P(S) + P(¢) =P(S) (QeuefliiLenL 2_storemio 3-65T Lilg )
P(¢)=0
Cappib : 2 A

S eretTugl (5 FomGleuafl LOHMID A eTeiTUS 968 MIGeusTlufesr 6w
HaLp& & ereufled,
P(A)=1-P(A)
IlemLimaTLD :
Au = Sererug BT YMES S
~P(AU ) = P(S)
P(A)+P( )= 1GeuesfliuenL (2) wmmid (3)-6r Lig
= P( )=1-P(A)

10.3.6 5" éd Czppid
Fn Pl Awnmib B oS 7smeugl @ Hlané Sl srenflso
P(AUB) =P(A) + P(B) - P(ANB)
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oI EMHSSHI
() @Qm fepsdsear A opmd B g Slwemen 6ot enmblwimer mi
aflovs GLhspsdaer srefld ANB= @
~ P(AnB)=0
=  P(AUB)=P(A) +P(B)

(i) AB,Cererdlm 7Gx eLp6iT m Fl&&F s EHEGLD Sl L6d CHNHMSms

olifl& GlemiT S &eumLn
P(AUBUC) = P(A) + P(B) + P(C) - P(ANB) - P(ANC)- P(BNC) +
P(ANBNO).

apdg1saTL B 27

BT GRAGSLILL. @i FLBHESL190Bhg THHSLILIBLD
@® FLG ovCul L raCGanr, aav FILTECaur @BLILISDSTET
Bapssa) aerer?
Sy :

FLh&seafler Qmrgs eretmsmflsme = 52.

srarGeu, & miGleusfluled 52 s miiyersflssT smemriL@GI, esublom
& milsTefls@Epid g Blengsmel Gummlms L.

FRSSILLL ELQ ‘bul erlLres @@lusnherer Hepsdaow A
6T60T &. 5

~P(A) =PE@ssiu@Ld §|'_@geg‘&(‘éuf_)

1

= gQarefle Haspsd A-o 13 sGul FL(Osmer

2 L ILSTS @)(H&HELD.
P(A) =4

TOSSIULL & oo FLLTS @mILSNSTET Hepsdemw B srars.
~PB)= P (r@&slu@LD ELG “6en’)

Ke
= Sz—dqamsoﬂsh fap&dl B-6 4 & miiystefl&sT ©)ms@L.
IIBTeug| 4 67 FL (6T

=4
52
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(ANB) sTerélm sevsme Han&d “suGul—ib ereu—1d” srardlm RCTeM®
& miijereflemiu Gl&mevariy (58 @L0.
staarGeu P(ANB) = P (st (& alu@h EL.6 “suGul. deirerid o 6rer 66
FLO)
=L
52
LmSIITe Gaemeumen HlaDs &)
P (AUB) =P (sr@&aiu’L .0 avbul gjsweg) sov 918 @mLug))
=P (A) +P(B) - P(ANB) (&L L6b Camm&HeirLig )

13 4 1 _ 16 _4

T 52 "5 32 52 13

4
= P(AUB)= IS

apdg1saTL B 28

1-a®mpat 20 auanyg o erer aTawrdHaled®mbgHl, epdh 6oF T
Fwar-Uy gmpuied Caip0sBISLIOUDD DbB T T 3-6r
QupsswrasCGair Ydwg eaar 4-ar QUBSHWTHECeur
Boliugpsrer Bapssea) ererear?
S :

gueur-Liy wemmuiled Gt hesHSsILGID 6 6TeuosnesT, *°C, aflsafls
CarrOshss ewwn. srag s n6asfl S, 20 s miiysraflsamer
Gl&meoTiy (6 GLD.

=S={1,23,..20}

CamEOEH&s0LILD sTeir 3-6T QLGS ESWTS /L BISTS @)([HLULSDHEST o
Rap&dl A stefle,

A={3,69,12,15,18}

= P(A) = P Caios®ssiGunm ser 3-6r QU@mssLns | = %

Cai s h&as LML eTetor 4-65T CLIHSSLTS /L BISTS @)(HLILSDHET 6T
Hap&d B ererfled,
B={4,8,12,16,20}

P(B) =P (Carin0s®ssluL e 4-6r GUmSSHLTS) = %

ANB eretrpy flespsduiie 12, sty Q6T @@ & mliysraflenw
GCa ey (SGL S mitiyeTefl 3-GQuESswrsa|n, 4-61 GUImSSLTSaILD
gosen
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= ANB={12}
P(ANB) = P (Cami0sh\&su@upm seir 3-ar @QUmSswrsealn 4-6r
CumSsLTSaD @)\(HLILSHSTeT }
=L
20
sTearGeu GEemaumen fl&HLS 6,
P(AUB) =P (Caiits®&sibun sreir 3-61 QLb&SLD {60608 6T6vor
4-6tr QUESSHLTS @HUILSNE )
=P(A)+P(B)-P (AnB)

-6 .5 _1 _ 10
20 T 20 20 20
P(AUB) = %

dBSa15ETL (B 29

@ eLufed 6 sy wPoib S Parliy UpFIse6r o 6rerer.
SaUPP@Bhs 2 UpSIB6r Fwaur-LiL) gpearpufed Caih0 BB oS
Quppred ymar QraT@w @Gy Fpsdd PoLILsDaETET
Bapsaa) ererar?
siey:

Curss ungssT =11

TOSSIULL Uk GISeT = 2

sTeorGou Sieur—eumenT euens Seafler eTsvorsull&ma =''C, =55

B\ uBSISERL &ML HinsSh GumnighseTer Blspédlsmu A faTai,
@@ ubglseEpn Haully HnsHo QunaugneTear Hespsdewu B sarajb
Qamers.

sTerGeu [HsLpSsailer anl L6 Canmsdler Lig, CoHemeauurear fanssea
wir@gesfled

P @@ upgisend g6r fnsdo Gaiugnsrar) = P(AUB)

=P(A) +P(B)

|
+



dBBg15%TL (B 30
@M G g ufed 8 PeutiL), 4 Glausrener WPYID 5 HwLILY

UbgIsHer oerarar. aupPpPeddmpba 4 UbSHISmer @b pUIT
Fwaur-Liy gpopufed a@EApri. saieurg adBHESILC L
upgisafled, @aIGar® BFpsHeid Gophs UL Fb @6 LUbG
BolugparTeaT Bapssa) ererer?
ey :

Qs sweier Lk giseT = 15

ThSSULLL L giser = 4

ST eUT—6uT 6T QNS SaflsT 6T6torem0{l&6me = '°c, = 1365

QulipuemEg swaur—0y wenpulled sThiSsIuCL 4 ukgissfle,
gaur fnsSpib @mps uLsd @6 ubsl GoUugpstar E erp
Rep&d, SpsarL Qarenm gty aflus@n aflsafla Kl GLmerLD.
(8, Qeu, & eTesTLG Houlily, QeusiTemar, &HLIY LK SIS mET &M&HELD)
E=#=1,00=1,6=2)UHA=2,0u=1,=1)UHA=1,00u=2,85=1)

ererGeu, flaspgsaiparer s (g0 CannsSHirLig,

P(E) = P(@=1, Qau=1, 5=2) + P(@=2, Qeu=1, 5=1) + P(@=1, Qeu=2, &=1)
6C1 X4C1 X SCZ 6C2 X 4C1 X 5C1 6C1 X 402 X 501

+ +

lSC4 1504 ISC4

'51c [(6x4x10)+(15x4x5)+(6x6x5)]
4

_ -1 _ 720 _ 48
= T, [240+300+180] = 5 = 7

10.3.7 fupgemerdg oL 11’1 Papssa) (conditional probability)
UMFUIHD:

A npmid B gy Slwer, s miGleuafl S-60 o sirer @\, HaL& a6 67607 5.
Hap&dl A gnsarGa pLibgsTarCurg, flespsdl B-uflsr flunsmearss
o LU’ flspssmel
P(ANB)

P(A)

@&l P(A) # 0 ereor @\(UILGI 9jeudliLiom L.

P(B/A) =

, 6T60T M euedTIL WIS SILIGHE M G-
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oI EMHSSHI
() @aGurdrGy P(A/B)= TATEL  p(B) %0 rafis

(i)  P(A/B), P(B/A) g &lweumenm mrid &6oor & HiLGUT gI, @smmé s’
& mIGQeusflemi Gl (55 &) sevrsH S (Hlou g JjeuguwmSmg.

DICEF LT IMC IR

pRTMI BrewTWBIGE Feawr U@ EAPSH. @eauppfed @pHed
pramwigfed ‘L' CarearParred, ereowraupPaid ‘L' Csmeirmi
UFBPETRT BHPpBHa] eTeTaT?
ey :

@@ H = sme, T =1, starums @Gliugnrs QamerGeurid. epsirm)
TEIT6UOTILIGIS 6m6TT Sisvar (DD G S emearufleir (lgoums 2 Heum@GL snmiGlasl.

S ={(HHH), (HHT), (HTH), (THH), (THT), (HTT), (TTH), (TTT)}

=n(S)=8.

Hep&d A = e preamusden ‘L, CoHmernies)
= {(THH), (THT), (TTH), (TTT)}

n(A) =4.
_nA) 4 1
PA=38 T 3

DTS G 'L, QumiesmHeT e ,r_ﬂlg(ﬁ:ﬁ]%smm B steirs. gi@meugl (TTT)

BNA eerdlm some fapsdl Cr suwsHo gmerss
prerwtisaile L’ CoHmeTmieg uHmib s Freeusde L, Camernies)
L& @\, Hsnsdsmend GNIOuSTs GlamsrGauri.

- BNA = {(TTT)}
n(BRA) =1
P(ANB) = “(fl\(g)B) - % (*.* BAA=ANB)

eTeur G, G SSITLILIg

P(B/A) =

oo|~

~PB/A)= — = 2 =

l\)l'—‘
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NICET L IMCIRY:

@ O 1 ued 4 Peuliy, DPYILD 6 LIFeNF LIBSISH6IT 2 6T 6oT.
@O 13 uPeO b B 6T PGTLPGT R&TPTH FLoauT-LIL @pempufed
@® upgiser oL’ CGurrwed a@ssLiILB AT paT. (1pHaded
s(salL’ L upgl uFens Bpwrs BwmeEGCLITSI, BFeTL Taisrs
qd@ssIUl L UpSID UFMFWTS BBLILSDSETAT BH1pD%a
6T 631 6o ?

ey :

fap&dlasr Awnmin B g fiuaimemm &1peetorLaim m| aIsmiyiLmI&sajin.

A = {er@&sUUlL s undler Hnb L&Ems }

B = {st@&sUULL @reorLmeug U Hnh uFamea

Grss ungseflsr srereanil&ams = 4+6 = 10

e merleir QeTmrs, sweur—ay wepulled @rer@h ULk gl 6T
ThSaLILGE NS

@niE BT P(B/A) ;& &emr &L Gaustimr (L.

WPs6L LGS 6T(H&EL6UT ),

P(A) = P(yse uns usmes flipors @@mLusnE )
6 Cl 3 6
10 c, = W

qahSsIULL Yo ohgl (UFme) Swuil GuTLTwd @HESTeD,
Quiiguiled o srer Qurgg ubgiseaflar eTememfi&Ems 9 g &, WHMILD
Qursgerar LFems M L gisafler sTemsmllsme 5 g &al GmnSng.

6 5
. . S ¢ _6,.5_1
~PANB) = mxg et = gx =g
gymawre P(B/A) = P (a@&sUUlL e uhgl ufms erainblumipg
T (OSSLILMHID @6t Meu gl LIk Gl LEMSITS @)(H5EL0)
P(ANB)
P(A)
s
3
PB/A) = —— =+xi2=23
10

10.3.8ariupp Paspifsapdssrar GUBmEs® CapppLd
Awmmib B gy Swer @@ sriunm HlepsSlasr orefls
P(ANB) = P(A) P(B)
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2 ' SHSSHI -

ALA, A g dluemel n eTaTenilsme GameaTL sTiLnM HenE lser
sreaflst P(A, NA,N A, ... VA ) =P(A ) P(A,) P(A,) ... P(A)
ICET LT NG IRR

SITUTGES &@GLCUTL 1y @arTed, BwEamSE o -6 S D% T 6T
A-ufer [ﬂasg,b,s&cq%,B-uﬁsiT Bapssay % wppind C-ufer fapssa)
%%@Lb. A, B, C opdw gpaupid Gy Qevdans @Gy FwwigHed
F(RApriser eresfled,

i) apaIBLd IS  6T-a S DT GT

(i) @Cr eweui WL BHib GGwHans 6T-6UBPHTGT

(i) Gopps ulLsbd wrCGraib ool Hodsams

T-UGBPHTRT [HaHLpBHMat &ewtdhR(BHs.

OGS P(A)=% ,P(B)= % ,P(C) = %

P(a)=1- =4.P(B)=1- =+, P(C)=1-2=1

@) P (epoumid @ev&ens s—eugl) = PCANBNC)
ﬂ?w&mQ
(*,* A,B,Cariupm er—eug)

3 _1

4 4
HsLp&dlsemer &L etorL e mi elenirilmItiGLITLD.
E= ({065 gmaur u Hb gasms q—aig }
= {(ANBNOUMARNBNOUMARNBNO))
E = {©moEs ulsn wrGraib e @lusams —aigl}

2
3

= {AUBUO)}
AL
(i1) PE) =P(An BN )+PCANBN )+ P(A N nOC)
— 11 1 21 113
= 3%t 3ytTL3G

ENJIE
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(i) PE) =P(AUBUC)
P(A) +P(B) +P(C) - P(ANC) - P(BNC) - P(CHA) + P(ANBNC)

1,2 .3 12 23 13,123
2T 3t Y23 34 2423 %
- 1,2.,3 1 1 3. 1
=2t3t4T 32ty
.3

24

NICEY LT IMCIRE,
A, B, C erairdp 3 wrerauiseal b @b Leralufed Henrdhg
STLILIHAPSI. DssTE®S eauiser SToLgpasTar Papssa)

wpmpCGur %, % , % Taalled, DBMIME STLILIGDITET PHPISHa)
et 631 aar ?
E1OTN

P(A) =P(sammsms A Siiusnsrear Hepssea]) = %

P(B) =P(sam&ems B Siiugnsrer Honssa|) = %

P(C) =P(semsmse C Silusnarer Hepssea]) = %
A, B, Csteiruss smiunm Hap& &6t 6T60TLST 60

P(AnB) =P(A)P(B)= % %

PBNC) =PB)PO)= 1 ¢
P(CnA) =P(C)P(A)= % %
P(ANBNC)=P(A) P(B) P(C) = % % i

. P(semrsama Sriugnsrear fsngsea) = P(urGrayh emeur
SO EHMS STLILSDHTeT FHNS556])

=P (AUBUC)

=P(A) +P(B) + P(C) - P(AnB) - P(BNC) - P(CNA) + P(ANBNC)
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-1, 1,1 11 11 11 111

T2t tYT23 3 24T 23

_ 12+8+6-4-2-3+1 _ 18 _ 3
24 % - %

10.3.9 Guufev Cappib (Baye’s Theorem)
S ereTuemg S MiGeuafl eTere. A, A, ... A eTerueT s.miGleusfl S-6

o arem GerLiunm fesnédsarraan, B, P(B) # 0 srarugl s. miGasfl S-6
CamId @ Hsp&dlamu @HiusTsa)h GsmerLme, GLuisv CanHmLD & e
wirGgeflev,

P(A,)P(B/A,)

P(Ar/B = 6TEITLIS T (L.
L P(A,) P(B/A,)

NICET L IMCIRE

@Cr wr@fumer @ Gy safed, wapCGu 4 Geusrenar
wppnd 3 ey, 3 Geusremer wPpId 7 Peully UphBHISe6T
o siremrar. Fwaur-UiL dpempuled @ G’y Csipes@HEsliul (),
PO BpB @b UpS THESLILGRPS. ILBG GeueTaner
BpweLweamanurs @oUUSDITET BHpssanel SHTessTs. LILIHSI
Gausirener BPpupewL_wemanirs @peSLUL FSHD, ILBSHI 1LpHeO
O’ g uPdBHpg BUBPITHT PEHPIHQ) ST

ey :
A, A, aardlm Quiigsafled peomGw 4 GleusTenst wHmid 3 Sleuliy, 3
GleusiTemer LMHMID 7 FleuliL LK GIS6T 2 66T 6.

i.e A, A
4 QeusiTemer 3 QeusTemern
3 fleuliy 7 Seuliy
Cr&sd 7 Uk glssT Gorssd 10 ukgiser

@@ Quigseafld @ Cully swaur-Uiy wanpulld CsinosHésl
LGS

~P(A) = PA,) = T
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Caripos®ssiuL Qulipuilsdmhal @ U8 CarheshissUILGEHng.
Iiufp gl Qeustemst HemmpenL WSTS @(H&&& gl flaspsdeni B erers.

. P(B/A)) = P(Ceiplgs@ssiulL OeasTamer uhg p&eo
G uiledl 58 e(meUSMHEST6T)

4
PB/A)= 7
- P(B/A)) =P Caihos®ssiulL GeasTemer Lbhg @76t mealg)
QUL 1puNed) [5G ou(HeUSMEST6TT. )
3

PB) = P (Cesrip@s®ssiulL ung Geaustemer Hmsdle
@ wiugHeTe)
=P(A))P(B/A)) +P (A, P(B/A)

=1 4,13
T27721
- 61
T 140
Guuilev Gommiuly, GQeeremerd Uhs WHH GQULiUldmE S
s DHsTar flapssa] Wresefls
_ P(A) P(B/A)
PB/A)= DA PBIA)+P(A,) P(BIA,)
14 4
- 27 - 7 _ 40
14 13 4,3 61
277210 7170

dBBs15%TL (B 36

@ CsTifpFrene 8 QuipSymiser A, A, A, gerpCGui 1000,
2000,3000 Fp Heir peiQaur® prepd o PSS G F-Herpaer.
sjauppPed A 1%-1b , A, 1.5%-1b, A, 2% -1b & e P ujeir ar a1 PP
o puGdH GF-Aearpar. w prafear piy afed, o PudHufed® b
Fwaur-Liy gpapufed @b Fwe Caipos@®EsILL L CUrg 951
GSOPUETaT ZTE STeaTUILUL L G. NG QupBHyb A -ar
o pLGHuPO MBS pIH TaTUSPETAT HEHPBHa) T 6T ?
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P(A) =P@uidrn A 2 husd (-8 G s @psaTer)

_ 1000 _1
6000 6
P(A) =P(@uidlro A, 2 hugd (e-g HE&sEnssTe)
_ 2000 _1
6000 3
P(A) =P@uidrn A, 2 husd (-8 G s @psamer)
_ 3000 _ 1
6000 2

CaEOshSsIUL L Sl(hE GmUmLLSTS @(HLILSNHETT Hap&flamu
B eT6ir 5.

. P(B/A )= P(@smmwser S QubSTd A, -60l[hhg! aiheignemsT )

=.01
@msiGLTaG
P(B/A.) = P(@smmwsrer $lm@ @uundirin A, -uledlmbgl eimagneirer)
=.015
P(B/A,) = P(@ommusrer Sm@ Gubdrn A, -uledlmn gl aumeougneeo)
=.02

mrid srever Geuetorigwig) P(A /B)
eT6orGou GLuSlendlssr CammUiLy mmd GLmieug) wWirGlgesflsd
P(A,) P(B/A,)
P(A,) P(B/A,) +P(A, ) P(B/A, )+P(A;)P(B/A;)

P(A /B)

%x 01

1 1 1
6 X (O +3x (015) +5x(.02)

01 _ 01 _1
01+.03+.06 .1

~10
ICET LN CIRY

Fo@sedar opusd OGs-uh GsTifPpFrene ¢ et P e
QuipHymiser A, A, A apenpCGui 25%,35% wppib 40 % o pLGH
QF-Harper. geauppPear OGuwrgs opugsdHuie 5, 4, 2,
Fsgafgs JHpGsear Gopuwerarsrs  &irewt L1 Her per.
e pusHuidddhbg, swaur-doy wpopud o6 66
dBSSILBCUT S, BIgGI G@PWGTerT ZTH STTLILIHRDSI. B
Qupdpb A-aired 2 puGS QOF-wiiul L g a@aTUSDET ST
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LOGARITHMS

Mean Differences

0 1 2 3 4 5 6 7 8 9 12 3|45 6|7 89
10 | 0000 | 0043 | 0086 | 0128 | 0170 | 0212 | 0253 | 0294 | 0334 | 0374 | 4 8 12 (17 21 25| 29 33 7
11| 0414 | 0453 | 0492 | 0531 | 0569 | 0607 | 0645 | 0682 | 0719 | 0755 | 4 8 1 [15 19 23| 26 30 34
12| 0792 | 0828 | 0864 | 0899 | 0934 | 0969 | 1004 | 1038 | 1072 | 1106 | 3 7 10|14 17 21| 24 28 31
13| 1139 | 1173 | 1206 | 1239 | 1271 | 1303 | 1335 | 1367 | 1399 | 1430 | 3 6 10|13 16 19| 23 26 29
14| 1461 | 1492 | 1523 | 1553 | 1594 | 1614 | 1644 | 1673 | 1703 | 1732 | 3 6 9 (12 15 18| 21 24 27
15| 1761 [ 1790 | 1818 | 1847 | 1875 | 1903 | 1931 | 1959 | 1987 | 2014 | 3 6 8|1 14 17| 20 2
16| 2041 | 2068 | 2095 | 2122 | 2148 | 2175 | 2201 | 2227 | 2253 | 2279 | 3 5 8|1 13 16| 18 21 24
17| 2304 | 2330 | 2355 | 2380 | 2405 | 2430 | 2455 | 2480 | 2504 | 2529 | 2 5 7(10 12 15| 17 20 2
18 | 2553 | 2577 | 2601 | 2625 | 2648 | 2672 | 2695 | 2718 | 2742 | 2765 | 2 5 7| 9 12 14| 16 19 21
19| 2788 | 2810 | 2833 | 2856 | 2878 | 2900 | 2923 | 2945 | 2967 | 2989 | 2 4 7| 9 11 13| 16 18 20
20 | 3010 | 3032 | 3054 | 3075 | 3096 | 3118 | 3139 | 3160 | 3181 [ 3201 | 2 4 6| 8 1 13| 156 17 19
21| 3222 | 3243 | 3263 | 3284 | 3304 | 3324 | 3345 | 3365 [ 3385 (3404 | 2 4 6| 8 10 12| 14 16 18
22| 3424 | 3444 | 3464 | 3483 | 3502 | 3522 | 3541 | 3560 | 3579 [ 3598 | 2 4 6| 8 10 12| 14 15 17
23 | 3617 | 3636 | 3655 | 3674 | 3692 | 3711 | 3729 | 3747 | 3766 [ 3784 [ 2 4 6| 7 9 M| 13 15 17
24| 3802 | 3820 | 3838 | 3856 | 3874 | 3892 | 3909 | 3927 [ 3945 (3962 | 2 4 5| 7 9 M| 12 14 16
25| 3979 | 3997 | 4014 | 4031 | 4048 | 4065 | 4082 [ 4099 | 4116 [ 4133 | 2 3 5| 7 9 10| 12 14 15
26 | 4150 | 4166 | 4183 | 5200 | 4216 | 4232 | 4249 | 4265 | 4281 [ 4298 [ 2 3 5| 7 8 10| 11 13 15
27 | 4314 | 4330 | 4346 | 4362 | 4378 | 4393 | 4409 | 4425 | 4440 (4456 | 2 3 5| 6 8 9| 1 13 14
28 | 4472 | 4487 | 4502 | 4518 | 4533 | 4548 | 4564 | 4579 | 4594 [ 4609 [ 2 3 5| 6 8 9| 1 12 14
29 | 4624 | 4639 | 4654 | 4669 | 4683 | 4698 | 4713 | 4728 | 4742 ( 4757 | 1 3 4| 6 7 9| 10 12 13
30 | 4771 | 4786 | 4800 | 4814 | 4829 | 4843 | 4857 | 4871 | 4886 ( 4900 | 1 3 4| 6 7 9| 10 11 13
31| 4914 | 4928 | 4942 | 4955 | 4969 | 4983 | 4997 | 5011 [ 5024 [ 5038 [ 1 3 4| 5 7 8| 10 1 12
32| 5051 | 5065 | 5079 | 5092 | 5105 | 5119 | 5132 [ 5145 | 5159 [ 5172 | 1 3 4| 5 7 8| 9 1 12
33| 5185 | 5198 | 5211 | 5224 | 5237 | 5250 | 5263 | 5276 | 5289 [ 5302 ( 1 3 4| 5 6 8| 9 10 12
34| 5315 | 5328 | 5340 | 5353 | 5366 | 5378 | 5391 | 5403 | 5416 [ 5428 | 1 3 4( 5 6 8| 9 10 1
35 | 5441 | 5453 | 5465 | 5478 | 5490 | 5502 | 5514 | 5527 | 5539 [ 6551 | 1 2 4 5 6 7| 9 10 1
36 | 5563 | 5575 | 5587 | 5599 | 5611 | 5623 | 5635 | 5647 | 5658 [ 5670 | 1 2 4 5 6 7| 8 10 1
37 | 5682 | 5694 | 5705 | 5717 | 5729 | 5740 | 5752 | 5763 | 5775 (5786 | 1 2 3| 5 6 7| 8 9 10
38 | 57985809 5821 | 5832 | 5843 | 5855 | 5866 | 5877 | 5888 | 5899 | 1 2 3| 5 6 7| 8 9 10
39 | 5911 | 5922 | 5933 | 5944 | 5955 | 5966 | 5977 | 5988 | 5999 [ 6010 [ 1 2 3| 4 5 7| 8 9 10
40 | 6021 | 6031 | 6042 | 6053 | 6064 | 6075 | 6085 | 6096 | 6107 [ 6117 | 1 2 3| 4 5 6| 7 9 10
41| 6128 | 6138 | 6149 | 6160 | 6170 | 6180 | 6191 | 6201 | 6212 [ 6222 | 1 2 3| 4 5 6| 7 8 9
42| 6232 | 6243 | 6253 | 6263 | 6274 | 6284 | 6294 | 6304 | 6314 [ 6325 | 1 2 3| 4 5 6| 7 8 9
43 | 6335 | 6345 | 6355 | 6365 | 6375 | 6385 | 6395 | 6405 | 6415 (6425 | 1 2 3| 4 5 6| 7 8 9
44 | 6435 | 6444 | 6454 | 6464 | 6474 | 6484 | 6493 | 6503 | 6513 [ 6522 | 1 2 3| 4 5 6| 7 8 9
45 | 6532 | 6542 | 6551 | 6561 | 6571 | 6580 | 6590 | 6599 | 6609 [ 6618 | 1 2 3| 4 5 6| 7 8 9
46 | 6628 | 6637 | 6646 | 6656 | 6665 | 6675 | 6684 | 6693 | 9702 [ 9712 | 1 2 3| 4 5 6| 7 7 8
47 | 6721 | 6730 | 6739 | 6749 | 6758 | 6767 | 6776 | 6785 | 6794 | 6803 | 1 2 3| 4 5 5| 6 7 8
48 | 6812 | 6821 | 6830 | 6839 | 6848 | 6857 | 6866 | 6875 | 6884 [ 6893 | 1 2 3| 4 4 5| 6 7 8

6902 | 6911 | 6920 | 6928 | 6937 | 6946 | 6955 | 6964 | 6972 | 6981 | 1 2 3| 4 4 5/ 6 7 8
50 | 6990 | 6998 | 7007 | 7016 | 7024 | 7033 | 7042 | 7050 | 7059 | 7067 | 1 2 3| 3 4 5| 6 7 8
51| 7076 | 7084 | 7093 | 7101 | 7110 | 7118 | 7126 | 7135 | 7143 | 7152 | 1 2 3| 3 4 5| 6 7 8
52| 7160 | 7168 | 7177 | 7185 | 7193 | 7202 | 7210 | 7218 | 7226 | 7235 | 1 2 2| 3 4 5| 6 7 7
63| 7243 | 7251 | 7259 | 7267 | 7275 | 7284 | 7292 | 7300 | 7308 | 7316 | 1 2 2| 3 4 5| 6 6 7
54| 7324 | 7332 | 7340 | 7348 | 7356 | 7364 | 7372 | 7380 | 7388 [ 7396 | 1 2 2| 3 4 5| 6 6 7
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LOGARITHMS

Mean Differences
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ANTI-LOGARITHMS

Mean Differences

0 1 2 3 4 5 6 7 8 9 12 3|45 6|7 89
.00 | 1000 | 1002 | 1005 | 1007 | 1009 | 1012 [ 1014 | 1016 | 1019 [ 1021 | O O 1 1 1 1| 2 2 2
.01 | 1023 | 1026 | 1028 | 1030 | 1033 | 1035 [ 1038 | 1040 | 1042 [ 1045| 0 O 1 1 1 1| 2 2 2
.02 | 1047 | 1050 | 1052 | 1054 | 1057 | 1059 | 1062 | 1064 | 1067 [ 1069 | O O 1 1 1 1| 2 2 2
.03 | 1072 | 1074 | 1076 | 1079 | 1081 | 1084 | 1086 | 1089 | 1091 [ 1094 | O O 1 1 1 1| 2 2 2
.04 | 1096 | 1099 | 1102 | 1104 | 1107 | 1109 [ 1112 [ 1114 | 1117 [ 1119 | O 1 1[ 1 1 2| 2 2 2
05| 1122 | 1125 | 1127 | 1130 [ 1132 | 1135 [ 1138 | 1140 | 1143 [ 1146 | O 1 1[ 1 1 2| 2 2 2
.06 | 1148 | 1151 | 1153 | 1156 | 1159 | 1161 | 1164 | 1167 | 1169 [ 1172 | O 1 1[ 1 1 2| 2 2 2
.07 | 1175 | 1178 | 1180 | 1183 [ 1186 | 1189 [ 1191 [ 1194 | 1197 [ 1199 | O 1 1| 1 1 2| 2 2 2
.08 | 1202 | 1205 | 1208 | 1211 [ 1213 [ 1216 [ 1219 [ 1222 | 1225 (1227 | O 1 1| 1 1 2| 2 2 3
.09 | 1230 | 1233 | 1236 | 1239 | 1242 | 1245 [ 1247 | 1250 | 12583 (1256 | O 1 1 1 1 2| 2 2 3
10 | 1259 | 1262 | 1265 | 1268 | 1271 | 1274 [ 1276 | 1279 | 1282 (1285| 0 1 1 1 1 2| 2 2 3
11| 1288 | 1291 | 1294 | 1297 | 1300 | 1303 | 1306 | 1309 | 1312 [ 1315| 0 1 1 1 2 2| 2 2 3
12| 1318 | 1321 | 1324 | 1327 [ 1330 | 1334 [ 1337 | 1340 | 1343 (1346 | 0 1 1 1 2 2| 2 2 3
13| 1349 | 1352 | 1355 | 1358 | 1361 | 1365 | 1368 | 1371 | 1374 [ 1377 | 0 1 1| 1 2 2| 2 2 3
14| 1380 | 1384 | 1387 | 1390 | 1393 | 1396 | 1400 | 1403 | 1406 [ 1409 | O 1 1 1 2 2| 2 3 3
A5 | 1413 | 1416 | 1419 | 1422 | 1426 | 1420 | 1432 | 1435 | 1439 (1442 | 0 1 1 1 2 2| 2 3 3
16 | 1445 | 1449 | 1452 | 1455 | 1459 | 1462 | 1466 | 1469 | 1472 (1476 | O 1 1| 1 2 2| 2 3 3
A7 | 1479 | 1483 | 1486 | 1489 | 1493 | 1496 | 1500 | 1503 | 1507 [ 1510 | O 1 1 1 2 2| 2 3 3
18 | 1514 | 1517 | 1521 | 1524 | 1528 | 1531 [ 1535 | 1538 | 1542 (1545 | 0 1 1 1 2 2| 2 3 3
19 | 1549 | 1552 | 1556 | 1560 | 1563 | 1567 [ 1570 | 1574 | 1578 [ 1581 | 0 1 1 1 2 2| 3 3 3
.20 | 1585 | 1589 | 1592 | 1596 | 1600 | 1603 [ 1607 | 1611 | 1614 [ 1618 | O 1 1 1 2 2| 3 3 3
21| 1622 | 1626 | 1629 | 1633 | 1637 | 1641 | 1644 | 1648 | 1652 (1656 | O 1 1| 2 2 2| 3 3 3
.22 | 1660 | 1663 | 1667 | 1671 [ 1675 | 1679 | 1683 | 1687 | 1690 [ 1694 | O 1 1| 2 2 2| 3 3 3
23 | 1698 | 1702 | 1706 | 1710 | 1714 | 1718 [ 1722 | 1726 | 1730 [ 1734 | O 1 1| 2 2 2| 3 3 4
24 | 1738 | 1742 | 1746 | 1750 | 1754 | 1758 | 1762 | 1766 | 1770 [ 1774 | 0 1 1| 2 2 2| 3 3 4
25| 1778 | 1782 | 1786 | 1791 [ 1795 | 1799 | 1803 | 1807 | 1811 [ 1816 | O 1 1| 2 2 3| 3 3 4
26 | 1820 | 1824 | 1828 | 1832 | 1837 | 1841 [ 1845 | 1849 | 1854 (1858 | 0 1 1| 2 2 3| 3 3 4
.27 | 1862 | 1866 | 1871 | 1875 | 1879 | 1884 | 1888 | 1892 | 1897 [ 1901 | O 1 1| 2 2 3| 3 3 4
28 | 1905 | 1910 | 1914 | 1919 [ 1923 | 1928 [ 1932 | 1936 | 1941 [ 1945 | 0 1 1| 2 2 3| 3 4 4
29 | 1950 | 1954 | 1959 | 1963 | 1968 | 1972 [ 1977 | 1982 | 1986 [ 1991 | O 1 1| 2 2 3| 3 4 4
.30 | 1995 | 2000 | 2004 | 2009 | 2014 | 2018 [ 2023 | 2028 | 2032 (2037 | O 1 1| 2 2 3| 3 4 4
.31 | 2042 | 2046 | 2051 | 2056 | 2061 | 2065 [ 2070 | 2075 | 2080 [ 2084 | O 1 1| 2 2 3| 3 4 4
.32 | 2089 | 2094 | 2099 | 2104 [ 2109 | 2113 [ 2118 [ 2123 | 2128 (21383 | 0 1 1| 2 2 3| 3 4 4
.33 | 2138 | 2143 | 2148 | 2153 | 2158 | 2163 | 2168 | 2173 | 2178 (2183 | 0 1 1| 2 2 3| 3 4 4
.34 | 2188 | 2193 | 2198 | 2203 | 2208 | 2213 [ 2218 | 2223 | 2228 [ 2234 | 1 1 2| 2 3 3| 4 4 5
.35 | 2239 | 2244 | 2249 | 2254 | 2259 | 2265 | 2270 | 2275 | 2280 [ 2286 | 1 1 2| 2 3 3| 4 4 5
.36 | 2291 | 2296 | 2301 | 2307 | 2312 | 2317 ( 2323 [ 2328 {2333 (2339 | 1 1 2| 2 3 3| 4 4 5
.37 | 2344 | 2350 | 2355 | 2360 | 2366 | 2371 | 2377 | 2382 | 2388 (2393 | 1 1 2| 2 3 3| 4 4 5
.38 | 2399 | 2404 | 2410 | 2415 | 2421 | 2427 | 2432 | 2438 | 2443 [ 2449 | 1 1 2| 2 3 3| 4 4 5
.39 | 2455 | 2460 | 2466 | 2472 | 2477 | 2483 | 2489 | 2495 | 2500 [ 2506 | 1 1 2| 2 3 3| 4 5 5
40 | 2512 | 2518 | 2523 | 2529 | 2535 | 2541 | 2547 | 2553 | 2559 [ 2564 | 1 1 2| 2 3 3| 4 5 5
41| 2570 | 2576 | 2582 | 2588 | 2594 | 2600 | 2606 | 2612 | 2618 [ 2624 | 1 1 2| 2 3 4| 4 5 5
42 | 2630 | 2636 | 2642 | 2648 | 2655 | 2661 | 2667 | 2673 | 2679 (2685 | 1 1 2| 2 3 4| 4 5 6
43 | 2692 | 2698 | 2704 | 2710 | 2716 | 2723 [ 2729 | 2735 | 2742 (2748 | 1 1 2| 2 3 4| 4 5 6
44 | 2754 | 2761 | 2767 | 2773 | 2780 | 2786 | 2793 | 2799 | 2805 [ 2812 | 1 1 2| 3 3 4| 4 5 6
45 | 2818 | 2825 | 2831 | 2838 | 2844 | 2851 | 2858 | 2864 | 2871 [ 2877 | 1 1 2| 3 3 4| 5 5 6
46 | 2884 | 2891 | 2897 | 2904 | 2011 | 2917 [ 2924 | 2931 | 2938 (2944 | 1 1 2| 3 3 4| 5 5 6
47 | 2951 | 2958 | 2965 | 2972 | 2979 | 2985 | 2992 | 2999 | 3006 [ 3013 | 1 1 2| 3 3 4| 5 6 6
448 | 3020 | 3027 | 3034 | 3041 | 3048 | 3055 | 3062 | 3069 | 3076 [ 3083 | 1 1 2| 3 4 4| 5 6 6
449 | 3090 | 3097 | 3105 | 3112 | 3119 | 3126 | 3133 | 3141 | 3148 [ 31565| 1 1 2| 3 4 4| 5 6 7

365




ANTI-LOGARITHMS

Mean Differences

0 1 2 3 4 5 6 7 8 9 12 3(45 6|7 9
.50 | 3162 | 3170 | 3177 | 3184 | 3192 | 3199 | 3206 | 3214 | 3221 | 3228 | 1 2 2| 3 4 4| 5 6 7
51| 3236 | 3243 | 3251 | 3258 | 3266 | 3273 | 3281 | 3289 | 3296 | 3304 ( 1 2 2| 3 4 5/ 5 6 7
.52 | 3311 | 3319 | 3327 | 3334 | 3342 | 3350 | 3357 | 3365|3373 | 3381 (1 2 2| 3 4 5/ 5 6 7
.53 | 3388 | 3396 | 3404 | 3412 | 3420 | 3428 | 3436 | 3443 | 3451 | 3459 | 1 2 2| 3 4 5| 6 6 7
.54 | 3467 | 3475 | 3483 | 3491 | 3499 | 3508 | 3516 | 3524 | 3532 | 3540 ( 1 2 2| 3 4 5/ 6 6 7
.55 | 3548 | 3556 | 3565 | 3573 | 3581 | 3589 | 3597 | 3606 | 3614 | 3622 1 2 2| 3 4 5/ 6 7 7
.56 | 3631 | 3639 | 3648 | 3656 | 3664 | 3673 | 3681 | 3690 | 3698 | 3707 [ 1 2 3| 3 4 5 6 7 8
.57 | 3715 | 3724 | 3733 | 3741 | 3750 | 3758 | 3767 | 3776 | 3784 | 3793 | 1 2 3| 3 4 5| 6 7 8
.58 | 3802 | 3811 | 3819 | 3828 | 3837 | 3846 | 3855 | 3864 | 3873 | 3882 1 2 3| 4 4 5 6 7 8
.59 | 3890 | 3899 | 3908 | 3917 | 3926 | 3936 | 3945 | 3954 | 3963 | 3972 1 2 3| 4 5 5 6 7 8
.60 | 3981 | 3990 | 3999 | 4009 | 4018 | 4027 | 4036 | 4046 | 4055 | 4064 [ 1 2 3| 4 5 6| 7 7 8
.61 | 4074 | 4083 | 4093 | 4102 | 4111 | 4121 [ 4030 | 4140 | 4150 | 4159 | 1 2 3| 4 5 6| 7 8 9
.62 | 4169 | 4178 | 4188 | 4198 | 4207 | 4217 | 4227 | 4236 | 4246 | 4256 | 1 2 3| 4 5 6| 7 8 9
.63 | 4266 | 4276 | 4285 | 4295 | 4305 | 4315 | 4325 | 4335 | 4345|4355 1 2 3| 4 5 6| 7 8 9
.64 | 4365 | 4375 | 4385 | 4395 | 4406 | 4416 | 4426 | 4436 | 4446 | 4457 | 1 2 3| 4 5 6| 7 8 9
.65 | 4467 | 4477 | 4487 | 4498 | 4508 | 4519 | 4529 | 4539 | 4550 | 4560 | 1 2 3| 4 5 6| 7 8 9
.66 | 4571 | 4581 | 4592 | 4603 | 4613 | 4624 | 4634 | 4645 | 4656 | 4667 | 1 2 3| 4 5 6| 7 8 10
.67 | 4677 | 4688 | 4699 | 4710 | 4721 | 4732 | 4742 | 4753 | 4764 | 4775| 1 2 3| 4 5 7| 8 9 10
.68 | 4786 | 4797 | 4808 | 4819 | 4831 | 4842 | 4853 | 4864 | 4875|4887 | 1 2 3| 4 6 7| 8 9 10
.69 | 4898 | 4909 | 4920 | 4932 | 4943 | 4955 | 4966 | 4977 | 4989 | 5000 ( 1 2 3| 5 6 7| 8 9 10
.70 | 5012 | 5023 | 5035 | 5047 | 5058 | 5070 | 5082 | 5093 | 5105 | 5117 [ 1 2 4| 5 6 7| 8 9 1
71| 5129 | 5140 | 5152 [ 5164 | 5176 | 5188 | 5200 | 5212 | 5224 | 5236 | 1 2 4| 5 6 7| 8 10 1
.72 | 5248 | 5260 | 5272 | 5284 | 5297 | 5309 | 5321 | 5333 | 5346 | 5358 | 1 2 4| 5 6 7| 9 10 1
.73 | 5370 | 5383 | 5395 | 5408 | 5420 | 5433 | 5445 | 5458 | 5470 | 5483 ( 1 3 4| 5 6 8| 9 10
.74 | 5495 | 5508 | 5521 | 5534 | 5546 | 5559 | 5572 | 5585 | 5598 | 5610 [ 1 3 4| 5 6 8| 9 10 12
.75 | 5623 | 5636 | 5649 | 5662 | 5675 | 5689 | 5702 | 5715 | 5728 | 5741 | 1 3 4| 5 7 8| 9 10 12
.76 | 5754 | 5768 | 5781 | 5794 | 5808 | 5821 | 5834 | 5848 | 5861 | 5875 1 3 4| 5 7 8| 9 1 12
.77 | 5888 | 5902 | 5916 | 5929 | 5943 | 5957 | 5970 | 5984 | 5998 | 6012 1 3 4| 6 7 8| 10 1 12
.78 | 6026 | 6039 | 6053 | 6067 | 6081 | 6095 | 6109 | 6124 | 6138 | 6152 1 3 4| 6 7 8| 10 11 13
.79 | 6166 | 6180 | 6194 [ 6209 | 6223 | 6237 | 6252 | 6266 | 6281 | 6295| 1 3 4| 6 7 9| 10 12 13
.80 | 6310 | 6324 | 6339 | 6353 | 6368 | 6383 | 6397 | 6412 | 6427 | 6442 | 1 3 4| 6 7 9| 10 12 13
.81 | 6457 | 6471 | 6486 | 6501 | 6516 | 6531 | 6546 | 6561 | 6577 | 6592 | 2 3 5[ 6 8 9| 1 12 14
.82 | 6607 | 6622 | 6637 | 6653 | 6668 | 6683 | 6699 | 6714 | 6730 | 6745 2 3 5| 6 8 9| M 12 14
.83 | 6761 | 6776 | 6792 | 6808 | 6823 | 6839 | 6855 | 6871 | 6887 | 6902 | 2 3 5| 6 8 9| M 13 14
.84 | 6918 | 6934 | 6950 | 6566 | 6982 | 6998 | 7015 | 7031 | 7047 | 7063 | 2 3 5| 6 8 10| M 13 14
.85| 7079 [ 7096 | 7112 | 7129 | 7145 | 7161 | 7178 | 7194 | 7211 | 7228 | 2 3 5| 7 8 10| 12 13 15
.86 | 7244 | 7261 | 7278 | 7295 | 7311 | 7328 | 7345 | 7362 | 7379 | 7396 | 2 3 5| 7 8 10| 12 14 15
.87 | 7413 | 7430 | 7447 | 7464 | 7482 | 7499 | 7516 | 7534 | 7551 | 7568 | 2 3 5| 7 9 10| 12 14 16
.88 | 7586 | 7603 | 7621 | 7638 | 7656 | 7674 | 7691 | 7709 | 7727 | 7745| 2 4 5| 7 9 1| 12 14 16
.89 | 7762 | 7780 | 7798 | 7816 | 7834 | 7852 | 7870 | 7889 | 7907 | 7925| 2 4 5| 7 9 1| 13 14 16
.90 | 7943 | 7962 | 7980 | 7998 | 8017 | 8035 | 8054 | 8072 | 8091 | 8110 | 2 4 6| 7 9 1| 13 15 17
91| 8128 | 8147 | 8166 | 8185 | 8204 | 8222 | 8241 | 8260 | 8279 | 8299 | 2 4 6| 8 10 1| 13 15 17
.92 | 8318 | 8337 | 8356 | 8375 | 8395 | 8414 | 8433 | 8453 | 8472 | 8492 | 2 4 6| 8 10 12| 14 15 17
.93 | 8511 | 8531 | 8551 | 8570 | 8590 | 8610 | 8630 | 8650 | 8670 | 8690 [ 2 4 6| 8 10 12| 14 16 18
.94 | 8710 | 8730 | 8750 | 8770 | 8790 | 8810 | 8831 | 8851 | 8872 | 8892 | 2 4 6| 8 10 12| 14 16 18
.95 | 8913 | 8933 | 8954 | 8974 | 8995 | 9016 | 9036 | 9057 | 9078 | 9099 [ 2 4 6| 8 10 12| 14 17 19
.96 | 9120 [ 9141 | 9162 [ 9183 | 9204 | 9226 | 9247 | 9268 | 9290 | 9311 | 2 4 7| 9 1 13| 15 17 19
.97 | 9333 | 9354 | 9376 | 9397 | 9419 | 9441 | 9462 | 9484 | 9506 | 9528 | 2 4 7| 9 1 13| 15 17 20
.98 | 9550 | 9572 | 9594 | 9616 | 9638 | 9661 | 9683 | 9705 | 9727 | 9750 [ 2 4 7| 9 11 13| 16 18 20
.99 | 9772 | 9795 | 9817 | 9840 | 9863 | 9886 | 9908 | 9931 | 9954 | 9977 [ 2 5 7| 9 11 14| 16 18 21
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