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 emeronTI1   sIVútcMnYnBit 
 
1>sBaØaNsIVút 

]TahrN_ 1 sIVúténcMnYnBit 1 , 2 , 3 , 4 , 5 , 6 , 7, 8 , 9, 10 CasIVútrab;Gs;. 
         2 sIVúténcMnYnBit 1 1 1 1 1 1 11 , , , , , , , ,. . .

2 3 4 5 6 7 8
CasVIút GnnþtY . 

         3 eKmanGnuKmn_ : , ( ) 2 1f n f n n→ = + ≤� � a  
         eyIgsegát 
 ebI n=1 enaH f(1) = 2× 1 + 1 = 3   ebI n=2 enaH f(2) = 2× 2 + 1 = 5 

                      ebI n=3 enaH f(3) = 2× 3 + 1 = 7  ebI n=4 enaH f(4) = 2× 4 + 1 = 9 
…………………………….. 

 tamlMnaMxagelI eK)ancMnYnerobtamlMdab; 3 , 5 , 7 , 9 , . . .begIát)anCasIVúténcMnYnBit. 
    niymn½y : sIVúténcMnYnBitKW CaGnuKmn_elxEdlkMNt;BI �  eTA �  . 
2.tYTInénsIVút 

]TahrN_  kMNt;tYTI n cMeBaH n∀ ∈� énsIVút 
1)    – 1 , 2 , 7 , 14 , 23 , . . . .  

eyIgsegát     a1 =  -1 = 12 – 2 
a2 =  2   = 22 – 2 
a3 =  7   = 32 – 2 
a4 = 14   = 42 – 2 
a5 = 23   = 52 – 2 
………………... 

eK)an 2 2na n= −  

dUcenH tYTI n én sIVútKW 2 2na n= − . 
2) 2 3 4 5 6 7, , , , , ,

3 4 5 6 7 8
 … 

 eyIgsegát  ebI 1
2 1 1
3 1 2

a +
= =

+
 

CMBUk 
1 

 

sVIút
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2
3 2 1
4 2 2

a +
= =

+
 

3
4 3 1
5 3 2

a +
= =

+
 

4
5 4 1
6 4 2

a +
= =

+
 

………… 
    ebIeKbnþeFIVenaHnig )an    1

2n
na
n
+

=
+

   

    dUcenHtYTI n énsVúIt KW     1
2n

na
n
+

=
+

 . 

3.GefrPaBénsIVút 
1) sIVútekIn  nig sIVútcuH 
 - sIVút ( na ) CasIVútekIn  luHRtaEtRKb;cMnYnKt; 1 1, 0n n n nn a a a a+ +∈ −� f frW   .  

- sIVút ( na ) CasIVút cuH  luHRtaEtRKb;cMnYnKt;  1 1, 0n n n nn a a a a+ +∈ −� p prW   . 
]TahrN_       1) bgðajfa sVúIt ( na )  5n ≥  Edl 3

2n
na = CasIVútekIn . 

  eyIgman 3
2n
na =  ⇒  1

3( 1)
2n

na +
+

=  

eyIg)an  1n na a+ −  =   3( 1)
2

n +  -  
3
2
n

 

    3 3 3 3 0
2 2

n n+ −
= = f  

  1n na a+⇒ f  
dUcenH sIVút ( na ) Edl  3

2n
na =  CasIVútekIn  . 

]TahrN_       2) bgðajfa sVúIt ( ), 3nb n ≥  Edl 2
nb

n
= CasIVútcuH  . 

eKman  2
nb

n
=  1

2
1nb

n+⇒ =
+

 

eK)an  

1
2 2

1
2 2 2

( 1)
2 0

( 1)

n nb b
n n

n n
n n

n n

+ − = −
+

− −
=

+

=− <
+

 

1n nb b+⇒ <  
    dUcenH sIVút (bn)  Edl   2

nb
n

= CasIVútcuH  . 
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2) sVIútm:UNUtUn 
    niymn½y : sIVút (an) CasVIútm:UNUtUn luHRtaEt CasIVútekIn b¤ sIVútcuHdac;xat Edl  
    a1  <  a2  < a3 < a4  < … <  an <  an +1<   ... rW   a1  > a2 >  a3  >  a4  >… > an > an+1 > …  . 

4>sIVútTal; 
1)  sIVútTal;elI 
niymn½y:sIVút (an ) CasIVútTal;elI luHRtaEt mancMnYnBit M  mYy cMeBaH  n N∀ ∈  

epÞógpÞat; a Mn ≤   .   M CacMnYneKalelIénsIVút  . 
]TahrN_  rkeKalelIénsIVút ( ) nan ∈ � Edl 2an n

=  . 
  ebI 1n=   enaH  1

2 2
1

a = =     ebI 2n=   enaH  2
2 1
2

a = =      
ebI 3n=   enaH  1

2
3

a =         ebI 4n=   enaH  4
2 1
4 2

a = =      
  …………………….................................. 
eK)an sIVútTal;elI  2 12 , 1 , , ,

3 2
 … ehIy 2 CacMnYnTal;elIénsIVút  . 

dUcenH cMnYneKalelIénsIVút KW 2  . 
2) sIVútTal;eRkam  

niymn½y: sIVút ( na ) CasIVútTal;eRkam luHRtaEt mancMnYnBit �  mYy cMeBaH  n∀ ∈�  
              epÞóg pÞat; a Nn ≤   .   N CacMnYncMnYneKaleRkaménsIVút  . 

]TahrN_  rkeKaleRkaménsIVút  )( nan ∈�  Edl  2 1na n= + . 
ebI 1n=   enaH  1 2 1 1 3a = × + =     ebI 2n=   enaH  2 2 2 1 5a = × + =      
ebI 3n=   enaH  3 2 3 1 7a = × + =    ebI 4n=   enaH  4 2 4 1 9a = × + =      

……………………………...................................... 
eKerobcMnYnxagelI 3 , 5 , 7 , 9, …begIát)anCasIVútTal;eRkam ehIy 3 CacMnYnTal;eRkaménsVIt. 
dUcenHcMnYnTal;eRkaménsVItKW 3. 

3)sIVútTal; 
niymn½y :sIVút ( na ) CasIVútTal;luHRtaEtsIVút ( na ) CasIVútTal;elIpg Tal;eRkampg . 

]TahrN¾  rkeKalelI nig eKaleRkaménsIVút ( ),n na ∈�  Edl 
2 1n

na
n

=
+

. 

eK)an 
1 2 3 4, , , ,....., ,......1 2 3 43 5 7 9 2 1n

na a a a a
n

== = = =
+

 

tamlMdab;tYénsIVút eKsegáteXIj 
3
1  CaeKaleRkaménsIVút nig 1

2
 CaeKalelIénsIVt eRBaHebI  

n →∞ enaH 1
2 1 2

n
n

→
+

 . 

dUcenH 1
2

 CaeKalelIénsIVút nig 
3
1  CaeKaleRkaménsIVút  . 
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 emeronTI2       sVúItnBVnþ 
 
1>niymn½yénsVúItnBVnþ 
      sVúItnBVnþCasVIúténcMnYnBitEdlmantYnImYy² ( eRkABItYTImYy ) esμ InwgtYmunbnÞab;bUkcMnYnefr d mYy 
ehAfaplsgrYm. 
]TahrN¾³eKmansVúIt 2,5,8,11....CasVúItnBVnþEdlmantYTI1³ 1 2, 3u d= =  

eyIg)an³

1

2 1 2 1

3 2 3 2

4 3 4 3

2
5 3 3
8 3 3
8 3 3

.............................................

u
u u u u
u u u u
u u u u

=
= = + ⇒ = −
= = + ⇒ = −
= = + ⇒ = −

 

CaTUeTA 
plsgrYménsVúItnBVnþtageday d kMNt;eday 2 1 3 2 4 3 1... n nd u u u u u u u u −= − = − = − = = − . 
2>tYTI n énsVúItnBVnþ 
]TahrN_³eKmansVúItnBVnþ 2, 5, 8, 11,... EdlmantYTI1³ 1 2, 3u d= = . 
eyIg)an 

( )

1

2 1

3 2 1 1

4 3 1 1

1

2
5 2 3
8 5 3 2
11 8 3 2 3

.........................................................................
1n

u
u u d
u u d u d d u d
u u d u d d u d

u u n d

=
= = + = +
= = + = + = + + = +
= = + = + = + + = +

= + −

 

CaTUeTA 
♦ ebI ( )nu CasVúItnBVnþEdlmantYTI1³ 1u nigmanplsgrYm d .  tYTI nénsVúItnBVnþkMNt;eday³ 

 

( )
( )

1

1

1

1

1

1

1

1

n

n

n

n

u u n d

u u n d
u ud
n

u un
d

= + −

⇒ = − −

−
⇒ =

−
−

⇒ = +

 

♦ ebI ( )nu CasVúItnBVnþEdlmantYTI1³ 0u  nigmanplsgrYm ( )d .  tYTI nénsVúItnBVnþkMNt;eday 
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0

0

0

0

n

n

n

n

u u nd
u u nd

u ud
n

u un
d

= +
⇒ = −

−
⇒ =

−
⇒ =

 

♦ ebI ( )nu CasVúItnBVnþEdlmantYTI p ³ pu ( ), ,n p n p> ∈ ∈� �  nigmanplsgrYm ( )d . 
     tYTI n énsVúItnBVnþkMNt;eday³ 

 

( )
( )

n p

p n

n p

n p

u u n p d

u u n p d

u u
d

n p
u u

n p
d

= + −

⇒ = − −

−
⇒ =

−
−

⇒ = +

 

]TahrN_TI1³ eKmansVúItnBVnþ 2, 8, 14, 20,...... 
k> KNnatYTI 2020 , u  
x> etIcMnYn 236 CatYTIb:un μan ? 

cemøIy 
k>KNnatYTI 20 ³ 
tamrUbmnþ³ ( )1 11 , 2, 20, 2nu u n d u n d= + − = = = , nu ? 
eyIg)an³ ( ) ( )20 1 20 1 2 20 1 6u u d= + − = + −  
CASIO³ W2+(20-1)O6p 

dUcenH 20 116u =  
x> tamrUbmnþ³ 1

11, 236, 2, 2,n
n

u un u u d
d
−

= + = = = n ? 
eyIg)an³ 236 2 1

2
n −
= +  

CASIO³ Wa236-2R2$+1p 

dUcenH  cMnYn 236 KWCatYTI 118 b¤ 118 236u =  
]TahrN_TI2³tMNagRkumh‘unFanar:ab;rgTTYlR)ak;ebovtSkñúgqñaMTI1 30lanerolnigR)ak; ebovtSkñúgqñaM 
TI7 60 lanerol. ]bmafatYelxénR)ak; ebovtSRbcaMqñaMrbs;Kat;begáIt)anCasVúItnBVnþ. kMNt;R)ak; 
ebovtSrbs;Kat;kñúgqñaMTI10. 
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cemøIy 
kMNt;R)ak;ebovtSrbs;Kat;kñúgqñaMTI10³ 
eyIgman  sVúItnBVnþ³ 1 30u = nig 7 60u = , 10u ? 
tamrUbmnþ 

( )
( )

10 1

10

10 1

30 10 1

u u d

u d

= + −

= + −
 

rk d  
7 1 60 30
7 1 7 1

u ud − −
= =

− −
 

CASIO³Wa60-30 R7-1p 

eyIg)an³ 5d =  
rk 10u  
CASIO³W30+(10-1)O5p 

eyIg)an³ 10 75u =  
dUcenH R)ak;ebovtSkñúgqñaMTI10KW³ 10 75u = lanerol. 
]TahrN_TI3³ eK[sVúItnBVnþEdl 0 12, 9u u= = nig 2 16u = . kMNt;tYTI5nig 5u . 

cemøIy 
kMNt;tYTI5nig 5u           1 0 9 2 7d u u= − = − =  
tYTI5KW 4u                    4 0 4 2 4 7 30u u d= + = + × =             CASIO³W2+4O7p 
dUcenH 4 30u =  
KNna 5u                    5 0 5 2 5 7 37du u= + = + × =              CASIO³W2+5O7p 
dUcenH 5 37u =  
]TahrN_TI4³esovePAmYyk,alman100TMB½rcuHelxBITMB½rTI1dl;TI100. 
rkcMnYnTMB½rEdlmanelxxagcugCaelx 5. 

cemøIy 
rkcMnYnTMB½rEdlmanelxxagcugCaelx 5 
eyIg)ansVúItnBVnþ³ 5, 15, 25,..., 95  
rkcMnYnTMB½rKWrk n  
tamrUbmnþ³ 1 1nu un

d
−

= +              95 5 1 10
10

n −
⇒ = + =  

CASIO³Wa95-5 R10$+1p 
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dUcenHcMnYnTMB½rEdlmanelxxagcugCaelx 5mancMnYn10TMB½r. 
3>plbUktYénsVúItnBVnþ 
         eKmansVIútnBVnþ 1 2 3 4 5 6, , , , ,u u u u u u . 1u nig 6u ehAfatYedImnigtYcug. 2u nig 5u 3,u nig 4u ehAfa 
tYes μ IcMgayBItYedIm nigtYcug. 
eyIg)an³ plbUktYedImnigtYcugesμ InwgplbUktYYesμ IcMgayBItYedIm nigtYcug. 

1 6 2 5 3 4u u u u u u+ = + = +  
CaTUeTA³ ebIeKmansVIútnBVnþ 1 2 1 1, ,..., ,..., ,..., ,p n p n nu u u u u u− + −

��������

������������������
�����������������������

teY sμIcMgayBItcY ug
tYesIcμ MgayBItcY ug

tYcug

 

 
eyIg)an³ 1 2 1 3 2 1...n n n p n pu u u u u u u u− − − ++ = + = + = = +  
CaTUeTA 
    
plbUk ntYdMbUgénsVIútnBVnþEdlmantYTI1³ 1u nigtYTIn³ nu kMNt;eday  ( )1

2
n

n

u u n
S

+
=   

 
lMhat;KMrUTI! ³ eKmansVúItnBVnþ³51, 47, 43, .... 
kMNt;témø n EdleFVI[plbUk n tYdMbUg nS mantémøGtibrmanigkMNt;;témøén nS . 

cemøIy 
tag nu CatYTUeTAénsVúItnBVnþ . plsgrYm d  
eyIg)an³ 2 1 47 51 4d u u= − = − = −  
tamrUbmnþ³ ( )1 1nu u n d= + −  

    ( )( )51 1 4 51 4 4 55 4n n nu n u n u n= + − − ⇒ = − + ⇒ = −  
eyIg)an³ 0nu > cMeBaH 1, 2, 3,...,13n = nigcMeBaH 14n ≥ enaH 0nu <  
dUcenH nS mantémøGtibrmaluHRtaEt 1313, 55 4 13 3n u= = − × =  
tamrUbmnþ³ ( )1

2
n

n

n
S

u u+
=  

eyIg)an 
( ) ( )1 13

13 13 13
13 51 3 13 351

2 2
S S Su u+ +

= ⇒ = ⇒ =  
rk 13u  tam CASIO                                              CASIO³W55-4O13p 
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eyIg)an ³ 13u 3=  
rk 13S  tam CASIO                   CASIO³Wa(51+3)O13 R2p 

eyIg)an ³ 13S 351=  
lMhat;KMrUTI2 ³ eKerob\dæTIFøamuxpÞHmYyEdlmanragCactuekaNBñay. TIFøaenaHman\dæ18CYr. CYrTI1 
man\dæ!$ dMuehIyCYrbnþbnÞab;mancMnYn\dæelIsCYrmun! dMurhUtdl;CYrTI!*man#!dMu.etIeKRtUvcMNay\dæ 
b:unμandMuedIm,Ierob[eBjTIFøaenaH? 

cemøIy 
rkcMnYndMu\dæEdleKerobenAkñúgTIFøamuxpÞHenH 
cMnYndMu\dætamCYrEdlerobTIFøamuxpÞHenHbegáIt)anCasVúItnBVnþ³ 14,15,16,...,31  
eyIg)an³ 1 2 114, 15 14 1du u u= = − = − = 18 31,u =  
cMnYndMu\dæsrubKW 18S  
tamrUbmnþ³ ( )1

2
n

n

u u n
S

+
=  

enaH 
           ( ) ( )1 18

18 18 18
18 14 31 18 405

2 2
u uS S S+ +

= ⇒ = ⇒ =  
dUcenHkarerob\dæenATIFøamuxpÞHRtUvcMNay\dæGs;cMnYn $0%dMu. 
rk 18S  tam CASIO 

CASIO³ Wa(14+31)O18R2p 

cemøIy 18 405S =  
lMhat;KMrUTI3 ³ eKmankargarrdUvekþA2sRmab;ry³eBl3Exb¤12s)þah_. 
kargar A TTYl)anR)ak;ebovtS 400 000 erolkñúgmYyExehIytMeLIg100 000 erolerogral;Ex. 
kargar B TTYl)anR)ak;ebovtS100 000 erolkñúgmYys)þah_ehIytMeLIg5 000 erolerogral;s)þah_. 
etIeKKYreRCIserIsykkargarNamYyRbesIrCag ? 

cemøIy 
cMeBaHkargar A R)ak;ebovtSsrubry³eBl3ExKW 

400 000 500 000 600 000 1 500 000AS = + + = erol 
cMeBaHkargar B  
R)ak;ebovtSerob)anCasVúItnBVnþKW³ 12100 000; 105 000; 110 000 ;... ; u  
eyIgman 1 2 1100 000 ; 105 000 100 000 5 000du u u= = − = − = ; 12n = 12; u ? 
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rk 12u   
 tamrUbmnþ³ ( )1 1nu u n d= + −  

( )12 1 12 1 5 000 100 000 11 5000 155 000u u= + − = + × = erol 
rk 12S  
tamrUbmnþ³ ( )1

2
n

n

n
S

u u+
=  

( ) ( )1 12
12 12

12 100 000 155 000 12 1530 000
2 2

S Su u+ +
= ⇒ = =  

12S 1530 000= erol 
cMeBaHkargar A R)ak;ebovtSsrubry³eBl3ExKW³1 500 000 erol 
cMeBaHkargar B R)ak;ebovtSsrubry³eBl12s)aþh¾KW³1 530 000  erol 
dUcenHeKRtUverIsykkargar B edIm,I)anR)ak;ebovtSeRcIn. 
Rbtibtþi³ 
!> k>KNnaplbUk ( ) ( )6 1 4 9 ... 64− + − + + + +  
enHCaplbUktYénsVúItnBVnþEdlman³ ( ) ( )1 2 16, 1 6 5 , 64, ?nd nu u u u= − = − = − − − = =  
tamrUbmnþ³            1 1nn

d
u u−

= +            ( )[ ]64 6 1 15
5

n − −
⇒ = + =  

tamrUbmnþ³            ( )1

2
n

n

n
S

u u+
=  

eyIg)an               ( )[ ]
15

6 64 15 435
2

S − +
= =  

rk n  tam CASIO³ Wa(64-(-6)) R5$+1p 

eyIg)an³ 15n =  
rk 15S  tam CASIO³ Wa(-6+64)O15 R2p 

eyIg)an³ 15S 435=  

x>KNnaplbUk@%tYdMbUgénsVIútnBVnþ 2, 9, 16,.... 
eyIgman 1 2 1 252, 9 2 7, 25, ?d nu u u u= = − = − = =  
tamrUbmnþ ³ ( )1 1n n du u= + −            ( )25 2 25 1 7 170u = + − =  
tamrUbmnþ³ ( )1

2
n

n

u u n
S

+
=  

eyIg)an  
( ) ( )1 25

25 25
25 2 170 25 2150

2 2
S Su u+ +

= ⇒ = =  
rk 25u  tam CASIO³ W(2+(25-1)O7p 
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eyIg)an ³ 25 170u =  
rk 25S  tam CASIO³ Wa(2+170)O25 R2p 

eyIg)an ³ 25 2150S =  
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 emeronTI3     sVúItFrNImaRt 
 
1>niymn½yénsVúItFrNImaRt 
sVúItFrNImaRtCasVIúténcMnYnBitEdlmantYnImYy² ( eRkABItYTImYy ) esμ InwgtYmunbnÞab;KuNnwgcMnYnefr 
q mYyehAfaersug b¤pleFobrYm Edl ( )0q ≠ . 
]TahrN_³eKmansVúIt 2, 6, 18, ......CasVúItFrNImaRtEdlmantYTI1³ 1 2, 3qu = =  
eyIg)an 

2
1 2 1

1

3 4
3 2 4 3

2 3

2 6 2 3 3 3

18 6 3 3 3 54 18 3 3 3

.................................................................................................................

uu u u u
u uu u u uu u

= = = × = × ⇒ =

= = × = × ⇒ = = = × = × ⇒ =  

CaTUeTA 
ersugénsVúItFrNImaRttageday q kMNt;eday 32 4

1 2 3 1

... n

n

q u uu u
u u u u −

= = = = = . 

2>tYTInénsVúItFrNImaRt 
]TahrN¾³eKmansVúIt 2, 6, 18, 54, 162,... CasVúItFrNImaRtEdlmantYTI1³ 1 2, 3qu = = . 
eyIg)an 

1 2 1
2 2 3

3 2 1 1 4 3 1 1

2 6 2 3

18 6 3 54 18 3
...............................................................................................................................

q

q q q q q q q q

u u u
u u u u u u u u

= = = × = ×

= = × = × = × × = × = = × = × = × × = ×

1
1

.............
n

n qu u −= ×

 

CaTUeTA 
♦ ebI ( )nu CasVúItFrNImaRtEdlmantYTI1³ 1u nigmanersug q enaHtYTI n énsVúItFrNImaRtkMNt;eday³ 
 1

11 1 1
1

. , , 3n n nnn nu u q n n q
q
u uu u

−
−

−= ∈ ≥ ⇒ = ⇒ =�  

   ⇒
1 1

log 1, 0, 1, 0n n
q

un q q
u

u
u= + > ≠ >  

♦ ebI ( )nu CasVúItFrNImaRtEdlmantYTI1³ 0u nigmanersug q enaHtYTI n énsVúItFrNImaRtkMNt;eday³ 
 0 0

0

. , , 2n n nnn nq n n q
q u
u uu u u= ∈ ≥ ⇒ = ⇒ =�  

    ⇒
0 0

log , 0, 1, 0n n
q

un q q
u

u
u= > ≠ >  

♦ ebI ( )nu CasVúItFrNImaRtEdlmantYTI p ³ pu ( ), ,n p n p> ∈ ∈� � nigmanersug q enaH tYTI n én 
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     sVúItFrNImaRtkMNt;eday 

1

. n p n nn p
n p p n pq q

q
u uu u u u

− −
−= ⇒ = ⇒ =  

   ⇒ log , 0, 1, 0n n
q

p p
n p q qu u

u u= + > ≠ >  

lMhat;KMrUTI1 ³ eKmansVúItFrNImaRt6, 12, 24, 48, .... 
k>KNnatYTI14  
x>etIcMnYn384CatYTIb:un μan ? 

cemøIy 
k>KNnatYTI14  
eyIgman 2

1 2
1

126, 12, 2
6

q uu u u= = = = =  
tamrUbmnþ³ 1

1
n

n qu u −= ×  
eyIg)an ³ 14 1 13

14 1. 6 2 49152qu u −= = × =  
dUcenH 14 49152u =  
rk 14u tam CASIO 

CASIO³ W6O2f13p 

dUcenH 14 49152u =  
x>etIcMnYn384 CatYTIb:un μan ? 
eyIgman  ³ 2

1 2
1

126, 12, 2, 384, ?
6 nq nuu u uu= = = = = =  

tamrUbmnþ ³ 1
1

n
n qu u −= ×  

eyIg)an ³ 

1 1
1

1

1 6

34 . 384 6 2 384
3842 64

6
2 2

1 6
7

n n
n

n

n

q

n
n

u u − −

−

−

= ⇒ = ⇒ × =

= =

=
− =
=

 

dUcenHcMnYn384 CatYTI 7 . 
rk n tam CASIO 

eRbIrUbmnþ ³ 
1 1

log 1, 0, 1, 0n n
q

u un q q
u u

= + > ≠ >  

eyIgman  ³ 12, 6, 384nq u u= = =                   enaH 2
384log 1 7

6
n = + =  

CASIO  ³ Wi2$a384R6 $$+1p 
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dUcenH 7n =  
lMhat;KMrUTI2 ³ RbCaCnenATIRkugmYymancMnYn @ lannak;kñúgqñaM @000ehIymankMeNIn 4% kñúgmYyqñaM. 
bgðajfacMnYYnRbCaCnRbcaMqñaMbegáIt)anCasVúItFrNImaRt nigBüakrTuknUvcMnYnRbCaCnkñúgqñaM@020. 

cemøIy 
RbCaCnkñúgqñaM@000KW 1 2u = lannak; 
RbCaCnkñúgqñaM@00!KW ( ) ( )2 2 2 0.04 2 1.04u = + × = × lannak; 
RbCaCnkñúgqñaM@00@KW ( ) ( ) ( ) ( )23 2 1.04 2 1.04 0.04 2 1.04u = + × = × lannak;  
RbCaCnkñúgqñaM @003KW ( ) ( ) ( ) ( )2 2 3

4 2 1.04 2 1.04 0.04 2 1.04u = + × = × lannak; 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
RbCaCnkñúgqñaM @020KW ( )20

21 2 1.04 4.382246u = = lannak; 
KNna 10u tam CASIO 

CASIO³ W2O(1.04)f20p 

dUcenHRbCaCnkñúgqñaM @020nwgmancMnYnRbEhl 4.382246  lannak;. 
Rbtibtþi 
!>eKmansVúItFrNImaRt 3, 12, 48, 192, .... 
k>KNnatYTI(                           x>etIcMnYn!@@** CatYTIb:un μanénsVúIt ? 

cemøIy 
k>KNnatYTI( 
tamrUbmnþ³ 1

1
n

n qu u −= ×  
eyIgman 2

1 9
1

123, 4, 9, ?
3

q nuu uu= = = = =  
eyIg)an 9 1

9 3 4 196,608u −= × =  
KNnatYTI(tam CASIO 

CASIO³ W3O4f9-1p 

eyIg)an 9 196,608u =  
x>etIcMnYn!@@** CatYTIb:un μanénsVúIt ? 

1 1
log 1, 0, 1, 0n n

qn q qu u
u u= + > ≠ >  

eyIgman 2
1

1

123, 4, 12, 288 , ?
3 nq nuu uu= = = = =  

4
12,288log 1 7

3
n = + =  
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dUcenH cMnYn !@,@**CatYTI&. 
rk n tam CASIO 

CASIO³ Wi4 $a12288R3$$+1p 

eyIg)an 7n =  
dUcenH cMnYn !@,@**CatYTI&. 
2>RKYsarmYyseRmcebIkKNnICamunsRmab;karsikSarbs;kUnKat;.enAeBlcab;kMeNItkUnrbs;Kat; 
Kat;)anykR)ak;cMnYn100,000 eroleTAep£IenAFnaKaredayTTYl)ankarR)ak;tamGRta 6% kñúgmYyqñaM. 
FnaKarTUTat; karR)ak;mYyqñaMmþg. 
k>kMNt;cMnYnR)ak;srubenAral;cugqñaMnImYy²énbYnqñaMdMbUg nigkMNt;cMnYnR)ak;srubenAcugqñaMTI n . 
x>kMNt;cMnYnR)ak;srubenAcugqñaMTI@!. 

cemøIy 
k>kMNt;cMnYnR)ak;srubenAral;cugqñaMnImYy²énbYnqñaMdMbUg nigkMNt;cMnYnR)ak;srubenAcugqñaMTI n  
qñaMTI!KW ( ) ( )1 100 000 1 0.06 100 000 1.06u = + =  
qñaMTI@KW ( ) ( ) ( ) ( )2

2 100 000 1.06 100 000 1.06 0.06 100 000 1.06u = + × =  
qñaMTI#KW ( ) ( ) ( ) ( )2 2 3

3 100 000 1.06 100 000 1.06 0.06 100 000 1.06u = + × =  
qñaMTI$KW ( ) ( ) ( ) ( )3 3 4

4 100 000 1.06 100 000 1.06 0.06 100 000 1.06u = + × =  
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
cMnYnR)ak;srubenAcugqñaMTI n KW ( )100 000 1.06 n

nu =  
x>kMNt;cMnYnR)ak;srubenAcugqñaMTI@! 

( )21
21 100 000 1.06 339 956.36u = =  

kMNt;cMnYnR)ak;srubenAcugqñaMTI@! tam CASIO 

CASIO³ W100000O(1.06)f21p 

dUcenHcMnYnR)ak;srubenAcugqñaMTI@!KW 339 956.36 erol. 
3>plKuNtYesμIcm¶ayBItYcug³ 
ebI 1 2 1 1, , ..., ,..., ,..., ,p n p n nu u u u u u− + − CasVúItFrNImaRt.  
eK)an     1 2 1 1, ,..., ,..., ,..., ,p n p n nu u u u u u− + −

��������

������������������
�����������������������

teY sμIcMgayBItcY ug
tYesIcμ MgayBItcY ug

tYcug
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CaTUeTA 
plKuNtYesμIcm¶ayBItYcuges μ InwgplKuNtYcugTaMgBIr. 
eKkMNt;sresr 1 2 1 3 2 1...n n n p n pu u u u u u u u− − − +× = × = × = = ×  
krNIBiess³ bIcMnYntKña ;a b nigc  CasVúItFrNImaRtsmmUl b c q

a b
= = b¤ 2a c b× =  b¤b a c= ×  

b ehAfamFümFrNImaRtén a nigc . 
4>plbUktYénsVúItFrNImaRt 
eKmansVúItFrNImaRt 1 2 3 2 1, , , ..., , ,n n nu u u u u u− −  
plbUk n tYdMbUgén sVúItFrNImaRtEdlmantYTImYy 1u nigpleFobrYm q Edl 1q ≠ esμ Inwg 

( )1 1
1

n

n
q

S
q

u −
=

−
 b¤ ( )1 1

1

n

n
q

S
q

u −
=

−
 . 

lMhat;KMrUTI!³ k>KNnaplbUk&tYdMbUgénsVúItFrNImaRt 5 10 20 40 ...+ + + + . 
x>KNnaplbUktYénsVúItFrNImaRt 2 6 18 ... 1458+ + + + . 

 
 

cemøIy 
k>KNnaplbUk&tYdMbUgénsVúItFrNImaRt 5 10 20 40 ...+ + + +  
tamrUbmnþ ( )1 1

1

n

n
q

S
q

u −
=

−
  

eyIgman 2
1

1

105, 2, 7
5

uq n
u

u = = = = =  

eyIg)an ( )7

7
5 2 1

635
2 1

S
−

= =
−

 
dUcenHplbUk&tYdMbUgKW 7 635S =  
rk 7s  tam CASIO 

CASIO³ Wa5O(2f7 $-1)R2-1p 

dUcenHplbUk&tYdMbUgKW 7 635S = . 
x>KNnaplbUktYénsVúItFrNImaRt 2 6 18 ... 1458+ + + +  
tamrUbmnþ ( )1 1

1

n

n
q

S
q

u −
=

−
  

eyIgman 2
1

1

62, 3, 1458, ?
2 n

uq n
u

u u= = = = =  

tamrUbmnþ 
1 1

log 1, 0, 1, 0n n
qn q qu u
u u= + > ≠ >  
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3
1,458log 1 7

2
n = + =  

eyIg)an ( )7

7
2 3 1

2,186
3 1

S
−

= =
−

 
dUcenH plbUktYénsVúItFrNImaRtKW 7 2,186S =  
rk 7s  tam CASIO³ Wa2O(3f7 $-1)R3-1p 

eyIg)an 7 2,186S =  
dUcenH plbUktYénsVúItFrNImaRtKW 7 2,186S = . 
lMhat;KMrYTI2³ esþc\NÐaeQ μaHsIur:am)anbBa¢a[Cagmñak;eFVIkþacRtgÁ ehIysnüafanwgCUnrgVan;tam 
tRmUvkarénCagenaHcg;)an.eBleFVIrYcCagenaHesñIsMuRKab;RsUvTaMgGs;Edldak;kñúgRkLacRtgÁTaMg^$ 
ehIyrebobdak;mandUcteTA³ 
!RKab;kñúgRkLaTImYy @RKab;kñúgRkLaTIBIr $RKab;kñúgRkLaTIbI *RKab;kñúgRkLaTIbYn,…,  cMnYnRKab; 
RsUvkñúgRkLabnÞab;es μ InwgcMnYnRKab;RsUvRkLamunKuNnwg@. 
KNnaplbUkcMnYnRKab;RsUvTaMgGs;EdlRtUvdak;elIRkLacRtgÁTaMg^$ RkLa. 

cemøIy 
cMnYnRKab;RsUvEdldak;elIRkLacRtgÁTaMg^$RkLabegáIt)anCasVIútFrNImaRt1, 2, 4, 8, ... b¤

0 1 2 32 , 2 , 2 , 2 , ...  
tamrUbmnþ³ ( )1 1

1

n

n
q

S
q

u −
=

−
  

eyIgman 
2

1
1

21, 2, 64
1

q nuu u= = = = =
( )64

64
64

1 2 1
2 1 18,446,744,073,709,551,615

2 1
S

−
⇒ = = − =

−
 

dUcenHeyIg)ancMnYnRKab;RsUvKW³18,446,744,073,709,551,615  
rk 64S tam CASIO³ Wa1O(2f64$-1)R2-1p 

dUcenHeyIg)ancMnYnRKab;RsUvKW³18,446,744,073,709,551,615. 
Rbtibtþi 
!> eKmansVúItFrNImaRt 6,3, 1.5, 0.75, ... .KNna 
k>tYTI&                      x>plbUk&tYdMbUgén sVúItFrNImaRt. 

cemøIy 
k>tYTI& 
eyIgman 2

1 7
1

36, 0.5, 7, ?
6

q nuu uu= = = = =  
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tamrUbmnþ³ 1
1

n
n qu u −= ×                           

7 1

7
1 36 0.09375
2 32

u
−

⎛ ⎞= × = =⎜ ⎟
⎝ ⎠

 
rk 7u tam CASIO³ W6O(a1R2$)f7-1p 

dUcenH 7 0.09375S =  
x>plbUk&tYdMbUgén sVúItFrNImaRt 
tamrUbmnþ³ ( )1 1

1

n

n
q

S
q

u −
=

−
 

( )( )7

7
6 0.5 1

11.90625
0.5 1

S
−

= =
−

  
rk 7S tam CASIO³ Wa6O((0.5 

)f7$-1)R0.5-1$p 

@>elak 
B )andak;R)ak;100$ eTAepJIkñúgKNnIsnSMénFnaKarmYyCaerogral;edayTTYl)anGRtakarR)ak;smas 
10% kñúgmYyqañM.FnaKarTUTat;GRtakarR)ak;mYyExmþg.R)ak;srubEdl elak B TTYl)anenAcugqñaMTI5KW 

2 3 600.10 0.10 0.10 0.10100 1 100 1 100 1 ... 100 1
12 12 12 12

A ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞= × + + × + + × + + + × +⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

. 
KNna A . 

cemøIy 
KNna A  
enHCaplbUktYénsVúItFrNImaRtEd

1 60
0.10 0.10 12.1100 1 , 1 , 60, ?
12 12 12

u q n S A⎛ ⎞ ⎛ ⎞= × + = + = = =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 

tamrUbmnþ³ ( )1 1
1

n

n
q

S
q

u −
=

−
                            

60

60

1210 12.1 1
12 12

7,808.24$12.1 1
12

S

⎛ ⎞⎛ ⎞ −⎜ ⎟⎜ ⎟⎝ ⎠⎝ ⎠= =
−

  

dUcenH 7,808.24$A =   
KNna A  tam CASIO³aa1210R12((a12.1R12 

)Rf60$-1)Ra12.1R12$-1p 

dUcenH 7,808.24$A =   
#>e)a:lmYyeyaldMbUg)anRbEvgFñÚ18cm nigeyalCabnþbnÞab;mkeTotedaymþg²manRbEvgFñÚ0.95cm  
énRbEvgFñÚmun. 
k>kMNt;RbEvgFñÚbnÞab;BIeyal)an10dg. 
x>eRkayBIeyal)an!%dg.kMNt;RbEvgFñÚsrubénkareyal)an15dg. 
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cemøIy 

k>kMNt;RbEvgFñÚsrubénkareyal)an10dg 
eyIg)ansVúItFrNImaRtdUcxageRkam³ 

( ) ( )2 318, 18 0.95, 18 0.95 , 18 0.95 ,...× × ×  
eyIgman 1 18, 0.95, 10q nu = = =  
tamrUbmnþ³ ( )1 1

1

n

n
q

S
q

u −
=

−
 

eyIg)an ( )( )10

10
18 0.95 1

144.45
0.95 1

S
−

= =
−

 
dUcenHRbEvgFñÚsrubénkareyal)an10dgKW³ 10 144.45S cm=  
KNna 10S  tam CASIOWa18O((0.95)f10$-

1)R0.95-1p 

dUcenHRbEvgFñÚsrubénkareyal)an10dgKW³ 10 144.45S cm=  
x>kMNt;RbEvgFñÚsrubénkareyal!%dg 

tamrUbmnþ³ ( )1 1
1

n

n
q

S
q

u −
=

−
                            ( )( )15

15
18 0.95 1

193.21
0.95 1

S
× −

= =
−

 
dUcenHRbEvgFñÚsrubénkareyal)an15dgKW³ 15 193.21S cm=  
KNna 14S  tam CASIOWa18O((0.95)f15$- 
1)R0. 95-1p 

dUcenHRbEvgbnÞab;BIeyal)an15dgKW³ 15 193.21S cm=  
5>sVúItFrNImaRtGnnþtY 
eKmansVúItFrNImaRt 1 2 3 1, , ,..., ,n nu u u u u− nigersug q Edl 1q < . 
plbUkGnnþtYénsVúItFrNImaRtKW 1

1
S

q
u

∞ =
−

. 

lMhat;KMrUTI1³KNnaplbUktYénsVúItFrNImaRtGnnþtY 2 26 2 ...
3 9

+ + + + . 
CaplbUktYénsIVútFrNImaRt GnnþtYEdl 2

1
1

2 16,
6 3

q uu u= = = =  

tamrUbmnþ 1
1

S
q

u
∞ =

−
                                                         eyIg)an 6 911

3

S∞ = =
−

 

dUcenH 9S∞ =  
rk S∞tam CASIO    Wa6R1-a1R3p 

dUcenH 9S∞ =  
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lMhat;KMrUTI2³sresrcMnYnTsPaKxYb 4.57 CacMnYnRbPaKsniTanEdlmanTMrg; a
b

. 
cemøIy 

4.57 4 0.57 0.0057 0.000057 ...= + + + +  
cab;BItYTI@CaplbUktYénsVúúItFrNImaRtEdl 1

0.0057 10.57, 0.01 , ?
0.57 100

u q S∞= = = =  
1 0.57 19

1 1 0.01 33
uS

q∞ = = =
− −

 

eyIg)an 19 1514.57 4
33 33

= + =  
dUcenH 1514.57

33
=  

rk 4.57 tam CASIO      W4+a0.57R1-0.01p 

dUcenH 1514.57
33

=  
lMhat;KMrUTI3³eKeyale)a:lmYyelIkdMbUg)anFñÚmYyRbEvg 24dm bnÞab;mkRbEvgFñÚmYyfycuH 20%  
CabnþbnÞab;.kMNt;RbEvgKnøgsrubénlMeyale)a:lcab;BIeBldMbUgdl;eBlvaQb;. 

cemøIy 
kMNt;RbEvgKnøgsrubénlMeyale)a:lcab;BIeBldMbUgdl;eBlvaQb; 
eyIg)an tYTI!KW 1 24u = pleFobrYmKW 80% 0.8q = =   , 1q <  
tamrUbmnþ 1

1
S

q
u

∞ =
−

                                     24 120
1 0.8

S∞ = =
−

 
dUcenH RbEvgKnøgsrubénlMeyale)a:lcab;BIeBldMbUgdl;eBlvaQb;KW 120dm . 
KNna S∞  tam CASIO                                              Wa24R1-0.8p 

dUcenH RbEvgKnøgsrubénlMeyale)a:lcab;BIeBldMbUgdl;eBlvaQb;KW 120dm. 
Rbtibtþi 
k>KNnaplbUktYénsVúItFrNImaRtGnnþtY  16 12 9 ...+ + +  
eyIgman 1

12 316,
16 4

qu = = =  
tamrUbmnþ 1

1
uS

q∞ =
−

                          16 6431
4

S∞ = =
−

 

dUcenH 64S∞ =  
CASIO³ Wa16R1-a3R4p 

dUcenH 64S∞ =  
x> sresrcMnYnTsPaKxYb0.235 CacMnYnRbPaKsniTanEdlmanTMrg; a

b
. 
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cemøIy 
0.235 0.235 0.000235 0.000000235 ...= + + +  
CaplbUktYénsVúItFrNImaRtGnnþtYEdl 1

0.000235 10.235, 0.001
0.235 1000

qu = = = =  
tamrUbmnþ 1

1
uS

q∞ =
−

                                                    0.235 235
1 0.001 999

S∞ = =
−

 

dUcenH 235
999

S∞ =  
CASIO³ Wa0.235R1-0.001p 

dUcenH 235
999

S∞ =  
K>bursmñak;)anelatBIelIs<anedaycgExSBYreTAnwgkeCIgrbs;Kat;EdlmanRbEvg120m ehIyyWteLIg 
mkvij)an 1

3
énRbEvgExSedIm.ral;eBlEdlyWteLIgvanwgFøak;cuHmkvij)an 2

3
énRbEvgExSEdlyWt 

eLIg. KNnaRbEvgExSsrubcab;taMgBIKat;elatcuHrhUtdl;ExSmanlMnwg. 
cemøIy 

tambMrab;eyIg)anRbEgsrubKW 1 2S S S= + Edl 
2 2 3 3

1

2 3

1

1 2 1 2 1 2120 120 120 120 ...
3 3 3 3 3 3

2 2 2120 120 120 120 ...
9 9 9

S

S

⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞= + × × + × + × +⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

⎛ ⎞ ⎛ ⎞= + × + × + × +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 

1
1

120 1080
21 71
9

S S
q

u
∞= = = =

− −
 

2 2

2

1
2

120 120 1 2 120 1 2 ...
3 3 3 3 3 3 3

120
3603

21 71
9

S S

S S
q

u

∞

∞

⎛ ⎞ ⎛ ⎞= = + × × + × +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

= = = =
− −

 

1 2
1080 360 1440

7 7 7
S S S= + = + =  
dUcenH RbEvgsrub KW ³1440 205.71

7
m m=  

CASIO³ Wa120R1-a2R9$$+aa120R3 

$R1-a2R9p 

dUcenH RbEvgsrub KW ³1440 205.71
7

m m=  
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  emeronTI1    GnuKmn_Gics,:ÚNg;Esül 
 
1 >niymn½y ³ GnuKmn_ , 0 , 1 ,xy a a a x= > ≠ ∈� ehAfaGnuKmn_Guics,:ÚNg;Esül . 
2 >sV½yKuN   
     CaTUeTA ³ ebI a nig b CacMnYnBit , 0a b ≠  ehIy m  nig n CacMnYnKt; eK)an ³ 

•  m n m na a a +× =     •
m

m n
n

a a
a

−=    

•
1 1,n n

n na a
a a

−
−= =   • ( )nm mna a=   

• ( ) ,
n n

n n n
n

a aab a b
b b

⎛ ⎞= =⎜ ⎟
⎝ ⎠

  •
m

n m na a=  

]TahrN_TI1 ³ KNnarYcsRmYlkenSam  
k> 14 26 14 26 40m m m m+× = =    x> 7 11 12 7 11 12 309 9 9 9 9+ +× × = =  

]TahrN_TI2 ³ KNnarYcsRmYlkenSam  
 k> 

5
5 1 4 , 0n n n n

n
−= = ≠    x> 

2112
2112 102 2010

102

7 7 7
7

−= =  
]TahrN_TI3 ³ KNnarYcsRmYlkenSam 
 k> 2

2

1 0k k
k

− = ≠      x> 2011
2011

15
5

− =  
]TahrN_TI4 ³ KNnarYcsRmYlkenSam  
 k> ( )153 455 5=      x> ( )34 2 4 2 3 4 6 10p p p p p P× += × = =  
]TahrN_TI5 ³ KNnarYcsRmYlkenSam  
 k> 

2010 2010

2010

3 3
2 2

⎛ ⎞ =⎜ ⎟
⎝ ⎠

    x> ( )5 5 5 52 2 32a a a= =  

]TahrN_TI6 ³ KNnarYcsRmYlkenSam 
k> 

2
3 2 33 3=      x> 

5
7 5710 10=  

 

CMBUk 
2 GnuKmn_Gics,:ÚNg;Esül nigGnuKmn_elakarIt 
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3>b£sTI n 

CaTUeTA ³ cMnYnBitviC¢man a manb£skaerBIrKW ,a a−  . 
CaTUeTA ³ cMnYnBit a nig 2n ≥ CacMnYnKt;rWuLaTIbviC¢maneK)an 
- ebI n na a= Edl n CacMnYnKU   - ebI n na a= Edl n CacMnYness . 

]TahrN_TI1 ³ 2 4 2x x= ⇒ = ±  
]TahrN_TI2 ³ 3 327 27 3x x= ⇒ = =   
4>sg;RkabénGnuKmn_Gics,:ÚNg;Esül 
]TahrN_TI1 ³ sg;Rkabén ( ) 3xf x =  
taragtémøelx 

x  -@       -!        0        !       @ 
y  1

9
         1

3
       !        #      ( 

]TahrN_TI2 ³ sg;Rkabén 1( )
3

x

f x ⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

taragtémøelx 
x  -@       -!        0        !        @ 

     y  (        #         !         1
3

      1
9

      
5>edaHRsaysmIkarGics,:ÚNg;Esül 
]TahrN_ ³ edaHRsaysmIkarGiucs,:ÚNg;EsülxageRkam 

k> 13 9x+ =  
1 23 3 1 2 1x x x+⇔ = ⇔ + = ⇒ =  

 dUcenH cemøIysmIkarKW 1x = . 
x> 2 34 1x− =  

2 3 0 34 4 2 3 0
2

x x x−⇔ = ⇔ − = ⇒ =  
 dUcenH cemøIysmIkarKW 3

2
x = . 

K> 1xx x+ = mann½ykalNa 0x ≠  
1

1 1
0

xx x
x

x

+⇔ =
⇔ + =
⇒ =

 

 dUcenH smIkarKμancemøIy . 
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rebobKNnaGnuKmn_Giucs,:ÚNg;EsüledayeRbIma:sIunKitelx 

1>sV½yKuN nigb£sTI n  
]TahrN_TI1 ³ KNna 52  

eyIgRtÚveRCIserIs 2f5penaHeK)an 52 32=  . 
]TahrN_TI2 ³ KNna ( )4310  

eyIgRtÚveRCIserIs(10f3$)f4p 

enaHeK)an ( )43 1210 10=  . 

]TahrN_TI3 ³ KNna 
323

5
⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟⎜ ⎟⎝ ⎠⎝ ⎠

 

eyIgRtÚveRCIserIs((a3R5$)f2$)f3pn 

enaHeK)an 
323 729 0.046656

5 15625
⎛ ⎞⎛ ⎞ = =⎜ ⎟⎜ ⎟⎜ ⎟⎝ ⎠⎝ ⎠

 . 

]TahrN_TI4 ³ KNna 
3

3

4

5
2

⎛ ⎞
⎜ ⎟⎜ ⎟
⎝ ⎠

 

eyIgRtÚveRCIserIs(aqs5Rqf4$2$$)f3p 

enaHeK)an  
3

3

4

5 2.973017788
2

⎛ ⎞
=⎜ ⎟⎜ ⎟

⎝ ⎠
. 

]TahrN_TI5 ³ KNna 6 64x =  
eyIgRtÚveRCIserIs Q)f6$Qr64qrp 

enaHeK)an  2x = . 
]TahrN_TI6 ³ KNna 5 43x =  

eyIgRtÚveRCIserIs Q)f5$Qr3f4qrp 

enaHeK)an  2.402284x = . 
2>sg;Rkab 
]TahrN_TI1 ³ eK»üGnuKmn_ 2xy =  

rebob»ütaragtémøelx 
RtÚvcUl w72fQ)peyIgcg;»ütémøelxBIcenøaHNak¾)an ebIeyIgcg;)ancenøaH 
BI-@ eTA @ enaHeKcucbnþ -2p2pebIeyIgcg;)ancenøaH mYyÉktaenaHeKRKan;Etcucp 
eK)antaragdUcxageRkam³ 
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x  -@       -!        0        !        @ 
    y  0.25    0.5       !         @       $      

]TahrN_TI2 sg;RkabénGnuKmn_ ( ) 1
2

x

f x ⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

w7(a1R2$)fQ)p-3p3ppenaH  
x   -#    -@       -!        0        !        @        # 

     y     *     $        @         !       0>%    0>@%   0>!@% 
3>edaHRsaysmIkar 
k> 2 1x =  
2fQ)$Qr1qrp enaH 0x =  . 

x> 1 2
2

x
⎛ ⎞ =⎜ ⎟
⎝ ⎠

 

(a1R2$)fQ)$Qr2qrp enaH 1x = −  . 

lMhat; 
!> KNna 
 k> 2 3×      x> 3 33 5×         K> 4 4 48 9 72× ×  

cemøIy 
KNna 
k> 2 3×  
s2$Os3$p enaH 2 3 6 2.449489743× = =      . 
x> 3 33 5×  

qs3$Oqs5p enaH  3 33 5 2.466212074× = . 

K> 4 4 48 9 72× ×  

qf4$8$Oqf4$9$Oqf4$72p 

enaH 4 4 48 9 72 8.485281374× × =  

@> eRbóbeFob 
 3 33 6 8125 2 2 31 2 45 5 8      k > nig         x > ngi          K > ngi    

cemøIy 
eRbóbeFob 

3 35 2 2 31   k > ngi     
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• 5qs2p    6.299605249 
• 2qs31p 6.282761305 

enaH 3 35 2 > 2 31     b¤    332 31 5 2<   . 
3 122 45   x > ngi     

• qs2p              eK)an 3 2 1.25992=  

• qf12$45p eK)an 12 45 1.37330=  

enaH  312 45 2>   b¤   3 122 45<  
6 85 8   K > ngi     

• qf6$5p     enaH   6 5 1.30766=  

• qf8$8p  enaH   8 8 1.29683=  

enaH  6 85 8>   b¤   8 68 5<  . 
#> KNnakenSam  32 3 14.5 16 72

3 2 4
E = + +  

a2R3$s4.5$+a3R2$qs16$+a1

R4$s72p enaH 7.315297056E = . 

4>edaHRsaysmIkarGics,:ÚNg;Esül 
2 32x = k >  

2fQ)$Qr32qrp  enaH 5x =   . 
( )

2 4 31 1x xx − ++ = x >  
(Q)+1)fQ)f2$-4Q)+3$Qr1 

qrp  enaH 3x =   . 
( ) ( )2 3 2 3 2

x x
− + + = K >  

(2-s3$)fQ)$+(2+s3$)fQ)$ 

Qr2qrp  enaH 0x =   . 
( )23 6561

x

= X >  
3f(2fQ)$)$Qr6561qrp enaH 3x = .  

( )481 9
x

= g >  
81f(4fQ)$)$Qr9qrp  enaH 0.5x = −   . 

( ) ( ) ( )3 4 2 9 5 6 0x x x+ − = c >  
3(4fQ)$)+2(9fQ)$)-5(6fQ) 

$)Qr0qrp  enaH 0x =   . 
( )33 1

x

= q >  
3f(3fQ)$)$Qr1qrp enaHKμanb¤seT. 
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( ) ( )2 3 2 3 4
x x

+ + − = C >  
(s2+s3$$)fQ)$+(s2-s3$$)f 

Q)$Qr4qrp  enaH   2x = − . 
5> mIgsy)anykR)ak;mYycMnYneTAepJIrenAFnaKarmYy edayTTYl)anGRtakarR)ak; 6% kñúgmYyqñaM. 
ry³eBl & qñaMeRkaymkKat;)an dkR)ak;BIFnaKarenaHvij edayTTYl)anR)ak;srubcMnYn 300 duløar. 
 etImIgsymanR)ak;edImcMnYnbu:n μan? 

cemøIy 
kMNt;R)ak;edImrbs;mIgsy 

tamrUbmnþ   ( )1 tA p r= +   
( )1 t

Ap
r

⇒ =
+

 

eday    300$ , 7 , 6% 0.06A t r= = = =qñaM  
     

( )7
300 199.51$

1 0.06
p⇒ = =

+
 

a300R(1+0.06)f7$p  enaH   199.51$p = . 
dUenH  R)ak;edImrbs;mIgsyKW 199.51$p = . 

6> mnusSmñak;manGayu 30 qñaM )anykR)ak; 50,000erol eTAepJIrenAFnaKarmYyedayTTYl)an GRtakar 
R)ak; 4% kñúgmYyqñaM. etIKat;manR)ak;srubcMnYnb:unμanenAkñúgFnaKar? ebIbc©úb,nñKat;manGayu 65 qñaM. 

cemøIy 
 kMNt;R)ak;srub 
tamrUbmnþ   ( )1 tA p r= +    
eday    50,000 ; 4% 0.04 ; 65 30 35p r t= = = = − =erol qañ M  
     ( )3550,000 1 0.04A⇒ = +  

50000(1+0.04)f35$p 

enaH 197,300A = erol. 
dUenH  R)ak;srub KW 197,300A = erol. 

7> mnusSmñak;)anTijrfynþfμ ImYyeRKÓgkñúgtémø 45,000 duløar. rfynþenaHcuHéfø 15%  Caerogral;qñaM. 
rktémørfynþkñúgry³eBl 7 qñaM eRkay. 

cemøIy 
 kMNt;témørfynþkñúgry³eBl 7 qñaM eRkay 
tamrUbmnþ   ( )1 ty x r= −  
eday   45,000$ ; 15% 0.15 ; 7x r t= = = =                   ( )745,000 1 0.15y⇒ = −  
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45000(1-0.15)f7$penaH  14,426$y = . 
dUenH   ry³eBl & qñaM eRkay témørfynþenAsl;RtwmEt 14,426$  . 
8> sg;RkabénGnuKmn_xageRkamkñúgtRmuyEtmYy 
   k> ( ) 2xf x =   x> ( ) 5xg x =     K> ( ) 10xh x =  

taragtémøelxén ( ) 2xf x =  
w72fQ)p-3p3pp 

enaH   
    x      -#       -@        -!         0         !         @        # 
 ( )f x  0>!@%    0>@%     0>%        !          @         $        * 

taragtémøelxén ( ) 5xg x =  
w75fQ)p-2p2pp 

enaH   
  x   -@           -!             0             !             @     
( )g x    0>0$         0>@            !             %            @% 

taragtémøelxén ( ) 10xh x =  
w710fQ)p-2p2pp 

enaH   
   x     -@           -!            0             !             @         
( )h x     0>0!        0>!            !             !0          !00 

 

9> sg;RkabénGnuKmn_xageRkamkñúgtRmuyEtmYy 
 k> 1( )

2

x

f x ⎛ ⎞= ⎜ ⎟
⎝ ⎠

  x> ( ) 1
5

x

g x ⎛ ⎞= ⎜ ⎟
⎝ ⎠

  K> ( ) 1
10

x

h x ⎛ ⎞= ⎜ ⎟
⎝ ⎠

  

cemøIy 
taragtémøelxén 1( )

2

x

f x ⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

w7(a1R2$)fQ)p-2p2ppenaH 
   x      -@           -!             0             !             @     
( )g x       $             @             !           0>%          0>@% 

cMENk x nig K eFVIdUcxagelI 
10 > cUrkMNt;témø a edayeRbIExSekagén ( ) xf x a= Edlkat;tamcMNucnImYy²dUcxageRkam³  
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( ) ( ) ( ) ( ) ( ) ( )1 13,216 , 5,32 , 3,512 , 4,256 , 2, 64 , 3, , 3,343 , ,3
216 3

A B C D E F G H⎛ ⎞ ⎛ ⎞− − −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠  

cemøIy 
kMNt;témø a eRbIExSekagén ( ) xf x a=  

- kat;tam ( )3, 216A enaHeK)an 3 3216 216a a= ⇒ =  
qs216peK)an 6a =  . 
- kat;tam ( )5,32B enaHeK)an 5 532 32a a= ⇒ =  
qf5$32penaHeK)an 2a =  . 
epSgeToteFVItamKMrUxagelI 
 
11> sg;RkabénGnuKmn_xageRkam³  
 k> ( ) xf x x=    x> ( ) (2)xf x x=    K> ( ) 12xf x −=  
 X> ( ) 2

2 xf x −=   g> ( ) 2 2x xf x −= +  . 
cemøIy 

sg;RkabénGnuKmn_xageRkam³  
 k> ( ) xf x x=    
taragtémøelx 
w7(Q))fQ)p-3p3ppenaH 
 

   x    -#           -@           -!        0         !        @          # 
( )f x  -0>0#       0>@%         -!        ∞         !        $          @& 

x> ( ) (2)xf x x=  
taragtémøelx 
w7Q)(2fQ)$)p-2p2ppenaH 
 

   x      -@           -!             0             !             @     
( )f x     -0>%        -0>%          0             @             * 

epSgeToteFVItamKMrUxagelI 
12 edaHRsaysmIkar 
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 k> 2 4 13
27

x x+ =    x> 253 9 27x x⋅ =   K> 23 2 14 16x x+ + = . 
cemøIy 

edaHRsaysmIkar 
 k> 2 4 13

27
x x+ =  

3fQ)f2$+4Q)$Qra1R27qrp 

enaHcemøIy 1x = − . 
 x> 253 9 27x x⋅ =  
(3f5Q)$)(9fQ)f2$$)Qr27q
rp 

enaHcemøIy 0.5x = . 
 K> 23 2 14 16x x+ + =  
4f3Q)f2$+2Q)+1$Qr16qrp 

enaHcemøIy 0.3333333x = . 
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 emeronTI2      GnuKmn_elakarIt 
  
1>GnuKmn_Rcas 
1>1 sBaØaNénGnuKmn_Rcas 
 enAkñúgcMNucenHedIm,Iyl;GMBIsBaØaNénGnuKmn_RcaseyIgsikSakarKNnatémøelxénGnuKmn_ 
enaHeday eRbIm:asIunKNnaCaCMnYykñúgkarKNna)an. 
]TahrN_ ³ eKmanGnuKmn_ f  kMnt;eday ( ) 2 2f x x= +       
 KNnatémøelxén ( )f x cMeBaH 1, 2, 3x x x= = =   
 ebI 1x = enaH (1) 4f = eK)anKUmanlMdab; (1,4)  
 ebI 2x = enaH (2) 6f = eK)anKUmanlMdab; (2,6)  
 ebI 3x = enaH (3) 8f =  eK)anKUmanlMdab; (2,8)  

esckþIENnaMGMBIkarcUlrkkmμviFIkñúgm:asIun  
edIm,IcUlkmμviFIbBa©ÚlxagelIsUmcucw7 enaHvaecjpÞaMg           
eBlenaHeyIgGacbBaÞÚlGnuKmn_ ( ) 2 2f x x= + )anedayGnuvtþdUcxageRkam³ 
bBa©Úl 2 2x +             2Q)+2bnÞab;mkcucpenaHeGRkg; 
manbgðaj    KWvasYreyIgedIm,I[eyIgkMNt;témøcab;epþIm edayeyIg  
cg;kMNt;témøcab;BI 1 enaHeyIgcuc1penaHeGRkg;m:asIunbgðajeyIgbnþeTotKW       

            
                
mann½yfavasYreyIgkMNt;témøcugeRkay3  enaHeyIgcuc3penaHeGRkg;m:asIunbgðaj    
          
vasYreyIg kMNt;;RbEvgcenøaHCMhanesμIr 1 enaHeyIgcuc1peBlenaHvabgðaj                    

  

 niymn½y³ ebIKU ( , )a b epÞogpÞat; ( )f x ehIy ( , )b a epÞogpÞat 1( )f x− enaH 1( )f x−  
 CaGnuKmn_Rcas; énGnuKmn_ ( )f x . 
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( )f x x=         1 2( )f x x− =   

1>2 RkabénGnuKmn_Rcas ( )f x      
   ]TahrN_³ y x=  

f nig 1f −  CaGnuKmn_RcasKña ebI ( , )M a b f∈              b      ( ),M a b                      B  
enaH ' 1( , )M b a f −∈  sg;cMNuc ( , )A a a  nig ( , )B b b     ( )1f x−  
eK)ankaer 'AMBM . 
( )AB CabnÞat;mansmIkar y x=      a         

                      
eRBaHvakat;tamcMNucEdlmanGab;sIus 
esμ InwgGredaen .                                

( , )M a b qøúHKñanwg ' ( , )M b a  eFobnwgbnÞat; ( )AB     
dUcenHRkabénGnuKmn_Rcas 1f −  RtUvqøúHnwgRkabénGnuKmn_   f  eFobnwgbnÞat ; y x= .  
CaTUeTA³ebIGnuKmn_BIr ( )f x  nig ( )g x RcasKña enaHRkabénGnuKmn_TaMgBIrqøúHKña eFobnwgbnÞat; 

y x= . 
lMhat;KMrU ³ eK[GnuKmn_ ( )f x x=  Edl 0x ≥  . cUrkMNt;GnuKmn_Rcasén f  

rYcsg;Rkabrbs;va. 
cemøIy  eKman ( )f x x= b¤  ( )2( )f x x=  eK)an 2x y=  
yk x CYseday y nig y CYseday x eK)an 2y x=        
ehtuenH 1 2( )f x x− = CaGnuKmn_Rcasén ( )f x x=  
sg;Rkabén ( )f x x=  nig 1 2( )f x x− =             

               
                                                                                                                                 

 x         ( )f x  x   1 ( )f x−        
 0      0  0   0                   

 1      1 1            1                             
 4             2          2   4  

 
1>3>sBaØaNénGnuKmn_elakarIt³ 
 ebIeKmansmIkar 2 3, ( 0)x x= ≥ enaHeKTaj)an 3x =  

xa b0

( )' ,M b a

( )1 2f x x− =

y x=

( )f x x=

4

2

42

1

1

A
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 CaTUeTA  ebIeKmansmIkar 2 , ( , 0)y x x y= ≥ enaHeKTaj)an y x= bJ 
( )f x x= ehAfaGnuKmn_bJskaer vaCaGnuKmn_RcasénGnuKmn_karr. 

dUcKñaEdr ebIeKmansmIkarGics:,ÚNg;Esül 2 3x = eKeRbIsBaØa 2log 3  edIm,I[témøén x  KW 2log 3x =   
2log 3 Ganfa elakarIteKal @ én # 

ebI 2x y=  ( 0)y >  enaHeK)an 2logx y=  
2logx y=  b¤ 2( ) logf x x=  ehAfaGnumn_elakarIteKal @  

vaCaGnuKmn_RcasénGnuKmn_Gics:,ÚNg;Esül 2x  . 
CaTUeTA ³ ebIeKman xa y=  enaH  log , 0, 0, 1ax y y a a= > > ≠  ehIy ( ) xf x a=  manGnuKmn_Rcas 

1( ) logaf x x− =  CaGnuKmn_elakarItén x  eKal a  . 
krNI 10a =  10, log x  ehAfa  elakarItTsPaK eKGacsresredaygay log x  
lMhat;KMrU  KNna  2log 64    ,   3log 243      2

1log
16

  ,  2log 1   
cemøIy³  eKKNnatémøelakarIttamGnuKmn_Rcas 
  logx

aa y x x= ⇔ =  
 -cMeBaH  2log 64  
 tag 2log 64 64 2xx= ⇔ =  b¤ 62 2 6x x= ⇒ =  

> edIm,IKNnaeKRtUvcUlkmμviFIcuc  w1 

     bBa©Últémø 62 2x= edaycuc2f6$Qr2fQ)qr ( )SOLVE p             

eK)ancemøIyes μ Inwg 6x =  
 -cMeBaH  3log 243  

tag 3log 243 243 3xx= ⇔ =  b¤ 53 3 5x x= ⇒ =  
> edIm,IKNnaeKRtUvcUlkmμviFIcuc  w1 

     bBa©Últémø 53 3x= edaycuc3f5$Qr3fQ)qr ( )SOLVE p            

   eK)ancMelIyesμ Inwg 5x =  
 -cMeBaH  2

1log
16

 
tag 2

1 1log 3
16 16

xx= ⇔ =  b¤ 42 2 4x x− = ⇒ = −  

edIm,IKNnaeKRtUvcUlkm μviFIcuc  w1 

   bBa©Últémø 42 2x− =  edaycuc2f-4$Qr2fQ)qr ( )SOLVE      

                                                         p                

   eK)ancMelIyesμ Inwg 4x = −  
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 -cMeBaH   2log 1 
tag 2log 1 1 2xx= ⇔ =  b¤ 02 2 0x x= ⇒ =  
edIm,IKNnaeKRtUvcUlkm μviFIcuc  w1 

    bBa©Últémø 02 2x=  edaycuc2f0$Qr2fQ)qr ( )SOLVE p             

      eK)ancemøIyesμ Inwg 0x =  
 2>2>lkçN³énGnuKmn_elakarIt 
 eday 1a a= enaH 1 loga a=  ehIy 0 1a =  enaH 0 log 1a=  
 eK)an log 1a a =  nig log 1 0a =  
 
1-lkçN³TI1³   2-lkçN³TI2¬RbmaNviFI¦³  
 
 
 
 
3-lkçN³TI3¬rUbmnþbþÚeKal¦³ 
 
 
 
 
enAkñúgcMNucenHedIm,Iyl;GMBIsBaØaNelakarIteyIgsikSakarKNnatémøelxénGnuKmn_enaHedayeRbI 
m:asIunKNnaCMnYykñúgkarKNna)an. 
esckþIENnaMGMBIkarcUlrkkmμviFIkñúgm:asIun 
 edIm,IcUlkmμviFIbBa©ÚlxagelIsUmcucw1 

]TahrN_ TI1 KNna 
 k> 2log 8  x> 5log 125  

dMeNaHRsay 
k> 3

2 2log 8 log 2 3= =  
- >edayeRbIm:asIunCASIO  
edIm,IcUlkmμviFIcuc  w1 

log ( ) log log

log ( ) log log

1. log log , log logk

a a a

a a a

k
a a aa

bc b c
b b c
c

b k b b b
k

− = +

− = −

− = =

1

log

log
log 1 , log 1 0 , log 1

a

p
a

a a
a

b

a p
a a

a b

− =
− = = = −

− =

loglog ( 0; 1)
log

log log

1log ( 1)
log

m

c
a

c

n
aa

a
b

bb c c
a

nb b
m

b b
a

− = > ≠

− =

− = ≠
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bBa©Últémø 2log 8 edaycuc i2$8p 

eK)ancemIøyes μ Inwg 3  
x> 3

5 5log 125 log 5 3= =  
-> edIm,IcUlkmμviFIcuc  w1 

 bBa©Últémø 5log 125 edaycuc i5$125p 

   eK)ancemIøyesμ Inwg 3  
]TahrN_ TI2 KNna 

 k> 2log (4 16)×  x> 2 2log 45 log 2+  K> 7 73log 4 2log 8+  X> 2 4log 4 log 2+  
dMeNaHRsay 

k> 2 4
2 2 2 2 2log (4 16) log 4 log 16 log 2 log 2 2 4 6× = + = + = + =   

 >edayeRbIm:asIunCASIO  
- edIm,IcUlkm μviFIcuc             w1 

bBa©Últémø 2log (4 16)× edaycuc i2$(4O16) 

eK)ancemIøyes μ Inwg 6  
x> 2 2 2 2log 45 log 2 log (45 2) log 90 6.49+ = × = =  
-> edIm,IcUlkmμviFIcuc   w1 

bBa©Últémø 2 2log 45 log 2+ edaycuc i2$45$+i2$2p 

   eK)ancemøIyesμ Inwg 6.49  
K> ( )3 2

7 7 7 7 73log 4 2log 8 log 4 log 8 log 64 64 4.27+ = + = × =  
>edayeRbIm:asIunCASIO  
edIm,IcUlkmμviFIcuc   w1 

bBa©Últémø 7 73log 4 2log 8+ edaycuc3i7$4$+2i7$8p 

eK)ancemøIyes μ Inwg 4.27  
X> 2

2
2 4 2 2

1 5log 4 log 2 log 2 log 2 2
2 2

+ = + = + =  
edIm,IcUlkmμviFIcuc   w1 

bBa©Últémø   2 4log 4 log 2+ edaycuc i2$4$+i4$ 2p 
   eK)ancemøIyesμ Inwg 2.5  

]TahrN_ TI3 KNna 
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 k> 5log 89  x> 2log 5   
dMeNaHRsay 

k >edayeRbIm:asIunCASIO  
edIm,IcUlkmμviFIcuc  w1 

bBa©Últémø 5log 89 edaycuc i 5$89p 

eK)ancemøIyes μ Inwg 2.78  
x> edIm,IcUlkmμviFIcuc  w1 

 bBa©Últémø 2log 5 edaycuc i s2$$s5p 

   eK)ancemøIyesμ Inwg 2.32  
Gnuvtþ KNna 

 k> 2log (3 8)×             x> 2log (16 2)×                K> 7
4log 5         X> 3

2log 5   
           g> 6 63log 4 2log 16+  c> 2 8log 4 log 2+            q> 3

4log 7  
2>3 RkabénGnuKmn_elakarIt 
CaTUeTA³ GnuKmn_ xy a=  nig logay x=  Edl 0, 1a a> ≠ manRkabdUcxageRkam 

                 
 
         

          
  

              
 

                                
       

           logay x= CaGnuKmn_ekIn   1a >                   > logay x= CaGnuKmn_cuH   0 1a< <  
> log 0ay x= > cMeBaH 1x >            > log 0ay x= < cMeBaH 1x >  
> log 0ay x= < cMeBaH 0 1x< <                                             > log 0ay x= > cMeBaH 0 1x< <  

         > logay x= kat;G½kS ( ' )x ox Rtg;cMNuc (1,0) Canic©   . logay x= kat;G½kS ( ' )x ox Rtg;cMNuc (1,0) Canic© 
 
 

y1a >

y x=

logay x= 0 1a< <

1

0 0

y x=

xy a=

logay x=

y

x x

xy a=

1 1

1
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]TahrN_ sg;RkabénGnuKmn_ 
 k> 3logy x=     x>

3
log ( 2)y x= −   

 cemøIy  k> 3logy x=   
k>sg;RkabénGnuKmn_  

3
logy x=                   taragtémøRtUvKñaén x  nig y 

             
          
 
        
  
 
 
  

x>sg;RkabénGnuKmn_  
3

log ( 2)y x= −                 
taragtémøRtUvKñaén x  nig y 
 
  

 
  
 
         
   
         

edIm,Isg;RkabénGnuKmn_ 
3

log ( 2)y x= − dMbUgeKsg;RkabénGnuKmn_ 3logy x= rYcrMkilcMnYn @ 
ÉktaeTAxagsþaMRsbG½kS ( ' )x ox  eK)an RkabénGnuKmn_ 

3
log ( 2)y x= −  . 

lMhat; cUrsg;Rkab énGnuKmn_ k> 
7

logy x=  x > 1
7

logy x=   K>
7

log ( 3)y x= +

 X>
7

logy x= −   g>
7

log ( 3)y x= +  c> 2
2log ( 1)y x= +  q> 2

22 logy x= −  
 

  3logy x=  
 x y 
1

9 2−  
1

3 1−  
1 0 
9  2  

x 3
log ( 2)y x= −  

7
3 1−  

3 0 
5 1 
11 2 

y

3logy x=

10 x

y

3logy x=

3
log ( 2)y x= −

x310
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3>smIkarnigvismIkarelakarIt 
3>1 smIkarelakarIt 
-> edaHRsaysmIkarxageRkam edayeRbIm:asIunCASIO ³ 

k> ( )3log 2 6 2x − =   x> ( )3log 5 7 2x + =  K> log log( 3) 1x x+ + =

 X> 5 5 53log log 4 log 16x − =  
dMeNaHRsay 

k> 3log (2 6) 2x − =  smIkarmann½ykalNa 2 6 0x − > b¤ 3x >  
 2

3 3 3log (2 6) 2 log (2 6) log 3x x− = ⇒ − = ( tamniymn½yelakarIt )  
 152 6 9 2 9 6

2
x x x− = ⇔ = + ⇔ =  

 >edayeRbIm:asIunCASIO  
edIm,IcUlkmμviFIcuc   w1 

bBa©Últémø k ( )3.log 2 6 2x − = edaycuc i3$2Q)-

6$Qr2 qr ( )SOLVE 1p 

eK)ancemøIyes μ Inwg 7.5 

x> 3log (5 7) 2x + = smIkarmann½ykalNa 5 7 0x + > b¤ 7
5

x > −  
2

3 3 3log (5 7) 2 log (5 7) log 3x x+ = ⇒ + = ( tamniymn½yelakarIt )  
    25 7 9 5 9 7

5
x x x+ = ⇔ = − ⇔ =  

> edIm,IcUlkmμviFIcuc   w1 

bBa©Últémø 3log (5 7) 2x + = edaycuci3$5Q)+7$Qr2

qr ( )SOLVE 1p 

   eK)ancemøIyesμ Inwg 0.4  
K> log log( 3) 1x x+ + = smIkarmann½ykalNa 0 0

0
3 0 3

x x
x

x x
> >⎧ ⎧

⇔ ⇒ >⎨ ⎨+ > > −⎩ ⎩
 

smIkar log log( 3) 1x x+ + =   (0, )x∈ +∞    ( tamniymn½yelakarIt )  
 [ ] 1 2log ( 3) 1 ( 3) 10 3 10 0 ( 5)( 2) 0

5; 2
x x x x x x x x

x x
+ = ⇔ + = ⇔ + − = ⇔ + − =

⇒ = − =
 

epÞogpÞat; cMeBaH 5x = −  minyk eRBaHminepÞogpÞat;lkç<xNçénsmIkarEdl (0, )x∈ +∞  
dUcenHsmIkarmanb¤s 2x =  
 >edayeRbIm:asIunCASIO  
edIm,IcUlkmμviFIcuc   w1 
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bBa©Últémø log log( 3) 1x x+ + = edaycuc 
gQ))+gQ)+3)Qr1qr ( )SOLVE p 

eK)ancemøIyes μ Inwg 2x =  
X> edIm,IcUlkmμviFIcuc   w1 

bBa©Últémø 5 5 53log log 4 log 16x − = edaycuc3i5$Q)$-

i5$4$Qri5$16 
qr ( )SOLVE p 

   eK)ancemøIyesμ Inwg 4x =  
 Gnuvtþn_   edaHRsaysmIkarxageRkam 

 
  

3>2 vismIkarelakarIt 
 

                           
 
 
 

  
        
 
                             

    
 
CaTUeTA  -ebI 1a >  vismIkar ( )

( ) 0
log log ( )

( ) ( )a a

f x
f x g x

f x g x
>⎧

< ⇔ ⎨ <⎩
 

 -ebI 0 1a< <  vismIkar ( )
( ) 0

log log ( )
( ) ( )a a

f x
f x g x

f x g x
>⎧

< ⇔ ⎨ >⎩
 

 
edaHRsayvismIkarxageRkam  
k>  9

3log
2

x >    x>  8 8log (3 1) log ( 5)x x− < +      K>  1 1
2 2

log 12 log (5 3)x< −   

 

2 2 2
3 4 2 2 2

2 2
4 4 2 2

2
2 2 1 1 9

5 5

. log (2 6) 2 . log ( 6 ) 2 . log ( 5) 0 . log ( 1) log 1

. log ( 3 10) log (2 4) . log (2 3) log ( 3 2) 1 0
2 2. lo g 5log 6 0 . log ( ) log ( ) . 4log log 3 3
10 1 x

a x b x x c x d x x

e x x x f x x x
xg x x i j x

x

− = − = − = + + =

− − = − − + − + + =
+

− + = = + =
+

y y

1a > logay x= 0 1a< < logay x=

10 x 0 1 x
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dMeNaHRsay 
k>  9

3log
2

x >  vismIkarmann½ykalNa 0x >  
3 3
2 2

9 9 9
3log log log 9 9 27
2

x x x x> ⇔ > ⇔ > ⇒ >  
 dUcenHvismIkarmansMnMub¤s (27, )x∈ +∞  
x>   8 8log (3 1) log ( 5)x x− < +  vismIkarmann½ykalNa 3 1 0

5 0
x

x
− >⎧

⎨ + >⎩
 b¤  1

3
x >  

8 8log (3 1) log ( 5) 3 1 5x x x x− < + ⇒ − < +  
    2 6 3x x< ⇒ <  
bkRsaytamRkabPic 
  0 1

3   1  3  
 
dUcenHvismIkarmancemøIy  1( ,3)

3
x∈  . 

x >   1 1
2 2

log 12 log (5 3)x< −  vismIkarmann½ykalNa 5 3 0x − >  b¤ 3
5

x >  

1 1
2 2

log 12 log (5 3) 12 5 3x x< − ⇔ > −  ( bþÚrTisedAvismIkar eRBaHeKal 1 1)
2
<  

 5 15 3x x< ⇒ <  
      0 3

5   !   # 
 
dUcenHvismIkarmancemøIy  3( ,3)

5
x∈  . 

lMhat;  edaHRsayvismIkar 
k> 2

5 5log ( 6) logx x− >  x> 8log 2x < −   K> 1
3

log 0x ≥    

X>  log 27 3x ≥  
4>Gnuvtþn_elIGnuKmn_elakarIt 
4>1 témøekIntamqñaM 

]TahrN_³suFa)anykR)ak 2 925 000 eroleTAepJIenAFanaKarmYyedayTTYl)ankarR)ak; 
4% kñuúg mYyqñaM.FanaKaTUTat;karR)ak;1qmasmþg.etIry³eBlb:unμanqñaMeTIbR)ak;rbs;Kat;ekIn 
dl; # &0% 000erol? 
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dMeNaHRsay 
tamrUbmnþ 101 , 2 925 000, 0.10, 3 705 000

100

ntrA P P r A
n

⎛ ⎞= + = = = =⎜ ⎟
⎝ ⎠

 
2

2

2

0.103 705 000 2 925 000 1
2

3 705 000 1.05
2 925 000
log1.26667 log1.05

t

t

t

⎛ ⎞= +⎜ ⎟
⎝ ⎠

=

=

 

edayeRbIm:asIunCASIO  log1.26667 2.42
2log1.05

t = ≈  

dUcenHry³eBl 2.42t = qñaMeTIbR)ak;rbs;Kat;ekIndl; # &0% 000 erol 
 

 



 

CMBUk 
3 GnuKmn_RtIekaNmaRt 

  emeronTI1     GnuKmn_RtIekaNmaRt 
 
1.rgVas;mMu             
1>1karkMNt;mMumanTisedA³                                           
       viucT½r nig begáIt)anmMu 0OP

uuuur
OP
uuur

tamkrNIdUcxageRkam³ 
-kñúgkrNIiviucT½r vilRcasnwgTisedAén                                               OP

uuur
−        

RTnicnaLika  mMuEdlbegáIt)anCamMuviC¢man 
( )0 , 3OP OP = o
uuuur uuur

0

OP OP

. 
-kñúgkrNIviucT½r vilRsbnwgTisedAénRTnicnaLika OP

uuur

mMuEdlbegáIt)anCamMuGviC¢man   ( )0 , 30= − o
uuuur uuur .  

1>2 rgVas;mMuKitCar:adüg;³ 
niymn½y³1r:adüg;KWCargVas;mMup©itEdlsáat;FñÚmYymanRbEvgesμInwgkaMénrgVg; ehIyeKkMNt;sresr 1rd. 

 

 
 
                   
 

    1dWeRk=
180
π r:adüg;       ,   1r:adüg;=180

π
dWeRk 

]TahrN_³     bþÚrmuM 30 Car:adüg; nigbþÚrmMu , 45 , 150o o o 2, , 3
5 3
π π π CadWeRk. 

cemøIy             

                                       
530 , 45 , 150

180 6 180 4 180 6
180 180 2 18036 , 120 , 3 540

5 3

π π π π π π

π π π
π π π

× = × = × =

× = × = × =
o o o

o o o

 

 

y

P
+

0P
'x x0

P

'y

30− o

30o

r1rd
0 r
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rebobeRbIm:asuInKitelx³  tam]TahrN¾xagelI eyIg)an³ 
bþÚr 30 Car:adüg;. o

-eRbIkarKNnatam  Casio   w1 

-eRbI                              qw1(Math I0) 

-kMNt;r:adüg;tam            qw4(Rad) 

-ykTRmg;TsPaKBIrxÞg;      qw6(Fix)2 

-bBa©Úlelx 30                  30 

-bBa©ÚlDRG                           qMB1 

-cucsBaØaesμI                      p 

-)ancemøIyKW    030
6
π

=  
(eFVIRbmaNviFIdUcKñacMeBaH   nig  150  45o )o

                                                 -bþÚrmMu 
5
π CadWeRk³ 

 cemøIy ³  CadMbUgeyIgRtUveRCIserIsDeg (degree) enAeBl SET UP 

-eRbIkarKNnatam      w1 

-eyIgeRbI               qw1(Math IO) 

-eRbI                      qw3(Deg) 

-cuc                         qw8(Norm)2 

-bBa©Úl
5
π                  aqKLR5$ 

-bBa©Úl DRG            qM B2 

-cucsBaØaesμI               p 

-)ancemøIyKW    036
5
π
=  

(edaHRsayrebobdUcKñacMeBaH  2
3
π nig3π ) 

 

Rbtibtþi³   bþÚrmMuBIr:adüg;eTACadWeRk³ 4 4 7, , ,
3 3 4

7
2

π π π π−
−     . 

2.GnuKmn_RtIekaNmaRt 
2>1 sIunus  kUssuInus  tg;sg; 
CaTUeTA   eK)ansuInus     kUssIunus    tg;sg;nigkUtg;sg;  CaGnuKmn_RtIekaNmaRt. 
eKGacsg;Catarag cMeBaHtémømMuEdleRbIjwkjab;xøH² ³ 
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dWeRk 0 30 45 60 90 120 135 150 180 210 225 240 270 300 330 360 

r:adüg; 0 

6
π

 
4
π  

3
π  

2
π  2

3
π

 

3
4
π  5

6
π  2π

 π  7
6
π

 

5
4
π

 
4
3
π

 

3
2
π

 

5
3
π

 

11
6
π

 
rebobeRbIm:asIunKitelxkñúgkarbMeBjtaragxagelI³-vaybBa©Úl

180
x π⎛ ⎞×⎜ ⎟

⎝ ⎠
      

Q)O(aqKLR180$) 

-cuc                                r 

-bBa©Últémø xnImYy²BItaragEdl[xagelI 
-cab;epþImedayelx 0           0pp 

-bnÞab;mkbBa©Úlelx 30       30pp 

-ehIybnÞab;mkelx 45        45pp... 
ehIyecHEtbBa©ÚlelxEdleKcg;)anCabnþbnÞab;. 
2>2 sBaØaénGnuKmn_RtIekaNmaRt 
taragsegçb     

 I II III IV 

 sinα  + + - - 
 cosα  + - - + 
 tanα  + - + - 
 cotα  + - + - 

3.lkçN³énGnuKmn_RtIekaNmaRt 
3>1 TMnak;TMngsMxan;² 
              2 2 2 2

2 2

1 1sin cos 1; 1 tan ; 1 cot
cos sin

θ θ θ θ
θ θ

+ = + = + =  
3>2 GnuKmn_RtIekaNmaRténmMu θ nig 2kθ π+ ³    
                                                                      

 ( ) ( )
( ) ( )

sin 2 sin ; cos 2 cos

tan tan ; cot cot ,

k k

k k

θ π θ θ π θ

θ π θ θ π θ

+ = + =

+ = + = ∈k Z

3>3   mMupÁúM 
k.mMupÞúyKña θ nig θ− ³ 

( ) ( )
( ) ( )

sin sin , cos cos

tan tan , cot cot

θ θ θ θ

θ θ θ θ

− = − − =

− = − − = −
rUbmnþ                                

]TahrN_³ 
                    
 43

( ) ( ) ( ) ( )

( ) ( )

3 1sin 60 sin 60 , cos 60 cos 60
2 2
3cot 60 cot 60

− = − = − − = =

− = − = −

o o o o

o o

3



rebobrkmMuxagelItam CASIO³ 
cMeBaH ³ ( )sin 60− o

-cuc                                        w1 

-eRCIserIsdWeRk                         qw(SET  UP)3 

-bBa©ÚlcMnYnEdlRtUvrk                j-60) 

-cucsBaØaesμI                              p 

 

cMeBaH  ³ ( )cos 60− o

-cuc                                     w1 

-eRCIsykdWeRk                      qw(SET UP)3 

-bBa©ÚltémøEdlRtUvrk             k-60) 

-cucsBaØaesμI                            p 

 

cMeBaH  ³ ( )cot 60−

-cuc                                      w1 

-eRCIsykdWeRk                        qw(SET UP)3 

-bBa©Últémø EdlRtUvrk               a1Rl-60) 

-cucsBaØaesμI                              p 

x.mMubMeBj  
2
π θ⎛ ⎞− ⎟

⎠
⎜
⎝

nigθ ³ 

rUbmnþ³                                             

                           
sin cos ,cos sin

2 2

tan cot , cot tan
2 2

π πθ θ θ

π π

θ

θ θ θ

⎛ ⎞ ⎛ ⎞− = − =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠
⎛ ⎞ ⎛ ⎞− = − =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

θ
 

 
]TahrN_³      KNna ( ) ( ) 3sin 60 cos 30 , tan tan cot 3

2 3 2 6 6
π π π π⎛ ⎞ ⎛ ⎞ ⎛ ⎞= = = − = =⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

o o . 

rebobKNnatamCASIO³ 
cMeBaH  ³ ( )sin 60o

-cuc                   w1 

-erIsykdWeRk      qw(SET UP)3 
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-bBa©Últémø          j60) 

-cucsBaØaesμI          p 

 

cMeBaH tan
3
π⎛ ⎞
⎜ ⎟
⎝ ⎠

 

-cuc                          w1 

-erIsykr:adüg;            qw(SET UP)4 

-bBa©Últémø                 laqKR3$) 

-cucsBaØaesμI                 p 

 
K. mMubEnßm    ( )π θ− nigθ ³ 
rUbmnþ                                  
                                  ( ) ( )

( ) ( )
sin sin , cos cos

tan tan , cot cot

π θ θ π θ θ

π θ θ π θ θ

− = − = −

− = − − = −
 

 
]TahrN_³  

( ) 2sin135 sin 180 45 sin 45
2

20 20 2 2 1cos cos cos 6 cos cos cos
3 3 3 3 3 3
π π π π π ππ π

= − = =

⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞− = = + = = − = − = −⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

o o o o

2

           

rebobKNnatamCASIO³ 
rktémø sin =? 135o

-cuc                                    w1 

-erIsykdWeRk                       qw(SET UP)3 
-bBa©ÚltémøRtUvrk                  j135) 

-cucsBaØaesμI                          p 

 

rktémø
2
1

3
cos

3
cos

3
2cos6

3
2cos

3
20cos

3
20cos −=−=⎟

⎠
⎞

⎜
⎝
⎛ −==⎟

⎠
⎞

⎜
⎝
⎛ +=⎟

⎠
⎞

⎜
⎝
⎛=⎟

⎠
⎞

⎜
⎝
⎛−

ππππππππ  

 
 
-cuc                                     w1 

-erIsykr:adüg;                       qw(SET UP)4 
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-bBa©ÚltémøRtUvrk                   k-a20qKR3$) 

-cucsBaØaesμI                           p  
 
X.mMuEdlmanplsges μ I π  
rUbmnþ³ 
                   ( ) ( )

( ) ( )
sin sin ; cos cos

tan tan ; cot cot

π θ θ π θ θ

π θ θ π θ θ

+ = − + = −

+ = + =
 

 

]TahrN_³    
( ) 1sin 210 sin 180 30 sin 30

2
7 3tan tan tan
2 6 6 3
π π ππ

= + = − = −

⎛ ⎞= + = =⎜ ⎟
⎝ ⎠

o o o o

 

rebobKNnatamCASIOeFVIdUckñúg K. Edr. 
g.mMuEdlmanplsgesμ I

2
π  

rUbmnþ³ 
( )

( )

( )

( )

sin cos cos ,
2

cos sin sin ,
2

tan cot cot ,
2

cot tan tan
2

πθ θ θ

πθ θ θ

πθ θ θ

πθ θ θ

⎛ ⎞+ = − =⎜ ⎟
⎝ ⎠
⎛ ⎞+ = − = −⎜ ⎟
⎝ ⎠
⎛ ⎞+ = − = −⎜ ⎟
⎝ ⎠
⎛ ⎞+ = − = −⎜ ⎟
⎝ ⎠

                              

]TahrN_³    KNna   ( )
( )

cos 288 cot 72
tan18

tan 162 sin108

−
−

−

o o

o

o o
   . 

cemøIy³     
( )
( )

( )
( ) ( )

( )

cos 288 cot 72 cot 360 72 cot 72
tan18 tan18

tan 162 sin108 tan 180 18 sin 90 18

cos 90 18 tan18cos 72 tan18 tan18 tan18
tan18 cos18 tan18 cos18
sin18 tan18 tan18 tan18 0
cos18

− − +
− = −

− − + +

−
= − = −

= − = − =

o o o o o

o o

o o o o

o o oo o
o o

o o o o

o
o o o

o

o

 

rebobKNnatamCASIO³ 
-cuc                   w1 
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-erIsykdWeRk      qw(SET UP)3 

-bBa©Últémø         ak-288)Rl-162)Oj108)     

Ol72)$-l18) 

-cucsBaØaesμI         p 

4>sikSaGnuKmn_RtIekaNmaRt³ 
4>1 GefrPaBnigRkabénGnuKmn_ y=sinx     

'

x]TahrN_³sikSaGefrPaBnigsg;RkabénGnuKmn_ 2siny =   elIcenøaH [ ]0, 2π  . 

EdnKMNt;³ GnuKmn_y=2sinxmanEdnkMNt; D= .GnuKmn_ y=2sinxmanxYb R 2T π= . 
PaBKUnigess³   ,x D x D∈ − ∈   ehIy  ( ) ( ) (2sin 2sin )f x x x f− = − = − = − x . 
dUcenH  y=2sinxCaGnuKmn_ess.eK)antaragGefrPaBdUcxageRkam³ 

x 
0             

2
π

            π              
3
2
π

                2π  

2sinx 0            2              0                                       0 

                                                   -2                    

sg;Rkab³ 
 
rebobeRbICASIO³ 
edIm,IKUsExSekagxagelIeyIgRtUveFVIRbmaNviFInigbegáIttaragdUcxageRkam y

−2

0'x xπ'

'y

π
3
2
π 2π

2

2− −
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-eRCIserIsdWeRk                      qw(SET  UP)3 

-bBa©Últarag                             w7 

-bBa©ÚlGnuKmn_                      2jQ))p 

bnÞab;mkRtUvEtbegáIttaragtémøelx.eBlEdl screen bgðaj  “Start?”  The  fx-991ESGacGnuBaØat 
[bBa©ÚlkñúgkarKNnaEt 30témøedIm,IerobcMCatarag    ehIyeyIgRtUveRCIserIsyktémøcab;epþIm 
cMeBaH x  témøbBa©b;cMeBaH x nigCMhanrbs;va. 
-bBa©Úlelx 0 Catémøcab;epþIm               0p 

-bBa©Úlelx 360 CatémøbBa©b;               360p 

-bBa©Úlelx 10CatémøCMhan                 10p 

-eRbIR)as;témøelxéntarag                  $ERRRRetc. 

eyIgbegáIt)antaragxageRkam³ 
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x F(x) 

0 0 
10 0.3472 
20 0.684 
30 1 
40 1.2855 
50 1.532 
60 1.732 
70 1.8793 
80 1.9696 
90 2 
100 1.9696 
110 1.8793 
120 1.732 
130 1.532 
140 1.2855 
150 1 
160 0.684 
170 0.3472 
180 0 
190 -0.347 
200 -0.684 
210 -1 
220 -1.285 
230 -1.532 
240 -1.732 
250 -1.879 
260 -1.969 
270 -2 
280 -1.969 
290 -1.879 
300 -1.732 
310 -1.532 
320 -1.285 
330 -1 
340 -0.684 
350 -0.347 
360 0 

4>2>GefrPaBnigRkabénGnuKmn_   y=cosx 

]TahrN_³     sikSaGefPaBnigsg;RkabénGnuKmn_  y=2cosx. 
EdnkMNt;  GnuKmn_ y=2cosx manEdnkMNt; D = R .GnuKmn_ y=2cosxmanxYb 2T π= . 

,x D x D∈ − ∈ ehIy ( ) ( ) ( )2cos 2cosf x x x− = − = = f x   dUcenHy=2cosxCaGnuKmn_KU. 
taragGefrPaB    

 
x        

π−           
2
π

−              0          
2
π

                  π   

2cosx 

2 
 

0                           0 
 

-2                                                                 -2 
 

 49



 
sg;Rkab³ 
 

y
 
 

2cosy x=  
 
 
 
 

 
rebobeRbItamCASIO³ 
 
edIm,IKUsExSekagxagelIeyIgRtUveFVIRbmaNviFInigbegáIttaragdUcxageRkam 
-eRCIserIsdWeRkkñúg                      qw(SET  UP)3 

-bBa©Últarag                             w7 

-bBa©ÚlGnuKmn_ 2cosx                2kQ))p 

bnÞab;mkRtUvEtbegáIttaragtémøelx.eBlEdl screenbgðaj  “Start?”  The  fx-991ESGacGnuBaØat 
eGaybBa©ÚlkñúgkarKNnaEt 30témøedIm,IerobcMCatarag    ehIyeyIgRtUveRCIserIsyktémøcab;epþIm 
cMeBaH x   témøbBa©b;cMeBaH x nigCMhanrbs;va. 
-bBa©Úlelx -180 Catémøcab;epþIm              -180p 

-bBa©Úlelx180CatémøbBa©b;                    180p 

-bBa©Úlelx10CatémøCMhan                 10p 

-eRbIR)as;témøelxéntarag                  $ERRRRetc. 

 
 
 
 

2

'x
x

'y

0

2−

'
π−

'
π

2
π

2
π

−
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eyIgbegáIt)antaragxageRkam³ 
x F(x) 

-180 -2 
-170 -1.969 
-160 -1.879 
-150 -1.732 
-140 -1.532 
-130 -1.285 
-120 -1 
-110 -0.684 
-100 -0.347 
-90 0 
-80 0.3472 
-70 0.684 
-60 1 
-50 1.2855 
-40 1.532 
-30 1.732 
-20 1.8793 
-10 1.9696 
0 2 
10 1.9696 
20 1.8793 
30 1.732 
40 1.532 
50 1.2855 
60 1 
70 0.684 
80 0.3472 
90 0 
100 -0.347 
110 -0.684 
120 -1 
130 -1.285 
140 -1.532 
150 -1.732 
160 -1.879 
170 -1.969 
180 -2 

 

4>3> GefrPaBnigRkabénGnuKmn_ tany x=  
]TahrN_³    sikSaGefPaBnigsg;RkabénGnuKmn_  1 tan

2
y x= . 

EdnkMNt;³   GnuKmn_y=tanx manEdnkMNt;  ( )
2

D k kπ π⎧ ⎫= − + ∈⎨ ⎬
⎩ ⎭

R Z . 

xYb³        GnuKmn_ 1 tan
2

y = x manxYb  T π= . 
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eKdwgfa   ( ) ( )1 1, tan tan
2 2 2

x k k x x f xπ π∀ ≠ + ∈ ⇒ − = − = −Z CaGnuKmn_ess. 
taragGefPaB³ 

            x 

2
π

−         
4
π

−          0            
4
π

                
2
π

 

            
1 tan
2

x   

                                                   �1

21

2
− 0

�

 

sg;Rkab³   y 1 tan
2

y x=

 
 
 
 
 

' ' π
2
π

− xπ
2
π0'x − 44 

 
 
 
 
 'y
rebobsg;RkabtamCASIO³ 
edIm,IKUsExSekagxagelIeyIgRtUveFVIRbmaNviFInigbegáIttaragdUcxageRkam 
-eRCIserIsdWeRkkñúg                       qw(SET  UP)3 

-bBa©Últarag                             w7 

-bBa©ÚlGnuKmn_ 1 tan
2

x                 a1R2$lQ))p 

bnÞab;mkRtUvEtbegáIttaragtémøelx.eBlEdl screenbgðaj  “Start?”  The  fx-991ESGacGnuBaØat 
[bBa©ÚlkñúgkarKNnaEt30témøedIm,IerobcMCatarag    ehIyeyIgRtUveRCIserIsyktémøcab;epþIm 
cMeBaH x   témøbBa©b;cMeBaH x nigCMhanrbs;va. 
 

 52



-bBa©Úlelx-90Catémøcab;epþIm                          -90p 

-bBa©Úlelx  90      CatémøbBa©b;                       90p 

-bBa©Úlelx10CatémøCMhan                              10p 

-eRbIR)as;témøelxéntarag                               $ERRRRetc. 

eyIgbegáIt)antaragxageRkam³ 
x F(x) 
-90 �  
-80 -2.835 
-7 0 -1.373 
-60 -0.866 
-50 -0.595 
-4 0 -0.419 
-30 -0.288 
-20 -0.181 
-10 -0.088 
0 0 
10 0.0881 
20 0.1819 
30 0.2886 
40 0.4195 
50 0.5958 
60 0.866 
70 1.3737 
80 2.8356 
90 
 

�  

4>4GefrPaBnigRkabénGnuKmn_  coty x=  
EdnkMNt;³       eKdwgfa  xcoscot

sin
. x =

x

dUcenHGnuKmn_kUtg;sg;kMNt;nigCab;cMeBaHRKb;  ( ),x k kπ≠ ∈Z  
xYb³ y=cotxCaGnuKmn_EdlmanxYb p π= .eyIgsikSaGnuKmn_y=cotxelIcenøaH 

)anedayrMkilEmkelI( )( ) ( ), ,k k kπ π π+ ∈Z ( )0,π cMnYnπ tam ( )'x x . 
x CaGnuKmn_ess.RkabénGnuKmn_ y=cotxman PaBess³ eday ( )cot cot cotx x y− = − ⇒ =

Kl ;0Cap©itqøúH.eyIgsikSaGnuKmn_ y=cotx elIcenøaH 0,
2
π⎡ ⎤

⎢ ⎥⎣ ⎦
. 
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eK)antaragGefrPaBdUcxageRkam³ 
 

x 0                                                         
2
π

 

cotx 

+∞                                                       
 
 
 
 0

 
 
sg;Rkab³ 

y
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
rebobsg;RkabtamCASIO 

2
π0

'y

'x x

edIm,IKUsExSekagxagelIeyIgRtUveFVIRbmaNviFInigbegáIttaragdUcxageRkam 
-eRCIserIsdWeRkkñúg mode            qw(SET  UP)3 

-bBa©Últarag                             w7 

-bBa©ÚlGnuKmn_ cot x                 akQ))RjQ))p 
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bnÞab;mkRtUvEtbegáIttaragtémøelx.eBlEdlscreenbgðaj  “Start?”  The  fx-991ESGacGnuBaØat 
[bBa©ÚlkñúgkarKNnaEt 30témøedIm,IerobcMCatarag    ehIyeyIgRtUveRCIserIsyktémøcab;epþIm 
cMeBaH x témøbBa©b;cMeBaH x nigCMhanrbs;va. 
-bBa©Úlelx 0Catémøcab;epþIm                          0p 

-bBa©Úlelx  90      CatémøbBa©b;                    90p 

-bBa©Úlelx10CatémøCMhan                 10p 

-eRbIR)as;témøelxéntarag                  $ERRRRetc. 

eyIgbegáIt)antaragxageRkam³ 
 

x F(x) 
0    �  
10              5.6712 
20    2.7474 
30    1.732 
40   1.1917 
50    0.8390 
60    0.5773 
70     0.3639 
80     0.1763 
90     0 
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   emeronTI2     rUbmnþRtIekaNmaRt 
 
1>rUbmnþplbUknigpldk 
1.1>rUbmnþ ( )cos α β− nig ( )cos α β+  
        
               ( )cos cos cos sin sinα β α β α β− = +    (1) 
 

                                                        ( )cos cos cos sin sinα β α β α+ = − β          (2) 

]TahrN_                      

( )
 
cos15 cos 60 45 cos 60 cos 45 sin 60 sin 45

1 2 3 2 2 6
2 2 2 2 4

= − = +

+
= × + × =

o o o o o o o

. 

kareRbICASIOkñúgkarrk  cos150 = ? 

-cuc       w1 

-cuceRCIserIsdWeRk             qw(SET UP)3 

-bBa©ÚlelxEdlRtUvrk         k 15 

-cucsBaØaesμI                       p  

1>2>rUbmnþ³  ( )sin α β+ nig  sin ( )α β−                                                         

( )sin sin cos sin cosα β α β β α+ = +       (3)                                                

 

( )sin α β−                                                sin cos sin cosα β β α= −         (4)     
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]TahrN_³   KNna                            sin 9 cos39 cos9 sin 39
3 5 3 5cos cos sin sin
7 28 7 28
π π π

−

+

o o o

π

o

. 

cemøIy³  ( ) ( )sin 9 39 sin 30sin 9 cos39 cos9 sin 39 1 2
3 5 3 5 12 5 22cos cos sin sin coscos
7 28 7 28 428 28
π π π π ππ π

− −−
= = = −

⎛ ⎞+ −⎜ ⎟
⎝ ⎠

o o oo o o o

= −  

karKNnatamCASIO³   

-cuc                                            qw(SET  UP) 3 

-bBa©ÚlcMnYnEdlRtUvKNna         aj9)Ok39)-k9)Oj3 

9)Rka540R7$)Oka900R28$)+
ja540R7$)Oja900R28$) 

-cucsBaØaesμI                            p        . 

1>3 rUbmnþ  ( )tan α β+ nig ( )tan α β− ³ 

( ) tan tantan
1 tan tan

α βα β
α β
+

+ =
−

             (5)                                                                 

]TahrN_TI1                

( ) tan 60 tan 45 3 1tan105 tan 60 45
1 tan 60 tan 45 1 3

3 1 3 2
1 3

+ +
= + = =

− 1− ×

+
= = − −

−

o o
o o o

o o

 

rebobKNnatamCASIOén]TahrN_xagelI 

-cuc                                     qw(SET UP)3 

-bBa©ÚlcMnYnEdlRtUvKNna         l105) 

-cucsBaØaesμI                            p 

eyIgnwgeXIjlT§plesμInwg     3 2− − . 
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                              (6)  
( ) tan tantan

1 tan tan
α βα β
α β
−

− =
+ 

rUbmnþenHkMNt;)anluHRtaEt ( ) ( ), , ,
2 2 2

k k k kπ π πα π β π α β π≠ + ≠ + − ≠ + ∈Z . 

]TahrN_TI2               

3tan tan 1
4 6 3tan tan

12 4 6 31 tan tan 1 14 6 3
3 3

3 2 3
3 3

3

π π
π π π

π π

− −⎛ ⎞= − = =⎜ ⎟
⎝ ⎠ + + ×

−

= = −
+

 

rebobeRbICASIOtam]TahrN_xagelI 

-cucykr:adüg;               qw(SET  UP)4  

-bBa©ÚlcMnYnEdlRtUvrk    laqKR12$) 

-cucsBaØaesμI                 p 

eKnwgeXIjlT§plenAelIScreen   2 3− . 

2>GnuvtþrUbmnþplbUk 

2>1 rUbmnþmMuDub 
                                           sin 2 2sin cosα α α=          (7) 

           

                 (8) 2 2 2 2cos 2 cos sin 1 2sin 2 cos 1α α α α α= − = − = −

 

              2

2 tantan 2
1 tan

αα
α

=
−

                (9) 
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2>2 rUbmnþknøHmuM                            
2

2 2

1 cossin 2sin cos , cos
2 2 2 2

1 cos 1 cossin , tan
2 2 2 1 cos

α α α αα

α α α α
α

+
= =

− −
= =

+

 

sintan
2 1 cos
α α

α
=

+
                                                       

 

                           
2

2 2 2

1 2cos , sin , tan
1 1

t t
t t

α α α−
= = =

+ +
2

1
t
t−

          ( tan
2

tα
= ) 

 

]TahrN_³    KNna  ' 3sin 22 30 , sin , tan
12 8
π πo . 

eKdwgfamMu enAkñúgkaRdg;TII     dUcenH Sin  nig CosmantémøviC¢man. '22 30o

eK)an   '

2145 1 cos 45 2 22si  n 22 30 sin 0.3826834324
2 2 2 2

−− −
= = = = =

o o
o

 tam CASIOeK)an 

-cucerIsykdWeRk            qw(SET UP)3 

-bBa©ÚlcMnYnEdlRtUrrk     ja45R2$) 

-cucsBaØaesμI                  p 

GñknwgeXIjlT§plenAelIScreen    0.3826834324. 

                 

2 2

31 cos 11 26 2sin sin
12 2 6 2 2 4

2 3sin
12 2

π
π π

π

− − −⎛ ⎞= × = = =⎜ ⎟
⎝ ⎠

−
⇒ =

3
 

-KNnatamCASIO 

-cuc                                                 qw(SET UP)3 
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-bBa©ÚlbrimaNEdlRtUvKNna                ja180R12$) 

-cucsBaØaesμI                                        p 

eyIgnwgeXIjlT§plenAelISreenKW esμI  6 2
4
−    . 

3 2sin3 1 3 24 2tan tan 2 138 2 4 2 2 21 cos 14 2

π
π π

π
⎛ ⎞= × = = = =⎜ ⎟ −⎝ ⎠ + −

+  

KNnatamCASIO 

-cuceRCIserIsykr:adüg;                             qw(SET  UP)4 

-bBa©ÚlbrimaNEdlRtUvKNna                     la3qKR8$) 

-cucsBaØaesμI                                             p 

eKnwgeXIjlT§plKWes μI  2.414213562  KWesμ Inwg     2 1+ . 

3>rUbmnþbMElg 

3>1 bMElgBIplKuNeTACaplbUk 

( ) ( ) ( ) ( )

( ) ( ) ( ) ( )

1 1cos cos cos cos ,sin sin cos cos
2 2
1 1sin cos sin sin , sin cos sin sin
2 2

α β α β α β α β α β α

α β α β α β β α α β α β

⎡ ⎤ ⎡= + + − = − − +⎣ ⎦ ⎣

⎡ ⎤ ⎡= + + − = + − −⎣ ⎦ ⎣

β ⎤⎦

⎤⎦

       

]TahrN_TI1      KNna     cos 75 .cos 45o o

eK)an  

 
( ) ( ) ( )1 1cos75 cos 45 cos 75 45 cos 75 45 cos120 cos30

2 2
1 1 3 3 1
2 2 2 4

⎡ ⎤= + + − = +⎣ ⎦

⎛ ⎞ −
= − + =⎜ ⎟⎜ ⎟

⎝ ⎠

o o o o o o o o
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karKNnatamCASIO 

-eRCIserIsykdWeRk                     qw(SET  UP)3 

-bBa©ÚlbrimaNEdlRtUvKNna         k75)Ok45) 

-GñknwgeXIjlT§plesμInwg            1 3
4

− +     . 

]TahrN_TI2 

 
5 1 5 5 1 2sin sin cos cos cos cos
12 4 2 12 4 12 4 2 6 3

1 3 1 3 1
2 2 2 4

π π π π π π π⎡ ⎤ ⎡⎛ ⎞ ⎛ ⎞ ⎛= − − + = −⎜ ⎟ ⎜ ⎟ ⎜⎢ ⎥ ⎢⎝ ⎠ ⎝ ⎠ ⎝⎣ ⎦ ⎣
⎡ ⎤ +⎛ ⎞= − − =⎢ ⎥⎜ ⎟

⎝ ⎠⎣ ⎦

π ⎤⎞
⎟⎥⎠⎦  

karKNnatamCASIO 

-eRCIserIsykr:adüg;                           qw(SET  UP)  4 

-bBa©ÚlbrimaNEdlRtUvKNna               
ja5qKR12$)OjaqKR4$) 

-cucsBaØaesμI                                      p 

GñknwgeXIjlT§plenAelIScreenKW   1 3
4
+ . 

3>2bMElgBIplbUkeTACaplKuN 

cos cos 2cos cos , cos cos 2sin sin
2 2 2 2

sin sin 2sin cos , sin sin 2sin cos
2 2 2 2

p q p q p q p qp q p q

p q p q p q p qp q p q

+ − + −
+ = − = −

+ − − +
+ = − =
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( ) ( )

( ) ( )

sin sin
tan tan , cot cot

cos cos sin sin
sin sin

tan tan , cot cot
cos cos sin sin

p q p q
p q p q

p q p q
p q p q

p q p q
p q p q

+ +
+ = + =

− −
− = − =

                      

]TahrN_      

                   

105 15 105 15sin105 sin15 2sin cos 2sin 60cos 45
2 2

3 2 62
2 2 2

+ −
+ = =

= × × =

o o o o
o o o

karKNnatamCASIO 

-eRCIserIsykdWeRk                 qw(SET  UP)3 

-bBa©ÚlbrimaNEdlRtUvKNna   j105)+j15) 

-cucsBaØaesμI                          p 

GñknwgeXIjlT§plenAelIScreenKWes μ Inwg   6
2

. 
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CMBUk 
4 m:aRTIs nig edETmINg; 

 emeronTI1       m:aRTIs 
 
1. sBaØaNénm:aRTIs 
1>1 niymn½y 

]TahrN_ ³ eKmantaragTinñn½yBinÞúdUcxageRkam ³ 
 

sisS KNitviTüa rUbviTüa KImIviTüa 
sisS A 13 5 7 

sisS B 8 10 4 

 
eKGacsresrCaragctuekaNEkgkñúgtegáób 13 5 7

8 10 4
⎡ ⎤
⎢ ⎥
⎣ ⎦

 
13 5 7
8 10 4
⎡
⎢
⎣

⎤
⎥
⎦

⎤
⎥
⎦

⎤
⎢ ⎥
⎣ ⎦

 taragTinñn½yEbbenHehA m:aRTIs . 

1>2 RbePTm:aRTIs 

CYrQrTI 1  CYrQrTI 2  CYrQrTI 3 
  
CYredkTI 1     13 5⎡ 7

8 10 4CYredkTI 2 
]TahrN_ ³  

1 1 1 2 1 3 1

2 1 2 2 2 3 2

3 1 3 2 3 3 3

1 2 3

n

n

n n
n

n n n n n

a a a a
a a a a

A a a a a

a a a a

×

⎡ ⎤
⎢ ⎥
⎢ ⎥= ⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

M M

L

L

L

L

 
a b

A
c d
⎡

= ⎢
⎣

 lMdab;    ragTUeTA ³ 2 2×
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a b c
B

d e f
⎡ ⎤

= ⎢ ⎥
⎣ ⎦

 lMdab;    ragTUeTA ³  2 3×

 1 1 1 2 1 3 1

2 1 2 2 2 3 2

3 1 3 2 3 3 3

1 2 3

n

n

m n
n

m m m m n

a a a a
a a a a

A a a a a

a a a a

×

⎡ ⎤
⎢ ⎥
⎢ ⎥= ⎢ ⎥
⎢ ⎥
⎢ ⎥⎣ ⎦

M M

L

L

L

L

 
 
 
cMNaM ³ 

m:aRTIsEdlmanlMdab;  ; 2 2× 3 3×  ; 4 4× >>>>>ehAfam:aRTIskaer . 

m:aRTIs         ; 1 0
0 1

I ⎡
= ⎢
⎣

⎤
⎥
⎦

1 0 0
0 1 0
0 0 1

I
⎡ ⎤
⎢ ⎥= ⎢ ⎥
⎢ ⎥⎣ ⎦

     ; 
1 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1

I

⎡ ⎤
⎢ ⎥
⎢ ⎥=
⎢ ⎥
⎢ ⎥
⎣ ⎦

 

EdlmanGgát;RTUg  ehAfa  m:aRTIsÉkta   1 1 2 2 3 3 1n na a a a= = = = =L

tageday I  
2.RbmaNvIFIelIm:aRTIs 
2>1 vIFIbUk nigdkénm:aRTIs 

]TahrN_ ³ ;       ; 
2 3 4
1 0 1

A
−⎡ ⎤

=⎢ ⎥−⎣ ⎦

3 9 0
4 1 8

B
⎡ ⎤

= ⎢ ⎥−⎣ ⎦
 

 
2 3 4 3 9 0 2 3 3 9 4 0 5 6 4
1 0 1 4 1 8 1 4 0 1 1 8 5 1 7

A B
− + − + +⎡ ⎤ ⎡ ⎤ ⎡ ⎤ ⎡

+ = + = =⎢ ⎥ ⎢ ⎥ ⎢ ⎥ ⎢− − + − − + −⎣ ⎦ ⎣ ⎦ ⎣ ⎦ ⎣

⎤
⎥
⎦

 

rebobeRbI Casio  
-cuc Mode eRCIserIs 6 (Matrix)  w6 

-erIs 1:  Matrix A  1 
-eRCIserIs 4: 2 3×   4 

bBa¢ÚlCYredkTI 1:  2, -3, 4 2p-3p4p 

-bBa©ÚlCYredkTI 2: 1, 0 ,-1 1p0p-1p 

-erIs  Matrix B   q412 

-eRCiserIs 4: 2 3×   4 

-bBa¢ÚlCYredkTI 1:  3, 9, 0 3p9p0p 

-bBa¢ÚlCYredkTI 2:  4, -1, 8 4p-1p8p 
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-cuc  AC   C 
-bBa©Úl  Mat A   q43 

-bB©Úal   +   Mat B  +q44p 

 
cemøIyrbs;m:aRTIs      5 6 4

5 1 7
A B ⎡ ⎤
+ = ⎢ ⎥−⎣ ⎦

 

 
( )

2 3 3 9 4 02 3 4 3 9 0 1 12 4
1 4 0 1 1 81 0 1 4 1 8 3 1 9

A B
− − − −− −⎡ ⎤⎡ ⎤ ⎡ ⎤ ⎡

− = − = =⎢ ⎥⎢ ⎥ ⎢ ⎥ ⎢− − − − −− − − −⎣ ⎦ ⎣ ⎦ ⎣⎣ ⎦

− ⎤
⎥
⎦ 

 
rebobeRbI Casio  

-cuc Mode eRCIserIs 6 (Matrix)  w6 

-erIs 1:  Matrix A  1 

-eRCIserIs 4: 2 3×   4 

-bBa¢ÚlCYredkTI 1:  2, -3, 4 2p-3p4p 

-bBa©ÚlCYredkTI 2: 1, 0 ,-1 1p0p-1p 

-erIs  Matrix B   q412 

-eRCiserIs 4: 2 3×   4 

-bBa¢ÚlCYredkTI 1:  3, 9, 0 3p9p0p 

-bBa¢ÚlCYredkTI 2:  4, -1, 8 4p-1p8p 

-cuc  AC   C 

-bBa©Úl  Mat A   q43 

-bB©Úal   -   Mat B  -q44p  

 
cemøIyrbs;m:aRTIs       1 12 4

3 1 9
A B

− −⎡ ⎤
− = ⎢ ⎥− −⎣ ⎦ 

lMhat;KMrUTI1 
eKmanm:aRTIs      4 2 6

1 3 7
A ⎡ ⎤
= ⎢ ⎥
⎣ ⎦

3 9 0
4 1 8

B ⎡ ⎤
= ⎢ ⎥− −⎣ ⎦

     4 2
1 3

C ⎡ ⎤
= ⎢ ⎥
⎣ ⎦

      1 6
7 12

D ⎡ ⎤
= ⎢ ⎥
⎣ ⎦

KNna  A B+  ; A B−   ;  C   ;  D+ C D−   
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cemøIy³    

 

7 11 6
5 2 1

A B
⎡ ⎤

+ = ⎢ ⎥−⎣ ⎦

1 7 6
3 4 15

A B
−⎡ ⎤

− = ⎢ ⎥−⎣ ⎦

5 8
8 15

C D ⎡
+ = ⎢

⎣

⎤
⎥
⎦

  3 4
6 9

C D
−⎡ ⎤

− = ⎢ ⎥− −⎣ ⎦
 

 
2>2 plKuNmYycMnYnBitnwgm:aRTIs 

 
CaTUeTA³   enaH  a b

A
c d
⎡

= ⎢
⎣

⎤
⎥
⎦

a b ka kb
k A k

c d kc kd
⎡ ⎤ ⎡ ⎤

= =⎢ ⎥ ⎢ ⎥
⎣ ⎦ ⎣ ⎦

 

 
]TahrN_³   KNna     2A ; 3A ; 4A ...... 

2 3
1 5

A ⎡
= ⎢ −⎣

⎤
⎥
⎦

⎤
⎥
⎦

eK)an   ( )
2 2 2 32 3 4 6

2 2
2 1 2 51 5 2 10

A A A
× ×⎡ ⎤⎡ ⎤ ⎡

+ = = = =⎢ ⎥⎢ ⎥ ⎢× × −− −⎣ ⎦ ⎣⎣ ⎦

rebobeRbI Casio 
-cuc Mode eRCIserIs 6 (Matrix)  w6 

-erIs 1:  Matrix A  1 

-eRCIserIs 5: 2 2×   5 

-bBa¢ÚlCYredkTI 1:  2 , 3  2p3p 

-bBa©ÚlCYredkTI 2: 1 , -5  1p-5p 

-cuc AC   C 

-cuc   2    2O 

-bBa©Úl  Mat A   q43p 

 
cemøIyrbs;m:aRTIs  4 6

2
2 10

A ⎡ ⎤
= ⎢ ⎥−⎣ ⎦

lMhat;KMrUTI2  
eKmanm:aRTIs         ;    

4 9
3 10

A
−⎡ ⎤

= ⎢ ⎥
⎣ ⎦

5 5
13 5

B ⎡ ⎤
= ⎢ ⎥−⎣ ⎦

 KNna  2A ; 2B ; 2A+2B ; 3A+B   
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cemøIy 
rebobeRbI Casio 

-cuc Mode eRCIserIs 6 (Matrix)  w6 

-erIs 1:  Matrix A  1 

-eRCIserIs 5: 2 2×   5 

-bBa¢ÚlCYredkTI 1:  4 , -9  4p-9p 

-bBa©ÚlCYredkTI 2: 3 , 10  3p10p 

-cuc AC    C 

-cuc   2    2O 

-bBa©Úl  Mat A   q43p 

 
cemøIyrbs;m:aRTIs  8 18

2
6 20

A
−⎡ ⎤

= ⎢ ⎥
⎣ ⎦

rebobeRbI Casio 
-cuc Mode eRCIserIs 6 (Matrix)  w6 

-erIs 2:  Mat B  2 

-eRCIserIs 5: 2 2×   5 

-bBa¢ÚlCYredkTI 1:  5 , 5  5p5p 

-bBa©ÚlCYredkTI 2: -13 , 5 -13p5p 

-cuc AC   C 

-cuc   2    2 O 

-bBa©Úl  Mat B   q44p 

 
cemøIyrbs;m:aRTIs  10 10

2
26 10

B ⎡ ⎤
= ⎢ ⎥−⎣ ⎦

rebobeRbI Casio  
-cuc Mode eRCIserIs 6 (Matrix) w6 

-erIs 1:  Matrix A  1 

-eRCIserIs 5: 2 2×   5 

-bBa©ÚlCYredkTI 1:  4 , -9  4p-9p 

 67



-bBa©ÚlCYredkTI 2: 3 , 10  3p10p 

-erIs  Matrix B   q412 

- eRCIserIs 5: 2 2×   5 

-bBa©ÚlCYredkTI 1:  5 , 5  5p5p 

-bBa©ÚlCYredkTI 2: -13 , 5 -13p5p 

-cuc  AC   C 

-bBa©Úl  2 Mat A   2q43 

-bB©Úal   +  2 Mat B   +2q44p 

 
cemøIyrbs;m:aRTIs      18 8

2 2
20 30

A B
−⎡ ⎤

+ = ⎢ ⎥−⎣ ⎦
 

rebobeRbI Casio  
--cuc Mode eRCIserIs 6 (Matrix) w6 

-erIs 1:  Matrix A  1 

-eRCIserIs 5: 2 2×   5 

-bBa©ÚlCYredkTI 1:  4 , -9  4p-9p 

-bBa©ÚlCYredkTI 2: 3 , 10  3p10p 

-erIs  Matrix B  q412 

- eRCIserIs 5: 2 2×   5 

-bBa©ÚlCYredkTI 1:  5 , 5  5p5p 

-bBa©ÚlCYredkTI 2: -13 , 5 -13p5p 

-cuc  AC   C 

-bBa©Úl  3 Mat A  3q43 

-bB©Úal   + Mat B  +q44p 

 
cemøIyrbs;m:aRTIs      17 22

3
4 35

A B
−⎡ ⎤

+ = ⎢ ⎥−⎣ ⎦
 

2>3 viFIKuNénBIrm:aRTIs 
eKGacKuN)ankñúgkrNIEdlcMnYnCYrQrénm:aRTIsTI 1 esμIcMnYnCYredkénm:aRTIsTI 2. 
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lMdab;      enaH  2 3A = × 3 2B = × 2 2A B× = ×  
                                     esμ IKña 

lkçN³rbs;m:aRTIs     
i). viFIbUkm:aRTIsmanlkçN³Rtlb;³ A B B A+ = +  
ii). viFIbUkm:aRTIsmanlkçN³pþMú³ ( ) ( )C D E C D E+ + = + +  
iii). viFIKuNm:aRTIsKμanlkçN³Rtlb;³ AB BA≠  
iv). viFIKuNm:aRTIsmanlkçN³pþMú³ ( ) ( )AB C A BC=  
v). viFIKuNm:aRTIsmanlkçN³bMEbkcMeBaHviFIbUk ( )A B C AC BC+ = +  
vi). ( m:aRTIsÉktaCam:aRTIsNWt ) AI IA AI IA A= ⇒ = =

 
]TahrN_³      ;           ;     1 2

3 6
A

−⎡ ⎤
= ⎢ −⎣ ⎦

⎥
⎤
⎥
⎦

2 1
3 7

B ⎡
= ⎢−⎣

3 2 1
2 4 6

C
−⎡ ⎤

= ⎢ ⎥−⎣ ⎦
 

     ( ) ( ) ( )
( ) ( ) ( )

1 2 2 3 1 1 2 71 2 2 1 8 13
3 2 6 3 3 1 6 73 6 3 7 24 39

A B
− × + − − × + ×⎡ ⎤− −⎡ ⎤ ⎡ ⎤ ⎡

× = = =⎢ ⎥⎢ ⎥ ⎢ ⎥ ⎢× + − − × + − ×− − −⎣ ⎦ ⎣ ⎦ ⎣⎣ ⎦

⎤
⎥
⎦

 

rebobeRbI Casio 
-cuc Mode eRCIserIs 6 (Matrix)  w6 

-erIs 1:  Matrix A  1 

-eRCIserIs 5: 2 2×   5 

-bBa©ÚlCYredkTI 1: -1 ; 2  -1p2p 

-bBa©ÚlCYredkTI 2: 3 ; -6  3p-6p 

-erIs Matrix B   q412 

-eRCiserIs 5: 2 2×   5 

-bBa©ÚlCYredkTI 1: 2 ; 1  2p1p 

-bBa©ÚlCYredkTI 2: -3 ; 7  -3p7p 

-cuc AC   C 

-bBa©Úl  Mat A   q43 

-bB©Úal  ×  Mat B  mq44p 

cemIøyrbs;m:aRTIs 8 13
24 39

A B
−⎡ ⎤

× = ⎢ ⎥−⎣ ⎦
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  ( ) ( ) ( ) ( ) ( )
( ) ( ) ( ) ( ) ( )

1 2 3 2 1
3 6 2 4 6

1 3 2 2 1 2 2 4 1 1 2 6
3 3 6 2 3 2 6 4 3 1 6 6

A C
− −⎡ ⎤ ⎡ ⎤

× = ⎢ ⎥ ⎢ ⎥− −⎣ ⎦ ⎣ ⎦
− × + × − × − + × − × + × −⎡ ⎤

= ⎢ ⎥× + − × × − + − × × + − × −⎣ ⎦

   1 10 13
3 30 39

−⎡ ⎤
= ⎢ ⎥− −⎣ ⎦

 
rebobeRbI Casio 

-cuc Mode eRCIserIs 6 (Matrix)  w6 

-erIs 1:  Matrix A  1 

-eRCIserIs 5: 2 2×   5 

-bBa©ÚlCYredkTI 1: -1 ; 2  -1p2p 

-bBa©ÚlCYredkTI 2: 3 ; -6  3p-6p 

-erIs Matrix C   q413 

-eRCiserIs 4: 2 3×   4 

-bBa©ÚlCYredkTI 1: 3 ; -2 ; 1 3p-2p1p 

-bBa©ÚlCYredkTI 2: 2 ; 4 ; 6 2p4p6p 

-cuc AC   C 

-bBa©Úl  Mat A   q43 

-bBa©Úl  ×  Mat C  mq45p 

 
cemIøyrbs;m:aRTIs 1 10 13

3 30 39
A C

−⎡ ⎤
× = ⎢ ⎥− −⎣ ⎦

 

3. m:aRTIsRcas 

]TahrN_³ eKmanm:aRTIs   ;   3 4
1 2

A ⎡ ⎤
= ⎢
⎣ ⎦

⎥

1 2
1 3

2 2
B

−⎡ ⎤
⎢ ⎥= −⎢ ⎥
⎣ ⎦

 rkm:aRTIsRcasén A ; B  

CaTUeTA ³ m:aRTIs    Edl a b
A

c d
⎡

= ⎢
⎣

⎤
⎥
⎦

0ad bc− ≠   

enaHm:aRTIsRcasén A KW  1 1 d b
A

c aad bc
− −⎡ ⎤
= ⎢ ⎥−− ⎣ ⎦

 

-ebI 0ad bc− = enaH A Kμanm:aRTIsRcaseT . 
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-ebI  Cam:aRTIsRcasénm:aRTIs A  enaHeK)an  1A− 1 1AA A A I− −= =  
dMeNaHRsay 

3 4
1 2

A ⎡
= ⎢
⎣

⎤
⎥
⎦

 enaH ( ) ( )
3 4

det 2 3 1 4 6 4 2
1 2

A A= = = × − × = − =  

tamrUbmnþ³  1 1 d b
A

c aad bc
− −⎡ ⎤
= ⎢ ⎥−− ⎣ ⎦

 

)an   1
1 22 41
1 31 32

2 2
A−

−⎡ ⎤−⎡ ⎤ ⎢ ⎥= = −⎢ ⎥ ⎢ ⎥−⎣ ⎦ ⎣ ⎦

 

rebobeRbI Casio 
-cuc Mode eRCIserIs 6 (Matrix)  w6 

-erIs 1: Matrix A  1 

-eRCIserIs 5 : 2 2×   5 

-bBa©ÚlCYredkTI 1: 3 ; 4   3p4p 

-bBa©ÚlCYredkTI 2: 1 ; 2   1p2p 

-cuc AC   C 

-cucsBaØavg;RkckebIk  ( 

-erIsyk  1 :  Mat A  q43 

 -eRCIserIssBaØavg;Rkckbit ) 

 -cucsBaØa   1x−    u p 

cemøIyrbs;m:aRTIs 1
1 2
1 3

2 2
A−

−⎡ ⎤
⎢ ⎥= −⎢ ⎥
⎣ ⎦
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     emeronTI2     edETrmINg; 
 
1. edETrmINg;lMdab; 2 

eKmanm:aRTIs  enaH a b
A

c d
⎡

= ⎢
⎣

⎤
⎥
⎦

det
a b

A A ad cb
c d

= = = −  

 
]TahrN_³ eKmanm:aRTIs    ;  2 3

4 3
M

−⎡ ⎤
= ⎢ ⎥
⎣ ⎦

4 14
10 10

N
−⎡ ⎤

= ⎢ ⎥
⎣ ⎦

   ;  2 3
4 6

P
−⎡ ⎤

= ⎢ ⎥−⎣ ⎦
 

dMeNaHRsay 
( ) ( )( )2 3

det 2 3 4 3 6 12 18
4 3

M M
−

= = = × − × − = + =  

rebobeRbI Casio 
-cuc Mode eRCIserIs 6 (Matrix)  w6 

-erIs 1: Matrix A  1 

-eRCIserIs 5: 2 2×   5 

-bBa©ÚlCYredkTI 1: 2 ; -3  2p-3p 

-bBa©ÚlCYredkTI 2: 4 ; 3  4p3p 

-cuc AC    C 

-eRCIserIsyk  det  q47 

-erIsyk  1 :  Matrix A  q43 

 -eRCIserIs vg;Rkckbit  )p 

cemøIyyrbs;m:aRTIsdet 18A A= =  
2. edETrmINg;lMdab; 3 

2>1 KNnaedETrmINg;lMdab; 3 tamk,Ünrbs;sarus 

]TahrN_³ rk det A Edl    
1 2 3
6 3 5
4 0 1

A
⎡ ⎤
⎢ ⎥= −⎢ ⎥
⎢ ⎥− −⎣ ⎦
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 − − −
1 2 3 1 2

det 6 3 5 6 3
4 0 1 4 0

A = − −
− − −  

( ) ( )( ) ( )( ) ( ) ( ) ( )( ) ( ) ( )( )1 3 1 2 5 4 3 6 0 4 3 3 0 5 1 1 6 2

3 40 0 36 0 12 61

= × − × − + × × − + × × − − × − × − × × − − × ×

= − + − − + = −
 

rebobeRbI Casio 
-cuc Mode eRCIserIs 6 (Matrix)  w6 

-erIs 1: Matrix A  1 

-eRCIserIs 1: 3 3×   1 

-bBa©ÚlCYredkTI 1: 1 ; 2 ; 3 1p2p3p 

-bBa©ÚlCYredkTI 2: 6 ; -3 ; 5  6p-3p5p 

-bBa©ÚlCYredkTI 3: -4 ; 0 ; -1 -4p0p-1 

-cuc AC    C 

-eRCIserIsyk  7: det  q47 

-erIsyk  1 : Matrix A  q43 

 -eRCIserIs vg;Rkckbit  )p 

cemøIyrbs;m:aRTIs det 61A A= = −  
 

2.2 karKNnaedETrmINg;lMdab; 3 tammIn½r 

eKmanm:aRTIs 
1 1 1

2 2 2

3 3 3

a b c
A a b c

a b c

⎡ ⎤
⎢= ⎢
⎢ ⎥⎣ ⎦

⎥
⎥  rk det A 

     edayeRbIviFIlubCYredknigCYrQrFatu    
1 1 1

1 2 2 2

3 3 3

a b c
a a b c

a b c
 Fatu 

1 1 1

1 2 2 2

3 3 3

a b c
b a b c

a b c
 Fatu 

1 1 1

1 2 2 2

3 3 3

a b c
c a b c

a b c
 

1 1 1
2 2 2 2 2 2

2 2 2 1 1 1
3 3 3 3 3 3

3 3 3

det
a b c

b c a c a b
A a b c a b c

b c a c a b
a b c

= = − +  

cMNaM  
kñúgkarKNnaedETrmINg;lMdab; 3 tammIn½r eKGacBnøattamCYrNamYyk_)an 

b:uEnþsBaØaénFatunImYy²GaRs½ynwglMdab;TIEdlFatuenaHsßitenAdUcCa³ 

+ + +
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  mansBaØa  +  eRBaH  CaFatuenACYrTI 1 nig CYrQrTI 1 , 1 + 1 = 2   KU  ( )  1a 1a 21 1− =

  mansBaØa  - eRBaH   CaFatuenACYrTI 1 nig CYrQrTI 2 , 1 + 2 = 3   ess ( )  1b 1b 31 1− = −

]TahrN_³ rk det A Edl     
1 2 3
6 3 5
4 0 1

A
⎡ ⎤
⎢ ⎥= −⎢ ⎥
⎢ ⎥− −⎣ ⎦

 

1 2 3
3 5 6 5 6 3

det 6 3 5 1 2 3
0 1 4 1 4 0

4 0 1
A

− −
= − = − +

− − − −
− −

 

( ) ( ) ( )1 3 0 2 6 20 3 0 12 3 28 36 61= − − − + + − = − − = −  
rebobeRbI Casio 

-cuc Mode eRCIserIs 6 (Matrix)  w6 

-erIs 1: Matrix A  1 

-eRCIserIs 1: 3 3×   1 

-bBa©ÚlCYredkTI 1: 1 ; 2 ; 3 1p2p3p 

-bBa©ÚlCYredkTI 2: 6 ; -3 ; 5  6p-3p5p 

-bBa©ÚlCYredkTI 3: -4 ; 0 ; -1 -4p0p-1 

-cuc AC   C 

-eRCIserIsyk  7: det  q47 

-erIsyk  1 : Matrix A  q43 

 -eRCIserIs vg;Rkckbit  )p 

cemøIyrbs;m:aRTIs det 61A A= = −  
 
3. edaHRsayRbB½n§smIkarlIenEG‘rtamrUbmnþRkam½r 

]TahrN_³ edaHRsayRbB½n§smIkar³ 

k>      x>   3 7
4 2 2
x y
x y
+ = −⎧

⎨ − =⎩

6
6

1
2 3 2

2 2
4 3

x y z
x y z

x y

+ + =⎧
⎪− + + =⎨
⎪ − =⎩

 

 

K>    
2 2 2 0
2 5 2

8 4

x y z
1
1

x y z
x y z

+ + =⎧
⎪− + + =⎨
⎪ + + = −⎩
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dMeNaHRsay 

k>     3 7
4 2 2
x y
x y
+ = −⎧

⎨ − =⎩

6
6

eK)an 3 7
34

4 2
D = = −

−
   6 7

170
26 2xD
−

= = −
−

    3 6
102

4 26yD
−

= =  
170 5
34

xDx
D

−
= = =

−
     102 3

34
yD

y
D

= = = −
−

 
dUcenHRbB½n§smIkarmanKUcemøIy ( 5x =  ; )3y = −  

rebobeRbI Casio 
-cuc Mode eRCIserIs 5: EQN  w5 

-erIs 1: a x  1 b y cn n+ = n

-bBa©ÚlCYredkTI 1: 3 ; 7 ; -6 3p7p-6p 

-bBa©ÚlCYredkTI 2: 4 ; -2 ; 26  4p-2p26p 

-cucsBaØa  =   cemøIy  X  p 

-cucsBaØa   =   cemøIy  Y p 
dUcenHRbB½n§smIkarmanKUcemøIy ( 5x =  ; )3y = −  

 

x>    
2 3 2

2 2
4 3

x y z
1x y z

x y

+ + =⎧
⎪− + + =⎨
⎪ − =⎩

 

 

eK)an  
1 2 3
2 1 2 12

4 1 0
D = − =

−
   

2 2 3
1 1 2 4
3 1 0

xD = =
−

    

   
1 2 8
2 1 1 20

4 1 3
zD = − =

−

  
 

1 2 3
2 1 2 20

4 3 0
yD = − = −

4 1
12 3

xD
D

x = = =      20 5
12 3

yD
D

y − −
= = =  20 5

12 3
zD

D
z = = =  

 
dUcenHRbB½n§smIkarmancemøIy 1

3
x⎛ =⎜

⎝
 ; 

5
3

y −
=  ; 

5
3

z ⎞= ⎟
⎠
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rebobeRbI Casio 
-cuc Mode eRCIserIs 5: EQN  w5 

-erIs 2:  2 a x b y c z dn n n+ + = n
-bBa©ÚlCYredkTI 1: 1 ; 2 ; 3 ; 2 1p2p3p2p 

-bBa©ÚlCYredkTI 2: -2 ; 1 ; 2 ; 1  -2p1p2p1p 

-bBa©ÚlCYredkTI 3: 4 ; -1 ; 0 ; 3  4p-1p0p3p  

-cucsBaØa   =   cemøIy  X p 

-cucsBaØa   =   cemøIy  Y p 

-cucsBaØa   =   cemøIy  Z p 

 
dUcenHRbB½n§smIkarmancemøIy 1

3
x⎛ =⎜

⎝
 ; 

5
3

y −
=  ; 

5
3

z ⎞= ⎟
⎠

 

 

K>  
2 2 2 0
2 5 2 1

8 4

x y z

1
x y z

x y z

+ + =⎧
⎪− + + =⎨
⎪ + + = −⎩

 

eK)an  
2 2 2
2 5 2 0

8 1 4
D = − =    

0 2 2
1 5 2 0
1 1 4

xD = =
−

     

0
0

xDx
D

= =    mancemøIyeRcInrab;minGs;    
dUcenHRbB½n§smIkarmancemøIyeRcInrab;minGs;. 
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CMBUk 
5 lImIt nig edrIev 

  emeronTI1     lImIt  nig edrIev 
 
1-lImIt 

1>1-sBaØaNlImIt  
]TahrN_ 1 ³  eK[GnuKmn_ nigtaragtémøelx ³ 2( ) 2 3y f x x x= = + -
x  1.99         1.999         1.9999               2.0001     2.001       2.01 
y  4.9401      4.9994      4.9994               5.0006    5.006       5.0601 

tamtaragtémøelx ebI x xitCit 2 BIxageqVg nigBIxagsþaMenaH y  xitCit 5 
eKfaGnuKmn_ ( )f x manlImIt 5kalNax xitCit 2 . 

eKkMNt;sresr  2

2
lim( 2 3) 5
x

x x
®

+ - =

]TahrN_TI2 ³ eK[GnuKmn_ 
2 9( )

3
xf x
x

-=
-

cMeBaH 3x ¹  .  

xr xs

y

3

3

6

3- 0

cMeBaH 3x ¹ eK)an nigRkab ( ) 3f x x= + L   . 
tamRkabebI x xitCit 3 Et 3x ¹ enaHGnuKmn_  ( )y f x=

xitCit 6 ehIyeKkMNt;sresr 
2

3

9lim 6
3x

x
x®

- =
-

 
 
CaTUeTA ³ ebI x xitCit a ehIyGnuKmn_ xitCittémø b NamYy ( )y f x=

             enaHeKkMNt;sresr lim ( )
x a

f x b
®

=  
lMhat;KMrUTI1 ³ k¼ cUrbMeBjtaragtémøelxxageRkaménGnuKmn_ 1y

x
=  ³ 

 
 
 
x¼ TajrklImIt 

0
( 0)

1lim
x
x

x®
>

 nig
0

( 0)

1lim
x
x

x®
<

 

 

x  
 
0.1    0.01    0.001    0.0001….. x  

 
-0.1    -0.01    -0.001    - 0.0001…. 

y
  

y  
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cemøIy   
k¼  

x  
 
0.1    0.01    0.001    0.0001….. 

y   
10     100     1000      10000 …. 

 
x  

 
-0.1    -0.01    -0.001    -0.0001….. 

y   
-10     -100     -1000     -10000 …. 

x ¼  tamtaragTI1 eKsegáteXIjfakalNa x yktémøviC¢manehIykan;EttUceTA²esÞIrxitCit 
sUnüenaH 1

x
 mantémøviC¢man ehIykan;EtFMeTA ²KμanTIbBa©b; .  dUcenH eK)an 

0
( 0)

1lim
x
x

x®
>

= + ¥  

tamtaragTI2 eKsegáteXIjfakalNa x yktémøGviC¢manehIykan;EttUceTA²esÞIrxitCit 
sUnüenaH 1

x
mantémøGviC¢man ehIykan;EttUcTA²KμanTIbBa©b;. dUcenH eK)an 

0
( 0)

1lim
x
x

x®
<

= - ¥  

kareRbIm:asIunKNna 
enAkñúgcMNucenHedIm,Iyl;GMBIsBaØaNlImIteyIgsikSaelItaragtémøelxénGnuKmn_.edIm,IKN

na  témøelxén GnuKmn_enaHeKGaceRbIm:asIunCMnYykñúgkarKNna)an. 
]TahrN_TI1³  eK[GnuKmn_   eKcg;KNnatémøelxcab;BItémø2( ) 2 3f x x x= + - 1x =  

dl; témø   eday[CMhanéntémøenaHBImYyCMhaneTAmYyCMhanesμI 0.1 2.05x =

esckþIENnaMGMBIkarcUleTArkkmμviFIkñúgm:asIun  
edIm,IcUlkm μviFIEdlGacbBa©ÚlGnuKmn_xagelI)ansUmcucweBlenaHvanigecjpÞaMg  
- cMeBaH m:asIunm:ak CASIO esrI 350fx E- S enaHeyIgcuc 3edIm,IeRCIserIsyk TABLE  

- ebIm:asIunm:ak CASIO esrI 991fx E- S b£esrI 991fx ES Pl- us  
eyIgcuc7edIm,IeRCIserIsyk TABLE enaHeyIgnigGacbBa©Úl GnuKmn_)an .   

Gnuvtþn_ 
cMeBaHm:asIunm:ak CASIO esrI 350fx E- S  

eyIgcucw3enaHvaecjpÞaMg  eBlenHeyIgGacbBa©ÚlGnuKmn_ 
 )anedayGnuvtþdUcxageRkam³  2( ) 2 3f x x x= + -

 bBa©Úl 2x  eyIgcuc Q)d 

 bBa©Úl  eyIgcuc  +2Q)-3 2x+ - 3

 78



 bnÞab;mkcuc penaHeGRkg;m:asIunbgðaj   KWvasYreyIgedIm,I[eyIg 
kMNt;témøcab;epþIm edayeyIgcg;kMNt;témøcab;BI 1.6 enaHeyIgcuc1.6 penaH 

eGRkg;nigbgðajeyIgbnþeTotKW  mann½yfavasYreyIgkMNt;témøcugeRkay edaytémø 

cugeRkayeyIgkMNt; 2.5 enaHeyIgcuc 2.5 peGRkg;bgðaj  KWva 
sYr[eyIgkMNt;RbEvgcenøaHCMhan edayeyIgkMNt;RbEvgcenøaH 0.1 enaHeyIgcuc 0.1 p  

eBlenaHvanig bgðaj  KWCatarag témø elxEdleyIg)an kMNt;dUcxagelI  . 
CabnþeyIgcuc REPLAY  ERedIm,IemIltémøelxnImYy²ehIy bMeBBaJ)annUv taragdUcxageRkam 

x  1.6 1.7 1.8 1.9 2 2.1 2.2 2.3 2.4 2.5 
( )f x  2.76 3.29 3.84 4.41 5 5.56 6.24 6.89 7.56 8.25 

 dUcenHtamtaragtémøelxxagelI ebI x xitCit 2 BIxageqVg nigBIxagsþaMenaH f ( )x xitCit 5 

eKfaGnuKmn_ ( )f x manlImIt 5kalNax xitCit 2 . 
 eKkMNt;sresr  2

2
lim( 2 3) 5
x

x x
®

+ - =

bBa¢ak; karKNnataragtémøeyIgeRbIm:asIunEtkñúgkrNIeyIg kMNt;cMnYnCMhantUcCag b¤esμ I30   
CMhanb:ueNÑaH  . 

]TahrN_ eK[GnuKmn_  eBleyIgeRbIm:asIunKNnatémøcab;BI1 dl; 32 eday 1( )f x x= -

ykKmøatCMhan 1 mann½yfa eyIg)ankNt; 31CMhan 
eyIgcuc w3Q)-1p1p32p1peBlenaHenAelIeGRkg; eyIgeXIj  

 mann½yfasti (Memories) rbs;m:asIunKNnaminRKb;RKan;kñúgkar bgðajtaragTinñn½y 
b¤ taragtémøelx)aneT . 

lMhat;Rbtibtþi  
 k ¼  cUrbMeBBaJtaragtémøelxxageRkam ehIyTajrklImIt 

2
lim ( )
x

f x
®

 
x  1.9 1.99 1.999 2 2.001 2.01 2.1 

2 4( )
2

xf x
x

-=
-

 ? ? ? ? ? ? ? 

x¼sg;Rkab g x ehIyTajrklImIt  2( ) 2x= +
1

lim ( )
x

g x
®
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dMeNaHRsayedayeRbIm:asIunCMnYy 
edIm,IbMeBjtaragxagelIeyIgeRbIm:asIunKNnamþgmYy²ehIybMeBjkñuúgtaragedayeFVIdUcxageRkam  

 cMeBaH 1.9x =  mann½yfaeyIgrk (1.9)f  b¤Gef x CMnYseday 1.9 KW 
2(1.9) 4

1.9 2
-

-
 

eyIgGnuvtþn_dUcteTA 
bBa©Úl

2(1.9) 4
1.9 2

-
-

 cuc a1.9d-4R1.9-2p enaHeGRkg; m:asIunbgðaj 

 vabgðajCaRbPaK edIm,I[CaTsPaK cucn  eK)ancemøIy 3.9 

 edayeFVItamlMnaMenHeyIgGnuvtþCabnþ 
 cMeBaH 1.99x =   cuca1.99d-4R1.99-2p 

n eK)ancemøIy 3.99 
 

 cMeBaH 1.999x =  cuca1.999d4-R1.9992pn 

eK)ancemøIy 3.999 

 cMeBaH 2x =    cuca2d-4R2-2p  

eK)ancemøIy kMNt;min)an 
 cMeBaH 2.001x =   cuca2.001d-4R2.00 1-

2pneK)ancemøIy 4.001 

 cMeBaH 2.01x =   cuca2.01d-4R2.01-

2pneK)ancemøIy 4.01 

 cMeBaH 2.1x =   cuca2.1d-4R2.1-2pn 

eK)ancemøIy 4.1 

eKbMeBj)antaragdUcxageRkam  
x  1.9 1.99 1.999 2 2.001 2.01 2.1 

2 4( )
2

xf x
x

-=
-

 3.9 3.99 3.999 kMNt;min)an 4.001 4.01 4.1 

 tamtarageK)an lim  
2

( ) 4
x

f x
®

=

Rbtibtþi 
k¼ cUrbMeBjtaragxageRkam 
x  1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 

2 4
2

x
x

-
-

 ? ? ? ? ? ? ? ? ? ? ? 
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x¼tamtaragtémøxagelITaBaJrklImIt 
2

1

4lim
2x

x
x®

-
-

 
dMeNaHRsay 

edayeRbIm:asIunm:ak CASIO esrI 350fx E- S  
 eyIgbBa©ÚlGnuKmn_ cuc w3 

 eyIgbBa©ÚlRbPaK  cuc a 

 bBa©ÚlkenSaBICKNit 2 4x - enAPaKyk cucQ)d-4 

 edIm,IbBa©ÚlkenSamBICKNitenAPaKEbgcucRKab;cuc REPLAYcuHeRkamR 

 bBa©ÚlkenSaBICKNit 2x - enAPaKEbg cuc Q)-2 p 

tamtaragxagelIeyIgeXIjfatémøcab;epþImKW 1 témøcugeRkayKW 2 nigRbEvgcenøaHCMhanKW 0.1 eyIgcuc 

2p1p2p0.1peK)antaragelIeGRkg;m:asIun  
CabnþeyIgcuc REPLAY  E b£ RedIm,IemIltémøelxnImYy²ehIy bMeBBaJ)annUvtaragdUcxageRkam 
x  1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2 

2 4
2

x
x

-
-

 3 3.1 3.2 3.3 3.4 3.5 3.6 3.7 3.8 3.9 ERR0R 

x¼tamtaragtémøxagelITaBaJrklImIt 
2

1

4
2x

xlim
x®

-
-

eK)an 
2

1

4lim 3
2x

x
x®

- =
-

 
bBa¢ak; karKNnataragtémøeyIgeRbIm:asIunEtkñúgkrNIeyIg kMNt;cMnYnCMhantUcCag b¤esμ I30   

CMhanb:ueNÑaH  . 
]TahrN_ ³eK[GnuKmn_ eBleyIgeRbIm:asIunKNnatémøcab;BI1 dl; 32 eday 

ykKmøatCMhan 1 mann½yfa eyIg)ankMNt; 31CMhan 
( ) 1f x x= -

eyIgcuc w3Q)-2p1p32p1peBlenaHenAelIeGRkg; eyIgeXIj  

 mann½yfasti (Memories) rbs;m:asIunKNnaminRKb;RKan;kñúgkar bgðajtaragTinñn½y 
b¤ taragtémøelx)aneT . 

1>2-RbmaNviFIelIlImIt 
GnuKmn_  nig manlImItkalNa ( )y f x= ( )y g x= x a®  
lim ( ) lim
x a x a

f x C
® ®

= = C  Edl ( )f x C= CaGnuKmn_efr 
 lim ( ) lim

x a x a
f x x

® ®
= = a  Edl ( )f x x=  

 lim[ ( ) ( )] lim ( ) lim ( )
x a x a x a

f x g x f x g x
® ®

+ = +
®

 
lim[ ( ) ( )] lim ( ) lim ( )
x a x a x a

f x g x f x g x
® ®

- = -
®
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lim[ ( ) ( )] lim ( ) lim ( )
x a x a x a

f x g x f x g x
® ®

´ = ´  
®

lim ( )( )lim
( ) lim ( )

x a

x a
x a

f xf x
g x g x

®

®
®

=   ebI   lim ( ) 0
x a

g x
®

¹

]TahrN_TI1 ³ KNnalImItxageRkam 
 k¼  

1
lim(3 )
x

x
®

+      x¼  4

2
lim(3 )
x

x
®

 
cemIøy 
k¼        cuc 3+1p 

1
lim(3 ) 3 1 4
x

x
®

+ = + =

x¼    cuc3O2f4p  4 4

2
lim(3 ) 3 2 48
x

x
®

= ´ =

CaTUeTA      
0

0lim( )n n

x x
ax ax

®
=

]TahrN_TI2 KNnalImIt 
k¼        x ¼  3 2

1
lim( 3 1)
x

x x x
®

- + +
2

3

1lim
2x

x x
x®

- +
-

 
cemøIy 
 k¼  cuc 1f3-3O1  

3 2 3 2

1
lim( 3 1) 1 3 1 1 1 0
x

x x x
®

- + + = - ´ + + =
                                                     d+1+1p 

CaTUeTA       ebI CaBhuFaén  ( )P x x   enaH    
0

0lim ( ) ( )
x x

P x P x
®

=

 

x ¼  
2 2

3

1 3 3 1lim 7
2 3 2x

x x
x®

- + - += =
- -

        cuca3d-3+ 

                                          1R3-2p 

CaTUeTA    ebI ( )
( )

f x
g x

Edl CaRbPaKsniTanenaH( ) 0g x ¹
0

0

0

( )( )lim
( ) ( )x x

f xf x
g x g x®

=    ebI  0( ) 0g x ¹

 

smÁal; ³ ebIPaKyknigPaKEbgmanlImItsUnüenaHeKRtUvKNnatamC¿handUcxageRkam ³ 
CMhanTI1 ³ bMEbktYTaMgBIrénRbPaKCaplKuNktþa 
CMhanTI2 ³ sRmYlktþarYmecal 
CMhanTI3 ³ rklImIténRbPaKfμI  . 
 
lMhat;KMrUTI2  KNnalImItxageRkam  ³ 
k¼  

2

22

5lim
4x

x x
x® -

+ +
-

6    x¼  
2

3 6lim
2 2x

x
x x®

æ ö÷ç ÷+ç ÷ç ÷ç - -è ø
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cemøIy   k¼  
2

22

5lim
4x

x x
x® -

+ +
-

6 manragminkMNt; 0
0

 

 CMhanTI1 ³ 
2

2

5 6 ( 2)( 3
( 2)( 24

x x x x
x xx

+ + + +=
+ --

)
)

   

 CMhanTI2 ³ 
2

2

5 6 ( 3
( 24

x x x
xx

+ + +=
--

)
)

 Edl   2 0x + ¹

 CMhanTI3 ³ 
2

22 2

5 6 ( 3) 2 3lim lim
( 2) 2 24x x

x x x
xx® - ® -

+ + + - += =
- - --

1
4

= -   

x¼  
2 2

3 6 3 6lim lim
2 2 2 2x x

x x
x x x x® ®

æ ö æ ö÷÷ç ç÷ ÷+ = -ç ç÷ ÷ç ç÷ ÷ç ç- - - -è ø è 2
lim( 2) 0
x

x
®

- =
ø
 Edl   

CMhanTI1 ³ 3 6 3 6 3(
2 2 2

x x 2)
2

x
x x x x

- -- = =
- - - -

 

CMhanTI2 ³ 
3 6 3

2 2
x

x x
- =

- -
   Edl  2 0x - ¹  

CMhanTI3 ³ 
2 2

3 6lim lim 3 3
2 2x x

x
x x® ®

æ ö÷ç ÷+ = =ç ÷ç ÷ç - -è ø
 

smÁal; ³cMeBaHBhuFaEdlmanrag 2ax bx+ + d+ eKGaceRbIm:asIunKNna 
rI 991

c   nig  + +

m:ak CASIO es
3 2ax bx cx

fx ES- b£esrI 991fx ES Plus- CMnYykñúgkardak;BhuFaxagelICaplKuN 
ktþa)anedayeRbIkmμviFIed 2 0bx c+ + =  nig 3 2ax bx cx+ + +

CaplKuNktþa  .   
 ebIeyIgsÁal

aHRsaysmIka d = rYcsresr 

; 3

rax 0

 1 2; ;x x x enaHeK)an 
a x -  

3)-  
          xageRkamenHKWCakarENnaMbgðajBIrebobénkareRbIm:asIunKNnaedIm,IedaHRsaysmIkardWeRkTI2   

eyIgRtUvsikSaEsVgyl;GMBIragTUeTArbs;smIkarCamunsinKW 

+ + + =  

Binitüem
d

Rkam 
 cuc w

2
1 2)( )ax bx c x x x+ + = -(

3 2
1 2( )( )(ax bx cx d a x x x x x x+ + + = - -

nig dWeRkTI3  
CadMbUg
smIkardWeRkTI2manrag 2 0ax bx c+ + =  
smIkardWeRkTI3manrag d3 2 0ax bx cx

edIm,IeRbIm:asIunKNnaeyIgRtUvsRmYlsmIkar[manragTUeTAdUcxagelICamunsin  rYceTIbeyIg 
IltémøénemKuN a b c  nig d   bnÞab;mkeyIgbBa©ÚltémøTaMgenaHeTAkñúgm:asIun. 
]TahrN_ ³ kñúglMhat;KMrU ¬k ¦  ak;CaplKuNktþaénBhuFa 2 5 6x x+ +  
dMbUgeyIgedaHRsaysmIkar 2 5 6 0x x+ + =  GnuvtþdUcxage
cUlkmμviFIedaHRsaysmIkar 53 
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bBa©Últémø 1a =    cuc 1p 

bBa©Últémø    cuc 5p 5b =

bBa©Últémø    cuc 6p 6c =

edIm,IbgðajcemøIy   cucp 
eK)ancemøIy 1 2x = -  edIm,IemIl 2x cuc REPLAYcuHeRkam RenaH

2x+

WeRkTI3 GnuvtþdUcxageRkam 
4bnÞab;mkeFVIdUcsmIkardWeRkTI2Edr 

2 3x = -  
dUcenH eK)an 6 ( )( 3)x x x+ = + +  2 5

cMeBaHsmIkard
cUlkmμviFIedaHRsaysmIkar cucw5

edaybBa©Últémø ; ; ;a b c d  enaHeK)ancemIøy 1 2 3; ;x x x  
Rbtibtþi   KNnalImItxageRkam  
k  ¼  2 2

1
lim[( 4 2)(3 )]
x

x x x
®

+ + -      x¼ 
2

22

3 4lim
(2 5)x

x x
x® -

- -
+

        K ¼ 
2

21

2 5lim
2x

x x
x x®

- +
+ -

 3

 
m[( 4 2)(3 )]

cemøIy
k  ¼  li

x

2 2

1
x x x+ + -  cuc (Q)d+4Q)+2)(3-

Q)d)p eK)an   
1

lim[( 4 2
x

x x
®

+ +

®

2 2)(3 )] 14x- =  

x¼ 
23lim x

22

4
(2 5)x

x
x® -

- -
+

 cuc a3Q)d-Q)-4R(2    

Q)+5)dp eK)an   
23 4x x- - =

22
lim 10

(2 5)x x® - +
 

K ¼ 
22 5 3x x- + rag
21

lim
2x x x® + -

minkMNt; 0
0
 

edaHR 5 3 0x + =   saysmIkar x -  
-5p3pp ¬   

 22

cuc w532p 1

3
2

x =   2 1x =  ¦ 

1p-2pp¬    ¦ 
edaHRsaysmIkar 2 2 0x x+ - =  
cuc w531p 1 1x =   2 2x = -

eK)an 
2

21 1 1

2 5 3 (2 3)(lim lim li
x

x x x x- + -= =1) 2 3 2 1 3 1m
( 1)( 2) 2 1 2 32x x

x
x x xx x® ® ®

- - ´ -= = -
- + + ++ -
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1>3-lImItxageqVgnigxagsþaM 

]Tah
2 1

x
x x

£
ï + >ïïî

ebI
ebI  

Ijfa

rN_    eK[GnuKmn_ 
2

( )
x

f x
ìïïï= í

1

tamRkabeKsegáteX  ( )f x xitCit 1  

kalNa x xitCit ! BIxageqVg  .  e t;sresrKkMN  

 mü:ageTot
1

lim ( ) 1
x

f x
-®

 =

( )f x xitCit # kalNa x xitCit 1BIxagsþaM. 
(f

+
eKkMNt;sresr lim ) 3

x
x

®
=  1- 1

1

3

4

x

y

2o

2y x= +

2y x=

1

 
CaTUeTA - ebI ( )f x xitCit L kalNa x xitCit 0x  BIxageqVg enaHL CalImItxageqVg én 

( )f x ehIyeKkMNt;sresr 
0

lim (
x x

)f x L
-®

. =

- ebI ( )f x xitCit ¡  kalNa xitCit 0x  BIxagsþaM enaH ¡x CalImItxagsþaM én 
( )f x ehIyeKkMN esr lim ( )

x
t;sr

0x
f x R

®
= . 

+

lMhat;KMrU eK[GnuKmn_ 
0

x x
x x

ìï >ïï= íï £ïïî ebI  3

2 0
( )f x

ebI

 k¼ KNnalImIt 
0

lim ( )
x

f x
+®

  nig 
0

lim ( )
x

f x
-®

 
 x¼ eRbobeFobté ImI aMgBIr møl tT

k¼ =

f x x
- -® ®

= = =  
eRbobeFobtémølImItTaMgBIr 

x =  
( ) li ( ) 0f x x

+ -® ®
= =  

IenH eKfaGnuKmn_ = manlImIt 0 Rtg; 

cemøIy 
 

0 0
lim ( ) lim 2 2 0 0
x x

f x x
+ +® ®

= = ´  
    

x x

3 3

0 0
lim ( ) lim 0 0

x¼ 
eKman 

0
lim ( ) 0
x

f x
+®

= nig
0

lim (
x

f
-®

) 0

dUcenH lim m
x x

f
0 0

kñúgkrN x ( )y f 0x =  
CaTUeTA  GnuKmn_ ( )y f x= tRtg; 0manlImI x luHRtaEtl agImItx eqVg es μ IlImItxagsþaM 
Rbtibtþi 

nuKmn  KNnalImIt_ 3 1 2
( )

8 2
x x

f x
x x

ìï + <ïï= íï - + ³ïïî

ebI
ebI 2

lim ( )
x

f x
+®

 nig 
2

lim ( )
x

f x
-®

 k ¼ eK[G
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x ¼  eK[GnuKmn_ y x=   KNna 
0

lim
x

x
®

 . etIGnuKmn_ y = x manlImItRtg; b¤eT 0x =

? 

 k- lImItGnnþénGnuKmn_s½VyKuNgay 
1>4-lImItGnnþénGnuKmn_ 

CaTUeTA a >ebI 2lim
0x

ax
a® ± ¥

= íï - ¥ <ïïî

ìï + ¥ïï 0  ebI
lim 0 ( )

x

a a
x® ± ¥

= Î  ¡

 x- lImItragminkMNt; 
CaTUeTA  ∗ ebIlImIténBhuFamanragminkMNt; ¥ - ¥ enARtg;GnnþenaHeKRtUv ³   

 FMCageKCaktþarYm   - dak;tYEdlmandWeRk
   - KNnalImIténkenSamfμI 

∗ lImIténBhuFaenARtg;Gnnþ KWCalImIténtYEdlmandWeRkFMCageK . 
 ¥

  ∗ ebIlImIténRbPaKsniTanmanragminkMNt; enARtg;GnnþenaHeKRtUv  ³ 
¥

   - dak;tYEdlmandWeRkFMCageKenAPaKyk  nigenAPaKEbg CaktþarYmehIy  
                       sRmYlecal   
   - KNnalImIténRbPaKfμI 
  ∗ ebIlImIténRbPaKsniTanenARtg;Gnnþ KWCapleFobrvaglImIténtYEdlmandWeRkFM  

          aK WeRkFMCageKenAPaKEbg  .    CageKenAP yk  niglImIténtYEdlmand
2- edrIev 

  2>1- GRtabERmbRmYlmFüm 
 CaTUeTA r ebIGef  ERbRbYlBI eTA ehIyGnuKmn_ ERbRbYlBI a b ( )y f x= ( )f a eTA ( )f b enaH x

pleFob ( ) ( )y f b f a
x b a

=
D -

mYlmFüm ( )  kalNaD -  ehAfaGRtabERmbR én y f x= x  ERbRbYlBI 
a eTA b   . 
 ]TahrN_ ³ rkGRtabERmbRmYlmFüménR)ak;cMNUl 2( ) 5R x x x  KitCaBan;erol  = +

Edl)anBIkarlk;RsUv  etan kalNa xx ERbRbYlBI 10 etan  eTA 13 etan  .  
dMeNaHRsay 

edayeRbIm:asIunm:ak CASIO esrI 350fx ES-  
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eK)an GRtabERmbRmYlmFüménR)ak;cMNUlKW (13)
13

R R (10) (13) (10)
10 3
R R R

x
D -=
D -

-=  
elxFmμta eTACaelxEbbBICKNit  cuc qw1(MthIO)     

    

bþÚrkmμviFIkñúgm:asIunBIkarKNnaEbb

                                      

eyIgKNna 
2 2(13) (10) (13 5 13) (10 5 10)R R R

13 10 3x
D - + ´ - + ´= =  
D -

;RbPa  cuc a 

yk 
3d+5O13) 

´  cuc -( 10d+5O10) 

LAY cuHeRkamRrYccuc3
emøIyesI μ 28 Ban;erolkñúg 

kñúgkareXasnaBaNiC¢kmμ

 bBa©ÚlTRmg K
 enAPaK
 bBa©Úl 2(13 5 13)+ ´  cuc (1

 bBa©Úl 2(10 5- + 10)

 cuc REP p 

 eK)anc 1 etan 
 
Rbtibtþi  
  x éf¶eKlk;dac;TsSnavdþI)ancMnYn k,al . 

abERmbRmYlmFümén kñúgry³eBlBI 
2( ) 20 200S x x x= + +

eTA 10x = rkGRt ( )S x 5x = éf¶. 

eRbIm:asIunKNnaeKcucCabnþbnÞab;dUcxageRkam 
 qw1 
 a(10d+20O10+ )-(5d+20  

 
cemøIy 

 
200

 O5+200)R5p 

eK)ancemøIyesμ I 35 k,alkñúg 1 éf¶  

  2>2-edrIevRtg;cMNucmYy 
 
 CaTUeTA      edrIev '( )f a  énGnuKmn_ y f= ( )x  enARtg; x a= kMNt;eday 
                        

0 a h 0

( ) ( ) ( ) ( )'( ) lim lim lim
x x

y f x f a f a h f af a
x xD

D - + -= = =
-

  
a h® ® ®D

                Edl x a h+  b¤ h == -  x a

  
] rN_ ³ rkedrIevénG eRkaTah nuKmn_xag m ³ 

¼ k  2( ) 4f x x= - +   x enARtg; 1x = -  
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 x¼ 2( ) 4 5f x x x= - +  enARtg; 2x =  
 K¼ enARtg; 3( ) 2E x x= -         0x =  

ce øIym  
Im:asIunm:ak CAS rI 0edayeRb IO es  35fx - ES  

k¼    tamniymn½yedrIevRtg;mYycMNucxagelI 
CMhanTI1 eyIgeRbIm:asIunKNna 2( 1) ( 1) 4 ( 1)f - = - - + ´ -  eyIgcucCa bnþbnÞab;dUcteTA 

qw itviTüa)-(-1)d+4O-1 

enaHey
1(MthIO) (edIm,IcUlkm μviFIKNnaCaKN

Ig)an ( 1) 5f - = -  
CMhanTI2  eFVIkarKNnaedayéd rk ( 1 ) ( 1)f h f

h
- + - -  

eK)an ( 1 ) ( 1) 6f h f h
h

- + - = - + bnÞab;mkeRbIm:asIunKNna edayeyIgbþÚr 
Ca 

-
0

lim( 6)
h

h
®

- +

h x   KWeyIgKNnatémøelxcab;epþImBI -0.2 dl;  0.2 nigcenøaHCMhantémøelxyk 0.1 eKcucCabnþ 
bnÞab;dUcxageRkamw3-Q)+6p- p0.1

bgðaj  

0.2p0.2 enaHeGRkg; 

 naM[eyIgTaj)anfa lim( 6) 6h- + =   
dUcenH  '(f

0h®

- =  1) 6

 edayeRbIm:asIunm:ak CASIO esrI 991fx ES- b£esrI 991fx ES Plus-  
 k rkedrIevénG Kmn_ 2( ) 4f x x= - +   x enARtg; 1x = -  ¼ nu
cUlkmμviFIKNnaedrIevRtg;cMNucmYy   cuc qy

bBa©ÚlkenSam 2 4x x- +  Q)dcuc- +4Q) 

bnÞab;mkcuc  REPLAYeTAmuxedIm,IbBa©ÚltémøRtg;cMNuc 1-  eyIgcuc -1         x =

edIm,IbgðajcemøIy  cuc p 

enaHeK)an cemøIyesμ I 6    dUcenH  '( 1) 6f - =  
 

 edayeRbIm:asIunm:ak  esrI 99CASIO 1fx ES- b£esrI 991fx ES Pl-  us

enARtg; x  ¼ rkedrIevénGnuKmn_ 2( ) 4 5g x x x= - + 2x = eyIgcucdUcxageRkam 
kmμviFIKNnaedrIevRtg;cMNucmYy  cuc qy

cuc Q) 4Q

cUl  

bBa©ÚlkenSam 2 4 5x x- +  d- )+5 

bnÞab;mkcuc REPLAYeTAmux$edIm,IbBa©ÚltémøRtg;cMNuc  eyIgcuc 2         x = 2

edIm,IbgðajcemøIy  cuc p 
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enaHeK)an cemøIyesμ I 0    dUcenH  '(2) 0g =  
 K¼ rkedrIevénGnuKmn_ 3( ) 2E x x= -      enARtg; x 0= eyIgcucdUcxageRkam 
cUlkmμviFIKNnaedrIevRtg;cMNucmYy  cuc y 

cuc 
q

bBa©ÚlkenSam 3( ) 2E x x= -  Q)qd-2 

bnÞab;mkcuc REPLAYeTAmux$edIm,IbBa©ÚltémøRtg;cMNuc x = 0  eyIgcuc 0        

niymn½y   edrIev 

 

edIm,IbgðajcemøIy  cuc p 

enaHeK)an cemøIyesμ I 0    dUcenH  '(2) 0E =   
 
2>3-edrIev 

énGnuKmn_ ( )f x KWCaGnuKmn_kMNt;eday  '( )f x

            
0

( ) ( )lim
h

f'( ) x h f x
®

+ -  f x =
h

            eKGac μ itsBaØa eRbInim ' ; ( ) ; dyy f x sRmab;tagedrIevénd
dx dx

   . ( )y f x=

2>4-rUbmnþedrIev 
GnuKmn_y  edrIev 'y énGnuKmn_y  

( ) nx x=  y f=  1' '( ) ny f x nx -= =

( )y kf x=  y kf=' '( )x  
( ) ( )y f x g x= +  ' '( ) '(y f x g x= + ) 
( ) ( )y f x g x= -  )x= -  ' '( ) '(y f x g

( ) ( )y f x g x= ×  '( )y f x g x x g x= × + ×  ' '( ) ( ) ( )f
( )
( )

f xy
g x

=  
( )2

('( ) ( ) ) '( )'
( )

f x g x f g xy
g x

-= ebI  x ( ) 0g x ¹

2>5-edrIevTI2 
CaTUeTA ebIGnuKmn_ manedrIevTI1tageday ehIy '( )f x manedrIevmþgeTot ( )y f x= '( )f x

enaHedrIevén '( )f x ehAfaedrIevTI2énGnuKmn_ ( )f x Edltageday "( )f x b¤  . "y
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Gnuvtþn_edrIevcMeBaHsmIkarnigvismIkar 
kñúgCMBUkenHkarGnuvtþedrIevcMeBaHsmIkar cMNucEdleyIgeRbIm:asIunC¿nYykñúgkaredaHRsay)an KW 

karedaHRsaysmIkaredIm,Ir m:asIunEdlGaceRbI)an 
KWm:asIun

kcMNucRbsBVrvagExSekag(C)nigGkS½Gab;sIus. 
m:ak CASIO esrI 991fx ES- b£esrI 991fx ES Plus-    

eyIgeRbIm:asIunKNnam:ak CASIO esrI 991fx ES- b£esrI 991fx ES Plus-    
 munnwgcab;epþImcUleTAkm μviFIedaHRsaysmIkareyIgRtUvbþÚrkmμviFIm:asIun[eTACakarKNnaEbb 

(MathIO)CabnþeyIgcucedIm,IcUlkmμviFIedaHRsaysmIkarKW

 

mann½yf kkmμviFIedaHRsaysmIkar nig RbBn§½smIkar eBlenaH 
vanwgecj taragmYyeTotbgðajdUcxaeRkam elIeGRkg;m:asIunKNna 

  

 m

ebIc aredaHR ayRbBn§½smIkarEdlmanTRmg
'

"
b y c z d

a x b y c z d

ìï + + =
+ +
+ + =ïïî

 

bx c =  
ebIcuc4 KWeRCIserIsykkaredaHRsaysmIkarEdlmanTRmg; 

dUcenH elxemKuN a  b    c edaycuc  
 GRkg;KW X1=1.19  X2= 4.19.  

 CaTUeTA³ edIm,IeRbIm:asIunedaHRsaysmIkar 0

KNitviTüaCamunsinedayeyIgcucqw1

cuc weBlenaHvanigecjtaragenAelIeGRkg;m:asIun[eyIgeXIjdUc xageRkam ³ 

aebIeyIgcuc5KWeyIg)aneRCIserIsy

1:COM  2:CMLX 
3:STAT  4:BASE-N 
5:EQN  6MATRIX 
7:TABLE 8:VECTOR 

ann½yfa  

uc 1 KWeRCIserIsykk s ;
' '

ax by c
a x b y c

ìï + =ïíï + =ïî
 

ebIcuc2KWeRCIserIsykkaredaHRsayRbBn§½smIkarEdlmanTRmg; a x
ïïï =íïï

' ' ' '
" " "

ax by cz d

ebIcuc3 KWeRCIserIsykkaredaHRsaysmIkarEdlmanTRmg; 2ax + + 0
3 2 0ax bx cx d+ + + =  

edIm,IedaHRsaysmIkarxagelIeyIgcuc3 ehIybBa©Últémøén nig
1p3p-5ppeBlenaHvanigecjlT§plenAelIe -

edIm,IBinitüemIlcemøIycuc REPLAY R b£ E 

2 2 2x x+ - =  

1:anX+bnY=cn 
2:anX+bnY+cnZ=dn 
3:aX2+bX+c=0 
4:aX3+bX2+cX+d=0 
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 cUlkmμviFIKNnaEbbKNitviTüa cucqw1 
cUlkmμviFIedaHRsaysmIkartamTRmg;xagelI cucw53 

bBa©ÚltémøelxénemKuN a, b nig c cuc1p2p-2p 

bgðajcemøIy cucp 

ehIycuc REPLAY R b£ E( elI b¤ eRkam) edIm,IrkemIl 1 2x x  

]TahrN_  
edaHRsaysmIkar 22 3 5 0x x+ - =  
cUlkmμviFIKNnaEbbKNitviTüa cucqw1 

aHRsaysmIkardWeRkTI2 cucw53 

KuN a, b nig c cuc2p3p-5p 

cUlkmμviFIed
bBa©Últémøelxénem
bgðajcemøIy cucp 

eK)ancemøIy 1 2

51 ;
2

x x= = -    .     edIm,I[cemøIy 2x = - bgðaj5
2

CaTs

ePAkRmitx<s; TMBr½104 
_ ( )y f x x= = +  )  

 nuKmn_

PaKcucn 

cMeBaHsmIkardWeRkTI3 
kñúg]TahrN_ cMNuc 1>1 GnuvtþedrIevcMeBaHsmIkardWeRkTI3 esov
 eK[GnuKmn 23 2x - manRkab ( C 3

k ¼ sg;Rkab ( C )  énG  f  
 l

¾GaceRbIm:asIunKNnaCYy rkcMNuc 
bsBVr E rKWedIm,IrkcMNucRbsBVrvagExSekag ( C ) nigGkS½Gab;sIus 

Gnuvt

rdWeRkTI3 cucw54 

©ÚltémøelxénemKuN a,  b,  c nig d 1p3p0p-2p 

]TahrN
 

x¼sikSatamRkaPiceTAtamtémø):ara:Em:Rt l GefrPaBnigcMnYnb¤sénsmIkar 3 23 2x x+ - =   
kñúglMhat;enHeK)aneFVIkaredaHRsayy:aglm¥it b:uEnþeyIgk

R vag ExSekagnigGkS½Gab;sIus)an d
eKRtUvedaHRsaysmIkardWeRkTI3  3 23 2 0x x+ -   =

þn_ 
cUlkmμviFIKNnaEbbKNitviTüa cucqw1 
cUlkmμviFIedaHRsaysmIka
bBa
bgðajcemøIy cucp 

eK)ancemøIy x1 = -2.7320….  ;  x2 = 0.7320…;  x3 = -1 

_bEnßm 
edaHRsaysmIkarxageRkam 
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 k x +  ¼  4 24 3 0x x- + =  x ¼ 3x + 2

 
Gnuvtþn_  
 k¼  0  CasmIkarb‘Íkaer eday 24 24 3x x- + = tag x eK)anX = 0 eyIg 

nuvtþn_elIm:asIundUcteTA 
UlkmμviFIKNnaEbbKNitviTüa cucqw1 

mμviFIedaHRsaysmIkardWeRkTI2 cucw53 

emKuN a, b nig c cuc1p-4p3p 

  

2 4 3X X- + =

G
c
cUlk
bBa©Últémøelxén
bgðajcemøIy cucp 

eK)ancemøIy 2 2
1 23 ; 1x x= =   edayKNnabnþeK)ancemøIyKW     b¤  1x = ±  3x = ±

x ¼ 3 2x x+ +  
cUlkmμviFIKNnaEbbKNitviTüa cucqw1 

4 

témøelxé mKuN a  b  c nig d 1p0p1p2p 

cUlkmμviFIedaHRsaysmIkardWeRkTI3 cucw5

bBa©Úl ne
bgðajcemøIy cucp 

eK)ancemøIy 1 2 3

1 11 ; 1.322875656 ; 1.322875656
22

x x i x= - = + = - i  Edlb£s 
;2 3x   CacMnYnkMupøic  ehIyeyIgnwgsikSaenA x CMBUkTI7   
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  emeronTI1     RbU)ab 

1>1> niymn½yRbU)ab 
manRKab;LúkLak;esμ Isac;l¥mYyRKab;. ebIeKe)aHRKab;LúkLak;enH eKeXIj 

¤sMNag¦GacekIteLIgdUc²Kña. sMNagEdlGacekIteLIgenHman mYydgkñúg 

 
1> RbU)ab 

 
]TahrN_ 1³ eK

Imfamuxn Yy²man»kas¬b
cMeNam 6 dgKWmansMNag 1

6
. 

 ebIeKeFVIBiesaFn_e)aHdEdl²CaeRcIndg enaHeRbkg;EdlGacekIteLIgcMeBaHmuxnImYYy² esÞIrEt 
esμ IKña. 
 eKkt;RtalT§plBiesaFn_e)aHRKab;LúkLak;esμ Isac;l¥mYyRKab;cMnYn n dg 
 r CaeRbkg;EdlmuxNamYyekIteLIg r

n
 CaeRbkg;eFob ³ 

500 
n  
 10 30 50 60 90 100 200 

r 
 11 16 16 33 83 2 4 8 

r
n

 0.20 0.133 0.160 0.183 0.177 0.160 0.165 0.166 

 eKeX a ebIcMnYndg n are)aH EteRcIn enaHe g;eFob TArk efr mYyKW Ijf énk kan; dg Rbk xite cMnYn
1 0.1666
6
= ..... 

 * 1
6

 ehAfaRbU)abénRBwtþikarN_ EdlRKab;LúkLak;ecjelxNamYykñúgviBaØasa 
1({1}) ({2}) .... ({6})
6

P P P= = = =              eKsresr  ³ . 
Yr BICKNit 3 

sMNYr. suxCasisScUlcitþeronEtBICKNit. etIsuxman sMNag¬b¤»kas¦ 
b:unμanPaKrycab;)ansMNYrBICKNit? cab;)ansMNYrFrNImaRt?  

CMBUk 
6 RbU)ab

]TahrN_ 2³ RKUeFVIsMNYrpÞal;mat;eday[sisScab;eqñatyksMNYrmYykñúgcMeNamsMN
sMNYr nigFrNImaRt 2
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 kñúgviBaØasaenH eKGacsresrlMhsMNak S = { BICKNit - BICKNit - BICKNit -FrNImaRt 
- FrNImaRt }.snøwkeqñatmYysnøwk²mansMNagkñúgkarcab;)anes μ IKña.dUcenHkarcab;)ansMNYr  
BICKNit suxmansMNag 

cMnYYYnkrNIRsb

cMnYnkrNIGac

3
5

 RtUvnwg 60% nigman»kascab;)ansMNYrFrNImaRtman 2  RtUvnwg 40%. 
5

• eKfa 3 0.60
5
=  CaRbU)abénRBwtþikarN_suxcab;)ansMNYrBICKNit 

             2 0.4
5
=  CaRbU)abénRBwtþikarN_suxcab;)ansMNYrFrNImaRt 0

t ehAfa 

     B  Ca  ehAfa        

n 5 Fatu eK)an n(S) = 5 ehAfacMnYnkrNIGac  

RBwtþikarN_  B :  P(B) = 0.40 

• eKsegáteX

      ebIeK ag A  CaRBwtþikarN_suxcab;)ansMNYrBICKNit enaH n(A) = 3 

                       cMnYnkrNIRsb 
              RBwtþikarN_suxcab;)ansMNYrFrNImaRt enaH n(B) = 2

                       cMnYnkrNIRsb 
lMhsMNak S ma

       eKkMNt;sresr ³  RbU)abénRBwtþikarN_  A :  P(A) = 0.60 

                                    RbU)abén
Ijfa RbU)abénRBwtþikarN_ A KW ( ) 3( )

) 5
n AP A

(n S
= =  

                                   RbU)abénRBwtþikarN_ B KW ( ) 2( ) n BP B
( ) 5n S

= =  

 nig n(S) = 5 CacMnYnkrNIGac 

niymn½y RbU)abénRBwtþikarN_mYy CapleFobéncMnYYnkrNIRsb nigcMnYn 

       Edl n(A) = 3 b¤ n(B) = 2 CacMnYnkrNIRsb
 

 

( )                      krNIGac  P(A) =                            =  
( )n S

 
n B

smÁal;  are man»kases μ IKña 
kñúgkareRCIserIs. dUcenH RbU)abEdlyk)anFatunImYy²CasmRbU)ab. 

 

]TahrN_³  eKerIssisSmñak;[eFVICaRbFanRkum kñúgcMeNamsisSRsI nak; nigsisSRbus nak;. 

 tambMrab;³ sisSTaMgGs;man 5 + 3 = 8 H n(S) = 8 

 
 

ebIk rIsykFatunImYy² écdnüenaH FatunImYy²CakarerIseday

5 3

rkRbU)abEdlRbFanRkumCasisSRsI nigrkRbU)abEdlsisSRbusCaRbFanRkum. 
cemøIy 

 tag  A  CaRBwtþikarN_EdlsisSRsIeFVIVCaRbFanRkum 
                  B  CaRBwtþikarN_EdlsisSRbuseFVIVCaRbFanRkum 

nak; ena
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 sisSRsIman 5 nak; enaH n(A) = 5  nig sisSRbusman 3 nak; enaH n(B) = 3 
( ) 5 eK)an ³ RbU)abEdlsisSRsIeFVICaRbFanKW     ( )P A = 0.625
( ) 8

n A
n S

= =     

                      RbU)abEdlsisSRbuseFVICaRbFanKW   ( )( n BP B = =
3 0.375=  

1>2> 
]TahrN_ ³

akKW lT§ple)aH)anelx 2 elx 3 elx 

)
( ) 8n S

lkçN³énRbU)ab 
 kñúgviBaØasae)aHRKab;LúkLak;mYyRKab;. 

 lT§plEdlGacekIteLIgTaMgGs;kñúglMhsMN 1 elx 
4 elx 5 nigelx 6 . 
 eK)anRbU)abénRBwtþikarN_nImYy²esμ Inwg 1

6
 KW³ 

 1(1) (2) (3) (4) (5) (6)P P P P P P= = = = = =  
6

S esμ Inwg 1 KW   plbUkRbU)abénRBwtþikarN_ÉkFatuTaMgGs;EdlGacekIteLIgkñúglMhsMNak 
1 1 1 1 1 1 6 1+ + + + + = = . eK)an  P(S) = 1.
6 6 6 6 6 6

 
6

 

                         ( ) ( ( ) ( ) 1iP e P e P e P S

 CaTUeTA³ ebIeKtag ei ³ CaRBwtþikarN_ÉkFatuénlMhsMNak S enaHeK)an 
2

1
) ...... ( )

n

n
i

P e
=

+ + =∑1 + = =  .  

 

 + ebI  A  CaRBwtþikarN_minGacekIteLIgKW A =∅  enaH n(A) = 0 ehIy P(A) = 0 

RBwtþikarN_mYyénlMhsMNak S enaH  + ebI  A  Ca ( ) ( )n A n S≤  ehIy 
snñidæan³ - RbU)abénlMhsMNak S esμInwg 1 ³  P(S) = 1 

sμInwg 

( ) ( )P A P S≤  

  - RbU)abénRBwtþikarN_minGacmane 0 ³ ( ) 0P ∅ =  
  - RbU)abénRBwtþikarN_mYykñúglMhsMNak enAcenøa CacMnYnEdl H  [0, 1] 

, 1] enaH  

wtþika )anelx KU nig B 
CaB én 3. 

=  {1, 2, 3, 4, 5, 6} 

x

                         0 ( ) ( )P A P S≤ ≤  

  - RbU)abCaGnuvtþ EdlkMNt;BIlMhsMNak S eTAcenøaH [0
                         P  :  S → [0, 1] 

RbU)abénRBwtþikarN_smas 
]TahrN_ ³  eKeFVIviBaØasae)aHRKab;LúkLak;mYyRKab;. tag A CaRB rN_e)aH
CaRBwtþikarN_e)aH)anelx huKuN
 eK)an ³  lMhsMNak  S  
                                             A  =  {2, 4, 6}  ;    B  =  {3, 6} 

 k> RBwtþikarN_plKuNén A nig B CaRBwtþikarN_e)aH)anel KU nigCaBhuKuNén 3 KW 
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               {6}A B∩ = . dUcenH RBwtþikarN_plKuN A nig B CaRbU)abEdle)aH)anelxKU nig 
               elxCaBhuKuNén 3 KW 1( )

6
P A B∩ = . 

               RbU)abe)aH)anelxKUKW 3 2( )
6

P A =  RbU)abe)aH)anelxCaBhuKuNén 3 KW ( )
6

P B =  

1               eday ( )
6

P A B∩ = ,  
1
6

 enaHeK)an³ )( ) ( ) (P A B P A P B∩ = ×  ( ) ( )P A P B× =

x> RBwtþikarN_plbUkén A plbUkBIrRBwtþikarN_ A nig B CaRBwtþik a nig B rW arN_e)aH) nelxKU  
uKuNén 3 KW  {2, 3, 4, 6} 

               RbU)abénRBwtþikarN_plbUk A

                

                    b¤CaBh A B∪ =

 nig B rWplbUkBIrRBwtþikarN_ A nig B KW  
    

( ) 4( )
( )

n A BP A B
n S
∪

∪ = =  
6

H               eKdwgfa ebI A B∩ =∅  ena ( ) ( ) ( ) ( )n A B n A n B n A B∪ = + − ∩  

           
 

( ) ( ) ( ) ( ) ( ) ( ) 3 2 1 4( n A n A n B n A BP ∩)
( ) ( ) ( ) ( ) 6 6 6 6

n B n A BA B
n S n S n S n S

+ − ∩
∪ = = + − = + − =  

) ( )B P B P A B∪ = − ∩  

   ebI
               dUcenH ( ) (P A A P+) (

             A B∩  CaRBwtþikarN_minGacekItmaneLIg 0( )P A B∩ =  enaH  
B P A P B= +  

_p
               (P A∪

K> RBwtþikarN
) ( ) ( )

 ÞúyénRBwtþikarN_ A KW A  
               eK)an  A 3( )P A

6
=   = {1, 3, 5}  ;    

               eday   A A∩ =∅  ,  A A S∪ = enaH ( ) ( ) ( ) 1P A A P A P A∪ = + =   

               dUcenH  ( ) 1 ( )P A P A= −  
2> KNnaRbU)abedayeRbIcmøas; nigbnSM 

edayeRbIcmøas

CaelxKU. 

6 Fatu eRBaH 
elxEdl an 6 CeRmIsEdr. 

dUcenH lT§plEdlGacekIteLIgTaMgGs;mancMnYn 62 = 36 CacMnYnkrNIGac. 

2>1> KNnaRbU)ab ; 
]TahrN_ ³ eKe)aHRKab;LúkLak;mYyRKab;cMnYn 2 dg. 
 k> rkRbU)abEdle)aH)anelxTaMg 2 elIkxusKña. 
 x> rkRbU)abEdle)aH)anelxTaMg 2 elIkCaelxKU. 

K> rkRbU)abEdle)aH)anelxTaMg 2 elIkxusKña nig
cemøIy 

kare)aHRKab;LúkLak;mYyRKab; 2 dgCacmøas;RcMEdlén 2 FatuykecjBI 
GacecjelIkTI1 man 6 CeRmIs nigelxGacecjelIkTI2 k_m
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k> rkRb

ebIcg;)a tuykecj BI 6 

U)abEdle)aH)anelxTaMg 2 elIkxusKña 
 tag A CaRBwtþikarN_Edle)aH)anelxxusKñaTaMg 2 elIk 

nEtlT§plNaEdlmanelxTaMg 2 xusKña enaHlT§plTaMgenHCacmøas; 2 Fa
Fatu/ enaHeK)an³ 

(6,2)( )
36

PP A =  

eyIg)anRbmaNviFIelIma:sIunKitelxm:ak CASIO es‘rI  fx-991 PLUS  dUcxageRkam³ 
-eRCIserIs   qw1(MthIO) 

 -bBa©Últémø  a6qO2R36$ 

dUcenH e
 -KNnacuc  pn 

yIg)anlT§plKW 5( ) 0.8333P A = =
6

.  

le)aH)anelxxusKñaTaMg 2 elIkCaelxKU 
 CaelxKU KWlT§pléncmøas;RcMEdlén 2 FatuykBI 3 Fatu EdlCa elx 2, 

 

x> rkRbU)abEdle)aH)anelxTaMg 2 elIkCaelxKU 
tag B CaRBwtþikarN_Ed

lT§plEdl)anelxTaMg 2
4, 6 enaHeK)an³ 

23( )P B =  
36

-eRCIserIs   qw1(MthIO) 

 -bBa©Últémø  a3dR36$ 

-KNnacuc  

dUcenH e
  pn

yIg)anlT§plKW 1( ) 0.25P B = = . 
4

 
aelxKU 

elxTaMg 2 xusKña nigelxKUKWCaRBwtþikarN_ 
K> rkRbU)abEdle)aH)anelxTaMg 2 elIkxusKña nigC
 RBwtþikarN_Edle)aH)an . sMnuMlT§pl A B∩

EdlmanelxTaMg 2 xusKña nigCaelxKUKW³ 
 A B∩  = {(2, 4), (2, 6), (4, 2), (4, 6), (6, 2), (6, 4)} n⇒ ( ) 6A B∩ =  

 
6( )

36
P A B∩ =  

-bBa©Últémø  a6R36$ 

-KNn acuc  pn 

1( ) 0.1667
6

P A B∩ = =dUcenH eyIg)anlT§plKW .  
]TahrN cMnYnEdlmanelx 4 xÞg;xusBIelx 0.  _ 2³ eKbegáItelxsm¶at;rbs;esareday
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 k> etIeKGacbegáItelxsm¶at;enH)anb:un μanEbb? 
sm¶at;mYyedayécdnü. bU)abénRBwtþikarN_³ 

us²Kña} 
 

nelxRcMEdl. cMnYncmøas; RcMEdl 4 
FatuykBI 9 Fat
 -bBa©Últémø  f9$4$ 

m¶at;enH)an 6561 Ebb. 
> kasdUc²KñaeRBaHeKerIsedayécdnü eKfaRbU)abénkar 

yk)anelxnImYy²CasmRbU)ab. 
sm¶at;CacMnYnKU KWCacMnYnEdlmanelx 2, 4, 6, 8 

ecjBI 4 elx EdlCaelxKU. eKGacbegáIt elxsm¶at;tam rebob 

 x> eKerIsykelx  rkR
  A : {elxsm¶at;CacMnYnKU} 
  B : {elxsm¶at;TaMg 4 xÞg;CaelxKU} 
  C : {elxsm¶at;TaMg 4 xÞg;manelx 1 EtmþgKt;} 

D : {elxsm¶at;TaMg 4 xÞg;x
cemøIy

k> elxsm¶at;enHCacmøas; 4 elxykecjBI 9elx ehIyGacma
uKW  94 . 

 -KNnacuc  p 

dUcenH eKGacbegáItelxs
x karerIsykelxsm¶at;nImYy²man»

• RBwtþikarN_ A CaRBwtþikarN_yk)anelx
enAxagcug. elxnImYy²kñúgcMenam 3 elxxagedImrbs;elxsm¶at;RtUverIs ecjBI 9 elx 
ehIyelxcugeRkayerIs
enH )ancMnYn 39 4× rebob edaycMnYnkrNIGacman 94 nig cMnYnkrNIRsbman 39 4×  
enaHeyIg)an³ 

3

4

9 4( )
9

P A ×
=  

-bBa©Últémø  a4Of9$3Rf9$4$$ 

 -KNnacuc  pn 

   dUcenH eyIg)anlT§plKW 
 

 
4( )P A 0.4444
9

= = . 
• RBwt erIs

acRcMEdl. 
 4 FatuKW 44 CacMnYnkrNIRsb nigkrNIGacman 94 enaH 

þikarN_ B CaRBwtþikarN_manelxTaMg 4 xÞg;CaelxKU enaHelxmYyxÞg;²RtUv  ykBI 4 
elx 2, 4, 6, nig 8 ehIyG
eK)ancMnYncmøas;RcMEdlén
eyIg)an 

4

4

4( )
9

P B =  

-bBa©Últémø  af4$4Rf9$4$$ 

  -KNnacuc  pn 
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    dUcenH eyIg)anlT§plKW 256( ) 0.0390
6561

P B = = . 
RBwtþikarN• _ C CaRBwtþikarN_elxsm¶at;manelx 1 EtmþgKt; 
elx *1 ÉelxnImYy²kñúg 

EnøgeTotRtUvman 8 CeRmIs enaHcMnYnelxsm¶at;EdlekIt 
8  CacMnYnkrNIRsb enaHeyIg)an³ 

 1 GacmanTItaMg 4 EbbKW³  1***,  *1**,  **1*,  **

cMenamelxenARtg; 3 k
maneLIgTaMgGs;man 4× 3

3

4

4 8( )
9

P C ×
=  

-bBa©Últémø  a4Of8$3Rf9$4$$ 

  

    l
-KNnacuc  pn 

dUcenH eyIg)anlT§p KW 2048( ) 0.3122
6561

P C = = . 
RBwtþikarN_ D CaRBwtþikarN_EdlelxTaMg 4 xÞg;rbs;elxsm¶at; ña • Caelxxus²K
cMnYnénelxsm¶at;CacMnYncmøas;én 4 FatuykBI 9 Fatu enaHeyIg)an³  

4

(9,4)( )
9

PP D =  

 -eRCIserIs   qw1(MthIO) 

  

dUcenH eyIg)anlT§plKW 

  -bBa©Últémø  a9qO4Rf9$4$$ 

-KNnacuc  pn 

112( ) 0.4609
243

P D = = . 
2>2> NnaR

igsis

 k> e rebobxus²Kña? 

B : {kñúgRkumsisSRsI 5 nak;nigsisSRbus 3 nak;} 

cMeNamsisS 20 nak; edayKμanlMdab; ehIysisSmñak; 
kIteLIgCabnSM 8 FatuykBI 20 Fatu. 

dUcenH karerobs
-eRCIserIs   qw1(MthIO) 

K bU)abedayeRbIbnSM 
]TahrN_ 1³ eKerIssisS 8 nak;edayécdnükñúgcMeNamsisSRbus 9 nak; n SRsI 11 nak; 
eTAsmÖasn_. 

tIeKGacerobsisS)anb:unμan
 x> rkRbU)abénRBwtþikarN_³  
  A : {RkumsisSTaMg 8 nak;mansuT§EtsisSRsI} 

cemøIy 
k> skmμPaBenHKWeKerIssisS 8 nak;kñúg
minGacmaneeQ μaH 2 dgkñúgRkumEtmYy. cMnYnkrNIEdlGace

isSrebobenHCacMnYnkrNIGacKW³ C(20, 8). 
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 -bBa©Últémø  20qP8 

 -KNnacuc  p 

dUcenH eyIg)anlT§plKW C(20, 8) = 125 970  rebobxus²Kña. 
x> eKerIssisSedayécdnü dUcenHFatunImYy²CasmRbU)ab 

§EtRsI KWeKerIs 8 nak;kñúgcMeNam 11 nak; 
CacMnYnbnSM  C(11, 8). 

• sisS 8 nak;EdlRtUveRCIserIssuT
cMnYnkrNIRsb
dUcenH RbU)abénRBwtþikarN_ A KW (11,8)( )

(20,8)
CP A
C

=  

-eRCIserIs   qw1(MthIO) 

  -bBa©Últémø  a11qP8R20qP8$ 

  

               
-KNnacuc  pn 

 dUcenH eyIg)anlT§plKW 11( )P A = =  . 0.0013
8398

• eKe cjBIsisSRsI 11nak; nig ecjBIsisSRbus 9nak; 
 Rbus 3 nak; KW 

énRBwtþikarN_ B KW  
U)abénRBwtþikarN_ B KW 

rIssisSRsI 5nak; nigsisSRbus 3nak;e
cMnYnrebobEdlerIssisSRsI 5 nak;KW C(11, 5) nigcMnYnrebobEdlerIssisS
C(9, 3) naM[cMnYnkrNIRsb

(11,5) (9,3)      (11,5) (9,3)C C×  enaHRb ( )
(20,8)C

C CP B ×
=  

 
    

  -KNnacuc  p
      dUcenH eyIg)anlT§plKW 

-eRCIserIs   qw1(MthIO) 

 -bBa©Últémø  a11qP5O9qP3R 

               20qP8$ 

n 

6468( ) 0.3081
20995

P B = =  . 

nøwk. rkRbU)abEdl ³ 

 

 
 

]TahrN_ 2³ eKerobcMeqñat 150 snøwkedIm,Ilk;[Gs;muneBlecjepÞóg EdlkñúgenaHman 
eqñatRtUvrgVan; 5 snøwk. mnusSmñak;Tijeqñat 10 s
 k> K μanRtUvrgVan;esaH. 

x> RtUvrgVan;ya:gtic 1 snøwk. 
 K> RtUvrgVan; 3 snøwkKt;. tag A : {CaRBwtþikarN_K μanRtUvrgVan;esaH} 
                                                  B :  {RtUvrgVan; 3 snøwk}  
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cemøIy 
k> rkRbU)abKμanRtUvrgVan;esaH 
 cMnYnerobEdlGacTijeqñat)an 10 snøwkKW C CacMnYnkrNIGac 
 cMnYneqñatEdlKμanrgVan;man 150 – 5 = 145 nøwk 
 cMnYnrebobEdleRCIserIseqñatK μanrgVan; KW C(145, 10) CacMnYnkrNIRsb 

(150, 10) 

 s
10 snøwk

 eyIg)an (14( )
(15

CP A
C

=
5,10)

 

 

uc  p 

dUcenH RbU)abEdlK

0,10)

-eRCIserIs   qw1(MthIO) 

  -bBa©Últémø  a145qP10R

                   150qP10$ 

  -KNnac
μanRtUvrgVan;esaHKW ( ) 0.7048P A = . 

ÞúynwgK μanRtUvrgVan;esaH. 
 1 snøwkKW 

x> rkRbU)abRtUvrgVan;ya:gtic 1 snøwk 
 RBwtþikarN_RtUvrgVan;ya:gtic 1 snøwk CaRBwtþikarN_p
 RbU)abEdlRtUvrgVan;ya:gtic ( ) 1 ( ) 1 0.7048P A P A= − = −  

              0.2952 

5 snøwk KW  
nøwkEdl 

nøwkenHKW C(145, 7).  

                                                                        =

U)abRtUvrgVan;  snøwkKt; K> rkRb 3

 cMnYnrebobEdleRCIserIs)aneqñatRtUvrgVan; 3 snøwk kñúgcMeNameqñatRtUvrgVan; 
 ÉeqñatEdlTij  snøwkeTotCaeqñatK μanrgVan;erIsecjBIeqñat 145 sC(5, 3) 7

 K μanrgVan;. cMnYnrebobEdleRCIserIs)aneqñat 7 s
 eyIg)an   (5,3( ) CP B

C
=

) (145,7)C×
 

  p 

dUcenH RbU)abEdlRtUvrgVan; 3 snøwkKt;KW 

(150,10)

-eRCIserIs   qw1(MthIO) 

  -bBa©Últémø  a5qP3O145qP7 

                   R150qP10$ 

  -KNnacuc
( ) 0.0019P B = . 

 

. eKykb‘Ul 3 

³ 
 

Rbtibtþi 1³ eK[RbGb;mYYyEdlkñúgenaHmanb‘UlscMnYn 8 nigb‘UlexμAcMnYn 5

ecjBIRbGb;edayécdnü. 
 KNnaRbU)abedIm,I[eKyk)an 

 k> b‘Uls 3. 
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  x> b‘Ulex μA 3. 
  K> b‘Ul 3 manBN’dUcKña. 

emøIy 
 3 

k)anb‘Uls 3 

c
k> rkRbU)abedIm,I[eKyk)anb‘Uls
 tag A :  CaRBwtþikarN_y
eyIg)an  (8,3)( )

(13,3)
CP A
C

=  

-eRCIserIs   qw1(MthIO) 

R13qP3$ 

ab‘ÍlIetedIm,IeGayeKyk)anb‘Uls 3KW 

 -bBa©Últémø  a8qP3

 -KNnacuc  pn 

28( ) 0.1958
143

P A = =dUcenH RbU) . 
x> KNnaRbU)ab‘ÍlIetedIm,IeGayeKyk)anb‘UlexμA 3 

tag B :  CaRBwtþikarN_yk)anb‘Ulex μA 3 

eyIg)an  (5,3)( ) CP B =  
(13,3)C

-eRCIserIs   qw1(MthIO) 

 -bBa©Últémø  a5qP3R13qP3$ 

 

abedIm,I[eKyk anb‘Ulex μA 3 KW 
-KNnacuc  pn 

5( ) 0.0349
143

P B = =dUcenH RbU) ) . 
K> KN N’dUcKña 

         

naRbU)abedIm,I[eKyk)anb‘Ul 3 manB
eyIg)an  ( ) ( ) ( )P A B P A P B∪ = +  

                         = 
28 10

+
143 143

-bBa©Últémø  a28R14 0

 

3$+a1 R143$ 

abedIm,Iyk)anb‘Ul 3 manBN’dUcKñaKW 
 -KNnacuc  pn 

38( ) 0.2657
143

P A B∪ = =dcUenH RbU) . 
10 tY a, b, c, d, e, f, g, h, i, j. eKcab;ykGkSr 4 tYRBmKña 

ecjBIf
nEmnCaRs³. 

Rbtibtþi 2³ kñúgfg;mYymanGkSr 
g;edayécdnü. rkRbU)abEdl ³ 

 k> cab;)anGkSrEdlmi
 x>cab;)anGkSrEdlCaRs³mYy. 
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 K> cab;)anGkSrEdlCaRs³BIr. 
 X> cab;)anGkSrEdlya:gticNas;)anRs³mYy. 

 

H 

cemøIy
k> rkRbU)abEdlcab;)anGkSrEdlminEmnCaRs³ 
 tag A  CaRBwtþikarN_cab;Kμan)anRs³esa
eyIg)an (7,4)( )

(10,4)
CP A
C

=  

-eRCIserIs   qw1(MthIO) 

0qP4$ 

)abEdlKμan)anRs³esaHKW 

 -bBa©Últémø  a7qP4R1

 -KNnacuc  pn 

1( ) 0.1667
6

P A = =dUcenH RbU . 
x> rkRbU)abEdlcab;)anGkSrEdlCaRs³mYy 
 tag B  CaRBwtþikarN_cab;)anRs³ 1 snøwk 
eyIg)an (3,1) (7,( ) C CP B 3)

(10,4)C
×

=  

) 

7qP3R 

Nnacuc  pn 

dUcenH RbU)abEdlcab;)anRs³EtmYyKt;KW 

-eRCIserIs   qw1(MthIO

 -bBa©Últémø  a3qP1O

         10qP4$ 

 -K
1( ) 0.50
2

P B = = . 

 
K> rkRbU)abEdlcab;)anGkSrEdlCaRs³BIr 
 tag C  CaRBwtþikarN_cab;)anRs³ 2 snøwk
eyIg)an (3,2) (( ) C CP C ×

=
7,2)

 

) 

7qP2R 

Nnacuc  pn 

dUcenH RbU)abEdlcab;)anRs³Et 2 Kt;KW 

(10,4)C

-eRCIserIs   qw1(MthIO

 -bBa©Últémø  a3qP2O

         10qP4$ 

 -K
3( ) 0.30

10
P C = = . 

X> rkRbU)abEdlcab;)anGkSrEdlya:gticNas;)anRs³mYy 
eyIg)an 0.8333333333= . ( ) 1 ( ) 1 0.1666666667P A P A= − = −
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3 RbU)abmanlkçxNÐ 

karsikSa ePT  RsI Rbus srub

> 

cMnYn 200nak; EdlkñúgenaHman sisSRsI 
sisSRbus110nak;. kñúgcMeNamenaHmanEtsisSRsI27nak;b:ueNÑaHEdlbnþ karsikSaeTA]tþm 

dlbnþkarsikSa. eKcg;CYbsmÖasn_sisSmñak;kñúgcMeNamsisS TaMg 
lGñksmÖasn_ ³ 

aCasisSbnþkarsikSa. 

 

3>1> niymn½y 
]TahrN_³ eKdwgfasisSEdleroncb;ecjBIviTüal½ymYy man
90nak; nig
sikSa. ÉsisSRbusmanEt 66nak;E
Gs;enH. rkRbU)abEd
 k> CYbsisSRsI  x> CYbsisSRbus  K> CYbsisSRsIEdlbnþkarsikSa 
 X> CYbsisSRbusEdlbnþkarsikSa  g> CYbsisSbnþkarsikSa 
 c> CYbsisSEdlbnþkarsikSaedaydwgmunfaCasisSRsI 
 q> CYbsisSRsIeday)andwgmunf

cemøIy 

bnþkarsikSa 27 66 93 

minbnþkarsikSa 63 44 107 

srub 90 110 200 nak; 
    

tag S ak  F  CaRBwtþikarN_CYbsisSRsI 
 CYbsisSRbus C  CaRBwtþikar bsisSbnþkarsikSa

  CalMhsMN  
B  CaRBwtþikarN_   N_CY  
C  CaRBwtþikarN_CYbsisSminbnþkarsikSa 

eK)an RBwtþikarN_CYbsisSRsIEdlbnþkarsikSa CaRBwtþikarN_ F C∩  

 RBwtþikarN_CYbsisSRbusEdlbnþkarsikSa CaRBwtþikarN_ B C∩  

eKman sisSTaMgGs; 200nak;  eK)an ( 00 ) 2n S =  

 sisSRsI 90nak; ³       ( ) 90n F =  

 sisSRbus 110nak; ³      ( ) 110n B =  

 sisSRsIEdlbnþkarsikSa 27nak;³    ( ) 27n F C∩ =  

 sisSRbusEdlbnþkarsikSa 66n Cak;³ 66 ( )n B∩ =  

;  Rbus 66nak;³   sisSbnþkarsikSamanRsI 27nak ( ) 27 66 93n C = + =  

( ) 90k> RbU)abénRBwtþikarN_CYbsisSRsI ³ ( )P
( ) 200

n FF
n S

= =  
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-bBa©Últémø  a90R200$ 

 -KNnacuc  pn 

dUcenH RbU)abénRBwtþikarN_CYbsisSRsIKW  9( ) 0
20

P F = = .45 .  
 ( ) 110( )

( ) 200
n BP B
n S

= =  x> RbU)abénRBwtþikarN_CYbsisSRbus ³

-bBa©Últémø  a110R200$ 

 -KNnacuc  pn 

 11( ) 0.5dUcenH RbU)abénRBwtþikarN_CYbsisSRbusKW 5 . 
20

P B = =  
arsikSa ³ ( ) 2( )

( ) 200
n F CP F C

n S
7∩

∩ = =  K> RbU)abénRBwtþikarN_CYbsisSRsIbnþk

-bBa©Últémø  a27R200$ 

 -KNnacuc  pn 

 27(dUcenH RbU)abénRBwtþikarN_CYbsisSRsIbnþkarsikSaKW ) 0.135
200

P F C∩ = = .  
³ ( ) 66( )

( ) 200
n B CP B C

n S
∩X> RbU)abénRBwtþikarN_CYbsisSRbusbnþkarsikSa ∩ = =  

-bBa©Últémø  a66R200$ 

 -KNnacuc  pn 

 33( ) 0.33
100

P B C∩ = =dUcenH RbU)abénRBwtþikarN_CYbsisSRbusbnþkarsikSaKW . 
( ) 93( )
( ) 200

n Cg> RbU)abénRBwtþikarN_CYbsisSEdlbnþkarsikSa ³ P C
n S

= =  

-bBa©Últémø  a93R200$ 

 -KNnacuc  pn 

93dUcenH RbU)abénRBwtþikarN_CYbsisSbnþkarsikSaKW  (P C) 0.465
200

= = . 
asisSRsI 

ebIeKdwg eKcg;CYbsisSRsIbnþkarsikSakñúg   
eNam SRsIbnþkarsikSaman 27

c> RbU)abénRBwtþikarN_bnþkarsikSa edaydwgmunfaC
munfaGñkEdleKcg;CYbCasisSRsIenaH )ann½yfa

cM  sisSRsIedaycMnYnsis  ( )n F C∩ = nak; ehIycMnYnsisS 
sisSbnþkarsikSa eda wgmunfaCasisSRsIKW³ RsIman ( ) 90n F = nak; enaHRbU)abénRBwtþikarN_CYb yd

( ) 27
( ) 90

n F C
n F
∩

=  

-bBa©Últémø  a27R90$ 

 -KNnacuc  pn 
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eyIg)anlT§pl ( ) 3 0.30
( ) 10

F C
n F
∩

= = . cMeBaHpleFob n ( )
( )

n F C
n F
∩

 

( )
(

( )( ) ( )
n F

n Fn F P F
∩ ∩

= =
) ( ) 0.135( ) 0.30

0.45
( )

n F C
C P F Cn S

n S

∩

= =  

faRBwtþikarN_ F )anekIteLIgmun  
b¤  

manlkçxNÐénRBwtþikarN_ C edaydwg F KW 

eKGacsresr ³

RbU)abenHehAfaRbU)abmanlkçxNÐénRBwtþikarN_ C edaydwg
eKkMNt;sresreday³  ( / )P C F  ( )FP C

( )( / ) 0.30
( )

P F CP C F
P F
∩

= =        dUcenH RbU)ab

( / )P C F  Ganfa ³ RbU)abén C edaydwgfa F  ¬ b¤ C ekIteRkay F ¦. 

nþkarsik H KWeKc ;CYbsisSRsIbnþkarsikSakñúgcMeNamsisSbnþkarsikSa 
wtþikarN_ C ekIteLIgmun ³ 

q> RbU)abEdlCYbsisSRsIedaydwgmunfaCasisSbnþkarsikSa 
 ebIeKdwgmunfaCasisSb Saena g
RbU)ab enHCaRbU)abmanlkçxNÐénRBwtþkarN_ F edaydwgfaRB

( ) 0.135
( ) 0.465

P C F
P C
∩

= =  ( / )P F C

65$ -bBa©Últémø  a0.135R0.4

 -KNnacuc  pn 

dUcenH RbU)abEdlCYbsisSRsIedaydwgmunfaCasisSbnþkarsikSaKW  9( / ) 0.2
31

P F C = = 90 . 

niymn½y³ 
• ebI A nig B CaRBwtþikarN_ 2 kñúglMhsMNakmYyEdl ( ) 0P A ≠  enaHRbU)abman 

_ B edaydwg A KW ³ ( )( / )
( )

P A BP B A
P A
∩

=lkçxNÐénRBwtþikarN . 

B• ebI A nig B CaRBwtþikarN_ 2 kñúglMhsMNakmYyEdl (P ) 0  enaHRbU)abman ≠

lkçxNÐénRBwtþikarN_ A edaydwg B KW ³ ( )( / )
( )

P A BP A B
P B
∩

= . 

• tamrUbmnþenHeKGacTaj)anRbU)abénRBwtþikarN_plKuN A nig B KW ³ 
     )B  

lMhat;KMrU³ ak;fñaMbgáar 
eKeXIjman ñaMbgáarman 1% minqøgCm¶W. rkRbU)ab Edl ³ 

 x> ñkcak;fñaMbgáar ehIyqøgCm¶W. 
 K> GñkqøgCm¶Wedaydwgfamin)ancak;fñabgáar. 

( ) ( ) ( / ) ( )P A B P A P B A P B P A∩ = × = × ( /
 

kñúgPUmimYymanRbCaCn 85% )ancak;fñaMbgáarCm¶Wqøg. kñúgcMeNamGñkc
GñkqøgCm¶W 2% nigkñúgcMeNamGñkmincak;f

 k> GñkqøgCm¶Wedaydwgfa)ancak;fñaMbgáar. 
G
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 X> ñkmin)ancak;fñaMbgáar ehIyqøgCm¶W. 
 g> ebIkñúgPUmimanRbCaCn 1000nak; etIGñkcak;fñabgáarmanb:unμanGñk? ehIyGñkqøg

G
Cm¶W 

Gñkmin)ancak;fñaMbgáar ehIyqøgCm¶Wman manb:unμannak;? Gñkmin)ancak;fñaMbgáarmanb:unμannak;? 
b:unμannak;? 

 
cemøIy 

tag V   CaRBwtþikarN_Gñkcak;fñaMbgáar 
 V   CaRBwtþikarN_Gñkmin)ancak;fñaMbgáar 
 M  CaRBwtþikarN_GñkqøgCm¶W 
 M   CaRBwtþikarN_GñkminqøgCm¶W 
k> RbU)abGñkqøgCm¶W edaydwgfa)ancak;fñaMbgáar 

C WCaGñkCm¶WkñúgcMeNamGñkcak;fñaMbgáarEdlman 2% dUcenH 
U)abénG U)abmanlkçxNÐénRBwtþikarN_ M edaydwgfa V KW ³ 

> RbU)abEd m¶W 
N_

Gñkqøg m¶Wedaydwgfa)ancak;fñaMbgáar K
Rb ñkCm¶Wedaydwgfa)ancak;fñaMbgáar CaRb

( / ) 2% 0.02P M V = = . 
x lGñkcak;fñaMbgáar ehIyqøgC
RBwtþikarN_Gñkcak;fñaMbgáar ehIyqøgCm¶WCaRBwtþikar  V M∩  

eyIg)an 85( ) ( ) ( / ) 0.02
100

P V M P V P M V∩ = × = ×  
-bBa©Últémø  a85R100$O0.02 

 -KNnacuc  pn 

m¶WKW ³ 17( ) 0.017
1000

P V M∩ = =dUcenH RbU)abEdlGñkcak;fñaMbgáar ehIyqøgC . 

dwgfa GñkminqøgCm¶Wedaydwgfamin)ancak;fñaMbgáarman 1% : 

K> RbU)abGñkqøgCm¶W edaydwgfamin)ancak;fñaMbgáar 
 eK  ( / ) 0.01 P M V =

RBwtþikar RBwtþikarN_Gñkqøgedaydwg N_GñkqøgCm¶Wedaydwgfamin)ancak;fñaMbgáar CaRBwtþikarN_pÞúynwg
famin)anbgáar ³ ( / ) 1P M V = ( / ) 1 0.01 0.99P M V− = − =  

X> RbU)abEdlGñkmin)ancak;fñaMbgáar ehIyqøgCm¶W 
85 ( / ) ( ) ( / ) (1 ( )P V M P V P M V P V= × = − ) ( / ) (1 ) 0.99P M V× = − ×  

 

 -KNnacuc  pn 

100

-bBa©Últémø  (1-a85R100$)O0.99
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dUcenH RbU)abEdlGñkqøgCm¶W edaydwgfamin)ancak;fñaMbgáar ³ 297( / ) 0.1485
2000

P V M = = . 
g> Gñkcak;fñaMbgáar ehIyqøgCm¶WmanRbU)ab ( ) 0.017P V M∩ =  dUcenH kñúg 1000nak;manGñk qøg 

ab17nak;. Gñkmin)ancak;fñaMbgáar ehIyqøgCm¶WmanRbU)  ( ) 0.148P V M∩ =  dUcenH kñúg 1000nak;man 
ñkqøg 148nak;. 
 
> ña nigminTak;TgKña 

IøRkhm 6 cuHelx 1, 1, 1, 2, 3, nig 4. 

   ,     A : “ XøIykec
            C : “ XøIykecjmanelx 4 ” 

- eKeXIjfaXøITaMgGs;man 10 kñúgenaHXIøexovman 4 ehIyXIøelx 1 mancMnYn 5 nigXøI  

G

4 RBwtþikarN_Tak;TgK
]TahrN_³ fg;mYymanXøIexov 4 cuHelx 1, 1, 2, nig 3 nigX
eKcab;ykXIømYyBIkñúgfg;edayécdnü.  

 eKtagRBwtþikarN_ ³ B : “ XøIykecjBN’exov ”  jmanelx 1 ” nig  
                            

 
              BN’exovmancuHelx 1 man 2 eK)an 4( )

10
P B =

5( )
10

P A =  , nig 2( )
10

P B A∩ =   , 

                 eday 4 5 2( ) ( ) ( )
10 10

P B P A P B A× = × = = ∩   

              ebI ( ) ( ) ( )P A B P A P B∩ = ×

10

 enaHeKfaRBwtþikarN_ A nigRBwtþikarN_ B minTak;TgKña. 
- ebI A nig B minTak;TgKña enaHeK)an ³ 

              ( ) ( ) ( )( / ) ( )P A B P A P BP A B P A∩ ×
= = =  

( ) ( )P B P B

                 
( ) ( ) ( )P B A P A P B∩ ×( / )

( ) ( )
P B A

P A P A
= = ( )P B=  

   , dUcenH ( / ) ( )P A B P A=   ( / ) ( )P B A P B= .                  

 - eKeXIjfa 1( )
10

P C =   , P B  ( ) 0C∩ =   eRBaH B C∩ =∅  

                 
1 4 1( ) ( ) (

10 10 25
P C P B P B× = × = ≠ ∩ )C  

faRBwtþikarN_ B nigRBwtþikarN_ C minTak;TgKña. 
             eday  enaH B nig C CaRBwtþikarN_mincuHsRmugKña. 

CaTUeTA³ B CaRBwtþikarN_ 2 EdlmanRbU)abminsUnüenaH 
 nigRBwtþikarN_ B minTak;TgKña kalNaRBwtþikarN_TaMg 2 epÞógpÞat; 

 b¤  

                 eK
B C∩ =∅

 

 A  nig 
• eKfaRBwtþikarN_ A

lkçxNÐNamYykñúgcMeNamlkçxNÐxageRkam³ 
1). ( ) ( ) ( )P A B P A P B∩ = × 2). ( / ) ( )P A B P A=  

 108

b¤  3). ( / ) ( )P B A P B=  



• eKfa A nigRBwtþikarN_ B Tak;TgKña kalNa RBwtþikarN_ 

 

lMhat;KMrU1 A CaRBwtþikarN_ { plbUkelxEdlRKab; 
LúkLak;TaM cjCacMnYnKU } nig B CaRB { KMlatrvagelx acMnYnKU }. 

     ( ) ( ) ( )P A B P A P B∩ ≠ ×  
 

smÁal;³ RBwtþikarN_ 2minGaRs½yKñaminEmnmann½yfaRBwtþikarN_ 2 enaHmincuHsRmugKñaenaHeT. 

³ eKe)aHRKab;LúkLak;dUcKañ 2 RBmKña. tag 
g 2 e wtþikarN_ TaMg 2 C

 k> KNna P(A)  ,  P(B)  nig  ( )P A B∩ .  

 IRBwtþikarN_ A nigRBwtiþkarN_ B CaRBwtþikarN_Tak;TgKña b¤minTak;TgKña? 

1, 2, 3, 

x> et
 K> KNna ( / )P A B  nig ( / )P B A . 

cemøIy 
lT§plnImYy²kñúgkare)aHRKab;LúkLak;dUcKña CaKUKμanlMdab; {a, b} Edl a nig b Gacesμ Iniwg 
4, 5, 6. 
 eK)anlMhsMNak  S =  {{a, b} Edl a nig b∈{1, 2, 3, 4, 5, 6}} 

CacMnYnlT§plEdlmanelxTaMgBIr dUcKña                                     n(  = C

-eRCIserIs   
S) (6, 2) + 6    ( 6  )                               

qw1(MthIO) 

 -KNnacuc  p 

 bUkel
eK)an   {1, 3}, {2, 2}, {1, 5}, {2, 4}, {3, 3}, {2, 6}, {3, 5}, {4, 4}, {4, 6
                      {5, 5}, {6, 6}} 

, {2, 4}, {2, 6}, {3, 5}, {4, 6}}

 -bBa©Últémø  a6qP2+6 

eyIg)an n(S) = 21 

plbUkelxTaMgBIr CacMnYnKU KwCapl xEdlGaces μ Inwg 2, 4, 6, 8, 10, 12. 
A  =  {{1, 1},

( ) 12n A⇒ =

} 
 

KMlatrvagelxTaMg 2 Gacesμ Inwg 2 b¤esμInwg 4 : 
          B  =  {{1, 3}, {1, 5}  ( ) 6n A⇒ =  
           A B∩ = {{1, 3}, {1, 5}, {2, 4}, {2, 6}, {3, 5}, {4, 6}} 

k> KNna 
= B 

P(A)  ,  P(B)  nig  ( )P A B∩ . 
 ( ) 12 4( ) n AP A = = =     ,    

( ) 21 7n S
( ) 6 2( ) n BP B
( ) 21 7n S

= = =    

 
( )( ) n A BP A B ∩

∩ =     
6 2

= =     ,
4 2 8( ) ( )
7 7 49

P A P B× = × =  
( ) 21 7n S

x> eday  enaH ( ) ( ) ( )P A B P A P B∩ ≠ ×   A nig B CaRBwtþikarN_Tak;TgKña. 
K> KN / )B  nig ( / )P B A  na P A (
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ed _ B Ca anay RBwtþikarN_ A nigRBwtþikarN RBwtþikarN_Tak;TgKña eK)  ³ 
2

( ) 7( / ) 12( )
7

P A BP A B
P B
∩

= =

2
( ) 7 =    ,

1/ ) 4( ) 2
P A BA

P A
∩(P B =    

7

= =  

2³ fg;mYymanb‘Uls 3 manelxxusKñanigb‘Ulex μA 2 manelxxusKña. eKcab;ykb‘Ul 

 tagRBwitþikarN_ A ³ { cab;elIkTI 1 )anb‘Ul s }/  B ³ { cab;elIkTI 2 )anb‘Ul ex μA }. 
 k> cUrrkRbU)abénRBwtþikarN_ ,  B nig 

lMhat;KMrU 
mþg²cMnYn 2 dgedayécdnüecjBIfg; edaydak;vij.  

 A A B∩ . 
  x> etIRBwtþikarN_ A nig B GaRs½yKñab¤eT? 

 
  K> KNna ( / )P A B  nig ( / )P B A . 

cemøIy
k> rkRbU)abénRBwtþikarN_ A ,  B nig A B∩  
 eKeFVIviBaØasaykehIydak;vij eK)anlT§plnIm acmYYy²C øas;RcMEdl 2 FatuykBI 5 Fatu 

RBwtþikarN_    
lMhsMNak n(S) = 52 . 
RBwtþikarN_ 2( ) 3 3 2 15n A = + ×   = 2( ) 3 2 2 10n B = × + =  
RBwtþikarN_ 6( )

eK)an  
3 2n A B∩ = × =  

15 3( )P A = =
10 2( ) 6( )
25 5

P B = =    ,   
25 5

   ,    
25

P A B∩ =  
x> etIRBwtþikar A  B GN_  nig aRs½yKñab¤eT? 

y 3 2 6( ) ( )
5 5 25

K)an  (P AP A P B× = × =  enaHe )B P A P B eda ) ( ) (∩ = ×  

ig B CaRBwtþikarN_minGaRs½yKña. 
 nig P B A

 minTak;TgKñaenaH eK)an ³  

dUcenH  A n
K> KNna )  ( / )P A B ( /

 edayRBwtþikarN_ A nigRBwtþikarN_ B
 3( / ) (P A B P= )

5
A =    ,    

2( / ) ( )
5

A P BP B = =  

 ¬lMhat;KMrUEpñk 3>1¦ 
dwgfacak;fñaMbgáar  rYcehIy. 

% minekItCm¶Wqøgedaydwgfamin)ancak;fñaMbgáar. 
KNnaRbU)abEdlGñkekItCm¶Wqøg. 

lGñk)ancak;fñaMbgáar edaydwgfaekItCm¶Wqøg. 

5> rUbmnþRbU)absrub 
]TahrN_³
 manRbCaCn 85% )ancak;fñaMbgáarCm¶Wqøg. 2% ekItCm¶Wqøgeday
1

  k> 
  x> KNnaRbU)abEd
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cemøIy 

cak;fñaMbgáar nigGñkCm¶WEdlmin)ancak;fñaM bgáar. 
aRBwtþikarN_GñkqøgCm¶W 

k> KNnaRbU)abEdlGñkekItCm¶Wqøg 
 cMnYnénGñkekItCm¶Wqøg CaplbUkcMnYnGñkEdl
 tag   V   CaRBwtþikarN_Gñkcak;fñaMbgáar  M  C
  V   CaRBwtþikarN_Gñkmin)ancak;fñaMbgáar  M   CaRBwtþikarN_GñkminqøgCm¶W 

GñkCm¶WEdl)ancak;fñaMbgáar CaRBwtþikarN_ M V∩  

GñkCm¶WEdlmin)ancak;fñaMbgáar CaRBwtþikarN_ M V∩  

eK)an  ( ) ( ) ( )P M P M V P M V= ∩ + ∩         

eday ( ) ( ) ( / )P M V P V P M V∩ = ×  , ( ) ( ) ( / )P V P V P M V= ×  ,  M ∩

         
1( / ) 1 ( / ) 1 0.99P M V P M V= − = − =  , ( ) 0.15 0.99 0.1485= × =  P M V∩

100

dUcenH ( ) ( ) ( / )P M P M V P M V= ∩ + = +0.017 0.1485 0.1655=  

kPaKryénGñkekItCm¶WTaMgGs;Ed cak;fñaMbgáar nigGñkmin)ancak;fñaMbgáar ehAfa 
mnþRbU)absrub ³

GñkekItCm¶WTaMgGs;man  16.55%. 
- karr l)an

rUb  ( ) ( /V ) ( ) ( / ) ( )P M P M P V P M V P V= × + ×  
aRbU)abEdlmanmnusSmñak;enAkñúgPUmiRtUvekI m¶Wqøg. 

x> KNnaRbU)abEdlGñk)ancak;fñaMbgáar edaydwgfaekItCm¶Wqøg 
 Gñk)ancak;fñaMedaydwgfaekItCm¶W KWCaGñkcak;fñaMehIyqøgCm¶WkñúgcMeNamGñkekItCm¶WRbU)ab 

 

C tC

EdlGñk)ancak;fñaMedaydwgfaekItCm¶WKW ( / )P V M ³ 
( ) .017( / )

( ) 0.1655
P V MP V M

P M
∩

= =
( / ) ( ) 0 0.1027

( )
P M V P V

V
×

= =  

- hIyQWkñúgcMeNamGñk  
Tébeys. 

N_mincuHs ugKña 
BIr² kñúglMhsMNakmYy ehIymanRBwtþikarN_ B 

   

( / ) ( ) ( / )P M V P V P M V P× × ×

tamkarKNnaenH )an[dwgfaPaKryénGñkcak;fñaMbgáare
Cm¶WKW 10.27%. karKNnaPaKryenHehAfa RTwsþIb
CaTUeTA  

- ebI 1 2, ,....,A A A  CaRBwtþikar Rmn

mYyekIteLIgkñúgRBwtþikarN_ 1 2, ,...., nA A A  enaH                 A1         A2              
1 2( ) ( ) .... ( )nB A B A B A B= ∩ ∪ ∩ ∪ ∪ ∩                                    

) ( ) .... ( )B P A B P A B∩ + ∩ + + ∩          A  

B                  A3 

( nA 51 2( )P B P=

eday  P 1 1 1( ) ( / ) ( )A B P B A P A∩ = ×                 

eK) ( ) ( ) ( / ) ( )B P A P B A P A P= × + ×

                                   A4 

an  1 1 2 2( / ) ... ( ) ( / )n nP B A P A P B A+ + ×  
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            [ ]( ) ( / ) ( )
n

i iP B P B A P A= ×∑  
1i=

ebI Ak CaRBwtþikarN_mYykñúglMhsMNak enaH - 
     

[ ]
1

( ) ( / ) ( )( / )
( ) ( / ) ( )

k k k
k n

i

P A B P B A P AP A B
P B P B A P A

=

∩ ×
= =

×∑
 

 

rUbmnþRbU)absrub ³ 
                             ( ) ( / ) ( )

n

i iP B P B A P A= ×∑  

                     

i i

[ ]
1i=

RTwsþIbTébeys ³ 
 

[ ]
1

( / ) ( )( / )
( / ) ( )

k k
k n

i i
i

P B A P AP A B
P B A P A

=

×
=

×∑
        

 

MrU³  eKmanma:suIn A, l B nig C plitvtßúdUcKña. ma:sIun A plit)an 50%,  B )an 30% nig ma:sIun 
C )an 2

 nvtßúxUc. 
 1000 etIm:asIun A eFVIxUccMnYnb:un μan?  eFVIxUccMnYnb:un μan? C xUccMnYn  
               b:unμan? 

 
 { vtßúxUc } 

Mhat;K
0% nigxUc 4%. 
k> rkRbU)abEdlma
x> kñúgcMeNamvtßúxUc B

cemøIy 
tagRBwtþikarN_  A  ³ { ma:sIun A plitvtßú }    / B  ³ { ma:sIun B plitvtßú }                      
C  ³ { ma:sIun C plitvtßú }    / D  ³
RbU)abEdlvtßúxUcplitedayma:suIn A KW ( ) ( ) ( / )P A D P A P D A∩ = ×  

tßúxUcplitedayma:suIn B ( ) ( ) ( / )P B D P B P D BRbU)abEdlv  KW ∩ = ×  
RbU)abEdlvtßúxUcplitedayma:suIn C KW )D P C P D C(P C ) ( ) ( /= ×  ∩

eyIg)an³ ( ) ( ) ( ) )P D P A D P B D P D(C= ∩ + ∩ + ∩  
 ( ) ( ) ( / ) ( ) ( / )P D P A P D A P P D B= × + × +
            0.50 0.03 0.30 0.04 0.20 0.04= × + × + ×

( ) ( / )B P C P D C×  

03+0.30  

   20O0.04

 

 dUcenH abEdlmanvtßúxUcKW³

 

-bBa©Últémø  0.50O0. O

      0.04+0.  

-KNnacuc  pn 

 7( ) 0.035RbU) 35%
200

P D = = = . 
x> cMnYnvtßúxUckñúgma:suInnImYy²kñúgcMeNamvtßúxUc 1000 
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tamRTwsþIbTébeys eK)an ³  
( / ) ( ) 0.03 0.50P D A P A× ×( / )

( ) 0.035
P A D

P D
= =  

-bBa©Últémø  a0.03O0.50R 

$ 

ydwwgfavtßúxUcKW ³

         0.035

 -KNnacuc  pn 

 itvtßú eda  3( / ) 0.428 42.8%
7

P A D = = =dUcenH RbU)abEdlma:suIn A pl . 
( / ) ( ) 0.04 0.30( / )

( ) 0.035
P D B P BP B D

P D
× ×

= =  

-bBa©Últémø  a0.04O0.30R 

         0.035$ 

 -KNnacuc  pn 

12( / ) 0.343 34.3%
35

dUcenH RbU)abEdlma:suIn B plitvtßú edaydwwgfavtßúxUcKW P . B D = = =

( / ) ( ) 0.04 0.20( / )
( ) 0.035

P D C P CP C D
P D

× ×
= =  

-bBa©Últémø  a0.04O0.20R 

         0.035$ 

 -KNnacuc  pn 

8( / ) 0.229 22.9%
35

P C D = = =dUcenH RbU)abEdlma:suIn C plitvtßú edaydwwgfavtßúxUcKW . 
kñúgcMeNamvtßúxUc 1000man³ 

A plitvtßúxUc)ancMnYn  - ma:sIun 1000 0.428 428× =  

- m Iun B plitvtßúxUc)ancMnYn  a:s 1000 0.343 343× =  

- ma:sIun CplitvtßúxUc)ancMnYn  1000 0.229 229× =  

 
 

lMhat; 
1> eKhUtebomYy 2 snøwk. rkRbU)abEdlhUt)an ³ 
 k> snøwk khm 
 K> snøwk mnGat; nigminEmnRkhm. 

cemøIy 
k> rkRbU)abEdlhUt)ansnøwkGat; 

snøwkedayécdnüecjBIhU‘ebo 5
Gat;   x> snøwkR
Gat; b¤Rkhm  X> minE

 edaykñúg hU‘ebo 52snøwk manGat; 4 snøwk 
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 eyIg)an ³ P(Gat;) 4 1 0.0769
52 13

= = = . 
x U)abEdlhUt)ansnøwkRkh> rkRb m 

edaykñúg hU‘ebo 52snøwk mansnøwkRkh øwk m 26 sn
 eyIg)an ³ P(Gat;) 26

= =
1 0.50= . 

 
 26 snøwkmanGat; 2 øwkEdlCasnøwkRkhm 

52 2

K> rkRbU)abEdlhUt)ansnøwkGat; b¤Rkhm
edaykñúgsnøwkRkhm  sn

1 1 2 7 0.5385 eyIg)an ³ P(Gat; b¤Rkhm) 
13 2 52 13

-bBa©Últémø R13$+a1R2$-

= + − = = . 
 

R52$

dUcenH R

 a1

         a2  

 -KNnacuc  pn 

bU)abEdlhUt)ansnøwkGat; b¤RkhmKW P(Gat; b¤Rkhm) 7 0.5
13

= = 385 . 
nigminEmnRkhm 

 RbU)abenHCaRBwtþikarN_pÞúyeTAnwgRbU)abén
Rkhm) = 1 - P(Gat; b¤Rkhm)

X> rkRbU)abEdlhUt)anminEmnGat; 
RBwtþikarN_EdlhUt)ansnøwkGat; b¤Rkhm 

 
71

13
= − enaHeyIg)an ³ P(minEmnGat; nigminEmn                                               

hmKW P(Gat; nigRkhm) 

-bBa©Últémø  1-a7R13$ 

 -KNnacuc  pn 

6 0.4615dUcenH RbU)abEdlhUt)ansnøwkminEmnGat; nigminEmnRk
13

2> fg;mYymanXIø  cuHelxBI  dl; . eKcab;ykXøImYyedayécdnü. cUrkMNt; ³ 
= = . 

          nXøImanelxFMCag 5 ”. 
_ A, B,

10 0 9

 k> lMhsMNak S     RBwtþikarN_  A : “ cab;)anXøICaBhuKuNén 3 ”  
                             nigRBwtþikarN_  B : “ cab;)a

 x> rkRbU)abénRBwtþikarN  nig A B∪ A B∩ . 

 ” KW A  3, 6, 9} 

 + RBwtþikarN_  B : “ cab;)anXøImanelxF  KW B = {6, 7, 8, 9} 

cemøIy 
k> lMhsMNak S     RBwtþikarN_  A : “ cab;)anXøICaBhuKuNén 3 ”  
                            nigRBwtþikarN_  B : “ cab;)anXøImanelxFMCag 5 ” 
 +lMhsMNak S = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9} 

 +RBwtþikarN_  A : “ cab;)anXøICaBhuKuNén 3  = {

MCag 5 ”

x> rkRbU)abénRBwtþikarN_ A, B, A B∩  nig A B∪  
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 eyIg)an ³ ( ) 3( )
( ) 1

n AP A
n S

= =  
0

                               
( ) 4 2( ) n BP B =
( ) 10 5n S

= =  

                               
( ) 2 1n A B∩( )

( ) 10 5
P A B

n S
∩ = = =  

3 2 1( ) ( )P A B P P B∪ = ∩ =                               ( ) ( )
10 5 5

A P A B+ − + −  
-bBa©Últémø  a3R10$+a2R5$- 

                        a1R5$ 

-KNnacuc  pn 

  dUcenH 
   

9( ) 0.9
10

P A B∪ = = . 

xov 7 nigXøIs 3. eKcab;ykXøImþg 3 edayécdnüEtmþgKt;. rkRbU)abEdl cab;)an  
 k> XøIexov 2 nig

 tag    A ³ CaRBwtþikarN_cab;)anXøIexov 2 nigXøIs  

3> fg;mYymanXøIe
XøIs 1  x> XøIexovTaMg 3  K> XøIsTaMg 3. 

cemøIy 
k> rkRbU)abEdlcab;)anXøIexov 2 nigXøIs 1 

 1
 eyIg)an ³ ( )( )

( )
n AP A
n S

=  

 eday       ( ) (7,2) ,1)n A C (3
( ) (10,3)

C
n S C

= ×
=

 

 naM[   (7,2) (3,1)( )
(10,3)

C CP A
C

×
=  

-eRCIserIs   qw1(MthIO) 

  -bBa©Últémø  a7qP2O3qP1R 

                      10qP3$ 

nacuc  pn 

 nigXøIs 1 KW 
  -KN

21( ) 0.525
40

P A = = dUcenH RbU)abEdlcab;)anXøIexov 2 . 
x> rkRbU)abEdlcab;)anXøIexovTaMg 3  
 tag    B ³ CaRBwtþikarN_cab;)anXøIexovTaMg 3 
 eyIg)an ³ ( )( ) n BP B =  

( )n S
( ) (7,3)n B C

 eday       
( ) (10,3)n S C

=
=

 

 naM[   (7,3)( )
(10,3)

CP B
C

=  
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-eRCIserIs   qw1(MthIO) 

  -bBa©Últémø  a7qP3R10qP3$ 

  - nacuc  pn 

 dUcenH RbU)abEdlcab;)anXøIexovTaMg 3 KW 
KN

7( ) 0.2917
24

P B = = .  
K> rkRbU)abEdlcab;)anXøIsTaMg 3  
 tag    C ³ CaRBwtþikarN_cab;)anXøIsTaMg 3 
 eyIg)an ³ ( )( ) n CP C =  

( )n S
( ) (3,3)n C C

 eday       
( ) (10,3)n S C

=
=

 

 naM[   (3,3)( )
(10,3)

CP C
C

=  

-eRCIserIs   qw1(MthIO) 

a©Últémø  a3qP3R10qP3$ 

  - nacuc  pn 

 dUcenH RbU)abEdlcab;)anXøIsTaMg 3 KW 

  -bB
KN

1( ) 0.0083
120

P C = = . 
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