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hbcfal (Function)

qid 1

1.1 af=a (Introduction)

TC AR Ul THEH Yohd IS TGl THEH % Ual qaAET | qeaed
TGS 9T THRFT TEIeATE HAd AiAwg | WIIAHASRG AATTAE BTHT qE STTHT
ARl ATV AT ITATETHT ATCX FATARAGH] [THIAAT AT ETAT faehra
AUR Hiid=g | Head: ¥4 1673 ®1 Gottfried Wilhelm
Leibniz & ®a= (Function) STe&eRl TANT TRl 9T A I
1730 AT Leonhard Euller & Fa9eaH ®wadars y = flx)
bl ETHT YART THN (9T | HeATH] TN BTHT Sad
HIEHT 8¢ &FkT gy g, famr, anfred, e,
giwttafeg anfa &msmT yamT i |

Gottfried Wilhelm [.eonhard Euller
Leibniz

1.2 9gFd &waa (Composite Function)

qa! framta sEeied T st Tas AaRAT Gawa W e ey

gofx)
A Ax) B g(x) C

(%) THE A T TUeh ekl HE B F1 % & e heed( vy qEgUahl o ?

(@) THE B &1 YcUd FaH Jialawaes & & @ ?

(M) % THE A 9T | of Hg C H e JELIT JFed SEIETH G 7

(") & T8 A ¥z C fa=r waq afearia 1= afe=g

Sfefaa et amem A = {1,2,3,4), B={2,3,4,5/7C = {3, 4, 5, 6}
| T8 T3l ®ed fx), £ A=B = {(1, 2), (2, 3), (3, 4), (4, 5)} &1 ®IAT T 3k
FAT g(x), g B—=C ={(2,3), 3,4), (4, 5), (5, 6)} FT &TAT afeaqifera & | =y A
arrg A—C = {(1, 3), (2, 4), (3, 5), (4, 6)} Al THATH FTHT TRATIT FAT A TEAT

g T, e q0 C q




AT AIFT FeAd &l | TF AGLITR FqH HeATars gofs A—C 3T gof aT gof(x) AT gf(x)
AT gf A I SATE=s | AT JAATS g [ 1 Tqad Had AR Ui |

Ifs heade® f: A—B & ®IHT T g: B—C &1 ®IAT IRATT @A T F¥d A—C afq
Rl ETHT YRATRIT &reg, 97 ®erd A—C @ /7 g Bl GFd el Aivrg, | TdeTs
gof: A—C AT gof (x) T gof AT gfix) AT gf &I EIAT A<, | headew g: A—B
¥ f B—>C ¥¥U %dq (onto function) IRAMNT T9THT ®Head A—C I Had
iR gae |

i w3+ afe wade® g: A—B ¥ £ B—C 90 had QAT THTAT a0
FAT fg: A—C a9 fF &, Sawd THE |

feguar frammfaT T O gtA—>A T £ Ao A IRWINTG | THHT ATHRAT AAHT
YYAEEe! I AR

(F) AT g A—A TS FHSASIH BIHT A&l |

@)  ®AT LA—A TS FASISIH ETHT deleld |

(M fezuar framteare fog(1), fog(2), fog(3) T fog(5) 1 AT feTeer |

(") HYH ®Aq fog ATs HHSTSIH ETHT A&Tary |

(3) FIF R gof MHAMTTHT 3@ gof(1), gof(2), gof(3) T gof(5) FT A
fepTea g |

(=) HYF AT gof ATs FHHASISIH &IAT TETad |

TN : T&,

@) we gt A=A ={(1,3),(2,1),(3,2), (5, 5)}
@) wed £ A=A={(1,5),(2,1),(3,3),(52)}
@ fog(1) =Ag(1)) =f3) =3

Jog(2) =flg(2)) = A1) =5
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Jog(3) =AgB3) =A2)=1
fog(5) =Ag(5)) =A5) =2
() WIF B fog = {(1,3),(2,5),(3,1),(5,2)}

(3) HIE HAT gof HI AN (HATATT TUiATHITH g,

Ao, gofll) =g(f(1)) =g(5) =5
gof(2) = g(f(2)) =g(1) =3
gof(3) = g(f(3)) =g(3) =2
gof(5) = g(f(5)) =g(2) = 1
@) T&@d, gE w4 gof = {(1, 5), (2, 3), (3, 2), (5, 1)}

I f(x) = 3x T g(x) = 2x + 1 VT qAHT Y& FATGER! A qaT TSN
(@) gflx) @) f2(x) @@ fx) @) fz(1)

S

HHTIE : Teal

fx)=3x,g(x)=2x+1

(®) gfix)  =g(flx)) W 1) )
= g(3v) /30
=23x)+1 =3(3x)
=6x+ 1 =9x
@ fg(x)  =Agx)) @ flg(1)  =6X1+3[-- fo(¥)=6x+3)]
=f(2x + 1) — 6 + 3
=32x+1)
— 6x+3 -0

Ufeegep TITTe, et q0 C 3




e fix) = x4 2, g(x) = x + 14T fla) = g(a) 7T a | A MHTeTa |
WW:H%T,

f) = +2,g(x) =x + 147 fla) = g(@)

7, fla) = g(a)

qq41, a’ +2=a+ 14

qg4T, a’—a—12=0

qI9l, o’ —4a+3a—-12=0

AI4T, a(a—4)+3(a—4)=0

T4, (a—4)(a+3)=0

AT a=44a1-3

afe fix) =kx + 3, g(x) = 2x — 4T gf(2) = 34 WY k & A TGT TSR |
qHTIE ;T

fix)=kx+3, gx) =2x— 47 gfi2) =34

a9, gf(x) = g(f(x))= glhkx + 3) =2(kx +3) — 4 =2kx + 6 — 4 =2kx + 2
wRR, g(2)) = 34

AT, 2k X 2 +2 =34

AT, 4k + 2 = 34

AT, 4k = 32

AT k=8

g flx) = 2x + 5T gfix) = 18x + 41 N HEF g(x) TAT AMSTE |

AT : T&T Rt afeet
gf(x) =18x +41 fix)=2x+5% gfix)=18x + 41
qg4T, g(2x +5)=18x +41 qd, gf(x) =18x+41
4T, g2x+5)=92x+5-5) +41 4T, g(f(x)) = 18x + 41
AIAT, g(2x +5)=9(2x +5)—45 + 41 qI41, g(2x +5) = 18x + 41
a9, g(2x +5)=9(Q2x +5)—4 qHT, a=2x+5
qd: g(x)=9x—4 qgdl, a — 5 = 2x
qq X =——

2
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T, g(a) = 18 (=) + 41

HI4T, g(a) =9a—45 + 41

HI4T, g(a) =9a—4
AT g(x) =9x -4

I 1.1

1. feEue ywaese! SugF faeer 5% fed (V) e
(F) FIHT FATH] TRHAT TAD HT AATS TAT S, 7

a. hade® f A—»B T g B»C 8 ¥ ¥ A—C 9 ®aqd giediivg
HOHAT FIHT AT & |

b. ®ae® g: A»B T £ B»C U&% U U %A (one to one and onto)
HTHT e A—C & ®ad g7 |

c. ®ATE® gt A=B T f B-C ukaifd quar waw A—C @5 gof
ST, |

d. ®aTe® f A—>B ¥ g: B>C aReid quar Fw@7g C—A, 3 g & I
e Feld g4 |

(@) TABT THATTEETAT A &Te C R A g B rC
TRATN T FATATS bl TS, 7
a. fg(x) b. gf(x)
c. ff(x) d. gg(x)

() ?Tﬁfﬂx) = {(3a _1)9 (29 O)’ (19 1)} Tg(X) = {(_19 4)9 (O’ 5)9 (19 6)} W! gf(x)
Hi B ?
a. {(4,3),(2,5),(1,6)} b. {(3,4),(2,5), (2, 6)}
c. {(3,4),(1,5), (2, 6)} d. {(3,4),(2,5), (1, 6)}

(&) I fx)=3x—17 g(x) =x+ 1 9T, fg(x) FT &S ?

a.3x—1 b.3x+ 1 c.3x-2 d.3x+2
@ IEAx)=1 —3x?g(x)=2x+lw"\’,gﬂ%)$i%f§@?

a.3 b. 1 c.2 d. 0
2. fremAterrafed g4 wdaars TR T84 |
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feguar fremfeas T ® e g: A— BT £ B~ C qRoiNa & 99 qelel J¥-eedl
S &

(F) HAT gt A —> B A5 FHAESISIH TIAT A€o |

(@) FAT £ B — C @8 HHGISIH EIAT AETa |
M fog(1), fog (2), fog(3) fog(5) T AT IR |
(&) FIE R fog ATs FHASISIH TIAT AT |

(3) WIHT HAA fog ATs FHHASISIH FIAT AETRI |

e fx) = {(1,2), (2, 3), 3, 4} T g(x) = {(2,4), 3, 5), (4, 6)} 9T, gfix) =T

AT S@Ts HASISTHR BT T |

AT fix) = 3x + 2T g(x) = 5 — 3x AT, TAHT KT HATEED A (BRI ©

() gfix) (@) fa(x) (M) ff(x) (=) f1(3)
aiT flx) = 2xx+_31 (x#-3)T gx)= 3;_+42 (x #4) 9T, fz(x) P |F I AT |

e flx)=2x +5% g(x)=—x_5 U, fg(x) T3T THICHS Held g AT
5 o 2
~> \l

@) afgs fix) = x;3 T fg(x) = x T, g(x) B AF IA1 MR |

@) IE g(x) =4 —x T gh(x) =11 —2x 9T, h(x) F AF IAT TS |

F) Az fx) = x62
TS |~

> =~

(x#2),gx)=ax®>—1 T gfi5)=79T, gl AFE Il

~

@ T fix) =ax + 5, g(x) = 8 + 13 ¥ gfi5) = 93 WG, g ®H HHA
ENIBSRISRERE

) Ufe® TIioTd, & 90




10. o fix)=kx+1, g(x) =3x— 7% gf(1) =2 AT k %I | AT MR |

11. afg fix) =3x—-2, fa(x) = 6x — 2 ¥ gfix) = 8 AT x HI A TAT TSI |

EASLY

1. (%) ¢ (@) a Mmd (&) d @d

2 - 4. RTeThaTs SE@TSTR | 5% —-1-9x @) 17-9% () 9x + 8 (&) 35
S5x +8

: 8. (%) 2x+ 3 (@ 2x 7 9. (%) 2 @1 10. 2 11. 2
6x — 10

1.3 faudi@ waw (Inverse Function)

fegua et staeiieT T8 o JERAT FAHE T TR e :

(%) & THE A 91 FHg B HT ®ed fx) qieAmid & °

@) % ¥HE A ¥ ¥HEe B @# &9 (domain) ¥ HE&T (codomain) THATIHHT
AT T HAd IANT &7 7

(M % FHg X 91 GHE Y HI ®elq g(x) TRATT & 7

() & FHE X T GHE Y 1 &4 ¥ [a%aR &7 UHATIGHT AT T&1 FeAd qreeATed
R

qitger fRam=T (%) 7 ®aq fix): A =B = {(1, 0), (3, 1), (5, 0), (7, 4)} afesriora

g, STel, ®ed flx) ® &7 = {1,3,5,7} T e = {0, 1,-2,4}

T9 HAA f(x): A »B 1 &7 ¥ GeaTe® THATIIAT AT Ta FHASIST T

fremla=®r v T 9 Y6 a7,

R:B—=A={(0,1),(1,3),(0,5), (4,7}

Ufegeh 0T, Hel 90 C



79 T R0 B - A aReia o7 fFate
afedl 9 B %1 T3ar 929 (0 of ggalal

e 1 T 599 99 q@UH S |

T G 2 A H U G A= @I
S 1| TG afeddl B fx) B AT T GEdEE
THAFHT AIETHTE T Tl AT w5 |

T HITgeRT et (@) A1 wed g(x): X 5Y
={(1, 3), (2, 4), (3, 5), (4, 6)} "zl T, e,

wed g(x) # 8T = {1, 2, 3,4} T FgdT = {3, 4,5, 6}
T Had g(x): XY & &7 T GeaTde® THARA
e Tl el T (HATAT bl T qH

Y Ybl o ©

R:Y-=X=1{(3,1),4,2),(5,3),(6,4)}

aq TR R Y>X ok g feafs afedr @98 Y #1 ya® 9889 £ U8l
A= FEg= T TR @IUH @ | T I BeAT g(x) B & T Aeeraees ThaAeh[HT
qrerEre el 9 wad afeifid 9uE g | 99, & 9 mAdel &9 3 Geses
THAFAT TS TN I FeAd TRATIT AUHAT JqATS [GURT FeAAD! [qO0d Held
i | 79 el e g(x) WA AT Feers g i) AT g7 9 SMEs T g
%l [ad ®eq a1 'Inverse function of g' WAR 9 |

& T HAT f{x) BT & T FEEAEE THAHHT TS &7 9fF e IReATire quam
TFATE FA flx) & FTIa weq 973 | Fed fx) F faad waders £1(x) a1 £
o STATEg T f 0 [a9iia weq 4T 'Inverse function of ff WX 9iéwg | AT e y =
flx) T faOIa wATHR! AT x T p B ST FTEr@E & x =fy) 88 Ty =1(x)
=g |

R 99+ & F 9 AT fx) P ARG B f1(x) TRAT g G AT b
Ue AR AR BAH] TRATT TUH G106, ? AXS & Fol ATATH FeAd f{x) B
faadid e f1(x) IRATT g9 F43, SARA T8l |

AT flx) T T T80 B & T flx) = {1, 1), (2, 4), (3, 9), (4, 16)} & 5 f(x) #
A FHASNSIHT SIHT IO TG (HATATTTAT @IS Tard |

s ) Ufe® TIioTd, & 90




AT : L,

fx) ={1,1),(2,4),3,9), (4, 16)}
={1,1),(4,2),(9,3),(16,4)}

7, fix) T f(x) A8 AT S@rseT

AT fix) =3x — 5 (I TF TF FAT & 99 @t x € R ¥ R qE(GF ISATH 96
& & W /AT f(x) TF TF 9O B &, IfE & 99 J9@0 [ L(x) T TSR |
AU : Ta,

fix)=3x—5T3 Tk Tk 99 haAd &l el x € R T R A9 €T & |

a9, Iche Giafeverehl Hih Fb qEAIdeF @ | AT qeAEl Jiateee ThATTHH]

SRTER EaT qagiares afd arTer A | AdS ®ead fx) U U G0 Feld 21 T I
HAT fx) B (I HAT AT g7 |

qd, fix)=3x-5
qIAT, y=3x—35

®iY, x ¥y THATIFHAT TS TaT
qIaT, x =3y —5
qg4r, x + 5 =13y

5
T, y =2

x+5

A fl(x) =3

Ufeegep TITTe, et q0 C ?




TR fix) =2 ©F @ O FAT T £ (x) = x A x BT WA TG0 SR |

2
U : Tel,

Sy =22

_x+3

A4l y

&Y, x ¥y THATIHHT TS TaT

o, x =212 ad, fli(x) = x
qg4dT, 2x =y + 3 qgqem, 2x -3 =x
AT, y=2x— 3 qgdT, 2x —x =3
A flx)=2x-3 a@ x =3
BT
A flx) = 2= T g(x) = 8x — 3 THAET T T T AT AY [ Lg(1) B A 0
LS |
THTLM : T,
j(x)=3x5+4 Togx)=8x—-391
_3x+4
74, flx) = X
Sx) 5
3T2T°|T,y=3x5+4
®%, x T y THATIGAT AEAS TaT
_3y+4
JqIg4dl, x = - . -
5 7o, fg(x) = f(gx) = f1(8x—3)

qgdT1, Sx =3y +4
5(8x-3)-4  40x-15-4

qI4T, Sx —4 =3y - 3 - 3
S5x -4 40x - 19
AT, y == ==
5x -4 -
TS0 = = &, flg(l) == =7
T fg(1) =7

10 ) Ufeger TITd, & q0




AT flox) = 2x — 3T g(x) =~ TEAA T T T B G | A [ f(x) = g7 (x)
WY X &7 AT I ST |

HHTIE

2x-7

2x-7
3

Tl fix)=2x -3 g(x) =

ffx) =ffx)=f(2x-3)=2(2x—-3)-3=4x-6-3=4x-9

g '(x) T @,
Y 2x-7
e, glx) ==
- 4, ffl) =g ()
A4l y = 2 s 4x—9=3x+?

®, x Ty THATTHHT AT &

2
ATAT, 8x — 18=3x + 7

2y-7 A4AT, 8x —3x =7+ 18
=27
3 AT, Sx =25
3T9T°TT, 3x:2y_7 W:xzs

qI4T, 3x+7 =2y

A4l y =

T g (x) =

3x+7

2

3x+7
2

IR 1.2
1. fesues wweEs ST SO 5@ fEd (v) aneS e

(P)

[T weATRl FRHHT TART FAATS HA Fel G 7

a. BT f A—>B WU o FFemHT fq0id we afeird geg |

b. FA £ A—>B TUHT G F€ATHT fq08d FeAT B—A 9t afesivd gwg |
c. ®F £ A—B UF T I Fe AUAT [0 wed A—>B afd waq g7 |
d. F9 f A—>B U Ush I HAd HUH] [T Fead Bo>A U A & |
e fxe) = {(1, 1), (2, 4), (3,9), (4, 16)} Tk T T Feld AT, f(x) Ffq
BT 7

a{(1,1),(4,2),(3,9, (16,4} b {(1,1),(42),(9,3), (16, 4)}
c.{(1,1),(4,2),(3,9),(4,16)} d.{(1,1),(2,4),(3,9), (16, 4)}

Ufemer T, Fe q0 C 19




(@ A& fx)=4x + 5 Tk Tk IFI0 Faq 9C, £(x) B AT HA 875 7

x—4 x+5 x—5

a.5—4x b'T C. 1 d'T

(=) alg g(x)=1_5jQEFQ‘oF THEU HeAd AU, g !(x) I AT H(q &l 7

1+3x 1-5x 1-5x 1+5x
a.— b. = c.—3 d. 3

@) uﬁh(x)—luxqzﬁqzﬁwww h(—1) T AT H &7 7
a.—2 b. -1 c. 1 d.2

2. Ta9d ®eAd AR & 2, TAAHra T ed IeAmyd THer |

3. afg fix) T Tk FEIO0 weld &7 T flx) = {1, 2), (2,4), (3, 6)} B A f(x) AN
FHSISTH BIHT IAT AAMSAeH ¥ HATHA=THT 97 S@T3a |

4. AT flx)=2x — 3 U3aT ®aAA &I, &l x € R ¥ R AT&dAta® qS@@T &1 | & AT ®eAd
A(x) T Tk TFIY FeAT &, FeAT f(x) Toh Teb THI0 e AUHT THHT f () I=lT
ST |

5. fesuer ST ST x # AT HEe
(@®) AT fx)=5x—2T f(x) =2 AT x B AF TAT AL |

@) Ffe g(x)zﬁi g '(x)=5 9T x &I A9 PR |

@@ g h(x) = ?hl(x) 2 9T x %I HF 90 TSR |
() 2Tﬁ{f(x)—3+2 Tf 1(x) = fix) 9T x T AT e |
6. @) A flx)=Tx— 17 gx) == UF T Hertawm A€ g~ (x) F A T
TSI |
@) At flx) = dx - 37 g(x) =21 T UF FE weew 90 f g mH(2) # A
Ol ATSe Y |
Az g(x) = " x = 397 (gh) X (x) T (hg) ™) A

7.@)  fl) = 2 - 3% gl) = ZF wF UF F wAwE e | AR

fAx) =g (x) 8T X H HE T TS |

) S -




() f(x)=2x—5?g(x)=3x2+5 T T T80 Hade® & | A6 £ flx) = g'(x)

HU X %l AT Il SRISRGEEN

M fn) =0T g(n) =5 U T W e g A fg () = 6 9 X

%l HF O TMSEH |
ALY
1. (=) d @b (Mmd (") ¢ a

x+3
2

2-3 frereTs @ISR | 4. 81 f1(x) =

11
58 @2 @M1 (@01 6. () 3522 @ M 212
2 5_x2 5
7.(%) 5 @) 4 M 3

ATHT IRIR [SHBHT A aRARAT Tg A1 IRERAT FUHT AledTe®md did &l
ESRATHT TIT ESRAT, ATHT AT FaIl T ANAAT qAT ATABEbl ATHER] TATgH A
TET | AT A IRATHT ATHET ATIRAT HEdT ¥ TEUH Fadlged THedE aw FaHT
FeATS (HATATHT T@TSHE | WO Fed IR gvg foF o 9T frepd feprem
gfdea TAR IHEE T FHEATHISTHT T&d Tl |
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Ih dgucia (Polynomial)

2.1 uf¥=™ (Introduction)

FTRTTRT ATATGH U TGEAT AUH ST ATl dgdard Aws | Tgaardel
gRUTH] IRHAT (G99 ARMEM qATSH WRIgadadl [ T
Diophantus of Alexandria g1 a9d SdTs FgIaIH! [Adr A |
FgISITHR g9 faeprdesT T Diophantus %1 #idiv#d Babylonian,
Egyptian ¥ Chinese TUTase® qaT gl urdsies Al-Karaji
7 Al-Samawal &7 TR T | W@l AT Francois Viéte T Tt
9TATeaHT ATUX René Descartes o I &HT AT TATTHT B |

N

Diohns of Ajlexanria

TEIGI TF HeAd HUHS TOTAR AfqRad HWT, 9, I, T, @=, IcATET STl
IHF STANTE &FH T TRTH ATSSHA | dgIerd Y@, UEcH®E, 9 |, ud
AT, IR A G 6 | (Ul n ®1 Jgadrddrs hadedl SOdT I A,
A= X" g X" e X" X +ax2+a x'+a, , STEAT
TrUTltc:a»??a : Qn Gn-1 Qn-2 Gn-3 o FAEE qSET (real number) ey TGS
g7 X" T N U7 eI (whole number) SATS®, | TETEITHT ARIETHT BT 97 AT
IATCHE U7 AT |1 &7 |

2.2 91 |reAr (Remainder Theorem)

TEAET flx) = x* — 3x2 + 5x — 4 AME A d(x) = x — 2 & raRw fafare wwT w1t
ARTEA q(x) T A R T FiT TS, SR T e THepreerg |
FETard flx) =x* —3x% + 5x — 4 T A d(x) =x — 2 &, f{x) ATE d(x) o AHRT
faferaTa AT &
x=2)x*=3x*+5x -4 +2x* tx+7
xt=2x
) (D)
2x*—3x>+ 5x -4

2x* — 4 x?
0 @
x> +5x-4
x> —2x
= &)
Tx—4
Tx — 14

) )
10

1¥ ) Ufeger TITd, & q0




A dgIald fix) = x* — 3% + 5x — 4 T ANF d(x) = x — 2 BT ANTEA
gx)=x*+2x>+x+ 7T 99R =10 &5 | T, TH A x* — 3 2+ 5x — 4 =
(4222 +x+7) (x—2) + 10 B | T, TEIEMA f(x) ATS AT d(x) o AT T&T ARTRA
g(x) T 99 R &a1 FEUEIES © f{x), d(x), ¢(x) % R & G T TBR & |

fx) = dx) X g(x) + R

fix) _dx)xq) R

M am T dw) d(x)
fx) R
ERCI @ (x) +d{x}

HﬁR=OW%=q(x)W?q(x)ﬁ?€‘ffW d(x) ® 0T *9 &5 |

aEISIT flx) ATs ATSTh d(x) o AT Tl AR g(x) T 99 R EaT FgIETe® @ f(x),

d(x), g(x) T R &1 ¥ T9 bR g5 : f(x) = d(x) X q(x) + R.

FgIaT flix) =x*+2 x> +3x— 6 | x F HHAe® AW —1,0,1,-2,2, -3, 3I7ET
fx) T AT HiT Hq a1, a1 TSI | & A1) B A O &g 7 ATSlh x — 1 o
TEIRIT f{(x) ATE ART &[99 T &7, 7

x T HFe® ®a — 1,0, 1,—-2,2, -3, 3 TET fix) H AT H(d Bid e ?

A =(1P 42 (12 +3(1)-6=—1+2-3-6=-38

R0)= (0P +2(02+3(0)—6=0+0+0—-6=—6

A =(1P+2(12+3(1)—6=1+2+3-6=0

3 () T =9
F(© =9
) T =9
J ) T =9

TG FTEILT f{x) W x B HH g TGN FAAH HF SAq ATSE, AT 7 fagu
TARIIATS (x —a) o ART T&T ATIH A9 &l | AAT Fgaard flx) dATg W@d agaard
X—a < 9RT TET ATST A fla) T [G3URT agaerae 99 v |
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o AT : feUl n AUHT FEIET flx) ATs x —a o AN &I 99 fla) &6 T ANTHAD]
fell n—1%= | 79d, R=fla) &3 |

YHTOT
TEIETT f{x) TS TSI (x — @) o AT &l GETHA g(x) T 99 R &&T FraRor aqn
fafasr @R f(x), (x —a) , g(x) TR & TF T ThR g7

fx)=qx) x (x—a) +R - (1)
FHIEHR (1) AT x B AT g TEET
AI49T, fla) = q(x) X (a—a)+R
JqI4T, fla) = q(x) x 0+ R
dqI4T, fla) =0+ R

A4, fla) =R

A R = fla) TAIUTT w7 |
ST T AT [G3Uh! AL 99 FHETTER &7

TEI f{x) ATST d(x) 7 R
fx) x—a fla)
fx) xta=x—(-a) fl=a)
Sx) ax—b=a(x— g) f(g)
) ax+b=aix—(-2)} fE2)

AT A TART T TgIET f{x) = 4 + 332 — 2x + 1 M8 AWF d(x) =x — 2 & AT
Tl ST 9 R 91T SR |
qHTEA
Tel, sgaard f(x) = 4x3+3x—2x+1?‘341?|?5d(x) x—2 3
a9, ATSH d(x)=x—2 B&T, x—2 @5 x—q AT @41 &I, x = q &5 |
R, o, 9 AFATAR
9T R = fla) =f2) = 4(2) + 32 -2(2) + 1
=4x8+3x4-4+1

—324+12-4+1
—32+12-4+1
Id: 99 R =41
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AT YT TART T TGUET f(x) = 2x* = 73+ 12x2 — 17x + 7 A& AF d(x) =2x -3
F AR TR A8 AY R =T TSR |

QT
Tel, flx) =2x* =73 + 12x2 — 17x + 7 9% 991% d(x) =2x—3 3 |

3. . 3 c o c 3
g, ST d(x) =2x—3=2(x — E) gel, X — SR x —a "I AN T, a =584 |

i, 9 ATHATAR

a9 R =fa)
/) =20 =76 + 127 — 17G) + 7

81 27 9 3
=2XE—7XE+12XE—17XE+7

_ 81-189 +216-204 +56  —40

8 8

A 99 R=—5

FEIT f(x) = 4x* — 23 — 3> + 3x — k A8 A& d(x) = x — 2 F AET T&T 99 12
@E TN k B A TR |

S

AT : T,
TEIEA flx) =4x> — 4x?+3x —k, 9516 x— 27 99 125 |
A, T JIEAATEAR
99 R = fla)
F94T, R =£(2)
a4, 12=4(2)*-3(22+3(2) -k
qIaT, 12=4x8 - 3x4+3x2-k
qga1, 12=32-12+6-k
qI4T, k=32 -12+6-12
qa. k=14

BT

Wf(x)=2x2—5x+k?g(x)=x3—x2+kx+5§aﬂ1§x—2ﬁ'ﬁT*TTI?f
AT AR ASG T k B A Heptegard |

Ulegeh 0T, Hel 90 C 19




qUTE : TE,

TETEITE® flx) =2X% — Sx+k T gx)=x3 — x* + fx + 5 q91 9T x — 2%
9T TR 3 |
AT, f2)=2x22—5x2+k FTae, A2) =g(2)
AGAT, -2 + k=9 + 2k
=2x4—-10 +k
AIAT, -2 -9 =2k -k
=810 +k agar, — 11 = k
=—2 +k AT k=—11
HiT, 2g2)=Q2)’-Q2) +tk2)+5
=8 —4+2k+5
=9+2k
I 2.1
1. oo wwaeEs! ST fqeer {5 fea (V) e :
(®) FGIET fix)=x>+x% +x+ 13T g(x) =x+ 1 9T fx) + g(x) ®I fsIr *Hfa
e 7
a. 1 b.2 c.3 d. 4
(@) FTEIL f(x) ATs AT d(x) T AT T&T ARTHRA g(x) T 99 R &7 99 TgIeIee:
f(x), d(x), q(x) T r(x) F TFET TAR TH FHF Tel g7, 7
a. flx) =d(x) x g(x) +R b. flx) =q(x) x g(x) + R
c. filx) =R x g(x) + d(x) d. fix) =d(x) x R+ R
() FEIET fx) ATE x — q F AW TN 9T Hfq &refr ?
a.0 b. 1 c. f(x) d. fla)
(&) FEIET fx) ATE ax + b A NI T 99 Hie Erar 7
a a b b
a. f(;) b. f(=7) c.f(=2) d.f(2)
(@) @EaEd (x3 —x2+ 1) @TE (x — 1) T 9RT &7 9 i grar ?
a. 0 b. 1 c.2 d.3
(=) @I x* + 3x% —kx + 4 A% x — 2 A AR &I A9 4 3@y A k BT A
BT T
a. 10 b. 8 c.4 d.2
2. 99 HIAFR! FIA @l JHIOIT THRE |
95 )
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3. fesuar sEemn 99 Qe TRt T O 9 WIS
() (FP-x>+1)+(x-2)
@ (FP+5x*—6x—16)+(x+1)
@M (6x> +4 x> +3x+4)+~3x—4)
(& @x*+5x —2x*+7x—1)+(2x+06)
4. (&) FEIEA f(x) =2x° + 3x2 — kx + 4 TS ATF x + 2 o 9N a7 99 16 &=
A kT AT 9T SR |
(@) FEIEd f(x)=8x> +4x>+ (k—3)x — 7 ATs ATSIeh 20 — 1 o AN T&T 99 — 2
e W k Pl HIF Ol A3 E Y |

(M) FTEIed f(x)=x>— (p— 2> — px + 28 A5 x + 3 & ART & A9 10 &+
T 99 F1eA FIART TR p Bl HIF I AR |

5. (F) FEIEIE® f(x)=2x—(k—2)x2—Tx+ 147 g(x)=3x>+8x2 —kx + 6 TS
X+ 2 & AN el 99 SRR AT Wo AW AT YANT T kBT HIH

T SR |
(@) FEIEIEE f(x)=2x> +hx? — 10x + 8% g(x)=6x>—hx> + 63T 2x — 1

T W TET 99 SRTeR AT W 99 | YANT LT /T A 91l A TS R |
() FgIard f(x)=x>+mx*—nx+6 g x + 2 o AR AT 99 243 x —3 o 90
Tl 99 54 ATIG A AT A TART W m T p B0 A IAT NS AR |

CASES
L@ b @ a @ d (7) ¢ (%) b ) a
c 5 < 88
2. Rrerpars @GR | 3.%) 5 @) -6 S (%) 473
3

4. @*) 8 @9 5. 1 @) 7 (M) 475
2.3 YUTEUg JqreA (Factor Theorem)
FEALT fix) =x2 — S5x + 6 AT f{2) T A3) FT HIHAE® HIq Hiq &, IdT ST |
TEURTT f{x) AT x BT A B G2 Ax) T 57 7 & [UHEUEE® x —2 T x — 3 o dqguerd

x? —5x+6 W5 9N & A9 96T 73, SAhd T |
TEAET f(x) = X° + 72— 12x + 4 A5 AWE d(x) =x — 1 & qrarw fafrare wer =&t

HHA ¢(x) T A¥ R &A@ Fq TS, IARA T et M@ | f(x), ¢(x) T R B
T S e |

Ufemer T, Fe q0 C %




qEIRIT f(x) ATg ATSTH d(x) @ AN &N AR g(x) T AT 0 &3 TgIaIITe®
Sx), d(x) T g(x) T TR T IR 7750 flx) = d(x) x g(x)
T, FTEIET flx) e x — g o (19 AN FAvg, 99 FgIed f{x) F TSl TS
X —agdgl
OFEIE JqreA : F&UT n (n >1) HUH TgIR flx) ATE x —a o [T AN A5 A9
TEAG f(x) P TIT MUEETS x —a &7 | A fx) = g(x) X (x —a) & |
JHTUT
TEART  f{x) A5 ATSE (x — g) F AN T&[ ARTHRA g(x) T 99 R ga1 AT fatgaraar
fx), (x —a), g(x) TR &I T TH THR &
fx)=qgx) x(x—a)+ R ............. (1)
TEIRT fx) ATE x — q o AN &1 T80 ART ST AT FHIET (1) /T R T AT 0 =T

AT, flx) = q(x) x (x—a)+0
A, flx) = q(x) x (x — a)
AT IgIST f(x) Bl (x — a) TIaT qUAEUE &I, THIUIT 94T |
TS qreas faee
gfe T8 n (n > 1) & FEILH f{x) FHI TUFEE (x — a) 9T 99 fla) = 0 &3 |
THIIT
(T TG fx) P TITETE x — a AT
fX)=q(xX) X (X = @) cevreerrenns (1)
FHIEHRT (1) AT x B AT g AT
941, fla) = q(a) x (a —a)
FI4T, fla) =q(a) x 0
A fla) = 0 THTOT 94T |

TEIT f(x) = 2x3 — 5x2 + 4x — 1 T TIA LTS x — 1 81 HAT AR TR |

qHTEN : TE,

FEISIT flx) = 2x> — 5x2 + 4x — 1 T T3 [0HEE x — 1 B |
a4, f(1) =2(1) - 5(1)>+4(1)-1
=2-5+4-1
=6-06
aq: f(1) =0

AT TG fix) =2x° = 5x2+4x — 1 & UZaT OEETS x — | &I, THIT 4T |

R0 ) Ufeger TITd, & q0




TEIR f(x) =x°— kx* + 3x + 6 BT TIT UAEIE x + 1 AC k B A bTeerd |
IO : Ue,

TR f(x) =X — kx® + 3x + 6 FT TIAT TEEATE x + 1 B |

a4, fl-1) = (-1~ k(-1> + 3(-1) + 6

d9a1, 0=—-1-k-3+6

e, 0=2 -k

AT k=2

T f(x) = 2xF + 3xF71 — 5x + 12 B TS EETE x + 3 WY k W AN
HeTeTE |

SRIRIG]

FET, I f(x) = 20 + 3x5 ! — 5x + 12 T T3S 0TS x + 3 F |
A, f(—3) = 2(=3)<+ 3 (=3)' — 5(-3) + 12
Agar, 0= 2(-3)% + 3(=3). (=3)' + 15 + 12
agdar, 0= (-3)"{2 -1} +27
q9gar, 0= (-3)* +27
A9, (3) = (3)°

AT k=3

TEIT f(1)=2x3 — 7% +Tx — 9 T HRA T I TEITH! TIeT TPAEE x — 3§ ?
AT
FET, TgIET f(x) = 2x> — 7x% + Tx —9 T TIAT MUHETE x — 3 F |

AT, TSI agel = k

a9, JITATER,

f3)=23)*-73)*+73) - 9— k
dI4T, 0=54 —63+21 —9 -k
AI4T, 0=3 — k

AT k=3
A FgIerd 2x3 — 7x? + 7x — 9 dATC "I AT 3 2 |

Ufeeger TIiora, e q0 C {9




A9 2.2

1. ST WeEs! SIIR e {5 fogm (v) e
(@) FEIGT f{x) T TS AEIE (x—a) T fx) s ART & £(a) P AT FT &5 7
a. 0 b. 1 C.a d.—a
(@) FTEILE f(x) ATE TIT W [UHGUS AN & W f(—k) 9T I [0HEvs
BT T
a.x—a b.x +k c.x—k dx+a
(A1) A HAGTATHT FTgIST fx) Pl TIT UEETS (cx — d) &7 7
a. f5=0 b.A—5)=0 /D=0  dA-9H=0
(&) afg Tgar agTe x2 + x2 + p + 1 F TIAT HAEE (x —1) AT p FH HH
Hi g ?
a.—>5 b. 4 c.—3 d. -1
(3) IE T3 T el 32° + mx? — Tx — 3 % TZT UHETE (x + 3) 9T m &l
A Hid &7 7
a.2 b.3 c.5 d.7
2. TUEUE HIEFHR FIA ACTEE | @IS HEFATER flx) ® TIl [UHETS
X —a 8 9AT JHIIT TRl |
3. At TedT n(n> 1) & TIET fx) H TIT TOFEUE x — g 9T A9 fla) = 0 &5 9T
JHIT T |
4. P AT UEEIS FEA TANT T FAIG THEI
(@) FEIE fix) =2x% — 11x + 15 FT TIT UAGE x — 3 &7 |
(@) FEIET flx) =2x3 — 7x% + 13x — 5 T TIAT UAGUE 2x — | &7 |
(M) FEIE fx) = 2x3 — 5x% + Tx + 5 F UIAT qUHEGTE 2x + 1 & |
5. (@) @RI f(x)=4x%+kx+ 8% UIl HAEUE x + 2 9T k Bl AT HbR4 |
(@) FgIET f(x) = 2x3 — kx? — 8x + 5 %I T3l MUHAEUE x + 1 94T k I AA
epTeeT |
6. (®) FGIET f(x) = x> + 6x2 + 1lx + 1 AT &H(q SISET I TgISTHl T3]
TEETE x + 1 9 ?
@) Fgaed f(x) = x3 +x% — 17x + 7 91 Hd a1 Iad TgISIAHI T3
MUHEYS x — 38 7
<R ) Ufega T, e 90




(W) FEIEE f(x) = 23 + 9x? + 26x + 30 M H(q TS I TEILAH Tl

MUAEE x + 4 5 7
I
1.(%) a @) b M c (&) ¢ @ d  2-3. Freswarg EeTe™
5.() 12 @) 11 6.(F 5 (@) 8 (M 6

2.4 Uit A 9T (Rational Root Theorem)

fe3TT TYE® FAT T SR THar :

(@) & FHEHT 523 — 632 + Tx — 6 = 0 AT =R x = 1 IET THIHI AT g3, ?
@) 5x% —6x%+ 7x — 6 F UAEUSE® HEA IAT TS Hicheeg, ?

(M 5x3 —6x% + 7x — 6 F MHEUSE® FHF HT el ?
feUl n AUHT FEIET FEERT © @x" + a1 x™ 1+ L tax+a =09 a ?
ap FHM FYU UTSF (leading coefficient) T =R 9T (constant term) HUHT ITH

o o 0 >
e Tent e Bete — a_ T UIETe

C p C o
HIT + = g | AAATE o AT
q

) o p C C
Hel 1T W | STel, x Pl HFHIId Hele® + — 3 AYdH YIhl BYHT de U |
q

AR | AR AN T TgUaIEEh] GUSIhU U Tgaard FHIHIUEED] &
T b | TZUTT FHIHI f{x) = 0 ATg AT T AEE FHIEHIUEH HAB®E o1 A8E

(roots or zeros) B | AGTRTTETH] GUSHIU T TEIGIT THIHIUEEDH] e T ehl AT
o1 dfeel TS HA Il SIS, |

feft 3 WuaT TPUEIATE GUSHIUT T TVEE

(®) TG f(x) FT TRe&dle b ATATEHH] Tl HHAT HATITR |

(@) I flx) 1 dfgell qAEve {Tehreder o [q3usr qgq<asl @=R 99 (a,)

o o Q

f, s A R
¥ 3fy TUEF (a,,) T ATATT — FAPTAT AT TTHT AT, | TGS, 39T T ETH]
.

>

WWWWW(x)m?dﬁ%rw*@—xzil,iz,ﬁ,i%,

i% He A TIAT x I HIF ET TgILAR] AT 9T AT, |

(W) TG AT x BT FHT AT TEILAHT ITEET TEIEIbT AT 97 AT, TSered
AT Al 9aRT TR ARTRA g(x) MdTeterd |

(&) TSUT 2 HUH AR g(x) HETaaeals TadTs GUeleho THe |

N

ard |

(¥) TFUMG TEIEA f{x) BT AT UAGUSEEHT e

>

Ufegep ITTe, et q0 C <3




GUSIH T : x5 — x% — 10x — 8

T
Tel, Fgaad f(x)=x> -x2-10x — 8B |
o, ATANE A reFE,

NCIIRRICES 8 T UTTETS 1,2,4,8
RS e x = + a_w Ere 1w aeave |+ GO
qqY, TR AT UAEvEe® @ x = +1, +2, +4, +8

AT f(-1)=x—x*— 10x - 8= (1) = (=1)>— 10(-1) — 8
— 1-1+10-8=0
TId, FEIEA f(x) =x*—x2 — 10x — 8 & T3l @S (x + 1) = (x —(—1)) & |

o9, FEfer AT fafaera

K
K

=x%—(4-2)x-8
=x% —4x+2x-8
=x(x—4)+2(x—4)
= (-4 (x+2)

AT FgIST f(x) = x> — x% — 10x — 8 I MUHEUEE : (x + 1) (x +2) (x —4) &1 |

THER & TR : (x — 1) (2 - 2x - 12) +12=0
TN : Te,
TEET : (x — 1) (x2-2x - 12)+12=0

qaar, x° - 232 - 12x-x*+2x+ 12+ 12=0

qgar, x° - 3x2-10x +24=0
T&l, ggaard FHEHT x° - 3x? - 10x +24 3 |

o, ATANAE A reFE,
24 T TOTETS 124,812,24
R [ X =+ T TS =t ——— &=

¥ ) Ufeger TITd, & q0




qqY, TR AT AT qUEvEe® @ x = +1, +2, +4, +8, +12, +24 81 |
w79 f(2)=(2)* —3(2)2-102)+24=8-12-20+24=0

Ty, Fgaad f(x) = x3 - 3x% - 10x + 24 F TIT THEETE (x — 2) & |
o, AT AT fatdgene
2] 1 -3 —10| 24
< 27
RIS —1.-\"L-12""|' 0 =(x-4) (x+3) (x —2)

o, qgIaIT HIHUTETE, flx) =0

el g(x) =x-x - 12 qgal, (x - 4) (x +3) (x —2)=0

=X - (43 - 12 qqq, x - 4=0, ~x=4
=x*-4x +3x - 12 ggar, x+3=0, ~x=-3
=x(x-4)+3(x-4) AT, x -2=0, ~x=2
=(x-4)(x+3) qq@:x=2, -3, 4
A, TUHETS HIEAATE, flx) = g(x) x d(x)
I 2.3
1. @I f(x) = x> - 6x2 + 1lx — 6 &1 HaA/eTe® 1, -1, 2,2, 3,381 %
gIgA, TIEU [ [UHEUSe® Il dSed |
2. HUEE 2,47 6 9UH GgUL f(x) MHTeTerd |
3. GUAH THA
(F) X>+6x2+11x+6 @) x3—3x>—4x+ 12
M ¥ —8x2+ 19x — 12 (&) (x+2) (x2 — 11x + 48) — 120

() (x —3) Bx*—x*—10x+2)—10
4. FHH B THRIY

&) x>—3x*>—10x +24=0 @) 2x+3x>—1lx— 6=0

(M) x>+ 26x=9x>+ 24 (") x*-4x>=17x—-60

@ x+4)(P*—x—14)+16=0 =) (x —3) Bx*—10x +2) =10
I4Y
1. TEIET £ (x) BT STFE® 1,23 3 &9 | A TEIEH £ (x) T TOAEISER (x —2) (x—3) (x—4) & |
5 X122 —10x—48 3. (@ (x+2) (x+3) (x +4) @) (x+2) (x-2)(x—3)
@M (1) (x—2) (x—4) (@ (x—2) (x—3) (x—4) @ (x— 1) (x—4) 3x—4)
4. %) (2,-3,4) @) (2, -3, ‘71) @ (2.3.4) @) (3,-4,5)
@) (-2,4,-5) =) (1,4, %)

Ufegep ITTe, et q0 C R4




™I A STen (Linear Programming)

qis 3

3.1 uf¥==r (Introduction)

AfIFTH ATRT T YATH ANTAH] ATHE T HI Tk (GFHT B &7 | THHT AT
9T g fata=r Tafawed o fafy W@ aisEn &1 1 W@ ArSErel A9grRT fEde
Tiurast Leonid Vitalyevich Kantorovich & & 1939 -

AT (I TWHT g | A TAF ATIRUMRT [qhre Il
farear gaT Jifwd Graareaee fa=rdT @= Fardres ag Ig
TSI TRt ATNT JART TR 9T | I ATIROMATS a1
1975 AT SHREA AT A9 George B. Dantzig o
AHHA FAT T JGHT FHHAT ATAEEH] ATITFTH IJTARTHT
MR, AFTEA, ATIRE, ATATATd, AN, Icdred, feargmeamad fafae e=ar g

g |
3.2 Y@ FEAEAEE (Linear Inequalities)

AT PATEEATE MO AT A& Fiepra, ? A MU qT & Jiopes 9

& frtesars aEnfaEAT of YETeT Afees, Saw e

(%) FAATS BRATE Thel AT TEMHT 2 HUAT ARG, |

(@) AYTAT AR AR Il TH FUR] FHT FFATHT 16 qUHT FATE |

() TS ATRIT AUH & 750 a1 & 1599 FAH T T 25 I AT ATIHAH I
HiAHATE [ebel Fehgr arel ?

HITIRT (F) FITHT GLAATS TIATE Thel ATSTA AR FHIATS x of TATST TH FIAATS

wforcirer AR x < 2 e Afheg | IR (@) FITHT ST AR AR T T

JHIATE X o SATSAT TH FHATATS TATH ATRAT x > 16 F&T Hichrg, | AR TSIl

HARATHT UFAT AT AR AUHTA I T ATHHATRE (@A ATHAAEE & | TG0

« WIFART (T) FITHAT FeH T BTITR AGRATATS FHHIT: x ¥ p AT [GgUH THLATATS

TEHTAATHT &A1 5x + 25y < 750 ET Alcbrg | Teb TAT T2 FAATKT @A AGHHAATATS

G T@TSaT MHAAEd =RIEs IS IS, |

TF TIT0 q5 AAGHT G AGATAATATE AQIAAAT @IST FANT TRA AEE ¢
TR | : [GSUHN T ATHAATATS THIHIHT T, |

L.V. Kantorovich George B. Dantzig

% ) Ufeeger TIfora, e qo




RO 2 AFHAATATS AHIEIH] FTafAqebls o @Iy IHHAT s@rgde, | afs > a1

< ferg 9uHT fareegfad W@ (dotted line) AT S@TSATE ¥ Aie > =1 < =8 AUAT

319 @ (solid line) & I@TSTE |

=R 3 feSUH ATAEATH B AT FPEATSH XA TWTHT FIA TFAT T faegelrs
Fguebl AR TeqTe | 7T : (0, 0) <8 2x+y <5 WT @ 0 <5 () 94T |

RO 4 qET faeg [SSUel SEHTAATHT TEET MU Aty qcd HUHT o ATHTAATD]

B & T g HUHl AR 98 99 d9cd HUAT I AqHATR e

&7 TRIET0T forvg AUehl &TAel [FaRiaiay ue |

TROT 5 YTRAT T favgepl Tcd HaRdTel 7 GgUR AGHHATH ITHATS TS

HUHTA B ST FAT TRY SEI39E, |

AT BATRA TRUHT ATTAS T ATHAATATS AGITETH] (TR d@13q A,
(®) x <2 H J@IAT @) x > 16 & d@m=a (M) 15x + 25y > 750
w\r\ ié
Y4 . : B Y
\ i

L o] : | : : (0 :m)\

il

i 100
-zl - \.

4 2 0 a 100 0[50, 0)

-100

100

ST ATTATEETE QI AN -

(F) x>0 M@ x<0 My=>0 &y <0
) x >-1 (=N x <2 (B 2x+3y<6

HHTI

Tel, [GgUH Uk =dgdd WA AGHAEED] A@=T Jodd ATAAATA (a7 I3 @

X- A&7 AT Y- A&THT HieA [a7gHT TR @M (@R & AFHAATS [ SAqh AT

DIAT 9T S@TSURT & |

Ulezeh TMoTd, HeT 90
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} i
L e e ! BT 1 ! 4
2 2 ngiﬂ
- 0(0:0) B - xko 0(0.0)
4 2 ] o ‘?X 4 | -2 .0 2 ‘:IX -4 -2 q (0.0} 2 4 ¥
i IS I ) [ ) ) | 2
SIS [ ———— | | | | -
~ =~
(€) y < 0 H d@I= () x > —1 F@rad () x <2 H @I
. ] i
. I I O ! !
| 4 1
i | |
| |
| |
2z T I
i [ ]
| ' |
o(0:0) [ O(1Y) x> -1 <2 :(:_U]
4 [i] 2 4 4 2 | |0 2 "
x | v| [ IR AR
{ | X
-2 I 2 2 :
yE0 0 [ o
|
|
4 }—a I :
| A

7, [Tguet I TATEd [T ATAAATREATS A@IT=THT SETIT o AGHTAATHT Fafeee

ATHETH FTHIEIU (5 o CATHT T4 g5 (a5 IdT ouR §Rd 3@l fg=s | feguat

TEHTATAT el GLTeq07 fovg TCR [4ZUHT SGHAT AV g ST @I HT SraT ey
@A |

(@ 2x+3y=6
Tel, AFHEAT : 2x + 3y < 6 T FHTIT FMHT @Thl THHI

2x+3y=26 . (1)
FHTH (i) @E TTRAT fg=" 9 T@Tars AT g % g5 (d=ge o e |
Fg x =0 ¥7 y =2 x| 0] 3
' 2 0
afe y=09T x=3 +

qad, famgew (0,2) 7 (3, 0) TR S @1 2x + 3y = 6 &I J@Ira fg=t | AqH=arar
< foes wuser @ (i) # 3 v fas |

= ) e TR, & 0




e, AFHEAT : 2x + 3y < 6 A &
@t (1) &1 FHardefe 96 FH4T Il amsd
qrean g O(0, 0) A5 FAFHEAT
2x + 3y < 6 HT e :
2x0+3x0< 6

qIar, 0 < 6 SH A & |

&, Thew fawg O(0, 0) @S A=A
D 2x + 3y < 6 HI AT A AUHTA I
AHHTAATR] B &7 GO0 favg (Fal,
IHE) O(0, 0) AT &7dH T |

dﬁ‘ei, feguepl HTHAT 2x + 3y < 6
® TALAT @I 2x + 3y = 6 B TRIEAT

fag O(O O)i%l??ﬁr &9 9 WUHT 4T

ZERE D] EIn| AT TRl
CIEIICER adleUbl o |

3.3 YET FAEAT YUt (System of Linear Inequalities)

fead AEHFAEEAE AGTEAHT TRA T | i Ay 6 U9er a0
87 g 97 99 qFAqE ® AT 8, S AAAs ST T SRS ML Sy

frrepTeeTe :

Ix+4y<12,2x-y<2, x>0andy>0
faguerT qHTATES: 3x+4y<12,2x-y< 2, x>0¥y>0 AT A=A EES ! el

AIHTAATE R FIAT &1 TART AGTTHT AT

TR TE@TT S&T 8 A3 |
x [0 ]4] |x |0]4
y [2lo] [4 3]0

HITTHT AT AHTAATHT BAT TRUDT FIFT &
ABCO T @HTHATH! AT9RT &1 & (feasible |
region) & | TJAA T A1 U dEl WA
AGATAATATE TS A@ITATHT T@IST AT 8
&9 YTl WUAT T&1 8 &9 Iidiay agHsl
&7 (convex polygonal region) a5 | JqdTs
W YW AFEAT YU (system of linear

Ulegeh 0T, Hel 90
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inequalities) A=g | T TG ATHTAAT AR AT 8ot &ehl ofdifages feguar
qe W AGUHAEEHT W g7 | TG AT TG AFTAAT JOTrhl IRt e
T ATTHTA T YATH HIF I IdqT a3 Alhe; |

TT AT TEHET TE W ATAAAREATS TS A@ITTHl q@rgal SwIday agH
ATHRPT AIVRT & &TeATs @A AFATAAT GOl A, | A TG AFHTAAT JOITeATeh
qIRT 7 aepl ofiifamge® fagus 99 W aaquHaeed AT g7 |

:

Reguat ST S TIReE S S /N

TS ARSI AL | ')K\

AT X < S X
Tel, [agusl Yrhare drHr W@ (boundary line) AB Zh AN

F Tz [dge® A(-1, 0) T B(0, 2) ¥ fadrste @1

CD & 3= fa=ge® C(0, 3) ¥ D(4, 0) & |

AB TR STH I@TehT FHIEHT

X Y _

g T2 =1

2x—y=2
o [q9TsT T@r AB &l FHIE 2x —y = — 2§ |
ud, T SAAT I kA favg O(0, 0) TLTeTT favgept &wT fefar
CD 9UR ST I@Tehl FHHI

X Y

4—+3_=1

3x+4y =12
~ fa9arste T@r CD &1 FHIE 3x + 4y = 12 &7 |
7, & &AT 99 F fawg O(0, 0) TTeTT faegept AT feran
3x+4y=3x0+4x 0=0<12
S AT d FHHTAAT 3x + 4y < 12 55 |
qA: AR AHHATARE @ 2x—y > -2V 3x +4y < 1281 |

30 ) Ufeger TITd, & q0




3.4 3G ATAATHT TATATHT JHTLTH (Solution of Linear Programming Problems)
W@ grer faty fafe= @rerer aaive T ST guees qutdaT e AT

TANT TG | THRT AN IANT, AR, FTHTIASHHT A AT IeATEA AN FH T
T ATRT 8% 9 IV G, I UAH Yol qRATIT TRes; | @ ATSAHTAT AT
IATH (minimize) TIT IATET T ATHT ATHAH (maximize) T AT =g | @A
AT % @ weq (linear function) # fR=rd ¥de® (constraints) fagTar
HIXITHT ATIHTH T FATH | [Aebllemg | [ ATSTATGR=d] FHEAEEHAT ATdhdH
T gATH A Hhlequd WA waqdrs 3¢9 Fed (objective function) 9iHwg ¥
ATHAATHT BIHT dd AILIEEdATs I (constraints) A |

W AT GHEES e T qearel [afdg S | df g1 I fafg T faveia
fafa | @&t ww fafgeare |/ T ISR THEES 89 g, | W% fafdgere @

AT THEATER FHTGTT TH qAh AEwd! AN ‘I?("“c%ﬁ

WY AT FAEE FAE TH FANT ARA SR0ES

TR | (TR WA AGHAAEEATE TS TTHAT fg=idd |

T 2 F AFHTATEEH AT &l &7 (Feasible region) =T TSI |

=R 3 IR & &7 Uk dg¥sl 879, 9l agisiel ilamgesa [Haegs Jrhdre oar
TS IET HATHT TETTS |

TR 4 IE9d HAAATS ATHAH T ATHT AThTH AT T FATH TG FTAT
ATH | I ARSI |

HEA : Z = 10x + 12y T (Afafad Saeam i sfiead T FAqH A1 Heatelei
x+2y<12,3x+2y<24,x>0,y>0

AT : L,

faguat ®edd : Z = 10x + 12y

FHMAES @ x+2y<12,3x+2y<24,x>0,y>0

[ESUHT ATHTAATATS THIHIITH] TEAT

x+2y=12 .. (1)

3x+2y=24 ... (ii)

o )

FHTE (i) @5 TTRAT fa=T o T@Tars AT g F g5 (awge® qaT amsal,

x [0 |12
y |6 10

qqY, @M x + 2y = 12 fa<ge® (0, 6) T (12, 0) 9QR S, |

Ufeeger TIiora, e q0 C By




AqE, FAFAE : x + 2y < 12 fad & 97 s e g5 0(0, 0) A% AFHAAT
x4 2y < 12 9T T

0+2x 0<12
q9dT, 0 < 12 57 q7 B |

T8, e fag 00, 0) @ AMUAT @ x + 2y < 12 W AT I qUHA I
ATHTAATH! B & T fag O(0, 0) TTHT &TAH T |

®fY, THIE (ii) @S ITRAT fa=T I @IS AT g F T8 (a5 qal asar

x |0 |8
y (1210
qad, @1 3x + 2y = 24 fagez® (0, 12) T (8, 0) WX 5, |

oS, AGEAAT : 3x + 2y < 24 o fad &7 @0 (ii) *1 HAUEE TP A I ANSH
e faeg (0, 0) A% AFAEAT : 3x+ 2y <24 AT W@ 3x0+2x0< 24

A9, 0 < 24 SF HA 2 | .
T, G fa=g (0, 0) A5 A=A ~
3x + 2y < 24 HI IAEE oA AUHA I '/
AFHTAATET BT & T famg O(0, 0) HTHT |
EAd® T WUH AT &dh AR Fogae garar |
TN T AFHAAATEE x> 03 y > 0 FHA: _L
-5

Y - ST S ATa® T X - ferTeaT "y fav
AUFH AlRldh FHAM AR e q@rsa,

TS HITTHT Tl ATATTATEE DT AT & & | 5
TIh! AGITTHAT SETTTHTTH BT qTRTHT AT

Fgqst ABCO 21 | 8951 ABCO &1 ofrifage®a! Heemg® O(0, 0), A(8, 0), B(6, 3)
7 C(0,6)F |

o9, Z = 10x + 12y |1 dfagewsr Haemgs 0(0, 0), A(8, 0), B(6, 3) T C(0, 6) FHET:
T

000,0)"r Z=10x0+12x0=0

A8, 0)¥T Z=10 xx 8+ 12 x 0 =80

B(6,3)" Z=10x6+12x3=96

C(0,6)F Z=10x0+12x6=72

A Z 1 Afdmaw J1 96 g7, 99 fa=g B(6, 3) AT U8 ¥ AGH "1 0 g 97 A%
O(0, 0) T 9% |

3R ) tfsm T, FeT 40




1.

2.

3.

Ulegeh 0T, Hel 90

AE 3

feguar wyreEd! SugE fawer fs faew (v) TR

(<h)

gfver uep fem|T % 600 9T FeT FHTSS, | BiXehl U faqhl FHISATS X AT
qAHT HEA el AFATAA Fel & ?

a.x > 600 b. x > 600 c.x <600 d. x <600
(@) FISHISIHl TS HEGHAT qTIHH FRAHT —3°C & TG | FISHTSIH TS
HIGHEH! ATTHAATS x AT [GGUHT FATATS TART FH AGHAATA TATE, 7
a.x>-3°C b.x>-3°C c.x<-3°C d.x<-3C
() FAFAAAT 2x — 3y > 5 AT TAh] HEH HA favg AT g ?
a. (0, 0) b. (1, 1) c. (4,3) d. (5, 1)
(") Ieed ®Aad : Z = 3x + 4y AC gAL=H fagee O(0, 0), A(9, 0), B(7, 3) T
C(0, 8) el %1 favgHT AlgehaH ATA el 7
a.f 0(0,0)  b.A(,0) ¢ B(7,3) d. (0, 8)
(@) fasusl dEraadg JTArsH ATATHAT 2
qAR] HEY H Bl 7 L]
a.xty>2 b.x+2y>2 i
c.2x+y<2 dx+2y>2 (0:1) H“h_h
feguaT SRS SETe e - : —— .y
() x+y>3 @ x-y>0
(M 2x+3y<6 (®N) 3x +4y > 12
) x-2y>3 (&) 3x-2y>4

fesuat ST Tefaeser A@Taa Rt AT 8 & I SR

() x+2y<6,x>0

@ 2x—y>4,y>0 Mx+y<l,x_y>1

(&) 3x+4y<12,2x—y<0,x—py<2, x>0¥y =0

() 2x+3y<6,3x-y =0,x=0%y>0

@ x+y<2,2x-3y<6,x>0andy <2

C =




feguar JEfeAene ST RS &7 TR FARAARE T TSTer :

() Y
g
N
X' < > X
N
Yy
()
Y
L3 4
X' b
< 5 > X
N\
/
/
"Y|

() A

P (x,y)=3x+5y
x+y<6
x-y>2
x>0,y>0

: F=3x+2y

x—2y<?2
x+2y<8
x>0,y>0

4.
(%) SR
X' <
0
4
Yy
(M)
Y
4
/
X': — |
Vv
5. Frfafea s afreaw T AaH A Weaeed
() AT : Z=3x+2y
x+ty>6
x—y<4
x>0,y>0
(M) AT : Z=3x+ 5y
x-2y<1
x+ty<4
x>0,y>0
(%) B F(x,y)=2x+y
x+2y<10
x+y>1
y=<4
¥ )

Ufemeh ot e 90



6. HIABT d@ITETATE FAT TRTHT AT

SIS ARATET AFHAAEE Il SRISHESE

Al AHAAAEEATE AT B ATEwaE

—

LA SEP

3e9T ®ed - F(x, y) = 20x + 30y &l

ATTHTH T FATH A [AhTe o |

P'\.
—~
N~

=

¥

1. (%) a @) b M d (¥) ¢
2-3. ITRE® RIeTdhars s@ree |
4. (%) 3x+2y<6 @ x+2y<0,x-y=<0

Mx-2y<1,x-3y<2 (e) 2x—y2—2'3x+4y§12,y20
5. (%) Agwaw Z=17fa= (5, 1) T Fgaaq Z =0 (0, 0)

(@) sAlgerad P =22 fa= (4,2) T FAa9 P=6fa=< (2, 0)

(M) Afghaw Z =14 fa=g (3, 1) T =Aa9 Z =0 a5 (0, 0)

(") eAfgepan F =18 fa=g (5,%) T FaH F =04 (0, 0)

(3) Afgawd F =20 fa=g (10, 0) T =Faq F =2 fa= (-3, 4)
6.3x-2y<9,3x+5r<30,x>0,y>0

AftghaH F = 14 fa=g (5,3) T =FaH F =043 (0, 0)

Ulegeh 0T, Hel 90




Im dof JIdIOT (Quadratic Equation)

4.1 ufv=xr (Introduction)

FEARTRTRT BTATEE 2 TR THIEUEATS a¥ FHIHR ey | Aroirae e
ARl ®TA] T4l ARG afEgT SAquUenEy, i
agqr  egedr - Al-Khwarizmi (780-850 AD) @ HIHw=3 |
d@d  Al-Khwarizmi @18 demiforaer  frarer &qar fage [
AR B | IAATe A AHIERUR g T AREBR o
JaT W JAT A FHEUAS  FAId T A@IAH I
T afedr fordster &A1 fageg | Al-Khwarizmi & ST T&T%
Kitab al-Jabr A1 fe=g afa® wgwars Algorithm TsTepr &9HT
YIH Y YA TR AT @A JAT A AHIBIUEATE AT
BIHT AMGURI IFT TEAFATs Al SSTITael 719 {33 |

THE ax’ + bx + ¢ =0 (a #0) A5 TH T AR A THHIU A=, | THHIT
ax’ + bx + ¢ =0 & @@ea U a1 N ATFRS g8 Sqars qrrarar (Parabola)
AT | aFT FHIEHRITH] QIR ATHR A dF TGATE® a, b T ¢ B AFAT 9T T |

RTETATRT {qem 9fvadd g fargars g#al fag (Turning Point) WA= | IRTATTH]
T[T favg § qRTeTeTeRr ofiifarg (Vertex) T |

Al—Khwarizm

4.2 Ad y = ax’+ bx +c¢c @S y =a(x — /1)’ + k BT FAAT FAGAROT
(Conversion of Quadratic Equation y = ax’+ bx + cinto y = a(x — h)? + k)

T BT y = ax? + bx + ¢ WS y=a (x— h)? + k TG0 @Ak 11t Frfatad =t w@o
T YR ATATSTIE, ©

y=ax’+bx+c

AT,y = afxd + 2+

— alx Doy 2y 4 E
qI4T, y = a{x +2.x.2a+(2a} (Za} +a}

b 7 D‘z e
94T, y a{x+ Ea} 4a2 }

a

b bi-4
T, y = a{x + )7 - ()
b bi-4
T,y = alx + )2 - (— )
b 4ac— b® .
T,y = af(x — (= P+ () - (D)

3 ) Ufe® TIoTd, & 90




y=alx—h)’+k ... (ii)
9, FEE (1) AS FHE (i) ET AT T, h = — %,kz‘m;”z

aq: IRTEE! ot (b, k) = (—i tac” ”)?trrﬂammam h=— 2

Za
4.3 T HAT y=a(x—h)2+kz€rﬁm%ﬁa?r@%r
(Sketch the Graph of Quadratic Function y = a(x — h)’ + k)
T AT y = a(x — h)> + k B Q@A @@= (Sketch) TS TNT TRISAATHT ToABT
ERLRIEPRIURITE=
1. YRTENTR PR
T FAT y=qa(x —h)? +k 91 g & 99 g9cHE (g > 0) TTAT qRIETAT AT
Tebehl ¥ TATH favg g7 X Afuwad fawg g3 | TS g H AT HIMHS (q < 0)
TUHT YRTETAT T Febebl ¥ ATTbad 975 g7 a¥ ~IAaH (a5 gad, & © dfear
A=A FAaH fag (—1, 1) B T 390 J@i==H1 Aighan a5 (1,2) 3 |

2

)

T FAT y = — x2+ 2x + 0 H @I T HAT p=— x>+ 2x + 1 BT @i
2. AR A

IRTATATRT $Tfag (A, k) &6 |
3. UREAH GUESes

(®) -G8 : A ®eAd y=a(x —h)? + k A1 x = 0 TEET - G0 ¢ ATIS |

(@) x-@US: a0 ®eAd y=a(x —h)?+k A y=0%&T a(x —h)* +k =0 &= |
Al T A FHIHROTHT HeTg® x, T x, WG TRIEe X-HeTehl (qe® (x4, 0)
T (x5, 0) AT FES |
4., YRISATHT AT
IRTEAATHl AeT @ x = h &5 | a9, IREEN y = a(x —h)? + k, &7 © x = h 9
AT T |

Ufeger TTTUTd, & q0 C 3%




T G y=x2 — 3E y=a(x — h)? + k & T IRAAT T @i = T |

AT

T RAd 1y =x2—3 —37% y=a (x - h)> + k FT &IH IFqA Tl
Ty = (x— 0)— 3

AT H/AT 1y = (x— 0)% — 3 BT AGIAT T TABT ATNT TRISTATRT TABT [FTTAT FHHA:

AN TR, |

1. 9RMEETS AR ;3 ®ad y= (x — 0)2 -3 |1 1 garcq% (a > 0) AR
qRTETAT AT Febebl 5 |

2. urETarer ofrfar - awmEErenr offaw (4, k) = (0, -3) g | fag (0, =3) 7
RIS TATR] AATH favg &l |

3. YRR GUEEE
(F) y-\UE : A FAT p=(x— 02— 3 HT x =0 T y=(0—0)P —3=—3

ASS, | A9d, T AGLATHT IRTATATA Y- &bl a5 (0, —3) AT FE, |

@) x-@UE 2 A HAT p=(x —0)? ~3=x% — 3T y =0T,

x2-3=0
qgar, x2 =3
gaar, x2 = (+/3)2
AT, x = ++/3

Ad x=+/3=1.732a1 +/3=-1.732

T A FHIEOTH HAes 1.7327 —1.732
g | a9y, qRrEard X- qEed 0
fage® (1.732,0) T (~1.732, 0) HT F1H |

4. YRTATATH! & . qRIAATR &, x =0 T
Y= &7 g AUH qrRrarer y = x2 — 3,
JHT @l x = 0 I FHHAAT &7 |

5. URTATATR] o HIIAFT [adresl ATAHT
= N P = Tla-i-

35 ) tfsm T, FeT 40




TN EAT : y=x2 — dx + 3 E y=a (x — h)? + k T T IREAT T JE@Haq S

TR |

qHTEA

T HAA :y=x—4x + 3% y=a (x —h)> + k & BIHT GREAT &
y=x"—-4x+3=x"-2x2+2°-22+3=(x-2y —-4+3=x-2)y-1
qT y=(x—2)7 1

T AT y = (x —2)*> — | BT AQ@IAT T TRl AT TRISATATRT TABT [F9TTAT AT

RG]

1. 9RTEETH ATER a1 ®ad yp=(x —2)>2— 1 A1 1 garc8q% (a > 0) 9UHe
IRTETAT AT Febebl E73, |

2. urETarer ofrfar - awmEereRr ofwfaw (4, k) = (2, -1) &= | g (2, -1) 7
JRIATATR] IATH o &l |

3. IR Uses

(®) y-TUS AT Had y=(x -2 - 1 A x=0T&@ y=(0-272-1=(2)—-1=
4—1=39198 | TqI, TT AL IRIATATA Y- A&l a5 (0, 3) AT FE, |

(@) x-@U8 ¥ ®Ad yp=(x—2) — 1 =x? — 4x + 3 |1 y = 0 e,

xX*—4x+3=0

gqgar, -3+ 1)x+3=0 (0.3)
ggar, 2 —-3x-1x+3=0
HIET, x(x—3)-1(x-3)=0
I, (x—3)(x-1)=0 &= |
Ad:. x=14ar 3

(0.0)

T AN FHBIUTHT HeAses 17 3 g7 |
Ty, IRTEA X- d&7a fagew (1, 0) T
(3, 0) AT F1H |

4, ORTETATRT A& : TRTEATATR A& x = 2 FA AURA TRIET = (x —2)> — 1, &
W x =2 W AR g, | a9, Y-8 a5 (0, 3) &1 F30fd a5 (4, 3) &7 |

5. URTETCATH! b : AT (90T ATIRAT TRIGTATR] o@Tr=a Wb al,

M HAT p= 22— 2x+39® y=a (x — h)* + k & T IRFAT T q@e=
@ e |

Ufegep ITTe, et q0 C 3R




HHTI

c

T EHAT .y =—x>—2x+ 3% y=a (x—h)+k & BIH qGEdT e,

y =x*-2x+3=-(*+2x"3)=—(x*+2x1+12-12-3)
—[(x+1p—1-3]
=[x+ 17-4)
qf y=—(x+1)y°+4

T HAT -y = — (X + 1) + 4 H @A T THHT AT TRTEATATH [FTAES
ERINIE]

l.

TRTSTSATERT ATHR : aT ®eAd y=—(x + 1)2 +4 |1 x? &I [UMEH HOMHE TTHTA
IRTEATAT T Febehl 5, |

URTETeATeRT 9fTdfaeg : arrarererl oftawg (A, k) = (-1, 4) &= | fag (-1, 4) ¥
TRIATATR] HATThdH (a5 2T |

RIS GUSES
(®F) y-@UE : a0 HAd
y=—(x+1y2+49r
x = 0 &7
y=—(0+12+4 =— (12 +4=-1+4=3 55 |
A, y- GUE 3 ASH, | T, I HALITHT IRTETAT Y- FHE3ehl a5 (0, 3) /T F1a; |
(@) x-@UE : N HAA
y:_(x+1)2 + 4 _ (-14)
=—x? —2x+3H
y =0 &,
—x? —2x+3=0
#gadr, —x> -3 —1)x+3=0
qgar, —x2 -3x+ lx+3=0
AT, —x(x+3)+1(x+3)=0
LA, (—~x+ 1) (x+3)=0 8= |
AT x=14a1r =3
T A FHIHLITH HAg® 17 —3
7ol | q9Y, TRTET x-AETH [Fgas
(1,0)T (=3, 0) AT FEH |
RTETATH HAeT | TRTATATHR! A& x = —1 & AUl qrrarer y = —(x + 1)% + 4,
IHET WM x = —1 T FANHAT g7 | q9d, Y- A& faeg (0, 3) F A
%(_233)@|
TRTATATRT Tbd : ATIHT [FATATRT ATITRAT TRTSTATH] @ W &l

¥O
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4.4 T HA y = P AR (Transformation of Quadratic Function y = x?)

F 9 TR 99 fargeEars Ugd feemar aifiveeR W aRdr TEIRROErE At
FEH a2 A5 | e [q=arae fafasia g, Srer faeam= ¥ S+
faara e = feptaaer gwa |

1. fafasia fa=ama (Horizontal Transformation)

fezuar anferrene Freafafed wraeew gawa T8 e frareter :

() @A faguar 997 1
RS B ET B 7
(@) I FATHT AGIETEE I

TS T :

an At At © dmr et | o\ (0 (74) (4.4)
weeh ofrifagwr Mamewes
HIA B S ? i .

(&) afedl av weAdehl Sufager (-1,1) (1.1) #(3.1)

[Ty =T 6l a HeAdh!
ofrifargert fHaeTE® *id
TehTS AT G 7

(@) @& or@rreaar fegue afedr ¥ | ?
T AT AR A
fergEech [HaTghe® i (21
TR T G 7

I |
r

(0.0) 2(2.0) ¢

AT A=A afedl a1 ®edAd p = x> T &1 a0 FAd y = (x — 2)2 FT dhe® g |

HITTHT T AT HATH Ahes I PN T Fal ATTHl G | Ifeedl T AT a7 Fefeh

(e aY

ofrfagerr Maemg®e® FALM (0, 0) T (2, 0) B | AATA el I HeATH! AMUTagH]

~>

o

faTTge =T ST aT Ferwehl oMl HaeTes 2 Uhrg arar Il o | A, g

o

(—1, 1) & Fgiq fa=ger Heemgs (1, 1) 91 fag (1, 1) &1 qGgia fagaw Haermgs
(3, 1) 919 2 TehTS ITAT TR B | T A aATebT fvges T el 9T 2 TehTg ITAT AL S |
qqd, I hAd p = x> dqls 2 Tehlg AT I1&T a1 had y = (x — 2)2 IR G | Aq, a0

AT y = x2 ATe 2 Thlg A1 TR T&1 O Fad y = (x —2) &S |

Ufeger TTTUTd, & q0 C ¥9q



faemeeii 997 : 3 Red y = x? 918 2 Ushlg a1l AT&l a¥ ®eld & g < Al q@nas
pecl oy elell, gelth ol *I"i‘Sl(*Ll

T HAT y = x2 A5 h THG AT I1&T a7 AT y = (x — h)? 975 | I, a7 el
y=x2 @5 h THE Al F&1 a1 ®ad y = (x + h)? &g | a0 ®ad y=x2 s h
THE IMAT X AT (i SR &l a9 weAdd! g el A9 T Fel ATHREB
g, |

2. IrET AR (Vertical Transformation)

feguar dEteaene i TreeH
S G BFAGA TR epd fHapreer :

(%) fagUepr d@IT==HT qUH! a¥ FoAq
y=x2 A% AT T HTAT IATHR |

(@) & wAd y=x> H iR aHd
=TT fagehl [Heeg®he® 2 Thrg
fgeTgse® T US4 JGIr=HAT
TGSTed |

(M) TEL T qAT Tr=eA1ar [ages Ham
SITSY o= aeh qaR el |

(9) kA AT dehebl AT T ATRR HE& T1, Telaly |

() THI TAT dohebl HAd A&Tald |

fegUel Q=TT AURT qH Hed p = x> @15
ATHET TR BAAT IANMT DTG a0 FeAT p =
x2 T fefagaea qi=reier [a=gar Hems®es
ﬁ%am?ﬁ:m: (—2,4)a$r1qg3'r?¢'r?qﬁ;(_2,6), (—:
(-1, 1) &1 wgia fag (-1, 3), (0, 0)
Fi foeg (0, 2), (1, 1) %1 &g fawg (1, 3)%
(2, 4) #1 FEgmq fag (2, 6) gV 1 A
fageedrs HAM S I ah 9 aq
TAT y = x* T @Y ATRT AT Febapl [
B | TP USd A@ITTHT FkT AAT Aghepl
Wy=x2+2ﬁlwfr§raﬁqn—errry:x2 , .

¥R ) Ufege TTITd, & q0




ATE 2 Uhle O ATl g dohebl BeAd p = x* — 2 75 | IRTATATR! fuiarg IaTHE
(0, 0) AT faearad Ul aRTaTard e (0, £2) & |

T AT y = x? A5 k THE AT (G2A9T M6 o qhebl had y=x>+k T qa
faearae &l o Jhebl AT y = x>~k g7 | (a9 UH IRTATATH] ATHR T ATT
y=x2 F T &S |

3. IR ¥R (Combined Transformation)

N R : y = x2 BT AGITAT FG=Ae | a9 ®Ad y =2 dATs Gfgel 2 TehTg I TR0
T Ul 3 THTg HITY TIFTAR T ATIT a9 BeATelTs A@I==aH T [@= geahe Tl
fepy epTee |

A R y = x2 A5 A@ITATHT @IS =R x H fad~ AHe® ®ad y = x2 AT TET
TRy T [FF ATFE® ATSSA | TABT ATeAHT I T a9 FeAd y = x> o fad F@nr=
fg=erd |

aj'nyzxzafT\fﬂ'lﬁTOFf

X -2 —1 0 1 2
y 4 2
qfgel 2 ThTg ST ¥ a9 3 Tehlg AT TITAT-ART T ATSH a9 BeArehl alierel

x| 0|1 ]2]3]4
y|7]14]13[4]|7

HAAFT g dfeAFEE x Ty H

AFEedls  a@IaTd T FHHT A
T&T Aol =T ETEY ST a5k v |

feguerl o@If==dT T TSE ATHRF
QRTEATAT bl G | IRIEr y = x°2
AR UL CE-C L I EC U It
00, 0) T HIFT FTTATRI  feehl
qRTATATR! Sufa=gan! Haeme® (2, 3)
T IHAAT AT x =2 | 99 FAA
y=x & 2 THE A fufasia
AR T 3 Tehlg A TTATAR0
&l a1 ®eAd p=(x -2 + 3 | |
TATS IR AQITETHT T@IETH T |

qgyd, I ®wad y=x2?'|'|'s(' qfed h
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THIZ TAT TR T FFA(G k Tbrg AT | v (o 7))+ k
TR &1 a9 A y = (x — h)? + k I+,
Afe 7 T BT = x2 BT FIFT AT 2T |
TR (gehl efufavgel Heemsa® (h, k)
T OGHMHAE AT x = h @ | A A | -
y=(x—h)?+ k =g ofrdfarg &aer qRTETeT
A= | !

T head y =x2 A% dieel h THE AT TAERO I F99S k Tehrs /T SR
TaT a7 HeAd y = (x —h)2 + k 975, TET 7 a1 FeAd y = x? P FFT LA 2 |
AR UTA ] efufavgeh! Heems® (h, k) ¥ FHEAT d&l x = h g5 | a9 Fad y
= (x —h)> + k o5 *frifa &9 IREer 91w, |
T FATH AGATETDH (A~ FaeT
F.Y. | TEATHRT GHIHTOT e QISR T@ ®iea fawm
1. |y=x (0, 0) i
2. |y==x* (0, 0) SEl
3. |y=ax*,a>0 (0, 0) BRI
4, |y=—ax*,a>0 (0, 0) GE]
5. |y=x>+k (0, k) AT
6. |y=—x*+k 0, k) GE]
7. | y=(x+k) (—%, 0) ATy
8. |y=(x—k) (k, 0) wifa
9. |y=a(x—hp2+k (h, k) i
TP 4.1
1. feuar yweeH ST fawerr 5@ faga (v) e
(@) M BAT p = qx’ Pl MG FHPT [l (turning point) HTEH & 2T 7
a.(0,0)  b.(k 0) c. (h, k) d. (h, 0)
(@) a1 ®Ad y=—ax>T a> 0 I ATER HE &5 7
a. U b. N c.C d.o

¥¥ ) Ufege TTITd, & q0




() a0 FHET y= 2x2 of fqF IRTEAT & @R GHAAT g7, 7

a. X- & b. Y- &1&1 c.y=0 dy=1
(&) A ®wAT y=a (x— h)? +k B MR Ha2TgH HF T 7
a.(0,0)  b.(k0) c. (h, k) d. (h, 0)
(3) URTEET y=x2—2x + 1 %I fufavgel Haeme® *q g7 7
a.(0,0) b.(-1,0)  c.(1,0) d (1, 1)

2.  qNHT I GHIHUEEATE NN ®F y = (x—h)? + &k 77 IR0 T q@iiag @9
(&) y=x? @) y=2x* (M y= -3x
(&) y=x*+2 @ y=x*—5 =) y=(x—3)
(B) y=(x+3)? ) y=x* +2x+1 () y=x*—4x+3

N y=—x>— 3x+2 @ y=x*—x-2 (&) y=—x*+Tx+ 12
3. fesue a9 wiieRuEER SEaE T Eiaied TeeEel S e
(@) x**—4x+7=0 @) x*—6x+13 =0 M x*=8x+21=0
() x> +2x—-4=0 @ xX*+2x+1=0
(1) a¥ qHIHuTATS o Tavgehl &IHT IRac= T |
(3T) IRTETATeRT Qidfams oaT dTsard |
(T) FATAATT TeTehl FHIHT I ANMIARI |
(%) AT HAT p = x2 B TAATIRIH ETAT @17 fg=r T@eIee |

SASEY

1.(%) a @) b (M b (") ¢ ($) ¢

~

2. frerreTs @ISR | 3. (F) (x—2)2 + 3, (2, 3) T FHMHATT &7 x =2

@) (x—3)* +4, (3, 4) T FHHEAT & x =3
(&) (x+1)2 =5, (=1, =5) T AT &7 x =—1
@I Ry Erged |

(M (x—4)2+ 5, (4, 5) T AT &7 x =4
@) (x+2)— 3, (-2, -3) ¥ FHHAT A& x =2

4.5 AETTAEIRT ST THIHRUTHT & (Solution of Quadratic Equation using Graphs)
FHE qx? + bx + ¢ = 0 TIaT ATARIT A FHIET &1 | T&T, a, b T ¢ AAaF GSEAE"
gl T a#0 g | A FHHEIU & 9 [aide®dT @usiaul i, I3 FANT T4 fafd,
a3 7 T fafy enfe G 1 7Rl a1 GHET gx? + bx + ¢ = 0 1% d@TET fatare gq

T Tafiresr arET srega T g
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T x7 — 2x — 3 = 0 A5 AGHAAGRT & TR |
TqHTE

faguer a7 T x?2 — 2x — 3 =0

AT, x2=2x + 3 =y AT |

y=x’ .. (1)
y=2x+3 ... (1)
o, IRTETT (1) T fem @ (ii) g d@ii=r=rar I@rae deehl e HT J@TgU ST x &l

fafa=t we® @R y 1 fafa= Ares Mt

y=x’491c
X 3| 2| -1
y 9 4 | 0 1

S
[S—

y=2x+3d1e

X 0 —1

v 3 1
TRt g FHTRROTHT x T p & fafa

C o o }-

Hideellg Y= AHT Agled Tl'?r _ 0
ﬁﬂﬁ}'{a SISt | (=3,9) 9)
APt S@TrarH T IRIET p = x2 @l

W@ y=2x+3d fage® (-1, 1) (3, 9)

AT FIEH G | TG, T THE :

x2—2x —3 =07 g fage® (-1,1) (1.1)

(-1,0)2(3,0) &1 | / °T(o.0) 3 "

AT x=—1 1 3 F a9 eI

X2 —2x — 3 =0 H &eEE & | R y = x> T 7@l y = 2x + 3

P! ATBT

Tel, fagusl IHaT x2 — 2x —3=0 ... (i)

FHIHI (i) ATg ¥ FHIHI p = gx? + bx + ¢ T JAAT T
a=1,b=-23c=-371

T, GRS i V(h, k) = V(= 2, 22500

2a’ da

¥ ) Ufege TTITd, & q0




-2 4x1x-3 -{—2}2)
2x71 4x1

- - —16
:V(la = 4) :V(I’T)

4

= V(—

9T V(h, k)= V(1, -4)
FHF x2— 2x — 3 = () TS AIATA] SGTIT TABT ATABTAT T@TST T x BT (a1
AVES TR y &1 e Aes e |

X -3 —2 —1 1 3 4 5
y 12 5 0 —4 0 5 12

HnfgeRt x ¥ y 1 fafa AEEdTE dEEEaE dgied W faRes wret |

faguer er@tieaaT fagueasr a7 THH

¥-2x—3=0d% X- AH fage®
(—1, 0) T (3, 0) AT HIdHl B | T, (-3-12)
Tt TR 32— 2x — 3 = 0 F 74
frge® (-1,0)7(3,0) &1 | = (1.0

AT x =191 3 a0 GHH
X —=2x—3=07%% ge® & |

4.6 AQITAAGIRT W FHIHRUT T JETA FHIHIUTHT &

(Solution of Quadratic Equation and Linear Equation using Graphs)

T FHE agx’+ bx + ¢ = 0 T W FHE y = mx + ¢ [CSUH qqeard T q1 5
THIHI Bl T AT Hebrey) | r@itersar A7 g5 THIH &l T 9 THIHLITH X
¥ y & fafa=T Arewars d@rteemEr dgfed T fages SR IREer T ¥Er fawg |
T, TG IRTEATAT T 3@T THATTIAT T favgeeHT Hifrgd 7 fages 7 I35
THFEED T §5 |

TEEE x2— x —3=0T x+y=—2 IS AGTITERT & T |

AT : Tel,

feguesr THrRE®
y=x*-x-3 ..(1)
x+y=-2 .. (i

b i, e 40 ( wo




FHIFT (1) ATg a9 FHEBT y = ax® + bx + ¢ T qAAT Tl
a=1,b=-1Tc¢c=-37 1

b dac— b2

qqY, gRrErArel it V(h, k) =V —

)

-1 4xi1x-3-(-1)°

- V(_zx 1 4x1 )

1 —-12-1 1 —13

= V(Ea 4 ) = V(E: T
T V(h, k)= V(5 =) = V(0.5,-3.25)

o, RIS (i) T fem 3@ (i) g AEIeH @S T qetehl ATAhTHT S@TT F&d x &l
fafaet wTe® @R y 1 fafa= Ares Mt

y=x'-x-3491<

X -3 -2 -1 0.5 | 2 3 4

y 9 3 -1 -325 | 3 -1 3
y=—2-—-xdld

X -1 1

y -1 -3
HITHT T FHHHT x T y T fafae
AFE%dls AQaTAT Tghd
T favges et | P °

AITIRT @A [GEURT THET p = x> —x — 3 @8 W@l x +y =2 o [a3e®

(—1,=1)T(1,-3) AT FEH B | TqF, T THIRT p=x2—x —3I W x +y=-2F
e il \a{éi (_19_1)?(1>_3)§:‘;|

¥5 ) tfsm T, FeT 40



fesua TR FHERT T TSR -
qHTA
HIAT, RIS TATeRT THTHT
y=ax’+bx+tc |
el @IreTaTe TRTATeATHRl (a3 /
fage® A(-4, 0), B(2, 0), C(0, -8) =7, +8 (=)
T D2, 0) B | ¥
= A(-4,0)¥T, 0= 16a —4b +c .. () Y
fa= B(2,0)HT, 0=4a+2b+c .. (ii)
fg C(0, 8) AT, 8 =c ... (iii)
oo, FHE (i) T (iii) T
16a—-4b—-8=0
q9aT, 4(da—b—2)=0
A4, da—b=2 .. (iv)
FHE (ii) T (iii) AT
4a+2b—-8=0
q9an, 22a+b—4)=0
AIGT, 2a+b=4
q9aT, b=4 - 2a o (V)
#qel, FHIEI (iv) T (v) AT
4a—(4—2a)=2
AAT, da—4 +2a=2
4T, 6a =6
A4, a=1
A, q T ¢ B A FHHOT (V) | AT
b=4-2x1=4-2=2
AT a=1,b=27 c=-8
A, B q, b ¥ ¢ | FHEI @y = ax® + bx + ¢ TE&T
y=x*+2x-8
Aq: ATAYT b FHIBI @ = x>+ 2x — 8
A 4.2

1. e fafErr REuer TheEEsa e TR
(F) x*>+2x-3=0 @) x>-5x+6=0 (M x*—4x+3=0
(") 2x2—7x+3=0 () x>-3x-10=0

|
|t
o~
|

=
=
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2. feeue St IHERUEEATE QT aAgRT & THE

(@) y=x*T y =x+2
M y=6x*—2x—15T y =4x -3

3. fesue IREEES THE T TSR
Y

@ y=x*-x-3¥x-y =0
(&) y=x*—2x¥Ty =x+4

() @) Y
' 310 »
X'« a7 5 »X
\ /
\ |
(4. D) ;Lw
\ /
< » \ /
X' _;9 )) —'2.. 0)0 X
(F2]—0 ap o
Y- Vyv,
Y Y
(m Y (%) —5. 1) QLD
/ N\ IS )
=P NN &
\ [ x I >
\ | \ ]
\
X% \ / » X \ /
L 0 \ /
LI | Q _]) \ A
(F27=8) /(0, 8)
Y,V
Yl
I
L@ (1,-3) @ (2,3) am (1, 3) (=) (%,3) @ (-1, 5)
2. (®)- () Rrersars s@=eTe M |
3. ®) y=x*+5x+6 @ y=x*+x-12 [My=x*-x-3 (7 y=x>+2x—-38
40 ) Ufoge T, HeT q0




dS (Surd)

5.1 ufe=™ (Introduction)

AIIRAF [FgATTT TEhl TS@Ie®d! HA ATINGE qgeITdT T o¥g= diehad
I I Ggeleedls 98 9SG | I8 AddRUH] FATTHF .
AT [ wfras Hippasus (500 BC) g #1iH=3 9+ 9
9Tegehl AT TANT Robert Recorde & &9 1551 @1 ufgelr
g T 90 | 7 At s ggernes V2, V3, V5,17,
V12, V45,32, V5, afes gaerr a1 sATaiia e ager ase | a9y
A T AT GSE® g | A€ T8 [FAHET A - 9F A€
fafra @< | g "8 V2, V3, V5, V7, V2, V5 &1 WA T faba
qSe® V12 =2 X2 X 3 =24/3, V45 =3 x 3 X 5 = 3+/5 &1 | ggeaiaT WE,
TATS, UM ¥ 9N 9 Flehrg, | LT TART Swal(HANS, STahe, HFer &=,
FIUrST, AT, RO AIeRNTId SIHAHT SESd Adih] JMe® gl o rsd adl
TSfreg Afd FH T FSH TN TR |

5.2 Yggad GHI®RUT (Equations Involving Surds)

fE3qT TYEE A T Saha TR ey frepregary

(F) FegH FHIERTeEx —2=3,/2x —1 =33 +/3x + 10 — x = 0 |1 I
X 1 A Hq Hiq g ?

(@) HIIH FSIdd HIFUEEATS HIU 8 T Alches;, ?

() TSFFT FHTEEERT g1 T =g faw g fF & 0

AHI: FSTad FHIRUES & I HA [ggAdd Iehl Tde® I qda oA

REH TEewdls AT AT TRATS | TAaTd THIHITAT HUH G HA a7 TS

T A1 W T A R gerR ASa aHiaRuEEal 7 T Afbeg | a9, aead

THIERUEE B TTH JAP] =REE ATATIAIE -

Hippasus

RO 1 : g (oA et qees T e FeAiaT Teehl qeesdls A Ao MR,
TE X —2=3 % \x =5 FAIAIE |

TR 2 . FHA 91 UAHAATS BelSH FHIEHUATS a9 A1 U9 T HA fHgdAtaes
TATSATS, & V2x — 1 =3 9T (v/2x — 1)?= 32 gar3us; |
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TROT 3 : YT AHIRIUIEATE TREATSRRUT T AT AU FHTTH TATS, ST : 20— 1 =09,
qIAT 2x =9 + 1, A¥aAT : 2x = 10, AT x = 5 &5 |

TR 4 : FSAFT THIHEEATS a7 a1 O &l ToAd QU ATST I, qqel I
THTITES &b THIHIIHT @Y A THIE, T 3x + 10 —x =0 @8
g W& x BT HAHe® 57 -2 ATSEA | Foehl THIHIUAT x Bl HIH —2 [T
FHIRT FAHT §rg A% x ol A 5 IERT FHIHT A 5 |

WO 5 A (HEATIART TGEE geAIeT AUAT THRLUTS g5 Tk a9 a1 o T qA

A2x—1)3 =33
94T, 2x — 1 =27

qIar, 2x =27+ 1

AYET, 2x = 28
28

qAYAT, x = —
2

Jqa x =14

)

fergafag s TSI |
B THEIY T R A :
@) VZx=6 @) V2x—1=3 (@M y3x+10—-x =0 (€ Jx+1—Vx =1
FHTTH wtaY &t
(%) T2, V2x =6 7T, V2x =6
gafaR a7 & qd, x = 18 st
(v2x)? = 62 F9a1, V2 x 18 =6
qg4T, 2x =36 a4, V36 =6
s, x =2 FIA, 6 = 6, T A G |
ad: x =18 A x=18 8= |
@) 7=, V2Zx—1=3 Sta 3t -
Ao | el Tel, Y2x—1=3

dqd, x = 14 %]
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Ihﬂ@ﬁ 3 fSexfdroiiece (Matrix and Determinant)

6.1 af&=a (Introduction)
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6.2.1 ﬁ'@'&ﬂ'ﬂﬁ ﬂvl'ﬂ'ﬂ'l%l&ﬁ' JUTEE (Properties Related to Matrix Multiplication)
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FAAH T (TG ITAEER IR
' 17
feter X < ", b x
(%) [GSUHI @IT=THT qhebl ATH & &,
TETETH |

(@) IHT TRl Hag [MaeTgd deled |
() IHT Tghebl HHAT A&TH GHHIU Il AT |

(°) &7 Ahebl THIHI & §75, hlelalrd |

tfega TTa, e 0 C c3



12 -3
6. atza=|" ]
(%) A~ ITeTIiae g7 AT §5F, IRV TETE |
(@) afs A~ afeAird g 9= A O AT erd |
=~ I 4 9 16 _2-? I =
M) A? Higawrerr AfsT T A & &l ol |
| " [16 49] —36 61] B @, 1 AT
2 41
m%A—a 5]?B [? 2] T,
%) HH TREdT HicHRT AT F &l, TR |
@) (A+B)'=B"+ AT g7 WAl I THaH |
M) % AB 91T GH G999 g+, HRY (Gl |
) AB ¥ g 99 (AB)'=B'A"' g5 Al T TR |
[2m 71 s N _[9 n
8. afz p=[*I" T] @ et dfem Q= [ 0. 7w,
(%) TepTe Highrepl fgariHATe & grg, TTeTad |

>

=

(
(
(
(

N N O

(@) m T n P HHEEE O] AMITe ™ | () P &l feaxTaAT=E 9l SEISRGEEN

(71) QT Ul TSR |
14 -2 -1 1
9. zr&zA—[_B zl?B [_5 4] 9T,
() faodra HigH IR THa |
@) % [(A+ B)T]T 47 (A + B) ¥ g, TUAT TR FRUTEE A&Tald |
() BA %I [SeXfHATE a1 TS |

-

Ciqkd
1. @) hg(x) @) £ A>C=hg(x) = {(1,3), (2, 5), (3, 7), (4, 9)}
() FFT FAT A 3@ C FI [qoaq waq g g, [FAiF wad A 3@ C Uk TF 80
®eT BT 1 £ CoA={(3,1),(5,2), (7, 3),(9,4)} 2. () 2x—1,2x+5 @) 2,7

(M) ¥ (°) Rrerdars @S Te | 3. (%) 0 (@) 21, AT 0 ATTHA TgIard d(x),
TR £ (x) B TIT UEETE &l | (M) (x +2), (x—2), (x—2) (@ x—2
4. (@) 0(0, 0), A(2,0), B(1,2),C(0,3) @) =gAaH 71 =0, fa=g 0(0, 0) T Afaqad AT = 50,
fa=g O(1, 2) (M x>0,y>0, x+y<3,2x+y<4 (*) 2x —2
5. (%) gRIETer @) (-1,-1) M x=-1 " y=(x+12-1
6. (@) RTeTHdTs @SR | @) 1[7 3} &) A2=E6 _27]
= 2142 36 61

7. (®) ¥ (@) RreTshdrs I@eae ™ | () @, [FAfh, AH dex Igeil B & I8fdd IS@Ime axier g |

(7 Rrerspars s@STEE 18, (F) 1 @ m=2,n=-7 1 (=@ [9_5]
s 3 -1 ~7 4
9. (&) RTETHATS WIS | @) [(A+B)T" =[ q 6] @m 2

¥ ) tfsm T, FeT 40




fSroifdfd (Trigonometry)

Qi 7

7.1 af99 (Introduction)

PeTSTeRT ST ¥ FIUEET=RT FFwIehl AT T TorceR! q@rars reprotafa wfaws, |
Prepoifafaer faem @@t av snmfesfe @ wuar wiiveg | g=Ee sfae ¥ afare
qIEe [RITAS ! [T T FAYSTehT HI07 T oiTeh!
T JANT THT (AT | T q IAEewd Rl
FeTEwdl (Tafd AI= T i TR IRIFTE 9T
TANT ekl f9T | 9feg fre wrast Hipparchus o i
THT SEAEE TAN T BBy arferer qar b ohs
W&]’Qlﬁﬁmf Srortah Frar 9= Aarya Bhatta
g |

PrepTafR{qars TSIl T@ETHT ATIT WA Tforasl Aarya Bhatta @ sine (jya) ¥
cosine @l AR faebrd ekl 9T | gHUfs gEAHF f9ge® tangent ¥ cotangent
F] AR a6 T2 | @99, Leonhard Euler & Frepmotafaes waqsr &9 feU |
TGE GANTETE (e Wadstg  fawe, wiatg, gfifvatces,  q@mew,  awdeen ?

GIAANAT IR THTEE FHTIT T Hrcb"%z |

7.2 fatsa woEE (Compound Angles)

(%) TavpTe® A9aT ST qTgqehl TN T (=H] IETSUHT ST HIUEs Targaerd |
(@) T HIEEH FAT BT AT AT HIUETE B ATH G729 |
(M) &, O Hewdrs HATGX A+ B YA - B HUE® aaged |

/> /=

T2 91 ARl 9G] FIUEEAls SISy dT HaIUR Al HUals (Hrd BT HiTws, |
I AY B T53el #Ue® g1 91 A+ B ¥ A—B Mt &7 g1 |

Y

tfsga T, e Q0 C c4




7.2.1 THf%T FUEE A+ B TA-B & FHRUTHIT s quTd
(Trigonometric Ratios of Compound Angles A + B and A — B)
cos (A + B) T cos (A — B) F1 Frarortwdrar srqara

o=, &g O ¥ U Tabls AT HUH U3l I [M&r=ua g 1 LPOQ =A% ZQOR =
B\ | 99, /POR = (A + B) &8 | Z/POS =B @13t | 99, Z/QO0S =(A— B) &= |
fa=g P (1, 0) X - 2&TH] Wbl T |

ferrmr farge® Q, R ¥ S &1 f[Haemg®e® wH Q(cos A, sin A), R(cos(A+B),
sin(A— B) T S (cos B, —sin B) «&T a3, |

EERAUN EER G Y
.“\I\X\a\
X OS\P(\%\' 2 (A+B)
R !
Q(cos A, sin A)
B
. A —> X
X - P(1,0)
0]

S(cos B, - sjp, B)
M
Y

d :\/(12 — x1)*+ vz — »n)?

PR =./{cos(4+ B) —1}2+ {sin(4 + B) — 0}2

= \/CDSE(A + B)—2cos(A+B) +1+sin?(4+ B)

=/c0s2(A+ B) + sin?2(A+B) —2cos(A +B) + 1

[ sinA+ cos?A=1

ZJI—ZCDS(A +B)+1

ok ) Ufe® TIioTd, & 90




ZJZ—ECDS(A + B)

QS  =./(cosB —cosA)? + (—sinB — sinA)?

=cos2B — 2cosA cosB + cos?A + sin2B + 2sind sinB + sin2A

=Vsin?B + cos?B + sin’A + cos?A — 2cosA cosB + 2sinA sinB

=41+ 1 — 2cosA cosB + 2sinA sinB [+ sin®A+ cos?A=1

= \/2 — 2(cosA cosB — sinA sinB)

ITHT SRTER Bmsld B0 T3+ siidre®s PR T QS sRTeR g AU,

PR = QS

\/2 —2cos(A+B) = JZ — 2(cosA cosB — sinA sinB)
HI4T, 2 — 2cos (A+ B) =2 — 2(cos A Cos B — Sin A Sin B)
AT  cos(A+B)=cosAcosB-sinAsinB
T cos(A—B) =cos {A+(-B)}
= cos A cos (—B) — sin A sin (-B)
=cos A cos B +sin A sin B
o9, sin (A+ B) =cos {90°— (A + B)}
=cos{(90°-A)—-B)}
=c0s (90°—A) cosB +sin (90° —A) sinB
=sin A cos B+ cosAsin B
Tsin (A—B) =sin{A+(-B)}
= sin A cos (—B ) + cos A sin (—B)
=sin A cos B—cos A sin B

sin (A+B)

tan(A+B) = cos (ATB)

sinAcosB+cosAsinB

cosd cosE—s5ind sinkB

Ufeger TTTUTd, & q0 C

o




sinAcosB  cos AsinB
cosA cosB  cosA cosB tand +tanB
—cos Acos B sinAsinB —
— 1—tand tanB
cosA cosB cosA cosB

’ _ tanA +tanB
dd: tan (A + B)  1—tanAtanB

QTl_&t A B_tanA—tanB
¢ , tan(A — B) l+tan AtanB

fatya woT BT qaafrEEE
1. cos (A + B) =cosA cosB — sinA sinB 2. cos (A — B) = cosA cosB + sinA sinB
3. sin (A + B) = sinA cosB + cosA sinB 4. sin (A — B) = sinA cosB — cosA sinB

P
THIUT TR ¢ (RITekeTa AN IR0
sinl5° = % JFT afeawn
QU : F@l, sin 15° = sin (60° — 45°)
L.H.S =sinl5° = sin 60° cos 45° — cos 60° sin 45°

= sin (45° —30°)
= sin 45° cos 30° — cos 45° sin 30°

y 1 1
==X — _ —=x-
W2 2 '.,"EXE
'.,'i 1
_EI\‘IE Em'i
[3-1 <
:‘“2 = = R.H.S, JHIUIT 4T |
N

) 3 5
It sinA== ¥ cosB=—,
5 13

AT : TEl,

(Y=Y )

2 '.,"'i z V2
V3 1
o 2',‘"'5 2 ‘.,'I'i
3-1 N
= “2 = = R.H.S, yHifora &2 |
N

AT sin (A + B) ¥ tan (A — B) % |9 9T SR |

Ufoge A, HeT q0



sin B

. 3 5
simA==7 cos B=—
5 13

cosA =+v1— sin? 4
32
-1-()
_ / _9
=J! 25

#d, sin (A + B) = sinA cosB + cosA sinB

3,5 .4 12 15
“5% 13 5 X713 65
FAd: si A+B—63
: sin ( )—65
]
- sind 5 3
hiY, tan A = =3 =
cosd — 4
5
A B Y 12
tan A — tan Y
tan (A —B) = =23 =
( ) l+tan AtanB 1+%x§
A —B)=—o
tan (A — B) p

JHIT THe™ (FTedheld? IRT 73e)

sin105° — cos 75° = —
V2

Ulezeh TMoTd, HeT 90

=41 — cos?B

48  15+48 63

65 65 65
12
¢ sinB 13 12
an B = =5 =
cosB i 5
12
15—48
20 . — 33
70 + 36 56

s




AU : T8,
L.H.S =sinl105° —cos 75°
= sin (60° + 45°) — cos (45° + 30°)
= sin 60° cos 45° + cos 60° sin 45° — (cos 45° cos 30° — sin 45° sin 30°)

V3 1 1 T 1
:—X—_‘i‘lxi — X —+ =X -
2 W2 7 "‘E 42 2 V2 2
1+1
el — —I— — = = = —
242 22 242 242
1 N
=—= R.H.S, yHTfUraq w47 |

| STET

JHIOTT e : sin (28° + o) cos (62° —a )+ cos (28° +a ) sin (62° —a ) = 1
qHII e,
L.H.S =sin(28°+ a)cos (62°—a )+ cos (28°+ a ) sin (62° — a)
AT, 28°+a=A 762°— a=B
=sin (28°+ a ) cos (62°—a )+ cos (28°+ a ) sin (62° — a)
=sin A cos B+ cos A sin B
=sin (A + B)
= sin (28° +a +62°—a)
= sin 90°
=1= R.H.S, y\fora &4 |

g TR ¢ cot (A+B) =

SEIBIC T

cotdAcotBE —1
cotB +cotAd

cos(A+B) coscosB-sinAsinB
sin(A+B ) ~ sind cosB+ cosA sinB

L.H.S cot(A+B)=

cosAcosB sinAsinB

_ sinAsinB  sinAsinB (9T ¥ BXATS sin A sin B
sinAcosB+ cos Asin B & T A
sin Asin B sin A sin B

cotAcotB -1 -
= = R.H.S, gH1iord 9347 |
cotB +cotA

R0 ) Ufe® TIioTd, & 90




3w

HﬁAJrB:(T)C U g TR : (1 - tan A) (1 — tan B) =2

w2

79T, tan (A + B) = tan (3{)6

- tand+tan B ¢ 1350
REI = 1an
> 1—tand tanB
tan A+tan B
SREIR = _
1—tand tanB

A4T, tanA+tanB =—1+tanAtan B

AI4d1, 1= —tan A—tan B +tan Atan B

#oar, 1+1=1—tan A—tan B+ tan A tan B (gafa¥ 1 Sirgan)
a1, 2 =1(1—-tanA)—tan B ( I-tan A)

HIa1, 2 =(1—tan A) (1 —tan B)

ad: (1 -tanA) (1 —tan B) = 2, gHI100Tq 94T |

THIROTT e © cos (A+B)+cos (A —B)= 2cosAcosB
QHTIEA qﬁ,
LH.S = cos(A+B)+cos(A—-B)
=cosAcos B—-sinAsin B+ cosAcosB + sinAsin B
=2 cos AcosB=R . H. S, UG 94T |

cos10 + sin10

THIT T ————— =cot35°
cosl0 — sinl0

IO : Ta,

R.H.S = cot 35° 250535: :cns{45:— 1{1:}

sin35°  sin(45 — 10°)
cos 45° cos 10° + sin 45° sin 10°
= sin 45° cos 10° — cos 45° sin 10°

Ulezeh TMoTd, HeT 90
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r::sl(] + —sin 10:

|
;;||-‘.L||~

cosl0 — L_ sin 10
'\_

—[ cos10” + sin10 )
—[ cosl0 — sin 10 )

cc:slﬂ + sin 1{]
cosl0 — sinl0

=L. H. S, FHTUTT 94T |

YT e tan28° + tanl7° + tan28° tan17° = 1

THTEA
Tgl, THITT PI0TeT ®IAT o&@T, 28° + 17° = 45°

At tan fefaT, tan (28° + 17°) = tan45°

tanZB: + tanl?:

MLl 1—tan?8°. tan 17

==1
TI9T, tan28° + tan17° = 1— tan28°. tanl7°
ATAT, tan28° +tanl7° + tan28° tanl7° =1

aa. L.H.S=R.H.S, qHI0raq 4 |

IR 7.1
1. fesue wyees SugE e 5% faga (V) TR :

(%) sin (A + B) Tl Hd HAET SRR 5 ?

a. sinA cosB — cosA sinB b. sinA cosB + cosA sinB
C. cosA cosB — sinA sinB d. sinA cosA + cosB sinB
(@) cos (A— B) Thl HH FHAT SR g3, 7

a.  sinA cosB — cosA sinB b. sinA cosB + cosA sinB

c.  cosA cosB + sinA sinB d. sinA cosA + cosB sinB
) alg A =30°TB =60° 9T sin (A + B) ® A #q g °

a. 0 b. 1 C. % d. Z—E

4R ) Ufeep TTT0Td, & 40



1 -
(&) afe sin (A +B)=2 B =30° 9T A %I AT Hq g 7
a. 0° b. 30°
c. 45° d. 60°

(3) qAART HeH HT TFI (& G 7

tanA—tanB
a. tan(A+B)=tanA+tanB b.tan(A+B)=—"—"
1+tanA tanB
tan A+ tanB tan A+tan B
c. tan(A+B)=——"7-—"— d.tan(A+B)=————
1+tand tanB 1—-tanA tanB
T TR : (FATeHAST AT AR TERT TRA)
3+1 3+1
(%) cos15° = ——= @) sin 75° = ——= () tan 75° = 2 ++/3
242 242
1-43
() cos105° = 2;5 (@ tan 105°=—2 ++/3) (@) cot15°= (2++/3)
) 3 12
A% sin A= ¥ cos B = WY AT T AT -
(@) sin (A + B) (@) cos (A+B) (M) sin (A —B)
(%1) cos (A—B) ($) tan (A + B) (=) cot (A—B)
T e -
(%) sin(A+B)+sin(A—B)= 2sinAcosB
(@) sin(A+B)-sin(A-B)= 2cosAsinB
(M cos(A+B)+cos(A—B)= 2cosAcosB
(&)  cos(A+B)—cos(A —B)=2sinAcosB
THII TR ¢ (FATehAEY ar qlfersl TART <)
(%) sin 75° —sin 15° = i_ (@) cosl5° —sin 75°= i_
VZ VZ

1

V2

o -

(1) sin 105° —cos 75° = (&) cos 105°+ cos 15° =

W
(3) tan 15°+ cot 15° = 4 (B) cos 18° —sin 18° = /2 sin 27°

(W) sin 35° +cos 35° = 42 cos 10° (%) /3 cos 20° + sin 20° =2 sin 80°

Ufeegep TITTe, et q0 C 3




T T
(%) sin (25° +a).cos ( 65°—a) +cos (25° +a).sin(65°—a) = 1
(@) cos (25°+a).cos (65°+a)— sin(25°+a ). sin (65°+ o )=—sin 2a

(I cos (60°+PB)—cosP+cos(60°—-P)=0

tan (45°+ ¢)—tan¢p
= 1 +tan (45° + ¢) tan ¢
7. ﬂﬂ'A+B=(E)CW‘JﬂTﬁWT@?{:

(h) tanA+ tanB +tanAtan B =1

(@) (1+tanA) (1 +tanB)=2

1

2 LN
8. (&) qﬁtanX=g?tanY=—,‘ﬂT{X+Y=9O°@ﬂ'ﬁ‘ﬂlﬁlﬁﬂw T

5

1 c .
(@) e tan A=m ?tanB=;,‘3TQA+B=G) g 9T JHITT Bl |

9. g TR :

cos 35° —sin 35°

— o

) cos 35° + sin 35° tan 10

cos 8° + sin 8° B 530
) cos8°—sing° o =)

10. AT THE :
tan SA—tan 44
= tan A
1+tanS5A tand A
tan (A+B )— tanB
( ) = tan A

1+tan(A+B ) tanB

cos 17° +sin 17°

tanZA — tan’B

(%1) tan (A+ B) tan (A—B) =

sin( A+B)

sinAsinB

11. T TR

= cot B+ cotA

1— tanZA tan?B

cos 17° —sin 17° tan 62
cos 10° —sin 10° B .
cos 10° +sin 10° tan 35
t TA—tan4A

an an = tan 3A
1+tan7A tandA

cos (A+ B)

SmAsnB — cotAcotB -1

(<h) tan 25° + tan 20°+ tan 25°. tan 20° =1
(@) 1 —tan 27° —tan 18° —tan 27° .tan 18°

_Y

) Ufe TIioTd, & 90




(T) tan 65° —tan 20° =1 +tan 25° . tan 20°
(&) 1+ cot 18° + cot 27° =cot 18° cot 27°

12, JHIME T :
(%) tan 50° + tan 60°+ tan 70° = tan 50° . tan 60°. tan 70°
(@) tan 10 A —tan 6A —tan 4A =tan 10 A . tan 6A. tan 4A
() tan 20°. tan 30° + tan 30°. tan 40° + tan 40°. tan 20° =1
(&) cot SA. cot4A —cot 9A. cot5A —cot 9A. cot4A = 1

13. T TR
(ek) tan 50° —tan 40° = 2 tan 10° (@) tan 50°= 2 tan 30° + tan 20°
14. AT THE :

sin(f+vy) __ tan f+ tany
sin(f—v) tan f— tany
sin(A+B ).sin(A-B ).

cos2A cos®B

= tan‘A — tan’B

sin(A+4E )+ sin(4—EB)

(T cos(A+E )+ cos(A—EB) = tan4
15. JHIOI TTHE
sin(A—B) sin(B—C) sin(C—A4)
cosA. cosB cosB. cosC cosC. cos4 N

@) sin(A+B+C)=cosAcosB cos C (tan A+ tan B + tan C —tan A tan B tan C)

(M cos(A+B +C)=cosAcosBcosC(l—tan A.tan B—tan B.tan C—tan C. tan A)

tand + tan B+ tanC—tan A.tan B. tanC
1— tan Atan B—tan Btan C — tan C.tan A

(&) tan(A+B+C)=

ESAE4

1. &) (b) @) (¢) (T (b) (&) (a) @ d

; )55 - B . 16 - 63 . 56 63
%) 55 @ % ) ) %5 sl 53 " 16

Ufegeh T0Td, Hel 90 C
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7.3 JUacd HIUTEE (Multiple Angles )

sin 15° &7 {9 GUeRT AFITHT sin 30° AT sin 45° &7 HIH A IAT TS A, ?

% sin 30°= sin 2 x 15° 9&T 95, AR Te |

T TR, sin 45°=sin 3 x 15° 9&T Ao ?

F BIUATE 2, 3,4, ... o IO &N T HIATS T FIUHT ATa BT g,
TET © A HT AT FIEE 2A, 3A, 4A ... AE g |

7.3.1 310G HNTEEEDT (DU AT (Trigonometric Ratio of Multiple Angles )

l.

BT 2A P RIS ST

(%) sin 2A =sin (A+A)
=sinAcosA+cosAsinA [vsin(A+B)=sinA.cos B+ cosA.sinB ]
=2sin A cos A

#q: sin 2A=2sin A cos A

(@) cos 2A =cos (A+A)

=cosA.cos A—sinA.sinA [+~ cos (A+B)=cosA.cos BsinA.sinB ]
Aqdq: cos 2A =cos? A —sin’A
(M) cos 2A =cos’ A—sin’A =1 -sin?A—sin?A =1-2sin?A
dqd: cos2A =1-2sin’A
(%) cos2A  =cos?A—sin?A =cos’A —(1 —cos?A)
=cos’A—1+cos?A =2cos?A-1
dd: cos2A = 2cos’A-1
Ztand

__ tanA +tanA
(@) tan2A =tan (A+A) = ———— = — 57

2tan4
1- tan? 4
sin 2A ¥ cos 2A 918 tan A AT &R
sin2A=2sinA.cosA
2 sin A.cos A 2sin A cos A

— ' 2 o —
1 " cos? A+ sin? A [ cos®A+ sin®A=1]

AT tan2A =

Zs5inAcCOsA

=
_ coss A . 2tan A

cos2 A sint A 1+ tanZ A

cosz A cosz A

2tan4d

A sin 2A = >
1+ tan= A

%

) Ufe® TIoTd, & 90



bl qATEHT
sin2A =2sinAcos A

cosA sin 4

=2sin A cos A X =2 X cos? A
cos A cos 4
1 2tanAd
=2tan A X — = -
sec- A 1+ tan= A
. ZtanAd

qq: sin 2A= ————
1+ tan= A

cos? A—sin® A
1

cos 2A=cos? A —sin?A =

2 . 2 cos? A sin? A 2
__cos® A—sin® A _cos2A costA _ 1—ftan A

= . 7 2 A
cos? A+sin? 4 CosTA,sin" A 1+ tan? A
cos? A cos? A

1-tan® A
AT coS 2A=—"—"7
1+ tan? A
P 3A B RO AT

sin3A =sin (A+2A)
=sin A. cos 2A + cos A. sin 2A
=sinA (1 -2sin?A)+cosA.2sinA.cos A
=sin A —2sin* A + 2 sin A . cos’A
=sin A — 2sin* A + 2 sin A (1 — sin’A)
= sin A — 2sin*A + 2 sin A — 2sin’A
= 3sin A — 4sin’A
Id: sin3A = 3sinA — 4sin’A
cos3A =cos (A+2A)
= cos A.cos 2A — sin A.sin2A
=c0oS A (2 cos’A—1)—sinA.2 sinA.cos A
=2 c0s*A — cos A—2 cos A.sin’A
=2 cos3A—cosA—2cosA(l—cos?A)
=2 cos’A—cos A—2cos A+ 2cos’A
=4 cos*A—3cos A

Aqd: cos3A = 4 cos’A — 3cosA

tan A + ZtanA4

— tan2
99, tan3A —tan (A +2A) — _fAnAFtan2A  _ i
1—tanAtan2A 1—tanA . 1 tanZ A

Ulegeh 0T, Hel 90
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tanA {1— tan? A4 }+2tanA

1— tan? A

- 1— tan? A— 2 tan? A

1— tan? A

_ tand - tan® A +2tan A 1-tan’A _ 3tanA-—tan®A4

1—tan? A 1— 3tanZ A 1-3 tan A
3tand — tan3 A
AT tan3A =
1—-3 tan? A
JUTAF FUREFR AIAHFRIEE
1. sin2A=2sinA.cosA 2. cos 2A = cos? A —sin’ A
3. cos2A=1-2sin’A 4. cos 2A = 2 cos’A—1
. _ 2tanA _ 1—tan’A
5. sin2A= Tr A 6. coS 2A—m
_ 1-tan’A . L -
7. tan2A = T e’ A 8. sin3A= 3sinA—4 sn31 A
9. cos3A= 4cos’A—3cosA 10. tan 3 A= tan A — tan” A
1 — 3tan’A

Ifg sin 0 =

HHTE

3
< 1T sin 26, cos 260 T tan 20 P AT T TSR |

3
?ET sme——

f — 4
cos0=v1—sin?f8= |1 — E 1___ 25-9 _ |16 _12
5 25 25 5

sin 20 =2sin 0. cos® =2 X

4
5 25

t.nlm

c0s20 = c0s’0 — sin0

5

sin 208
cos 28

tan 20 =

I si 26—24
£ sin 26 =,

Rg

:(5)2_(5)2:E_i _16-9  _7

5 25 25 25 25
E
_2s _24,,25_24
il 25 7 T 7
25

26—? Tt 26—24
cos 26 = - an 20 = —
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1
afe cos 6 = ¥ sin 36 T cos 30 F AT T AMSTET |
QHTETH

o 1
gel, cos 0 =—

2
2 _ [
Sine:‘\.']_—cgszﬁz 1_(3) = 1_32 u:\/% :L
\ 2 \ 4 wJ 4 4 2

ETHTATS 9787 &, sin 30 = 3sin 0 — 4sin®0

3 V3 3v3 343
2 2 2 2
cos30 = 4cos’0 — 3cos 0
4 (1)3_31_1_5 1-3 -2 |
- \2 ‘2 2 2 2 2

AT sin30=0 T cos30=—1

YHIRIT e @ cot 3A =

cot>A—3cot A

3cot? 4A-1
HHTYTA
7gl, L.H.S=cot3A
1 2
— 1 — atand-tan3® 4 — 1-3tan” A
tan 34 1-3 tan? A 3tand —tan? A
1 cot? A-3
_ 1_13 'cotzf _ cotzzA _ cot? A3 cot® A
_ 3cots A-1 2 2 A—
3. otA  cot® A — cot- A 3cot- A-1
cotA( cot? A-3 cot® A—3cot A
= ( ) _ = R. H. S, AT 93T |
3cot? 4-1 3cot? A-1

EErE
l-cos24
WW. tan A=+ fm
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TEIE ETHATS 976l o,

1- tanZ 4
1+ tanZ 4

gaar  cos 2A (1+ tan?A) = 1- tan’A

cos 2A =

AqAqaT cos 2A + cos 2A tan> A = 1—tan” A

a4t tan?A + cos 2A tan? A= 1 —cos 2A

AT tan? A (1 + cos2A) =1 —cos 2A

1—rcos2A
“MREI 2N o —————
tan* A =714 cos 2a
1-cosZ24 N
qq tanA =+ [———— , FHIOIT 94T |
1+cos 24

l+cosA+cos 24

i " sinA+sin2A4 = cotA

I TEl,
LHS— 1+cosA+cos24  1+cosA+2 cos® A-1
T sin A+sin 24 sind+2 sind.cos4
cosA+2cos* A cosA(1+2cosA) _ cosA

N sind+2 sind.cosd N sind (1 +2cos4d) sin 4

= cot A=R. H. S, THIUIT 4T |

1+ tan? (T— 4)

= 2A
1- tan? C—— A] cosee
qUT Tl
1+ tan? (45— A] _ 1 N 1
L.H.S= 1— tan2 (E_ 1-1] " 1-tan® (g—— 4)  cos2 (E— A)
1+ tnnz (E—— A\]
1 1 1

cos2(45 — A) cos (90 —24) sin 24

= cosec 2A =R. H. S, THIUTT 9T |

q00 )
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TR TR : cos® + sing === (5 + 3 cos 49)

AT TS,
L. H. S=cos®¢ + sin® ¢
= (cos’¢)’ + (sin’ ¢)’

= (cos? ¢ + sin’ @) {(cos?¢)*— cos? ¢g.sin’ ¢ + (sin® P)*}
=1 {(cos?¢@)*+ (sin’ #)*> — cos? ¢.sin> ¢}

= (cos? ¢ + sin? @)* — 2cos? @.sin* ¢ — cos? ¢.sin’ @

= (1)> — 3cos? ¢.sin’ ¢

=1 —3cos?* @.sin’ ¢

=1— % X 4 cos?¢p. sin’¢

=1 —% (2sing .cos¢ )?

=1—2 (sin2¢)?

= 1— = sin? 2¢

3 1— cos2.2¢ . 5
=1 T X [+ cos2A=1 — 2sin*A |
:1_3{1—cos4qb}

8
8—3(1-cosdg)
8

_ 8—3 +3cos4dg) 5 +3cosdg

B 8 B 8

=é (5+3cos 4¢) = R. H. S, gH1fUTa 9T |
T 7.2

1. fesue qyeew SUgE e fo% fagw (V) eTee

(%) TABT HA cos 2A HIT sR(& g [APITHAT ATHa=STh % 8l °?

a. cos’A+sin’A b. cos? A — sin’A
c. 1 —2cos’A d. 2sinA — 1
(@) qAHT sin 30 FT AR & ABOTHATT ATTea=sTeh & 2l 7
a. 4sin §—3sin’f b. 4sin’® 6 — 3sin 6
c. 3sinf—4sin*f d. 3sin 6 — 4sin* 0
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(@ AT A =30°9T sin 2A H HH Hid &7 ?

1 -.,‘@
a. 0 b. 1 C.= d —
2 2
(&) 3l cos3A =— 187 A & | & AT 7
a. 0° b. 30° c. 15° d. 60°
(3) ARl A tan 2A HI GRTR § g (ABTHATT ATqeq=TF & 8l 7
2tand 2tand 1+ tan® 4 d 1-tan2 4
a. 1- tan? 4 1+ tan® A c. 1- tan? 4 ’ 1+ tan® 4

4
2. (%) IS sinA= = 9T, sin2A, cos 2A ¥ tan 2A T HIF T TSR |
12 ~ N
(@) A cosA = L sin 2A , cos 2A ¥ tan 2A &I |9 9T AR |

4 ~ N
() AT cosd =g U sin 30, cos 30 ¥ tan 30 *1 AT T TMGTEIA |

1
(=) afq tany =— 9T, tan 3y @l HIF 9T TSR |

7
3. (%) AT cos 2A=:£ 9T, sin A @l A qdT S8 |

13 ~ N
(G)Hﬁ{cos2A=£ 9T, cos A HIF Tl TSR |

(M) AfE tan 2A = %W, tan A @l HTH 9T TSR |
4. YR TR -
1+ cos24 1—cos24 1-cosZ24
TainzA cot A () TainzA tan A (M Trcosod tan A
l1-tanf 1-sin26 cos2a  1—-tana
1+tand N cos20 S 1+sin2a l+tana

1+ sin28—cos 28
1+ sin28+cos 26

=tan 0

(ST) tan A + cot A =2 cosec 2A
5. IO R

cos2A
(%) tan (45°+ A) =

1-sin 24

03 )

sinf+sin 28
1+ cosB+cos 26

=tan 0

(¥h) cot A —tan A =2 cot 2A

1-sin28 cosf—sinf

cos 20 " cosO+sin®
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() 2sin*(45° — A) =1 —sin 2A (%) tan (45° + A) = sec 20 + tan 20

(3) 2 cos*(45°—A)=1 +sin 2A (F) cos? (45° —0) —sin?(45° —0) =sin 20
sinSA  cos 54cos 54 1—tan? (45 —A) .
. - =4 cos2A (3) ; = sin2A
sind cosA cosd 1+ tan? (45 -4)

6. (&) Hﬁ’cos9=§(a+é)w,9ﬂﬁﬁ"@ﬁ?‘{: c082€)=%(e¢2+i

a2

@) Al sin A= (a+— ) S, TA THEE : cos 2A=— (a2 + =

aZ

(M) =t sin B =§(a+§)w,wﬁﬁﬂﬂﬁa sin3[3=—§(a3+ai3

(&) =fg cosB=%(a+§)W,9’HTﬁﬂ’cr THEIE: oS 3[>’=§(a3+al—3)
7. ST TR
(%) (sin 2A + sin 2B)* + ( cos2A — cos 2B )? =4 sin* (A+B)
(@) (sin 2A — sin 2B)? + ( cos 2A + cos 2B )* =4 cos?* (A+B)
M (1 + sin 2A + cos 2A)* = 4 cos*’A (1 +sin 2A)
8. IO e :
(%) sin* A — cos?A.cos 2B = sin’ B — cos? B.cos 2A
(@) cos?oc + sin® oc cos 28 = cos? [ + sin? fcos2 o
9. YHIIT TR :
(&) (2cos @ + 1) (2cos 8—1)= 2cos 20+ 1
(@) (2cos @+ 1) (2cos 8 —1) (2cos 8 —1)=2cos 46 + 1

10. YA TR :

cos A +sindA
cosA+sind

() 4(sin 66 + cos 66) =4 — 3 sin*20 (&) cos® Q—Sin69=ji(cos3 26+ 3 cos 20)

= 1—% sin2A4 (@) cos 66 —sin 60 = cos 26 ( 1 —sin*26))

(¥) cos®O +sin®H = é (5 + 3 cos 46)
(&) sin®f + cos®f = é (8 —8 sin? 260 + sin*26)
11. JHI e :
(%) cosec 10° _+/3 sec 10°=4 q) \E cosec 20° —sec 20° =4
() sec 40° ++/3 cosec 40° =4
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12. JHIOI e
(k) cosec 2A + cot 4A = cot A — cosec 4A

(@) cot 8A + cosec 4A = cot 2A — cosec 8A

m ST an A cot A o 24T L n8 A cot 2A
sec2A—1 —an co secdA—-1 —an o
13. T TR
) ! = cot 40
tan3B8+tan8 cot30+cotf co
cotB _ tanB _
) cotB— cot36 tan36—tan®
14. AT THEN :

@) 4(cos®10° + sin®20°) =3 (cos 10° + sin 20°)
(@) 4(cos*20° + sin®50°) =3 (cos 20° + sin 50°)
(M) cos®A.cos 3A + sin’ A.sin 3A = cos’2A
15, JHIMQ TN :
(%) tan 6 + tan (60° + 0) — tan (60° — 0) = 3 tan 36
(@) cot 0 + cot (60° + 0) — cot (60° —0) =3 cot 30
(1) tan O + 2tan 20 +4 tan 4 6 + 8cot 80 = cot O
16. (%) cos 40 @Ts sin O FT EIAT T T |

(@) cos 50 @S cos O FT FIAT Fdd THR |

17. oo TR
cosA cosA cos6 + sinf
J— — + = —_
cosA—sind  cosA+sind fan2A  (¥) tan20 + sec26 cosf — sinf
cot26 + tan28 co52A . _ 1-tanA
T ot26 —tanzs _ 5°4 ) T sinza — 4 —A) =0
18. Af 2tan 0. =3 tan # WY THI THEI :
5sin2p sin2f
&) tan (oL +p)=————— (@) tan (oL — p) =———
( ( 2 5cos2f-1 (@=p) 5 —cos2p

19. % tan A =2 T FAIT TR : a cos 2A + bsin 2A=a

10¥% ) Ufeger TITA, HeT q0




sinA—/1 — sin2A
20. THIRIS THE : = cotA

cosd—+1 —sin24

21. JHIOT TR : sin“A=§—%cosZA+écos4A
22. QWIS AR sin’ ( )+s1n (3;) + sin* (S?H) + sin® (%ﬁ)=§

24 -7 —24 —44 —
@) 120] 119’ 120 ) 117’ 44, 117 (=) 11
25 25" 7 169 169 119 125 125 44 2
3 7 5 -12
3. (®) - g@) — (M) = or —=
5 6v2 12 5

7.4 FUAdH HIUEE (Submultiple Angles )
sin 60° &7 HIF [ESUHT AFTITHT sin30° T HIF HIA IAT S ardr ?
% sinl5°= sin 33 oI e, TR Tl |

T T, sin(22 )"’— s1n( ) e fHeg ?

e FATE 2, 3, 4, ... IR ARTHT TGN I HIUATE T BITHT HTaTE HIUEE T, |

ST © A FT ATGdF FIUEE g‘, ? , ?aﬁg@il
7.4.1 AITAF FIUREH! HAHUTHAT AQUTd  (Trigonometric Ratio of

Submultiple Angles )
A
) aﬁwT T EGAT Fraprortiedr AT
sin ( A+ B )=sinA. cos B+ cosA.sin B
. A
sinA  =sin (— +— )

=sinAcosA+cosASinA =23inA cosA

2 2 2 2 2 2
A sinA=25inA cosA
2 2

SRt afvanT,
gt 9187 & 6, sin 2A=2sin A cos A
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(%) sinA =sin 2 A 2 sinA cosS A
2 2
Ad: sinA = 2 sin % coS A
g) ETHIErg areT B 6,
cos 2A = cos’A — sin’A
cos A =cos 2 % = c0s? % — sinZ%
AT cos A =cos? — A — sin? %
T T
(M cosA =1-2sin? A ) tan%
(T) cosA =2cos>— A —1 =) sinA = A
2 1+ tan’~~
A
() tanA = ’ il 1 tan2:
an A (B) cos A = X
= 1+ tan222

7.42 sin A, cos A ¥ tan A @ B ‘;:‘ 1 T PR SR

A
3 IO Bl BIHT PABOHATT AT

A A
sin A = sin ( ><3) = smS— sin’
qd: sin A= 3sin§ — 4sin3%dl

T I, g T

[ sin 3A=3sin A— 4sin°A]

A 3 A
A A 3 tan— —tan® =
(®) cos A= 4 cos>— —3 cos - (@) tan A = R -3
3 3 1—3tan2§
JUGH FIUTHT TAATHREE AUSAR HIUTHT AT HREE
A A
1.sin2A=2sin A cos A 1.sinA=2sinEcosE
. A A
2.cos 2A=cos A —sin’A 2.cosA=cosZE—sm2§
3.cos2A = 1 —2sin’A 3.cos A =1—2sin25
0% )
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A
4.co0sA =2cos?— —1

4.cos2A = 2cos’A—1 5
A
. 2tan 4 . Ztana
5.s1n 2A = F—— 5.siIn A= T+ tamz A
1—tan? 4 1-tan? S
6.cos 2A = ——— 6. cos A= y
1+ tan® A 1+ tan? 3
Ztan4d Ztanﬂ
_ an — 2
7. tan2 A = 1 tan?a 7. tanA m
: : - : A LA
8.sin 3A = 3sin A —4 sin ’A 8. sin 3A = 3s1n§ — 4 sin T
A A
9.cos 3A= 4 cos’A — 3cos A 9.cos A= 4cos3;— 3005;
A A
3tand —tan® A 3 tan— —fﬂﬂgg
10. tan 3A = 10. tan A = Y
1—3tan? 4 1—3 tan? 7
. 8 4 ) - -
gfe sin = 9 sin 6, cos § ¥ tan 6 F HT I MG Te 4 |
THIY : TEl
8 4
Sin ?— 5
0 4\ 2 16 25—16 9 3
2 5 25 25 25 5
10 =7 si _2X4X3_24
sin =2sin— cos — = =TT o2
c0s @ = cos?t _sin2 8 :(5)2_(5) _9 16 _9-16 -7
2 2 5 5 25 25 25 25
2 24
_ sinf _ 325 _ _ &%
tan 6 = cosf _7 7
25
) 24 7 24
A smH—zS,cosH——E T tanﬁ——7
Ufeeger T, e 90 ( q0W9




A 1

Hﬁsin;z;‘m{ cos A &l HIF 9T TS |
. A 1
I« J&l, sin— = =
3 2
? c @;!

A N2
cos-=\/1—sin2é = 1—(—)
3 3 2

11 = |2t _ 3_V3
4 A 4 4 2

b i)

cos A = 4 cos’— — 3cos— =4 X
3 3

><3\/5_ 3\/§= 3\/§_ 3v/3

- -0
8 2 2 2
Ad: cosA=0
: 1 N . ‘H,"r3__1
?ﬁ%{sm30°=§ WU, JHINIT TR © sinl5° = =i
AT : TaT,
. 1
sin 30° =—
2
cos 30° ~J1— sin230°
12 1 4-1 3 3
cos 30° = 1—(—) =1—-==|— = |- =—
2 4 4 4 2

105 ) Ufeger TM0T, et q0




—

‘ﬁ"l

Aqd: cos 30°=?
o v.-g
HIAT, cos 2 X 152?
o V3
941, 1 — 2sin’15 =3
V3
Ag4r, 1 — EX = 2sin“15
2 —+/3 _
AT, > = 2 sin?15°
2—4/3 ,
SR = sin?15°
2x2
2—-43 2 .
A ET, X - = sin’15°
2x2 2
4 — 243 ,
SR - sin®15°
3+1— 243 _
FgET, — sin’15°
=2 =
V3 — 2xv/3 x1+ 17 )
AIET, 2 = sin®15°
V3-1)2
AIET, [—,_)= sin?15°
(2v2)?
. V3—-1
AIAT, sinl5° ==+ —
242
. f3__ 1 N . ~ S N N
ogd: sinl5° = vz 7 JHIMOTT AT | (sinl5° 1 AT F& gATcHE g TTHT |)
.|u|
EEr
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AT : T,

a8 a8

1+ cos@ 1+2cos*=—1 2cosi—

_ _ 2 _ 2
LHS =— = ) g = . @ g
sin@ 2 sin- .cos— 2sin- cos—

9 =
=cot5 =RHS, THTTTE 7T |
EEE

14+ sinf—cosf P
TR TR ¢ - oS = tan?

1+ sinf+ cos6

S}

THTW : T8,

1+ sinf—cosf
1+ sinB+ cosf

LHS =

. B g .8
1+ 2 sin- .coss —(1-2sin ?)

. B 8 fo]
1+ sin—.cos— + 2cos®—1
2 2 2

. vl g a
1+2 SIN- .COS— —:L+251»,r12E

. B g fa]
sin— .cos— + 2cos®—
2 2 2

. B ] .8 .
_ 2sing [casE +s::12—) _ sins

N g . # ]
2 cos— ( sin—- + cosZ) co

N'T':J:.N o

:tan;9=RHS, g 74T |
;;"ibla T A
THE © secA — tanA = tan (E — E)
THTYTA El%'o[,
RHS = tan (E — f)

4 2

T A a
B tanz— tanE _ 1-— tanE

= _ = ]
1+ tan-tan - 1+ 1.tan-
4 2 5

990 )

Cos—

sin—
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1—

1+

A
Cos —
2

. A
51N —
2

sin% cos% — sin%
cnsg B cns%
sin% cos% + sing
cos% cos%

. C A . A\ C
&Y T AT cos — — sin - o U I,

A . A A . A
cos — — sin— cos— — sin—
_ 2 2 X 2 2
o . A . A
cos — + sin— cos — — sin—
2 2 2 2
( A ) A)2
cos — — sin—
_ 2 2
_ A ] A
cosZ — — sin? —
2 2
A A . A . A
cos? = — 2cos =—.sin —+ sin? =
B 2 2 2 2
- A ] A
cos2 — — sin? —
2 2
A A A A 4
cos? —+sinf—- 2 sin—cos— 1—sinA
— z Z 2 I —
cos? 5~ sin? = cosA
1 Ssind
cosA cosA

A9 7.3

1. feguer ywreEH SugH e 5% faga (v) TeTe

secA — tanA = LHS, THIUTd 937 |

(%) BT HEA sin A B AR g 7

A LA
a. coszg + sin’ =

2

A
C. 1—200325

b cos2f—sin2E
) > >

A A
d. 231r12.cos2

(@) TAHT HH HA =AM cos § T TR &7 7

a.

. .8
—3sin’ =

4 smg 3

Ulegeh 0T, Hel 90
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b. 4 00535 —3cos—

A . A
cos — + sin—
2 2

g
3
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3coss —4cos's d. 3sine —d4sin's
C. COS3 — 4 COS 3 . Sll’l3 — 4 Sin 3

N
(M) afg A=6O°‘mzsin5 ® A HT g ?

1 3
a. 0 b. 1 c. - d =
2 2
(]) 60° I ATaAH I FA &l 7
a. 15° b. 25° c. 35° d. 45°

() tan A HIT AT BA F ?

A A

2 tan= 1— tan®=

2 b 2

a. y . A
1+ tan? = 1+ tan? =

2 2

A A

2 tan= 1+ tan? =

2 d 2

C. A . A
1— tan? 3 1— tan? >

2. (%) AIGAE BUATS ITEUHET AT T |

. c d [N C g N
(@) sin 0 o tan o A =447 TLETH | (1) cos O oIS cos o HT AT TR |

< g N . C . H C N
(o) cos @ &g tans HT had @A | () sinf Mg sin o AT SET TR |

2
A 4 , . .
3. (&) 7« sin = < 9T, sin A, cos A ¥ tan A &%l |9 I<T TSR |
4 3 '
(@) afq tanE = AT, sin A, cos A ¥ tan A %l HIF I TS84 |
A 5 . N N
(M) ?Jﬁicosa =5 G sin A, cos A ¥ tan A &l |9 I AR |
. 8 1 :
(=) afg sing = - ¥, sin 0, cos O ¥ tan O T A IAT TSI |
g 4 . ~ =
(g) afg cosy = o ¥, sin 0, cos O ¥ tan @ HI AT AT TSR |
5 1
=) g tan_ = W, tan @ 1 HF 9T TSR |

7 A - -
4. (a:mﬁicosA:E%m,smE ® HIF IAT AR |

EN) e o, 7 0




13 A
?Jﬁ{cosA——‘ﬂQ, cos - H AT 9T TS |

4 A .
afe tan A= 3 9T, tan T HF I TRMSE 9 |

¥ s, e TR

@) IfE cos 30° = >
, 3-1 V3+1
(37) sin 15° = — (3T) cos 15° = —
242 242

(%) cot 15° =2+ /3

() tan 15° =2 — /3

@) T{fdcos45°=% WQ, THIRIT e -

@ cos(223) =1](2++v2) @msin(223) =1 [(2-v2)
@ tan(223) =3 [(3-2V2) @ cotls® =vZ +1

e 1 1
+ oSt =3 2*:)

=

z.

o)

I

Il
S

) 1
) Ifg sin— ==
2
1
(‘J)?Jﬁfcos—=5(a+ ) WU, THTTT TR cosﬁ——(a3+—)
7. FHIOIT TR
1+ cosd tA @) sin 4 A - l1—cos 4 ¢ A
— . . —=cCol— = t1an — - =tan —
sin A 2 l+cosA 2 sinAd a
) ) 4 .4 A
- sin A4 tA - 1+sin A cos; +sin ; - A 1- tan25
— = Ccot — . = = = = —3
l-cos 4 2 cos A CGS% —sin g cos 1— tanZ=
2] . o
1- tan; 1-sin @ cosa 1- tan =
() 5 — (ST) : = T
1+tan§ cos @ l1+sina 1+tan S
(193
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. . g
1+ sin 8—cos 8 g sinf— cos—
=tan -

El 2 =
1+ sin 8+4cos & 2 1) 1— sing —cos & cot

A
) 4tan5
(@) sinA+tan A =

8. I TR

%) tan (45° + %) =

A A
— 2. @ tan—+cot—=2 A
—— A (&) ta 2 cot2 cosec

cos 4

_cosA P N

I —<inA (@) 2 sin” (45 2)) 1—sinA
1T)2cosz(45°—%)= 1+ sind

(%) cos2(45°—%)—sin2(450—%)Zsine

1—tan? (45 —A) 1— tan? (45 —4)

. =3sin A (= —— = sinA
1+ tan? (45 —A) ) 1+ tan? (45 —A)
A 1+sind
B) tan (45°+—-) = secA+tan A= :
2 1-sin4
sin 24 cos4

X = tan
) 1+cos2A4 1+cos A

9. qq‘r&ra‘@'{[:(l-l—cos—)(l-l—cas )(1+cos )(1+cos7g)

A
2

24 =7 —24

. L 24 7 24 120 —-119 —120
2. RS XU | 3. @) — = —— @, oo @
e 3. ®) 55 55 7 @55 257 '169’ 169 ° 119
@ 1,000 a0y = U7 U w2 & V2t
) 1,0, 00 (3 o) — 4.(F) = @) 5 @)= or 2
' 125’ 125° 44 2 5 12 2

9 )
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7.5 Trofadier qauffeter FUEARUT (Transformation of Trigonometric Identities)
7.5.1. 'T’FIW@ IRT T FAHAT TR (Transformation of Sum or

Difference into Product)

FepTOTRITHT fESURT FHITEEH! TUARAR TIHT Tedhl ATHASThdTs T AT ST
EIHT EARY T Ficbeg, | [UHARAATS ART AT AIHT TGord a7 BRI T FE
2T, AR Tl |

P @roreer TERfE
sinAcosB+cosAsinB=sin(A+B) ........... (1)
sinAcosB—cosAsinB=sin(A-B)........... (1)

THEI (1) T (i) A5 ST,

sin A cos B + cos A sin B + sin A cos B — cos A sin B = sin (A + B) + sin (A — B)
#d. 2 sin A cos B =sin (A +B) + sin (A — B).....(ii1)

FHHI (1) o1 (i1) T34,

sin (A+B) —sin (A—B)=sinAcos B+ cos Asin B — sin A cos B+ cosAsinB

ad: sin (A+B) —sin (A—B)=2cos Asin B.....(iv)

T T,
cos(A+B)=cosAcosB — sinAsinB ........ (v)
cos(A—B)=cosAcosB +sinAsinB........... (vi)

THTET (V) T (vi) TS STEaT,
cos (A+B)+ cos (A—B)=cos Acos B—sinAsinB + cos Acos B +sin Asin B

Ad: cos(A+B)+cos(A—B)=2cosAcosB....... (vii)

FHIEI (V) AT (Vi) HET34T,
cos (A+B) — cos (A —B)=cos Acos B—sinAsinB — cos Acos B—sinAsinB
Ad: cos (A+B)—cos (A—B)=-2sinAsin B ....(viii)

J94T, cos (A— B) —cos (A+B)=2sinAsin B

g T, w90 C 994




#q. 2 sin A cos B=sin (A +B) + sin (A — B)
2 cos A sin B=sin (A +B) — sin (A— B)
2 cos A cos B =cos (A +B) + cos (A—B)
—2 sin A sin B=cos (A+ B) — cos (A — B)
2 sin A sin B =cos (A—B)—cos (A + B)
7.5.2. W X wRATS IUHEAHT FUIROT (Transformation of Sum or
Difference into Product)

AT Free® (iii), (iv), (vii) and (viii),

sin (A +B) + sin (A — B) =2sinAcosB............ (1)
sin (A +B) — sin (A - B) =2cosAsinB............. (1)
cos (A +B) + cos (A—B) =2cosAcosB......... (ii1)
cos (A+B) — cos (A—-B) =—-2smAsinB......... (1v)

TRATET HIUH ART AT AR AB[ TAT BT T gal IR FAHHpTETE,

A-B=D.............. (vi)

TEES (v) ¥ (vi) 9TEaT, TS (V) ATE (Vi) HeTSa,
2A=C+D 2B=C-D

A CPD B="2

2

A,B, A+B ¥ A—B @& 91 F&=ge® (i), (ii), (iii) T (iv) A7 gfaqeama+ T,

) ) . C4D c-D ) ) €+D . €-D

smC+st=251nTcosT smC—st=2cosTsmT
C+D c-D . C+D . _

cosC+cosD=2cosTcos? cosC—cosD= 2s1nTstTC

AAHT UARAATE ART T ARAT TR TR

(k) sin 35° cos 25° @) cos 25° cos 10° A1) sinl0 A sin 6A

) e o, 7 10




AT © TE,
1
(%) sin 35° cos 25° =2 (2sin 35° cos 25°)

[ sin 60° + sin 10°]

S

== [ sin (35° + 25°) + sin (35° — 25°)] =

(@) cos 25° cos 10° =% (2cos 25° cos10°)

1 1
=3 [ cos (25° + 10°) + cos (25° — 10°)] =5 [ cos 35° + cos 15°]

() sin 10A sin 6A == (2 sin 10A sin 6A)
1

=~ [ cos(10A — 6A) — cos (10A + 6A)] =

2

AT AT T FRRATS IAHAAT BYTR TR -

[ cos 4A — cos 16A]

bd | =

(&) sin55° —sin25° (@) c0s25°+ cosl5° (M) sin 8 A — sin 6A
AT : T&l,
. o : o 55°+25° . 55°-25 .
(%) sin 55° —sin 25° = 2cos SIN————_ 3 05 40° sinl5°
25°415° ) 25°—15°

=2 cos 20° cos5°

(@) c0s25° + cosl5° = 2cos Ccos

2

@ sin8A —sin 6A = 2 cos 84 + 64 Sin&q — o4 _ 2 cos 7TAsin A

2 2

cos 10"+ sin 10° .
THIRT e = cot35

cos 10° —sin 10°

HTIN : TEl,
LS = o8 10"+ sin 10° _ cos( 90°—807)+ sin 10
S cos 10° —sin 10° cos( 90°—80%) —sin 10°
) . . . 80°+10 80 °— 10
_ sin80 +sin10° _ 2siln———— cos—
sin 80° —sin 10° 2 cos 80 +10 . .Bﬂ —10
o o 1 5 o o
_ 2sin45-cos35  2XFC0S33° 4535
2cos 45 sin 35 2 x%sinat‘}: sin 35°
= cot 35° = R.H.S., FHIfora 94T |

g T, w90 C 99



R

JHII TR : 2c0s (45° + A ) sin (45° —A) = (sin A — cos A)?
qEII : T2,
L.HS. =2cos(45°+A)sin(45°—A)
=sin (45°+A+45°—-A)—sin (45°+ A—-45°+A)
= sin 90° — sin 2A
=1—sin 2A
=sin’ A+ cos’ A—2sin Acos A
= (sin A —cos A)?
= R.H.S., ¥ w47 |

SR TR : sin O sin (60°+ 0) sin (60° —0) == sin 3 0

AT © T,
L.H.S. = sin 0 sin (60° + 0) sin (60°— 0)
1
=— sin O [2 sin (60° + 0) sin (60°— 0 )]

Slnﬁ[cos(ﬁﬂ + 06— 60 + ﬁ)—cos(ﬁﬂ + 6+ 60 — 9]

sin 0 [cos 20 — cos120 ]
sinB[cos 20 + = ]
sinBcos 20 -I—— sin 0
1
><:2 X 2 cos 28511184—- sin 0
1
[sin(206+8) — sin(20—-0)] + —5111'3

1
[sin 38 — sinB] + - 311'1'3

-P-IH -F-IH MIH MIH NIH NIH l\JIr—ll\J

1 1 1
—s5m30——- sinB® +— sinB
4 4 4

Ns ) g




= Lsin30
4

= R.H.S, gH1fora 94T |

cosB — cos20 + cos 360

i ' sinB — sin26+sin3H = cot 26

FHIH © FET,

LIS, = cosB—cos26+cos36
"7 sinB-sin26+sin30

__ co0s36 + cosB—cos26

sin 36+ sinB® —sin26

6+ @ 38— 8
2 cos

36+4 36— 8
> cos

_ 2cos 26 cosf—cos26
2sin260 cosf—sin20

2cos — cos?208

2 sin

— sin26

__cos20 (2cost—1)
sin26 (2cosf—1)

__ cos2f _ 29
 sin26 — cot
= R.H.S., JHIUTT 94T |

. : 0 o 0 o} o — E
AT T ¢ sin 20° sin40° sin 80° = —
AT © TE,
L.H.S. = sin 20° sin 40° sin 80°

_1
- 5 sin20° [2 sin80° sin 40°]

= % $in20° [(cos80° — 40° ) — cos (80° + 40°]

\Qiﬁaﬁ Tl'fffl?f, el Q0

(1%




sin 20° [cos 40° — cos 120°]

[ |/}—1

L -, 1
= sin20 [cos 40 + 5]
1. 1
2551112{] cos 40 + 3 sin20
l 1 0
:E > ( 2cos 40 sin 20 )-I— — 311’120
%[Sm (40" +207) —sin (40" —20) ]+ —51112{]""
%[Sm 60" — sin20° ]-I— =~ s5in20°
P S R
—4[ 5~ —sin20 ]+ 3 Sin20
=B _Lgn20° + 7 sin20°
=3 4sm sin
3
8
= R.H.S, JAIT 2T |
I 7.4
1. feus wees SwE fawean fof faee (v) wmeE
(%) AT HEH 2 sin A cos B HI aRTeR g [Ab0TAATT Aleg=sieh % & 7
a. sin (A + B) —sin (A—B) b. sin (A + B) + sin (A — B)
c. cos(A+B)+cos(A—-B) d. cos (A+ B)—sin (A—B)
(@) qAHRl HEH (sin A — sin B) I sRTeR g HARIOTAAT Afqeg=sieh % &l ?
A+B __A-B A+B A-B
a. 2s1nTcos? b. 2s1nT s1nT
C. 2COSESIHQ d. 2cosﬁcos£

2

10 ) fega T, e Q0



() dqdRl FH (cos C — cos D) T sRTeR g ARIUITHATT Afqed=sih % &l ?

. C4D c-D C+D c-D
a. 2 sin —— cos —— b. 2 COS —— COS ——

7 s c+D . D-C d 7 s c+D . C-D
C. —Z2 8SIn —2 SlIl—2 . —< S1In —2 Sln—2
(&) (cos 6A + cos 4A) ATg TUAHAHT FATA TaT F Fw, 7

a. 2 sin 6A cos 4A b. 2 sin 5SA cos A
c. 2cos SAsin A d. 2 cos 5Acos A
() sin 60° + sin 40° & Y (& g °
a. 2 sin 50° cos 10° b. 2 sin 50° sin 10°
c. 2 cos 50° sin 10° d. 2 cos 50° cos 5°
AAHT PRI AT TUARAATS AT I FRIHAT TG TR -
(%) sin 50° cos 30° (@) cos 25° cos 15°
(M) cos 10A sin 6A (%) sin 27° sin 32°
AT PRI AT AT AT FARATE I[OABAHT BTN TR -

(@) sin 50° + sin 30°
(M) cos 7A — cos 5A

JHI e -

(%) cos 50° + cos 40° = V2 cos 5°
(M) sin 10° + sin 70° = 4/3 sin 40°

(1) cos 40° — sin 40° =+/2sin 5°

T AN -

cos 10°— sin 10°

— tan 35
cos 10%+sin 10°

cos 12" —sin 12°

= tan 33
cos 12%+sin 12°

cosB—cos A A-EB
) T . = tan—
sind +sin B 2

(@) cos 25° + cos 15°
(T) sin 67° — sin 43°

(@) sin50° — sin70° = —sin10°
(M) sin 10° + sin 70° = /3 sin 40°
() sin 37° — cos 67° = /3 sin 7°

cos 92— sin9°

: = cot 54°
cos 99+5in 9o
) sind—sin B A+B A—B
- - =cot—tan —
sind +sin B 2 2

sin (60°+A4)+ sin (60°—4)
cos (60°+A)+ cos (60°—4)

(B) 2 sin (45° + @) cos (45° — @) =1 +sin 20

(S) 2 cos (45° + 8) cos (45° — @) = cos 26

Ulegeh 0T, Hel 90

C




6. I TR :

5inf + sin306—sin 28 sin2A + sin3A+sin54+sin 64

) cosB—cos?2B8+cos36 = tan 26 (@) cos2A+cos34A+cos5A+singA = tan4A

sinA— sin3A+sin54—sin74
cosA—cos34d—cos5Ad+cos74

= cot 3A

cos3Acos24 — sin5Asin7A4
sind4Asin 34—sin2Asin54

7. T AR
(%) 4cos0 cos(60° + 0) cos (60°—0) = cos36
(@) 4cotB cot( 60° + 0) cot (60° —0) = cot30

=4 sin 5Acos A

(M) sec (45° + g) sec (45° — g) = 2sec B

) tan (Z-+ 6) — tan (- + 8) = 2 tan 26
8. YW TR :

(%) sin10° sin50° sin70° = Si

(@) cosl0 cos 50 cos70 = ;—3

@ sin 10" sin 30" sin 50" sin 70" = —

(%) sin 10" sin 50° sin 60° sin 70° = E

(¥) cos 20 cos 30 cos40 cos 80 = E

(F) cos 20 cos 40 cos 80 = %

I
1 @ b @ ¢ M d = d @ a
5in80° +sin20° cos 40" + cos 10° sin 164 —sin 44 cos 5:— cos 59=
2.&®) ———————— (@) W - M
2 2 2 2
3. @) 2sin 40° cos10° @) 2cos 20° cos5° (M -2 sin6A sinA (= 2 cos 55° sinl12°

R ) S -




7.6 daaferd gauiHaT (Conditional Identities)

TART TROTHATT FHageedr 0, AT B @& Ae® & 0°, 30°, 45°, 60°, 90°, ...
TETE | & O GFvdes, FEE 0, AT B &1 I WHewH AN I grad, Sdhd
THE |

() sin 28 =2 sin B cos &

(@) cos 3@ =4 cos* 8 — 3 cos O

() sin(A+B)=sinAcos B+ cosAsinB
(") sinA+cosB=1

() tan A=cot B

Q

TET, TFRIEE (F), (@) T (1) G BITH AN G g7 | O qeed (F) T (3) a9
BIUTT SATHT T Eaee |

e eI TFarae® qo FIHET AT T g | ST APUiad arades
T HIHT AN A §rg, AAATE APIHAT FAGTHFT A7 | ISR AT
sin 20 =2 sind cos® el HIVIHT ATNT TH g, AI AT TSI TAATHET &7 | a7, tan
A = cot B I TR AT I 83, A+ B =90° &I I T &aT AT A &7,
Prepmfad el M= ad 97 aal 719 9§78, Addrs ddarad Abuadrg
FeATHET AT |

A=0°% B =30°&aT 920679 T sin (A + B) =sin A cos B + cos A sin B

FHTE : T&T,

7el, A =0°T B=30°

LHS. =sin(A+B) =sin (0° +30°) =sin30°=2
R.H.S. =sinAcos B+ cosAsin B

. . 3 1 1 1
=sm0°cos30°+cosO°sm30°=Ox%+1 XE :O+E =3

gq: L.H.S. =R.H.S.

g T, w90 C 93




RPN ]

. ) tan A+tanB
A=0° 7 B =45° &1 T50&0 TEE : tan (A + B) = —————

l-tandtan B

AT : T&l,
L.H.S.=tan (A+B) =tan (0°+ 45°) =tan 45° =
tan A+tanB tan0® + tan4s’ 0+ 1 1
R.H.S. = = . - = = =1
l-tanAtanB 1—tan 0 tan45s 1-0 =1 1-0

#a: L.H.S. =R.H.S.

TS Pt sier SvEs a = 90°, f =45°% Y = 45° gaT qQ& e
(@) sin(@ + f)=siny @) cos (@ + f)=—cosy
A : e,
, . : , 1
-q%T, L.H.S. :Sln(a + ﬁ) = S1n (900—|- 450) =sin 135° :E
: . 1
RHS.=smy =sm45° =—
V2

. L.H.S. = R.H.S., T&T0r 9347 |
(@) cos (@ + f)=—cosy
qATIM : T,
1
V2

L.H.S.=cso (@ + ) = cos (90°+ 45°) =cos 135°=—

1
RH.S. =-—cosy =—cosd45° = ~ 5

aq: L.H.S. = R.H.S.

| STET

A= 30°, B=60°% C=90°gaT II&0 THeq :
sin 2A + sin 2B + sin2 C =4 sin A sin B sin C
AU : e,
A= 30°, B=60°T C=90°
L.H.S. =sin2A +sin 2B +sin 2C
=sin 2 x 30° +sin 2 x 60° + sin 2 X 90° = sin 60° + sin 120° + sin 180°

3¢ ) S -




V3 43 V3+ 43 243
2 2 2 2

R.H.S. =4sinAsin BsinC =4 sin 30° sin 60° sin 90°

1 3
=4><5><“’?><1 =3

#a: L.H.S. =R.H.S.

AABC &1 dH3eT ®UE® A= 30°, B=120°% C=3O°@F[‘%T:r¢?r&TUT TFERT;\ [
tan A +tan B +tan C = tan A tan B tan C
AT © T&l,
A= 30° B=120°T C=30°T 1
L.H.S.=tan A +tan B +tan C =tan 30° + tan120° + tan 30°
1 1 1- 3 +1 -1
= 4(— 4+ - = 2T __ =
V3 (=v3) NE V3 V3
R.H.S. =tan A tan B tan C = tan 30° tan 60° tan 90°
1 1 -
- E X (_\E) X /3 R

1
V3
ga: L.H.S. = R.H.S.

AABC & dFier #vEs A =30°, B=90°% C = 60° & 9 T T :

cos’A +cos’B+cos>’C=1-2cosAcosBcosC

AT : T&l,
AABC & di9ier #es A =30° B=90°7 C=60° & |
L.HS. =cos?A+ cos?B+cos®C = cos?30 + cos?90 + cos? 60’

32 2 3 1 3+1 4
2 2 4 4 4 4

RH.S. =1-2cosAcosBcosC

Il
[E—

3 1
=1-2cos 30° cos 90° cos 60° =1 —ZX%XOXE =1-0
Aaa. L.H.S. =R.H.S.

g T, w90 C RS




I 7.5

1. fEus waeEd ST fawer fo& faem (V) SR :
(@) TART HeH FHT FIT qel G 7
a. FAFTHHIHT I ATIITF Freg |
b. ST FAATHFEE G HALATHT TT TS |
c. FATTHFEE T TA T3 |
d. aEfeaa FaataeEs TRIE0 T ATaTF qa |
(@) tan A= 1 WTHAT A B HH Hid g5 ?

a.0° b. 30° c. 45° d. 60°
(W) sin A= cos B & Aa&ITHT Fel g 7

a.A=B b. A+B=90°

c.A—B=90° d. A+ B=180°

(°) TABT A H I TAFATHERT &l ?

a. sinA +cos’A=1 b. 1 +tan> A= sec’A
c. afe A+ B =90° 9T cot A=tan B d. sin2A=2sin A cos A

() aT A+B +C=180° T &4 Fel &5 °
a. sin (A+B)=cos C b. sin (A+B)=sin C
c. sin(A+B)= —sinC d. sin(A+B)= —cos C

2. TS Prqsie dFeier #uEE a = 30°, £ =90°F Y =60° g I8Er TR
(%) sin (@ + B)=siny @) cos(f +y)=-o0osa

() tan (@ + f) = —tan ¥ (&) cot(a +y)=—cot

() sin (% + g) = COS g (=) cos (% + g) = sin

3. afg A= 30° B=120°T C =30° S W TG TS
(%) tan A + tan B + tan C =tan A tan B tan C
(@) tan2A + tan2B + tan2C = tan2A tan2B tan2C
() cotA cotB + cotB cotC + cotC cotA =1
(%) cot2A cot2B + cot2B cot2C + cot2C cot2A =1
(8) cot 3A cot 3B + cot 3B cot 3C + cot 3C cot 3A=0

Y
2

=% ) e o, a0




4. I AABC # AN BEE A = 30°, B=90°T C = 60° S Y TARAT T :
(%) sin2A — sin2B + sin2C = 4 cosA sinB cosC
(@) sin2A — sin2B — sin2C = 4 sinA cosB cosC
() cos2A + cos2B + cos 2C =—1 — 4 cosA cosB cosC
(%) cos2A —cos2B + cos 2C = 1 — 4 sinA cosB sinC

5. TS PIsTe AFEier PUEE @ = 45°, f=45° T ¥ =90° T 9 TN TR
(®) sina + sin? § + sin®y = 4 sin A sin B sin Y
(@) sinQ + sin? B —sin®y=1-2 cos ® cos B sin Yy
() cos?® — cos? 3 +cos?y=1-2sin ®cos P siny
(&) cos?® — cos? f —cos?y=2cos Asin Psiny — 1

6. FadtH® Sin 2A + Sin 2B + Sin 2C = 4 Sin A Sin B Sin C a1 fegua 7 &7
FH AALITHT HIT A grge], Tl A3 Aard |

(%) A+ B=90°TC=90° @ A+B+ C=180°
(M A+B+ C=360° () A+ B+ C=90°
ITY

. @®c¢ @c¢c @@ b & ¢ &b

7.7 J=1g T 31 (Height and Distance)

Tl i St fafveT axqess 39 T AT axqeeiaasdl g Il AN s @reie
THLT FHTETT T g7, T © [qaTerd Ta H(d 7l ) 7 FEATST Aol Tl GEaIiar=en
[ FT g 7 g | AT T AFEATHT JeTe TIH AT AT Tl g7 | TAT AFLATHT
THBH FATSTHI B0, ASThl qred qo7 AT Aqardes TN Y I8 T
T AHTEES] THTITT T Al |

7.7.1 STy ¥ dtaatd &t (Angle of Elevation and Depression)

ferfarst Tafa=sr a1 ®roTeTs I=ATT BT A, T s v
FfAETE R, G AT TRl THTHT 88T = B0 el “
0T BT | Hepl F=raHT, O I=Aarer o7 &7 | &4

AT HIOT

T, T ETH ATGTAT O el 9% ga, Ararare

g T, w90 C 99




S gt T ¥ fafdast wafasr = Frerg
qAALT P07 AT, T

TR FAATE ANTHHT TR =T &al, dRe<T al
TGATE T SATHTHT Teehl a&] &al o=l Bl
et P07 BT | FHT Fo=HT, g AT T 2v |

TehSTT 6 fi AT AT 30 fi TQTETE T3Sl T@ehl THHT a&l I+ B0 30° TTHA
A T TGh I1g Hid W, I SR |

AU : TE, A
A
AE =%&@®! 3918, CD = ATAq& 373,
TGHT T A AT &30 IATCHT IIcieT B,
ZACB =30° 3 ¥@ ¥ Hiiqdier=rel 321 DE x="7?
=CB =30/t 3 |
TGl 3918 (AE) =x =? c30° Up
N : AB 6./ \
JHET AABC |1, tan 30 = —
an — D 30 /i E
1 AB
qqAT, — = —
3 30
1 AB
qAqAT, — = —
3 30
a4, /3 AB =30
30
AY4r, AB = N 17.32
AE =AB + BE

17.32 + 6=23.23
A T@R IUE = 23 .23 ft

T3eT TR THATg SATHAR] T3l favgare Aaare Tl Ieicier Hor 45° qredr |
I favgaTe 45 m QT TR HiY IRl Tehl THTHT ATATH Tl FeAdA197 B9 30° qTSaAT 9 Al

5 ) S -




~

FGhl IS Il AMITEE |

AT : TEl, A
TGh I9TE = AB, 5 AR fag C T

D dTc T@hl THT A |1 AqATH TaT aeeh
IareT wuegE L ACB =45°7 LADB =

30° 3 |
= =9 °©
CD=45m AB=1 D 3()° 45 =
N AB > C B
THH AABC |1, tan 450 = — 45m
qqar, 1=
EC
@g4aT,  AB = BC......>1)
FRFT A ABD H, tan30 =
1 AB
qoar,  — =
3 EC+CD
1 AE .
T, == [ (1) 51e]

g7a1,  V3AB=AB + 45

g9a1,  V3AB — AB = 45

q9aT,  AB(W3—1) = 45
gaar,  AB(1.732-1) = 45
g, AB (0.732) = 45

45
gg9a1, AB = —
0.732

AT, AB = 61.46
Iqd: TGRl 395 = 61.46 m

T3l 100 m AT FeHH SoTETe THAA SATAAHT TH(AR TEH T3 [a3e® Aqeed
TR AFATT FIUEE FHH: 60° T 45° 9rgT | AT g5 fawsia=erl 3¢ 9T AR |

Ufemer T, e q0 C LSS




ATI : TS,

IR AT = AB TR E
Tl A 9 g5 fas C T D #T

ATATHT QT TRl AAA(

FUEE LEAC = £ACB = 60°%
ZEAD = £ADB = 45‘]&7[|

AB =100 m

Tz fa=sfa=rer g1 (CD) =?

100 m

FHET A ABC ¥, tan 60 = g
AEB
qI4T, 3 = =
wgar,  +/3BC=AB
aq4a1, /3 BC =100
Joar,  BC = —
W3
a7, BC = 57.74 ........... (i)
- o AB
dqd, gHKBIUT AABD HT, tan 45 = oD
[ 100
Rl BC +CD
100 .
qad, 1= [() a2 ]

gyar, 57.74+CD= 100
gg4r, CD = 100 —-57.74
FI491, CD = 42.26

A g5 fa=gfer=rept g (CD ) =42.26 m

| STET

TIAT GFITH BaaTd GHETEHN THaR 25 m ¥ 16 m AT TEH 5 (awgare vl o

~

ATATRA &l Tl HUEs FHIF TTedl A |1 Gl 318 Tal SR |

q30 ) tfege T, e q0



AU : T,

R I = AB, I% dad®A g5 C ¥ D a1 @FTHhl THT A AT Al Tal
T Il Hes LACB T LADB A | A

BC=16m BD= 25m AB=?
AT, Z/ACB =0 AT=T ZADB =90° — 0 &% |

AB

JHET AABC |1, tanf = —

F94, tanf =22 (i) b ¢ -
~ -~
ya, AEETT AABD T, 25m 16m
: AB
JIE, t 90 — 6) = ——
AIAT to = ﬂ
, co — 25
SRR ! = A8
tané 25
tanég 25
S, ==
1 AB
a5 25

A, = = [(i) )
Fo9T,  (AB) =16 x 25
Jo@T,  (AB) = 400

qo@T,  (AB) = (20)?

A @HIRl 3= = 20m

200 m AT TIAT TFRIHI THETE TIaT TR T T HaHl &al AaATd HUE® FHALT:
30° T 45° qTgdT A9 | Tl IS IdT TNSerd |

AT © T8,

TR IS (AB) = 200 m,

g TR, AT 0 C 19




TFRIHI THT A dT¢ T@H he C T THT D AT a7 I qaA(q HIUEE HHM
ZEAC=ZACB =45°T LZEAD = ZADF =30° 8 |

gl 3918 (CD) = ?

FHHOT AABC |1, tan45 = g
gaar, 1 = oo
EC
gqar, 1=
EC
qqa,  BC=200.......... (i)
N o _ AF
A, GHDIUT AAFD #HT, tan 30" = oF
JoaT, = =k
V3 EC
1 AF .
SRR 2 200 [~ (i) o]

a94T, /3 AF =200

200
guar, AF ==

v

a94ar1, AF =115.47

d9dT, CD = BF = AB — AF

d941, CD = 200 — 115.47

d9491, CD = 84.53

A BRI IS = 84.53 m
ALY 7.6

E

30°
50

15

1. fegwer woreed! SugH fawea fo& FE (V) TRy

(%) TAIAY TEHT T g2l 3iee @1 ¥ fEfdst w@mia=r s Fuars & qidwg, ?

a. FAAAL B b. AR

C. AT BT

d. IHHT

(@) WIIafa Teh & gal 3iee @l T ffast w@mia= = Hdrs & qiaws 7

a. AT B b. =IO

3 )

c. I=AILT B

d. FHEB

Ufoge T, HeT q0



() FA AT TIST TP AT QT av IA1eT HOT 0° qAT A AT
T FEl T 7
a. AT b. a« c. ATGThl T&HT d. sfEes

() T TATHETE TIAT GFTHI THTH] AGATER & qw] FeAATIT T 45° TTET
HALATHT GHITRT I=1g T 4l TS GrITHFHD] bl TFI o g 7

a. 3915 > g b. SE <3 c. R d. FHT T gad
(¥) T AT TIAT IAXHI THTHT ATATHA TG T I HI TGe SATal
T FE &5 7
Y Q Q A
a. 9ea S, b. ¥e< ST ¢. I wWrw  d. &l & gal

(&) FHA THATE 10 m QT TEH 104/3 m ATl TGP THTHT AGeATRT T il
T I HIUT T75; 7

a. 30° b. 45° c. 60° d. 120°
2. WWTx,y?GWWWW:
(k) () P
A
Y X
20 m
45° S
B0 C QL 30"\ Rr
(1) A (&)
L
X
X
o [e) 450
< C< < 45 m Y
30m
10 m

Ufemer T, e q0 C 933



($) (=)
E Ay W
o o F S
5 30 30° [] s 0 m
30°
X U I_ V
45° |— BV < y 'T: . >
C < >
3.(F) U URH BAHI T3l [dgare SAHAH T3l [a=gare qaeieb] Tal IeAlleT
HIOT 60° ITAT | Al [gwgare 50 m 2T@T MU &l I=IcdieT S 30° argar A+
4l TR I Tl AR |
@) T3 30 ft. IFAT GHETHI THR qUAA TAH T3S TEH g5 [avdrd &
T T ATATR Tl I FIUEE HH 60° T 45° qrgar 9+ T
Tz fa=gfa=rer R 901 TSI |
4.(F)  TIST 500 m ATAT JETSHI TWATE ATHTHT Uhia¥ TEH 35 [A7ge® AqeATHA
&l AAAT HIUE®w FHAW 60° T 30° 9qredr | AT 35 faw=aler=rel g o=l
AMSTR |
(@) UFA URH FAAIE TS ThiR UIE @ 10 fr. P AT JIHT 35
HIMEArs dAdadlbd &1 qadid FUEE FHAT: 60° T 45° qrgal 9= ol
R FETE Il ASTe 4 |
5 (%) TSI GETHE HIAT GETH THa? 40 m T 36 m AT LH g5 (aard
GEIThl Wl ATATDA TG TF] BT UHAFR THIRE qredl w4 9l
Gl Mg Il S EH |
@) 50 m TAAT ILH AT GHETAT TICHl IoATe Abihl aeax @ | df
G [F=qT I T favgare g GFTHT T ATATRT QT Tl HIIEE
THHABH] FHRF qTedl A= < G¥ITehl I=ATg Il Aserd |
6 (a;) LN ~ C\r ~ 600 =
30° AURT THIHAT 50 m ATHI &g W 9l @I I3 IT A3 16 |
(@) TSl FAAA FASHT &bl 35 fi. FTAI @R AT AR I 45° ATHI
13¥ ) Ufeegep TIMTd, et 90



10 ()

11.(%)

FHIHT 9=l 30° HUHl FHIAT x ft ATAT & A x 1 HF I TS84 |

30 m AT T3 HATH! BAAE T3l TFAH THT T HadT 2&1 AaATT HIEw
FHHA: 45° T 60° ITSAT A HI EFRT IS IAT AMST6 4 |

U3l HiGhl ToRATe U3l 9ad®dl Bd ¥ hadld daaried &l daArd ¥
I BIUEE FHHA: 60° T 30° UTSAT | Ale Fadw I8 20 m 9T HiwaTehl
SHTg Il TS erd |

U3l CTARHNT JUTAh] Shegl @Sl TRUH & | aravel Hhadre 100 m Il
fervgelle ar@avel Wl T el MRl I8l HUE®w HAM 45° T 60°
FATHT G AT Al Fhvshl IATS (Mebleleld |

Teb T 1.8 m ATAT HIAAA TIAT ORI S I SFATAD! AT AT AR AqeATeh
el IAIT FHIUEE HHA 45° T 30° 9Ise | Afg SRTARl ATl AT

~

STHASTE 20 m BT FATSHT & A= Il TR I8 9T A9 |

T3l 15 m Il Bl e T FAATE T3l TAFTH TUTHT Eal IAA1el HIUaeE
FHHA: 60° T 45° Il = THFAHI I1g Il TSR |

SIfEAETE 6000 m T [T T THH ITSAT ITSEHT UILT BaTSAers SHTHT
EH! T3l famgare 30° H Il HIHT af@g | 10 Fobreuls drel fasdre
AN B 45° AT fgmg A7 | BATSSARTSIH] A FA km TiqTever &3,
AT TSR |

T3l 30 m BT ATCTH 35 [HARTHT SRR IATSH FSACT GHIEE IEh]
B | TRATET G¥ITHT fq=raTa o G¥aITerl CoTHT Adaieh &l HHM 60° T 30°
BT I BIUEE g, A Al GFITH IS T GHlafg ATl [dgee
FFAEHT L T TS |

T GEETH fa=are T WA 1.6 m el A g @waredl ST
AAATHT &I HAM. 60° T 45° FT I FIUEE T3 | AlT &= GFITehl
JAE 41.6 m B T Al GHEITHl IS T AT GHITEETAH 2 I NI |

T3l GHETATS USal favgel SATHAATE 4:5 1 ATITTAT (A9 Tl g | g
AT ®hadre 20 m 2TRTH! [a7gHT sRTeR HIUEE TArs, JH GFIThl =TS Il
TS |

Ufemer T, e q0 C 934




(@) TSI IETHIT UFA 5 m ATl Fvel SSTSUR @ | SHAH] &b Hel
ferg AT aTar T heeTel HHLT: 45° T 15° HIUEw TATSSA W &l araRal I=1g

Ol ATSe I |
12. TRTER IATIHT TSN GEETE® T | o @ETehT [o=raT ITAUR Teb AT AIfaeT

Jceh GEITH Tl AaATH &l 45° P I BT IS | T3l GHTNAT
20 m ATTH TR HY AqaAterT TaT 60° Bl I=ATT HT IS, |

(®F) [aeUHl Favars e &A= T4 |
(@) GrEEDl IS I AMSTed |
() GFEEEEEd T I ATl |
(&) a9 GETER AfME TR AT T=A7 Ifq A I B dge
ST, fhd, #ROEEd qite T |
13. U3l Waq&l arfe? amT el Idare 4 m da USeT 10 m @THl 918
TR AMETRT T | TATSH! hedrd Jadhl SaarHR] I=aiel Hor 60°
FATTHRT G A
@M feguer a=siars gfaffae 7= fo fammor T=Ee |
(@) AATSH T BRehl A IATSHT BIUHI &, Al I |
() TSP Hedle O Hid AT @, I A e 4 |
(&)  AATSH! DHaele HITH! BAATE 20 m TAh! [qrgAT TATDT I B0
Il TS erd |
ICASEd
1.
() d |@ a|@ ¢ | @& ¢ | c¢ = b | & c

2.®) y=20y2m @ x=577m @M x= 1043 m, 8 =60

(%) x=61.48m,y=61.48m @ x=21.13m,y=50m =) x=40,y=40+/3

3.@%) 4330m (@) 12.68fi.  4.(%) 577.35m (@) x=23.66 ft. 5. (&) 37.95m

@) 17.68m,3536m 6.(%) 43.30m (@) 25.62m 7. (%) 12.68 m @) 5m

8.(®) 73.2m (@) 3332m  9.(®) 3549m (@) 1581.23 km/h 10. (%) 12.99 m

@) 15 m 1. 15m (@ 6.83m 12. (%) 47.32m @) 94.64 m
) e ore, e 90




g H
FATEAMAET (clinometer) & FHAT TR IT{ |

FATSHITHARDT YA TR [qarerd eteiiqel e Ul favqare Afadhedl &4 w@ a1
foramera Fae!l Gl I B IAqT TS | &G a7 [qTad qaatg dAdqaieh
ferrggeAel T 9T ATHEE T ¥ a7 faarerg wadesl 9918 T dSHa e | T3d 3@
a fafa=T fage®are daale &l = HI07 T g HAT T [qrieedh] TFavedehl @rsil
e | gfdaed Tar qi HETH J&qd THerd |

fafym snaw - faseesem
1. \EcosAsinB=% T tanA+cotB=2i3§QEF\| g |
(F) A T B T AT AT FIT FETE |

(@)  (A—B)®l HH YT TSR |

@M AT BW@WWcos(A—B)=cosAcosB+sinAsinBWW,
PRI G delard |

2. cos45s° =%i3§ﬂ$\l BN
y

(F) COSATTE sin 2 AT FHT THE |

(@) 15° T T FSATAT ATaAP PIEED TR |

M) e R sin (22 3) ° - (V2-V2)

3. ST ABC &1 AHTEl %IEE A =120°, B=230°Y C=30° 3 |

1
2

(%) cos 2A @Te cos A &I &IHAT el |

(@) feguar BT GAN T GATT T : tanA + tan B+ tan C = tan A tan B tan C

() % fagTR FHST ABC HT tan A = cot B T &+, FRUMIET &1l |

4, U ORI AR FIRTHT FAGTE 9 m A TIAT 9 m ATHT TATSA FATHART F TIaT
fI=gAT 60° P I=ATET BT T T AMGUHT B |

(@) fegusl =TS F=EEr g&qa T |

Ufemer T, e q0 C 9309



(@) TATSHT THTA TThT B IATGHI GUh[ &, IdT NI Tel |

(1) AATSH! Haale B Hid AT B, TAqT ST |

(°) ORb BATE B (HaT T AT ATIHT [a=gHT TATSHT THTA 30° I I=IcATeT
BT IATS S, I AMSTE 4 |

5. GRTER IATSH TSAlEl GHIT G | T3 GFTH [G=dT MU T ST Wi Jeie
GHEITH] T ATATRA T 60° Bl IAILT T TS | Tl @HNAT 60m AT
TR Y faqueiaatherl @¥aT Aaareh Tal 45° Bl I=aieT Ho 93 |

(%) F=ICATLT BT Aehl & B, TETald |
(@) fagust g e geqd T |
(1) G¥ITEehl IS I MIT6 4 |

>

o

(9) AT HITF T GHATT=bl bl IAAT BIURAT HEAl GHed grg, A&iad |

)

I

1 (%) A+BTA-B (@) 45° () AT g [pATh a1 FIaTHepT &l |

2. (%) cosA=1- 2sin2% (") 30°, 45°

3.(F) 2cos’A — 1 4.(@) 779m () 45m () 12.29 m T
5.() 141.97m (¥) A9cael fa=mor

93z ) tfege T, e q0




%I&Q“B;Tﬁ Saforfa (Coordinate Geometry)

q1s 8

8.0 uf¥=&r (Introduction)

o

fr9TTgs STATT (coordinate geometry) ST=Tel & 9 farvgept
TS ASITHE STAT (ME2EF (v, y) TANT L Fad T
sfafaars awRTes | MeeTgs snfafaer sraemome faser T
afer St TRl TS René Descartes g | S ATHATE
FEfTIT  [MQeg®  YUMellsl  (cartesian  coordinates
system) ATH IMMEUHI & | IArae® Pierre de Fermat,
Apollonius of Perga #Tgal 9 IJ¥ &FHT FNETH Tahl
qTe=g | fageedrs 8@ (x, y) HEASISHI FH T4, Id
T, a9 v, ST ST AT e T F René Descartes

JElewdle WUHl df@wg | AT g9 (circle), ARTEET (parabola), st (ellipse),
gresuvarar (hyperbola) MfgdTs AN AT 2ad T HH Kbl d2wg |

o~ o o oo o N o~ o
[MeRMTgeb SIS T STHIART ATRT HTHT HIYT Jalq T blHIT [HeRTSh FUTeflh]

wanT difdqe fasme, wrerer famm, stitrafe ¥ @via fasmar Ter aTEw |

8.13% fag WUR W Y@m@r WHIHUT (Equation of Lines Passing
through Two Points)

@) fag W™ &7 (Point slope form) T @B THIH

e favgaTe ST T FebTd ATeT UHT
HAZATHT TeT 3Tl HIHOT FFATER Il dT3+

Y
e, - ;L
FersraT 3@T AB &1 W tand = m S | VEB=
@ AB ®T 9+ &+ favg P (x, y) fersif | X' e X
TET FFHTA m FUH B 4T @y @IS
(OM) = ¢ & A9 @Il HIHT T THR &7 |
VE=EMXFCoviieaee e e e (1) Yy

feguar @ fa= T Q (x, y) AR T, a9l ?qrgw THIHT (1) CIES T
TASS, |

DRI, Y = mX, T C oo (1)

e, FHIHU (1) AT FHHI (ii) T30

g TR, AT 0 C 3R




y—y, =mx+c—(mx, +c)
A4l y—y, =mx + c—mx, —¢
4l y —y, = mx —mx,
A4l y —y, =m (x —x))
31?[:ﬁ?@ﬁ%(xl,yl)WHﬁ?Wmﬂ@WWy—ylZm(x—xl)%'\Tl
@) T3 favg WO S @I T (Equation of Lines Passing through Two Points)

Y]

AT, g8 [ae® A (x, »,) ¥ B (x,,,) & | A
Tz [agE® R 39 U3er @1 AB 3 |
@1 AB AT ¥l % Ugar fa5 C (x, y) 9C

YVz2—¥V;
Xop—Xy

9, GAATAR, @@V AB *T Feb1d (m,) =
T T, TGS CA T SHehTadhl AT

\/

< C
AL A(x, ) = (0, y) T C(x, )= (X, 0,) (x, y)

Yi_Y™h
Xo—Xy L TX
afg favge® C, AT B U3¢ faan T qegd 99 fa-esd Feha avmer &7 |
9 ¥@EUS AB &1 Bbd (m,) =@@s CA %1 FHHE (m,)

JAATER, (m)—

Y—yi Ya =N
X —Xxy o Xp— Xy

Y2 — M
_ (x_xl)

Xz

A [egua g‘s’ Epetia (xl,y)'{ (x,, y,) HIX ST QT THHI

3T?T°|T,y—y1=

y—y1= (x x)?fl

x —_—
frameediar a9 a‘; @ETE AB &1 Widd ¥ @@ve BC & Hebld avear &l i
TGN FHIH TS ATSG, d, AeAerd T FAR TR |

Bl AT

T feguer fermm faama@r MN fage® B (v, ) T C (x,, ,) T0Z TUH & | |7 @
F1 a7 P (x, y) fereit |

1¥o ) Ufomeh T, e 9O




@, OX A1 BG, PR ¥ CD ¥ f@= |

g 7 CD |1 &% BE f@=it | a9« PR /"'
s F A1 #1eg | Te, P(X/'”/ C (,.9,)

_ _ _ B(Xlay
BF—GR—OR—OG—X—%

BE=GD=0D -0G=x,—x, /////
M

9 T, PF=PR — FR =PR - BG

X

=y-y, 0 G R b "
CE=CD-ED=CD-BG =y, -y,
&g | f

o . BF PF
fresie® BPF ¥ BCE 99®Y fAse® g1 | (F90 1) T 55 _CES D
goa, ——t = 2 L = Gy sx Ty £y B
DXy X Y2=01 : 2 N7
X=X T — AT
—y = Y2 — 0N

T Y == € )

_ TN x—xy
TIA Y =0 = x, )

ad: faguet 35 fages (x, y)) T (x,, y,) WO ST T@rebl FHIRRI 27 |

e fage® A (=1, 1) TB (3, 2) 90X STH I @l AB &l FHEHU OT TSl |
AT
aml, A (-1, 1) =(x,y)IB(3,2)=(x,,1,)

AATAR, T3 [d7ae® AUT ST @bl THHI, y—ylzu (x —x4)
Xz_xl

e, y— 1= 3= fx = (D)}

,y—1= x — (-

REREEY .

1
g, y— 1= 7 (x+ 1
1 NBENEELZS

g y— 1= (x +1) NPEEE: 2z )
FeraT, d(y — 1) =x + |
qan, 4y —4=x+ 1 EENEEENE NN
AT x—4y +5=0%GT AB 1 AT F THET & | Yy

g T, e q0 C %9




frameim wew ¢ afe g fag @R AW Y@ G 9T R eH kA faegars
(x,, ¥,) T ET A=A (x,, y,) BACH B G TEG FIF GG [F Tad, IO
qfte THETE |

faE® A (-5, 3), B (=10, 6) T C (5, —-3) fagust & |
(%) @1 AB &I FHIHT GT TSR |
@) fegus A [age® T9E grgd 9T JHIT T el |

FHTE : T&T,
A, A (=5, 3), = (x, ) TB (10, 6) ) = (x,, ,)

:frg _}rl

(%) TAATAR, 35 foavg AU ST T@IRT FHIF, p—y, =~ (X —X1)
2 1
6—3
q94t, y -3 ="1, —(=5) {x —(-5)}
3
F, y-3=", 5 (* +5) foaig 9e= : fag A ¥ B @1 gaemHr

A Y C a1 B C fa=e® fdar i1 41

3
qgar, y—3=—(x+5 N ‘
g =5 (09 GTH! FHTHT TS &rg a1 §ad 7

HqIgar, 5 (y—-3)=3x+ 15
I, 0=3x+ 15 + 5y - 15
qd@: 3x + Sy =10.......... (i) fagusrr T@rel ATa9dsE THIE 2T |
(@) &, FHEH (1) A1 C (5, —3) qfqeemd= 76, 3 x5+ 5x(=3)=0
qaaT, 15— 15=0 A9, 0= 0 5[ qT T |
e dar favg C (5, —3) 9 FHre=or (i) 1 7@ Uy | o faee
A (-5, 3), B (~10, 6) T C (5, -3) ¥8@ (collinear) g5 T 4T 4 fage® A
ST IXA TRl FHIE 3x + 5y = 0 & |

Tz far @@ 3x + y =273 5x + 2y =3 & gia=siad a5 T (3, 1) 9= AT Uger faur
XMl 3 |

(%) g5 Te @l gia=egfed fa=ger Meegde® IaT dSerd |

@) gfa=efed fawg ¥ (3, 1) 9UX S Ugel (9ar @l U 9l d S erd |

)

FHTIW : T,

() Ts (G T@THT FHEH,




FHE (i) a1, y =2 — 3x

y Bl AT FHEB (i) AT AT

A, S5x +2(2-3x)=3
AYAT, Sx +4 —6x=3
AIAT, —x =3 -4

AYET, x = 1

HY, x =1 HIHT y = 2 — 3x AT TET
y=2-3x1=-1

A g5 3@l Giawgad AUkl favgeht fAdamgs (1, - 1) g9 |
AL (3, 1) = 06, 0) 7 (L= 1D = (0, 3)
TAATHR, g5 [q7g AU ST 7@l FHIH, y — y, =

-1-1
s (X =3)

¥y

X—X

T,y — 1=

qI4T, y — =_—2(x—3)
Agqar, y #Agar, y— 1= (x — 3)
AT, 0 =x—y—-3+1
A, x—y—-2=0
A @Rl ATATb HIERT x —y —2 =0 T |
I 8.1
feguet TeEER g fawerHn 5w e () SRR

(®) Tz A IR AT T@Th] w-ﬁcbwl & Bl ?

)

a. y=mx+c b. - +——1
Vo — ¥y
c. y=y=mx—x) dy-y= _xl(x—xl)

) fagE® (2, 3) T (=1, 0) 9O ST I@Tehl FHIHIT TART T FA al ?

a. x—y+1=0 b. x+y+1=0

c.x—-y—1=0 d —x-y-1=0

EREa (a 0) 7 (0, b) #UT ST <Gl HHICMUI & BT 7
X

a. E-i-—:l b. _+_—1

c.bx+ay=0 d. ax+by=0

Ufegeh 0T, Hel 90 C 1¥3




(&) fa<e® (=4, -2) ¥ (=3, 5) 9IUR W4 T@Tehl FHEHI TAHT Hed HA Bl 7
b.y=-Tx+26

a. y=Tx+26
c. y=—-Tx—-26

c

1
d. y=;x+26

2. s [age® fagual Aoz @il HIEHIT HaR Ol TG Hichws, auH TR |

3. feguar qEmieEe ST qHIE 9T WIS Ter

() AY (@) AY
6 6
5 5
4 4
3 — 3
2l L 2
- 11 ] o
A e e o e e D QRO o e o e e o
4 = 4
(1) A% (1) A%
AY AY
6 6
5 5
~J 4 4
3 3
[~ 2 2
1™ ~ 1
X o T sa 7™ X Ko F5h 234347 X
, ~ B
4 4
5 =5 ~
VYv VYv
4. fesuet g8 fagare s faer YEre aHieor aar ISR
F) (2,3)T(=1,0) @) (4,3)7 (=2, 4) M) (6, -3) T (=1, =5)
=) (0, —a) % (b, 0) @ (p,0)7 (0, q) =) (4,3)7 (5, 6)

5. fesue A fage® @@ (collinear) T W91 I THE
@) (1,-1),(5,2) (9, 5)

M (2,4), (4, 6) T (6,8)

@ (7,-2),(2,3)7 (-1, 6)

16y )

@) (-3, 0), (0,-6) T (-1, -4)
&) (1,-1), (2, 1)T 4, 5)
=) (0,4), (3,-2)7 (6, 0)

Ufemeh TToTd, e 90



6. afz d fagg® A (b, 0), B (0,¢) T C (3, 3) Tse faam ¥amr 76 |
@) % favg B (0, ¢) @1E ¥ AC %I HeAfarg 9w Aichveg, a1 Alehar, RO R |
(@) T% [a7g ®IH! T@THT GHIEIH! TN TR FHTT Tl §+ éz%
7. afe 99 fawg A (p, 0), B (0, q) T C (5, 5) T3¢ faam T@mEr J=q |
(%) TeSua fage® FH@I (collinear) B 9T & q[¥hws, AETed |
@) 7 Freg T YT R i T S T =1
8. fa=e® P(1,0),Q (0, 1) TR (2, 3) Frsystearr ofifage® & |
(%) fagusl FAaeqTTdr st PQR TSR |
(@) T QR %I HeAfa=g U<l TRMSARI |
@M Mg P A QR & HAES ST @S (A Pl FHIE Ol TS Te |
9. fage® A(2,2),B (2,8) TC (-6, 2) 9qsT ABC & *fiifa<ge® g |
(@) 1 BC &0 HeA{d M Ol RS |
(@) WA AM Bl TFIZ IAqT ANSTRI |
@ ofifag A(2, 2) ae f@feausr Afasrer 6@ 3x + 4y = 14 g5 90
THIT T |
10. fa=e® X(-1,3), Y (1,-1) TZ (5, 1) Bt XYZ &1 ofifa=e® & |
(%) ofrifamg X (-1, 3) =re fafeuesr Al XD #1 @ g 9d1 amsTerd |
(@) AigA®T XD BT FHIHI Gl TS A8 |
11. 3% fa% A (a, b) T B (b, 2) FHIM: FHEEE 6x — y = 1T 2x — S5y = 5 A TS
R TAHT TIEED! ST faerd :
(%) a ¥ b H AMEE TAT AMSTeE | (@) [F5e® A T B & Houghes detfed |
(A A T B fa=rer g1 &id g3, 91T aSHad | () AB o FHERT Ol T SRH |
S
1. @& (d) @) (a) (M (b) (") (a) 2. Rrears @GR |
3. (@) x-3y+5=0 @) x-3y-5=0 (M 2x+3y—15=0
() x+2p+4=0 4.@F) x—y+1=0 @) x+6y—-22=0
()

(&) 3x-y-9=0

(&) ax—by—ab=0
5. eTepers TErsey |

) gx+py—pq=0
6. feTepeTs TEr3ay |

7. RTeTdTs @SR | 8. @) (1,2) @M@ x=1 9. (@) (-2, 5)
(@) 5 units 10. (%) Sunits @) 3x+4y-9=0
1. ® a=1,b=5 @ A(1,5TB(5,1) @ 4yzunits (@ x+y—6=0

Ufegeh 0T, Hel 90
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LCIEEICaD]

ferammera afveRfaaTe &9 35 TH AT THER, ST

(@) G&T T (@) T HIH

(A1) HEATHRIST (") qEIhrad Al

AT g% TS AT Gde (graph paper aT cartesian plane) #T 35 (a3 [Hag®

(x1, Y1) T (x2, y2) T ®GAT AL |

(3f) 1 g3 favg SIS T@IHl HhE (slope) ITOET TR |

(1) T3 a5 SIEA @Il THHIU I IAT TSR | T TRl THIE (a2 d o]

Il TTER b [9qaT ATearg Hadl gt T, AT ATl |

(%) Afe ANTeTs 5 fHex It a1 St AT d<Ar Ja1 TRl THIEIU HEdl g, aTedT

THET | o1 TEATST THIHUETh] Shebld aRTaY g7, AT o, RIETHET FAwe T

fpd el |

8.2 ¥ WY WI{aaad! T (Angle between Two Straight Lines)

1 faguer fewn faur Y@E®s PB ¥ i
DQ fa< E #1 #cTH A T FUEE
ZQEP =07 ZQEB = q &l T |
Heptd @Ug ®qAT Y@l DQ T PB &
JUIHRIES AT y=mx+cITy=mx+c
T | @M DQ T 3@l PB o x &8 HHAT:
ARl BUe®s /DCX =0, T L/BAX =
6, T 9 3@ DQ T % (m,) = tan,
¥ 7@l BP &1 e (m,) = tanf, & |

frst EAC 91, ZECX = ZAEC + ZEAC (- Tsstept anfedl #10 sar&a= g5 (9T

IR ANTHAGT aReR B+ 1)
ST, 0, =0+ 0,

qgar, 0 =0, -0,

Faa® IR F¥aTd tan fefat
tan0 = tan(0, — 0,)

tané, - tand,

F9ET, tand = 1+ tané, tané,
. My — Mo .
JI4T, tanO = Temimg (1)
9¥% )

(- m, = tan0, T m, = tan6,)

Ufoge A, HeT q0



ETHIEATS ATET &, o = 180° — O (- AT FIUIH! FRTEHS 180° & AUHT)
TIa® Aot AT tan fefar
dI4T, tan oo = tan (180° —0) = — tanO

_ MMz ..
T lEmgm, e (11)

FHE (i) T (ii) a1
tanO = +(m1_m2)

1+ My Mo

75 Taar Y@fer=rer ®0 (0) = tanli(Hmm T |

N}

uﬁtanemmmam T@WWWW|Wnﬁaﬁtanem
WW&W@%@T&&WWW@|

T8 WA WEE FHHIRR g a2 (Condition for Parallelism of Two Straight Lines)

g g5 g1 W@e® DQ ¥ PB UHATTTH] FHMCR B A [dAleesiaee Bl
(0) = 0° ¥aT 180° &= | Wbl FerarAT DQ ¥ PB UshATIHHT THHIR S |

EHIATS ITeT 3, tanh = + (—mz)

1+ My Mo

F9ET, tan0° = + (@) y

1+ 1. Mo

T Ozi(—mi‘mz

1+ 4 Mo

qgar, 0 x (1 + mm,) =+ (m, —m,) 2 ¢

qgar, 0=+ (m, —m,)

qgqat, 0=m, —m, X 5 X

(0TS £1 o AT T 0 7 &) Y

SREIR m, =m,

A WA T@ER ATTGA] AT G A Al T@lehl FHebldats sR1eX gre |

T8 WA W@E® I g 91 (Condition for Perpendicular of Two Straight Lines)

gfe g5 I W@ DQ ¥ PB THATIHHT - G A [d-ewia=esl ®0 (0) = 90° g |
iepT FodT DQ ¥ PB UHHATIHHT 8T T |

ETHIETE 9TeT o, tand = +(m1‘m2)

1+ 1y iz

F9ET, tan90° = + (M)

1+ 1Ty M=

Ufege IMTd, FET Q0 C ¥




sin 90°

90° (7m1_m2) Y
aw’ cos :i 1+ 1y Mo D
-+ ()
aw) a:i 1+m1 Mo
gaar, (1 +mym,) == 0 x (m, —m,) L Q_I 5
— X X
a4, (1 +n11m2) =0 0
(- 0 TAGF AAATE U &l 0 7 g7 Y
qagq4t, mom, = -1
A WA T@E%® THATTHHT A G A ol @Il FHebldeedl Tahd —1 g |
-1
94T, m, =

2
AT FHhIdes UHAFH] HITHE AdHHA 575 |

% T @ WERT W|EA g x +by+c, =0T ax+by+c, =0 T AT TeThl
JIAEEHT FARA T :

() o Y@E®H! Hebd m ¥ m, FdJ g 7

My — Mg

(@) ol IGTE&=h] HIT O T 99 tan9=i( )HT m, Tm, T A Jiaedma=

&l O 1 | Fid g, ?

1+ 1Ty Mip

X = J\JU 5% __ ay

gfedr @r ax+by+c =07 HFA (m,) = ~ R ~ 5. &3 |

W?@Tazx+b2y+c2=0a?rw(mz):_Wﬂ:_a_gml
y # TTEE

I, tand =+ (—ml ~ M2 )

1+ 1Ty iz

g |

>

a;b; — azbl)
a,a-+ byb,

FHIEHT ax + by + ¢ = 0 T AT g @bl FHE & E5, AR T{ad |

dqa1, O =tan' £ (

fagUehl FHET ax +by+c=0......cccienennnn., (1)

o N X W TmEE _ 4

qEeTl Fhebld Tdl TMITEME : Bhld () = ——==——= 7

AT, FHIEOT (1) T FHAAY g T@TehT THIRI, y=mx+c =0............. (11)

¥z ) tfsm TIiTa, FeT 40




UTEIT (1) T (i) AR ATHTT m, = m,
AT, m, = =
b —da
m, T /T FHE (i) 71 @[, y=—x+¢, =0
Aqg4T, by =—ax+bc, =0
A4, ax + by —bc, =0
A4, ax + by + k=0 €T, k=—bc, & |
AT AT ax + by + ¢ = 0 T AT g @Il HHI ax + by + k=0 &5 |

JHIEHIT ax + by + ¢ = 0 I qF g @Il GHIEHT by — ay + k = 0 g7, B 7
BARA THa™ T pd HETHSHT T Tl |

T8 WA WRSHT TRET qHHes

(%) g3 faar Y@= H107 (0) = tan™' + (—mi"mz)

1+ My Mo

(@) g% HXT @l FHATR g A€ dl, m, = m,

( 1
() g WA @1 T g a8, mom, =—1, m, =—
2

(]1) FHIHIW ax + by + ¢ = 0 YT AR A T@IHl FHHI ax + by +k =0 & |
(3) FHIFT ax + by + ¢ = 0 T TF A @Il HIHT bx —ay + k=0 &3 |

3= [aer e FHEEs 3x +4y —10=0,T4x — 5y +2 =03 |

(%) TFgT J@Tier=rehl ~gAH0 qAqT AITEI |
(@) faer TEfer=re AlgehpIu Tar FSHEd |

qHTAE : T&l,
faguet THIHREE 3x+4y —10=10......ccoevireinnnn... (1)
TAX = 5P+ 2= 0urreoeeeeoeeeeeee) (i)
X ®OTEE
UIH (1) AT Febd (m,) =— ——= ==
MAE I MIER] *

g T, e q0 C %<



. X I TUTSE 4 4
THTHW (ii) 1 FFE (M) =— ———— = =7
y I TUEH

7% Y@TtaEE F 0 7 9, tand = +(7m2)

1+ m1 m2
-3 _ 2
4 5
A4,
tan0 = (1_'_( 3)Xi)
5

—3 %5 — 4 x4
( Zﬂl 12 )
5—16
94T, tanO ( )
-+ (5 )

T, 0 = tan '+ ()
FAT, 0= 75.53°

AIdT, tanO =

94T, tanO

AT I3 T@ITHHR] FABI O = 75.53° (- IABIR] AT SATCHE AT AT fedaT)

(@) Y, T35 Wl AR 0 = 180° — 75.53° = 104.47°

>

g I WE® ax + 10y +20 =0, T 4x — 8y + 7 = 0 THATTIHAT FHMAR S 97 a
I G199l SEISRGEEN

qHII @ T&,
fagus FHEEE ax + 10y +20=0..........ceevvennnn.... (1)
RA4x —8y+7=0 oo, (i1)
, X %l UG _ -a
QT.‘“EB?[” (I)Eﬂ? ‘Qf o d (ml)z_ - = =~ :E
Y T TOTEH
THIH (i1) AT Heha (m) —xafr s _ 22
11 m,)=— — _@
- Y ywmomEE 02
A, [qSUHT T@E® AR TUHI, m, =m,
- 1
qgar, —L =~
10 2

qI4a1, —2a =10

qAT, a = -5

140 ) Ufegs T, HeTT Q0



AT a Pl AT -5 &7 |

fa=g (2, 3) 9UX SATH T 3@T 3x +2p — 8 = 0 T ¥ g T@lehl THIHIU Il TSR |

AT
AT, faguert Y@r AB &1 FHIET 3x+2y —8=0.....ooeerreeinneannn.. ()
fa=g (2, 3) 9UR S @1 CD &1 57 AB 1 ¥ 3 |
@l UMEh _ -3
WW(i)WW(mI)Z—X\; = b
e IRINIEE) 2,3)
7, fa=g (2, 3) 9O S @1 CD &l FHIHI,
Y=y, =m(x—x) C B
B 3x+2y-8=0
AL, P —3=m (X —2) ceeriiiiiiaiiiaannnn. (11)
FHIHI (i) ATE Hehld (m)=m
9, fague @ @ T, m,.m, =—1
gqaar, 2 xm=-1 (" st afee N
—— njzg fagUh! T@Th! FHEHT 3x + 2y — 8§ =0
o ) faeg (2, 3) 90X ST @1 CD &1 5 AB 1 &1 |
A m A FHET (i) AT THIHROT (i) T TFT g @Il IR
&, y -2 =m(x —2) 26— 39tk =0 oo (i)
2 . N
Foar, y - 3=5(x —2) THE (i) fag (2, 3) 9O AT | &
— + =
T, 3(y—3) =2 (x—2) 2x2-3x3+k=0
a4, 4 -9+ k=0
74T, 2x-3y+9-4=0 k = 5 FHE (1) AT T,
F9aT, 203y +5=0 sz—3y+5=0,3ﬂ-oraw\?@ro€rmﬂwﬁu

AT AR T@Thl THIHT 2x—3y +2 =0 2T |

BT

W@E®E 3x+y=TT4x—-3y=5T |
(%) Jia=gg fa=g z %1 Meemgs a1 RS |

(@) fa=g zaTe ATH T @1 2x — y =3 & FHMAIRR g+ @bl FHEI A7 A3 |

Ulegeh 0T, Hel 90

(99




AT : T&l,
(&) @+t gfd=sfad T@E® AB ¥ CD g1 Jds THHuEs

@l PQ yfd=ese fawg Z 9UR STH T FHR 2x — y =3
AUH bl @ RS I FHMRR B |

2X — Y =3 (111)
FHE (i) aTE, y = (7 — 3x) FHEI (ii) HI TET,
o9, 4x — 3(7 —3x) =5 A4 D

x—3y=>5
4x-21+9x=5 wx_“yﬂ
JI4dl, 4x X p A Z Q

7

2x—-y=3
Far, 13x =5+ 21 5 —
_ 26 _

x =—4 FHEH () " Tl y=7-3x2=7-6=1

T, Fia=ged fawg Z &1 faemess (2, 1) 5 |

(@) @l 2x —y=3 A FHMAR g @bl GHET 2x —y+ k=0 ....(1v) T |
(iv) o wfafafie wat war famg (2, 1) 902 S &, 2x 2 — 1+ k=0

A4, 4 - 1+k=0

Aqoel, k=-3

A, k=2 FHIEI (iv) AT T&ET 2x —y —3 =05 |

A TG AR FHIH 2x — Yy — 3 =0 |

fa=ge® (4,3) T(8, 11) SIS T@EUSH ArTehd THIHEII TAT NS |

THTUTH

NN

A g5 famgEe (4, 3) (8, 11) e T@@vs AB & awd® g4 v@r@ve CD v |

HeATIg YAATAR, WWEvE AB & HeAfageH! Mg

xytxz ytys
4T, (x, y) = (—2 TS )

AT, (1, ) = (128' 3+211 )

LEE ) e TIfre, e qo




A, ()= (5,2 ) =(6.7) c
7% fagE® (4, 3) T(8, 11) SIEH F@@USH B (m ) = ——— Y2 L‘

Xz—Xy
:11—3:_:2
8—4 4
AT, T@E@vE CD &1 6% (m,) = m

A4,3) B (8, 11)

JIATER, ¥@@vE AB @@Us CD I & WU, m .m, = —1

94T, 2.m = —1

JI4T, m=_;1

HATIT (6, 7) AU AT q¥=1EH @@vS CD &I FHET, y— 7 =m(x — 6)...... (i)
o, IO (i) AT m=_?1?'IET,y—7=_?l(x_5)

FaaT, 2 (v —7) = -1 (x =7)

qI4r, 2y —14 = —x +7

4, x +2y —-14-7=0

Jqg4T, x + 2y -21=0

AT, AT BBl ATAYTF THIHIT x + 2y —21=0 2T |

fa=g (3, 5) WU SH d91 [T 3x — 4y +15 = 0 FT 45° B B IATSA (@&
HH{\ICMUI gl e 3deld |

AT
AT, fEgus T@r AB T HIERT, 3x — 4y +15=0 ...cooeiieeiieeeii (i)
fa=g (3, 5) 9= S+ w@re® ACT BC &A1 | X, 5)

w@r AC ¥ BC & T@1 AB oW
FATTHRT BT 45° 3 |

FUIH (1) AT 7@l AB %1 Hebd NYZ5 4N\,
XFIMEE _ —3 3 —
(m) }J'EEI— 17 3x—4y+15=0

®iY, (3, 5) HUT S @I THE, y—S=m(x —3)........ (i1)
TUTEI (1) AT QT HFd (m,) = m
FHE (1) T (ii) o AT TWEwid=rebl B (0) = 45° T |

my; — My
TATTAR, tan =+ | ———
1+mym,

Ufemer T, Fe q0 C 43




3
FIAl, tand5° =+ (1 _Sm )

1+—.m
4

3—4m
q9aT, 1=+ (_ﬁm )
4
Ao, 1 =+ (3_4m)

4+ 3m
4T, 4+ 3m =+ (3 — 4m)

gqreRe foed (+) far, 4+ 3m = (3 — 4m) | HuTcHS e (—) fofer,
qqaT, 3m+4m= 3 -4 4+3m=—3—4m)
A4l Tm = —1 A4, 4+ 3m=-3 +4m

-1 qg4T, 3m —4m = -3 -4
Adl, m = —

7 AT, —m = -7

g4l m = 5
X 9 T TR, ;= 7 THIHI (i) AT TERT

afedr R, m o= — FHIE (ii) A AT y=5=7(x—3)
y—SZ%l(x—?») HqIar, y =5 ="Tx - 21
wgET, Ty =35 =—x + 3 AT, Tx =y =21 +5=0
F9aT, x + Ty —35-3=0 a4, Tx -y —16 =0
HqIar, x + 7y -38=0

AT ATATF FHIFEE, x+ 7y —38 =0T x—py+2=0 &1 |
I 8.2

1. fesue gewer Sy fawer s faee (v) amesRe

(%) T A W@ y=mx +cT y=mx + ¢ [&TeH P G ST G TAH!

HEY oA &l 7
mqy + m 1-mym

a. O =tan 't (#) b. 0 =tan '+ ( = 2)
1-my mo My —Mz
my —m 1+

c. 8=tan't (S 2) d. 6= tan '+ (LL10)
1+m1 M= My — Mz

(@) T3 XA WTE® AR g dAq<dT dToAd He HT al ?
a.m—-m,=1 b.mm, =-1 c. m+ m,=-1 d m-m,=0

14 ) Ufeger TM0T, et q0



() T2 WA T@E® TFI g AGAT AR HeH HA al ?

a.mm,=1 b.mm =-1 c. m+m,=-1 dm —-m,=0
(") A W@e® 3x —y —7 =07 x + 3y — 6 =0 fer=rehl I Hq geg °

a. 0° b. 30° c. 45° d. 90°
(3) A WW@E® x — 3y -2 =03 2x —y —1 = 0 for=rabl AR Hq g5 7

a. 0° b. 30° c. 45° d. 60°
(%) ¥ TW@E® 3x —y —5=0% y+ 10 = 0 fa=repr sAlgepepror Hfq g=g ?

a. 120° b. 135° c. 150° d. 160°
feguet Y@= AR W TSR
() y—3x-4=03y=-"2x+1 @) y=3x+23x+2y-2=0
feguet Y@= AfeHIor qur TSR
() y=3x+4T y=-2x+1 @) 2x+3y-4=0¥x+2y—-3=0
fesuet Y@= HvESE W TSR

F) 3x+y-2=0%Tx+3y+12=0 @) 2x-y+3=0%7y=— x4

foem Y@ THHUEE [GEUaT S | O [WREE THATTHAT AR S S
T TR :
() 2x =3y -5=0T 2x-3y=12 @) x—-5y=4T3x—- 15y +12=0

faem T aWiEEE fRguer S | i @RS THATIIHT 3 S WAl THIv
(®) y+/3x+4=03x—+3y=5 (@) ax+by+c=0¥bx—ay+c=0
feguar WREE THAIEHT AR &1 SN a4, p, ¢ X m B WA G0
TSR |

(@) px +3y—-12=0and4y -3x+7=0 @) 2x—-8y+6=0T gx—-12y—-4=3
M ax+3y-4=0¥3x+9-5=0 (&) 3x+my=35 ?g-l-%:l

eSS @RS THAIHRT T S 1 4, p, ¢ T m B A 01 TSI -
(&) px+3y—12=0T4y—-3x+7=0 @) 2x+3y+6=0Tmx—-5y+20=0
M4x+3y-7=0¥3x+qv—-5=0 (@#ax+5-16=0T 6x+10y-9=0

Ufemer T, e q0 C 944




9. fegum @EE px+qy+r=03ix—my+n=0TA

(P)

(@)

10. (=)

I1. (=)

12. (=)

@l px + gy +r = 0 F FHebd IAq1 TSR |

@EE px +qy +r=03x—my+n=0 ATGAT T A 99 pl = gm TS
AT JHTOTT T |

fa=g (3, 4) 9O A9 T @1 3x + 4y —12 = 0 T AR g T@rehl GHIET]
Il A3 e |

fageE® (2,3)% (3, — 1) SIg™ @7 gHAAE=R g4 ¥ fag (3, 1) 90 &
TGTehl GHIHU Il ATS e |

fa=g (2, 5) AT STH T 3@T 2x + Sy + 31 = 0 °I FI g @bl FHIHI T
\7\ \l

farge® (4, 7) T (2, — 3) SIS TWET & g+ ¥ fawg (3, 1) AUR ST T@Tehl

FHIEHIT IAqT AMMI el |

W@e® 3x+4y-7=0¥ 5x—2y-3=08A |

(1) gia=gad [a7g z &1 M<es® oar arserd |

~

(A1) @M 2x + 3y =5 A % g4 U3l fHqar el FHIHIU Il g ery |

u%ww§+§=1%@ﬁ?ax+y—3zow 2~ 3y —1=07%
gia=sa favg WU ST T 91 @1 x — y — 6 = 0 99 AR &7 9 a T b
T A 9T TS 6 4 |

13. feguat g3 fawg sl T ARaTdEd! THIF 9T TS Terd :
(@®) (-2,3)7 (4,7) @) (4,-2)7 (-8, 9) M (6, —5) T (=8, 9)

14. (<h)
(o)
¥ )

@ 2x — 3y +10 =0 FT 45° HI H g7 (a5 (3, —2) IR AH 35 F@EEF
HH'\IC{NUI ENIRSRICRERE
fag (0,0)ae I T @ x+y +3 =0T 60° F FATIH T3 AEEH!
FHIEHR T MR |

Ufemeh TToTd, e 90



RN

1. @) (c) @) (d) (M) (b) &) (d) @ (c) =) (a)
2. () 45° @) 0=tan"' (7) 3. () 135° @) 172.87°

4. (%) 53.13°,126.86° (@) 90°

5. RTeTpdTs ISR | 7.(65)p=—§ @) q= 3 Ma= 1 (& m=2

8. (k) p=4 (l‘q’)m=§ (M qg=-4 (") a=——

9. (%) m;%p 10. @) 3x+4y—25=0 (@) 4x+y-13=0

11. (%) 5x =2y =0 (@) x+ 5y -8 =0 12. @) 3x-2y-1=0 @@ 1, -1

13. (%) 3x+2y—-13=0 (@) 24x-22y+125=0 (M x—-py+3=0

14. (&) 5x—y—-17=0¥x+5y+7=0 &) 2+ 3x-y=0T2-n3x-y=0
qiaEterT %
auEe aHerd/famras afwafy a1 wd afe gF SR qUEd I@H FA g5 G9h
(V&7 H&T 9SF ¥ eTdF ISF) F §5 q5 [dvg (aUle TR0 [l aars= g5 T@rehl

THIHU AETeE | IS Al 5 ASHa=dl B Hid (Ul & AR AT T |

feguer A TeEE FATE W RUE TAR THEE

(F) ASHeED AT ATH ¥ [qrileedl Riel THTELT THR |

(@) Tz [agATe T@IhI THIHIU HET (AR, TFH ATl T |

() TSHEEITAHT BT ABI, ATTHHT FATAT S FAT @ T TS (HATT ATSTATHT
*F O I ¢ AfG PO G AET G T ATAATT QR F BT THET Shava,

T AT AFAT TR Gral faeaver RAdAr Swi@ T | 35

=~ \E N

forgars I favg (e T 1 fHew = 1 uarg fas 35 fawge® fedie T8 |

Ufegeh T0Td, Hel 90
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8.3 arEfee & (Conic Section)

fegUert Feresel AT THET ¥ AIUHT gedesedl I faerd :

(iENCA) e @) fer () fer (=)
= (%) |1 AURT TSR AMSH g F ATHRHAT S 7
e (@) |1 qUHT AHVSHHT Yed JAATS TH ATeT HT BT G 7

e (1) AT AURT A9 AFHB! [SEF FHF AMAAT ATHRHAT G 7

e (&) A7 9URT AraR 7@ (hour glass) & SAMHAT HATHRHAT B, AR T (TSRY
REACRCIE:N

AT gieadl (= (%) |1 TSl g ariedl AT a9 (circle) 81 T THH dbeaiaradrd
feferare et g8 qafay avTar g7 | A9 o (@) AT ael ST e g AT S, TaE
qf A | TET ATRfqers dreaa (elipse) WiAwg | TR forw (M) T (e AT s
fexr T =g ST (hour glass) AT H&AT SAMHAT UEE B ? lAbHB [S&F ST
ATR(dATs TRTET (parabola) wAwg ¥ @T=e =<l (hour glass) & ST&dl ATHIAATS
grguzarar (hyperbola) wid=g |

8.3.1 WiciierT fafiet WITET U= (Introduction of Different Parts of Cone)
A A ATRAATS [GZUHT SRS I a%q FHEOT Freirare fqFaor 1 afeeg |
o (3) HT UFST THHUN HEl @SR & | " HeAlbl ATURDI qg dqd ATHHT

o

g7 | Wl ATIRBI brgdld  ATIRIT A
qeT A3, | TIFET AB @8 Gl 3Tl
SOE A1 A i | " T AC oS
qreAlhl Bgeb ST a1 Sv<ax (generator) generator
A3 | il ITel IoTg AT e -

g 9T a1 SM¥e?  (generator) o /|
SFURT  HIUAS  semivertical angle
afve | Fear Z/BAC = o &5 semi-vertical o @
angle A= |

<+— of¥fa=g (vertex)

semi vertical angle

4z ) tfsm T, FeT 40




Doubled mapped right circular cone # IR=g
SRTER ge3ATel AT Hreflept

sfrifargEeeTg gl a9 &l ARl
v, BT, FA®R e | 997 faguet

-~

Fera (=) @8 Feas T |

AR AT GHSOT  FellH
sfifagEewdrs Sirsl aATeud 319 AR -
feguert & | 7@y AERT W g an et (=1
SifeusT g5 drerars doubled mapped

right circular cone 9+ |

9q (Circle)

¥ feguet foT (@) @ qae TR | TSl aHad
qe ABCD # U3el "drars wadl FEH & ! Ty
HIEaT Tl ATHR FH SAMHAT ATHRAT Il B 7 S
ATFRATE G P FETEuA w1 F a9 Fraatg aw
AR A ATHRAT &, FAGA T8 |

<+ ofufa=g (vertex)

) . g (circle)
A B AHAATT A ATeATl ALTHT 90° A5 AT o )
I ATRIT a1 THAATT a6 5 9 (circle) &7 |

Srdqa (Ellipse)

U3l IHdd ¥dg ABCD & U3l Ieielrs
FH FTEhT G 7 G fagual fo (5) AT HAeua
THET | 9L FTEET g ATRR FA sAnEarg P - O

ATHRHAT THH G ? TA ATBRATS o
TEEUE @ | % ey ae aEr Aemg T Elipso
ATERHAT B, TABA TR | %_’f (1)

F FHAGT GAgd Gleildl T3l HRTATS

FTEaT IFd qAeed ATellhl AETEN TATUHI BT O T T IHAHOT O ® AF A€ semi
vertical angle (o) 9w=T &l T 90° Aw=T I (00 < O < 90°) & 9 &1 AGLITHT IreAl
¥ IAEH! AITgaTare Il qUAe agh 1 e (ellipse) &7 |

fagusr o (§) A7 Uger a9aa 9de ABCD o T3er didars &1el sraad (ellipse)

g T, w90 C LSS




IRl T | AT ARl aread (ellipse) HATFRATS FiepT FeHT I@TSUHT |

qRIETT (parabola) C

U3l 9d« gde ABCD o Q?ET BIKICIEC ] "
FTEH T 7 G GgUH T () AE qTAT TR | =
T FET I ATHR A FaTﬁTcﬁ?I HATRTHT />

THHT B ! W ATHRATS G [SAAT I@ETH G | \

Fraafy g AR URTEET ATERET @, gAwe e (parabola)
TR | e ()

F THAATT FAgel TTATHl TSl ATTATS HIaal (FAsged &1 Iad AHAAT qaed
HIellehl A& FATGHI BT O T semi vertical angle (o) AT (o0 = O ) HTH
HALATHT AIET generator T HAAT g FHMIR @ A9 HIAT Fdg T Hlelleh]
GfTegRAaTe aHl THTAT el 1 IRIEATT (parabola) A=, |

fegue! fo (W) @1 Ugar @Had dag ABCD & T3aT deiars HIdl IRTEET (parabola)
THT G | GT BIAY I TRTATATR] ATHRATS G AT SEIETHT & |

gEaaar (Hyperbola)

U3l FAAA Fd8 ABCD o qgarar &l
Sire? oAUl doubled mapped right
circular cone @g HHA FIEH T, GI
feguept fod (31) @M% st TR | AR
HIEal a~ ATHR kA SAMHAT  ATHRHT
IHRT W 7 A ATERAS & femEr
TEISTHT G | & BIAUS, T ATHR BRIl
(hyperbola) HTHFRHT B, AR T4 |

AN

A

D
| @\deT ade ABCD o @ieilel g9 @rguvardr (hyperbola)

ARTATE HIEH B | TAI PIEhl AL B (aT)

THAAT FASA FIeAlehl &I TATTRT BT

(0), semi vertical angle (o) 9=aT AT i.e. (0 < o) & | APl g AT T AHAATT
JAgeh! FToIaTaTe a1 TTHI THTAAT qehedTs o erguzarer (hyperbola) A |
feguert o (=1) W1 USer IHAA e ABCD o GeATl g ARTATS Tl @Tguvarar

(hyperbola) el @ | AT bl TRTEATATRT ATHR T (oW T@IEUHT T | T
TSRl ATHRbl THAAT dh aATSH galel el SIS |

1%0 ) Ufeeh TTToTd, & 40




A9 8.3

fegT TrEER! qET IO (V) foee TeTe

(F) FHY qUAA FATA TIET ATATATS SIREAT FHMIR g T Fleal &
qrgiheh &7 o 7

a. GRTETT (parabola) b. Ereaa (ellipse)
c. gd (circle) d. e (hyperbola)

(@) TIaT FHAA Fdeel HIeilehl AT TFI g T T Alellepl efufaegera i

I gfq=afad T T o~ TS &g & HiTwg, !

a. 9RTETET (parabola) b. EreE (ellipse)
c. Id (circle) d. grgazeren (hyperbola)

(M) TIel TAge THBUT Freirers Treiiebl T&TET oAUl w07 srdefraeprorae=r
AT g T wid=sfad T W a1 A1gfhed s % 9w,

a. GRTET (parabola) b. e (ellipse)
c. I (circle) d. grgaRarar (hyperbola)

(&) TIAT AT THAAT Fded Aleilehl sv<a? (generator) AT THMIR &
TR HIERT I ATg(heh HAATs & AT, ?

a. IRTEET (parabola) b. Ereaa (ellipse)
c. Id (circle) d. grgazErer (hyperbola)

(3) WAl ALMIHI (semi vertical angle) o T ARl HALTHT THAA TAael
FATCH BT O T | AR o < O < 90° AU FAAAT HAg T Hleilehl
Jidsgadare a1 AIgihdh SAdls & A ?

a. IRTATAT (parabola) b. Ereaa (ellipse)
c. 9d (circle) d. grguRarar (hyperbola)

(=) HTelrebl eI (semi vertical angle) o T ARl AT THAA Tdeed
FATTHT T O B | I(q 0 = o AT FATATT FAE ¥ IreAlehl FTATgaTae T
TSk HAATS & AAwg, ?

a. ORTETT (parabola) b. Ereaa (ellipse)
c. 9d (circle) d. eraarar (hyperbola)

() Helrebl MR (semi vertical angle) o T HTEIRT AT THAA Tdael
FATTH! HOT 0 T 1 AT 0 < o0 9T FHAAT FAE ¥ Freflebl FqwseTarE I

Ufeeger TIiora, e q0 C %9




qISfheh ST & A, 7

a. YRTEET (parabola) b. Zrea (ellipse)

c. Id (circle) d. grgazErer (hyperbola)
() faguesr e &7 ATfFd &7 EE 7

a. IRTETT (parabola) b. ZreEad (ellipse)

c. Id (circle) d. faam @ (straight line)

2. fesue @i o= SRESH T AR

3. fegua safada srgfdeee AW AeE

%) @) (M) =
4. fegua qefrs daars qfeniva THE:
(%) g (circle) (@) are g (ellipse)
(1) 9RTETT (parabola) (&) grguRarar (hyperbola)
5. fesue yweesH SR e
(%) A ATLITHT I oI5, ACTald |
(@) F AL ST T75, ACTed |
(A1) HA ATLITHT IRTATAT I, ACTRI |
(°) % ATLATHT BISURETAT o, AeTeld |
I
1.(@®) (d) @) (c) (M) (c) (=) (b)
@ (a) (=) (b) @) (a) ) (d)
2. RTeTpaTs @ISR |
3.(%) Fq (@) Sread () qRTETET RUGEREEIE
4. Rrershars @ISR |
5. (%) 6 =90° @) o < 6 <90° (M a=0 )0 <a
%) b i, 4 40




qfRErSTT

el ATEemE a1 |qefl, AT, Mo SEdl &9 39 g% (g drer TSl arel AThR
feE | @1 39 axEeds FE0 FEAHAl AT AEFE SFeE  (Fd, arddd,
IRTATAT ¥ ETSURATAN) ATRE® avgd | TEL HIEaT a1 dde Iiear THee T Frehl
o S SR | ®idl fg=ierd ¥ RUEHr IR | IJ9ars AHRIEed e g&dd
THETH |

8.4 gt (Circle)

FerareT S@Tey SEd IaHtas O (0, 0) Fwsidaw [og HFI T Geqerehl TART T HRTSTH]
T3l I FATSIerd | AT gAHl AREGHT Uger a5 P (x, y) MM | o= fages
P (x,»), P, (x,), P,(x,y), ... STSTETE | AT Akl brsiag O T P (x, y) STeEM |

Y
Pl(Ia y)
P(xy)
r
) ?
0 (0,
PQ(.’L', P3('L,y)
YF

@l OP &% A1 Fxiehl AdeAqTH A= STHes r o S5 | &= O (0,0) = (x,, ) ¥ P
(¥, ¥) = (x,, p,) % T FABT TATT T fazuat TARHT @A 213 AT

1 |OP*=r=(x,-x)+,~) rP=x-0r+r-07 |r=x"+)>

2 | OPP=rP= | e |

3 JOP =r = |

4 | OP2=rP= s | |
(%) % OP2 OP 2 OPY OP. ¥ fa AfasT U9 g, B T |

Sfeafaa arfersprama g g ¥ x2 + )2 = 2 A% g I a5 (0, 0) T dga™
(r) FUHT IAB] FHIHT A |

(@) fera@T OP, OP,, OP_, ¥ OP, %I @%Tg A T | farleserr @warg #d id T,
eI | % [qrie®hl dFrg aRER B ¢

g T, w90 C %3




femr fagu w&d ugd Fwgfawg (C) WU qEaTed EhToF W
AT ad W REEEI W W ATHDRUT I8 ‘

gaAr [ gl wder™ (BC) = r ¥ AlEd g%l AGATH

(AC) =R AI=E4 |
BC &l & 18 (1) = ..o AC & &8T5 (R) = ...

¥ 73T R &1 TFIE AU T | [dHeedTs ¥ Qa0 THe ¥ | & Hidd g6l 8, deTed |

T UId braiawg d¥ Bk AIATE TUH 35 IqATS Ush iad g (concentric

c

circles) v | ZRT 7 AT Fisd g0 TS [AEEH HTATHEE TAAT THE |
qEfF® A7 (Conic section) HT ATERHAT

TS TR AAATS F THAA TAE AR FHAAY g T FIaaT Tehl
ATRIqATS 9 I A |

fa=a (Locus) &1 e : ffv=ra fargare armer gfmr = favget P
fervaarer F 91 21 | < fafy=ra favg aiepT sheg &1 ST+ aRTER G40 F<ehT AT

ﬁl?ﬁrlqswl |1 O IR cbr;lqrqulPQf(f%mTWFdﬁﬁl
fa=g O 3fa fa=g P I¥Ha Rars AT AR AIATH A | AdATATS
r o e | aa: e wged (OP) =1 &1 |

8.4.1 AT THIHRUT (Equation of Circle)

®) = STAET (0, 0) T AT () HTHT TP THIHA

T faguar Fem gmafasg O (0, 0) FHT Fratarg ef | aRkfadr user fa=g P (x, )
fas | g Fsiag O M@ qRfgw! fag P (x, y) ¥ 0 OP @5 Fasl ddeard
A3 | T8l OP =r &7 |

arr 0(0, 0) = (x,,»,) T P(x, ) = (x,, »,) g
94, T FAATAR,

op=d=v G2 —x)>+ (2 — 1) :
gt r=V (X — 02+ (y —0)?

Q%Y ) Ufeer T, e q0




TAAE A TR, a2+ )P =

A g IR (0, 0) T FATATH () FTHT JART THIFT, X2+ )? = 12 &5 |
(@) #% (h, k) T AT (r) TYHT TADT FHIH

T feguent faarm, famg C (h, K) IR eatarg &1 | aRfaer ugar favg P (x, y) forsit | a=eer
Fatarg C 1@ qiiaer fa=g P (x, y) I¥H& 50 CP 1% Id! qdgears Ai=g el CP=r
g |

> X

e, "t C (h, k) = (x,,)) :

P(x,») = (x,,») .
A, W GAATAR, CP2= 72

P(xy)

2

e, (2 — )P+ (0 =) =52 1
X! X

3]-91_0”, (x_h)z_l_(‘}r—k)z :r2 SH R HHHNH |G -HH 2 h 3 4 5 6 78

L

7@ &% (h, k) ¥ I () AR FAR FHEE, (x — h)? + (y — k)? =P &5 |

() IR BIH FGEE (x, p,) T (x,, ,) TCH TEH THET

T P g, C e driawg 2 | T8 AB & 899 [9e® A (x,,»,) T B (x,, 7))
B | aifawr tger fawg P (x, y) s | P, A T P, B Sret |

ZAPB srdaiept aRfHAT Il FI0 21 AdS LAPB = 90° &7 |

W, @1 AP T SFehTaeRl AN, AT,

Alx,y) = (x,»)

P (x,y) = (x,, )

TIITAT, AP 1 FFE (m,) =2t =T

Xo—Xxy XXy

@ T, BP # EHFT (m,) =1

—Xq

gTHIATE 98T B, AP ¥ BP UshaagH T P (x
A HUHTA, :

m x m,=-18d

U@ny) ¢ Blaz, ye)
y-y; Y-y :
e, L% =1
X _xl X _x2 1

(_}’_}'1)(}’_}'2) _1 3 lez a4 0|0 1 2 3 4 5 6 7Xe

" —xy) (x—x5) - ),

g T, w90 C Q%9




a9, (v-y) -y)=-(x-x) (x-x,)

AIAT, (x —x) (x=x,) + (v =y) »=»,)=0

a: AR IR [TE® (x,, p,) T (x,, p,) WURT FxTehl AR
=x)(x=x)T*@-y)(r-y,)=02HI

() |ERT EEIAT AP THEH

#5 (h, k) ¥ adea () TUH gAH qHERT, (x —h)? + (v —k)? =2 5= |
4T, x> —2xh+ h? +y? =29k + kK2 =12

qadr, x>+ +2(=h)x+2(-k)y+ B+ -r*=0

qIAT, x2+ )2 + 2gx + 2fy + ¢ = 0 AT FART FTAR FETh HIFT A, |
S, g=(—h), f= (k)T c=R+k-rg

Sel h=-g k=—f 3P =h+kE-cr=vhZ + k2 —c&= |

g gl deatag (h, k) = (—g, —f) T ¥g=@ET (r)=Vh% + k2 —c

QTR W& FHIHBIT x2 + 12 + 2gx + 2f y + ¢ = 0 I faguar fasmoar gs |

(&%) AT x T p 91 fer 2 § |
(@) x* Bl UTGH = )? Bl qUTEH &7 |
AqgP THe®

FE |  TAR ATEA TART FHRTUT

EE|
1 ddepl comr S allH Pk v)
Fq?o(oao)_éa—r X2+y2:7"2

) | T FE T iy -+ @ —k)? =7
(h, k) &1

SATH Tz SIHI x-x)(x-x)+@-y)

3 . T, T2, Y2
%FQ;PQET ( J)( y2) (y—y2)=0

Y

(x—h)?+(y—k) =i

4 JAd X— HAETATS qoqar
3T (r=k) x—h)Z+(@y—r)?=p

%E ) i S




ERERGIECC (x — h)? +3T§,;T— k)2 =p
s =@ (r=h
= (x—r)2+ @ —k)? =7

(x —h)?+(y—h)? =r?

4T
6 | T I A (x—k?+ (@ —k)? =F
g1 (r=h=Kk) e

(x—7)2+y—1r)F =

Fstag (1, —5) T AIATT 4 THE FUH I

FHIEHR I MR | J

AT : e, X' < ’ > X
JAqH! FBestas (h, k) = (1, —5) T AGATE (1) = 4 THTS ()
AT, A T, (¢ — h)2 + (y — K)P= 2 Lo

T, (x 1) + (3 +5)? = (47 T

qgam, x* 2. x. 1 + (1) +y*=2. 9.5+ (5> =16 BN Zd

FaT, 32 —2x + 1+ — 10y +25= 16 v

qgar, x>+ 2x— 10y +1+25-16=0
qIAT, x2 + )2 —2x — 10y + 10 = 0 ATIIAF b THIHT 2T |

F TR ATTH FISIHT [avge® (2, —4) T (=3, 7) B 9 AT FAhT THIH o=
\J\ \l

qATIE  : TE

faSUHT Al ATHH YISIFN [dgeedls,

Iﬂ_rﬁ} (25 - 4) - (xla yl) N (_39 7) - (xza yz)
ATAE Y31 (Ige® (x,,,) T (X,, y,) WUHl FTH] FHIHT

A, (x—x) (V= x) + (=) (= p) =0

g T, w90 C 1%\




qgar, (x 2)(x+3)+(y+4) (y-7)=0

qgam, x(x +3) 2 (x+3)+y(y-7+4(@p-7)=0

e, x>+ 3x—2x—-6+) =Ty +4y—-28=0
AT, X2+ )2+ x — 3y — 34 =0 ATAYTH Ib] AT BT |

T3l FAH FHIEHIT 9x2 + 9)? —36x + 6y — 107 = 0 AT AT IAH! beaehl [HEH ¥
T T TS erd |

AT : T&l,

faguehl el THET 9x2 + 932 —36x + 6y — 107 =0
Faehl Haemg® (h, k) =? T 2 (d) =?
feguert THTHOETE qord® 9 & WIRT e
2ty drt 2y AT =0 ....(i) (P S < F FEE O 4 s T )
THTER, (1) ATs ATAR FETDT HIET x2 + )2 + 2gx + 2fy + ¢ = 0 T AT &l
2g=—-43994q1, g = -2

107

2 1
ZfZEQWfZEIC:—?

e, % (k) = (~g, ) — (2.~ )
g™ (1) =VhZ + k2 — ¢

2

— 2 I D
Jor+ (=Y - (-2
I RNt

_\4+9+ a9

_ ferinor e y16_,
B 9 TN 9 B

A (d) =2r =2 x 4 = § T#TZ

A FeseRr frReTeE (h,k)z(Z,—%)?W(d)zSQﬂo‘l‘s’@l

C NN d =~ Q = c N N
qUT ®9HT TIT AJATTHT T4, T FETHT P AdATH 5 Teblg HTHR[ Il U0 Il
\J\ \l

AT © FE,
HIATT (1) = 5 THIS

%5 ) Ufeer T, e q0




qUl THT FHT FAATITHT I T g FATAT G I |y

AU, .

Featarvgal Eamg® (h, k) = (-1, 1) = (=5, =5) e
TAATEAR, Fd ghlew, (x —h)?2 +(y—k)Z2=p2 X
q94, (x +5)* + (y +5)% =(5)

qIAT, X2+ 2. x. 5+ (5 +)y*+2. 9.5+ (5 =25
a4, x2 +10x + 25 +y* + 10y + 25 =25 ne
qg4T, x* + y* +10x +10y + 25 =0

AT, x2 + 12 +10x +10y + 25 = 0 ATIITF bl HIHT 2 |

SEIHIS MU ST, x - @IS 12 ThIg T y - GUE 8 Uehlg WUHl Ixehl UL qal
ERIEG R

THII™ : &l o

X — @I =12 THE, y— @IS =8 UHE T |
I ITTAMT AR ST+ | %

ferreme, L YOX =90°
(- X - AT XY - AeT fer=repl Il g AU

A AB F9H AT A, e 12 i
GﬁA(l2,0)?B(O,8)®F{I

a, A (12,0)=(x,,»,)% B(0,8)=(x,,»,)
ETHIATS Tl ©, SATH! SSHN [arges T qAH] THTHT,
(x—xl)(x—x2)+(y—y1)(y—y2)=0

FeaT, (x — 12) (x— 0) + (v — 0) (y — 8) = 0

AL, (x — 12)x+y (y—8)=0

qgaT, x* — 12x +y* — 8y =0

AIGT, x> +* — 12x — 8y = 0 ATALTF FcAehl FHIHT & |

fage® A (2,3) T B (5, 4) 90 SH qgT desidg (94T @1 2x + 3y =7 |1 99 IAqHl

FHIPTT 9l T3 deld |

g T, w90 C 9%




. 7 W i ! AQ,?Q\B(S, 4)
HHAL, IdRl ovatd (h, k) T 99 r & |

Festavg (h, k) faur w@m 2x + 3y = 7 A1 98 A, ®2x+3y7
qIgaT, 2h + 3k="7

7 -3k .
ATAT, h= e (i)

%&%@6(3,3)?(5,4)W¢ﬁfwm|FqﬁﬁPAzPB(-.-qe%aﬂzﬁraéwwmﬁ)
ag4a1, PA2=PB?

gaar, (h—2)2 +(k—3)>=(h—5)>+ (k—4)?

qqar, i’ —4h+4+ kP -6k +9=h*—-10h+25+ Kk — 8k +16

94T, 13 —4h — 6k =41—- 10h — 8k

AT, 10h —4h=6k—8k+41—-13

qg4T, 6h = — 2k + 28

7—3k

a9dr, 3(7 -3k) = -2k + 28
q9gdr, 21 — 9k =—-2k+ 28
q9g4r, 21 — 28 =9k - 2k

A4t Thk=—-17

AGAT, k=—1

e (i) e h= =5
o, PAZ= 2= (5 — 2)% + (—1 - 3)

a4, =9+ 16=25

Sor=5Thlg

Aol Al HIE, (x —5)2 + (y+1)2 =352

qgar, x> — 10x + 25+ +2y+1=25
e, x2 +1?—10x + 2y + 1 =0 ATIYAF IAhI FHIHT & |

199 ) Ufomeh T, e 90




T X2 +)2— 8x + 6y — 5= 0 FT Teb ivgd g 2 {avg (-2, — 7) A ST F(bT HHIHT

ESIICRICE

HATI © TS,

fagusl I, X2 +)2—8x+ 6y —5=0........... (i)
v fag (-2,-7) |

THIERT (i) TS FTAROT &R THIHT
X242+ 2gx +2fy +c=0 I JAAT &
2g=-8,2f=63c=-5

TAATAR, B (h, k) = (- g, —f) = (4,-3)
q L (4, -3)= (6, 0) T (2= 7) =(x,,,)
T TAATAR, 7=/ (x; —x1)2 + (v2 —1)?
r=y(=2—4)%+ (=7 +3)2

r=(=6)2 + (—4)2

r=+/36 +16

r=+/52

r=213 7%

a9 gt aEE, (0 —h)? + (v — k)2 =2

2
T, (x — 4)% + (v +3)2 = (2V13)
g9gar, x2—8x+ 16 +y*+ 6y +9=152
qgaT, x> +)? —8x + 6y +25-52=0

AT, x2 + )% — 8x + 6y — 27 =0 ATALTE B HIEI 2T |

A9 8.4

1. fesua waeEs S faewr fs faga (v) ISR :

(=2,-7)

(%) TasusT FHEEEHAD Hsias (0, 0) T AdATE 10 THg &HA FHEHL

TS |

Ulegeh 0T, Hel 90

(=




a. x>—y*=10 b. x> +3)?=10
c. X2 — )2 =100 d. X2 + 2 =100

@) fegusr #7 fages gas! THET (x —5)2 + (v —4)2 = 18 1 J&H |
a. (0, 0) b. (1,0) c. (2, 1) d. (0, 2)

M) @Efa (0, 0) TUHT 7, fag (=8, —15) ST w3 T AT AqET AT HT
TG
a. 8 Thlg b. 15 Targ c. 17 TapTg d. 21 Ta&Tg

(&) FHH X2+ )% — dx — 8y — 45 = 0 9UH ARl B33 T ATATH AR
e FA 75 7

a. Bag (2,4) T ATAT STHE b, daia<g (4, 8) T AIATH 65 THTS

c. Hiag (4, 8) T AAATH /65 TS d. Fsidg (2,4) T A=A /g5 UHS
(3) Fwiag (1, —2) T AIATH 4 U AUR! bl THIHI. ... gl

a (x+12+@-22 =4 b, (x+ 12+ (y+2)? =4

c. (x—12+(y-2p =4 d (x— 172+ (y+2)? =4

2. feeuet dfarg T AT WUHT TAPT FHIBOT G0 TSR -

&= (h, k) | @rdeam (o) &= (h, k) g (1)
@ | 41 4 wEts | (W) (0, 10) 5 TS
@ | (3,-4) 7TEE | (3 (—a, —a) a2 THE
@] @-D 3THE | () (a, b) b TS

3. fesue quar aHiaEEae Fe! Mauegs® T Adag Il SR
@) (x — 0)*+ (y — 0)> =36
(%) x* +y* 2y =24

() x*+y* =25
M) (x— 0)2 + (v + 2)2 = 36
@) x*+y*—10x+4y+13=0 (&) x>+’ +6x—-8y—11=0
(@) 2x*+ 2y —8x—12y +1=0 () 9+ 9> —36x +6y—107=0

4. Tegum fOgeE U AWH SSIH (AgEE g1 WA AT qOHT qHIE TN
TSR

@) (a,-1) T (~a,2) @ (2,-6) T (3,-7) (M (0,-7) 7 (=3,2)

Q% ) tfege T, e q0




10.

bl FHIERT X2+ )2 — dx + 6y — 12 =0 9,

() FRIIEH! MaegH AT AMITEI |

(@) TIT SATHH! TIT GIHI (bl MegH (5, 3) U bl S3H! [HagHe®
AT TS |

T3IaT bl GHIET x>+ )2 — 6x — 8y — 11 =07 |

o

(F) FADI HeRAGH [MeEH TAT AT |

(@) |7 FAB AT I AMS TR |

(W) Ffe | AR TIAT ATHH U3l SIb! [dgehl (HaegH (-2, —3) WY b
BN (AEegH IT TSR |

T3aT bl GHIET 3x2+ 317+ 6x -3y +3=0% |

(%) A HrRiagHl TaMEH IT AMSAed |

(@) |7 AT AT IAT AMS Tl |

(W) AE AT FAH T3 AR THe3 (5, 3) AU ABl PIbl (Maelgeh ol
ERICEGER

feETr AETTHT qaeT FHIERI T TSR,

() qUT ®TAT TG AATTHT I, TT ATHT G ¥ AGATH 5 THG TTH

(@) U7 &qHT <A TATITHT I, T ALTH Gl ¥ AGATT 6 TehTg TUehT

fesus T FEeaTT Faer THERT I TSR,

(F) X- @UE 4 TH(S, y- @IS 6 Uhlg ¥ ITHEAT HUR ST

(@) X- GUS 5 THE, y- @U8 10 THg T IITHER HIT S

(M) x- GUS 12 THTE, y- GUE § Uehlg T IITHIA WU AT

feETr SETTHT qaeT FHIERI T SR,

(k)

M(-2, 0)

()
“ 2x3y+1=0

N(0, -2)

ferraT feguel g gealier fag M (=2, 0) | Forerar faguet aa geeiier fag P (4, 1)
T N (0, -2) AU W75 T THHl bvs T Q(6,5) AU S5 T AFH &5 C
C (h, k) T@T1 2x =3y +1 91 9% | (h, k) T@T 4x +y =16 1T I8 |

Ulegeh 0T, Hel 90 C 13




11. fESua fage® AW SN qaa FHIFRI qaT TSTard :
@) (0, 0), (4, 0)% (0, 2) @ (0, 0), (5,0)7 (0, 5)

12. 99 x> + )~ 8x + 4 =0 T Uh &iwd g4 ¥ fag (4, 2) IR A4 FAeh!
FHIHT I TSR |

13. & (=1, 2) 9UHI T FHHIT x> + )2 — 6x — 10y —2 = 0 AUH IAB] braidrg AU
ST bl FHIRIT Gl T3 el |

15. Ta=rmades! @ HaTFeH! [a=AT T3l aarhR BAaR] THAISUH! & | AN H dhradls

[EeTE® JUEAT (2, —1) HIHUH B T TGH AGATE 7 (7R B |

(F) IHd BAARIER [FARTATS FfAAlTed TH el THH delard |

(@) alg el fa=nd’ (8, —1) favgHT IR B 9 & F BAaRIG (94, A1fe a1 {5k
[FARTHT &, FRUEET TRl TR |

g
1. @) (d) @) (¢) @M (c) = (d) & @)
2.(F) x> +y*+8x—-2y+1=0 @) x* +y°—2x—-6y-90=0 (M x> +y?—4x+2y—4=0
(7)) x* +)?=20y+75=0 (3) x? +)*+2ax+2ay + (2a2-9) =0 () »* +)*—2ax—2by+a’=0
3.(®) (0,0),5 @) (0,0,6 (M (0,-2),6 (=) (0,1),5 (3 (5,-2),4 A (-3,4),6
@ (2, 3), % (2,24

4, (®) x* +y*—y—a*-9)=0 @) x* +y*—5x+ 13y +36=0

(M x* +y* +3x+5y-14=0

5.®) (2,-3) @ (-1,-9) 6. (@) (3, 4) @) 6 THE am (8, 11)
7. (%) (-1,%) (@)%Q"@FI’&’ @ (=7,2)

8. (%) 2+ 2 — 10x + 10y +25 =0 (@) x2+ ) — 12x+ 12y +36 =0

9.(F) ¥*+)y?—4x—6y=0 @ x*+y*=5x—10y=0 @[ @x*+)y*—12x-8y=0
10. (®) x> +y* = 2x—2y—8=0 @) x*+)?—6x—8y+15=0

11 (&) x*+)y?—4x—-2y =0 @) x*+)y*?=5x-5y=0

12. x> +y*—8x+12=0 13.x* +y* +2x—4y-20=0

14. (&) x> +)> —4x+2y—44=0 @) fo=

QRS b

I STETHT R AHIEEER JTANT Fel AUD UG5, AUTe® a7 [ATeTheeaiT
TTEEIS a1 Fraxredhl TeanT (g gfqdad JaR ATed T FETHSHT Y=qd THad |

9% ) e TIfoTa, FET 40




Im TATGT6dR 0T (Transformation)

9.1 uf¥== (Introduction)

fafverg  fAomer  amaRET EH AHET WA A%l T
qRATT AT TR 973, | STl AdsT S aTHT AT
325 TEMOE SA-HUE [ ras gfeaed ATl q¥d@ The B
Elements |1 SAMHITAT Saiedd &THT RATTT T SIHEGE A

T T JHTTEES] TANT BT T | Felix Klein (1849-1925)
IFASd T TTHT AR (G A I SATTHITHT I bl el STHA
s Felix Klein @18 TITATRIRUIGT =00 T ATa9TF ATIR T G0N 9 AT |
I 19 &t oTaredrehr A=Aty T Erlangen STAGHHATHRT SATTHITHT SRR BT
TR TR SATEIT BGHT TN Tl AT | FATATARUTRT TN 0T {9y =0T
STTAT, FTehad ¥ TG SSRIUIAHT TUH qTewg | & TR JaNT FFaaR
farstm, «diferer fasim, sfatfvafee T e enfewr wifemg

9.2 SUTHfad SJTEI?EI?FT faeamm (Translation of Geometrical Shapes)
| v R
YN

fagUerl YTHAT, TF AT HITFH a5

A (1, 2) AT ITATHT B | AT IATRT
¥ A are fg4gr It fag B /91 T8
¥ 91 faegame faur arfa Tudfs fag

A' (7, 6) AT T | A FARATHT . <
qTAHT TIABEH] FARA Tl O

._J
> |

@) I A(1,2) a1 Hid THe =l
¥ e urg Wiy feeufy fag
A' (7, 6) T T 7

(@) =I[AT T 91y g=arad TRuEr SreT
TEEATATS HAL AATST Alhs, 7

@M T A(1,2), Srer 95€T ¥ a1 A' (7, 6) [a=rel ¥ a3 s@rsq Al ?

Y'

g T, e q0 C 98¢




fa=g A (1,2) TS 6 THE AT T 4 THE A 9= WHis A' (7, 6) |1 T | T2t
6 THE AT AT gATcHE X- Afa? T 4 THTSHTTT Tl dHTcHE Y- A&Ta?

T qivhmg | T9ars SieT agel ('5) qIAT (6, 4) o SHATSH |Aicheg, | AAATS
o o 4\ a
foearad "aer 9 s | fag A (1, 2), SireT dgen ¥ fag A'(7, 6) fa=rer awr=a

T @I AThg;, (6)
A(l,2) Y A(1+6,2+4)=A'(7,6)
W?rﬁmrrq-rrﬁw(z ) @ fa=g P (x, ) @& g P! (x + a, y + b) 1 Fareaat T |
a
()

a1, P (x, ) »P'(x+a y+Db)E|

(@

fomi we= ¢ afs o wifve faeg A(1, 2) 91C 6 UsTg ATt T 4 THE a9 Bt
T fag A' 9T @ A' # [HeeSFe® A grad, Sahd TR deTerd |

frefofed TeeE e SAH T A FETHSHT T TR :
(@) APQR &% feguept ¥4e¥ a &1 faerm ¥ gfewrorar fazems

a
(@) % APQR ¥ @19+ dfeg I giqieraasi &=y g7 g "

)

Tel,

(@) fa=gg® P, Q TR @15 set square &I TART I 3 FT AR T
AR &7 T FH PP, QQ’ 7 RR! fa+r fawges P, Q'
T R'SIEaT AP'QR' &= 517 APQR & {a@miaa giafers &v |

(@) APQR ? faeartya glafasr AP'Q'R' # &9 & |

Q-

& af favg a1 aeqens feguer feomar fAR=d gl TRy Teere faRerae
(translation) Wi | faeama=erT 0T Tl qfEATT ¥ fe9 Yoot T ATALTF e |
I TaRATIT TSer R B | F [AEeNghdrs 1At fHaras Wl (+), A ey
&Y (—), AT fa=mae &l (+) T o [a=gmae &l (—) Aews, |

1% ) Ufeep TTT0Td, & 40




farge® A (3, 1)?B(—4,2)FIT§WWWT=(1)F\TWWW EIrcE)
il [Maegshes IaT aMSTad |

)

AT : TET,

ferguaT FaEE A (3, 1)?B(—4,2)m|?qqurﬁaa?T=(Da|

ETHIATE ITeT S,
T=(,
P (x,) > P'(xtayth)
()
AG 27 L A B+, 1+4)=A4,5)
1
T:(4)
B (-4, 2) > B'(=4+1,2+4)=B'(-3, 6)

ot glatearsr Maemgdes A' (4, 5)T B' (=3, 6) & |

X (7,-9)3 Y (=1, —1) wirg™ @1 XY @1% XY @0 AT T faaman feerae e
A3+ gidter X'Y' &1 fage® X' Y' &1 [Heengse® a1 ased |
qHI : TE,

X (7,-9)T Y (-1,-1) 3= fage® &1 |

0X =(7,-9) T 0OY =(-1,-1)

e, XY = 0Y — 0X = (-1, —1) — (7, =9) = (-8, 8)

— /-8
a, XY =g
X (7,-9) > X'(7-8,-9+8)=X'(-1,-1)
— /-8
XY=(g)

Y(-1,-1) SY' (-1 -8, -1+8)=Y"'(-9,7)
7 X'(—1,-1) T Y'(-9, 7) FH: fageg® X (7,-9) T Y(-1, —1) @1 gidiawees g |

Ufege IMTd, FET Q0 C qLe




afe M (— 4, 3) g & faeemae Sz M (4, 4) 97 faamas 75 9 faemae F9ey o=

TRTSHEI | AT, I s Sz YA T N (2, —5) 7 Jiatess 97 R |
AT : T&l,

a

ﬁ,mwﬁwp(b

a
T:(b)
a9, M (-4, 3) > M' (-4 +a,3 +b)
AT JeATTER M' (4, 4) &1 |

QR 4,4)=(-4+a,3+Db)
IeT favgahl Igiq Maemghes® aver g4 HUH 4=—-4+aT7 4=3+b

)E M (-4,3)7T M' (4, 4) B |

ca=4+4=837 b=4-3=1

wﬁ,?&*&wﬁWT=(g)=(?)€Tl

> 8

B T:(1)

N (2, -5) > N'(2+8,-5+1)=N'(10, —4)
T N (2, =5) & gidferr N' (10, —4) 75 |

BT

afs AABC &1 offae® A (=2, 1), B (=2, —4) T C (1, 4) 97 AABC 1% #ae?

2 Q c
T=(3)mfﬂwnﬁmﬁaﬁqﬁwﬁﬁmwaﬂﬂﬁm?@ﬁﬁm
@I HT I&dd Tl | N

: C13.9)
T : e, : T
AABC &1 efdfage® A (-2, 1), B (-2, -4) ? | wiolanddeli 4)
A SN .2-
C(1,4)§ﬂ|ﬂT?IFWJTWWT=(3) A2
BTHIATS 9TeT 3, X< /é|7 > X
_(“) ,

P,y) L —\b ) P (x+ay+b) AP

F?T@l@f, B{-l,-ﬂ»} ¥

195 ) tfsm T, FeT 40




T:

A(=2,1) > A'(-2+2,1+3)=A'0, 4)
2

T=(5)

B (-2, -4) > B'(-2+2,-4+3)=B'0,-1)
2
T=(3)
C(1,4) T C(1+2,4+3)=C(3,7)
ad: A' (0, 4), B' (0, —1) T C' (3, 7) wfafas st A'B'C' &1 fAeemgses 1 |
%, AABC? AA'B'C' ©Tg Tl SI@TH=HT J&qel TRTH B |
9 9.1

1. fesusr yyese SugE M fs& FEa (v) TR :
(%) AT L H TR [q2a19 (translation) &1 ?
a. ATRAATS TATS b. ATHAATS Teh TATFATE AbT TITHHT T
c. ATHRIAeATs TAT s d. ATRfqars TATaTe Ffafawr svrsT
@) ISTerg B Faedel AT Tl AT AR T SARAAT b T T 7
a. ATHR A T | b. &F%d HA Faidg |
c. ¥HR T &A% qof aatevg | d. PR T &4AR qof I&I g |

(M) ﬁ%ﬁP(x,y)Fﬂ‘s‘?ﬂ'&WﬁWTz(E)ﬁ?ﬂ?ﬂTﬁTﬁ? T Ficferee
ST A T 2 ¢

T=(5)
a. P(x,y) = P'(x+a,y+b)

a
b. P (x, ) TZ(b): P'(x—a,y—b)

a
c. P(x,y) Tz(b)= P'(x—a,y+b)

a
d. P (x, ) T:(b) P'(x+a,y—>b)

»
>

o) afe g Q (-2, 4) ard foearae der T = () @ foeare et ey et
Q' #I H=ZH TART A A &
a. Q'(-1,6) b.Q'(1,6) ¢ Q(-1,-6) d.Q (5.6)

@ fag P (3, —4) ené fawaraw et ufafawar P (=2, —1) @ s Faeemo e
T &0 |7 Hid g 7

Ufemer T, e q0 C Q9%




() er(3) ere( ar-()

@) fag P(=1, 4) &% x ALTHAT 5 THE IJAAH (GATIA &1 T Flertarverep!
feeTE® & T 7

a. P'(4,4) b. P' (-6, 4) c.P'(-1,9) d. P' (4, -4)

@ & g (x, y) A5 (=3, 5) o AR TR, U faeg qetept Hell & 2l 7
a.(x—3,y-5) b.x+3,y+5) c.(x-3,y+5 dx-3,y-5)

2. fazua femewars fagusr fawamam 99y @ o fawamom TR

A

M P
c a a
i N / /
(o)

= R S
a

(<h)

3. faede AT % SR, IRTERUElEd vEed |

4. faearrw der () = (_2) & feawan favgperg freare et aw st
EENIECTIE NI I LI

@) A (-1, 3) @) B (2,-2) @M C (5, 6)

(=) D (-4, —4) @ E(7,2) =N F (2, -4)

5. af€ P(2,3),Q (-2, 4) T R (4, -2) ofrifamge® wu#Hr APQR @ faeamaq daez

(M) = () & APQR' @1 foeamy g w1 AP'QR' #1 irifamgeear fdvmgaes
T ARSI |
6. fegua famge® A(3, 5), B (-3, 5) ¥ C(3, -5) ¥,

(%) AB & favg A o$ & favaar famamas e 7

@) BC « favg B &g & favgar foreamae g 7
(M) CA & farg C @rg & fawgar fawema e 7
7. & faeamas S9ERAT A (=5, 6) @18 A'(=3, 3) AT faRam" g 9w faRamd daex

Il TSRl |

150 ) g e, e qo




8.

10.

I1.

12.

13.

[ R (4, 7) @5 @ R' (=3, —5) A7 [a@qmqe 79 94X 907 ANMSAeE | I
foreamae Wzt S (4, 1) @1 &7 fawgAr [a@ama= e, o1 amsard |

™= ()

gte U(5,3) 2, U'(4,2) 9T ¢ b %l A9 IAT AT | Jae T = (z)ér frg
V (=5, 4) =g % fawgHT {oearas T, o< as e |

AABC =1 #iifarge® A (1, 1), B (-2,2) ¥ C (3, 3) 9T AABC o5 #%¥ Tz(z)

3
o faegrae &l a1 yidiar AA'B'C' &1 eiufage®&a Maeg® ol argeld |

AT AABC T AA'B'C' &% SI@TH=I=HT J&qd Tl |

gt A (1, 8), B(=3,9),C (0, 13) T D (4, 12) T3l AR =IIqHT ABCD &I
offage® gq v,

(%) AB U @SR |

@) AB WANT T8 U =FqEst ABCD ©g faamas w8 a=r wfaferers
sfrfarrgese (HTTE® TETE™ ¥ g AqHSATE @A J&qd Terd |

A (-4, 6), B (3,-2)% C (1, 2) AABC & sirifages g‘rLlAABCF'FI'sr’Tﬁ(_lz)

e ANBIC! T e 7 7 T, = (%) S AABIC ard AATBICI
fareamae 5 |

(%) AA'B'C' T AA"B"C"%1 efufage®et Haemss aar aRmserd |

@) o st AABC, AA'B'C'? AA"B"C" @T% TS S@TH=I=AT J&d Tl |
& favg P(x, y) @18 x = | I@MAT WA TR AT Fiateeersg hi x = 3 @

RIET &l AT yidtae T I a5 P (x, y) @s [a@amaT 9@ T (4, 0) &

foreTIa TRl ATe giatere qaqr T erd | Igare & [Aepd Hepred alchmg, T
ATTET |

tfega TTa, e 0 C 1=9




¥

1 - 3 RreTpelTs S@TSTerd |

4.@F) A(,1) @ B4 -4 (0 C(7,4) &) D (-2,-6) (@ E(9,0) (@ F (4,-6)
5.P'(5,5,Q(1,6,R (7,0) 6. A'(=3,5 @ B (3,-5) @ C 3,5

7. (_%) 8. (h) - (3-1)  9.a=-1b=-1,(-6,3)

10.A' (3, 2), B' (0, 5), C' (5, 6) @@Tr=7 Rrefehers s@TSTa |

11. (%) AB :(_f) @) A' (-3, 9), B' (=7,10), C' (-4, 14), D' (0, 13) T @r@ttert Rethers F@rsTera
12.%) A' (=3, 4), B' (4, -4), C' (2, 0), A" (=5, 7), B" (2, -1), C"(0, 3)

(@) STt Rieddrs sarserd |
13. Rrersrars @SR |

9.3 ¥Id WTATe=uT (Combined Transformation)

fegue dETfEEEs TEAT THAR ¥ NHUH WA SAR TR -
@) @)

@--------

X

o)
“x

D e

"

153 ) Ufe® TIioTd, & 90



(31 Foer A, A' T A" & Heegse®
% b G 7

(3T) T T@THT IR Tal A B
gicdfeare A' arvel @ ?

(3) A' @S % T@MHT TRTFAT TaT A"
EREINE

(%) % T WEATHS STATIA TETEE
THIATTTHT Fia=gied S a1 A 7

(I) fag A &1 gfdferar A" &9 &7

Tehel TATATAROTS 1Y T,

(1) fe@m B, B' ¥ B" &1 Hesgs#e® &
& G 7

(3T) %A @1 GRTEd" T&l B &1 qidtae
B' &l g 7

(%) B' @ & W@ WEGH Ta B" e
@ 7

(%) T RIS SATS TGTE® THATTIAT
gid=egfad a1 FHMR & S 7

(I) fa=5 B *I gldfee B" &9 % Usha
TR 1A TS, AR

TARA T | THeH |
Q) @)

-2 a O 2 4 ] 8 10 12 14 16 18 QC(\

(&) T M, M' ¥ M" & HeeTghe®
% & Frar 7

(&) & faegerr afdi wfq fedmmr ¥
F fqomar qRwHT &l M #
gfdferrer M' sTehl & 7

(%) & favgerr afeafy, #id fedmaT T &4
feerr T afeeme TaT M' &1 giater
M" ST G ?

(%) faeg M =T afafavsr M" g7 &+ T
AR 1 e, FARA TR |

(&) fern st ABC, AB'C' T A"B"C”
F (HaegFe® & & grgr

(3 AABC ®Ts %id Teprs ITAT T Hid Thls

ATt faeamaa w@r gfdfesr AA'B'C'
Ihl G ?

(%) AA'B'C' @TS i THIE AT T FHId Thrg
da fazamawa el gfdfara AA"B"C"
Tl T 7

(%) AABC #I yfafeer AA"B"C" = &+
Tehe] MRS #1T TE, SARA
TR |

T X AT SATAAE Foaarg r, T, SRS HA 74T A 918 A'T A' a1

A" HT TAKSA 99 A a1 A" TS Tkl WTHATRITATS AT TR A, |

Ulezeh TMoTd, HeT 90

( 953




9.3.1 THTH TEITET TATATIRUTh! Jqd TATATIRUT
(Combined Transformation of Two Identical Transformation)

% WMIRUEE FHHM Tl Aebl FANT & I g 77 TFATRoers 5 Fae
TR 975, | 35 S IREdH, T3 S0 IR HAT, T3 GIFd (989 T 5 q9ad
o ('\l

(A<

[

FIUATs FHA T WA FIAT TTATRO Tl s, |

YIFI WEas (Combined Reflection)
(@) TEAT T g2 @e® F TS fagan afa=eeT gar

o

o feguer femwn, famg PGS, — 2) 5k\( P"(2, 5)
AE X- AT (@ y = 0) A GREdT i
& AR gidtaw P (5, 2) a9 | 1
®i fag P' (5, 2) @8 I y=x ® 3
WA &l gidtes P2, 5) g | 2 =0  P'(5, 2)
Tel W@e® y =03 y = x THATTTH 4 .
fag O w1 gld=sfed wusr B4 | P [x o —X
- 2 =1 O 1 2 3 4 6 T
(5, — 2) &1 af=aw glafas P"(2, 5) s nE
S, P (x,y) —P'(—y,x) =
- ®
T, ST IITHIEEH AT + 90° T r P (5 -2)
a1yt

IREATAT SHSE | @ yp=x o X
HETHT 45° T BT AR G | T YT g AT RIAdAeATs @l y=x T x A& (y=0)
gfd=egad AUH! fag O H51a=g T @M y=x ¥ X- AEATT=RT BT 5 0TI HITHT TTHI
IR HUTHT 2 T Aliehvs, | T FodT P(5, — 2) 1 At ¥ it P" (2, 5) a1 U

YFT TR JLTATTERT AN 90° AT AUHI TRFHHIHT FHIA &7 |

U3l IRTAAAATS, HAebl IRTAdqAD] GqH TR Ol o GRTACTTHR] AeTeBIeT=ehl
HIUTHT 5 (UM SMATHR] BT TRTHT ARHHATET FHAA g, | TREd= I Ix
Wew yiaegfad g fawg F qReRwud g & ¥ ufedl WEde T @ 1€
WRTAAH T @bl o aivshavre feom g=g | afe R, T R, o dfe=efad g
RIATAH ATEEATS AASSA A7 AT g5 IREdTR] FIad TR TRGHAT 2T |
AT qRAHUTRl brg AAEE Fawgiad AUSl fa7g gv | AU AT AR,
R,0R, =2 X WIEAATH ALEE(TAEH] T TS, |

5% ) tfsm TIiTa, FeT 40




(@) TREAT T T8 ANEE THIATIIAT AR gal

¥ fegur feemr fawg A (5, 2) @S
@M x =3 A1 RTEd T&1 AGh] Fretere
A'(1,2) 75 | BR, fag A’ (1, 2) @8 S SESEEEEH ikl S EhESRaRtE e
@l x =—2 AT WREdq &l gidtar A" *
(=5,2) 95 | 78 WEE x=3T¥ x=-2 & % &= 5 F i1 F | 7
Y- e GHEARR B 1 A (S, 2) F )

st it A" (=5, 2) A fear s Wit st e i T ()) =

(7 )= w=

T3al WEATIE bl qaad &l ol g5 IREdT T AeTee(aod] [aeqradl o
O SRTERET [TEATIAHT aRTAR &7, | el TRIA I AETee THATTIHT THTATIR
HUHT ATEITHT Tehel TR [qRATIAET FHAA B |

afg R, ¥ R, & AW W@E® x =h T x=h, W &1 WEAATAS TASGL T Y AETHT
AR e A g5 IR bl I TR Al [Geqmae &1 | I AaErH T
foeqTae Hda? HE TAT TS d(hvs, SARA el |

R20R1=F6|'<‘?JTCIT-[§|?E‘{:T (z)zz (hzahl)?
R,0R, = ferzarat sz =T () = 2 (hlahz)

o T, A 1, T r, F FAW @RS y=k Ty =k, /T & WEATAATE TAGSL T X
HETET TR 7S I g5 TRTacTehl FIF TR STl I foeamas 7 27 |
T AIXATHT [qRATTH HdeY HHA T TS Hiches, SARA Tl |

for = e e =T (3) =2 (i, 2 )

ror, = faeqrd qae =T (3)22 (klgkz)

Ha qieAT (Combined Rotation) ] i
- . '\ L s . I
A1 fegudr femwn, fam A 4, 2) @

SR AT —180° UitehH RIS \\)1

¢ qﬁ:lﬁqw A (_4’_ 2) T | wfY Fé'ﬁ-o s = /1 :"'f_()// RRES EESRE RERRE ERQV
A' (-4,- 2) AqTE ITHTAHT qRAR ~90° T “1
qREHAT TRTIAT AFeh! Tidiaee A" (-2, 4) T3 |

tfega TfTa, e 0 C 154




7Et A (4, 2) #1 wfeaw gfdfava A" (<2, 4) 54, P (x, y) —— P/ (—y, x) T 3, S99
IR Ffeafy + 90° ar — 270° 1 IRFHHIATE TASH, |

ISR AT Fraee Fel T B THI a7 T AU §g TR HIEHH! GIHT TATHATRT,
IRFHUEES] g Sel T B Tx Al T3 HIUEHH ANTHAGT SRIET & ARHHIHT
qHd g9 | qiE R, T R, TSE Hea¥l ARG IRAHIEE AT FIHT TRHAT
R,0R =R, 0R, =R +R &% | @giq 7« R, [(0, 0), 0,1 R [(0, 0), O,] F5eiter

1
o

AR HIES 9T FIHT THHAT : R, oR, =R oR,=R[[(0,0), 0, + 0)] &= |

ferrmeeitar gy : Afe ggerer divwwEs R [(0, 0), 0,17 R, [(0, 0), —0,] 9T "I
qRHHT 0 R, 0 R, 1 % & T %0 Hid g, TAhe e |

& fa=m9T (Combined Translation) ;

LEl| faguer F\IETFﬂWT, %Fi A (2, 1) : A (5, 2)

arg faeamoe JwR (T) = G) ERELZIEE I A f_:,l).r"""‘-.‘

gtateer A' (5, 2) 9w | AF T iata favwg |, | 8
A'(s,z)arréffqzwﬁaa?(Tz)z(fS)érmm 3 3 A S . i
Tl gidfas A" &1 (HeEHe® & davgd, SaAhd 2
TER | R A (2, 1) # afaw wfafe 2 A 6.-3)
A" (6,-3) & | i

ETHTATS 98T B, A" (6, -3)=(2 +4, 1 —4)

:(i)+(j4)

-()+G1e) D)D)+ ()

FT A" =A+ (T, +T)

FreaTae TFTeh! AR aReR g5 | Fie T T T, 3% [aearaves 9 S faearae
T,0T,=T,0T,=T,+T, #afd afe fazaras s7az, T,= ) oré T,= (|, ) & wora™
Bl 9 HIR fqeaaarg T,o T, @@ T,T, & saga | 98 T,0T, =T, +T,=
(a)+(c) (““)m.ﬁwﬁmwaoT—Tw (d) (a)

b d b+d b

(;ii)m|wﬁwwﬁWToT T T,0T, sRTeR & |

1z% ) tfege T, e q0




HIF fa=I &< (Combined Enlargement)

¥ faguesr e, s ABC @g fawqeiieeurl & (centre of enlargement)
I O (0, 0) ¥ fa&dcirerRuresl AT (scale factor) 2 fawz fsqst A'B'C' #1 fa=ar
TfReTH g | @d T B A'B'C' /g 9fe fawqeiiarure s 3@mta O (0, 0) 7
fereqeireReurerl A4l (scale factor) 2 fauy faear wvusr @ | BqsT ABC @5 B9t
A'B'C' ¥ fa&qr & (O, 2) o7 faedr AU qiavg 99,

(@) fssT ABC @8 Frqt ;
A"B"C" w1 faear et
fereqcirereument 7
H B G 7

—C"(12,8)

@ @& T s ABC @T%
frqst A"B"C" ¥ fa&ar &t
fereqaiiepuresl 19T i &7 7 |
A IAT ATIA Alehg, ? 90ARE3" A48 SSRS6GHS 445404 SASRGERR 1 AR 180

@M st ABC @ frstst A'B"C"
AT TR &l (= eReurel ATd7 Fid AUH AiHvs, AR THed |

SraTferHT, AA", BB" ¥ CC" U3¢ fag O AT FifausT o, erder AABC @ AA"B"C"
AT fawqr a7 faqeireevreT & It O (0, 0) 7 & |

78T, AABC @ AA'B'C' T FareTR TaT fereqefiarzorest rdm (k) = 2% AA'B'C' T A"B"C"
HT T TaT fereeqefien?oreht 7T (k) =2 AUebTel HLaT faraqaiiebeoret At (k) =k, x k, =
2x2=4%g | T ABC @s fsst A"B"C" #1 faear & faaqaiie<oret amdr (0, 4)
#aaT E[(0, 0), 4] 9UHT A5 | TG0 st ABC &1 &Afteqd qicterear st A"B"C" &=,

SEATe e ®IAT @I 4T,

, E [(0, 0), 4]
T A(L2) " S A(4x1,4x2)=A"(4,8)
B2, 1) SO pigunax-B@8 4
c@3,2) PLO04 oy 3 4x2)=cr (12, 8)

Ufege IMTd, HET Q0 C 959




[TETARRITHT Hr5e® el ¥ [aEqAIdIuhl A9 AT a1 Fih TUH T3 (A&l

TYFT TATATARY, [aEIATHBIURT brg Fel T (aEqAThIuTehl ATdT ol g5 [aEqciiehTurehl

ATITeRT AR SRTR B [qEIATBET oA &7 |

o

(%) el faeqarer E, [(0, 0), k,] ¥ E, [(0, 0), k,] 9T &I faeeqeirepzor

<

E,0E =Eo0E =E[(0,0), k xk]&wI

(@) ggarer fa&qaree E [(a, b), k] E, [(a, b), k,] 9T FHT Faeeqeiienzor
E,oE =EoE =E[(,b),k xk &= |

afg R, o X- HeTHT g Wraaq T R, o Y- J&H g4 WEqes SA13s A g

MR R o R, & & Tohel TR AT, AETerd ¥ el Uehel TTAT-IUTeh]
TN T a5 A (2, 3) &1 Jiaia= 91 a s e |

AT TS, g
R, = X—¥&MT g1 WEdd ¥ R, = Y-31&Td1 1 R, = X—#&dT g WA 2
g AT THATIIHT IHagAT gfa=esfad R, = Y—¥&HT g4 Wads
g, A U TR Roo R 9Re# &1 | | SH1sad, o, Ro R, (2,3)
X—37eT T Y —reAta=repr 197 90° I | =R /R, (2,3))
=R, (-2,3)
AT 9 HT = R o R, =2 x 90° = 180° ¥ = (-2, -3)
qREHAUH &g (0, 0) A fag A (2, 3) @1 Tidiae
faguet fa=g A (2, 3) © | ETHIATS 978l &, A2, 3)E3 |
R. o R, [(0, 0),180°
Py) 0RO )
R o R, [(0, 0),180°
A, 3) nOR IO 01800, )5

9 fag A (2, 3) @1 ufafae A' (<2, —3) & |

afg R, & X—eTdT g Wraad T R, & y =3 61 g1 WA 138 A g
MART R, 0 R, & %7 Thel TR SAISS, ACTerd | AEl Uebel TTHIIRITh]
TN T a7 B (2, —1) &1 Yidfere a7 @RMSTa |

155 ) Ufe TIioTd, & 90




HATIM : TS,

R, = X—9&HT g1 Wad+ T R, o y =3 AT g4 WEd" W18 | R T R, ThaATIEaT
AR B A9d R 0 R, & FATSH e AR faeara 27 |

feguat g B (2, -1) B | Y
R20R1=T(E)=2@'=2(g:g)=2(g)=(g) &o,sg y=3

a
: T=
g 9mer g, P (x, y) (b)>P'(X+a,y+b)

x
&
K

ad, X
B _(6)‘ , \ -1 OO(O, 0)2 3 4
(2, -1) B'2+0,-1+6)=B'(2,5) LY ¢B (2 1)

aa: fa=g B (2, —1) &I gfdias= B' (2, 5) & |

T =(23)?T (z)a‘iaﬁa?o‘!wq‘rf%‘rrlww AT T, 0T, 9941 T,0T, 7T

1

T fag Q (=3, —4) I gidalaw 91 a3 ary |

AU : T8,

T, = (_23) *T,= (3) FeelTar faearas & | fasuar fag Q (-3, —4) & | FEeler
HIF AR T 0 T, d9@ T,0T, & 4 fa@ard ¥ 139 |

e fa@arae q9eX T, o T, &1 T oT, =T +T1=(_23)+G):(_51)
s, freart iz 1= (5) =TooT, = ()

T=(7)
FAATER, p (x,y) ——— P (x +a,y +b)

_i5
a9, Q(—3,—4) L Q' (-3+5-4-3)=Q(12,-7ES |
7. fag Q (=3, —4) #I gidiaw= Q' (2, —7) & |

E, [(0,0), 2)] E, [(0, 0), = STl [aEAeRRue® g | §IH =R E oF, &
TN T a7 M (5, —7) &0 gfdfere 91 ams+erd |

g T, e q0 C NESS




AT : TE,

E, [(0,0), 2)] 7 E, [(0, 0), 2)] 32rer faeqedraeores & | fazuat fag M (5, -7) 3 |
ETHIEATE ATl &, TEATST [aqeileheuTehl YT TRV Tie [0 5 TS, |
R PR E, o, #1 &g (0, 0) T Faegefemomat amr (k) =k, xk,=2x2=3
faeqereszurel deafa=g (0, 0) T Aol AdT (k) SUH FATHI,

P(ry) ELOO-K prii, k)

dqd

M (s, -7y EL0.0).3]

M' (3% 5,3 x(=7))=M (15, -21)
7 faeg M (5, —7) =1 gidies M' (15, -21) &5 |

U3el st ABC &1 9fifage® A (-6, 1), B (—4,3)T C (-2, 1) &1 | alg R
x=—1 @A g7 WEdT T R, & x = 4 @M g4 WEAATAS AAS8, A FIH
MAFRT R o R, o &7 Thel WMIRRIAE SIS, el Tbel TR TANT
T AABC 1 yfafer 9ar ams=erd | a1 AABC ¥ wfafswa AA'B'C' @Ts U3d o
CURERINESSIRIEEN

FHTEN : T, ’
¢
R, x =1 Y& & = |
C hn 1
TRTEET T R, o x = 4 @ra HE i
g7 WEdadarE THes | I
> : B(43) M N B'(6, 3)

A (-6, 1), B (-4, 3) 3 S S G Y
C (-2, 1) AABC @ Hh

.........................

fHeeE®e® g1 | WrEad A(-6,1) C (2| 1) A1) C'(8, 1)
™ W@eE x=-1Tx=4 1 1 |
THATIIHAT THHTR &rar
R, 0 R, & SAMST MR fq&AT HaZET aRER g9 | geadlel Wraad
T@rERia=dl 4 MN F |

3 =2 =2(375)=2(5)= ()

RoR, =T(

20 ) g




a
T=
ETHIATS 9TeT B, P (x, v) & P'(x+ay+h)

T= {lﬂ
a9, A(—6,1) ——— A’ (—6+10,14+0) =A'(4, 1)

T= (lﬂ
B(—4,3) — > B' (=4 + 10,3+ 0) =B' (6, 3)

T= (1{]
C(-21) —> ' (-2+10,14+0)=C"(8, 1)

9T AABC &1 wfafasa AA'B'C &1 fsemsses A' (4, 1), B' (6,3)7 C' (8, 1) &5 |
AABC  gfafawa AA'B'C @Tg Tl @@= J&d TRTH B |

T3ar s PQR &1 effage® P (4, —2), Q (2, 1) T R(5, 2) & | A1 fagewars
afesrH [(0, 0), 180°] T Je1 faermar afesm#ur [(0, 0), 90°] ATE I g A TATATALITA
H Thd TIATRUTATE SIS S, 7 Alel Tohd LA TANT T APQR @I Ficfereares!

fAgeTE®e® 9T ATSHE™ | AT APQR ¥ gfdfawsr AP'Q'R' @1 USd Si@Il=r=AT T&id
e |
I : TE,

st PQR @1 efiifa=e® P (4, -2), Q (2, 1)T R (5,2) & | 91, R, ¥ R, & FHw
afegm®or (0, 0), 180°] T 3&r fgemar qfegwawr [(0, 0), 90°] T8 TATSHA |

A, FIFT TR R,0R, o STATSH TAATAROT ARG H &l |

R,0R, = [(0, 0), 180°+ 90] = [(0, 0), 270°]

270#, 4 o
ETHIATS ATET 3, 1 R(5,2)
R [(0.0),270°] 3
p (x' }J’) 3 F‘ (}J" —x) 3]75[, .': 1 i
R-oR; [(0.0).270°] R
P(4—2) — > P/ (—2,—4) A1
R,0R, [(0.0),270°] 2
Q(z, 1) * QI (1' _2) Tl -4
R,0R, [(0,0),270°] affizaicil
o :0),270° = 'R'(2, -5)
R(5,2) — > R (2,—5) &

#d: APQR &1 gfafa= AP'QR' & Heemg®e® P' (-2, —4), Q' (1, -2)T R' (2, -5)
g5 | APQR ¥ gfdfawar AP'Q'R' T Fehl SI@TT==HT J&id TRTHT B |

Ufeeger TIiora, e q0 C 19




A9 9.2.1
1. fesus waeEs IF faear fs# foew (v) e :

(<P)

(%1)

()

(™)

(%)

2. (&F)
?3 )

R, & X-¥&WT g4 Wradq ¥ R, & y-AeMT g W= SIS A FIHT
MR R o R) o & Uhel IS TATSS, 7

a. [(0,0), —90°] ®I IRFHHT TGS b. [(0,0), 90°] FT IRFHHT FTATIE,
c. [(0,0), 180°] &I aieehAT A3 d. [(0, 0), 270°] T TRFHHAT TATIH,
R, & X-¥&MT g1 WEde ¥ R, o y-A&MWT g Wraay Jsg A fawg
A(2,3)@TE HIF BARRT R, 0 R, & AR &7 o Wit & 8 ?
a. A'(2,-3) b.A'(=2,3) ¢ A'(=2,-3) d)A' (3,2)

r, ¥ r, @ HHT GREHHT [(0, 0), 45°] T SET feemwr afewmwr [(0, 0), 45°]
SIS A FIFT TR ror, A1E fa7g M (1, 2) &I Fidiaee i g, ?

a. A'(=2, 1) b.A' (1,2 ¢ A'(-1,2) d.A"(2,1)
W@ew x =3 T x="5 AT &1 WATTH FIR TR FHA SR (37, 7
a. (g) EREESINE] b. (+180°) I GReHHT

c. (+90°) I AT d. (3) o faeamas
qie®AT R, [(0,0), 6] T R [(0,0), o]et faet W ZAMT=RW R 0R, & & 7

a. RoR,[(0,0),0—a ] b. R,oR, [(0,0), 0 + a]
1
c. RoR [(0,0),0 x a] d. R,0R, [(0,0), 6 x a]
my M .
afg faeamades T, = (nl) T, = (1'12) WU HIFT AR T0T, i 78 7
_(my —my _/my +m;,
a. T,0T, = (. ) b T,oT, = (1 )
n]l}ﬂ"nlz n]lxnz
c. ToT, = ( nyxn, ) d. T,oT, = (nlx’mz)
fe E, [(a, b), K|] T E, [(a, b), K,] T FFH TR E oE # & 7
a. EoF, [(0,0), K +K ] b. E,0E, [(0,0), (K, — K.)]
1
¢. E,0E, [(0,0), K, x K] d. E,0E, [(0,0), K, x ]
sfrdfarge® A (2,2), B (6,2) T C (2, 5) AU Iqdst ABCD «@rg dfeet X-
HETHT T TG, Y- AETH IRTaAT RIS ST FIHT SATHATARUIGRT T Fic [Tl
fEeTTes I TSHER | g% ¥ idtavears USE @I HT I%Ad e
Ufoge A, e q0



GYF TAARY o §reg, AeTeld |

@) ofdfage® A (1,2), B(4,-1)T C(2,5) TTH A oTelrs oA W@ x =-32 y=4
AT WRTEad TRUH G | oA GFF LA g gidias AA"B"C" ?
AABC g T3¢ Sr@ii==AT J&qd Tl |

@@ efufage® A (1, 2), B (4, 1), T C (2, 5) 9U&H MHods W@e®
r(x=4) T r(x=-1) AT AR R TRUH T | ?@r P IBIES RS
ST FIFA RO R, oR, I6T SHE™ | R, oR, 3T yre Ficifereey
AA'B'C' T AABC T T3¢ S@IT==dT J&d T{erq |

(%) T3 Bst ABC 1 ofidfage® A (4, 0), B (3,3)%¥ C (1, -1) = | AT
fageedrs IHagH! AT giegma [(0, 0), 90°] ¥ Jer faemdr qiawa
[(0, 0), 180°] AT F& g HIFT TATATARU e Tehel TATATAUATS AT S, 7
el Tohel TIHTRRTHI FIART I AA'B'C' #I Fiqfeael Hasmgshes Il
TTSerd | a9 AABC ¥ gfafasa AA'B'C' &g <I@Tr=I=#T J&d Tere |

@) fage® P (1,2),Q (4, -1)T R(2,5)T3ar B9« PQR &7 ofidifage® g | A
fargewars gk [(0, 0), —90°] ¥ S&r fgemar afeswHaw [(0, 0), —180°]

aTe & WA TR EA Uhel AT STATSS, Tefard | drar

Uehel TATATARUTR TANT TR o GlATeFaesdl Haemghes adql aTgeld |
TTATE ITeEars U3d A@IT=AT J&qd T |

(M) Fg R, & ITIAH qRAR 90° HT g4 WEdT T R o IEIH{TgE
ARAR —270° AT B WIS TASg A HIE =R R o R,
Heg FA8Y 7 R o R, 3RT ofifa=es A (4, 0), B (-6, 2), C (-4, 3) ?
D (2, 5) AR FAHTAATE AR THerE | 9T gfdfaee T aqel’g U3
AT J&qd T |

(&) A3,0),B (4, 2),C(2,3), TD(,2), 31 | I9dTs ITTHAZH FRTR
+180° AT IRGRAT UG I Ffafawarers 99 ITHEEH! afart 90° o
gATCHE [G9THT TRTEAA TRUH G | FYHT TATAARIGRT 9T Fiafere Taqest

N

A'B'C'D' ¥ =Iq{st ABCD @M% T3d @I==Hl J&d Tl |

<

fagg® P (2, 1), Q (-1,4)T R (=2, 2) T3l st PQR &1 ¢fufage® g | Alg
T =(fg)?T2=(3)géaﬁaﬁwwﬁww,

1

(@

() WIFT TR T o T, #9a1 T,0 T, % T4 T APQR &I [HEeTghewadl

>

[aNlaY

PIRIERS SIS IBSRICE S

Ufemer T, Fe q0 C 193




@) APQR ¥ gfdfa¥ AP'Q'R' @TE USd S@ITr=HT J&cl e |

5. w3a st BUN &1 sfiufage® &wAT B (5, 3), U (1, 4) T N2, 1) B |
co S _3 _1
uﬁggam?d?WWle(_z)?Tz=(_4)W,

() FIHT AR T 0 T, I AT |

(@) HgFS AR Too T, T4 T ABUN &0 fAcemgsesad gidiass qxr
ERICGEEE
(@ ABUN R gfdfeear AB'U'N' @5 U3 d@I==41 Y& T84 |
6. T@mvg PQ AP (-3,5)7 Q (7,-4) B 1 A E, [0,2]7 E, = [0, 2] TEeftar
freqr WU, T@r@vg PQ @1E E,0F, o TR T 94,
() FIFT TR E 0 B, o ST [&TcTebevrehl &es T f&qciiebures a7 e
&9, T TSR |
(@) gfaiawe F@mE@ve P'Q' #1 Heeg®he® Tl A Sed |
M) @r@Eve PQ ¥ gfdfaw W@r@ve P'Q' Ars USd w@ii=raAT J&d el |
7. AABC & sfufage® A (2, 3), B (4, 5) ¥ C(6, 2) & | Al qgaler fawr
E,=[(0, 0), 4] 7 E, = [(0,0),5] ¥,

() FIFT TR E o E, w1 [q&qcilehzurel ATdT Ol @IS |
@) E,oE, @l 41T T AABC & gfcfersel AA'B'C' %1 [HEeTgshes al @S 4 |
AT AABC T gfdfas AA'B'C' @TE S@Tr=ra¥T J&qa T |
T
1. %) (c) @) (c) (M (@) (@ (d) @ (b) =) (b) @) (d)
2. @) A" (-2, -2), B" (6, -2), C" (-2, -5) @) A" (-7, 6), B" (~10,9), C" (-8, 3)
(M) A" (=9, 2), B" (-6, —1), C" (-8, 5)
3. @) A" (0,-4), B" (3,-3), C" (-1, -1) @) P"(2,-1), Q" (-1,-4), R" (5, -2)

(M A" (4, 0), B" (6, -2), C" (4, -3), D" (-2, =5) (&) A" (0,-3), B" (2, —4), C" (3,-2), D" (2, -1)
4. (%) P(7,0),Q' (4,3),R' (3, 1)

5. (@) T= (:g) @) B'(-3,2), U (-4, 1),N' (-2, -1) (@) =@rr=e fresars @rsde |
6. (%) E [(0, 0), 3] @) P'(-9, 15), Q' (21, -12) () erEters RieTdars Erserd |
7.@®) k=2 @) A'(4,6),B' (8, 10), C' (12, 4) T F@Tr=r" R1&ThdTs @SR |

1% ) Ufe® TIoTd, & 90




9.3.2 W% W GEOICT TMIRUTH] Fddd TATATARUT
(Combined transformation of Two Different Transformation)

= ~ = 6\(
T feguer @, g
A (4,2) ATg y=x AT WRTEd+ &l = wom
T afafeea g A (2, 4) 5 | i
(&) wiatae A' (2, 4) AT & o
ﬁ ~ ﬁ ﬁ W %Q_”j:n. A” ~“-"-.h‘ rJ,' A(4, 2)
qRR AT TRUHT 3 7 Ko ——— 1 d‘ ey TaEaE Al
@) @ gfafawr A' (2, 4) @5 Hfq -
fETepT TOTHT TiRehHT el A" g
I, 7

(M AfaH gfafas A" &1 FAeeghe® & & S, SARA T |
(9) TeSuRl FgFd MARIATS A6 Uhd THERRU & g8, Sahd THeld T

o

MY ol TSRl |

T F TG o % TEATAT B TATFIRIRITATS TATS S 5,

(el aY

(%) HIFT TEATRT GoF AT ufeed F 3R g TR Y giafererers G ae
g TITATRUT TATATAR TR ATeTH Ficferee ol dimees |

(@) HIFT WA=RYT FoG T afedd G gRT g+ TAT=REre 9T yiaiavereis F grT
g TR TR TR SATH Ficqferee 9l dvmees |

o [aNlat

(A1) Tebel AT Gl M3 HAchl [Pl i\"léﬁlls;d> T i\ it

~>

fTeeTE®ars Teaad T [AHleed! T ATIRAT T dTes, |

aidfage® A (1,0), B (2, 1) T C (3, —1) 9U&I fAsstars fq@amad d#2 (T) = G) &l

foegqroe a1 gt g+ gldfaeed Aaemsdes IdT NS g | 4 gidieredrs hie

x =2 AT R1adq T | AABC ¥ wafeas gfafasar AA"B"C" @18 USd A@It=raH T J&d
T |

g T, w90 C 9’4



HHTUTH

7ef, AABC &1 ofifa<e® A (1,0), B (2,1) T C (3, -1) & | fazamad 9#22 (T) =

G)?W—ci—rrﬁ%mxzzem

- ()

FATTAN, P (x, y) —2— P' (x +a,y +b)

- ()

A(L,0) — 25 A'(1+1,0+2)=A"(2,2)

T=(;)

B(2,1) —2> B (2+1,1+2)=B'(3,3)

r=(;)

C(3-1) —25 C(B+1,-1+2)=C@, 1)

ad@: AABC oTs faeqmae waex (T) = @) o faeams el gt giatas AA'B'C' &1
feemg®e® A'(2,2),B'(3,3)T C' (4, 1) B | Bk, AA'B'C' @5 x =2 T W& 4,

x=nh
P'(x,y) — P"(2 xh—x, y) Scale: 5 small boxes = 1 unit
Y
P.f (x },) .'Xi} PH (4 —x _}?)
' ' B" (1, 3)
x=2
ﬁ’(Z,Z) —— A” (4 — 2, 2) =A" (2, 2) A" (2, 2)
x=2 ) B (2 1)
B'(3,3) — B" (3-2, 3)=B"(1,3) c (0,1)/\
X' >
, x=2 °l A(1.0)
C'(4,1) —> " (4—4, 1)=C"(0, 1) / Ear
o AABC T afeas gfafasr AA"B"C" @15 i
TIE A=A Y& TRUH G |
E® &% (<3, —4,) aT¢ &7 A9 2 AUHT [T T R & y =0 |1 g1 WRacd=ers

SATS S | T3el M9t ABC &7 efiufamge® A (2,0),B(3,1) T C(1,1) &1

(%) FFFRT TATR EoR o P(x, y) @ & favgdT LA T 7

(@) 95T ABC &% EoR 3RT TR e | AABC ¥ 9T qfafesr AAB'C' @
U3 A@I=THT J&I THa |

?E ) i S




AT

Tet, P 3, (a, b) = (-3, —4) ¥ AR Ay (k) =2

R & y=0 ¥ g1 RE(AATE JSS, |

() BTHIATS ATeT G, faeqaiesurel &, (a, b) ¥ faeqairezurer ardr (k) fEuer srazarar

E[{h}k] ~ C ~
P (x,y) P (k(x —a) + a,k(y —b) + b} T, y=0 ¥ g1 TEcH & 9,

vy =0
P(x,y) — P (x,—y)

7, EoR (x,y) =E [R (x, »)] C'(5.6) B (9,6)
=E (x,7y)
=[2(x—(=3) 3,2 (- (4) - 4]
=2(x+3)-3,2(-y+4) - 4) cam |
= (2x+ 63,2y + 8 —-4) o ke X

Scale: 5 small boxes = 1 unit
=(2x+ 3,2y +4) i

A'(7,4)

EoR ;
9 P (x,v) P (2x + 3, — 2y + 4) AT YA TE |
EoR
(@) EA, A(2,0) — A (2 X 243, 2 x0+4)=A'@+3,0+4)=A"(7,4)
EoR
B(3,1) —B (2x3+3,-2x1+4)=B'(6+3,-2+4)=B'(9,2)
EoR
CL1) —5C @x1+43,-2x144)=C' 243, 2+4)=C(5,2)
#d: AABC ¥ #feqs gfafawer AA"B"C" AT AIfT TSd F@IT=r=AT J&aqd TRUH § |
AT 9.2.2
1. fEue wwaeEs I FeaHr fse fEa (V) amsTe

(@) fag A (4,2) 95 y=x AT WREdA T& 91q qidfae fag A' (2, 4) 9%
STAIRH ARAR gATHS 90° AT IRGHH TRISET av TR TITATIITeA
FA Tehel TTATRUTATS TATSS,

a. X ST&THT Iraad b. Y &®T WEdd
c. @l y=x Wraad d. 3@ y = —x WrEad
(@) [eSU®l FF=gHT P(x, y) & Afqd qidier P'(—p, —x) a8 9 Igad

TR % Tehdl TATATRUTAT SATS 7

R (Y— axis) R[(0.0).+90 '
p(x,y) ——— P(xy > PP (=y, —0)

Ulegeh 0T, Hel 90 C 1]




a. X H&THT R1acA b. Y e TRradd

c. @l y=x WrEad d. @1 y = —x REaq

g A (4, —1) AT dfee T@T = x AT REAA T 9 | 9T giqter A' @15 I+
IR AN AGARGHA RIS ST I Al giarae A" &l Hagshes
ARl HEH BT Grar 7

a. A" (-1, 4) b.A"(=1,-4) c. A"(1,-4) d. A" (1, 4)
faeg B (3, 2) @1 ufest E [(1, 2), —2] aTe fawqeirezor 7af g gfafaverers
foamae w4z (T) = G) o faeamoe & = gfafar B" &1 Aeegwe®
ARl HH BT G 7

a. B" (=2, 4) b.B"(=2,3) ¢ B"(2, -4 d. B" (=3, 2)

2. ofage®s A(2,-1), B(2,1) T C (4, 1) FTHAABC @5 dfeel @1 y—x =0 4T
WRTFAT THe | 9T gidfaradrs 0 SaHagHl aa AgaEmH RIS |
gt sAfead gfafear AA"B"C" T AABC @18 T3¢ S@TrdT Y&qd Terd |

) offamse® B (1, 2), 1(=1, =2) T N (5, 0) 9UaT ABIN @78 faemas S#ax
(T)= ( )HWWWWXWWWWWHW
T qﬁﬁﬂﬂfsl%wr sfufage®adr  Heme®e® @@ ABIN T TG0
giafavee®ars T3d d@==q J&d T |

ofrdfaege® M (<1, 2), A (2, 1) T N (1, 0) STTHE AMAN @T# (T) = @) a
TerTI IT&T UTT g iaterearesl Maegehets Il dTSHe d | ST Fiaraverdrs
¥ 3@ x = —2 |1 WrEd T T AMAN T AM"A"N" ¢ T3d d@1rer]
T TR |

faegqmaaars T ¥ aftwaurars R of SHeua 31 A (2, 1), B(2,4) T C(5,2)
WU AABC @1% AB ZRT f9@arqe ¥ Ieerafa=gehl avafy geree faemar 90°
TRGHHIT TRUBT G | FYHA TTART RoT ATHR Fidfere a1 A3 erd |
AABC ¥ gfafereaers T3¢ Jm@rte=aT g&qd Ty |

A(1,4), B(4,1) 3 C(7,5) eirifages wus AABC &g AC gRT faeamas ¥
S EH IR HUMHS [GTAT 90° IGHAT TRUH G | faeardaars T
¥ qREHATEE R o SHATSUH B | G SR RoT HER Yidia o=
TSI | AABC ¥ gfafawadrg Tge a@i==Hr J=&id el |
ofifamge® X (2,3), Y (2, 6) ¥ Z (3, 4) 9UH Brs XYZ aré (_32)
3 Forare et A=y wiataEars E [(0, 0), 2] o Faeacieor afvua g | awd

Ufemeh ot e 90



g giatererer ofidifargeedr Maegdes odl T9F qiatares Ugd
AT J&d T |

(@) AMNP & efufaes® M (1, 1), N (3, 1), T P (2, 3) &I glafawar IgHtagH!
afeafy 90° gATcHSE TRFHATATAR I AT 4 | Yo gfdfereaars 97 (=1, 2)
Fg ¥ ATl 2 FAUHT [AERgRT [aqaieer THa | Af<ad qidtas AM"N"P"
T % AMNP @5 U3d J@I=={1 9&dd Tl |

(®) E & wrafg (3,1) T AMMI 2 AUH fa&qdieor ¥ R« y =x # &4
REadd wHesA | fifa<ges A (2, 3), B (4, 5) T C (1, -2) 9l AABC
ATe FIHT MR EoR gRT g4 Jfafasa o=ar «Rs=erd | g9 forx ugd
ST T J&qd Tl |

@) G, ®iag (3,4) aTC g AN 2 ATHT fqiehor T G, o @l y = x @
WA g WMARRY SArsasA | aig ffages P (-3, 5), Q (7,4) T R (6,-2)
WIE APQR @15 G, 0 G, 3RT ®MIRRT &l APQR @I idfawr AP'QR' A1
P', Q' TR & M@TEFe® T SR | 3 (o TSd o=t R TFH |

(@®) st CUT &1 ofifage® C (2,5), U(=1,3) T T (4, 1) &1 | ACUT s
ITHEHR! FRYR 90° HuMTeHE faemdT 9w W ®ik E [(0, 0), 2] |
[T &I o Ylalaveesdl Maengs oar ansderd | a%d ?
yfaferaewdrs U3d d@eaa T I&qd THer |

(@) T3 AR Fqqst GITA &1 ofdfage® G (2, 2), 1(6,2), T (7,4) %
A (3, 4) B | A FAMER FqAA GITA @5 ITTAfEGEH Faie 90°
o gATcH® feemHT qivwee W &R E [(0, 0), 3] AT faEqdreor &l g

c
(e aY (e aY o

Aldld +egeh] i\"léiills;w qdl M3l | 9&] T Jidlda®dls '\’\'Sé

(@) Frqer BAT @1 sfiifages #a: B (4, 6), A(2,2) ¥ T (8,2) T | T9TE
fag P(1, 3) & aikalx gdrems faemar 90° 9ivgwAor TR1 i X- serHr
R RS B | ABAT &1 Fiaferaews! Meomgs =1 @mse™ | g9
g T Fiateee®drs el USe d@ir=radl J&qd THer |

(@) T3 AR Fqqst DUCK &1 ofdfage® D (2,3), U(1,1),C (4, 1) T
K (5,3) 3 | T9aT1s a5 A (4, 0) &I ARTR gqTcHE [G2HT 90° TREHHIT T
®Y x = y T@MAT WA TRTHT B, | FAATAR Tt DUCK & Fidfaraged
EeTE® I TS | A1 & ¥ Yiaiaieegedls Ugd o@lre T &
TR |

Ufemer T, e q0 C 9%




I
1. &) (b) @) (d) @M (a) @) (d)  2.A"(1,-2),B"(-1,-2),C" (1, —4)
3.(%) B'(2,4),1'(0,0), N' (6,2) T B" (2, —4), 1" (0, 0), N" (6, —2)
@) M' (0,4),A' (3,3),N'(2,2) T M"(~4, 4), A" (-7, 3), N" (=6, 2)
4.(F) A'(-4,2),B'(-7,2),C' (-5,5) (@) A'(5,-7),B'(2,-10), C' (6, -13)
5. (@) X'(0,6),Y'(0,9), Z' (1, 7) T X"(0, 12), Y" (0, 18), Z" (2, 14)
@) M' (-1, 1), N' (=1, 3), P' (-3,2) T M" (1, 0), N" (=1, 4), P" (-5, 2)
6. (%) A'(3,2),B'(5,4),C' (-2, 1)T A" (3,3),B"(7,7), C" (-7, 1)
@) P'(-9,6), Q" (11, 4), R"(9,-8) T P" (6,-9), Q" (4, 11), R" (-8, 9)
7.(@®) C(5,-2), U' (3, 1), T' (1, —4) T C"(10,-4), U" (6, 2), T" (2, —8)
@) G'(-2,2), ' (=2, 6), T' (~4, 7), A’ (~4, 3) T G" (=6, 6), I" (=6, 18), T" (=12, 21), A" (12, 9)
8. (%) B' (<2, 6),A' (2,4), T' (2,10)T B" (=2, =6), A" (2, —4), T" (2, -10)
@) D'(1,-2), U' (3,-3),zC' (3,0), K' (1, 1) T D" (-2, 1), U" (-3, 3), C" (0, 3), K" (1, 1)
qRaESTT T
1. el 3fFe SfEavar 3&T a1 AT T 8% aedewdl [aearad ¥ fawqareheur el
AT SRUMER TN bl Ero |
(%) duTsehl oR, fa=mera a1 afvafeasr arararene
(1) (aeITIaeT FFafead FRIET 2 el Ieeve® Qe |
() [IEARET F¥fead FRIAT 2 AT IaEUE® FGAlS
(@) Jd® IETETHT AT
() AEAH oD ATLATH! (o7 AT |
() e a1 faEaruis adel qa1 dAadrdl = aargqerd | fawarad
qUHAT fqom T U Joodd THerd | R quAT farsl 99 @
THEE |
(M) fawara T faed™e! T THerd |
2. qUEH ARARH 2 SETAT AN g FY TSl A% A1 AArafd e set
afedl Traad ¥ Al IREHH (AT Jeal HHAD) I&T Alhg, |
(®) TIA ARUH F&]/TAtaigedl IREAE  AGeql, REAdAIS ahl Aaedl T
RTACAI(E, TGRHUT TET ARl ATTH ARl T FFded ETITeld |

(SN

UGEISH

> =

300 ) e TIfoTa, FET 40




@) e frefafaa ToEeE T T [WRTE
TRTAATHT AT (X—axis, Y—axis aT &7 @)

UG AT hrg, TRBHTRT HI0T (T : 90°, 180°)

() WREAd T GRHHT HAT AAT A T HAI BIHAT & a&(bl ATEITH
ATTeHT A AT TR | Afd BATARIH HH aivadd TRar 9+ (afeen
ARRHIT T i RIEcH), ATTH AR Iel 873, [ H¥eh e, ForaTepr ATARHAT
FRUEET AT TR |

9.4 AfgaaaT WIPT IRT WATIROT (Transformation Using Matrix)

& fawg a1 sartacrg ferewens wfaw warT T M feem T g s T
Fﬂﬁﬁﬁf;ﬂﬂwmwﬁﬁﬁmx,y)aﬁleﬁﬁw(;)ﬁw
TErE ¥ AU TEAE®A] FAD Mol

(%) AR &l g 7471 {75 A' 1 FHaegsde®s & & grag ?
@) & fag A (x, y) A5 HicaTHT TTAT d&T Alhg, ?

FA g A (x, y) o1 AR RS A€ 2 x 1 AigHS TR T
w‘?roﬁr?dwm—rrﬁ|Fq?3—@r,A(x,y)Q,A'(x+a,y+b)§a|arcr: A' FT TS HeE
A'(x+a,y+b)TTA1 A (x, y) dTs HicaIewT &IHT €T (:) ofEvs, | T T, A' &
MaeTgheEdrs Hidadd TH] ATl |

9.4.1 TIET 2 x 1 AfTaeT WaAT IR SAWEILUT

A fegusr d@nteE favg A (-2, 1) @1 faearad deex (g) o faeamae & g

gfafesa A' &1 Heemgwe® A' (-2 +5,1+2)= A' (3, 3) 81 | a7 A=A

HicrTerT ®AT 9H d&T Aihs | 5, v

T (0)=A (-2, 1) = (‘f) | A3, 3)

faeamas w42z (T) = (3) = (g) ‘/z//iz units
ey

gfafeer (I) = 7% (O) + faamam A(-2,1) | 5units

w (T) X*|3 -2 -1 0 O 1 2 3 4 51\(
N 3 A

st (0= () +(3) = () “
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w7 fag a1 stadE femer Maungdewes Afcdd WEAWRT = 99 A9
TITATRAROTATS Hida TR 975 | TR 9427 (T) = (“) g P (x,y)
1 e Hgw )mwwﬁaﬁqﬁrp(ﬁay+b)a@|wuﬁw
UHT E@T,

st = (3)+(5) = (54 5)
gt gfatese (1) = a&q (O) + a2 qdey
9.4.2 T3ET 2 x 2 AfCaqdT TNl TR TATATARUT

AT, Q?azxzﬁfd‘oR?(M) ( d)%‘rlzﬁrm%l?{P(x y) A5 A8 AicHaeh]
WW(},)WIWWWWW2X2WWWW

>

AT, AT TIT e HigH (}D T, T
Xy X
M(y) _(;gl) .
a y (A1
(0 2) () =6y)
ax +by\  (x1
A, (cx-l—dy) _(}’1)
SEl, x, =ax+by Ty, =cx +dy
at. afe 2 x 2 g (¢ f’)ap(xy)aﬁfrﬁmw(
gfatearer fHaeme® (ax+by,cx+dy)Wl
(@) X- HEAT TV WEACAATE STATSA 2 x 2 TTATAOT Rfgaq
& famg P (x, y) o X- HALEE WRrEdd T=07 99 a9l gfdqtam P' (x, —y) a=5 949
THATE SATST HidHT HAL TAT AGH Alehg, 7 & AT 2 x 2 FHHbl AF g7, 7 [obA &l
Afear 2 x | &, SARA TR |
A, fag P (x, y) @18 X- @& (y = 0) AT WRrEd+ TRISET 9T g4 giarer P' (x', y') & |
TIATS TG T T A,
y:O 1 ) 1
P(x,y) — P'(x\))
T, ATt ®IH T, a5 P (x, y) A5 X- A& (y = 0) AT REAT TRISE

X
l‘}]’

) AT TITATRUT TaT

=0
P(x,3) > P'(x,) T
| P' T Maegshdrs qaar W&l gidtere
P (x',y) =P (x,-y)

0% ) S -




X'=x=1xx+0xy....... (1)

YV==y=0xx+(=1)xy. ... (ii)
THIERT (1) T (i) A5 AR BIHT T Tal
' 1 0\ (X
G”):(u —1) (;})
aa X- # (y = 0) A1 g1 WEdAA Glaaed T AEeTd 2 x 2 TR
Hfe (é _[i)ﬁlﬂﬁ, (x:):(l _O) G)?ﬂ‘s’ FHL: FicTiereer HigaT, TATATIRIT

(‘\/\ o }1‘ 0
HigaH ¥ 9% AR Al |

S ghafes Afgw (1) = TAWRT AR (M) x 9% Jfewm (0) aeT e |
feramdig 99 : & T Y- 98T (x = 0) W g WrEd, @1 y = x AT &7 GRad, @l
Yy =—x T &4 WIaad, @M x = h | &1 I, T @M p = k AT g1 REdad giaiiacd
T ATILTF 2 x 2 TR HidH & & B ?

(@) STWAFH qRAN GACHE [T 90° H TREBHAVATE STATSA 2 x 2 TR

Afea

& fawg P (x, y) A5 ITTHMEASH! FRAR gATcHE 90° HT GRHHU T=T T IGqH!

gfdferrer P' (-y, x) 975 99 Al SATSH Hidad A IAT A A(hvs, FARA

THE |

A, favg P (x, y) A8 SeITHIEEHT AT (+90°) E TR HIT RIS I g+ gidfa

P' (x', y") & | TTATs TE T e Alhrs,

0,0),+90°] , .,

P (x, ) 10, 9). 9% T p (', )

@, ATEATad ®IHT, fag P (x, y) A5 ISTHEAEH! AARK (+90°) g IRHAT TRIIET
0, 0), +90°

P(x,y)u»]P'(—y,x)Wl

AT P T (Heemgehars qaan &l giatere

P'(x',y) =P (-p,x)

X'=—y=0xx+(-1)xy......... (1)

V=x=1xx+0xy......... (11)
AUIERT (i) T (if) ATE ATCHIFT ETHT AT T

G)-C 6)

Ulezeh TMoTd, HeT 90 ( Q03




AT ITTHARH AT (+90°) & TRHHUA FATTIE T ATTITF 2 x 2 TR
At o (0 _1)%? |
1 0o

i gy ¢ SmfagEr atalk womee fEemEr (—90°) ®1 dfveHT, 180° i
aRHHI Fiaffaed T ATaeqF 2 x 2 TER Hidad & & e[ad, SAhd THed |
@M faegcia@oar % (0, 0) T fageiia<orat AT (k) STATSY 2 x 2 TR Afda
&4 fa=g P (x, y) @ fa=qeiie=orer &w (0, 0) ¥ Amar (k) forg fazame 7=a1 9+ 7qe
giatew P' (kx, ky) 978, | TS TS AR HA0 I A3 Aichre, SARA Tard |

AT, favg P(x, y) @TE faeqaiieorer &= (0, 0) T AT (k) o fawaw wrser ure &=
gidatawer P' (x', y') &1 | T9aTs 90 909 6T Hiches,

E [(0, 0), k]
P (x,y) ——— P'(x',)")

I ArEdad w94, fag P (x, y) a5 fa&qareoedl &= (0, 0) T Amar (k) fag faear

]

E [(0, 0), k
P(x,y) L»] P' (kx, ky) € |

o

AT P' T MaeEshdls o1 e

(l' [aNlat

gicfae
P'(x', ) = P' (kx, ky)

X=kx=kxx+0xy......... (1)

V=ky=0xx+kxy........ (i1)

FHTE (i) T (ii) ATS HidaTeHT TITAT e Tl

X\ (k0 (X

(y’) a (D k) (})

A faeqdrezoresl &= (0, 0) T 197 (k) o fa&qR RIS AEeE 2 x 2 TR
ﬁﬁw(;"' 0) &1 | T, (x):(k G)( ) @rg g et A, wmT=ROT

x
N 0 k/ y' 0 k/\Y
afe T 9% Higr 9 |

FXE Fileh STATICUTAT AT TR 2 x 2 Afeaqgea! fqawo

2 x 2 TRl Hicwrar glateasa Jlar (1), o = TR JHigad (M), o, x a5
HfTRT (0), oy ET Tlcheg | TeT ‘n' o a%q T GlATerFarAT qUHT fu{ageemdl T5@mdrs
SHSS | ‘n' & A @@, TS T FATHSTH AT HAT 2, 3 T 4 T3 | Fih Hileh

0¥ ) Ufeger TITd, & q0




TATATRUAT JART T 2 x 2 Afgaaemd! fqawor qo aifasrn f@gr 551 &3

c

- . ] gt fereat 2 x 2 EIATALTT
1| X-91&79r g9 wRraa P,y | P'(x,-y) (1 0 )
0 -1
2| Y-3reTHT B TRIEAA P(x,y) | P'(=,)) (—1 0)
0 1
3 y=x3T?T°|Ty—x=O§7§'|'FIT P(X,y) P'(y,X) (0 1)
B WEdA 10
4 y=—x3T‘<’To|Ty+x=O P(X,y) P'(—y,—X) (D _1)
5 E_:f c —1 0
5 | R[(0, 0), +90°] #=rar [(0, | P(x,») | P (=0, %) (0 —1)
0), —270°] 9T &% aRaHT 10
6 | R[(0,0),-90°] srgat [(0,0), | P (x,») | P' (¥, —x) ( 0 1)
+270°] AT g afegmw -10
7 IRI0,0), £ 1807 Fr | PR P 5 2
qfeGR AT
5 IR(0,0), 4360 mm g7 | P8 [ P6)) (G 1)
qfegR AT
9 | E[(0,0),k]ame & P(x,y) | P'(kx, ky) (k D)
EESriEa 0 k

frameim yew ;oo Fv (g, b) T AR AT k TUHT AARITHT

TR HidaHd & grg, GARd el |

9.3.3 Uah1s vkl U= (Introduction of Unit Quare)

THIE A T Tl S@IeT S Gedh Solehl o rg | Tl
TUHT aATg TGS, | A [GgUehT e@nr=dr OABC T3eT ThTg
7 &1 sgeRr ofmfage® O (0, 0), A (1,0), B (1, 1) C (0, 1) & |

o o 0 10
Yl AMUdgeec]lg Hicddhl Y H] ofig], (
setelle He 00 1 1

)&=

Ulezeh TMoTd, HeT 90

City, 1y

Bil. 1)

= |
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(" Roy




fag A (a, b) @s a9 A (a + 2, b —3) AT IR T4 2 x | Hica 91 T8 |
el Hidagel JART TR faeg (5, 7) 1 Yidfeae o1 aRmSerd |

S}

AT  T&l,

AL, 2 x 1 =R #ferm (M) = (g)

a
At D=s)  Aw@rpbig
ez,

B a
A (a, b) M=(5) _ Aa+2.b-3)

FHNTT EEgedh HIF aRTeR el
g9, a+2=a+p,

Sop=2
I T, b-3=b+q
S.og=-3

] N Py 2
Ja7 2 x 1 Wi (M)—(q) —(_3)
eTHIATs el @, giatess (1) = TR dicad (TM) + a1 (0)

st (= (%) + (5) = (})

o (5,7)zﬁranﬁﬂWG)ﬁ|

ﬁ@?@r(_ﬂl ;l)ﬁq%ﬁ%aﬁwaﬁﬁ,wwmm|

)

AT - Jel

feguepr TamaT=Rer Afew, (TM) = (_ﬂl _Dl) T, 7% (0) = G)

BTHIdTs ATeT @, giatere (I) = AR dige (TM) X a& (O)
(0 Iy _(O@Ox+(Dyy _ Y

B (—1 0 ) X (}’) B ((—1)x + (U)}’) B (—x)

Aqd. P ()C, y) X P'(_ya —X)

erdr, fegwar g (O 71) @ s T warerer = < W g A A

R0% ) Ufeer T, e q0




e [‘i —01] A FHA THTRvrers gfatafac TE | Afew gAnT w7 A A (6, -2)
®1 gidferFe I dMSTElH |

THII : T8
WWWIWWW,(TM)Z(g _.;;:;.L)
A, 71 (0) = ()

BT ATeT @, gidtawe (1) = MR Atda (TM) X a5 (0)
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c. @l y=x WRradq d. @M y = —x REdq
(@) dieadl TAAITHT T TS ae AATST HIgHT TART Al FHA 8l 7
a (D -1 -1 D) b (0 1 1 0)
"N 1 -1 -1 "\0 0 -1 -1
0 1 1 0 0O -1 -1 0
¢ (n 0 1 1) d'(ﬂ 0 1 1)
() X- &R REATTHT FFIrgd 2 X 2 Hidad & &l ?
1 _
a. (D _{D b. (—Dl Dl)
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(@) HighR TR GAN T ITHERH aRak +90° gdTcH®  feemar
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Adc (Vector)

q1s 10

10.1 9= (Introduction)

A T faem g TS difaed afitars S 9iHes | SRl dFdren, g e
STtAfaERT sifer afq 19 & sraresEr R difaes fasm T airaer gweEE gd
T FHAT [T TUH HITAS, | TEIb! AT [T ATIRATS T orast William
Rowan Hamilton (1805 — 1865) & &+ 1843 HT Quaternion &l
ATFrehIY AT, AU T | Il qiedTor T feemersg Uehary s+
Quaternion fagr=a gfqures et fau | et s@RkET Fentae
Josiah Willard Gibbs ¥ s&maar gf=iMax Oliver Heaviside
Hamilton #1 fagrderg axa aqrae ddey [q9oourer sraemon
faerd W, STEA AgAF SiIaig T fasenr faewrEHr sar dan
qATUHT TEw; | AGehT FAWT Aifdqer fasme, wfvra, gfeitaafes qan
FTex faseert fafa= quemes aumaE T ITERT g | William Hamilton

10.2 THAR UGS (Scalar Product)
10.2.1 SR EUEEAR Ik=T (Introduction of Scalar Product)

Wt o et T T TIEEHT FART TR

(%) HITEA GANT TRl o, [a@qma T HTABI ALATTAEY e AV HaH a7 Thel?
e

(@) ATTE TR BTHATS THIBIITHAT FIe

2 T Hlheg, 7

(AT) T A B HIH bl LS, 7

Tel, Ugar AfAad fafaseT 0 ®or a7
FN sRTeRebl ad oMU Ui Hed HigTd
UG FIRedl B | T AT qAad d
(BC) aXTeRa! 919 FIdhl B | a9d Iad
AT AT BT HIGAHAT [aETaeh! faermaT
9 9 F cos® TSN S | T AGEATHT
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HItATel dMUH g (F) T faeamas et g8 (d) 39 9z afeons g9 feafe O g
aiferer faem ¥ w1 g fomed | aX T (W) SheR aRum| &1 S99 0T 91 {5 |

ETHTATS ATeT o,

W="F.4 =F cosOd = |F| |d|cos®
gd: W = |F| |d|cos0

T FHA I TEHT T ANSET [eATIHT [GQUAT O ot T faearad ur g
TR FTHE TRA AT T @herd AT 375 | TH g5 992 F T d e O
&l The qIHATT AT AUH T [UAATS hel? RS AIATHT &l | HIhl THe
S (Joule) €5 |

F T FEHT S AT ST (ATaeehl [GMHT O ool T F&ol [a=aTae Tehl gkl
AR AATS H1 AT | BT TRUTH HTT STATST AUH FI TR ART g7 | B
=g x faartad g1, qatq W= "F g =|F| |d| cosb.

FAHr Pl ST T AP TIEEHT FARS LA

T34l SMARd THAA TSHHAT Tehl daiials F N &l o e fqar faemdr gebeat t
AT T V m/s T FHTT Ticel 3RS
EEN

(%) T I T WAL HT R m
ST ANT & T HA FA @ FN ,»‘
ART g, PRUGET AETeld | — bR

s bl
|

(@) qHS, I T A(ATe=ebl FFed 71 4 )
SATSH FHIEHIT AETR |

() SAARTA TATHT AR HTHE
BT g 7

7T, dTicebrel F N aRTeRekl ol o0 TATATg Fer Y@ gebeal ¢ FaeHT Zefl v m/s
® FHE A S TES | TF AALATHT ANABTA TeAAls [aeara=ebl faemar o
I F cosO TUHT 3R | 79 Ha=ATHT aTferehlel o¥ Ul gt (F) ¥ el aifd (v) g
Faae? afeATor g7 At 41 g afvrer faem ¥ A g9 favs | v 9ERT et afwT (P)
TheR aRuH 27 fRAfE I ATeTel /I 71 6 |

ym/s
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BT 918l B,
gifed (P)=F.7» =F cosO v = |F| |v|cosO
Fa: P=|F||v|cosO
T F I TEIHT T MG [TITIART [GTHAT I et T F&] Il TTebl ORI
aTferepT 9feHTor SATSE S Ther ART g | TG g TR F ¥ 0 A8 O Tal Shelk
qRCATIT TS AUHIA TqATS HFaTh TheA? [UHER A | qadehl THTg are (watt)
TS |
FY I TAT g9 Aeer A fanmr o s T | gee fenmr awq

I AR RS TR S | S TR AT TS HUSTS R @R
T T | i = 9 x e, STQf?[P=13" v = |F| |v|cosO

HITTHT GETeT (RATFATIEEATE T &7, [F T STl HaaTh! ThelR TUAHS FeTel
qfgel HHEIHl HIH, T HFZH A T COSO I UAHAAS AT | qHd el
ey N7 O TET TheR TR TS TR T ATURITATE o TheA? [UHH
AT 27 |

TEAET NaREE a T b ¥ (aEslEaE & 00<0<mw 97 23 b &

> > > > .
e UHARAATs a. b =|a||b| cosd HT IHT TRATE T | el AR
2 MU Ui AHg | g5 HFEAG=RT B O IT A3 cosO = % AT

T, | lal|b]

10.2.2 HAFEIEE AR I qF g STl
(Conditions for Parallel and Perpendicular of Vectors)

(%) 35 HFE ATTHAT AR BaT [qr@eia=rel B9 0° a1 180° &+ |

6=0° &1 @.b=1d] |b| cosd 0=180° #aT, @.b =|d] |B| cosd
99T, 4.b =|d| 1b| cos0° w9, d.b =|d| 1b| cos180°
a9, @.b=|d| |bl . 1 a9at, G.b =|a| |b| (~1)
A @.b=1d| |b| aq a.b=-|d| |b|
3% YFeTE® d ¥ b ATIEHT GHAIRR 241 d.b = +|d| |b| 7 |

(@) T5 WA ATIFHT TH &aT [aAeeia=el v 90° g5 |

— —
a.b=|d| |b| cosd
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3% YFeREE® G ¥ b ATIHA I 24 4.h =05 |

10.2.3 TyTE@H®T FUAT THAT VAR

(Scalar Product in Terms of Coordinates)

TEAIe FHTE® A =(x,, )T b=(x,,),) T | THEE d ¥ b A THg TFTH SHT
&R W&, d=x 7 +y ] Tb=x +y ] &6

3175‘[, &g = (Xl_lP +y17)‘ (sz _|_y27>)
=xTx T Ax Ty T v
— X% s [T .7 =137. 7 =0]

coN

TR THRE® G = (x,,,) ¥ b = (x,, y,) T BIHT 9T a.b =xX, Y.y, T3 |

o)

10.2.4 THAY '{[U'IFI'WT:I?I' AT 31l (Geometrical Meaning of Scalar Product)
qret, PA = 7 PB = b ggdrer Seve® g <

feiTeesfe=ret 11 0 (0<0 <7 )8 @, fag
BwPAmmﬁawwﬁ%mPMan

oo st PMB I,

PM PM
cosf= — =

PB |b|
*
g9a1, PM=|b|cos 6

@ d.b =(d|) (b cos 0)

= (d I qFIZ) PM

= (d ®1 @¥=TE) (b #T @ W1 FAT)

= |,‘§| cos0O

=& T @ . b = (|b|)(d| cos 0)
= (b %1 @¥aTg) (@ #1 b AT 98 )

R0 ) g S




TRATEl HAIRE®D el UARAH] SANAAT A Gladl HbdIhl qFg T AT
HAETH! el HATHT B JETIUIR] AR &l | THATs, a9l HaIhl TFTS T digal
HFaThl ST HEFTHT & TEIUIHT AR AH] SIH] I (573, |

10.2.5 @R UAHAH S (Properties of Scalar Product)

(@) FH fatraa T (commutative property) . afg Ejé’ THRTEE d b BT db=b

a4 g |

@) faaer T (distributive property) . g AHE® d, E_; T _c> ESN e, &'.(5 + _g) =
ib+d ¢ &3

() FhAR U (multiplication by scalar) : I7 T3 HaE® a3 b B T k T3 TeAT
ART BT 9T, (kd) .D = @.(kb) = k(@.b)

(=) afawdH W ; afs 9% AaevEs UIe GuTH B W (0=0°), a.b=|d||b | E5 |

Il WhelR UIHAR] AT ST A & |

(@) AATH W ;AT 3% AaevE® (AT fATHT B 99 (0=180°), d. b=— |d||b |
&7 | AT Thel? UheIeh qawaT AT AT &7 |

10.2.6 AKX SewH Brgst fFaw (Triangle Law of Vector Addition)

feguar St e T freAfafa Tyesd SuX AR
52 D - DO oo~ ~

(@) PQ, QR 7 PR &1g [Heemgehert ®IHT di&aH |

—_—> —> < a a R
@) PQ, QR ¥ PR fa=repr qwr=g @oil AT |

Y
5 c o ~B 4‘
fermrar, PQ <« faeg Pame fag Q717 QR o fa=g . R
Q @rs fag R AT fawarad wga 99 fa-iesadr
== N o o N 3
T fazamas PR & (fag Pame fag R a&9a 5 A
e < <
foearae) o fe=g | srarq, PQ+ QR = PR g=3 [P Q
a ¢ =1 o] 1] 2] 3 4 3 o T X
A SSehl Al FMAHATS HeaY STehl o7t ¥ -
(triangle law of vector addition)‘ﬂﬁl@ | =
3
o
Y

< —_—> c o~
fediT we= 0 PQT QR &€ o7 q5 Haa<en
®UAT HI FHT T Flbeg, ?

Ufeeg TIfora, e qo C 9



gl qRATET A Ig®ATs (AHSTH TATE] TSI hHATAR Iqided TTHT G A= Al
& AHRERH! g Pt il sotrer faadre faemram gfafafae s

m, 0K =(3)=() 708 =(])-(})
gTHIATS ATET 9, ?_ﬁ =xX,tyy,

=2x5+@3x1)

=10+3 =13

. >
Tel, lal=5,1b01=6,0=60°
> > > >
ad, a.b =lalbl cos0
=5 %6 cos 60°
=5x6%(;) =15
> >
gd. a.b =15

frge® A(1,-3) T B (3, 4) B | STEITAT 0(0, 0) 87 | F OA T OB THATTGHT T

S, AT STRATE IR TR |
YHTYTA
7zt 0A = ( 3) (y)?OB ( ) (yz)
GIHIC'Il'i Ylel a <eh el *IUI"il‘hC'I (a )—xx +y1y2
TEt OA.OB= (1 x 3) + (-3 x 4)

=3-12=-9

—> —>
#d. OA.OB =-9

R ) S S




ETHIATS I8l &, afs g5 Hdave® UHATTAA] TF gkl AT [qrleweeh] TheR qUAhH
T (0) BT |

—>> —>> Q
aT OA T OB THATITHT TF I |

BT

e Areiter fages P(- 2, 1),

¥
Q(3,-HTR(2, ) frzwsr 71 (
—> —> N P ,

(%) PQ .QR 9Tl 3Tl |
TN

i

_—> > ~ = ~ i I i
@) Ife PQ .QR I | HUTHE AT A
ZPQR %I GHid (RIS =T ATThebI)
FEAT g, (e T e

THTUTH

72t fagusr fage® P(-2,1),Q(3,-4) TR (2,5) &7 |
F) A% 7% fAEE A (x,,7,) 7 B (x,,,) O 99, AB = (;2:3;11)
T P(-2,1)TQ(3,—4)3 |
53 -2 3+2 5
PQ _(Yz y) (4( )) s ) (3)
@&, Q(3,-4)T R (2,5) A |
TN 23 N (-1 )L
QR (Yz—yl)_(S—(4))‘(5+4)‘(9)
5 —> —
() 2ok =(y)

=5x(—1)+(-5)x9= —5-45=-150

O

=-50

Va8 4A
¢5¢ )
2

@) PQ .OR =50 57 HUTHE G | T Iz HHiewd Wholk TR HIHE g7,
farEssla=rel P AfIRHO (> 90°) g | qHY (el FI ATIHB HUITE,
Pregstep! T3 17 ZPQR =IAHT g3, |

APl IR

Y ~ N C N —> —> -
®U /PQR Udl @SH, BHIG {45 Q o€ ¥¥ B4 g5 Wake® QP Y QR &l
A RS &I |

g T, T 40 (=33




—> —_—> 5)

—> 1

QR :( 9)

Tet, QP .QR =(=5) % (— 1)+ (5 X 9) = 5 + 45 = 50 (4I-Tew)

% AFREEH! UHAER GTcHE TUEHS [qrTesia=el H0 /PQR &I &3 |
e FHTEE OA= (I’Sn) 7 0B = (fz) fegust B | A1 3 FaTEwiaTH FIO
ZAOB =90°% |

) T g5 HAHRE® UHATTTH] TF G 97 (qile®d] ©har AEd Hd &7 7

@) OA.OB F&E m &1 A a1 aSTE |

—> —> ~ o -
) FiT OA T OB & gl Heal FHTMIR ATHI AT m Bl HIH Hid geel, Tl
THe |
AT
v > 5 ] —_—> 4 o [s
78, OA = (3,) T (x,,y)=(5,m)T OB =(15) 5 (x,,y,)=(4,-2) % F
AFafer=rehl I LAOB = 90°
) Afg qF THX THATIGH q A A7 [qHEwH T TUEERS qE O (0) & |
—> —>
OA.OB =0
(@) FbeIY MUARATTER,
—_—>> —>
OA.OB =xx,+yy,
A9AT, OA.OB =5 x4 +m x (-2)
—> —>
F94T, OA.OB =20 -2m

~ > —>>

ZAOB = 90° 9U#F OA.OB =0 573 |
20-2m =0
A4T, 20 =2m
AT m=10
(A1) HHRE® FHMEAY AU JTEITHT,
afz OA ¥ OB WHMI=R &1, x,y, =x,y,
AYAT, 5X(—2)=4%xXm

RR¥ ) Ufe® TIioTd, & 90




qoa, —10 = 4m

Adm=-2.5

T5 HHIEE qF gAR AT m &l |9 10 g9, X [drles FHMER gAd AT m
1 A 2.5 §A98, | AT g TALATHT m F1 0 HIEF B &7, |

- N > > > > > > > > >
ATlTer Waete® a,b 3T ¢ W |a|=3,|b|=5,|c|=4% (a + b + ¢)=(0,0)3 |
S > o c > N ~ c > Y N =
() BT FTFR @ BT A (@) T TAGHT GRATTHT a9 (| a |)? fo=redr qwaes defer |

> > . <
(@) a.c & A9 91 M3 |

> > = c N c - ~ ~ ~
M a.c & AF T AEEH AGATg [GYATT TG AT AF Haeiewd Bl Jheh]
st o 7

QHTETH
., > > > > > >
Tel, a+ b +c=0,]a|=3,|b|=57|c|=4
() T T HFETRT a9 T Jod HAITH TRHTTRT a7 Fe SRTAR g7a |
(@)m’fW\WUT(Z+_C)=—_[;)ﬁWj S T e,
> > >
(a+cy=(-b)y
> > > > >
qgar, (a)*+2a.c +(c)=(b)
> > > > >
qgdr, |alP+2a.c +|c)P=|b]
> >
gaar, (3’ +2a.c +(4)>=(5)
> >
AT, 9+2a.c +16=25
> >
q4q1, 25+2a.c =25
> >
d94d1, 2a.c =25-25
dI4a1, 2a.c =0

1. U wWaeEs! SR [aeerwr f5e fogm (v) TR :
(F) T3 HHIE® a7 b famar B g9, FiewaT Ser USRS % 8l 7

g T, T 40 (3=



— > > > - > >
a. a.b=|a||b]| sin@ b. a.b=|a|b|cos @
C. _a)_l; = |Z| + |Z| cos 6 d. Z_l; = |Z| + |z| cos ¢
(@) Z=(x1,yl)? 3=(x2,y2)wz, FREE Lk g 7
a. xy, txy, b. xx,—yy,
C. XX, Ty, d.xp, tx,
@ afE a.b=0,(a|#07|b|#05T, a7 a famEr For BT g 0
a. 0° b. 45° c. 90° d. 180°
(&) AT 2T b USE MHTHT AHMR B 9, a. b F A e e
> > >
a.|al|lb| b. |a||b| c.0 d. 1
2 -3
@ A% a-= 3)TZ=(2)W,Z.ZZ€THM Il AS8d |
a. 12 b. 0 c.—12 d. 6
2
=1 afg a = Qw,?aﬁmaﬁm?
a. 5 b. 13 c. 13 d. 25
5 4
@ afz 0A=( ). 08 =(_5) 7 ZAOB=90° 1, m %1 =17 T 575 7
a. 10 b.-10 c.6 d. -6
Tz TFEe®d ok UAhRd THl & &l, ISEUEed T e |
Tz HdEe® H AT a8 a7 GHHETR §78, FRU [aqerd |
TAAPT AREEH! WAL AR JqT TSI
1 > 0 2 3
@ 7 =(9)7i=(]) @a=()5=(p)
> 4 > 1 > 3 > 3
(W)az(z)? bz(z) <€f)p=(1)? a:(_1)
AT AFIEE(TB P I TSR
@ 1=()z7=(7) @ a=(5)70=(3)
> -4 > 1 > 3 > 3
ma=(3)7h=() mp=(7)7q=(5
qAAHT AREE THAIIAT T a7 GHMIRR & S, TR THErE
> 1 > 0 > 2 > 0
#i=(g)z7 =(7) @ a=(g)7b=(3)

R ) f . T 40




AT AFRIEE THATIHAT T AT m B A T ST
> 2 > 3 > 3 > 6
7 =(2)27 =(3) @ a=()77=(4)
> > > > > > > > >
) a=3i+m;j T b=6i-2] )37 -2,Tmi +3]
AP AREE THAIIAT FHFIRR AT m B A I TSR

=27 -(3) a ()T =(5)

_)

> >_ > > >
(W)a:3z+m]?b=6z—2]

> X
9, a=(yi) T b (y2) TE JHTE® B |

(%) TheAT U . b #ta g !

> > > > ~ N
9) afg a.b=09T a T b fa=al e FLl 575 7

M) afg Zz(%)? Z:(g) qU 4. b @ A TSR |

> > > >
)31 -2 Imi +3)

> > O\ o C
(%) a.b & HH b AGHTHT AMdbdH g, PRUTHlEd ATedl el |

10. =erer fages A(-2, 1), B(-1,-3), C(3,-2)% D(2, 2) [asua 3 |

&) I A(x, y,) ¥ B(x,, y,) 9T, §H3 AB g 7

—> —_—> c N
d) AB ¥ BD ©g 8¢ HHIhl ®THT ezl |
T AC T BD fa=rar 17 o eS|
") ABCD U2 1Id a1 a¥ @& &, il

A(=2,1)

AT T B0 ATIRAT IftT T | X
1. 3z a + b + ¢ =0frzuar g
> > > r
(®) a+b+c =08TH 79 & &l ? B(-1,-3)
Y'
@) aE(a|=3,|5|=57|¢|=49T a.c FHETEE |
1. A |a+b|=|a-b| T RTEE a T b THATHAT A G A GHIOS
T |
I

.L@b @c @c Ma (@b (@Fc @ a?2-3. Rewars @STEA |
(%) 90°

4.(®) 0 @6 @(TMO (=) 0S5.() 90° @) 0°

T 90°

(339




6. (F) @) TEFFER (1) 9EEER (8) guEER 7L () -3 (@) _—29
M 9 )2 8. (F) % @) 2 M —1 (%) _39
9. (%) xX,.¥, ¥, M 23 (=) frererdrg @SR |

() (! )( )

f&TWW|

lTFGﬂt—rvlTaa‘rﬁ

T3l YTHIUTET [ ATNTHT X- A& T Y- A&7 PR T [qehl HcUR fargelrs ITHITS
O(0, 0) A& | &1 ATHIIRPT Fafqe ATTHT (F¥eh FYeh FAATIHT I+ ) F 5 Arar
AT ATR(TE® BRI a1 dTT e e, T © 8% (A), ¥@ (B), faemera (C), af=z (D)
T gr@dl (E) |

(%) JU® TEH! HeEH (x, y) TAT AR |

@) AT MeeTEFewars afd Waex ¥ @e JaeHl JeTeld |

(M) faguar quferedT T JYEET ATERAT R TR

(°) RreTepars @rSIe |

@) 0 13. Rrerrearg sEeTE |

FY | qEqH AW | Gg@d | Fdmmegw | Fafq AEeT afEwT | @Y uEwa
1. 2K A | e, AO0OB
2. | e [ L | e OAzOB
30 | e e [ | e, AB ¥BC
L O S UL L O
1 TR O IS Ul U EOUOTRT

TIATs IqaaT TAR AR FHEATHT F=qT TRl |

10.3 HFRR AT (Vector Geometry)

AT, qurg W (fawg A) are faemer (fag C) ST @ | A% srawarr et s
AT aTae® & & g A ¢ USal @ral aral fag A ane fay fasg ¢ &7 5w
afehes; | 3Tl arer favg A ame famg B &% fag C o1 9 afeess |

(%) quTEe fES®r amar fag A are fasg BE% famg C 1 T9aT &« €1 &#(q gv, & AT
A 3@ C I#a! faem g1 (AC) |1 sRTeR, FH a1 961 g9, SAhd Terd |

T )

Ufeger TITA, HeT q0



(@) q g2 T [GTR B TR qUE A g B TA9AT | B @Efee fag C W
o S (et S [at] —>> —> —>
QAT | JUTE FETaTe G G TR el [WAHAT ? gl ATaRAT S AB+BC =AC

g5, A% a4 |

ERIGRS
C C

—>

Al —>

/ &C AC BC
A » B N
v A — B
N AB

10.3.1 Wﬁ e (Mid-point Theorem)

& i FISISTAT B U qereh! WeAfawg Sirgd dfedeht (median) ¥ ATET favgare S
A g5 SEEd o ARTHAR] ATl §73, |

THTIT

AT, AABC 87 9e® BC, AC ¥ AB %1 Heafa—ge® & D, ET F | 78, AD
st ABC &1 Hieaet &7 |

AABD HT 7% Sl 9T HIHeaR,

—_— —> —> .

AD =AB +BD....... (i)

I, AACD T,

—> —>> —>> ..

AD =AC +CD........ (11)

FHEI (i) T (ii) A5 STEaT,

—>  —> —>  —> —>  —>

AD +AD =(AB + AC)+(BD +CD)
—>> —>> —> —> —>>

#gar1, 2AD =(AB + AC)+(BD +CD)
—>> —>> —>> —>

@9aT, 2AD =(AB + AC) + 0

—> —> —>
a941, 2AD = AB + AC

—> ] —> —
A AD=7(AB + AC)
TH TR A HAFEEH] ATNT aie (i v Taad T Fichg
—> ] — — —> Il — —
BE ZT(BA +BC )Y CF =7(CA +CB)

g T, T 40 (=3¢




I(q AFaTehl Feal [ageech]
fraeTTe® faguet & 9+ ¢ y Ay )

fagemg® (x,,y,) ¥ a5 B #
e (x,, y,) B | @@ nl | o
AB %1 Regta C & feiq -

ez a1 [HeeTg®

0 ] T3

10.3.2 AT [ TSFE==E A (Internal DivisionTheorem)

afs famg A 7 B & feafy Faaves FAM a 7 Zmﬁrgéﬁqi@ﬁWABwé
I na +ma

m:n 1 ATATTAT T faarsTe ﬁmgpaﬁfiﬂaﬁrﬁw;:

FHTIT

ST 0F | OA = a,0B = b7 OB =p T |
fag P 1 AB®Ts m : n SAAITAHT (AT farsarsra
g, A9 AP:PB=m:n

g |

mt+n

AP
3T‘<’T°IT, PB—T
—> —> )
nAP =mPB . (1)
TS 4187 B, XY = 0Y — OX &5 |
QAN > —> —>
ad<, AP = 0P - OA

> >
=p—-ax
— - —> > >
PB =OB -OP =b —p
U (i) AT AT ATHE® TET
> > > >
n(p-a)=m(b-p)
> > > >
dIdl,  np —na =mb —mo
> > > >
qqdt, np +mp =na +mb

> > >
qadar, (m+m)b=na +mb

> >
na-+mb

>
Sp = m+n

30 ) S S,




> >
na-+mb

ot o feraroret a1 feregpt feafet Sy p = T g
10.3.3 =fer fawrsaea=4y 9rex (External Division Theorem)
gt fa=g A T B &7 (¥alq 9aetes :AT av Z?ﬂl 41 33 fag Sgd w@rEvs AB @M%

m :n B FAAITAHT ST (Externally) [aaTsT 1 favg p &7 feafd waez,
>

—> > mb—na

OP =p= = — B

THTIT

STTAMA 0B | OA = a,0B = b 4 P & AB ¥G@MIUSATE a1fa?dre m:n Fer
faerer 7, oatd AP:PB=m :n

farge® A, B ¥ Pug¢ @ (Collinear) 98 |

AP m
PB — n A
—> —> .
SnAP =mPB (1) z m
fegfq waezepr afeararerar
- = > B
XY = OY - OX &9 | \n
O
erde, AP = OP —~ OA=p —a T BP
— > > > e
=OP-0B=p - b p
FHIEHR () /T AT A T, P
n(p-a)= m(p b)
ERCIN np —na—mp mb
> > >
AET, mb—na=mp—np
> > >
99T, mb -na=(m-n)p
> mb—n_g
P= Tm—n
> mb-na
et afedt fersrore T et feaf dey p = T g
10.4 qreae® (Theorems)
TSl qHAe SATHIGHT FrqeieT Aredes Joiird ¢ SO<l o HaeTehl Whey U T
TR STl I o wimT T8 S #er Aredes yEiT I ey |
e 1: AT AT
PrqeTeT & qTATeT YolTe®d! Heafarg ey (@EvE Jal e JHHRR 95 ATdT

s

Ufeege TIfora, e qo C EEN!



HToT
9TeT feust : t3ar AABC® | favg EX F ¥l o1 ABY AC T HeAta= g |
g e : BF = — BC ¥ EF//BC

2
: - . A
FET, AAEF H HeHR SISHl (9 AaaaTar
—_—> —> —> .
EF =EA +AF oo, (i)
EA = BA TAF =5 AC [~E ¥ Fuw : F
AB?T AC &1 H&Hiqwg ATH | N
A FHIERT (1) oM
Ly 1
EF —2BA 5 C B - c
—> 1 —» 7/
941,  EF E(B +AC)

_ 1
S ~ = 2 1 NN > >
AR HaeZehl  qRATIe arR EF = k.BC &l, k = 5 @ EF ¥ B

ATET &g | A

e 2

THHT PIstet Fuie weafaeg BTt ,
dreite Yinifargeeare TR 16 |

qHTor

qreT feusdt : AABC U3 GHapon Bt &,

ST /B =90°% | 9T AC [A¥STeT %07 27 |

(&
a7 D & AC I FeAfa= &l |

yftre A : faeg Dae A, B ¥ C @ 38 aRTeR g7 | 94970, AD =BD =CD
&, ZABC = 90° 9U#Te BA 7 BC THHATIRHT %l G |

—> —> —>

—> —> —>
AABD HT AC =BD + DA ¥ ABCDHT BC =BD +D

IR ) fa v, T 40




TEF (i) W T FTFEATIT &, BABC =0
—>> —>> —>> —>>

94T, (BD + DA).(BD +DC)=0

w7aT, (BD +DA).(BD ~DA)=0 (AC %I Heafa=g D W& DC = — DA ot afhg 1)
— > — > > > > > > >

a94a1, (BD )>— (DA)*=0 [(a + b).(a -b)=|aP-|bPET |
—> —>

a94T, I BD|*— [DA*=0

FqaT, BD? = DA?

sgar, BD = DA

7&l, D #edfa wude DA = DC & |
agd, AD=DC=BD

;. A FAITehT Furehl Heafarg Pt dieite sfifargesare g g |

QA 3: SR oeEH qeAfag
TAHSTHT ATEEH HATTGEEdTE FHHI: Sgs AT g FAHT TIIT THMT T
g | D
JHTOT
E 1
qreT feuet : ABCD T3ar Iqdw 271 | F, G, HT E
FHM 9oeE AB, BC, CD T AD &1 ReAld=<e® .
g | AT AeAageedre FHHAT Ay A
EFGH a5l 3 | -

FAI A ¢ T EFGH USer JHM=R s af |
¢ —> —> —> —>

991 : EF =HG 9T EH =FG)

7= ofrafavwg B ¥ D @ STe |

AABD HT F¥ E&HT: AB ¥ AD &1 Hea{dge® g1 | Wadish! Hediarg ATATar

rqsTept g5 STl HeAtarg SIS @ dal TSIl AR 95 ATET 878 |
— | — .
BF = 5DB o (i)

=g T, B ACBD T,

> 1 .
HG =75 DB s (11)
T (i) 7 (if) a1€ EF = HG

TRIER. THe® qdf AR grgd, a9d EF// HG £ |

g o, o 0 (=33




oo N

g 8, o A ¥ C e SirgH &1 9 EH=FG 7 EH// FG [ HIleh ST SisharoI ]
I, EFGH T3l THTHI=R ticpiﬂ Al

AT AT AEwH HATTGEedls HHM Sigs A& g Tqd T3 THHIR
TS 575 |

A 4: FTHITHT TSB! P TF THBI &7 |
THTOT

arer feuat : 0 Ffa uar ugar
AIIT T | AB IR AR AT B |

C AT qRTTHT I F TIT fa75 &7 |

FAR TG : LACB TF FWE 2 | 5
IART Frgale TRITAFIR] T (ATATH) Tef TRTaOR T |

=&, [OA|=|0B|=]0C|=r
— —> — —> —> —>

dadq, AC.B =(0OC - 0A).(OC —0B)
= (OC —0OA ).(0C —AQ) [AO =0B]
—(OC —0RA ). (OC +0RA) [0A =—A0]
=(0C - (0A)?
—> —>
=|0C[] —|OA[
— OA2—OA2[. |OC|=|0A|=r1]
-0

—> —> N

C.BC = OﬂQa;IWACTBCWWTWWI

ﬁ

FATHT IR BT Th FHHT (90°) T |

(=3

%A?BWWWW&T:47+37?27-7&E|ABw\rwwﬁ?‘gMﬁr
fegfq Wz o1 TSR |

AT

v > > > —> > >

Tel, OA =41 +3j,0B =21i -

AT ATAATIAR

—> | —> — 1 > > > > 1, > > >
OM=3(OA+OB)=3(4Z+3]+2l—])=E(6z+2])=3z+]

N < -> >
g M &l feaflqd 99 =3 [ + ] T |

<R¥ ) Ufe TIioTd, & 90




5 > > > > .

freg A T BT feafq Saeve® FAM x i +y, j /x, i +y,j B 4% p & @@E AB
¢ c c > >

AT AT ®THT m :n FATATTHT (919 Ty, | fa=g P bl fedfq Aeeedts @ T j o1 ®qHT
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c. AC d. CB
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a. AB - AC b. B +AC
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ARATSORARI (Statistics)

qis 11

11.1. 93T (Introduction)

F G JTEHHT Tghe, [TIAT, TR TAT FXATHII T TOTTehT  ITETATS
TATGHNEA A | TATSHATEAR e AT AT a1 B | Goera
THIAT TATGHBN TAN HIA: T ToATATHR] AT AT | GEABIAAT ST,
S ¥ AT TGS TaH ATAATEAR] TUET 9 TATSHATEAST TN TR=AT | John
Graunt (1620 - 1674) & A=gAehT HEY (eI LT afedl T IAMTEF T TSH
g T faw | fardt erarsdrr Sir Ronald A. Fisher o STEfFer TeATgahmeerl ST
TITIRT T | I IS TATSHATEAHT TaT A5 | T Karl Pearson T William
Sealy Gosset (1876 - 1937) @ IH &FHI 99 NG TATTH U | il fefstae
TRTHT FFeY T foRT ST (big data) o TATSHAMEAATS A ATHTTAl T SATTH TATIH]
3 I1y fasr yfafemad @er SaT TSR TN AUHT I3 |

faaoTefitar (Dispersion)

TATEHIMAAT H I TATHH! THE AATH QT ETHI YT begid Jarepl HIIH
(measure of central tendency) Il «MUR & TSI, &0 : WA® (mean), HILHHT
(median), a1 fd (mode)l I HAIAEES TEATGHH! hrg a1 UIST ATAT AALATATE
yfatafae TR | FErT JEaEr AIA 8 AHERERTs 98 ¥ AI0 Tl T
Had TE |

TN, HeGTA TATAHT HIIAS AT T TAGHHT AT G T TATST Tda | T3 AT a1
TATSHEEH] H51T T T3 9T i fq-ewe! faawor (distribution) a7 SHewdh!
THATEE 89X BRF g AHS | SATERUIHT AT [GgUeHT ATFATIT HReh FelTehT faamdiel e
T AGhEEdlg [aaR TR

THE A 1 [qaTdiesd qrEs | ¥g ¥< 40 49 4R 40
THE B #1 [qameiie®e! grergs | ¥o %Y, Y0 1Y %0 Y0
e C &1 fqandiese! yrargs | 0 3y Yo &% 50 e
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TAEF A: FH fFwan
Hegd = 50
4849505152

I I "*" I | I | !
0 10 20 30 40 50 60 70 80 90 100

TEF B: ReAd e
Hqeae = 50
40 45 50 55 60

I | * I | I | !
0 10 20 30 40 50 60 70 80 90 100

TeTeF C: 9= fA=rar

HqE = 50
20 35 50 65 80

— T T T T T T T

0 10 20 30 40 50 60 70 80 90 100

ferraT SETEUAaR A1 ST Tegwa @b 50 U 9t faewdr i weeE @

(&) TATEF A (FH =T - low variation) : TeT T ASHE® HLAF (LO) Pl 8¢ AlAb
S | T faadie®dl ITAted q T FHH Ehl @3 |

(@) qATg® B (AR fq=Idr - moderate variation) : TET Aghee [Sdbebl AT
hieTTET B |

() qerE® C (I fa=1aT - high variation) : 78t Aghe® BX ITQT QT hiAUHT B,
ST (=TT ITATGHT AT A=A TEhl SE@SS |

afg T Hegepers AT &4t 99 A AT IHE F1 faendier Sudte que g 9=
TAT (TFY (ehe Tag | A1 TATSHATS UHAFEE [T TATST TG FT [ Teeehl
therae a1 f9=dr (degree of spread or variation) &T |

F 9 TETEHFT dqdTETE® (observations) THIHETE AT Hwg1d HIHATE i
Tk T T BATTS (aERear Al | faeRrefierarer ®raee A1 heraddrg

HIATCHe ®TH] AT e, ¥ BTHIATs JEATGHS [qaR0 T &GAT ¥ Had TS |
fe=rurefIeraresT ATI9r gTIeTs fAetafgd qeesdr Aed e

(%) TATEH Hddl THeT (consistent) AT IRATALNA (variable) § WHT AR T |

g T, T 40 ( =¥3




(@) Tz AT AT Fel TATGHewH [qeaaaradr (reliability) a1 T4 |

o N

(M) HRT Jrae TRTGhATs Bl JTHT Fiardieed e, FAT STi= |

(an) Rrerr, sEEm, Adere T faSE SEdr SFeer M fader AT TieRl dAwaghe
T I |

T, H51T Y] ATTAA TATGHF! w5 (centre) HI T e W (AEARebl HTIAA

TATEHHT HaATa (spread) @S IHTSE | T H THATEHAE I IAT 9 AT g

ATATH S |

11.2 AT @@= (Quartile Deviation)

AT TYEEHT FABT TR -
(%) TATZHI FETHT TUHT o AT (qATEThl IATE Yl (HaHT ATIR ATSHT e

>

~

ard |

(@) AT ISR TATSHATS ATABIHT T Tl |

(1) AT TATGHST Hedh, HAR, qleal Tqaier, d&r FAqaierel, Fqai fa=aT ¥
TH UMTShebl AIA I S8 |

(&) % T TAEE HATIZATE Bl HIATHT T T AIF T4 [G&7R (range), T
fg=e@=  (quartile deviation), ¥eI® [=Iar (mean deviation), TR [F=aT
(standard deviation), #&I® fA=IdT (mean deviation) ¥ fI=eRT I[UMgehepl 0T
T ke,

T3 FeTTehT 40 ST fqemdient drer (kg) AT 79 bR (G3UhT G | Sad TATSHPT AeAa=
THETH |

40 40.5 45 47 | 60 61 56.4 | 395 | 56 52

42 62.5 69.5 42 | 43 46 55 1565 | 35 51

58 61 49 57 | 51 59 47 | 52 57 59.5
48.5 58 54 67 | 46 56 39 | 48 51 60

(%) WP THTGHATS ANABTHT AT HIA T 2radl, FARA THa |
(@) ATE BTHIAT &Y AAATE FadTgad @il A TR BT Fvell 7

%Y )
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(W) AT qeaTgHare 5 AR (class interval) AT aTET &3 |

are (kg =) fretme ferge feraeli wrge
35-40 [ 2
40 - 45 I 6
45 - 50 8
50 - 55 6
55 - 60 11
60 - 65 5
65 - 70 2

Tel, 55 - 60 9T 55 kg 3@ 60 kg =T HH A 9+ qihvg, ST : 55, 56, 56.5,
57,58, 59, 59.5 @% 60 =& 55 - 60 |1 T, 60 - 65 AT TG |

0 qEEIHT WA AWE HEEWT UM e ga ¥ fivea s hiv
THEHATS Afarea= AU (continuous series) AW |

11.3  sifafoasr Sufter aquisha faaas

(Quartile Deviation of Continuous Series)

QAT fa=e T a9 nEF (Quartile Deviation / Semi Interquartile Range
and its Coefficient)

T3aT HEATRT T [ToehT TEETHT YT TRehl TS ehdls ad dIeAHHT [G2Uah o |
FHEHT AT T () Gleadl IqdieT (@) JT90 Tdqdier (1) Iqaieiy == 2 (=)
T faaed=el TUTEH AT AMMITEI |

PINSIEES 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70

N

fermet Tgwen 2 5 10 11 5 2

el 999 ¢ & FquAteiT [a=dTd! qUTgHEr AT 1 9= 6l 9 qg,

fagUsl qeATSHATS qd 25 % T AT 75 % WRTHT (AT TH HIAls dieal =aqier
A | 50 % T 50 % 9NTHT 49T T A19are ATt 3 a6 aqaier w99
qd 75 % T AT 25 % WRTHT [q6rST T9 AIAATs 9T AT A3, |

qIT a7 Aol =Sqaier T afedl a7 dodl FqATTD] Fbadls AqATler=rel fa&ar
wiwg | et st fa=R (interquartile range) = Q, — Q, & | T4l a1

g T, T 40 (=¥




ATl AT T dieddl a1 Jocdl AqAITHRT [aeTarer smerars aqarei™ faear ar
Fagiefa faeea vqws agiq =rqateia f@=ed (Q.D.) = g;—QL T Q.D. &

Q,*Q

fague qeTgHaTe TqATT fa=red T THH! T0MgeH AT T

ST (T SITE) 6-38 8-10 | 10-12 | 12-14 | 14-16 | 16-18
BTHER FSE 60 75 85 70 50 10
HTTA

Tel, TqATTT fa=re= T Tl TuMges TOET

ST (FF FTATAE) | FHIR FFEAT () | I sReErRdl (cf)
6-38 60 60
8-10 75 135
10-12 85 220
12-14 70 290
14-16 50 340
16 - 18 10 350
N =350

N
4

350
4

)

)

daf 77 = (87.5) off u

qu—fraﬂi‘ra?z( )ﬁq‘d:(

~C

gq

Jisad aREERar aifddraaar. (87.5) @ 4
O+ AR 99 8 - 10 &7 |

TR 8 — 10 &3, TFA Q,

N
4

_Cf

Q =/ +
STel, [ =8

=15

of = 60

i =10-8=2
@4, (1) =g,

Ql —3 +8?’.5?5— 6EI><2

=8+0.73 =8.73
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Q, W anfmwe = () off wz = (2220 off ww = (262.5) ff w3

4 4

A= aRFERAT AMAHEATAR (262.5) A 98 97 AR 12 - 14 g8, TET Q,
O AT 91 12 - 14§ |

—-— — ¢f )
Q=/+- P X |
2625 — 220
Q-2+
=12+1.21=13.21
=rqatefra fa=rer (Q.D.) = Q3;Q1
- 4, 48
_ 13.21 — 8.73 _ _ 224
2 >
Q.D. &I UEF = %-Q
T Q,+Q,
. 13.21 — 8,73
13214873
=22 _0.20
2194

#a: Fqgiei fa=e= (Q.D.) =2.24 T Q.D. &I Tumg® = 0.20

fegu TenEdaTe Iqatie faaem T a9er onEE TUET THAY

FH T AT | 2 =T 4 =31 6 =T gwwar | 10ww=r | 129w
(STUaTHT) FH FH FHH FH HH wH
FTHIR TEET 5 7 8 15 25 30
qHTE
FTH T FHT (IU2THT) FHIR TSCT (f) | Fisaa aRwErdm (cf)
2 g1 FH 5 5
2-4 7-5=2 7
4-6 —-7=1 8
6-38 —-8=7 15
8-10 5=1 25
10-12 30-25=5 30
=30

Ufegeh 0T, Hel 90
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Qlﬁmz(g)ﬁqaz(%)aﬁqaz(lﬂ Af T8

A= ARFERAT AAHTATaR (7.5) #f 9% 97 a0 4 - 6 &5, A4 Q, T A=
ot 4-6& |
- C
NS
f

7.5 = 7

x2=4+1=5

Q;ﬁaﬁﬁwz(%)ﬁqazfj@)ﬁanZQeﬁqa

A= aRERAT dfadedar (8.75) #f 97 U9 AR 8 - 10 &®, @Ed Q,
T A= 99 8- 10 &7 |

- — < .
Q =I+- PR
Q =8 + = x2=8+15=95
=t fa=erm (Q.D.) = Q3;Q1
- 4.5
29'52 > — T 2.25
Q.D. & TUEH = Q-Q
S QTQ
9.5-5% 4.5
9545 _14.5_0'31
A QAT fa=e= (Q.D.) =2.25 ¥ Q.D. & unE® = 0.31
I 11.1

1. fesuat yeaese S9g fqee 5% fogd (V) ameTa
(&) =qareira fa=daer s AW & 2 7
a. fla@R® b, H¥SE A=ar o wWOF e d. ard =rqaiei g
(@) =rqaiefa faereae 2o fa=rer #ia gfqaa qaagsdrs TH ey 7
a. 25% b. 50 % c. 75% d. 100 %
() =rqgiefa fa=eas (Q.D.) 9dT TS 9 & &l 7
a. Q,—Q, b. %-Q c 2*Q

e S d.
2 2 Q,+Q,

R¥5 ) Ufoge A, HeT q0




() FE Q=10 T Q, =30 WY AT F=eTTebl AT Bl T

a. 10 b. 20 c. 30 d. 40
(@) =qatia fa=e TET & &7 ATHerE SEar T,
a. TATEHHT T ATHERATS b. fe=rer 50% AT
C. TR 25% T ATTHRT 25% HEEATS d. drEd ATHATS
(=) At =TqATeTT fa=reT = 10 T /el Fqaier = 30 A Toadl AqATTHT A
B g ?
a. 40 b. 30 c. 20 d. 10
2. feguer qoE@ae Sqaity e 3 a9@ ONEE TUET A
& | rareE 0-10 | 10-20 | 20-30 | 30-40 | 40-50
frandt e | 4 10 20 10 6

(@) | STt @ g | 0-5 5-10 | 10-15 | 15-20 | 20-25 | 25-30

BTHAR TSET 4 6 3 8 12 7
T Fe (kg) 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70 -80 | 80 - 90
fommdl dgear | 4 5 10 15 8 7 1
| qremeE | 0<x<10 |10< x<20|20 <x <30 | 30 <x <40 | 40 < x <50
faerl 5 10 15 10 5
NEE
(1) qTTg e (HaT H) <20 <30 <40 <50 <60
ERIRIRCEE] 5 12 27 40 50
(W) | SATAT (AT ael)
afreaT (7 ) 100 200 300 400 500
RAMRI S 100 80 60 40 20
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3. T3l FErar 30 s famrdter it ey et eweE fAeu §

12
38
44

25
41
21

36 45
15 20
35 40

18 22 33
48 52 30
14 26 49

54 42 29
24 19 37
31 23 50

) dfedr Far 10 - 20 AR [Ggusl TATEHArs TSl aRFERdaT qiededHl
T TR |
qiEel =IqATeTbl A Tl A Terd |
TGl FAqATTRT A I TSl |
Fagiefi fa=ae TOET THE |

AT fa=red=e Es Mdreierd |

1.

()

d | @

(S)

b | &

()

(M b | &=
C

2. (%)

8.875,0.23

3. (%) 10.22,

() 0.307

11.4 weaa fHetar (Mean Deviation)

TS aTeaHT 75 quitegpep! T faeareht G feramiier qrer e wraiee e 9

TeTE 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60-70

EEIRICERE I 5 7 8 10 6 4
@) T TeATSHHT ATARAT AT TAT TG qAPT AN(APT HaI

g | faEdr | Hewde fm D= ID| _ /D]

@gen (f) | (m) m-X | g

10 - 20 5

20 - 30 7

30 - 40 8

40 - 50 10

50 - 60 6

60 - 70 4

N = fim = *f]D| =

(d) HARITE H P ?‘Hfﬂ(‘ll Bkl C’I‘IId'lslﬁLl

340 ) Ufoge A, HeT q0




() HFE TRl TUMSH IT AR |

@) RSP TEATEHF ATERAT A TG TE ATART FAAS

feramet HETAT
| e () i (m) DI =im M| APl
10 -20 5
20 -30 7
30-40 8
40 - 50 10
50 - 60 6
60 -70 4
N= D[ =

(3) HieAHTATE HeAH AT IAT AR |
() HFF ARl TUMEH TAT AT |

F UM TATGHAT WHT YcAF UGE® [qrilewepl AGd (Heas, Hieddr T ) e
T TIAT TEHT A TR [AepIier e & Hemeh Ma=aT 7 | T8 TeATShee ]

hATIIATE AHTSS | HeAF (AaT HebreaT Tee®dl T AEdal Hih gdrcHs o

HUTHS o WU Ui TFATS gATcHS o HIFwg | ThHT AT (FATer |l TART

T |
F G TATGHFAT WH TAF Tee® ¥ [ddeedl Hea® a1 AAF a=ad] Fehad!
fRUer ATl TS qeds w=Tar 93, |
qegd fHAaTHRT ART JTaTF AFgE
~X|_ ZEZfID
(%) WAFATE HeAF fqwTaT (MD) = ZflmN X|_ f,l.r|

(@) HEAFATE HAF (AIcTehl [UITH =

(1) wiA®Ere Feaew =ar (MD) =

(°) HiAPTATS HAF [qAATH] UMgH =

HIHATE HAF qeqr _ _MD

HeT b
Yfim-Md| =zfip|

N

N

HiTwTeTe Hedd ear

HierepT

" Mean

MD
= Median

Ufegeh 0T, Hel 90

(=




Ugar faamerdes Fem 10 #1 40 91 faendier die 35 kg df@ 70 9T FH WY |
TTATs T AMABTHT [GZUHT G | T TTEHE! HARATE HAF [T T TTHl UMEH
Yl Q'I*IIS"\LSIH\I

d (kg) fammeft g
35 9= aal 40
40 W1 FET 36
45 =T el 30
50 93T Fer 20
55 \eaT el 15
60 =T =Tarl 10
65 9=T &l 4
THIEE @ el
[agTH! aTfammara
dra | fardi weem | " fm e gl | Dl
35-40 [40-36=4 37.5 150 14.375 57.5
40-45 [36-30=6 42.5 255 9.375 56.25
45-50 [30-20=10 47.5 475 4.375 43.75
50-55 [20-15=5 52.5 262.5 0.625 3.125
55-60 | 15-10=5 57.5 287.5 5.625 28.123
60-65 | 10—-4=6 62.5 375 10.625 63.75
65-70 | 4 67.5 270 15.625 62.5
N=40 Sfin=2075 | |D| = 315
w (X) === == = 51.875
HeAEATe He® fa=1ar (MD) = %m =% =17.875
HAFTE HAF (ATl UITSh =%=%= 0.1518 25 |

AT HAFATE HAF (=TT = 7.875 T HAFATE HAF (FwIcATehl T0MgH = 0.1518

U ) S -




A9 11.2

1. fegus wwees SugE faweran 5% fagw (V) ameTee
() HeH [H=Td1 a1 TS FF H 8l ?

zfD b. MD MD d ) ilrﬂl

N Md c Mean
(@) IfE FHT TATEHH T TGe® IR B I HeAF T=IdT Hi g7 ?
a. 1 b. #A=T c. 0 d. s |fepes
() HeAF =T Heard Tardebl & ATIaTE TOHT T Ficheag, ?
a. 9eqF b, wiedew c. i d. wnfeeer T
(@) AT Lf|lm— X| =510, N =30 ¥ 94% — 40 9 HeFF H=dThl TUSH
HT &7 7
a. 12.75 b. 17 c. 0.425 d. 0.75
2. fegus qoEES! ReAFae WeAd AT T a|e IS AT TR

() ?-ﬁ?'r(kg) 0-4 (4-8| 8-12 12-16 | 16-20 | 20-24
TTAST AT AT

7 7 10 15 7 6

@) | 9rdres 0-10 |10-20 |20-30 |30-40 |40-50 | 50-60

N

faamdl dgem | 8 12 20 40 12 8
3. fesus qomEwe! AfwEre werd Mear T a9e@t S AT e

)| Fer kg 20-30 | 30-40 | 40-50 | 50-60 | 60-70 | 70 - 80
Feranref g 7 12 18 28 16 14
are (kg) 3-5 5-7 7-9 9-11 11-13

@)

CEACAREr 1 4 6 4 1

4., U3l fqEmedd r 50 qUiEHHl TG fauder gRrEmEr 10 S R ure
T YTeATSH [GSURT B | AT TATSHEF! HAFATE HeAk H=IcT T TR TUMTGH
Il AATS8H

EIRSIEE2 10 9<T &%#H |20 <1 &®H |30 A<l &*H |40 F<T &H |50 H=<T *H

N

fa=mdt qgen 1 3 7 9 10

s TR, T 90 (=43




(%) 4T dATEh bl HYbTE H P =TT T a9l Mgk 9Tl T 3deld |

(@) I TTghH AAFTATE HeAF [HeaT T THRT TUMEH TAT AT |

5. U3 HREETHT FTH TH FTHEREEH! Jaeval Jrar €. 100 i@ &, 800 =T &9
W | IFATE ANARHT [GTH @ | A TATSHH HAHATE HeFF [H=dT T
JHET 0N IAT AR |

9idq =uar ST FTHIR TSI
100 =T aEl 60

200 =T TG 56

300 AT FE@T 50

400 =T FET 40

500 9= FEl 20

600 =T el 10

700 =T el 4

6. TSI fqeddr g Ra Far 10 1 28 9T fqandier vt fawarenr qfvemn
T TR TASF (3T & -

15 62 50 70 74 34 60
41 14 48 28 38 64 21
57 40 34 30 47 20 75
45 56 29 22 13 53 66
() WH TAGHATS qedl R 10 - 20 TUH ARFEARAT ANABTHT TT
THE |

(@) TR ek (AwTal T Tqb| UTger 94l T3 del4 |

(A1) AiA®ETE He® AT T T9H qUMEH IT Sy |

IAX
. ®& d @ ¢ @ d ®&@ ¢
2. (%) 5.08, 0.42 (@) 10.40,0.34 3.%) 11.53,0.21 @) 1.5,0.1875
4.(%) 8,032 (@) 8,0.32 5.113.3,0.25 6. (@) 15.81,0.35
(1) 15.85, 0.36

QLY ) tfsm T, FeT 40




g H

AT FHH AAEEA T gt qEeier Tas Qe I RET TEH
AT TR -

(F) IHT TGy ST HUT AR @I ARFARAT ATABHT J&AA T{a 1 |

(@) S JTATg e T THET |

() ST ITATSHHT ATATTHT AT T |

(&) =Tt fa=rad oar RS Hed |

() HEd P =T T a9 VMg 94Tl TS del< |
(=) " FA=TaTehT ATIRAT HA TAAT TH 28Il 7

11.4 a3 fiswar (Standard Deviation)

F TS A g5 w0 frandier wwes fEuadr g | & rewer s

ST TAEEHT GAEH e

fermmdt A: 68, 70, 72, 69, 71, 70, 70

fa=mdt B: 40, 95, 50, 90, 60, 70, 80

(@) HA faandier Flasm TH G 7

(@) A i AT THT @ AR FEL ATET ST Aiches, ?

M) faamdt A T B 7 #iGa yriigs 9T dSHE |

(o) g Taramefierr S UTeATgs® THIH ST FAALATHT I AT T Alebeg, T
TSR |

3 fo=ndl A ¥ B UT<ig®ed! R [Hear Igd aql Sy |

ity faguat faemdi A T B gorel drad ITrges 70 g7 | a7 SHIeweh! ITTgehe! Jebid
ST B | faandt A of I faworar 350 S Age Al g ) faendt B of ® fawgw
I A ATTH G A F (GTTAT IH AgF ATTH B, |

Tt A &1 grargssl @ fa=rar 1.19 2 fa=amdi B &1 rargssl g fqe=iar
19.45 &8 | IO TIE AGd WA T WRep A fqar GUAT % AT fAehre
THES 7

g T, T 40 (=




F UM TATEE ATF AEGTATE F(q QT a7 AfTF R WH B T T
T faerorefiadre qraere &g faear 9w | TR faearars faerorefrerdre
Aew (fa=ar, =rqarefm fae=rew, deaes famrar ¥ & faeran) wer gaswar @@
TART TRA ¥ FAFRT T AR IHT A5, | Td faeararg arara: s
AU A&R O (small sigma) & S5 | TF =TTl a¥drs Variance Wi+
T FghaHT o2 dEs |

feamei g : T4 faerdes o eraaT SugE faeRureferareT ATt w9t fdgs 7
11.4.1 T Pt 7T (Uses of Standard Deviation)
~

i faerarars faermefiaaredt ATIeEHer e o A9 AT g g e
GFHT AHhl TN *I?("‘Ez, NSy

(@) Totetr & © [q=TeTerr reATe AT Hiaehl FHACT § a1 (Fear S, qadTr 19 |

(@) HIEH GATH : AT9hH a1 Fueh dhd gar=erd |a+ 1+ |

() FIX TR : FHA Teb AT AHIHT Biefehl SEH T T4 AT ST |

(&) TUER I FREMEE JeTEd AHHeE TSE TUERH S [ S 997
ffe=ra T |

11.4.2 T fr=aret nEe (Coefficient of Standard Deviation)

T f=araTs Hegshd 9T TR AT WiHens T faerare ungs 9 |
e e Ucplg HUchl d<dlgehetep] el TlT‘i' (*Clé\lq ﬁ-i""ldlfbl Vllge WQW@I
T FOwTdTeh! UTgs qAATcHe BIHT AT ATHT &7, AT o TR [aavurdT el
TFEIAT AT [eaRar qUHl A=y | TS & fa=arer Tumes I 3ar g7 aata
TATEHS! [FTATIHT FH ThHETAT AT (EIRAT AT TET [araear TUH AT, | AR ATNT
frefafed g3y s

R (=TT S =

11.5 faerunsfiearar suTE® (Coefficient of Variation)

W faerarer el yiqerders §  faeronfiedrer  umegs (coefficient of
variation) 9w | TR fq=IaTedl TUMEH 0 M@ 1 T¥H A HUH TqATE AT
TR YART T4 TIRwg, | J9qars dgbadt C.V. dfdwg | JFA1 9 e faeaare
USSR HAT T&! faaRefierarer! UTger qavTcHE &HT A AT &7, Afd § TTEH]
fereoraT a&r TehwadT a7 ferar quel Wifdws; | @ faerunefradresr Tungs St g

[N el aN

&5 AT W ATl (AaROTHT FH THETdT, FH [EedT a7 Fel fafaerar STt A1, |

il =

U ) s i, AT 90




TR AT AR g5 JANT g

fererRurefrerdrest umge (C.V.) = % X 100%

Ffatea At WA ff=ar (Standard Deviation of Continuous Series)
Afafege SUlTel T fq=Tar a1 aRme faide® a9 R S
s WA fafr (Actual Mean Method)

a1 fafusT TeATEHd! aatas HeAd ¥ HAHTH! B (qeplay g fq=IaT T

g, | TRT AT [G5UHT T JANT T,

wrtr Pt (o) = Ff(’”T‘Y)z

()

SEl, m = HAAT |, N = aRERATH ARTHd T X = TF 573 |
W fr=ar T T SRuEE

(%) FAIARD! A () IAT ATS |

(@) g f T fanessdl Ga m A WX fin T fin & AR L fin 90T A3 |

@@ Herd (X) o s |

() WeE m A X g (m — X) T T8 faiemd a9 (m — X) 2 ol S |

@ v (m — X)? ¥ fadfessr agfa £ oE TR f(m — X)2 91 @@ws |

_ N .2 .
= f(m—X)? e=h dwwe $f (m — X)) o @me |
(@) AT [TEUR I (1) TR TR TR a1 91 ars |

fegUs qeTEHare aediasd Heddh [afaare g MA=ar T JFel UTgehe! TUAT TR

ddd (& garHEn | 0-10 | 10-20 | 20-30 | 30-40 40 - 50 50 -60
FHANT AT 8 12 20 40 12 8
Ufeegep ITTe, et 40 C R4




HHTUTH

e FHERT | W fn (m —X)? "
aze (f) (m) (m —31)2 f(m —X)
0-10 8 5 40 676 5408
10-20 12 15 180 256 3072
20 -30 20 25 500 36 720
30 - 40 40 35 1400 16 640
40 - 50 12 45 540 196 2352
50 - 60 8 55 440 576 4608
N=100 g i 5 fint =
3100 16800
— ¥ fm 3100
o (X) = T 100!

Y
=8 faetar (o) = fwz %zmas ~12.96

A T faear (0) = 12.96

12.96
= —— = 0418
31

Y FA=TTeh! oM =

il =

g T q=dr (o) = 12.96 T I9&! ToEgs = 0.418 &7 |
& fafr (Direct Method )

F ATEATAE Hedh AT ATHNAT Hedeh TANT AT TTSHAT JUHT ASLATE® (98 FATT
TR TR (AT 9T aree Aty Yoaet fafta widws | a&er anT [qgusl g o1
FEIIR] GART MRS, | TATIHHT AAT Tgedles AUHT AT fafd ITTH &7 |

o e (6) = szf - (%)2 SN ¢ 1)

ST8l, m = HFHH T N = IRFERATR AR &7 |
TIEE
(%) HEAT (m) 9T M3 |

(@) g £ T faniesael SId m U TR fin TAO1 A0S |

45 ) tfsm T, FeT 40




(M) 9 fin T [qeie®sl T m MO TR fin® 947 A0S |
(51) T fin BT AHRA L fin T T fin? BT AR L fin? T07 A0S |
() =ty feguar I (1) TRt T S f=ar aar aarse |

feguat Temesme yow fafrare <@l Rerar o e

TS ® 0-10 10-20 20 - 30 30-40 40 - 50
ferameit @rgem 3 5 7 2
AT
yrergsd | (et @gen (f) | werEe (m) fin fm?
0-10 3 5 15 75
10 - 20 5 15 75 1125
20 - 30 7 25 175 4375
30-40 3 35 105 3675
40 - 50 2 45 90 4050
N=20 T fn=460 | X fin?=13300

o faerar (o) = szmz _ (@)2

N N

20 20
A R g=ar (o) = 11.66
Bew fafy ar WT&I?[ wegs fafr (Short-cut Method or Assumed Mean Method )
T4 fafadT aeTwIe LA T ATHNAS A bl [HeAarare T (=ar Tt T |

THHT AT [GSURT A a1 FFeehl TAN TR | ar&dqias Hedeh HIH FqHATHT ATIA
HALITHT AT [af TATTHR g3, |

2
13300 460
:J —(—) _ JG6E —529 = 11.66

sfFd2  (Ifd\2
=T faerar (0) = J; —(ﬁ) IR €113
STel, m = "egHE ¥ N = aRERATH IREA, , d =m - AT A = AqHIAT HIF &7, |

g T, T 40 ( =us




e fafr ar st were fafrare < Fean aan e SRuEE

(%) HEIHA (m) TT TS |

(@) HIHTTH! (TR ATTATE HTATE HeOF A HIAY Tddk HIHTT T A Fl =ar
d =m—A 947 T3 |

(M) 9AF d T fa-iessl FEia [ O TR Iaq7 a3 |

-~

(9) JAF fd ¥ fa-e®sl EId d OE TR fd> 91 as |
(3) T fd BT ARTRA T fd T T fol? FT AR L fd? T TS |
(=) AT fEgudl I (iii) TIRT T &G40 [ear aaqr aRms |

fegua TeTEEaTe el fMfrerar Tl fear Tt TR

TS 20 -30 30 -40 40 - 50 50 - 60 60 -70
fermet Tz 10 15 20 8 7
AT
yreTE Feraref e | d=(m—A) Jd J&
@ (f) | (m) | =(n—45)
20 -30 10 25 -20 —200 4000
30 -40 15 35 -10 —150 1500
40 - 50 20 45 (A) 0 0 0
50 - 60 8 55 10 80 800
60 - 70 7 65 20 140 2800
N=60 T fd=-130 | T f&=9100
o (o) = sfd? (@)2 _ ngﬂ - (—130)2
N N 60 60
= 1/151.67 — 4.696 = /146.974 =12.12
o T = (0) = 12128 |
%0 ) tifemep T, @t q0




9z fa=e fafr (Step Deviation Method )

TATIHHT AN AUH AS@Ew® ST I ATk HeE VAT T BST AU TTTHT
g7 fafgeme &g fA=Tdr TUET WS g | AFHT AT [GSURT A AT F¥rdhl

TAMT T, |

w5 faerer (o) = JE;d'Z—(E;d’)E N U (1)

) d _A C
STel, m = AT ¥ N = dRFERAIR TR, d' =— = m—, h = aM=R T

A = FTAT AAF g7 | " "

qe®

(%) HEAHTT (m) 9T I |

(@) TEAHTAHT fo=repl AIHATE ATAAT TedAeh A WA Yeih WeAHH ¥ A T fqeAarersg
R h o AT I d ' 97 a3 | |

M ThF d' T [aiesedl Fid £ O TR fd " 911 qs |

(") g fd' T fanese qSa d' U TR fd2 O s |

() T fd' BT ARTHST Tfd'T T fJ? BT AR £ fd? T AMS |

(=) AT fEgusT THHI (iv) B T TAN T R f7=1ar oaqr aams |

feguer aeEmer e fafrerar W frerar T TR

1T %, (9fea guer) | 0-100 | 100 -200 | 200 - 300 | 300 - 400 400 - 500
BTHAR TSE 5 8 7 3 2
qUTE
SYTAT 9. EIR K HEIHTT
, m-250 d’ d"”

(fereroan) agen (f) (m) d' == 4 /

0-100 5 50 -2 -10 20
100 - 200 8 150 -1 -8 8
200 - 300 7 250 0 0 0
300 - 400 3 350 1 3
400 - 500 2 450 2 4 8

N=25 s fd'=-11 | 2 fd”=39

Ufemer T, Fe q0 C %9




=8y ferer (0) = szi’z _ (T)z X h

2
39 —-11
. J——(—) X 100
25 25

= /1.56 — 0.1936 X 100

= 1.1689 X 100
= 116.89

A R fa=ar (o) = 116.89

TS ATAT JANTHT FHANEEH] TAAD! [IYATI AMABTHT [GZTUHT B | HF IANTRI TAL
fraRurAT d¢l ThRETal 88, Il RS Held

I AEd AITGF T TSR] TT =T
A % 50000 %.100
B % 40000 % 110

YHTETA
TET, UM A BT #dGd q99 (X;) =% 50000
UM B @7 dr@d ada (X;) =% 40000
FART A &l TR f9=ar a9 (g,) =% 100
JART B &1 TR f9ear aaq (g,) =73 110
ST A F e e e (CV) = = X 100 %

Xy

=2 ©100% =02%

50000

JART B & fe=rurefiardre qumgs (C.V.) = U—_Z X 100 %

Az
110

= _——x100% =0275%

Fel, JIRT B A=1 QAN A &l [a=Ronefieadrel [ures FH HUEE I B 9=
JANT AN A &1 FHARIEEH] TAd [FaTHT Fel Theudl & |

") S -




Ulegeh 0T, Hel 90

I 11.3

fegu TreEw STE fawww fow fae () aeTER |

(%) TAHT HeH T (=T & =MMie &l ?

o o o

a. = Al A9 b, HeFE ¢ faeRonefiadrer A9 d. Wi

(@) TG =TTl qUMEeh Il A3 99 & 2l 7

o | el

b. 2 ¢ % % 100 4. ol
2 - .

a.
N

(M) Afg FT TETEERN TR (62) = 64 U TRA =T HiT &7 7
a. 8 b. 16 c. 32 d. 4096
() FEATaT TSR HA fa=rurefrararert umge (C.V.) 4% g7 TS faarorefrerdre
TUTEF 9% & THTEHART FT &7 ?
a. IET T b. W TeHETal
c. T faae uH d. & fa=e T9TH
@ e TAm—X)> =6400 T N =100 AT &= =1 Hiq &= ?
a. 10 b. 64 c. 32 d. 8

(%) TR A=Iar Al & &I, el |

(@) TaaRoreiedrer! TuMge Al & &l ?

(A1) AeAF (q=IdT T T0T (AT o FReh @, oefard |

(°) T FAeTTeR! Mg ¥ fa=Rurefiedre! [UNEHHT & Hid @, deiald |

@) afz N =100, Sfin=4007 SfM° = 4000 9T G ¥ w8 fawtar o
TMSE |

@) AT N=40, Ifd = —400% 2fd*=5000, S&l d = m —A T A 98N
TR HF & I T qeIar Il ds el |

fegusr eaTeEH WO fTar T a9 U AT e
et (kg) | 10-20 | 20-30 | 30-40 | 40-50 | 50-60

fermdt Tgen 5 10 12 7 6

(=3




@) EIES G 10-20 | 20-30 | 30-40 | 40-50 | 50-60 | 60 -70
feren et @rzen 8 12 15 20 12 8

M e Fwar) 3-5 5-7 7-9 9-11 11-13
FHRTH ST 1 3 5 4 2

5. T3l faameradr 50 qUigshen! TOTa faoael IRIemdr 40 ST7 fammdiel g e

g [TSUHl G

50 AT &H
40

40 H=<T &®H
35

30 9T ®H
25

20 H=<T ®H
11

Bl ER3 10 =7 &
EEIRIRCERE 5

(%) HHH ITATSH Il AMSTed |

(@) TR fq=dr T I [OMgeH qdqT A Teld |

6. UIal HREFTHT HTH T BHAIREEH] aFh Al 5. 600 2 & 1200 91 a6
e, | AFATS ATAbTHT [a3Th S

HECIERISI FTHIR TG
600 TwT el 100
700 Hw=T Sl 80

800 wwaT el 55

900 =T el 25
1000 =T Far 15
1100 w=1 el 8

1200 =T Far 4

(P) d?I(*i(‘l STAT 9T T3l |
(@) T (=TT T AFHI UMk TAqT TRMS AR |
(M) fa=rorefiadr 9d1 amsTed |

(°) Ta=roreTrerarer UTger 94l TS del4 |

7. TRAET AT FREFTH FAIREEH! HGE TATP! [TATI T AABTAT fegwet
g .
PR A Rl B
HHIR T 40 50
EIRERIREASKE] %.35000 %.45000
T e %.40 %35
%Y ) Ufege Tford, F&T 90




~

() FH FREM TATHT 9% G TaT @S, T TSR |

(@) T PRE@ATH TAel [TTHT T Tehwdl 8d, PRUEET delard |

8. USAT fa=nera®T SerawRa Her 10 &7 36 A7 faandier wiore fawaepr wévaman

Al HRebl Aldlge i\‘i‘i'\’dﬂ g
35 62 72 50 70 74 34 60 36
21 14 75 48 28 38 64 21 45
57 40 19 34 30 47 20 75 51
45 56 22 29 22 13 53 66 62

(%) WP TRTZHATE qieal AR 10 - 20 TR ARFERAT ATARH] TEIT

THE |
(@) AT ITAEE I AT |
@M T fA=TAT T TP OMGH AT ARSI |

(&) fer=Runelierar T fa=Rureiierder! umges qd1 ds=eard |

2. s s@ISTRE | 3.F) 4,4.899 (@) 3.(@) 11.53,0.21(TM) 1.5,0.1875
4. (%) 12.35,0.355 (@) 14.74,0.365 (M) 2.22,0.264
5(@®)26 @) 11.79,0.453 6.(%) 837 (@) 155.34,0.186 (1) 24130.5156 (%) 18.6%

7.(%) B (@ B 8. (%) Rrerars s@EHEM (@) 4528 (M) 19.07,0.42 (&) 363.67,42.1%

g T, T 40 (3



11.6 fza=a¥ T84 wiE (Whisker Box Plot)

TATSHIMEAAT [eaehe T W2 STHl AT adld I T T3 THead AT T
T YA MRA U WR9er fafg &7 | dad FEd (mean) WAl HIEAbEl SaHATH
ARG [T ATATS AHTST Tog, A T Tdel BTHIATE Selehl [aaxul (distribution) ¥

HeATaE (spread) T T =7 Y& ITE |

Tl & 9 AT whisker box plot T STXHT AT TXTehehT i | GIET ATATIAT [ ThT

(S e

N C o (e al o
% gdeld ¢ [MHEd YTdeeHT Fefth ol T [ (Heplerold -

A —B c— .- D K
* —
90 100 110 120 130 140 130 160

facamsifgse 3a=e (@fFei@e=m)

(%) HIIDT AGIT= bebl @I &I, ACTard |
(@) HIH! @=HT fage® A, B,C,DIE o & & SIS, delald |

>

o

() fage® A If@ B d91 D 3f@ E F¥H®I ARTATS & A7, ?
(=) fage® B 3@ D T¥@ ATTATE & Wi 7

(3) ferrr famgE® A, B, C, D T E & HIHE® Hid Hid & 7

Hiepr fora feaweps o7 @ (Whisker Box Plot) &1 far &1 | & af qeamgsher fa=rep]
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ARl IATEX0 B [ohleh T AT&ATHT fog x = 4 AT G TG0 @S a-ehl @ | Jal
qTaT T EATA S favaare el a8 e aed T4 | @regd qiRar 9+ 1 ag%
=R o= | @& C bl J@iad aal, S x & A 4 B0 AlAE &1, bl 3912
[y = fix)] 3T ANTF TG | TF ATLITH GHATATS ATART TATUR HIHTTHTA (FhTeal x
&1 AT 4 1 IAT T ATATATE ATATBTR f{x) T TR Tebid AT T |

AALAT | x I A 4 Bl AT SA&T | fx) B A
3.9 2.9
EIDIEEIC] 3.99 2.99
3.999 2.999
fer=ra x=4 | .
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4.001 3.001
i~ 4.01 3.01
4.1 3.1
39 2.9
oAt erehl ArHTeHT (LHL) i’"i) 4 f(0)=3

arat qErEr SrATET (RHL) f:"i) 4 f0)=3

fsry : g favaTe IS TUSE IATEHT AU ArAT=T AT (Limit) diede & |

N Zim
e M, S0 =3T3

FAATOT aTelTe SATHE ASeheh TARHT Ao T @Teel T=AT AHHI, x = 4 AT ATl HIH
AT 27 | GSHFN AT 3 TUH, TE 99 3 I § I | £(4) =3 &5 |

AT G Al T IS M=y ATl |

AAHT TIHET FoTE® AAART A T TXAGEHT FARH ol ©

Y ; Y

y

y=f) | L= ; y=f) | L= ;
e areaT T | AT afefed g 1
L.H.S=R.H.S LH.S=R.H.S
i i
c X c X
CERC3 CERC]

() % ATIH FFTe® F T @ Tol (a5 x = ¢ AT ATAT qRid gwg 7

(@) % ATIH FTe® F T @ TR 97 x = ¢ AT FATH! A Geiod gwg 7

(W) Wil EA oA (97 x = ¢ /T HeATRl W TAH GIHTH ORI g ¥
fafre® e &1 7

(°) | A = a5 x = ¢ A/ Fed AR e ?

AT Ferae® & ¥ @ oIl favg x = ¢ AT ATHITHIRT Afeqed g | FaTq SATH

ﬁﬂﬁﬁ@?{l?ﬂ‘ﬁﬁfﬁcf(x)ﬁd{rwcﬁ sfawg | wifaert forg & AT fag x = W7

e ) v i, AT 90




bl HIFehT AT AMdad [oheieh x = ¢ ATy &I T IRAT0T S TGS @Teil qael
SHTEUH B | foT @ /1 a4 x = ¢ W1 wAqR Al dfteqe st fFAfd x=c 7Ty
® HIF TRATNT @ Taars Mal (33 ARTH) g STt g | = @ 71 fag x = ¢
AT e R & |

framRei e & QT afere ST wame A ke e a

HqTtepr fRarereaare famfatad fspear o )

F 9 favg x = ¢ W1 ®Aq HReaR gt A AETer ades R T gIE,

1. fa= x=c A1 GH=HE fim (x) BT AT I, |

X—>C !
2. fagx=c W a9 A f(c) TRAvT g9 |

3. AR ¥ HATH W9 UG g IS, xllﬁ JS=1()

afg A1 TH FHT TIT T W IUA G AT FAd [t g7 |

f(x)=x+1T3a ®aAA 3 |

@) x=1.9,1.99, 1.999 7 1.9999 a1 f(x) I HAH HIq gy, IAT AMITH |

@) x=2.1,2.01,2.001,]7 2.0001 &1 f(x) FT AT H 575, T TSR |

(M f(2) Hid g5, IAT ST |

lim lim oo
@ o ST T 5 S (x) T /T BT Hid gregd, Il TS Lr |

(@) & fagx =29 f(x) MR &, Tl aMSed |
AT

(@) T, £(x) = x + | A x B AT FA 1.9, 1.99, 1.999 T 1.9999 7T,
£(1.9) =19+1 =29
£(1.99) =199+1 =299
£(1.999) =1.999+1 =2.999
£(1.9999)=1.9999 + 1 = 2.9999
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@) e, f(x) =x + 1 |1 x 7 /19 w9 2.1, 2.01, 2.001, T 2.0001 T

£2.1) —2.1+1 =3.1
£(2.01) =2.01+1 =3.01
£(2.001) =2.001 + 1 =3.001
£(2.0001) =2.0001 + 1 =3.0001

M Tl f()=2+1=3
@ [ =3 T@a =3

@ e, lim lim 4 £y = £(2) TG x = 2 W £ (x) Freee & |

’x—>2*f(x):x—>2+

x+2, 1<x<2
ba

PATS) = {4)6— 2, x>2

(®) x=1.99 3T £(x) H AF 44T S |

@) x=2.01FaT f(x) B HF TAT TS |
lim lim o N

M oy ST 5 f(x) T AT BT P grar, T TMSTed | &
x =29 ®ad f(x) MR g7, FRO faE |

THT

(@) Fel, x=1.99 a1 ®eq f(x) =x +2 &= |
AT £(1.99)=1.99 +2 =3.99

(@) Fel, x=2.01%3 ®ad f(x) =4x +2 TS |
A f(2.01)= 4%x2.01-2 =8.04-2 =6.04

: li li
@ 7@, F) are, o S =47 @ae, T, f()=6

s~ lim lim
a9, x—)2*f(x)¢x—>2+ f )

A x =2 AT f(x) = &5 |
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S (1) =
fafegeTaT 9RI&Tr T |
QHTY

F T BT f(x), a5 x =1 AT FR=aR g7 @i £(1) =

7 HT x &1 faf9~T ATE® @l x = | AT ®eAddh] [FIedqedr a1

x—)lf(x)

x T 1 & b AfsTes (@t 7 qmarane) #1 aHeears f(x) = Lo
x (@TAfaTe) f ) X (FTATEE) /(%)
0.9 1.9 1.1 2.1
0.99 1.99 1.01 2.01
0.999 1.999 1.001 2.001
0.9999 1.9999 1.0001 2.0001
HIfehT ATfeTepTae eTHI T 3&T AFg o

x I | SAid S 1 0 AT qFeg (AT a1 IATATE), f(x) BT | 2 Bl ATd T |

T hmlf() 25 |

-1 0
x =18 ®a®l 719 (f(1)) =f(1) =~

1~ 0
AT TIaT A= &9 (Indeterminate form) 2 | I £(x), x = 1 AT aReiiyd & |

2 [lim

ael, lf()WW&?mzwwwmx—lmwdw CIESIEE
W(f(l))trﬁ’miﬁ‘cr@‘rrl
qT lim o 1S @)= /(1) e g, T e fag x =1 91 fafeg= 3 |
_
X*+x—6
Wf(x)——%ﬁx——3mﬁwaﬁﬁwﬁmnﬂm|
AT
xmwwnﬁ%ﬁmﬁﬂmx@: 3 f(x)) O TG ART ATHT
X*+x-6 (x-2)(x+3) .
SO =73~ 13 =x—2 (x#—3 &
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it : x — — 3 &4l f(x) F HHE®

X (ATATETE) S(x)=x-2 x (3TATITE) S(x)=x-2
~3.1 ~5.1 ~29 —49
~3.01 ~5.01 ~2.99 ~4.99
—3.001 ~5.001 —2.999 —4.999
—3.0001 —5.0001 —2.9999 —4.9999

qTeTerare T g b 1 x —> — 3, ddf(x) > — 5 | & xli’_n)_3f(x)=—5

X =— 3 H ®ATHl |1 (f (- 3))

e lJw_c*i_rff(x)Z% | x = -3 &
By +(3)-6

JEI=T33 .
9-3-6

0 AN

Tet 0 TSa Ate=@dl &9 (indeterminate form) &1 | T wad [ (x) fa=
x=—3 HT GieATIT & |

qEt, M ()= 5 g A% fag x = — 3 W wEd f£(- 3) aRid 37 | e

x— -3
o 0= g = 3o e B ey e
IY 12.2
1. fesuar wwees Sug fawer fow fog (V) e :
() xhﬁ . £ () o RAdH! HET AHTAAATS TS, ?
a. AT HIATTHEA b. AT FHATTHA
c. wATH HH d. wifarert ® 9f &g |

@) & favg x=c W BT f(x) B GHTH ATAT &7 % Id TR G798, 7

a (e S0 e b M pey< M r

e M@= @)

d f(c)=0

et ) s i, AT G0




() ®AT f(x) = 3x B x = | | HATHI HTH B &7 7
a. 1 b.3 c. 0 d. 4

) B HAT f(x), g x = ¢ AT MR g AT detehl Hedl & A AE9TF 3, 7

. . . .
a %oy f<x>>x”1 ¢ f() boxye SO <y f()
li
e S Y S Y
() Hﬁf(x)=x+1?fﬂef,)lcmi)l f()afruﬁra?i%rm?
a. 0 b 1 % d. E

lim .
y o f().X x_)c+ f(x) e % AT, IETEITHIEd ATl THE |

& favg x = g AT B £ (x) 7R g1 AT Arasae 3 SieT dew & & g !
Ife ®AT g(x) = x + 3 T,

(®) x=2.9,2.99,2.999 € g(x) %I AT Hid g3, TAT NI |

@) x=23.1,3.01, 3.001 AT g(x) ® AT HIq g3, IAT AMSA2H |

(M g (3) T gy, TAT TSR |

li li
(¥1) xmi>3+ g(x)?xmi)3 g () T AT i F{q greg, I S |

(3) & [ x =3 A0 g(x) M= gy, B0 faqE |

g R h(x) =2x — 1 9T,

(®) x=10.9,0.99,0.999 AT A(x) %I AT Hid g3, TAT AT |
@) x=1.1,1.01, 1.001 AT h(x) P | Hid g3, TAT AMST |

([ h(1) HT gy, o1 TSR |

lim lim
(B x— 1" h(x)T  _y 1~ h(x) BT | Bl B grad, I01 AM31erd |

(3) & favg x =1 1 A(x) MIR g, 91 Sy |

TIAT FeAd f(x) T THFR G |

3—x, 0<x<1
k(x) =
x+1, x>1
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(®) x=0.99 &aT k(x) P A TA1 TS |
@) x=1.01%aT k(x) H AT 94T ST |

li lim N
() xmi)l k(x) T xl_)1+ k(x) T | il i gragl, Il TSR |

~

(") & x= 19 ®aT k(x) MR &7, 91 TSR |

7. TS FAT f(x) T TFR G,

{2x+1, 1<x<3
px) = xt4, x>3

(®) x =2.99 &aT p(x) P AA TAT AMSAEY |

T
(@) x=23.01 &aT p(x) Bl AT IAq1 ML |

li lim N
() xmi)3 P(X) T _y 3+ p(x) T AT Hq BT g, T AMITR |

el
Sel

(") & x =3 A Had p(x) MR g3, 92T SR |

8. WA f(x) | x FT [~ AIHE® Q@I FeAdh! (MRl ar fdfsgeTar qereror Te
v _4 _
T ) =2+5x=1 @ f()="—ix=2 (@ f(x)—x 237 x=3
9. TSI ®ET [(x) T TR G |
Tx—-2, x<3
F) f(x) = {5, x=3
6x+1, x>3

x =3 | ®AF f(x) P AT IAET TR |

x+2 0<x <1

lemwf(x)afr?ﬂ?r—clwqﬁwnﬂﬁip

10. B £ (x) TF TFR T |

2x—3, x<2
f(x)= {2k—3, x=2
x+k x>2
x =2 H B £ (x) (=R g1 o107 kBT 79 FH g9 7

[CASEY
@) (b) @) (c) (@ (b) (@ (c) @ (d) 2 - 10. RrerepeTs T@ISIEE |

55 ) Ufoge A, e q0




EIERISC D]

qUTE TEAATR] TR b T [Gbl 6 TV ATIhH EYeh AT EUTh] Hhal
ATIRH AT TS qGhad Tl | ST THTEHb! @I TATSHR | &l T@ITb]
AIRAT fve=ar T fafegar arT Adrers #a80 GiSIers, el AT T3l
gfqaeT TR I FHETHSHT J=qd TR |

fafsa s - favasEra

1. wad g(x)=x+3 faguar |
(®) & I agh Av=d famgar e a1 fafssm g 99 & &1, Saeruated
U< IR |
(@) a% —4 a1 +4 I ReR G A1H A9 & &, delald |
(M) & [E2UH FAT g(x), x = 3 AT X=X &5, RO G219 |

2. ®AA flx) = 4x + 1 gl g o+,

(®) £(1.999)F £(2.001) FT ATTEE TUET THE |

lim lim
@) x = 2 f(x) T x = 27 f(x) ®T HAeE AT AMI e |

() A2) HI A AT THH |
(") & x =20 ®ad f(x) =R &5, FRO fa@29 |

x+5, x <3 N
3 q"_“'_“”’(’C):{4x—4 k>3 B

() FF AT F FeAd f(x) a5 x = ¢ 71 =R &7, TgHaAT FETR4 |
(@) x =2.9999 AT f(x) HI HH IAT TSR |
(M x =3.0001 T £(x) Bl AT TAq7 TS |
(%)

>
o

") % x =3 | ®eAq flx) MR @, FR [§qay |

kx+ 3, =1 -
4, Qe—aqm—rrh(x)z{zxx_l xx}lﬁww

-~

() TT=a? e I9H & @l 7

lim lim .
@) x — 1" h(x) T x — 1+ AFEE JAT TSR |

() Ffe FAT A(x), x = 1 A1 =R 75 9 k %1 A 91 MG |

SASEY
1-5. Rrereherrs SErSR . |
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e s - stwy faoEeee

l.

feguas! J@Tr=r=H T s ABC o dF3El AqHAHAESH e &adls s, |

() ATHATE AHATAATATS AT g HIHATS
4x — Sy H ATHAH T ATH AT TEAET TR |

[ FE FAd y=fx) =x + 1 TRATIT F 94,
£(2.999) T £(3.001) T AIFEE I M6 |

(&) & x=3H ®ad flx) MR g, FR a2 |

4x + 3 x<2
T34l el =
Jx) {5x+1 x>=>2

(%) [ESUR AT flx) = 5x + 1 a1 f/(11) I¥F &5, &5 W Il TMIel |

(@) AT fx) Bl x =2 H FAEeRar ¥ fafegear 9ereor T94a14 |

TSl Afafeg 2Rl T fear y, T feIare! Tmeg® Sx —1 T /e 10
ERlCH

(%) TR =TT y 1 |F x HT BIHT 9T AR |

(@) IfE y = fx) 9T f/(2) BT AF IAT TSR |

() G 5x —1 T % g ? famg (2, —3) 9O WA T@Mehl FHERT Gl SR |
g R g(x) = Sx + 2 afeATiva g W+,
(%) g(2.999) T g (3.001) FT AFE® Tl TSR |

(@) & x =3 A ®ad g(x) M=R g7, ®R faed |

() AE g(x) =y o SAATST JreT TWET FHAMARR g7 T fag (2, —3) 9% o
QIR FHIHIU Il TS ed |

(") g'(x) TAT SR |

feguerr a7 FHH 32+ Sx+2 =03 |

(%) FHIHIU 3x% + S5x + 2 = 0 ATg A@I=TERT & TR |

(@) FHHTT 3x2 + 5x + 2 = 0 T UA@UEEE (3x +2) T (x + 1) A% FHH’: flx) T
g(x) & STATSTe™ | T gof '(x) = 2 WY x &I HH IAT AL |

() @ y=23x+2 AT 5 g ¥ a5 (=3, —2) AU SATH @Tehl FHHI0 Il
\D\\l
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6. fagual aadr AC, AB T BC A9 S{idE® &,
STEt A(4,3)7 C(6,-3) T 1 ST BC #1 A% 060
FHET —x +3y+5=07 | B g

(@) SEr AC &1 FHIEIO 91 TS 69 |
(@) Sirar AC ¥ Sirar BC fa=resl &iur 91 gy |
() StraT BC adel &9 &l |+l JHIu T |

(&) St AC ¥ BC T GHIH0ER HHM p= flx) = xg;s Ty=gkx)=-3x+15
FT BIHT J&IA T&T gof(2) T HH Tl TS |

7. ST ABC &1 «ifageg® &M A (-4, 6), B (=6, —10) T C (12, -8) & | alg

R, & @y =0l g4 WREdd TR, & x —y =0 A & WEaaTedrg TS |

(#) R TR, < FiafdlereT T g5 T@Ier=reb] =IAebI00 gl TSl |

[aNlat

(@) FIFT TR R oR, %1 TANT T AABC &1 gfdferes aer amgerd |

() AB ¥ BC ®l @hel¥ UM% & g, I N TSTE |

8. & faguerr faAT, AB =RebI TS BT | T qHAA
AEHT Teehl fawg C T D aTe Ol GaAr gal aw
IIATeT BIUEE hHA: 45°7 30°T CD =10 m B |

A

D 30° 45°
(%) I I TRATIT AETR | 10m

(@) qST AB &1 %18 #id g, Ta1 argeld |

(1) DA ¥ DB &I Thei? TUFH Ixl W SE |
() DA .DB o osTs sAHda o & &1, deiE |

9. ¥ faguasr fodT, AD UIer 6?81 SA9Hl IUE

80 m B | TSd THAA TASHT el Al [aadrd

[EQTTHT & T5 ST ATi9ee fa5 B

¥ C @TE STERE THTAT 2l o o S 450
PHIUEE 45° US| '
(&) AT BIUTRT TATHT A8 |

(@) g ST AN e=H] T Il SR |

() FHFO AT ABC AT Fhl FeAta D g% ofeiiamgare srmex AT
g Al e fafuere gATford TEE |
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10. st ABC &1 ofufa=gar Maemgses A(2, 1), B(4,2) T C(1, 3) & |
(#) ® fargars Iew famgwr afedfe 90° #1 dfvwAe Red Afew T u«r
ERIEGEEN

(@) T ®l FHARGAT dicad Tt 9AqT TSR |

[aNlaY o

(W) Higw T' o B ABC @5 RO W& o~ idiawaehl Muiamgen

o

I'-liﬁlls;d%@ Tl TS E I |
(W) % #Higw Tl fquera Aigaq T-1 RN g7, FRUEET el |

11. & faguat Brast PQR &1 sindfamga fsememes P(5, 1), Q(4, 1) T R(5, 6) &
sef, £ P = 90° T QR & #aufag S 3 | R

() ST PQ T BebTd m, T 9T PR T BebTd m, 9T
m, X m, BT T TETE | |

@) PQ T PR & @hel¥ UM & &7 7

() ST QR BT FHIEIU qAT M6 | p 0
@) fag S st PQR &1 efiufarge®die HRMAT grg WAl Haex fafare
THIT TR |
12. fg9aEs 3x+2y+4>0,3y<63x> 0 fagusl & |
(%) TESUHT AFATAAEES] HMHT T@IHT FHHIEE TETad |

@) [EPUH AAHAAEEATS AQITTTHT TEqd T & &7 IaT Sl |
() B & TATST TEITHT % TIAT B0 IAT AMITE |

(&) B & STAg dgHeTars Higad T = E g] o FITATAR T e gfeffararehl
ofrifamgert fHeeTE®e® qaT TSR |
13. AABC 9T A(1, 3), B(5, 7) T C(7, 3) & | 911 BC & HeATa=< D &l |
%) fage® AT B# fafq S9ae® & T b 9C W61 AB #1 Heafawgeh! feafq

T4 Hid &7 7

@) fa=g D& felq G oar eRmsaadg |

~

(1) Wb UAHAR] TART T AD ¥ BC [oI=rehl 01 9T Sl |

R e i, 10




(&) AD %I FHIEI GT AI e |

14, fagE® A, BT C &1 feafq Saeem &9 27 +3 7, 61 + 77 T 8T + 374G,

~

@®) fag AdTe BC HA faf=ue! Hihlehl THHII Ta] TSTa4 |

N

o

@) a5 Adre BC qoma+H f@f=rger |iererr ¥ 91 BC [a=rebl o1
SR |

15. BT flx) = (x + 2)? + 5 [agTH 7 |

(%) IHT T TATSA AG=T “b=l T8 |

(@) IHT @I IR a1 Ao H&l g, PR [Gard |

lim lim
@& X3 x—>3" T £(3)H AHE® AR gragd, FRY [G7a |

g
1 (%) Max. value: —3 Min. value: — 31 (@) 108.43° (M) 3.999, 4.001 (&) 5§
2.(@®) q¥E 3, £1(11)=2 (@) =T
3. (%) y=50x— 10 (G)f(x)=x;010 (M) x+5y+13=0
lim lim

4. (%) 16.995,17.005 @) y* >3 X3 fix)=g(3)=17 (M 5x—y—13=0

) g'(x) = x;2
5. (%) -1,—% @) 5 @M x+3y+9=0
6.(F) 3x+y—15=0 (@) 90° (M) Rrerspars T@STE™ | () gofi2) = 18
7. (F) 45° @) A' (-6, -4), B'(10, —6), C'(8, 12) (TT) 68
8. (%) RretepeTe sE@ISTR | (@) 13.66 m () 559.80 (=) RrerFars TEISHEM |
9. (%) RreTpeTs T@ISTE | @) 160 m (M) Rrerepars @SR |
10. (%) [2 _01] @) [_01 3 @ A'(1,-2), B (2,47 C (3, 1)

@) | T| = 0 s #feza T a1 faufva afeag T oo &9

1. @ m X m,=-1 @) PQ PR =0 () 5x—9y+29=0
() Rrerhars T@rsTard |

g T, T 40 (323




13. ()

14. (%)

, , 16 14
&) A(8,10),B(-8,-10)zC (?, ?)

>
+7 _
@*b) o 67 +57 @M cos !
2 v
2x—5y+11=0 @ cos !—=cos”
v145

15. Rrerrers @S |

5

1

1

—

4145

12, @) 3x+2y+4=0,3y= 63x= 0 (@ Rremarg @R | () 90°

(") 2x -5y +13=0

RY )
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