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K¡»a tiuaiwfŸ

 |A |≠ 0, vÅš A xU ó¢áak‰w nfhit mÂ k‰W«  y |A| = 0, vÅš A xU ó¢áa¡nfhit mÂ.

 A-‹ ïiz¡fhuÂ mÂÆ‹ Ãiu Ãuš kh‰W mÂ  A-‹ nr®¥ò mÂ vd tiuaW¡f¥gL»wJ 

(adj  A).
 AB = BA = In, vÅš mÂ B A-‹ ne®khW mÂ vd¥gL«.

 xU rJu mÂ¡F ne®khW ïU¥ã‹ mJ xUik¤j‹ik thŒªjjhF«.
 A  xU ó¢áak‰w¡ nfhit mÂ vÅš k£Lnk A–1 fhz ïaY«.

 ó¢áa¡ nfhit mÂ¡F ne®khW fhz ïayhJ.

 A  v‹gJ ó¢áak‰w¡ nfhit mÂ k‰W«  AB = AC vÅš, B = C (ïlJ Ú¡fš Éâ).

 A v‹gJ ó¢áak‰w nfhit mÂ k‰W« BA = CA vÅš, B = C (tyJ Ú¡fš Éâ).

 A k‰W« B  v‹gd n, tÇiríila ó¢áak‰w nfhit mÂfŸ vÅš 
        (adj AB) = (adj  B) (adj  A)
 xU rJu mÂ A-¡F   AAT = ATA = I·vÅš, A MdJ br§F¤J mÂ vd¥gL«.

 A, B v‹w ïU xnu tÇiríila mÂfËš VjhtJ X® mÂia bjhl¡fÃiy cUkh‰w§fŸ 

_y« k‰w mÂahf¥ bgw KoíbkÅš, Aí« Bí« rkhd mÂfŸ v‹wiH¡f¥gL« (A∼B).
 x® mÂÆš mid¤J ó¢áa ÃiufS« mÂÆ‹ mo¥gFâ Ãiufshf mikªJ, vªjbthU 

ÑœtÇir - ÃiuÆ‹ Kjš ó¢áak‰w cW¥ghdJ mªÃiu¡F nkyhf mikªJ ÃiufŸ 

x›bth‹¿‹ Kjš ó¢áak‰w cW¥ã‰F tyJòwkhf mikªjhš m›tÂahdJ Ãiu - VWgo 

toÉš ïU¡F«.

 X® mÂ A- ï‹ ju« v‹gJ mj‹ ó¢áak‰w á‰wÂ¡ nfhitÆ‹ c¢r tÇirahF« [r(A)].
 Ãiu VWgo toÉYŸs X® mÂÆ‹ mÂ¤ju« m¥ó¢áa ÃiufË‹ v©Â¡ifahF«. 
 X® myF mÂÆš xnu xU bjhl¡f Ãiy cUkh‰w¤âdhš »il¡F« mÂia bjhl¡f Ãiy 

mÂ vd tiuaW¡f¥gL»wJ. xU tÇir¡»ukkhd bjhl¡fÃiy¢ braÈfis¡ bfh©L 

x›bthU ó¢áak‰w nfhit mÂÆid X® myF mÂahf cUkh‰w« brŒayh«.

 XU neÇa¢ rk‹gh£L¤ bjhF¥ghdJ FiwªjJ xU Ô®î bg‰¿Uªjhš, bjhF¥ghdJ 

xU§fikîilaJ vd¥gL«.

 xU Ô®î Tl bgwÉšiybaÅš bjhF¥ghdJ xU§fikt‰wJ vd¥gL«.

1
m¤âaha«

mÂfŸ k‰W« 

mÂ¡nfhitfË‹ 

ga‹ghLfŸ

3
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  RuhÉ‹ ✤ 12 - M« tF¥ò  - fÂjÉaš  ✤ bjhFâ 1 ✤ m¤âaha«  - 14

ÃidÉš bfhŸs nt©oa N¤âu§fŸ

 aij -‹ ïiz¡fhuÂ Aij = (–1) i + j aij, ïij 
Mij -‹ á‰wÂ¡nfhit Mij.

 x›bthU  n tÇiríila rJu mÂ A-É‰F«,  
A (adj  A) = (adj  A)A= |A| In .

        AA–1 = A–1 A  = In
 A  v‹gJ ó¢áak‰w¡ nfhit mÂ vÅš

(i) |A–1| = 
1
A

(ii) (AT)–1 = (A–1)T

(iii)  (lA–1) = 
1
λ

 A–1ï§F l v‹gJ 

ó¢áak‰w âirÆÈ.

ne®khWfË‹ tÇir kh‰W Éâ :

 (AB)–1 = B–1 A–1ï§F A k‰W« B·v‹gd 

ó¢áak‰w nfhit mÂfŸ xnu 

tÇiríilaitfŸ

ïu£o¥ò ne®khW Éâ   

 A v‹gJ ó¢áak‰w¡ nfhit mÂ vÅš 
A–1 í« ó¢áak‰w nfhit mÂ k‰W«  
(A–1)–1 = A.

 A v‹gJ n tÇiríila ó¢áak‰w¡ nfhit 

mÂ vÅš,

(i) (adj  A)–1 = adj  (A–1) = 
1
A

·A
(ii) |adj  A | = |A|n–1

(iii) adj  (adj  A) = |A|n – 2A

(iv) adj  (lA) = ln – 1 adj  (A) ï§F l v‹gJ 

ó¢áak‰w âirÆÈ

(v) |adj (adj  A)| = |A|(n – 1)2

(vi) (adj  A)T = adj  (AT)
 X® mÂÆš FiwªjJ xU ó¢áak‰w cW¥ò 

ïU¥ã‹ r(a) ≥ 1.
 myF mÂ In -‹ ju« n MF«.
 A-‹ tÇir m × n vÅš r(A) ≤ { m, n}- ‹ 

Û¢áW.
 n  tÇiríila xU rJu mÂ¡F ne®khW 

fhz¤ njitahd k‰W« nghJkhd Ãgªjid 
r(A) = n.

 bjhl¡f Ãiy¢ braÈfŸ _y«  A v‹w 

ó¢áak‰w¡ nfhit mÂia, In tot¤â‰F 

cUkh‰WtJ fh° n#h®l‹ KiwahF«.

ne®khW mÂ fhzš Kiw :

 AX = B ¡fhd Ô®î X = A–1 B ï§F A k‰W« 
B xnu tÇiríila rJu mÂfŸ k‰W« 

ó¢áa¡ nfhit mÂ.

»uhkÇ‹ Éâ :

 D = 0, vÅš »uhkÇ‹ Éâia ga‹gL¤j 

ïayhJ,  x1 = 
∆
∆

1 , x2 = 
∆
∆

2 , x3 = 
∆
∆

3

fh°Ìa‹ Ú¡fš Kiw :

neÇa¢ rk‹ghLfË‹ bjhF¥ã‹ 

ÉÇî¥gL¤j¥g£l mÂia VWgo tot¤â‰F 

cUkh‰¿ ã‹ò ã‹ndh¡»f¥ ãuâÆlš _y« 

Ô®î fh©gjhF«.

%¢á - fbgšÈ nj‰w« :

AX = B v‹w rk‹ghLfË‹ bjhF¥ghdJ 

xU§fikî cilaj‰F r(A) = r([A|B]) 
vÅš k£L«.

(i)  r(A) = r([A|B]) = n, kh¿fËš 

v©Â¡if, bjhF¥ghdJ xU§fikî 

cilaJ k‰W« xnu Ô®it 

bfh©oU¡F«.

(ii)  r(A) = r([A|B]) = n – k , k ≠ 0 vÅš 

bjhF¥ò xU§fikî cilaJ 

k‰W« v©Â¡ifa‰w Ô®îfis 

bfh©oU¡F«.

(iii)  r(A) ≠ r([A|B]), vÅš bjhF¥ò 

xU§fikî m‰wJ k‰W« Ô®î ïšiy.
rk¥go¤jhd neÇa¢ rk‹ghLfŸ 

bjhF¥ò :

(i)  r(A) = r([A|B]) = n, bjhF¥ò xnu 

xU Ô®it bfh©oU¡F«, mJ 

btË¥gilahd Ô®thF«, |A| ≠ 0.

(ii)  r(A) = r([A|O]) < n, btË¥gila‰w 

Ô®îfis bfh©oU¡F«.

 btË¥gila‰w Ô®î¡F, |A| = 0.

 A–1 = ± 
1

adj A
·adj A 

 A = ± 
1

adj A
·adj (adj A)
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gÆ‰á  1.1

1. ã‹tU« mÂfS¡F¢ nr®¥ò mÂ 

fh©f: 

 (i) 
−









3 4
6 2

 (ii) 
2 3 1
3 4 1
3 7 2

é

ë

ê
ê
ê

ù

û

ú
ú
ú
(iii) 

1
3

2 2 1
2 1 2

1 2 2
−

−

















Ô®î : (i) A = 
−





3 4
6 2

 v‹f.

     adj  A = 2 4
6 3

−
− −







 [Kj‹ik _iyÉ£l cW¥òfis ïlkh‰w 

k‰W« _iyÉ£lkšyhj cW¥òfË‹ F¿ia 

kh‰Wf] 

 (ii)   A = 
2 3 1
3 4 1
3 7 2















 v‹f.

 adj  A = 

+ +

+

+ +

æ

è

ç
ç
ç
ç
ç
ç
ç
ç

ö

ø

÷
4 1
7 2

3 1
3 2

3 4
3 7

3 1
7 2

2 1
3 2

2 3
3 7

3 1
4 1

2 1
3 1

2 3
3 4

_

_ _

_

÷÷
÷
÷
÷
÷
÷
÷

T

=

+ -( ) - -( ) + -( )
- -( ) + -( ) - -( )
+ -( ) - -( ) + -( )

é 8 7 6 3 21 12

6 7 4 3 14 9

3 4 2 3 8 9ëë

ê
ê
ê

ù

û

ú
ú
ú

T

= 
1 3 9
1 1 5
1 1 1

−
−

− −

















T

 

 adj  A = 
1 1 1
3 1 1
9 5 1

−
−

− −

















  

 (iii)  A =  
2 2 1
2 1 2
1 2 2

−
−

















·v‹f. k‰W« l  = 
1
3

  adj  (lA)  = ln – 1(adj  A) Mjyhš

    adj  1
3

2 2 1
2 1 2
1 2 2

−
−































 = 
1
3

2





  adj  
2 2 1
2 1 2

1 2 2
-

-

æ

è

ç
ç
ç

ö

ø

÷
÷
÷

 \ njitahd mÂÆ‹ nr®¥ò

 = 
1
9

 

+
-

-
-

+
-

-

-
-

+ -
-

+ -
-

+
-

é

ë

ê
ê
ê

1 2
2 2

2 2
1 2

2 1
1 2

2 1
2 2

2 1
1 2

2 2
1 2

2 1
1 2

2 1
2 2

2 2
2 1

êê
ê
ê
ê
ê

ù

û

ú
ú
ú
ú
ú
ú
ú
ú

T

 = 
1
9  

2 4 4 2 4 1

4 2 4 1 4 2

4 1 4 2 2 4

+( ) - - -( ) + -( )
- +( )+ -( ) - - -( )
+ -( ) - +( ) + +( )

é

ë

ê
êê
ê

ù

û

ú
ú
ú

T

 = 
1
9

 
6 6 3
6 3 6

3 6 6
−

−

















T

= 
1
9

 
6 6 3
6 3 6
3 6 6

−
−

















 = 
3
9

 
2 2 1
2 1 2
1 2 2

−
−

















 [x›bthU tÇirÆY« 3 I bghJÉš vL¡f]

 = 1
3

 
2 2 1
2 1 2
1 2 2

−
−

















2. ã‹tU« mÂfS¡F ne®khW (fhz 

KoíbkÅš) ne®khW fh©f:

 (i) 
−

−










2 4
1 3

   (ii) 
5 1 1
1 5 1
1 1 5

















  (iii) 
2 3 1
3 4 1
3 7 2

















Ô®î : (i) A = 
−

−










2 4
1 3

 v‹f

   |A| = 
−

−
2 4

1 3
 = 6 – 4 = 2 ¹ 0

 A ó¢áak‰w¡ nfhit mÂ Mjyhš A–1  
fhzyh«.

  A–1 = 
1
A

 adj  A

  ï§F adj  A = 
- -
- -

é

ë
ê

ù

û
ú

3 4
1 2

 [Kj‹ik _iyÉ£l cW¥òfis ïlkh‰w« 

k‰W« _iyÉ£l¤âš ïšyhj cW¥òfË‹ 

F¿ia kh‰Wf]

  \ A–1 = 
1
2

3 4
1 2

- -
- -

é

ë
ê

ù

û
ú
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 (ii)  A = 
5 1 1
1 5 1
1 1 5

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 v‹f.

 R1 _y« ÉÇîgL¤j,

  |A| = 5
5 1
1 5

1
1 1
1 5

1
1 5
1 1

- +

   = 5 (25 – 1) –1 (5 – 1) + 1 (1 – 5)
   = 5 (24) – 1 (4) + 1 (– 4 )
   = 120 – 4 – 4 = 120 – 8 = 112 ¹ 0

 A xU ó¢áak‰w¡ nfhit vÅš A–1 rh¤âa«.

  adj  A = 

+ - +

- + -

+ - +

é

ë

ê
ê
ê
ê
ê
ê
ê
ê

ù

û

ú
5 1
1 5

1 1
1 5

1 5
1 1

1 1
1 5

5 1
1 5

5 1
1 1

1 1
5 1

5 1
1 1

5 1
1 5

úú
ú
ú
ú
ú
ú
ú

T

   = 

+ -( )- -( )+ -( )
- -( )+ -( )- -( )
+ -( )- -( ) + -( )

é 25 1 5 1 1 5

5 1 25 1 5 1

1 5 5 1 25 1ëë

ê
ê
ê

ù

û

ú
ú
ú

T

   = 
24 4 4

4 24 4
4 4 24

− −
− −
− −

















T

= 
24 4 4

4 24 4
4 4 24

− −
− −
− −

















 x›bthU cW¥ãÈUªJ« 4 I bghJÉš vL¡f,

 adj  A = 4
6 1 1

1 6 1
1 1 6

- -
- -
- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 \ A–1 = 1
A

 adj  A = 
1

112
·4 

6 1 1
1 6 1
1 1 6

- -
- -
- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 = 
1
28

 
6 1 1
1 6 1
1 1 6

- -
- -
- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 (iii) A = 
2 3 1
3 4 1
3 7 2

é

ë

ê
ê
ê

ù

û

ú
ú
ú

·v‹f.

 R1 _y« ÉÇîgL¤j »il¥gJ,

  |A| = 2
4 1
7 2

3
3 1
3 2

1
3 4
3 7

- +

   = 2 (8 – 7) – 3 (6 – 3) + 1 (21 – 12)
   = 2 (1) – 3(3) + 1 (9)
   = 2 9 9- +  = 2 ≠ 0

 A xU ó¢áak‰w¡ nfhit mÂ Mjyhš A–1 
rh¤âa«

  adj  A = 

+ − +

− + −

+ − +



















4 1
7 2

3 1
3 2

3 4
3 7

3 1
7 2

2 1
3 2

2 3
3 7

3 1
4 1

2 1
3 1

2 3
3 4









T

=

+ -( )- -( )+ -( )
- -( )+ -( )- -( )
+ -( )- -( )+ -( )

é 8 7 6 3 21 12

6 7 4 3 14 9

3 4 2 3 8 9ëë

ê
ê
ê

ù

û

ú
ú
ú

T

=
1 3 9
1 1 5
1 1 1

−
−

− −

















T

  adj  A = 
1 1 1
3 1 1

9 5 1

-
-

- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

  ï§F, A–1 = 
1
A  adj  A

 ⇒  A–1 = 
1
2

 
1 1 1
3 1 1
9 5 1

−
−

− −

















3. F (a) =
cos 0 sin

0 1 0
sin 0 cos

α α

α α−

















vÅš, 

 [F(a)]–1 = F(– a) vd¡fh£Lf.

 [Hy - 2019; FRT - 2022]

Ô®î : F (a) = 

cos sin

sin cos

a a

a a

0
0 1 0

0-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

ju¥g£lJ.

 R1 _y« ÉÇîgL¤j »il¥gJ,

 |F(a)| = cos a 
1 0
0 cosα

– 0 + sin a
0 1

0−sin α
 = cos a (cos – 0) + sin a ( 0 + sin a)
 = cos2 + sin2 a = 1≠ 0
 F (a) xU ó¢áak‰w¡ nfhit mÂ Mjyhš, 

[F(a)]–1 fhzyh«.
 ï§F, adj  (F(a)) = 

 

+ - +
-

- +
-

-

1 0
0

0 0 0 1
0

0
0

cos cos

cos
cos

cos

a a a a

a
a

a a
a a

sin sin

sin sin
sin

ccos

cos cos

a
a

a a a a

0
0

0
1 0 0 0

0
0 1

-

+ - +

é

ë

ê
ê
ê
ê
ê
ê
ê
ê

ù

û

ú
ú
ú
ú
ú
ú
ú

sin

sin sin
úú
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15. 
− −









1 1
2 1

v‹w mÂia ãªija¥ bgU¡fš 

r§nfj bkhÊah¡f mÂahf¡ bfh©L 

[2 –3] [20 4] v‹w bgw¥g£l¢ brŒâia 

− −









1 1
2 1

-‹ ne®khW mÂÆ‹ ãªija¥ 

bgU¡f‰ rhÉahf¡ bfh©L r§nfj bkhÊ 

kh‰w« brŒf. ï§F M§»y vG¤JfŸ 

A – Z  -¡F Kiwna v©fŸ 1 − 26 Ií«, 

fhÈÆl¤â‰F v© 0 Ií« bghU¤â 

r§nfj bkhÊah¡f« k‰W« bkhÊkh‰w« 

brŒf.

Ô®î : r§nfj bkhÊah¡FjY¡fhd A = 
− −









1 1
2 1

v‹f.

 |A| = – 1 + 2 = 1 ≠ 0

 \ A–1 = 
1
A  adj  A = 1

1
1 1
2 1− −









  = 1 1

2 1− −








  

 Mifahš bgU¡f‰ rhÉ mÂ 1 1
2 1− −











r
§

n
f

j
  

b
k

h
Ê

a
h
¡

f
g

£
l

  

Ã
i

u
 m

Â

b
k

h
Ê

 
k

h
‰

w
¤

â
‹

 

m
Â

r§nfj bkhÊ kh‰w« 

brŒa¥g£l Ãiu

[2  – 3]
1 1
2 1- -

é

ë
ê

ù

û
ú = [2 + 6    2 + 3] = [8   5]

[20  4]
1 1
2 1- -

é

ë
ê

ù

û
ú = [20 – 8   20 – 4] = [12  16]

 r§nfj bkhÊ kh‰w« brŒa¥g£l Ãiu 

mÂfË‹ tÇir ã‹tUkhW [8  5], [ 12  16]
 ï§F 8tJ M§»y vG¤J H.
 5tJ M§»y vG¤J E.
 12tJ M§»y vG¤J L
 k‰W« 16tJ M§»y vG¤J P bgWgt® jh« 

bg‰w r§nfj brŒâ “HELP” vd¥ go¡»wh®.

gÆ‰á  1.2

1. ã‹tU« mÂfS¡F á‰wÂ¡nfhitia 

ga‹gL¤â mÂ¤ju« fh©f:

 (i) 
2 4
1 2

-
-

é

ë
ê

ù

û
ú  (ii) 

-
-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 3
4 7
3 4

 (iii) 
1 2 1 0
3 6 3 1

- -
- -

é

ë
ê

ù

û
ú  [ãoV - 5]

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

-
-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 [#]iy - 2022]

 (v) 
0 1 2 1
0 2 4 3
8 1 0 2

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 [Mf°£ - 2021]

Ô®î : (i) A = 
2 4
1 2

−
−









 ·v‹f.

  A xU 2 × 2 tÇir mÂ

  \ r(A) ≤ (2, 2) - Û¢áW = 2
  A -‹ ó¢áak‰w á‰wÂ¡ nfhitfË‹ 

c¢r tÇir 2 MF«.

 ïJ 2 4
1 2

−
−

 = 4 – 4 = 0Mifahš, r(A) < 2

  mL¤J 1 tÇiríila á‰wÂ¡ 

nfhitia nj®î brŒnth« |2| = 2 ≠ 0
   \ r(A) = 1

 (ii) A  = 
-

-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 3
4 7
3 4

v‹f.

   A xU 3 × 2 tÇir mÂ

   \ r(A) ≤ (3, 2) -‹ Û¢áW = 2
    A -‹ ó¢áak‰w á‰wÂ¡ nfhitfË‹ 

c¢r tÇir 2 MF«.

     mJ -
-

1 3
4 7

 =  7 – 12 = – 5 ≠ 0

     \ r(A) = 2.

 (iii)  A =  
1 2 1 0
3 6 3 1

- -
- -

é

ë
ê

ù

û
ú ·v‹f.

  A xU (2 × 4) tÇir mÂ

 \ r(A) ≤ (2, 4) -‹ Û¢áW  = 2
   A-‹ ó¢áak‰w á‰wÂ¡ nfhitfË‹ 

c¢rtÇir 2 MF«.

  mJ 
1 2
3 6

-
-

 =  – 6 + 6 = 0

  nkY«, 
-
-

1 0
3 1

 =  – 1 + 0 = – 1 ≠ 0.

  \ r(A) = 2.

 (iv) A = 
1 2 3
2 4 6
5 1 1

-
-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

v‹f.

 A xU 3 × 3 tÇir mÂ
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 \ r(A) ≤ (3, 3) - ‹ Û¢áW = 3
  A-‹ ó¢áak‰w á‰wÂ¡ nfhitfË‹ 

c¢rtÇir 3 MF«.

 mJ, 

1 2 3
2 4 6
5 1 1

-
-
-

= 1 + 2 + 3
2 4
5 1

4 6
1 1

2 6
5 1

-
-

-
-

 

 [R1- ‹ _y« ÉÇîgL¤j¥g£lJ]

 = 1 (– 4 + 6) + 2 (– 2 + 30) + 3 (2 – 20)
 = 1 (2) + 2 (28) + 3 (– 18) 
 = 2 + 56 – 54 = 58 – 54 = 4 ≠ 0
 \ r(A) = 3.

 (v)  A  = 

0 1 2 1
0 2 4 3
8 1 0 2

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 v‹f.

 A xU 3 × 4 tÇir mÂ

 \ r(A) ≤ (3, 4)- ‹ Û¢áW = 3
  A-‹ ó¢áak‰w á‰wÂ¡ nfhitfË‹ c¢r 

tÇir 3

 mJ

0 1 2
0 2 4
8 1 0

 =  0 + 0 + 8 (4 – 4) = 0 

 [C1 -‹ _y« ÉÇîgL¤j¥g£lJ]

 nkY«, 

0 2 1
0 4 3
8 0 2

 = 0 + 0 – 8 
2 1
4 3

 [C1 -‹ _y« ÉÇîgL¤j¥g£lJ]
 = – 8 (6 – 4) = – 8 (2) = – 16 ≠ 0 \ r(A)  = 3
2. ã‹tU« mÂfS¡F VWgo tot¤ij¥ 

ga‹gL¤â mÂ¤ju« fh©f :

 (i) 
1 1 1 3
2 1 3 4
5 1 7 11

-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

[FRT - 2022]

 (ii)  

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

-
-
-
-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

   [nk - 2022]

 (iii) 
3 8 5 2
2 5 1 4
1 2 3

-
-

- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú2

Ô®î : (i) A = 

1 1 1 3
2 1 3 4
5 1 7 11

-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 v‹f [ãoV - 1]

 A = 
1 1 1 3
2 1 3 4
5 1 7 11

1 1 1 3
0 3 1 2
5 1 7 11

-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

® -¾ ®¾¾¾¾¾ - -
-

é
R R 2R2 2 1

ëë

ê
ê
ê

ù

û

ú
ú
ú

 R R 5R3 3 1® -¾ ®¾¾¾¾¾ - -
- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 1 1 3
0 3 1 2
0 6 2 4

 R R 2R3 3 2® -¾ ®¾¾¾¾¾ - -
é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 1 1 3
0 3 1 2
0 0 0 0

 filá rkhd mÂahdJ Ãiu VWgo tot¤âš 

mikªJŸsJ. ïu©L mó¢áa Ãiufis 

cilaJ.

 \ r(A) = 2.

 (ii)     A = 

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

-
-
-
-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

 v‹f.

 A = 

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

-
-
-
-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

® -
® -

® -
¾ ®¾¾¾

R R 3R
R R R

R R R

2 2 1

3

4 4 1

3 1
¾¾¾

-
-
-
-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

1 2 1
0 7 5
0 4 4
0 3 2

R R ÷43 3®
¾ ®¾¾¾¾

-
-
-
-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

1 2 1
0 7 5
0 1 1
0 3 2

R R 3R4 4 3® -
¾ ®¾¾¾¾¾

-
-
-

-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

1 2 1
0 7 5
0 1 1
0 0 1

 R 7R R3 3 2® -
¾ ®¾¾¾¾¾¾

-
-

-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

1 2 1
0 7 5
0 0 2
0 0 1

 R 2R R4 4 3® +
¾ ®¾¾¾¾¾¾

-
-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

1 2 1
0 7 5
0 0 2
0 0 0

 filá rkhd mÂahdJ Ãiu VWgo tot¤âš 

mikªJŸsJ. _‹W mó¢áa Ãiufis 

cilaJ.   \ r(A) = 3

 (iii)  
3 8 5 2
2 5 1 4
1 2 3

-
-

- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú2

 

     A  = 
3 8 5 2
2 5 1 4
1 2 3 2

-
-

- -

é

ë

ê
ê
ê

ù

û

ú
ú
ú

v‹f.

   A 
R R3 1«

¾ ®¾¾¾
- -

-
-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

1 2 3 2
2 5 1 4
3 8 5 2
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gÆ‰á  1.3

1. ã‹tU« neÇa¢ rk‹gh£L¤ bjhF¥òfis 

ne®khW mÂ fhzš KiwÆš Ô®¡f:

 (i) 2x + 5y = – 2, x + 2y = – 3
 (ii) 2x – y = 8, 3x + 2y = – 2 [ãoV - 3]
 (iii) 2x + 3y – z = 9, x + y + z = 9, 3x – y – z = –1
 (iv) x + y + z – 2 = 0, 6x – 4y + 5z – 31 = 0, 
   5x + 2y + 2z = 13.
Ô®î : (i) 2x + 5y = – 2, x + 2y = – 3
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 (ii)  2x – y = 8, 3x + 2y = – 2
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 (iii)   2x + 3y – z = 9, x + y + z = 9,  3x – y – z = – 1.
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  bfhL¡f¥g£l juÉ‹go x + 3y = 19800 k‰W«  
x + 9y = 23400.

  bfhL¡f¥g£l rk‹ghL bjhF¥ã‹ mÂ tot« 
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x
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ú  ⇒ AX = B

  ï§F A= 
1 3
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ú k‰W« B = 

19800
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ú

 ⇒  X = A–1 B

  |A| = 
1 3
1 9  = 9 – 3 = 6 ≠ 0

   \ A–1 = 
1
A  adj A =

1
6

9 3
1 1

-
-

é

ë
ê

ù

û
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 \ X = A–1 B
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1
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x
y
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ú  = 

18000
600

é

ë
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û
ú  

 \ x = 18000, y = 600.
 vdnt mtUila Mu«g Câa« ̀  18000 k‰W«  

M©L ca®î ` 600.

4. 4 MltU« 4 kfËU« nr®ªJ xU 

F¿¥ã£l ntiyia 3 eh£fËš brŒJ 

Ko¥gh®fŸ. mnj ntiyia 2 MltU« 

5 kfËU« nr®ªJ 4 eh£fËš Ko¥gh®fŸ. 

vÅš m›ntiyia X® Mlt® k‰W« xU 

kfË® jÅ¤jÅahf brŒJ Ko¥gj‰F 

v¤jid eh£fshF« ?

Ô®î : xU Mlt® jÅahf brŒJ Ko¥gj‰F x eh£fŸ 

k‰W« kfË® jÅahf brŒJ Ko¥gj‰F y 
eh£fŸ MF«.

 \ bfhL¡f¥g£l juÉ‹go,

   
4 + 4
x y  = 

1
3

 k‰W« 
2 + 5
x y = 

1
4

    
1
x

 = s k‰W«

   
1
y  = t vd ãuâÆL

   \ 4s + 4t  = 
1
3

   k‰W«  2s + 5t  = 
1
4

  bfhL¡f¥g£l bjhF¥ã‹ mÂ tot«

This is Only for Sample, Full Book Order Online or 
Available at All Leading Bookstores

orders@surabooks.com Ph: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                         www.TrbTnpsc.com

Kindly Share Your Study Materials to Our Email Id - padasalai.net@gmail..com

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

https://www.padasalai.net/


www.Padasalai.Netwww.Padasalai.Net

 RuhÉ‹ ✤ 12 - M« tF¥ò  ✤ mÂfŸ k‰W« mÂ¡nfhitfË‹ ga‹ghLfŸ 17

    
4 4
2 5

é

ë
ê

ù

û
ú

é

ë
ê

ù

û
ú

s
t  = 

1
3
1
4

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

 ⇒ AX = B ï§F

  A =
4 4
2 5
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   X = A–1 B

  ï§F |A| = 
4 4
2 5   = 20 – 8 = 12 ≠ 0

  \ A–1 = 
1
A  adj  A  = 

1
12

5 4
2 4

-
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\ X = A–1 B = 1
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1
5 4
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   = 
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 = 

2
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× 1
12

1
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× 1
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 = 

1
18
1
36
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   \ s = 
1

18
 ⇒ 

1
x

 = 
1

18
 ⇒ x = 18

   t = 
1
36

 ⇒ 
1
y  = 

1
36

 ⇒ y = 36.

   Mifahš X® Mlt® jÅahf brŒJ Ko¥gj‰F 

18 eh£fŸ k‰W« xU kfË® jÅahf brŒJ 

Ko¥gj‰F 36 eh£fŸ MF«.
5. A, B k‰W« C v‹w bghU£fË‹ Éiy X® 

my»‰F Kiwna ` x, y, k‰W« z MF«. 

P v‹gt® B-š 4 myFfŸ th§», A-š 

2 myifí« C-š 5 myifí« É‰»wh®. 

Q v‹gt® C-š 2 myFfŸ th§» A-š  

3 myFfŸ k‰W« B-š 1 myifí« 

É‰»wh®. R v‹gt® A-š 1 myif th§», 

B-š 3 myifí« C my»š xU myifí« 

É‰»wh®. ï›tÂf¤âš P, Q k‰W« R 
Kiwna ` 15,000, ` 1,000 k‰W« ` 4,000 

tUkhd« <£L»‹wd® vÅš A, B k‰W« 

C bghU£fË‹ XuyF Éiy v›tsî 

v‹gij¡ fh©f. (ne®khW mÂ fhzš 

KiwÆš ï¡fz¡if¤ Ô®¡f.)

Ô®î : A, B k‰W« C bghU£fË‹ xuyF Éiy  
` x, ` y k‰W« ` z v‹f.

 bfhL¡f¥g£l juÉ‹go,

   2x – 4y + 5z = 15000
   3x + y – 2z = 1000
   –x + 3y + z = 4000
 rk‹ghLfË‹ bjhF¥ã‹ mÂ tot« 
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⇒ X = A–1 B
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1 3

-
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 = 2 (1 + 6) + 4 (3 – 2) + 5 (9 + 1)
 = 2 (7) + 4 (1) + 5(10) = 14 + 4 + 50 = 68.
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A  adj  A = 

1
68

7 19 3
1 7 19

10 2 14
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

 \ X = A–1 B  = 
1
68

15000
1000
4000

7 19 3
1 7 19

10 2 14
-

-

é

ë

ê
ê
ê

ù

û

ú
ú
ú

é

ë

ê
ê
ê

ù

û

ú
ú
ú

This is Only for Sample, Full Book Order Online or 
Available at All Leading Bookstores

orders@surabooks.com Ph: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                         www.TrbTnpsc.com

Kindly Share Your Study Materials to Our Email Id - padasalai.net@gmail..com

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

https://www.padasalai.net/


www.Padasalai.Netwww.Padasalai.Net

 RuhÉ‹ ✤ 12 - M« tF¥ò  ✤ mÂfŸ k‰W« mÂ¡nfhitfË‹ ga‹ghLfŸ 33

ãoV khâÇ Édh- Éil

1 kâ¥bg©

1. A, B v‹gd br§F¤J mÂfŸ vÅš,  

(AB)T  (AB) v‹gJ   [ãoV - 1]

(1) A (2) B (3) I (4) AT

F¿¥ò  : AAT = ATA = I [Éil :  (3) I]
   BBT = BTB = I
  (AB)T(AB) = BTAT (AB) = BT (ATA)B
   = BT (IB) = I
   = BT (IB) = I

2. X® 3 × 3 mÂÆ‹ nr®¥ò mÂ P =

-1 2 2
1 1 2
2 2 1

vÅš, mÂ¡nfhit P-‹ rh¤âakhd 

kâ¥ò (fŸ) [ãoV - 4]

(1) 3 (2) –3 (3) ± 3 (4) ± 3
 [Éil :  (3) ±3]

F¿¥ò  : 

-1 2 2
1 1 2
2 2 1

 = –1 [1 – 4] – 2 [1 – 4] + 2 [2 – 2]

    = –1 (–3) – 2 (–3) + 0 = 3 + 6 = 9
   |P| = ± 9  = ± 3

3. A v‹w 3 × 3 tÇiríila, mÂ¡F  
|3adj A| = 3 vÅš |A| -‹ kâ¥ò [ãoV - 5]

(1) 
1
3

 (2) -
1
3

 (3) ±
1
3

 (4) ± 3

F¿¥ò  : |3 adj A| = 27 |adj A| [Éil :  (3) ±±
1
3

]
   3 = 27|A|2

   |A|2 = 
1
9

⇒ |A| = ± 
1
3

4. A MdJ ó{Íak‰w nfhit mÂ vÅš 

ã‹tUgdt‰WŸ vJ jtW? [ãoV - 6]

(1) adjA A
A

( ) =−1

(2) I v‹gJ br§F¤J mÂ

(3) adj(adjA) = |A|n A
(4)  A v‹gJ rk¢Ó® mÂ vÅš adj A rk¢Ó® 

mÂahF«.

 [Éil :  (3) adj(adjA) = |A|n A]
F¿¥ò  : adj (adjA) = |A|n – 2 A

2 kâ¥bg©fŸ

1. 
cos sin
sin cos

q q
q q

-é

ë
ê

ù

û
ú  v‹gJ br§F¤J mÂ vd 

ÃWîf. [ãoV - 1; FRT - 2022]

Ô®î :  A = 
cos sin
sin cos

q q
q q

-é

ë
ê

ù

û
ú

 vdnt, AT = 
cos sin
sin cos

q q
q q

-é

ë
ê

ù

û
ú

T

=
cos sin
sin cos

q q
q q-

é

ë
ê

ù

û
ú

  = 
cos sin
sin cos

cos sin
sin cos

q q
q q

q q
q q

-é

ë
ê

ù

û
ú -

é

ë
ê

ù

û
ú

 =
cos sin cos sin sin cos

sin cos cos sin sin cos

2 2

2 2

q q q q q q

q q q q q q

+ -

- +

é

ë
êê
ê

ù

û
ú
ú

  = 
1 0
0 1

é

ë
ê

ù

û
ú  = I2.

 ïnjnghš ATA = I2,  vdnt  AAT = ATA = I2

 \ A MdJ br§F¤J mÂahF«.

2. A = 
2 3
1 2

é

ë
ê

ù

û
ú , B = 

4 0
2 5

é

ë
ê

ù

û
ú , vÅš adj (AB)-I¡ 

fh©f.  [ãoV - 3]

Ô®î : AB = 
2 3
1 2

4 0
2 5






















  = 

8 6 0 15
4 4 0 10

14 15
8 10

+ +
+ +











 =












 adj (AB) = 
10 15

8 14
−

−













3 kâ¥bg©fŸ

1. A = 3 2
2

-
-

é

ë
ê

ù

û
úl

vÅš, A2 = λA – 2I v‹gij 

Ãiwî brŒíkhW l -‹ kâ¥ig¡ fh©f

  [ãoV - 2]

Ô®î :  A2 = 
3 2

2
-
-

é

ë
ê

ù

û
úl

3 2
2

-
-

é

ë
ê

ù

û
úl

= 9 2 6 4
3 2 2 4

- - +
- - +

é

ë
ê

ù

û
ú

l
l l l

= 
9 2 2

2 4
- -

- +
é

ë
ê

ù

û
ú

l
l l

 λA – 2I = λ
3 2

2
2

1 0
0 1

-
-

é

ë
ê

ù

û
ú -

é

ë
ê

ù

û
úl

= 
3 2

2

2 0
0 22

l l

l l

-

-

é

ë
ê
ê

ù

û
ú
ú

-
é

ë
ê

ù

û
ú =

3 2 2

2 22

l l

l l

- -

- -

é

ë
ê
ê

ù

û
ú
ú

 \ –2λ = –2
 λ = 1 
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muR nj®î Édh- Éil

1 kâ¥bg©

I.  rÇahd mšyJ Äf¥bghU¤jkhd 

Éilia nj®ªbjL¤J vGJf :

1. 
1 2
3 5-

é

ë
ê

ù

û
ú

n

 mÂÆ‹ ne®kiw mÂ 
1
11

a b

c d

é

ë
ê

ù

û
ú , vÅš a, b, c, d -ï‹ VWtÇir 

 [m.kh.É - 2019]
(1) a, b, c, d  (2) d, b, c, a
(3) c, a, b, d  (4) b, a, c, d

 [Éil :  (2) d, b, c, a]

F¿¥ò  : ne®khW mÂ = 
1

5 6
5 2
3 1- -

- -
-

é

ë
ê

ù

û
ú

  = 
- - -

-
é

ë
ê

ù

û
ú

1
11

5 2
3 1 =

5
11

2
11

3
11

1
11
-

é

ë

ê
ê
ê
ê

ù

û

ú
ú
ú
ú

=
é

ë
ê

ù

û
ú

a b
c d

2. A v‹gJ br§F¤J mÂ vÅš |A| =
  [Qy - 2019]

(1) 1 (2) –1  (3) ± 1 (4) 0
 [Éil : (3) ± 1]
F¿¥ò  :  br§nfhz mÂ mÂ nfhit kâ¥ò 1 

mšyJ –1.
3. x + y + z = 2, 2x + y – z = 3, 3x + 2y + kz = 4 

v‹w rk‹ghLfË‹ bjhF¥ghdJ xnu 

xU Ô®it¥ bg‰¿U¡F« vÅš [Qy - 2019]

 (1) k ¹ 0   (2) –1 < k < 1
 (3) – 2 < k < 2  (4) k = 0

F¿¥ò  : 
1 1 1
2 1 1
3 2

-
k

 ¹ 0 [Éil :  (1) k ¹ 0]

  ⇒ 1[k + 2] – 1[2k + 3] + 1 [4 – 3] ¹ 0
  ⇒ k + 2 – 2k – 3 + 1 ¹ 0 ⇒ –k + 0  ¹ 0 ⇒ k  ¹ 0

4. 
3 1
5 2









  -‹ ne®khW : [Mf°£ - 2021]

 (1) 
3 1
5 3

−
− −









   (2) 

2 1
5 3

−
−











 (3) 
−

−










3 5
1 2

  (4) 
−

−










2 5
1 3

 [Éil : (2) 
2 1
5 3

−
−









 ]

F¿¥ò  : A–1 = 
1

| A |
adj A

    = 
1
1

2 1
5 3

-
-

é

ë
ê

ù

û
ú  = 

2 1
5 3

-
-

é

ë
ê

ù

û
ú

5. −
−











2 1
1 4

 -‹ nr®¥ò mÂ [FRT - 2022]

(1) 
4 1
1 2

−
−









   (2) 

− −









2 1
1 4

(3) 
−
−











4 1
1 2

  (4) 
4 1
1 2− −











 [Éil :  (1) 
4 1
1 2

−
−









 ]

6. Ñœ¡fhQ« T‰WfËš vJ c©ikašy? 

  [nk - 2022]

 (1)  A v‹gJ n tÇiríila xU rJu mÂ 

k‰W« l v‹gJ xU âirÆÈ vÅš  

Adj (l A) = ln (Adj A).
 (2)  xU rk¢Ó® mÂÆ‹ nr®¥ò mÂ rk¢Óuhf 

ïU¡F«.

 (3)  A(Adj A) = (Adj A) A = |A|I.
 (4)  xU _iyÉ£l mÂÆ‹ nr®¥ò mÂ  

_iyÉ£l mÂahf ïU¡F«.

 [Éil :  (1) A v‹gJ n tÇiríila xU rJu mÂ 

 k‰W« l v‹gJ xU âirÆÈ vÅš  

 Adj (l A) = ln (Adj A).]

2 kâ¥bg©fŸ

1. ã‹tU« neÇaš rk‹ghLfŸ bjhF¥ig  

»uhkÇ‹ Éâ bfh©L Ô®¡f. 
 2x– y = 3, x + 2y = –1. [m.kh.É - 2019]
Ô®î :  2x – y = 3

  x + 2y = –1

  D = 
2 1
1 2

-
= 2 × 2 –(–1) (–1)

     = 4 + 1 = 5

  D1 = 
3 2
1 2

-
- = 3 × 2 –1 (–1) × –1

     = 6 – 1 = 5

  D2 = 
2 3
1 1- = – 2 – 3 = –5

x = 
D
D

= =1 5
5

1⇒ y =
D
D

=
-

= -2 5
5

1
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K¡»a tiuaiwfŸ

 xU fy¥bg©Â‹ br›tf tot« x + iy MF«. ï§F x v‹gJ fy¥bg©Â‹ bkŒ¥gFâ 

k‰W« y v‹gJ f‰gid gFâ.

 z1 = z2 ¡F njitahdJ« nghJkhdJkhd Ãgªjid Re (z1) = Re (z2) k‰W«  
Im (z1) = Im (z2)

fy¥bg©fË‹ g©òfŸ :

T£liy bghW¤J

 z1, z2 ,  k‰W«  z3  v‹w VnjD« _‹W fy¥bg©fŸ

 (i) milî¥ g©ò (z1 + z2 xU fy¥bg©) (ii) gÇkh‰W g©ò (z1 + z2 = z2 + z1)
 (iii) nr®¥ò g©ò (z1 + z2) + z3 = z1 + (z2 + z3) (iv) T£lš rkÅ (z + 0 = 0 + 2 = z)
 (v) T£lš ne®khW (z + – z) = (– z + z) = 0
 bgU¡fiy bghW¤J :

 (i) milî¥ g©ò (z1 z2 -í« xU fy¥bg©) (ii) gÇkh‰W¥ g©ò (z1 z2 = z2 z1)
 (iii) nr®¥ò¥ g©ò (z1 z2) z3 = z1 (z2 z3) (iv) bgU¡fš rkÅ (z1 . 1 = 1. z1 = z1)
 (v) bgU¡fš ne®khW z.w = w.z = 1 ⇒ w – z–1

 g§Ñ£L Éâ (T£lÈ‹ nkš bgU¡fÈd g§Ñ£L Éâ)

  z1 (z2 + z3) = z1 z2 + z1 z3 nkY«, (z1 + z2) z3 = z1 z3 + z2 z3

 x + iy ïiz fy¥bg© x – iy

 z = x + iy vÅš |z| = x y2 2+
 |z – z0| = r v‹w t£l¤â‹ rk‹ghL ï§F z0 v‹gJ Ãiyahd fy¥bg© k‰W« r v‹gJ  

z ÈUªJ z0 ¡fhd öu« v‹f.

 z = x + iy -‹ JUt tot« z = r (cos θ + i sin θ) ï§F r = x y2 2+  k‰W« tan θ = 
y
x

.

okhŒtÇ‹ nj‰w« :

 bfhL¡f¥g£l fy¥bg© cos θ + i sin θ k‰W« n v‹w KG v©Â‰F 

(cos θ + i sin θ)n = cos nθ + i sin nθ.

 z1/n = r1/n cos sinq p q p+æ
è
ç

ö
ø
÷ +

+æ
è
ç

ö
ø
÷

é

ë
ê

ù

û
ú

2 2k
n

i k
n , k = 0, 1, 2,……n – 1.

2
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fy¥ò v©fŸ

This is Only for Sample, Full Book Order Online or 
Available at All Leading Bookstores

orders@surabooks.com Ph: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                         www.TrbTnpsc.com

Kindly Share Your Study Materials to Our Email Id - padasalai.net@gmail..com

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

https://www.padasalai.net/


www.Padasalai.Netwww.Padasalai.Net

44   RuhÉ‹ ✤ 12 - M« tF¥ò  - fÂjÉaš  ✤ bjhFâ 1   ✤ m¤âaha«  - 2

ÃidÉš bfhŸs nt©oa N¤âu§fŸ

 i0 = 1, i1 = i, i4 = 1, i–4 = 1, (i)–1 = – i, (i)–2 = –1, (i)–3 = i
 ab  = a b.  v‹gJ a, b M»at‰¿‰F Fiwªjg£r« x‹whtJ Fiwa‰wjhf ïUªjhš k£L« 

c©ik MF«.

 z1 = x1 + iy1 k‰W« z2 = x2 + iy2 vÅš z1 + z2 = (x1 + x2) + i (y1 + y2)
z1 – z2 = (x1 – x2) + i (y1 – y2);  z1 z2 = (x1 x2 – y1 y2) + i (x1 y2 + x2 y1)
ïiz¡fy¥bg©Â‹ g©òfŸ :

(1) z z1 2+  = z z1 2+  (6) Im (z) = 
z z

i
-
2

(2) z z1 2-  = z z1 2-  (7) zn( )  = z
n( ) , ï§F n xU KG

(3) z z1 2  = z z1 2
 (8) z xU bkŒ v© vd ïUªjhš  z = z

(4) 
z
z

1

2

æ

è
çç

ö

ø
÷÷  = 

z
z

z1

2
2 0, ¹  (9)  z xU KGtJ« f‰gid v© vd ïUªjhš k£Lnk  

z = -z

(5) Re (z) = 
z z+

2
 (10) z  = z

fy¥bg©Â‹ k£L¡fhd g©òfŸ

(1) z  = z  (5) 
z
z

1

2
= 

z
z

1

2
, z2 ≠ 0

(2) z z z z1 2 1 2+ £ +  (6)  zn
= z n

, ï§F n xU KG (K¡nfhz¢ rkÅÈ)

(3) z z1 2  = z z1 2  (7) Re (z) ≤ |z|

(4)  z z z z1 2 1 2- ³ -  (8) Im (z) ≤ |z|

 z z1 2-  = x x y y1 2
2

1 2
2-( ) + -( )   z z1 2-  ≤ z z1 2+

 z z z z z z1 2 1 2 1 2- £ + £ +   z z z z z z1 2 1 2 1 2- £ - £ +

 z z1 2  = z z1 2

 a + ib = x iy+  vÅš x = ±
+ +a b a2 2

2
 ,y = ±

+ -a b a2 2

2
 z z r- <0  MdJ t£l¤â‹ cŸgFâÆš cŸs òŸËfis¡ F¿¡»wJ.

 z z r- >0 MdJ t£l¤â‹ btË¥gFâÆš cŸs òŸËfis F¿¡»wJ.

 arg (z1 z2) = arg z1 + arg z2 
 cos θ + i sin θ -‹ k‰bwhU tot« cos (2kπ + θ) + i sin (2kπ + θ), k Î Z MF«

 arg z
z

1

2

æ

è
ç

ö

ø
÷  = arg z1 – arg z2
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ôyÇ‹ N¤âu« :

 eiθ = cos θ + i sin θ mšyJ z = reiθ

 z = r (cos θ + i sin θ) vÅš z–1 = 
1
r

icos sinq q-( )

 z1 z2 = r1 r2 [cos (θ1 + θ2) + i sin (θ1 + θ2)]          
z
z

1

2
 = 

r
r

i1

2
1 2 1 2cos sinq q q q-( ) + -( )éë ùû

 (cos θ – i sin θ)n = cos nθ – i sin nθ A (cos θ + i sin θ)–n = cos nθ – i sin nθ
 (cos θ – i sin θ)–n = cos nθ + i sin nθ A sin θ + i cos θ = i (cos θ – i sin θ)
 1 + ω + ω2 + ……. + ωn – 1 = 0

ï§F w v‹gJ x‹¿‹ n- M« go _y« 1 – ω.ω2 ….ωn–1 = (–1)n–1; ωn – k = ω–k = w( )k
 0 ≤ k ≤ n – 1

gÆ‰á 2.1

 ã‹tUtdt‰iw RU¡Ff :

 1. i1947 +i1950 2. i1948 −i−1869

 3. i n

n=
å

1

12

  [FRT & nk - 2022]

 4. i
i

59
59+ 1  [Hy  - 2019; FRT - 2022]

 5. i i2 i3.... i2000 6. i n

n

+50

1

10

=
å   

Ô®î : 1.  i1947 + i1950 = i1944. i3 + i1948. i2 

   [1944 v‹gJ 4 -‹ bgU¡fš k‰W« 
 1948 v‹gJ nkY« 4 - ‹ bgU¡fš]

   = (i4)486 . i2 . i1 + (i4)487 . i2 [i4 = 1]
   = (1486) (–1) (i) + (1)487 (–1) [i2 = –1]
   = –i –1 = –1 –i

 2.   = (i4)487 – [i–1868 . i–1]

    = 1 1 1487 4 467 4- ( )é
ëê

ù
ûú

=éë ùû
-

i
i

i.  

    = 1 1- -( )éë ùû. i  [ i–1 = 1
i

 = –i]

 [1 -‹ vªj mL¡F« 1 MF«]
    = 1 + i

 3. in

n=
å

1

12

 = (i1 + i2 + i3 + i4) + (i5 + i6 + i7 + i8) 
  + (i9 + i10 + i11 + i12)
   = (i – 1 –i + 1) + (i4+1 + i4+2 + i4+3 + (i4)2) + 

 (i8+1  + i8+2 + i8+3 + (i4)3)
   = 0 + (i +i2 + i3 +i4) + (i1 + i2 + i3 + i4)
 [ i2 = –1, i3 = –i, i4 = 1]
   = 0 + (i –1 –i + 1) + (i –1 –i + 1)
   = 0 + 0 + 0 = 0

 4. i4×14+3 + i–(4×14+3)

   = (i4)14 . i3 + (i4)–14 . i–3

   = 1. i3 + 1.i–3 [ i4 = 1]
   = –i + i = 0 [ i3 = –i k‰W« i–3 = i]

 5. = i. i2 i3 ……i2000= i1+2+3+ ……+2000

   = i
2000 2001

2
´

 [ 1 + 2 + 3 + ...n = n n +( )1
2

]

   = i1000×2001 = i2001000 = 1
  [ 2001000 v‹gJ  4 Mš tFgL« mj‹ 

 filá ïu©L v©fS«  4 Mš tFgL«]
 6. i1+50 + i2+50 + …….+ i10+50

    = i51 + i52 + ……..+ i60

  i50 I bghJthf vL¡f »il¥gJ,

  i50 [(i + i2 + i3 + i4) + (i5 + i6 + i7 + i8) + i9 + i10]
  = i50 [0 + (i4+1 + i4+2 + i4+3 + i4+4) + (i8+1 + i8+2)]
  = i50 [0 + 0 + i + i2] [ i + i2 + i3 + i4 = 0]
  = i50 [i –1] = i48+2 (i –1)
  = i2 (i –1) [ i48 = 1]
  = –1 (i –1) = –i + 1 = 1 –i

gÆ‰á 2.2

1. z  =  5 –2i k‰W« w = –1 + 3i vd¡bfh©L 

Ñœ¡fh©gitfË‹ kâ¥òfis¡ fh©f. 

 (i) z + w (ii) z – iw
 (iii) 2z + 3w (iv) z w
 (v) z2+2zw+w2 (vi) (z + w)2

Ô®î : (i) z + w
  = (5 – 2i) + (–1 + 3i) 
  = (5 –1) + i (–2 + 3) = 4 + i (1) = 4 + i
 (ii) z – iw
  = (5 – 2i) –i (–1 + 3i) = (5 – 2i) + (+ i – 3i2)
    = 5 –2i + i –3 (–1) = 5 –i + 3 = 8 –i
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 (iii) 2z + 3w
    = 2 (5 – 2i) + 3 (–1 + 3i)
    = 10 – 4i – 3 + 9i
    = (10 –3) + i (–4 + 9) = 7 + 5i
 (iv) z w
    = (5 – 2i) (–1 + 3i)
    = –5 + 15i + 2i – 6i2

    = –5 + 17i –6 (–1)
    = –5 + 17i + 6 = 1 + 17i

 (v) z2 + 2zw + w2

  = (5 – 2i)2 + 2 (5 – 2i) ( –1 + 3i) + (–1 + 3i)2

  = 25 + 4i2 –20i + 2[–5 + 15i + 2i –6i2] + 1 + 9i2 –6i
  = 25 –4 –20i + 2 (–5 + 17i + 6) + 1 –9 –6i
 [ i2 = –1]
  = 21 –20i + 2 (1 + 17i) –8 –6i
  = 21 –20i + 2 + 34i –8 –6i = 15 + 8i
 (vi) (z + w)2

   = [(5 –2i) + (–1 + 3i)]2 = (4 + i)2 
   = 16 + 8i – 1 = 16 –1 + 8i = 15 + 8i
2. z = 2 + 3i vd¡bfh©L Ñœ¡fhQ« 

fy¥bg©fis M®f©£ js¤âš F¿¡f.

 (i)  z, iz, k‰W« z + iz  
 (ii)  z, –iz, k‰W« z –iz.
Ô®î : (i)  z, iz k‰W« z + iz I M®f©£ js¤âš  

  F¿¡f

   z = 2 + 3i , (2, 3) vd¡ F¿¡fyh«. 
    iz = i (2 + 3i) = 2i + 3i2 = 2i –3 = –3 + 2i   

(–3, 2) vd¡ F¿¡fyh«.

    z + iz = 2 + 3i –3 + 2i = –1 + 5i, (–1, 5) vd 

M®f©£ js¤âš F¿¡fyh«.

  
-3-4-5-6

f‰gid m¢R 

10

1

2

3

4

5

-1
-1

-2 2 3 4 5

z (2, 3)

iz (-3, 2)

z + iz (-1, 5)

bkŒ 
m¢R

 (ii)  z = 2 + 3i , (2, 3) vd¡ F¿¡fyh«.

   –iz = –i (2 + 3i) = –2i –3i2 = –2i –3 (–1)= 3 –2i
   z –iz = 2 + 3i + 3 –2i = 5 + i (5, 1) vd M®f©£ 

js¤âš F¿¡fyh«.  

  

0

1
2
3
4
5
6

1-1
-1
-2

-2-3-4-5-6 2 3 4 5

z (2, 3)

-iz (3, -2)

z -iz (5, 1)

f‰gid m¢R 

bkŒ 
m¢R

3. (3 – i)x – (2 – i)y + 2i + 5 k‰W« 2x + (–1 + 2i) 
y + 3 + 2i M»a fy¥bg©fŸ rk« vÅš  
x k‰W« y-‹ kâ¥òfis¡ fh©f. [Hy - 2019]

Ô®î :  bfhL¡f¥g£l (3 –i) x – (2 – i) y + 2i + 5 
  = 2x + (–1 + 2i) y + 3 + 2i
 ⇒ 3x – ix – 2y + iy + 2i + 5 = 2x – y + 2iy + 3 + 2i
 bkŒ k‰W« f‰gid gFâfis nj®ªbjL¡f

 (3x –2y + 5) + i (–x + y + 2) = 2x – y + 3 + i (2y + 2)
 ïUòwK« bkŒ k‰W« f‰gid gFâfis x¥ãl 

»il¥gJ

   3x – 2y + 5  = 2x – y + 3 
 ⇒  3x – 2y + 5 – 2x + y – 3  = 0
 ⇒  x – y   =  – 2  ... (1)
   – x + y + 2  = 2y + 2 
 ⇒  – x + y + 2 – 2y – 2 = 0
 ⇒  – x – y = 0 ⇒ x + y = 0  ... (2)
 (1) – (2) »il¥gJ,
     x – y  = – 2 
    x + y   = 0
       2x  =  –2 
 ⇒  x  =  – 1
 x = –1 vd (2) š ãuâÆl »il¥gJ, 

  –1+ y  = 0 ⇒ y = 1 \ x = – 1 k‰W« y = 1

gÆ‰á 2.3

1. z1 = 1 – 3i, z2 = –4i k‰W« z3 = 5 vÅš 

Ñœ¡fh©gitfis ÃWîf.

 (i) (z1 + z2) + z3 = z1 + (z2 + z3) 
 (ii) (z1 z2) z3 = z1 (z2 z3)
Ô®î : (i) (z1 + z2) + z3 = z1 + (z2 + z3) 
   bfhL¡f¥g£l z1 = 1 – 3i, z2= – 4i k‰W« z3 = 5
   LHS  = (z1 + z2) + z3
    = [1 – 3i + (– 4i)] + 5 
    = [1 – 7i] + 5 = 6 – 7i
   RHS  = z1 + (z2 + z3)
    = 1 – 3i + (– 4i + 5) = 6 – 7i
   LHS  = RHS
   \ (z1 + z2) + z3 =  z1 + (z2 + z3)
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 (ii)  (z1 z2) z3 = z1 (z2 z3) 
    LHS  = (z1 z2) z3 
     = [(1 – 3i) (– 4i)] 5
     = [– 4i + 12i2] 5 
     = (– 4i – 12) 5 = – 20i – 60
    RHS  = z1 (z2 z3)
     = (1 – 3i) [(– 4i) 5]
     =  (1 – 3i) (– 20i)
     =  – 20i + 60i2 = – 20i – 60
    LHS  = RHS
   \ (z1 z2) z3  = z1 (z2 z3)
2. z1 = 3, z2 = –7i, k‰W« z3 = 5+ 4i vÅš 

Ñœ¡fh©gitfis ÃWîf.

 (i) z1(z2 + z3) = z1 z2 + z1 z3 [FRT & #]iy - 2022]

 (ii) (z1 + z2) z3 = z1 z3 + z2 z3 
Ô®î : (i) bfhL¡f¥g£l z1 = 3, z2= – 7i, z3 = 5 + 4i
   LHS  = z1 (z2 + z3)
    = 3 [– 7i + 5 + 4i]
    = 3 [5 – 3i] = 15 – 9i
   RHS  = z1 z2 + z1 z3
    = 3 (– 7i) + 3 (5 + 4i)
    = – 21i + 15 + 12i
    = – 9i + 15 = 15 – 9i
   LHS  = RHS
   \ z1 (z2 + z3) = z1 z2 + z1 z3

 (ii)  LHS =  (z1 + z2) z3
    = (3 – 7i) (5 + 4i)
    = 15 + 12i – 35i – 28i2

    = 15 – 23i + 28 = 43 – 23i
   RHS =  z1 z3 + z2 z3
    = 3 (5 + 4i) + (– 7i) (5 + 4i)
    = 15 + 12i – 35i – 28i2

    = 15 – 23i + 28 = 43 – 23i
   LHS = RHS
   \ (z1 + z2) z3  = z1 z3 + z2 z3

3. z1 = 2 + 5i, z2 = –3 – 4 , k‰W« z3 = 1 + i vÅš,   

z
1
, z

2
 k‰W« z

3
 M»at‰¿‹ T£lš k‰W« 

bgU¡fš ne®khWfis¡ fh©f.

Ô®î :   bfhL¡f¥g£l  z1 = 2 + 5i, z2 = – 3 – 4i k‰W« 

z3 = 1 + i 
 z1 -‹ T£lš ne®khW – z1 = – (2 + 5i) = – 2 – 5i
 z2 -‹ T£lš ne®khW –z2 = – (– 3 – 4i) = 3 + 4i
 z3 -‹ T£lš ne®khW –z3 = – (1 + i) = – 1 – i

 z1 -‹ bgU¡fš ne®khW

   
1

1z
 = 1

2 5
2 5
2 5+

´
-
-i

i
i

 

 [bjhFâ k‰W« gFâfis gFâÆYŸs 

 fy¥bg©zhš bgU¡f]

   = 
2 5

2 52 2

-

- ( )
i
i

 = 2 5
4 25 2

-
-

i
i

 = 2 5
4 25

-
+

i

    = 
1
29

2 5-( )i  [ i2 = – 1]

 z2 -‹ bgU¡fš ne®khW

   1

2z
  = 1

3 4
3 4
3 4- -

´
- +
- +i

i
i

 

    = 
- +

-( ) - ( )
3 4

3 42 2

i
i

=
- +

-
3 4

9 16 2

i
i

 

    = - +
+

3 4
9 16

i  = 1
25

3 4- +( )i
 z3 -‹ bgU¡fš ne®khW

   1

3z
  = 1

1
1
1+

´
-
-i

i
i

 = 
1

12 2

-
- ( )

i
i

 

    = 1
1 1

-
+

i  =  1
2

1-( )i

gÆ‰á 2.4

1. Ñœfh©gt‰iw br›tf toÉš vGJf:

 (i) 5 + 9 + 2 4i i( ) −( )  

 (ii) 10 5
6 + 2

− i

i
 (iii) 3 + 1

2
i

i−

Ô®î : (i) 5 + 9 + 2 4i i( ) −( )

  = 5 2 9 4+( ) + -( )i i  = 7 5+ i = 7 – 5i
 [ 7 + 5i -‹ ïiz fy¥bg© 7 – 5i]

 (ii) 10 5
6 + 2

− i

i
 = 

10 5
6 2

6 2
6 2

-
+

´
-
-

i
i

i
i

 [bjhFâ k‰W« gFâfis gFâÆYŸs 

 fy¥bg©zhš bgU¡f]

   = 
60 20 30 10

6 2

2

2 2

- - +

- ( )
i i i

i
 

   = 60 50 10
36 4
- -

+
i  = 50 50

40
- i

   = 50 1
40

-( )i  = 
5
4

1-( )i
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TLjš Édh - Éil

1  kâ¥bg©

I.  rÇahd mšyJ Äf¥bghU¤jkhd 

Éilia nj®ªbjL¤J vGJf :

1. (1 + i) (1 + i2) (1 + i3) (1 + i4) -‹ kâ¥ò

 (1) 2  (2) 0  (3) 1 (4) i
 [Éil : (2) 0]
F¿¥ò  :  (1 + i) (1 + i2) (1 + i3) (1+ i4)
 = (1 + i) (0) (1 – i) (2) = 0

2. a ib+  = x + iy vÅš, a ib-  ¡fhd 

rh¤âakhd kâ¥òfŸ 

 (1) x2 + y2    (2) x y2 2+  
 (3) x + iy   (4) x – iy
F¿¥ò  :  a + ib = (x + iy)2  [Éil : (4) x – iy]
   = x2 – y2 + 2ixy
  a = x2 – y2 ⇒ b =2xy
  a – ib = x2 – y2 – i2xy = (x – iy)2

  a ib-  = x – iy

3. i2 = – 1 vÅš, i1 + i2 + i3 + .... + 1000 cW¥òfŸ 

 (1) 1 (2) –1 (3) i (4) 0
 [Éil : (4) 0]
F¿¥ò  :  i + i2 + i3 + i4 + ... l00 cW¥òfŸ

  = (i + (–1) – i + 1) + (i + (–1) – i + 1) +...
  = 0 + 0 + 0 + ...= 0

4. z = cos p
4

 + i sin 
p
6

 vÅš, 

 (1)  |z| = 1, arg (z) = 
p
4

 (2)  |z| = 1, arg (z) = p
6

 (3) |z| = 3
2

, arg (z) = 
5
24
p

 

 (4)  |z| = 3
2

, arg (z) = tan –1
1
2

æ

è
ç

ö

ø
÷

 [Éil : (4) |z| = 3
2

, arg (z) = tan –1
1
2

æ

è
ç

ö

ø
÷ ]

F¿¥ò  :  z = cos 45º + i sin 30º = 
1
2

1
2

+ i

  |z| = 1
2

1
4

2 1
4

3
2

+ =
+

=

  a = tan–1
1
2
1
2

æ

è

ç
ç
çç

ö

ø

÷
÷
÷÷

 = tan–1 1
2

æ
è
ç

ö
ø
÷

5. (1 + i)-‹ å¢á‹ Kj‹ik kâ¥ò

 (1) p
4

 (2) p
12

 (3) 3
4
p  (4) p 

 [Éil :(1) p
4

]

F¿¥ò  : q = tan –1 
b
a

æ
è
ç

ö
ø
÷  = tan –1 1

1
æ
è
ç

ö
ø
÷ =tan –1 (1) = 

p
4

6. 
2

1 +
i

i
æ
è
ç

ö
ø
÷

n

 xU Äif KG vÅš n ¡fhd 

Fiwªjg£r Äif GG 

 (1) 16 (2) 8 (3) 4 (4) 2

F¿¥ò  :  
2

1
i
i

n

+
æ
è
ç

ö
ø
÷  [Éil : (2) 8]

 
2

1
1
1

i
i

i
i+

´
-
-  = 

2 1
1

2 2
22 2

i i
i

i( )-
-

=
+

= 2 1
2

( )+ i  = 1 + i

 |1 + i| = 1 1 22 2+ =  

 arg (1 + i) = tan–1  1
1 4

æ
è
ç

ö
ø
÷ =

p

 1 + i = 2
4 4

cos sinp p
+æ

è
ç

ö
ø
÷i

 (1 + i)8 = 2 8
4

8
4

8( ) +æ
è
ç

ö
ø
÷cos sinp pi

  = 24 (1 + i0) = 24

7. a = 1 + i vÅš, a2 =
 (1) 1 – i   (2) 2 i
 (3)  (1 + i ) (1 – i ) (4) i –1 [Éil :(2) 2 i]
F¿¥ò  :   a2 = (1 + i)2 = 1 + i2 + 2i = 2i

8. z = 
1

1 - -cos sinq qi  vÅš, Re (z) =

 (1) 0 (2) 
1
2

 (3) cot  q
2

 (4) 
1
2

 cot  q
2

 

 [Éil :(2) 
1
2

]

F¿¥ò  :  z = 
1

1- -cos sinq qi

   = 
1

1 1
- +

- - - +
cos sin

( cos sin )( cos sin )
q q

q q q q
i

i i

   = 
1

1 22 2
- +

+ - +
cos sin

cos cos sin
q q

q q q
i

   = 
1

2 2
- +

-
cos sin

cos
q q

q
i

 Re (z) = 
1

2 2
1
2

-
-

=
cos
cos

q
q
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9. x + iy = 
3 5
7 6

+
-

i

i
vÅš, y = 

 (1) 9
85

   (2) -
9

85

 (3) 
53
85

   (4) ït‰¿š VJÄšiy

 [Éil : (3) 
53
85

]

F¿¥ò  :  x + iy = 
3 5
7 6

3 5 7 6
7 6 7 6

+
-

=
+ +
- +

i
i

i i
i i

( )( )
( )( )

  = 21 35 18 30 1
49 36

+ + + -
+

i i ( )=
21 30 53

85
- + i

  = 
- +9 53

85
i
= 

-
+

9
85

53
85

i

10. 
1
i
 -‹ å¢R = 

 (1) 0 (2) 
p
2

 (3) – 
p
2

 (4) p

 [Éil : (3) – 
p
2

]

F¿¥ò  :  
1
i

 = 
i
i2  = – i amp 1

i
æ
è
ç

ö
ø
÷ = – p

2
11. (1 + i)4 + (1 – i)4 -‹ kâ¥ò

 (1) 8  (2) 4 (3) – 8 (4) – 4
 [Éil : (3) – 8]
F¿¥ò  : (1+ i)4 + (1 – i)4 

  |1 + i| = 1 1 22 2+ =

 arg (1 + i) = tan–1 1
1 4

æ
è
ç

ö
ø
÷ =

p

 (1 + i)4 = 2 4 4
4

4

( ) +æ
è
ç

ö
ø
÷cos sinp pi

  = 4(cos π + i sin π) = – 4

 |1 – i| = 1 1 22 2+ =

 arg (1 – i) = tan tan ( )- -

-
æ
è
ç

ö
ø
÷ = - = -1 11

1
1

4
p

 1 – i = 2
4 4

cos sinp p
-æ

è
ç

ö
ø
÷i

 (1 – i)4 = 2
4( )  (cos π – i sin π)

  = 4 (–1) = – 4
 (1+ i)4 + (1 – i) = – 4 – 4 = –8

12. i z

i z

+
-

 = 1 v‹gij Ãiwî brŒí« fy¥bg© 

z mikªâU¥gJ

 (1) t£l« x2 + y2 = 1  (2) x – m¢R

 (3) y – m¢R 
 (4) nfhL x + y = 1 [Éil : (2) x – m¢R]

F¿¥ò  :  
i z
i z
+
-

  = 1

 |i + z| = |i – z|
 |i + x + iy| = |i – x – iy|
 |x + i (y + 1)| = |– x – i (y – 1)|

 x y2 21+ +( )  = x y2 21+ -( )

 x y y2 2 1 2+ + +  = x y y2 2 1 2+ + -
 4y = 0
 y = 0
13. z = a + ib -š III-« fhš gFâÆš 

mikªâUªjhš  z
z

 « III « fhšgFâÆš 

mikªâU¡f nt©LbkÅš 

 (1) a > b > 0  (2) a < b < 0
 (3) b < a < 0  (3) b > a > 0
 [Éil : (3) b < a < 0]
F¿¥ò  :  Mjyhš z = a + ib _‹wh« fhšgFâÆš a 

< 0 k‰W« b < 0 vd ãuâÆl »il¥gJ.

  ï§F, z
z

 = 
a ib
a ib

a ib a ib
a ib a ib

-
+

=
- -
+ -

( )( )
( )( )

  = 
a b iab

a b
a b
a b

iab
a b

2 2

2 2

2 2

2 2 2 2
2 2- -

+
=

-
+

-
+

  Mjyhš z
z

  _‹wh« fhšgFâÆš,  ãuâÆl 

»il¥gJ

 a b
a b

2 2

2 2 0-
+

<  k‰W« -
+
2

2 2
ab

a b
 < 0

 ⇒ a2 – b2 < 0 k‰W« –2 ab < 0
 ⇒ a2 < b2 k‰W« ab > 0
 Mdhš a, b < 0 ⇒ b < a < 0

14. 
1
1
+
+

-e

e

i

i

q

q  =

 (1) cos q + isin q (2) cos q – isin q
 (3) sin q – icos q (4) sin q + icos q
 [Éil : (2) cos q – isin q]
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K¡»a tiuaiwfŸ

 xU js¤âš cŸs Ãiy¥òŸËÆÈUªJ khwhj öu¤âš mnj js¤âš cŸs xU efU« òŸËÆ‹ 

Ãak¥ ghij t£l« MF«. mªj Ãiy¥òŸË t£l¤â‹ ika« v‹W« khwhj öu« mªj t£l¤â‹ 

Mu« v‹W« miH¡f¥gL«.

 t£l¤â‹ Ûjikªj P v‹w òŸËÆš bjhLnfhL k‰W«          

ÚŸt£l«

br
›

t
fy

«

Y

B′

A′
(–a,0) (a,0)

B
O A

S′ S X

br›tfy«
ï

a
¡F

t
i

u
m¢R

(0,0) S(a,0)

y2 = 4ax 

O

gutisa«

X

Y      br§nfh£L¢ rk‹ghLfŸ.

 xU ne®nfhL t£l¤ij xnu xU òŸËÆš bjh£L¢br‹whš 

mJ bjhLnfhlhF«. nkY« mªj bjhLnfh£L¡F¢ 

br§F¤jhfî« bjhLòŸË tÊahfî« bršY« nfhL 

br§nfhlhF«.

 t£l¤â‰F btËna cŸs xU òŸËÆÈUªJ ïU 

bjhLnfhLfŸ tiuayh«.

 gutisa«

 y2 = 4ax
       S(a, 0)   → FÉa«           O(0, 0) → Kid        Y = 0 → m¢R

 br›tfy¤â‹ Ús« = 4a
 ÚŸt£l«

 
x
a

y
b

2

2

2

2 1+ =

        S(ae, 0), S¢(–ae, 0) → FÉa§fŸ

 A(a, 0),  A¢(–a, 0) → KidfŸ

 O (0, 0) → ika«

 AA¢ → be£l¢R → 2a; BB¢ → F‰w¢R → 2b; b2 = a2(1 – e2)

 ïa¡FtiufŸ x a
e

= , x a
e

= −

 ÚŸt£l¤â‹ ÛJŸs VnjD« xU òŸËÆ‹ FÉ¤bjhiyîfË‹ TLjš mj‹ be£l¢á‹ Ús¤â‰F¢ 

rk«.                                                                                           
mâgutisa«

B′

B

X

Y

OS′ A′ SA

ï
a

¡F
ri

u

br
›

t
fy

«

 mâgutisa«   

 
x
a

y
b

2

2

2

2−  = 1

 AA¢ = 2a → Jiza¢R; BB¢ = 2b → FW¡f¢R

      O(0, 0) → ika«

 A(a, 0), A¢(–a, 0) → KidfŸ; S(ae, 0), S¢(–ae, 0) →FÉa«

 
ïa¡FtiufŸ  x = ± a

e
 ;br›tfy« = 2 2b

a
 ; b2 = a2(e2 – 1)

ïU gÇkhz gFKiw toÉaš - II

m¤âaha«
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ÃidÉš bfhŸs nt©oa N¤âu§fŸ

 ika« (0, 0) k‰W« Mu« r cila t£l¤â‹ rk‹ghL x2 + y2 = r2.
 ika« (h, k)  k‰W« Mu« r cila t£l¤â‹ rk‹ghL (x – h)2 + (y – k)2 = 12.
 rk‹ghL  x2 + y2 +2gx +2fy + c = 0,  ... (1) ¡F ika« (–g, –f ) k‰W« r = g f c2 2+ −
 rk‹ghL (1)-š 

(i)   g2 + f  2 – c > 0, vÅš bkŒt£l¤ij¡ F¿¡F«;

(ii)  g2 + f  2 – c = 0 vÅš xU òŸË t£l¤ij¡ F¿¡F« ;

(iii) k‰W« g2 + f 2 – c < 0 vÅš Ãak¥ghija‰w xU f‰gid t£l¤ij¡ F¿¡F«.

 xU t£l¤â‹ É£l¤â‹ Kid¥òŸËfŸ (x1, y1) k‰W« (x2, y2) vÅš mªj t£l¤â‹ rk‹ghL  
(x – x1) (x – x2) + (y – y1) (y – y2) = 0 MF«. 

 x y gx fy c1
2

1
2

1 12 2+ + + +  vÅš 








t£l¤â‹ btËna
t£l¤â‹ nkš 

t£l¤â‹ cŸ
= 0,  (x1 y1)
< 0,  (x1 y1)

> 0,  (x1 y1)

 (x1, y1) v‹w òŸËÆš t£l¤â‰fhd bjhLnfh£o‹ rk‹ghL xx1 + yy1 + g(x + x1) + f (y + y1) + c = 0
 x2 + y2 = a2 v‹w t£l¤â‰F (x1, y1) v‹w òŸËÆš bjhLnfh£L¢ rk‹ghL  xx1 + yy1 = a2.

   x2 + y2 = a2 v‹w t£l¤â‰F (x1, y1) v‹w òŸËÆš br§nfh£L¢ rk‹ghL xx1 + yy1 = a2.

 ïjdhš y = mx + c v‹w ne®nfhL ‘x2 + y2 = a2 v‹w t£l¤â‰F¤ bjhLnfhlhf mika f£L¥ghL  

c2 = a2 (1 + m2).

 bjhLòŸË −
+ +











am

m

a

m1 12 2
,  mšyJ am

m

a

m1 12 2+

−

+









,

 e = 1, vÅš T«ò tistiuahdJ gutisa«, e < 1 vÅš ÚŸt£l« k‰W« e > 1, vÅš 

mâgutisa« MF«.
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gutisa«

rk‹ghL tiugl« KidfŸ FÉa«
rk¢Ó® 

m¢R

ïa¡F 

tiuÆ‹ 

rk‹ghL

br›tfy¤â‹  

Ús«

(y – k)2 = 4a(x – h)
X

Y

O

(h, k) (h + a,  
0 + k) y = k x = h – a 4a

(y – k)2 
= –4a(x – h) X

Y

O

(h, k) (h – a,  
0 + k) y = k x = h + a 4a

(x –h)2 = 4a(y – k)
X

Y

O

(h, k) (0 + h,  
a + k) x = h y = k – a 4a

(x – h)2 
= –4a(y – k)

X

Y

O (h, k) (0 + h,   
–a + k) x = h y = k + a 4a
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ÚŸt£l«

rk‹ghL k‰W« tiugl« ika« be£l¢R KidfŸ FÉa§fŸ

( ) ( ) ,x h
a

y k
b

-
+

-
=

2

2

2

2 1  a2 > b2

O X

Y

(h, k)
x-m¢R¡F 

ïiz
(h + a, k) (h + c, k)

(y – k)2 = – 4a(x – h)

O X

Y

(h, k)
y- m¢R¡F 

ïiz
(h, k + a) (h, k + c)

mâgutisa«

mâgutisa« x-m¢R¡F ïizahd FW¡f¢R

X

Y

O (h, k)

( )x h
a
− 2

2  – ( )y k
b
− 2

2  = 1

ika« → (h, k)

KidfŸ (h + a, k) (h – a, k)

FÉa§fŸ  →  (h + c, k)(h – c, k)

ïa¡F tiufË‹ rk‹ghL = ±
a
e

X

Y

O

(h, k)

y-m¢R¡F ïizahd FW¡f¢R

( )y k
a
− 2

2  – ( )x h
b
− 2

2  = 1

ika« → (h, k)

KidfŸ (h, k + a) (h, k – a)

FÉa§fŸ (h, k + c)(h, k – c)

ïa¡F tiufË‹ rk‹ghLfŸ y = ±
a
e
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gÆ‰á 5.1

1. Mu« 5 br.Û. myFfŸ cilaJ«, x-m¢ir 

Mâ¥òŸËÆš bjh£L¢ brštJkhd 

t£l¤â‹ rk‹gh£il¤ jUÉ¡f.

Ô®î :  bfhL¡f¥g£l  r = 5 br.Û

O X

(0,–5)

(0,5)

Y

 t£l« x  m¢ir bjh£L¢ brštjhš mjDila 

ika« (0, ±5)
 t£l¤â‹ rk‹ghL (x – h)2 + (y – k)2 = r2

 ⇒     (x – 0)2 + (y ± 5)2 = 52

 ⇒  x2 + y2 + 25  ± 10y = 25
 ⇒             x2 + y2 ± 10y = 0

2. (2, –1) v‹w òŸËia ikakhfî«, (3, 6) 
v‹w òŸË tÊ¢ brštJkhd t£l¤â‹ 

rk‹ghL fh©f.

Ô®î : 

O X

(3,6)

(2,–1)

Y

r

 bfhL¡f¥g£l (2, –1) ika« k‰W« (3, 6) òŸË 

tÊ¢ brš»wJ.

 ∴ r = ïil¥g£l öu« (2, –1) k‰W« (3, 6)¡F

     = ( ) ( )2 3 1 62 2− + − −

    = ( ) ( )− + −1 72 2

     = 1 49+  = 50
 ∴ t£l¤â‹ rk‹ghL 
   (x – h)2 + (y – k)2 = r2

   (x – 2)2 + (y + 1)2 = ( 50)2

 ⇒  (x – 2)2 + (y + 1)2 = 50

3. ïU m¢R¡fisí« bjh£L¢ brštJ«, 

(–4, –2) v‹w òŸË tÊ¢ brštJkhd 

t£l¤â‹ rk‹ghL fh©f.

Ô®î : t£lkhdJ ïU m¢Rfisí« bjh£L 

brštjhš mjDila rk‹ghL 

 (x – a)2 + (y – a)2 = a2 ...(1)
 ïJ (–4, –2) tÊ¢ brš»wJ

            ∴(–4 – a)2 + (–2 – a)2 = a2

   16 + a2 + 8a + 4 + a2 + 4a = a2

 ⇒                      a2 + 12a + 20 = 0
 ⇒                    (a + 10)(a + 2) = 0
   a = –10 mšyJ –2

O X

(–4,–2)

(a, a)
C

Y

 Ãiy (i)

 a = –10 vÅš, (1) MdJ

                             (x + 10)2 + (y + 10)2 = –102

 ⇒  x2 + 100 + 20x + y2 + 100  + 20y = 100
 ⇒               x2 + y2 + 20x + 20y + 100 =  0

 Ãiy (ii)

 a = –2vÅš, (1) MdJ

                    (x + 2)2 + (y + 2)2 = –22

 ⇒  x2 + 4x + 4 + y2 + 4y + 4  = 4
 ⇒          x2 + y2 + 4x + 4y + 4 = 0
 Mifahš t£l§fË‹ rk‹ghLfŸ  

  x2 + y2 + 4x + 4y + 4 = 0 
 mšyJ  x2 + y2 + 20x + 20y + 100 = 0
4. ika« (2, 3) cilaJ« 3x – 2y – 1 = 0 k‰W« 

4x + y – 27 = 0 v‹w nfhLfŸ bt£L« òŸË 

tÊ¢ brštJkhd t£l¤â‹ rk‹ghL 

fh©f.

Ô®î : bfhL¡f¥g£l ika« (2, 3)
 Ô®¡f  3x – 2y = 1  ...(1)
 k‰W«   4x + y = 27 ...(2)
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 (1) →        3x – 2y = 1
 (2) × 2 →   8x + 2y = 54
                                      11x = 55 ⇒ x = 5
 x = 5 I rk‹ghL (1) š ãuâÆl

   ∴ 3(5) – 2y = 1
 ⇒  15 – 2y = 1 
 ⇒ 15 – 1 = 2y
 ⇒ 14 = 2y 
 ⇒ y = 7
 t£lkhdJ (5, 7) tÊ¢ brš»wJ.

  [∵ (5, 7) k‰W« (2, 3) ¡F ïil¥g£l öu«]

   r = ( ) ( )5 2 7 32 2− + −  

    = 3 42 2+  
    = 9 16+  = 25 = 5
 t£l¤â‹ rk‹ghL 
   (x – h)2 + (y – k)2 = r2

 ⇒                (x – 2)2 + (y – 3)2 = 52

 ⇒      x2 – 4x + 4 + y2 – 6y + 9 = 25
 ⇒  x2 + y2 – 4x – 6y + 13 – 25 = 0
 ⇒          x2 + y2 – 4x – 6y – 12 = 0
5. (3, 4) k‰W« (2, –7) v‹w òŸËfis 

É£l¤â‹ Kid¥òŸËfshf¡ bfh©l 
t£l¤â‹ rk‹gh£il¥ bgWf. [ãoV - 3]

Ô®î : bfhL¡f¥g£l É£l¤â‹ KidfŸ (3, 4)(2, –7)
 ∴ t£l¤â‹ rk‹ghL

   (x – x1) (x – x2) + (y – y1) (y – y2) = 0
 ⇒           (x – 3)(x – 2) + (y – 4)(y + 7) = 0
 ⇒  x2 – 2x – 3x + 6 + y2 + 7y – 4y – 28 = 0
 ⇒                        x2 + y2 – 5x + 3y – 22 = 0
6. (1, 0), (–1, 0) k‰W« (0, 1) v‹w òŸËfŸ 

tÊ¢bršY« t£l¤â‹ rk‹ghL fh©f.
Ô®î : t£l¤â‹ rk‹ghlhdJ [ãoV - 5; SRT - 2022]

    x2 + y2 + 2gx + 2fy + c = 0 ... (1)
 (1, 0) òŸË 0 tÊ¢ brš»wJ

 ⇒  1 + 0 + 2g(1) + 2f (0) + c = 0 
 ⇒  2g + c = –1 ...(2)
  (–1, 0) òŸË 0 tÊ¢ brš»wJ

 ⇒  (–1)2 + 0 + 2g(–1) + 2f(0) + c = 0
 ⇒ – 2g + c = –1 ...(3)
 nkY« (0, 1) òŸË tÊ¢ brš»wJ

 ⇒  0 + 12 + 2g(0) + 2f(1) + c = 0
 ⇒  2f + c = –1 ...(4)
 (2) + (3) ⇒ 2c = –2 
 ⇒  c = –1

 c = –1 vd (2)-š ãuâÆl »il¥gJ 
   2g – 1 = –1 
 ⇒  2g = 0
 ⇒ g = 0
 c = –1 vd (4)-š ãuâÆl »il¥gJ

   2f – 1 = –1 
 ⇒  2f = 0 
 ⇒  f = 0
 ∴ (1) ÈUªJ 
 x2 + y2 + 0 + 0 – 1 = 0
 ⇒  x2 + y2 = 1
7. 9p rJu myFfŸ gu¥ò bfh©l t£l¤â‹ 

É£l§fŸ, x + y = 5 k‰W« x − y = 1 v‹w 
ne®nfhLfŸ ÛJ mikªJŸsd vÅš mªj 
t£l¤â‹ rk‹ghL fh©f.  [br¥. - 2020]

Ô®î :  t£l¤â‹ gu¥ò = 9π rJu myFfŸ

 πr2 = 9π ⇒ r2 = 9 ⇒ r = 3
 É£l§fŸ x + y = 5 (1) k‰W« x – y = 1 (2)
 É£l§fŸ bt£o¡ bfhŸS« òŸË ika« vd 

m¿nth«.

 ∴ ika¤ij fhz (1) k‰W« (2) I Ô®¡f.
 (1) + (2) ⇒  x + y = 5
                       x – y = 1
   2x = 6
  ⇒ x = 3
  x = 3 I rk‹ghL (1) š ãuâÆl »il¥gJ

 ∴ (1) ⇒  3 + y = 5 
  ⇒ y = 5 – 3 = 2
 ∴ ika« (3, 2)
 Mifahš t£l¤â‹ rk‹ghL  

  (x – h)2 + (y – k)2 = r2

 ⇒           (x – 3)2 + (y – 2)2 = 32

 ⇒  x2 – 6x + 9   + y2 – 4y + 4 = 9
 ⇒        x2 + y2 – 6x – 4y +4 = 0

8. y = 2 2x c+  v‹w nfhL x2 + y2 = 16, v‹w 

t£l¤â‹ bjhLnfhL vÅš, c-‹ kâ¥ò 

fh©f.

Ô®î :  bfhL¡f¥g£l t£l¤â‹ rk‹ghL  
  x2 + y2 = 16

  ⇒ a2 = 16
 k‰W« bjhLnfh£o‹ rk‹ghL 
   y = 2 2x  + c
 ⇒  m = 2 2  k‰W« c = c
 [ bjhLnfhlhdJ y = mx + c]
 y = mx + c v‹w nfhL  x2 + y2 = a2  v‹w t£l¤â‰F 

bjhLnfhlhf ïU¥gj‰fhd Ãgªjid
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       c2 = a2 (1 + m2)

 ⇒  c2 = 16(1 +(2 2)2)
 ⇒  c2 = 16(1 + 8)
 ⇒  c2 = 16(9)
 ⇒   c = ±4(3)
 ⇒   c = ±12

9. x2 + y2 – 6x + 6y – 8 = 0 v‹w t£l¤â‹ 

bjhLnfhL k‰W« br§nfh£L¢ 

rk‹ghLfis (2, 2) v‹w òŸËÆš fh©f.

Ô®î :  t£l¤â‹ rk‹ghL x2 + y2 – 6x + 6y – 8 = 0.

 ∴ (x1, y1) bjhLnfh£o‹ rk‹ghL 

 xx1 + yy1 – 6
2

 (x + x1) + 
6
2

(y + y1) – 8 = 0

 bfhL¡f¥g£l  (x1, y1), (2, 2)
 (2, 2) -š bjhLnfh£o‹ rk‹ghL

 x(2) + y(2) – 3(x + 2) + 3(y + 2) – 8 = 0
 ⇒       2x + 2y – 3x – 6  + 3y + 6  – 8 = 0
 ⇒                                  –x + 5y – 8 = 0
 ⇒                                     x – 5y + 8 = 0
 br§nfh£o‹ rk‹ghL 
   yx1 – xy1 + g(y – y1) – f (x – x1) = 0
 ⇒  y(2) – x(2) – 3(y – 2) –3(x – 2) = 0

[ 2g = –6 ⇒ g = –3; 2f = 6  ⇒ f = 3]
 ⇒             2y – 2x – 3y + 6 – 3x + 6 = 0
 ⇒                                 –5x – y + 12  = 0
 ⇒                                   5x + y – 12  = 0
10. (–2, 1), (0, 0)  k‰W« (–4, –3) v‹w òŸËfŸ 

x2 + y2 – 5x + 2y – 5 = 0 v‹w t£l¤â‰F 

btËna, t£l¤â‹ ÛJ mšyJ cŸns 

ït‰¿š v§nf cŸsd vd¤ Ô®khÅ¡fî«.

Ô®î : bfhL¡f¥g£l t£l¤â‹ rk‹ghL 
 x2 + y2 – 5x + 2y – 5 = 0
 Ãiy 1 :  (–2, 1)š, (1) MdJ 
 (–2)2 + 12 – 5(–2) + 2(1) – 5
    = 4 + 1 + 10 + 2 – 5
    = 17 – 5 = 12 > 0.
 ∴ (–2, 1) t£l¤â‰F btËna cŸsJ

 Ãiy 2 : (0, 0)-š, (1) MdJ –5 < 0

 ∴ (0, 0) t£l¤â‹ cŸ mikªJŸsJ.

 Ãiy 3 : (–4, –3)š, (1) ÈUªJ

 (–4)2 + (–3)2 – 5(–4) + 2(–3) – 5
    = 16 + 9 + 20 – 6 – 5
    = 45 – 11 = 34 > 0
 ∴ (–4, –3) t£l¤â‹ btËna mikªJŸsJ.

11. ã‹tU« t£l§fS¡F ika¤ijí« 

Mu¤ijí« fh©f.

 (i)  x2 + (y + 2)2 = 0
 (ii)  x2 + y2 + 6x – 4y + 4 = 0 [#]iy - 2022]
 (iii)  x2 + y2 – x + 2y – 3 = 0 
 (iv)  2x2 + 2y2 – 6x + 4y + 2 = 0 [ãoV - 6; SRT - 2022]

Ô®î : (i) t£l¤â‹ rk‹ghL  x2 + (y + 2)2 = 0
   ika« (0, –2) k‰W« Mu« 0.
  (ii) t£l¤â‹ rk‹ghL 
   x2 + y2 + 6x – 4y + 4 = 0.
   ï§F 2g = 6  ⇒ g = 3
   2f = – 4 
 ⇒  f = – 2 k‰W« c = 4
  k‰W« (–g, –f ) ⇒ (–3, 2)

   r = g f c2 2+ −  = 3 2 42 2+ − −( )  

      = 9 4 4+ −  

    = 9
     = 3 myFfŸ

 (iii)  t£l¤â‹ rk‹ghL x2 + y2 – x + 2y – 3 = 0

   ï§F 2g = –1 ⇒  g = 
−1
2           2f = 2  

 ⇒  f = 1k‰W« c = – 3

   ika« (–g, –f ) = 
1
2

1,−





   k‰W« r = g f c2 2+ −  

    = 
1
4

1 3+ +

    = 
1
4

4+  = 
1 16

4
+

        r = 
17
2 myFfŸ.

 (iv) t£l¤â‹ rk‹ghL 
   2x2 + 2y2 – 6x + 4y + 2 = 0
 2 Mš tF¡f, »il¥gJ

   x2 + y2 – 3x + 2y + 1 = 0
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 ï§F 2g = –3 ⇒ g = −3

2
           2f = 2   ⇒ f = 1
   k‰W« c = 1
 

  ∴ ika« (–g, –f  ) = 
3
2

1,−





 k‰W« r = g f c2 2+ −  = 3
2

1 1
2

2





+ −

            
= 

9
4  

= 
3
2

 myFfŸ

12. 3x2 + (3 – p) xy + qy2 – 2px = 8pq v‹w 

rk‹ghL t£l¤ij¡ F¿¡F« vÅš p 

k‰W« q–‹ kâ¥ò fh©f. nkY« mªj 

t£l¤â‹ ika« k‰W« Mu« fh©f. 

Ô®î :  bfhL¡f¥g£l t£l¤â‹ rk‹ghL  [ãoV - 1]

 3x2 + (3 – p)xy + qy2 – 2px = 8pq

 t£l¤â‰F  xy-‹ bfG = 0

 ⇒  3 – p = 0 ⇒ p = 3

 nkY«, x2 -‹ bfG = y2-‹ bfG

 ⇒  3 = q

 ∴ t£l¤â‹ rk‹ghL 

          3x2 + 3y2 – 6x = 8(3)(3)

   3x2 + 3y2 – 6x – 72 = 0

 3 Mš tF¡f, »il¥gJ

   x2 + y2 – 2x – 24 = 0

   ï§F 2g = – 2 ⇒ g = – 1

   f = 0 k‰W« c = – 24

   ika« (–g, –f  ) = (1, 0)

   k‰W« r = g f c2 2+ −  

    = ( )− + +1 0 242

    = 25  = 5 myFfŸ

gÆ‰á 5.2

1. ã‹tU« x›bth‹¿‰F« gutisa¤â‹ 

rk‹ghL fh©f:

 (i) FÉa« (4, 0)  k‰W« ïa¡Ftiu x = −4.
 [Mf°£ - 2021]

 (ii)  y-m¢R¡F rk¢ÓuhdJ k‰W« (2, –3)
tÊ¢brštJ.

 (iii) Kid (1, –2) k‰W« FÉa« (4, –2).
 (iv)  br›tfy¤â‹ KidfŸ (4,–8) k‰W« 

(4, 8).
Ô®î : (i)  bfhL¡f¥g£l FÉa« (4, 0) k‰W« 

ïa¡Ftiu x = –4. (4, 0) FÉa« 

k‰W« ïa¡Ftiu  x = –4,  Mjyhš 

gutsia¤â‹ tot« y2 = 4ax.

 

x = – 4

(4, 0)
X

Y

 nkY« a = 4
  ∴ gutisa¤â‹ rk‹ghL  y2 = 4(4)x
⇒  y2 = 16x

 (ii)  gutisa« (2, –3) tÊ brš»wJ k‰W« 

rk¢Ó® m¢R y- m¢R MF«.

  

(2, – 3)

X

Y

Y′

 gutisa« (2, –3) tÊ¢ brštj‹ fhuzkhf 

mJ Ñœneh¡» âw¥òilaJ.

 ∴ mjDila rk‹ghL  x2 = –4ay ...(1)
 (2, –3) v‹w òŸËia ãuâÆl »il¥gJ,   

22  = –4a(–3) 
 ⇒  4  = 12a 

 ⇒  a  = 
4

12
3

 = 
1
3

This is Only for Sample, Full Book Order Online or 
Available at All Leading Bookstores

orders@surabooks.com Ph: 8124201000 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                         www.TrbTnpsc.com

Kindly Share Your Study Materials to Our Email Id - padasalai.net@gmail..com

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

Padasalai

https://www.padasalai.net/


www.Padasalai.Netwww.Padasalai.Net

  RuhÉ‹ ✤ 12 - M« tF¥ò  - fÂjÉaš  ✤ bjhFâ 1   ✤ m¤âaha«  - 5140

(1) ÈUªJ ∴ x2  =  –4
1
3







y

 ⇒  3x2  =  –4y
 (iii)  Kid (1, –2) k‰W« FÉa« (4, –2).
 gutisa« tyJ òw« âw¥òilaJ.

(1, – 2)
(4, – 2)

S
V

Y

 a =  (1, –2) k‰W«  (4, –2)¡F ïilg£l öu«

 ⇒ a  = ( ) ( )1 4 2 22 2− + − +

 ⇒ a  = ( )−3 2  = 3

 gutisa¤â‹ rk‹ghL

       (y – k)2  = 4a (x – h)
   (y + 2)2  =  4(3) (x – 1)
 [ (h, k) (1, –2)]
 ⇒  (y + 2)2  = 12 (x – 1)
 (iv)  br›tfy¤â‹ Kid òŸËfŸ (4, –8) 

k‰W« (4, 8).
    FÉa« (4, –8) k‰W« (4, 8)‹ ika¥òŸË

(4, 8)

(4, –8)

Y

  
∴ FÉa«  =  

4 4
2

8 8
2

+ − +





, = (4, 0)

  ∴ a =  4 k‰W« c¢á¥òŸË (0, 0)
  gutisa¤â‹ rk‹ghL y2 = 4ax
  ⇒         y2  =  4(4)x 
  ⇒  y2 = 16x

2. ã‹tU« x›bth‹¿‰Fkhd ÚŸt£l¤â‹ 

rk‹ghL fh©f :

 (i) FÉa§fŸ (± 3, 0), k‰W« e = 
1
2

 (ii)  FÉa§fŸ (0, ± 4) k‰W« be£l¢á‹ 

KidfŸ  (0, ± 5).

 (iii)  br›tfy Ús« 8, e = 
3
5

 ika« (0,0) 
k‰W« be£l¢R x-m¢R.

 (iv)  br›tfy Ús« 4, FÉa§fS¡ 

»ilnaahd öu«  4 2  ika« (0,0) 
k‰W« be£l¢R y- m¢R. 

Ô®î : (i) FÉa§fŸ (±3, 0), e = 
1
2

  Mjyhš (±ae, 0) FÉa§fŸ 

  ⇒  ae = 3⇒ a ⋅ 1
2 = 3 ⇒ a  =  6

 ika« (0, 0)
  k‰W« b2  = a2 (1 – e2)

 ⇒   b2  = 36 1 1
4

−





 ⇒    b2 = 36
3
4







   ⇒  b2  = 27

 ∴ ÚŸt£l¤â‹ rk‹ghL  
x
a

y
b

2

2

2

2+  = 1

 ⇒  x y2 2

36 27
+   = 1

 (ii)  FÉa§fŸ (0, ±4) k‰W« be£l¢á‹ 

Kid¥òŸËfŸ (0, ±5)
   FÉa§fŸ (0, ±be) ⇒ be = 4
  be£l¢á‹ Kid òŸËfŸ (0, ±5) 

  ⇒  b = 5
   ∴ 5(e) = 4 

  ⇒  e  = 
4
5

   nkY«, a2 = b2(1 – e2)

 ⇒   a2  = 25 1 16
25

−





=25
25 16

25
−





 ⇒   a2 = 9

 ÚŸt£l¤â‹ rk‹ghL  
x
a

y
b

2

2

2

2+  = 1

 ⇒  
x y2 2

9 25
+  = 1
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K¡»a tiuaiwfŸ

�� xU js¤âš cŸs tistiu¡F bfhL¡f¥g£l òŸËÆš bjhLnfhL v‹gJ tistiuÆš 

m¥òŸËia bjh£L¡ bfh©L bršY« xU ne®¡nfhL MF«.

�� tistiu ÛJŸs òŸËÆš tistiu¡F br§nfhL v‹gJ m¥òŸËÆš tiua¥g£l 

bjhLnfh£o‰F m¥òŸËÆš br§F¤jhf cŸs ne®¡nfhL MF«.

ïilÃiy kâ¥ò¤ nj‰w« : 
��  f (x) v‹w rh®ò _oa ïilbtË [a, b] -š bjhl®¢áahf cŸsJ vdî« f (a) k‰W« f (b)-¡F 

ïilÆš  (f (a) k‰W« f (b)  cŸsl§»aJ) c  v‹w VnjD« xU v© cŸsJ vÅš, [a, b] v‹w 

_oa ïilbtËÆš Fiwªjg£r«  x v‹w xU v©izahtJ  f (x) = c v‹W fhzyh«.
� nuhÈ‹ nj‰w« : 
�� f (x) v‹w rh®ò _oa ïilbtË [a,b] -š bjhl®¢áahdjhfî«, âwªj ïilbtË (a, b)-š 

tifÆl¤j¡fjhfî« ïU¡»wJ. nkY« f (a) = f (b) vÅš, Fiwªjg£r« xU òŸË c ∈ (a, b) 
MdJ  f ′(c) = 0 v‹wthW ïU¡F«.

by¡uhŠáÆ‹ ruhrÇ kâ¥ò¤ nj‰w« :

�� f (x) MdJ _oa ïilbtË [a, b] bjhl®¢áahdjhfî«, âwªj ïilbtË (a, b)-š 

tifÆl¤j¡fjhfî« (f (a), f (b) M»ait rkkhf ïU¡f nt©oa mtáa« ïšiy). cŸsJ 

v‹f. m¥nghJ Fiwªjg£r« xU òŸË c ∈ (a, b) -Æid  f ′(c) = 
f b f a

b a
( ) ( )-

-
 vDkhW 

fhzyh«.

�� f (x) v‹w rh®ghdJ _oa ïilbtË  [a, b] -š bjhl®¢áahdjhfî«, âwªj ïilbtË (a, b)-š 

tifÆl¤j¡fjhfî« f ′(x) > 0 ∀x ∈ (a, b) Mfî« ïUªjhš, x1 , x2 ∈ [a, b] -¡F x1 < x2  vÅš 
f (x1) < f (x2) MF«.

�� lim
x®a

 g (x) fhz¤j¡fJ k‰W« ïj‹ kâ¥g L v‹f. nkY« f (x) MdJ  x = L-š bjhl®¢áahdJ 

v‹f. Mfnt lim
x®a

 f (g (x)) = f lim ( )
x

g x
®( )a

�� f (x) v‹w tifÆl¤j¡f rh®ã‰F (x0, f (x0)) xU nj¡fÃiy¥òŸË vÅš f ′(x0) = 0 MF«.

�� f (x) v‹w tifÆl¤j¡f rh®ã‰F (x0, f (x0)) xU Ãiy¥òŸË vÅš f ′(x0) = 0 mšyJ f ′(x0) 
fhz¤j¡fJ mšy.

�� f (x) v‹w rh®ghdJ _oa ïilbtË [a, b]-š bjhl®¢áahf ïUªjhš, f  MdJ [a, b]-š xU 

Û¥bgU bgUk kâ¥igí« k‰W« xU Û¢áW áWk kâ¥igí« bgW«.
~bg®kh®£ :

�� f (x)-¡F x = c-š ïl« rh®ªj mWâ cŸsJ vÅš  c xU Ãiy v© MF«. ïªj Ãiy v©Âid 

f(x) = 0 v‹w rk‹gh£il ¤ Ô®¥gj‹ _ykhfî«, f(x) fhz¤j¡fjhf cŸs  x-‹ kâ¥òfis 

fh©gj‹ _ykhfî« bgwyh«.

m¤âaha«
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ÃidÉš bfhŸs nt©oa N¤âu§fŸ

�� xU tistiuÆ‹ rhŒî mšyJ rhŒî É»j« :  y = f(x) v‹gJ bfhL¡f¥g£l tistiu 

v‹f. (x, f(x)) k‰W« (x + h, f(x + h)) v‹w ïU bt›ntW òŸËfis ïiz¡F« xU nfh£o‹ 

rhŒî

�
f x h f x

h
+( ) - ( )

 (Ãô£lÅ‹ <î)                                                ... (1)

� h→ 0  vD« nghJ všiyahdJ

�  lim ( ) ( )
h

f x h f x
h®

+ -
0

= f ′(x) [Ãô£lÅ‹ <É‹ všiy]                  ... (2)

� v‹gJ (x,y) mšyJ (x, f (x)) v‹w òŸËÆš tistiuÆ‹ rhŒthF«.

�� ïu©L tistiufS¡F ïil¥g£l nfhz« tan θ = 
m m

m m
1 2

1 21
-

+  

�� ïu©L nfhLfŸ ïiz vÅš m1 = m2.
�� ïu©L nfhLfŸ br§F¤J vÅš m1 m2 = – 1
�� blŒyÇ‹ bjhl® :

f (x) = 
f a

n

n

n

( ) ( )
!=

¥

å
0

(x – a)n = f (a) + 
¢f a( )
!1

(x – a) +... 
f a x a

n

n n( )( )
!

-
+ ......

�� bk¡yhuÅ‹ bjhl® :
� a = 0 vÅš nk‰f©l ÉÇÉ‹ tot«

f (x) = 
f

n

n

n

( )
!
0

0=

¥

å xn = f (0) + 
¢f ( )
!
0

1
x + ... + 

f
n

n ( )
!
0

xn + ...

�� nyhãjhÈ‹ Éâ :

lim
x a®

f (x) = 0 = lim
x a®

 g(x), vÅš lim
x a®

= lim
x a®

 
¢
¢

f x
g x

( )
( )

 MF«.

lim
x a®

f (x) = ± ∞ = lim
x a®

 g(x),  vÅš lim
x a®

= lim
x a®

 
¢
¢

f x
g x

( )
( )

 MF«.

�� f (x) v‹w rh®ò I v‹w ïilbtËÆš a < b ⇒ f (a) ≤ f (b) ∀ a, b ∈ I vd ïUªjhš m¢rh®ò I v‹w 

ïilbtËÆš VW«.

�� f (x) v‹w rh®ò I v‹w ïilbtËÆš a < b ⇒ f (a) ≥  f (b) ∀ a, b ∈ I vd ïUªjhš m¢rh®ò I 
v‹w ïilbtËÆš ïw§F«.

��
d
dx

(f (x)) ≥  0 ∀ x ∈ (a,b) vÅš (a,b) v‹w ïilbtËÆš  f (x) â£lkhf VW«.                ... (1)

��
d
dx

(f (x)) >  0 ∀ x ∈ (a,b) vÅš (a,b) v‹w ïilbtËÆš  f (x) â£lkhf VW«.                  ... (2)

��
d
dx

(f (x)) ≤  0 ∀ x ∈ (a,b) vÅš, (a,b) v‹w ïilbtËÆš f (x) ïw§F«.                       ... (3)
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��
d
dx

(f (x)) <  0 ∀ x ∈ (a,b) vÅš, (a,b) v‹w ïilbtËÆš f (x) â£lkhf ïw§F«.             ... (4)

�� Kjš tif¡bfG nrhjid

(i) f ′(x) MdJ c-š FiwÆÈUªJ Äif¡F kh¿dhš , f (x) -¡F f (c) v‹gJ ïl« rh®ªj 

áWk« MF«.

(ii) f ′(x) MdJ c-š ÄifÆÈUªJ Fiw¡F kh¿dhš , f (x) -¡F f (c) v‹gJ ïl« rh®ªj 

bgUk« MF«.

(iii) f ′(x) -‹ F¿ahdJ  c-‹ ïUòwK« Äifahfnth mšyJ c-‹ ïUòwK« Fiwahfnth 

ïUªjhš f (c) v‹gJ ïl« rh®ªj áWkK« ïšiy ïl« rh®ªj bgUkK« ïšiy 

vdyh«. 
�� FÊî j‹ik nrhjid :

(i) âwªj ïilbtË  I -š  f ″ (x) > 0 vÅš, I -š f (x) nkšneh¡» FÊî MF«.

(ii) âwªj ïilbtË  I -š  f ″ (x) >0 vÅš, I -š  f (x) Ñœneh¡» FÊî MF«.

�� tisî kh‰W¥òŸË nrhjid :

(i) f ″ (c)  fhz¤j¡fJ k‰W«  f ″(c) -‹ F¿ MdJ x = c -I fl¡F« nghJ khW»wJ, vÅš  
(c,  f (c)) MdJ  f -‹ tisî kh‰W¥ òŸË MF«.

(ii) tisî kh‰W¥òŸË c-š f ″ (c) fhz¤j¡fJ vÅš,  f ″(c) = 0 MF«.

�� ïu©lh« tif¡bfG nrhjid :

c  vD« Ãiy¥òŸËÆš  f ′(c) = 0, vdî« c-‹ m‹ikÆš  f ′(x) fhz¤j¡fJ vdî« bfh©lhš  
f ″ (c) < 0  vÅš c-Æš f MdJ ïlŠrh®ªj bgUk¤ij milí«. 

�� nkY« f ′(c) vÅš ïªj nrhjidÆš ïlŠrh®ªj mWâ kâ¥òfis¥ g‰¿a jftš ïšiy 

v‹»nwh«.

�� y - m¢ir¥ bghU¤J rk¢Ó® f (x, y) = f (–x, y) ∀ x, y
�� x - m¢ir¥ bghU¤J rk¢Ó® f (x, y) = f (x, –y) ∀ x, y
�� Mâia¥ bghU¤J rk¢Ó®  f (x, y) = f (–x, –y) ∀ x, y
�� »ilk£l¤ bjhiy¤ bjhLnfhL :

lim
x®¥

 f (x) = L mšyJ lim
x®-¥

 f (x) = L vÅš y = L v‹w nfhL »ilk£l¤ bjhiy¤ bjhLnfhL 

MF«.

�� Ãiy¡F¤J bjhiy¤ bjhLnfhL :

lim
x a® -

 f (x) = ± ∞ mšyJ lim
x a® +

f (x) = ± ∞ vÅš x = a v‹w nfhL Ãiy¡F¤J bjhiy¤ 

bjhLnfhL MF«.

�� rhaªj bjhiy¤ bjhLnfhL :

rhŒªj bjhiy¤ bjhLnfhL, xU rhŒªj bjhiy¤ bjhLnfhL bjhFâÆš cŸs gšYW¥ò¡ 

nfhitÆ‹ tÇir¥ gFâÆš cŸs gšYW¥ò¡ nfhitÆ‹ tÇiria Él mâfkhf ïUªjhš 

tU«. 
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gÆ‰á 7.1

1. Mâ¥òŸËÆÈUªJ t ÉdhofS¡F¥ 

ãwF xU JfŸ cŸs öu¤â‹ msî  

s = 2t2 + 3t Û£l® vD«go ne®¡nfh£oš 

xU JfŸ ef®»wJ.

(i)  t = 3 k‰W« t = 6 ÉdhofS¡»ilna 

cŸs ruhrÇ âirntf« v‹d?

(ii)  t = 3 k‰W« t = 6 ÉdhofS¡»ilna 

cŸs fz¥bghGJ âirntf« v‹d?

Ô®î : 

  (i) bfhL¡f¥g£l s = 2t2 + 3t
     s(3) = 2 × 32 + 3 (3) 
     = 2 × 9 + 9
     =  27 Û ... (1)
     s(6) = 2 × 62 + 3 (6) 
     = 72 + 18 =  90 Û ... (2)

    ruhrÇ âirntf« = 
s s6 3

6 3
( ) - ( )

-
= 

90 27
3
-

     = 
63
3

= 21 Û/Édho

  (ii)  fz¥bghGJ âirntf« 

    V(t) = 
ds
dt

= 4 t + 3 

   t =  3 ïš fz¥bghGJ âirntf«

  ⇒  4t + 3 = 4(3) + 3 = 15 Û/Édho

 [(1) ïÈUªJ]
   t =  6 ïš fz¥bghGJ âirntf«

  ⇒  4t + 3 = 4(6) + 3 
     = 24 + 3 = 27 Û/Édho 
 [(2) ïÈUªJ]

2. 400 mo cau kiy c¢á Kf£oÈUªJ 

jtWjyhf xU òif¥gl¡ fUÉ ÉG»wJ. 

t ÉdhofËš òif¥gl¡ fUÉ ÉG« öu« 

s = 16t2 MF«.

(i) jiuia¤ bjhL« K‹d® òif¥gl¡ 

fUÉ ÉH vL¤J¡bfh©l neu« 

v‹d?

(ii)  ÑnH ÉGªj ïWâ 2 ÉdhofËš 

òif¥gl¡ fUÉÆ‹ ruhrÇ 

âirntf« v‹d ?

(iii)  jiuia¤ bjhL« nghJ òif¥gl¡ 

fUÉÆ‹ fz¥bghGJ âirntf« 

v‹d ?

Ô®î : (i) bfhL¡f¥g£l s (t) = 16t2, 
   cau«  = 400 mo 

   16t2 = 400

  ⇒ t2 = 
400
16

100
4

=

   t2 = 25
   t = 5 Édho  

 (ii)  ruhrÇ âirntf« = 
ds
dt

= 32 t 

   ï§F t = 2 Édho vÅš

 ïWâ 2 ÉdhofËš ruhrÇ

    = 
V at  V att t= + =3 5

2
 

    =  
32 3 32 5

2
( ) + ( )

    = 
96 160

2
256
2

+
=

    = 128 mo/Édho

 (iii)  fz¥bghGJ âirntf« = 
ds
dt

 = 32t

   ï§F t = 5 Édho

   âirntf« =  
ds
dt

= 32 (5)

    =  160 mo/Édho 

3. s(t) = 2t3 – 9t2 + 12t – 4, ï§F t ≥ 0 vD« 

Éâ¥go xU nfh£oš xU JfŸ ef®»wJ.

(i)  vªneu§fËš JfË‹ âir 

khW»‹wJ?

(ii)  Kjš 4 ÉdhofËš JfŸ gaÂ¤j 

öu« v‹d ?

(iii)  âirntf« ó¢áa kâ¥ig milí« 

neu§fËš všyh« JfË‹ KL¡f« 

fh©f ? [SRT - 2022]

Ô®î :  bfhL¡f¥g£l s (t) = 2t3 − 9t2 + 12t − 4, t  ≥ 0.
(i) tif¥gL¤j »il¥gJ,

    V(t) = 6t2 – 18t + 12 ... (1)
     = 6 (t2 – 3t + 2)
     = 6 (t – 1) (t – 2)
  ï§F  V(t) = 0
⇒   6 (t – 1) (t – 2) = 0
⇒   t  = 1, 2
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V(t) Æ‹ F¿ khW« bghGJ JfË‹ âir 

khW»‹wJ.

0 ≤  t < 1 vÅš, (t – 1) k‰W« (t – 2) ïu©L« < 0 
⇒ V(t) > 0
1 <  t < 2 vÅš,  (t – 1) > 0 k‰W« (t – 2) < 0 
⇒ V(t) < 0
t > 2 vÅš,  (t – 1) k‰W« (t – 2) ïu©L« > 0 
⇒ V(t) > 0
∴ t = 1 k‰W« t = 2 ÉdhofËš JfË‹ âir 

khW»‹wJ.

(ii)  Kjš 4 ÉdhofËš JfŸ gaÂ¤j öu« 

 |s(0) – s (1)| + |s (1) – s (2)| + |s (2) – s (4) |

 s(0) = – 4
 s (1) = 2(1)3 – 9(1)2 + 12 (1) – 4 
  =  2 – 9 + 12 – 4 = 1
 s (2) = 2 × 23 – 9 × 22 + 12 × 2 – 4
  = 16 – 36 + 24 – 4 = 0 
 s (4) = 2(4)3 – 9(4)2 + 12 (4) – 4 
  =  128 – 144 + 48 – 4 = 28
 ∴ |s (0) – s (1)| + |s (1) – s (2)| + |s (2) – s(4)| 
  =  |–4 – 1| + |1 – 0| + |0 – 28|
  =  |–5| + | 1 | + | – 28|
  = 5 + 1 + 28 = 34 Û

(iii) KL¡f« A = 12t – 18 KL¡f« =é
ëê

ù
ûú

dv
dt t = 1 vÅš, 

 KL¡f« =  12 (1) – 18 = – 6 Û/Édho2

 t =  2 vÅš,
 KL¡f« =  12 (2) – 18 = 6 Û/Édho2

4. x g¡f msî bfh©l xU fd rJu¤â‹ 

fd msî v = x3 vÅš  x = 5 myFfŸ vD« 

nghJ x -I¥ bghW¤J fd msî khWåj« 

fh©f .

Ô®î :  bfhL¡f¥g£l v = x3

 x I bghW¤J tif¥gL¤j »il¥gJ,

   
dv
dx

 = 3x2

   x = 5 vÅš 
dv
dx

= 3(52) = 75

   ∴ x = 5 š 
dv
dx

 = 75 myFfŸ.

5. x ÚsKŸs (Û£lÇš) xU bkšÈa nfhÈ‹ 

Ãiw m(x) ( »nyh»uhÄš), m(x) =  3x vd¡ 

bfhL¡f¥g£LŸsJ vÅš, x = 3 k‰W«  

x = 27 Û£l® vD« nghJ Ús¤ij¥ bghW¤J 

ÃiwÆ‹ khWgh£L åj¤ij fh©f. 

 [m.kh.É - 2019]

Ô®î :  bfhL¡f¥g£l m (x) = 3x = 3
1
2.x

 x I bghW¤J tif¥gL¤j »il¥gJ,

   
dm
dx

 = 3 1
2

1
2

1
. x

-
=

3
2

1
2x

-
=

3
2 x

   x = 3 ïš 
dm
dx

=
3

2 3
= 

1
2

»»/Û

   x = 27ïš 
dm
dx

=
3

2 27

    = 
3

2 3 3

1
6( )

=  »»/Û

6. xU Fs¤âš ÉGªj fšÈdhš bghJ 

ika t£l§fË‹ tot¤âš á‰wiyfŸ 

V‰gL»‹wJ. btË¥òw á‰wiyÆ‹ Mu« 

r Édho¡F 2 br .Û åj« mâfÇ¡»wJ. Mu« 

5 br.Û. vD« nghJ fy§F« ÚÇ‹ gu¥gsî 

khWåj« v‹d ?

Ô®î : á‰wiyÆ‹ Mu« r k‰W« gu¥ò A v‹f.

   bfhL¡f¥g£l 
dr
dt

= 2 br.Û/ Édho k‰W«

    r = 5 br.Û ... (1)
   A = πr2 v‹gJ

 ‘t’ I bghW¤J tif¥gL¤j »il¥gJ,

   
d
dt
A

 = π(2r).
dr
dt

    = π(2) (5) (2) 
 [(1)-I ga‹gL¤â]

   
d
dt
A

 = 20 π rJu br.Û / Édho

7. f¥gÈ‹ ÛJŸs RHbyhË És¡F 

x›bthU 10 ÉdhofS¡F xU Kiw 

R‰W»wJ. fl‰fiuÆÈUªJ 5 ».Û öu¤âš 

f¥gš e§TuÄl¥g£LŸsJ. m›És¡»‹  

xË¡f‰iw fl‰fiuíl‹ 45º nfhz¤ij 

V‰gL¤J« nghJ fl‰fiuÆš xË¡f‰iw 

v›tsî ntfkhf efU«?
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Ô®î : fy§fiu És¡f¤â‹ xU És¡F x›bthU 10 

Édho¡F (360º) ïš R‰Wtjhš A

x

B
5 »Û

45º
O

   
d
dt
q

 = 
2
10

p

    = 
p
5

Mu« / Édho

   AB = x v‹f

   ∴tan θ = 
x
5

   x = 5 tan θ ... (1)

 âirntf« = 
dx
dt

 vd m¿nth«.

 ‘t’ ia¥ bghW¤J (1) I tifÆl »il¥gJ

   
dx
dt

 = 5 Édho2 θ.
d
dt
q

    = 5 (Édho2) (45º) p
5

æ
è
ç

ö
ø
÷

    = 5 2 5
2( ) ´ æ

è
ç

ö
ø
÷

p = 5 (2) × p
5

æ
è
ç

ö
ø
÷

    = 2π »Û/ Édho 
8. jiyÑHhf it¡f¥g£l xU ne®t£l 

T«ã‹ toÉš cŸs xU Ú®Ãiy¤ 

bjh£oÆ‹ MH« 12 Û£l® k‰W« nkYŸs 

t£l¤â‹ Mu« 5 Û£l® v‹f . ÃÄl¤â‰F 

10 fd Û£l® ntf¤âš Ú® ghŒ¢r¥gL»wJ 

vÅš, 8 Û£l® MH¤âš Ú® ïU¡F« nghJ 

ÚÇ‹ MH« mâfÇ¡F« ntf« v‹d ?

  [Hy - 2019]

Ô®î :  bfhL¡f¥g£l h = 12 Û 

a

12

50

V

A  r = 5 Û 

 V v‹gJ T«ã‹ fd msî 

 ghâ c¢á¡ nfhz« α 

   ∴ tan α = 
OA
VO

= =
5

12
r
h

 ⇒  12r = 5h ⇒ r = 
5
12

h
  ... (1)

   V = 
1
3

πr2h vd m¿nth«

    = 
1
3

5
12

2
p h hæ

è
ç

ö
ø
÷ .  [(1) ÈUªJ]

   V = 
1
3

25
144

25
3 144

3 3
p

ph hæ

è
ç

ö

ø
÷ =

´
 ‘t’ ia bghW¤J tifÆl »il¥gJ

   
dv
dt

 = 
25

3 144
3 2p

´
h dh

dt
= 

25
144

2p h dh
dt

 ⇒  10 = 
25
144

8 2p ( ) dh
dt

   bfhL¡f¥g£l Û Édho h dv
dt

= =é
ëê

ù
ûú

8 10 3, /

 ⇒  
10 144
25 64

´
´p

 = 
dh
dt

 ⇒  
dh
dt

 = 
9

10p
 Û / ÃÄl«

9. 17 Û£l® ÚsKŸs xU VÂ br§F¤jhd 

RtÇš rhŒ¤J it¡f¥g£LŸsJ. 

VÂÆ‹ mo¥g¡f« Rt‰¿ÈUªJ Éy»¢ 

bršY« åj« Édho¡F 5 Û£l® vÅš 

VÂÆ‹ mo¥g¡f« Rt‰¿ÈUªJ 8 Û£l® 

bjhiyÉš ïU¡F« nghJ,

(i)  mj‹ c¢á v‹d åj¤âš Ñœneh¡» 

ïw§F« v‹gij¡ fh©f .

(ii) vªj åj¤âš, VÂ, Rt® k‰W« 

jiu M»at‰whš cUthF« 

K¡nfhz¤â‹ gu¥gsî khW»wJ?

Ô®î : (i)  gl¤âš AB v‹gJ VÂ. x + y v‹gd 

Kiwna »ilk£l br§F¤J ef®îfŸ 

v‹f. B

O

17

Ax

y
 ãjhfu° nj‰w¥go, 

  OA2 + OB2 = AB2  

 ⇒  x2 + y2 = 172        ... (1)

 bfhL¡f¥g£l
dx
dt

 = 5 k‰W« x = 8

   x = 8 vÅš, 82 + y2 = 172

 ⇒  y2 = 289 – 64 = 225
 ⇒  y = 15
 ‘t’ ia bghW¤J (1) ia tif¥gL¤j »il¥gJ,

   2x 
dx
dt

+ 2y
dy
dt

 = 0

 ⇒ 8 (5) + 15
dy
dt

 = 0  x dx
dt

y= = =é
ëê

ù
ûú

8 15 15, ,

 ⇒ 40 + 15
dy
dt

 = 0

 ⇒ 
dy
dt

 = 
-

=
-40

15
8

3
Û/ Édho

 ∴ VÂÆ‹ c¢á Ñœ neh¡» ïw§F« É»j«  
-8
3

Û/Édho.

 (ii)  VÂ, Rt® k‰W« jiu M»at‰whš 

cUthF« br§nfhz K¡nfhz«

 ∴ gu¥ò = 
1
2

xy
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 ‘t’ ia bghW¤J tifÆl »il¥gJ,

   
d
dt
A

 = 
1
2

x dy
dt

y dx
dt
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ëê
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ûú

    = 
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÷ +é

ëê
ù
ûú
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    = 
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    = 
1
2

64 225
3

1
2

161
3

- +é
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ç

ö
ø
÷

   
d
dt
A

 = 26.83 rJu Û /Édho

10. tlâirÆÈUªJ xU br§nfhz rªâ¥ig 

mQF« xU fhtšJiw thfd« ntfkhf¢ 

br‹W âU«ã »H¡F neh¡»¢ bršY« xU 

k»Gªij Ju¤J»wJ. rhiy rªâ¥ã‹ 

tl¡nf 0.6 ».Û  bjhiyÉš fhtšJiwÆ‹ 

thfdK« »H¡nf 0.8 ».Û bjhiyÉš 

k»GªJ« cŸs bghGJ, Ä‹fhªj miy¡ 

fUÉÆ‹ Jizbfh©L fhtšJiw 

j§fsJ thfd¤â‰F« k»GªJ¡F« 

ïil¥g£l öu« kÂ¡F 20 ».Û åj¤âš 

mâfÇ¡»wJ vd¤ Ô®khÅ¡»‹wd®. 

fhtšJiw thfd« kÂ¡F 60 ».Û 

ntf¤âš ef®»wJ vÅš k»Gªâ‹ ntf« 

v‹d? [kh®¢ - 2020; SRT - 2022]

Ô®î : x F¿¥gJ k»GªJ flªj 

öu«, y F¿¥gJ fhtšJiw 

flªj thfd« k‰W« s 
F¿¥gJ thfd« k‰W« 

k»GªJ ïilnaahd öu« 

MF«.

 ∴ bfhL¡f¥g£l  =  x = 0.8 ».Û, y = 0.6 ».Û,

   
dy
dt

 = –60 ».Û / kÂ,

   
ds
dt

 = 20 ».Û / kÂ,

 D ABC-š s2  = x2 + y2 ... (1)
 ⇒  s2 = (0.8)2 + (0.6)2

    = 0.64 + 0.36
   s2 = 1
 ⇒  s = 1 ... (2)
 ‘t’ ia bghW¤J (1) ia tifÆl »il¥gJ,

   2s 
ds
dt

 = 2x 
dx
dt

 + 2y
dy
dt

 ⇒  s
ds
dt

 = x 
dx
dt

 + y
dy
dt

 [2 Mš tF¡f]

 ⇒  1 ds
dt

æ
è
ç

ö
ø
÷  = (0.8) dx

dt
æ
è
ç

ö
ø
÷  + (0.6)(–60)

A

s

x

y

BC

 ⇒  1(20) = (0.8) dx
dt

æ
è
ç

ö
ø
÷  + (0.6)(–60)

 ⇒  20 = (0.8) dx
dt

æ
è
ç

ö
ø
÷  – 36

 ⇒  20 + 36 = (0.8) 
dx
dt

 ⇒  
dx
dt

 = 
56
0 8.

 = 70 ».Û / kÂ

 ∴ k»Gªâ‹ ntf« 70 ».Û / kÂ

gÆ‰á 7.2

1. bfhL¡f¥g£l òŸËfËš ã‹tU« 

tistiufS¡F« bjhLnfh£o‹ 

rhŒÉid¡ fh©f .

(i)  y = x4 + 2x2 − x , x = 1

(ii) x = a cos3 t, y = b sin3 t , t = 
p
2

.
Ô®î : (i) y = x4 + 2x2 − x, x = 1
 bfhL¡f¥g£l y = x4 + 2x2 – x

  
dy
dx

 = 4x3 + 4x – 1

  x = 1 š bjhLnfh£o‹ rhŒî 

  m = dy
dx x

æ
è
ç

ö
ø
÷

=( )1

   = 4(1)3 + 4 (1) – 1 
   = 4 + 4 – 1 = 7
  ∴ m = 7

 (ii)  x = a cos3 t, y = b sin3 t at t = 
p
2

.

 bfhL¡f¥g£l x = a cos3 t ; y = b sin3 t

 
dx
dt

 = – 3a cos2 t sin t ; 

  
dy
dt

 = 3b sin2t cot t

  ∴ 
dy
dx

 = 

dy
dt
dx
dt

= 3
3

2

2
b t t
a t t

b
a

sin cos
cos sin-

=
- tan t

 t = 
p
2

 v‹gJ bjhLnfh£o‹ rhŒî 

  m = dy
dx t

æ
è
ç

ö
ø
÷

=
p
2

   = 
-

=
-

´ ¥ = ¥
b

a
b

a
tan p

2
  ∴ m = ∞
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m¤âaha«

8

tifpLfŸ k‰W«  

gFâ tif¡bfG¡fŸ 

K¡»a tiuaiwfŸ

�� neÇaš njhuha kâ¥ò :

� f : (a, b) →  v‹gij tifÆl¤j¡f¢ rh®ghfî« x0 ∈ (a,b) ·vdî«  bfhŸf. x0  v‹w òŸËÆš 

f -‹ njhuha kâ¥ò L-‹ tiuaiw 

L (x)  = f (x0) + f ′(x0) (x – x0) ∀ x ∈(a,b) MF«.

��
df
dx

 = lim
D ®x 0

f x x f x
x

( ) ( )+ D -
D

= f ′(x) = lim
D ®

D
Dx

f
x0

��   df  = f ′(x) Δx 
�� bjhl®¢á j‹ik : A = {(x, y) / a < x < b, c < y < d} ⊂ 2, F: A →  v‹w rh®ò F(u, v) ïš 

bjhl®¢áahdJ vÅš ã‹tUtdt‰iw Ãiwî brŒa nt©L«.

(1)  (u, v) ïš F tiuaW¡f¥g£LŸsJ.

(2)   lim
( , ) ( , )x y u v®

F(x,y) = L ïU¡»wJ.

(3)   L = F (u, v)

�� »bsŒuh£o‹ nj‰w« : A = {(x, y) / a < x < b, c < y < d} ⊂ R2, F: A → 2·v‹w rh®ò A ïš 
fxy k‰W« fyx fhz¥bg‰W mit bjhl®¢áahdjhfî« ïU¡Fkhdhš A ïš fxy = fyx v‹gjhf 

ïU¡F«.

�� ïyhãyhÌ‹ rk‹ghL : A = {(x, y) / a < x < b, c < y < d} ⊂ 2 v‹f. u : A → 2  v‹gJ  
¶
¶

2

2
u

x
 + 

¶
¶

2

2
y

y
 = 0 ∀ (x, y) ∈ A vDkhW ïU¡Fkhdhš u MdJ A-š ÓuhdJ vdyh«. ïJ 

ïyhãyhÌ‹ rk‹ghL vd¥gL«. 

�� bghU¤jkhf tiuaW¡f¥g£l λ, x, y- ¡F (λx, λy) ∈A vÅš F (λx,λy) = λp F (x, y) λ ∈ vDkhW  

p v‹w kh¿È ïU¡Fkhdhš rh®ò F v‹gJ A-‹ Ûjhd rkgo¤jhd rh®ghf ïU¡F«. ïªj 

kh¿È p, rh®ò F -‹ go vd¥gL«.
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ÃidÉš bfhŸs nt©oa N¤âu§fŸ

�� jÅ ãiH  = bkŒkâ¥ò – njhuha kâ¥ò

�� rh®ãiH = 
bkŒ kâ¥ò – njhuha kâ¥ò

bkŒ kâ¥ò

�� rjåj¥ãiH = rh®ãiH × 100
�� df = f ′(x) Δx
�� (x0 , y0 , z0 ) ∈ A ·v‹w òŸËÆš F-‹ neÇaš njhuha kâ¥ò

� F (x, y, z) = F (x0 , y0 , z0 ) + ¶
¶
F
x x y z( , , )0 0 0

 (x – x0) + 
¶
¶
F
y x y z( , , )0 0 0

 (y – y0) + ¶
¶
F
z x y z( , , )0 0 0

 (z – z0) 

�� F -‹ tifpL

� dF = 
¶
¶
F
x

(x, y, z) dx + 
¶
¶
F
y

(x, y, z) dy + 
¶
¶
F
z

(x, y, z) dz 

� ï§F dx = Δx, dy = Δy k‰W« dz = Δz.  

�� w (x, y) v‹gJ x, y  v‹w ïU kh¿fËš mikªj rh®ò vÅš  
¶w
dt

 = 
¶
¶

+
¶
¶

w
x

dx
dt

w
y

dy
dx

. .

�� W (x, y) v‹gJ x, y v‹w ïU kh¿fËš mikªj 
¶
¶

¶
¶

W W
x y

,  v‹w gFâ tif¡bfG¡fŸ bfh©l 

rh®ò v‹f. x = x (s, t) k‰W« y = y (s, t), s, t ∈ v‹w ïU kh¿fS¡F« s k‰W« t-I¥ bghU¤j 

gFâ tif¡bfG¡fŸ c©L vÅš,    
¶
¶
w
s

 = 
¶
¶

¶
¶

+
¶
¶

¶
¶

w
x

x
s

w
y

y
s

. . , ¶
¶

=
¶
¶

¶
¶

+
¶
¶

¶
¶

W W W
x x

x
t y

y
t

�� MŒyÇ‹ nj‰w« : F v‹w rh®ò B-‹ ÛJ bjhl®¢áahd gFâ tif¡bfG cilajhfî« go  

 p cila rkgo¤jhd rh®ghfî« ïU¡Fkhdhš

� x.  
¶
¶
F
x

(x, y, z) +y  
¶
¶
F
y

(x, y, z)  + z
¶
¶
F
z

(x, y, z) = p F (x, y, z) ∀  (x, y, z)  ∈A.

gÆ‰á 8.1

1. f(x) = x3
v‹f. x = 27 ïš neÇaš njhuha 

kâ¥ig¡ fh©f. neÇaš njhuha kâ¥ig 

ga‹gL¤â 27 23 . ‹ kâ¥ig¡ fh©f.

Ô®î : bfhL¡f¥g£l  f (x) = x3  k‰W«

  x0 = 27 v‹f. 
  Δx = 0.2 ·vd m¿nth«. 

  L(x) = f (x0) + f ′(x0) 
 (x – x0) ∀ x ∈ (a,b)

 ∴ 27 23 .  = f (27) + f ′(27) (0.2) ...(1)

  ï§F f (27) = 273  = 3

  f ′(x) = 
1
3

1
3

1
x

-
=

1
3

1

3

2
3

2
3

x

x

=

  ∴ f ′(27) = 
1

3 27

1

3 3

1
3 3

1
272

3 3
2
3

2
( )

=
( ) ( )

=

 ∴(1) ÈUªJ,

  27 23 .  = 3 + 
1
27

 (0.2)

   = 3 + .0074 = 3.0074

  ∴ 27 23 .  = 3.0074

2. neÇaš njhuha kâ¥Õ£L KiwÆš 

ã‹tUtdt‰¿‹ njhuha kâ¥òfis¡  

fh©f .

(i) ( )123
2
3  (ii) 154   (iii) 263  

Ô®î :(i) ( )123
2
3

   f (x) = x
2
3 , x0= 125, Δx = – 2 v‹f.
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   ∴ 123
2
3( )  = f (125) + f ′(125) (–2) ... (1)

   f (125) = 125 5
2
3 3

2
3( ) = ( )  = 52 = 25

   f ′(x) = 
2
3

2
3

2

3

2
3

1 1
3

1
3

x x

x

- -
= =

   f ′(125) = 
2

3 125

2

3 5

2
3 5

2
151

3 3
1
3( )

( )
=

( )
= =

 ∴(1) ÈUªJ,

   123
2
3( )  = 25 + 

2
15

(–2)

    = 25 – 
4

15
= 25– 0.27

  123
2
3( )  = 24.73

 (ii) 154  

  f (x) = x
1
4 , x0 = 16, Δx = – 1·v‹f

  ∴ 154  = f (16) + f ′(16) (–1) ... (1)

  f (16) = 16
1
4  = 24

1
4( ) = 21 = 2

  f ′(x) = 
1
4

1
4

1

4

1
4

1 3
4

3
4

x x

x

- -
= =

 f ′(16) = 
1

4 16

1

4 2

1
4 2

1
4 8

1
323

4 4
3
4

3
( )

( )
=

( )
=

( )
= = = 

1

4 16

1

4 2

1
4 2

1
4 8

1
323

4 4
3
4

3
( )

( )
=

( )
=

( )
= =

 ∴(1) ÈUªJ,

  154  = 2 +
1
32

  (–1) 

    = 2 – 
1
32

 = 2 – 0.0312 

  154  =  1.9688

(iii) 263  

    f (x) = x
1
3 , x0 = 27, Δx = – 1

   ∴ 263  = f (27) + f ′(27) (–1) ... (1)

    f (27) = 27
1
3( )  = 33

1
3( ) = 31 = 3

    f ′(x) = 
1
3

1
3

1

3

1
3

1 2
3

2
3

x x

x

- -
= =

   ∴ f ′(27) = 1

3 27

1

3 3

1
3 3

1
272

3 3
2
3

2
( )

=
( )

=
( )

=

  ∴(1) ÈUªJ,

   263  = 3 + 
1
27

(–1)

    =  3 –  
1
27

= 3 –0.037

   263  = 2.963

3. ã‹tU« rh®òfS¡F, bfhL¡f¥g£l 

òŸËfËš neÇaš njhuha kâ¥ig¡ 

fh©f .

(i) f(x) = x3 − 5x + 12, x0 = 2 [m.kh.É - 2019]

(ii)  g(x) = x2 9+ , x0 = –4

(iii) h (x) = 
x

x + 1
 , x0  = 1 

Ô®î :(i)  f(x) = x3 − 5x + 12, x0 = 2

  f (x) = x3 – 5x + 12, x0 = 2
  f (x0) = 23 – 5(2) + 12 
   = 8 – 10 + 12 = 10
  f ′ (x) = 3x2 – 5
  ⇒ f ′ (x0) = 3 (22) – 5 = 7
  ∴ L (x) = f (x0) + f ′ (x0) (x – x0)
   = 10 + 7(x – 2) 
   = 10 + 7x – 14 
  L (x) = 7x – 4

(ii)  g(x) = x2 9+ , x0 = –4

 bfhL¡f¥g£l g(x) = x2 9+ , x0 = –4

  g(x0) = -( ) + = +4 9 16 92 = 5 

  g′ (x) = 
1
2 9 2

9
2

1
2

2x x
x

x
+( ) ( ) =

+

-
 

  ∴ g ′ (x0) = 
-

-( ) +
=

-4

4 9

4
52

   ∴ L (x) = g (x0) + g ′ (x0) (x – x0)

    = 5 – 
4
5

(x + 4) = 
25 4 16

5
- -x

  L (x) = 
9 4

5
- x
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(iii) h (x) = 
x

x + 1
 , x0  = 1

  h(x0) = 
1

1 1
1
2+

=

  h ′ (x) = 
x x

x
+( )( ) - ( )

+( )
1 1 1

1 2

   = 
x x
x x
+ -

+( )
=

+( )
1
1

1
12 2

  h′ (x0) = 
1
2

1
42 =

   ∴ L (x) = h (x0) + h ′ (x0) (x – x0)

    = 
1
2

1
4

1
2 1

4
1

4
+ -( ) =

+ -
=

+
x

x x

   ∴L (x) = 
x +1

4
4. xU t£l tot jf£o‹ Mu«  

12.65 br.Û-¡F¥ gâyhf 12.5 br.Û vd 

ms¡f¥gL»‹wJ vÅš mj‹ gu¥ò 

fz¡»Ltâš ã‹tUtdt‰iw fh©f :

(i)  jÅ¥ãiH 
(ii)  rh® ãiH

(iii) rjåj¥ ãiH

Ô®î : (i)  jÅ¥ãiH 
  Mu« r = 12.65
  Δ r = 12.5 – 12.65
  dr = Δ r = – 0.15
 t£l jf£o‹ gu¥ò A= πr2

  r I bghW¤J tifÆl

  
d
dr
A

 = 2πr
  dA =  2πrdr
  dA =  2π × 12.65 × (– 0.15)
   = –3.795 π br.Û2

  njhuha¥ãiH = –3.795 π br.Û2

  bkŒãiH = A(12.5) –A(12.65)
   = π (12.5)2 – π (12.65)
   = π (156.25 – 160.0225)
   = –3.7725 π br.Û2

 jÅ¥ãiH = bkŒãiH = njhuha¥ãiH

   = –3.7725 π + 3.795 π
   = 0.0225 π br.Û2

 (ii) rh® ãiH = 
jÅ¥ãiH

bkŒ¥ãiH

   = 
0 0225
3 7725
.
.

p
p- = – 0.00596 

     –0.006
 (iii) rjåj¥ ãiH = rh®ãiH ×100 
   = –0.006 × 100 = – 0.6% 

5. gÅ¡f£oÆyhd xU nfhs¤â‹ Mu«  

10 br.Û. mj‹ Mu« 10 br.ÛÈUªJ 9.8 br.Û 

-Mf Fiw»‹wJ. ã‹tUtdt‰¿‹ 

njhuha kâ¥ãid¡ fh©f :

(i)  fd msÉš V‰gL« kh‰w« 

(ii) tisgu¥ãš V‰gL« kh‰w« [SRT - 2022]

Ô®î : fd msÉš V‰gL« kh‰w«  =
4
3

π r3

 bfhL¡f¥g£l r = 10 br.Û

 
dr
dt

 = –0.2 br.Û

 (i) fd msî

 V = 
4
3

 π r3

fd msÉš V‰gL« kh‰w«  

   = 
4
3

3 2p. r dr
dt

   = 4π (10)2 (–0.2)
   = 400 π (–0.2) = –80 π br.Û3

 ∴ fd msî 80 π br.Û3 Fiw»wJ.

 (ii)  tisgu¥ãš V‰gL« kh‰w«

  nfhs¤â‹ tisgu¥ò  = 4 π r2

  tisgu¥ãš V‰gL« kh‰w« = 4 π .2r. 
dr
dt

    = 8π (10) (–0.2)

    = –
80 2

10
p ´

 = – 16 π br.Û2

 ∴ tis¥gu¥ò 16 π br.Û2 Fiw»wJ.

6. l Ús« cŸs xU jÅ CrÈ‹ KG 

miyî neu« T v‹gJ  T = 2π l

g
 vd 

bfhL¡f¥g£LŸsJ. ï§F g xU kh¿È  
l-š V‰gL«  2 rjåj¥ ãiH¡F V‰g T-‹ 

fz¡Ñ£oš V‰gL« njhuha rjåj¥ 

ãiHia¡ fh©f.
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Ô®î : bfhL¡f¥g£l jÅ ãiH = 2%

 ⇒ 
dl
l

 = 2% = 
2

100
= 0.02

  bfhL¡f¥g£l T = 2π
l
g

 

 ïUòwK« kl¡if vL¡f »il¥gJ, 

  log T = log 2π +
1
2

log  l –
1
2

log g

 ïUòwK« tifpL vL¡f »il¥gJ,

  
1
T

dT = 0 + 
1
2

1.
l

. dl

  
DT
T

 = 
1
2

(.02)

  
DT
T

 = 0.01 

 njhuha rjåj ãiH = 
DT
T

×100 = 0.01×100 = 1%

7. X® v©Â‹ n -M« go _y« 

fz¡»l¥gL« nghJ V‰gL« rjåj¥ 

ãiH njhuhakhf, mªj v©Â‹ rjåj¥ 

ãiHÆ‹ 
1
n

 kl§F MF« vd¡fh£Lf.

Ô®î : mªj v© x v‹f. 

[SRT - 2022]

   y = f (x) = xn
1

  ãwF log y = 
1
n

log x

ïUòwK« tifpL vL¡f »il¥gJ

  
1
y

dy = 
1 1
n x

dx´

 mjhtJ 
Dy
y

 	
dy
y n

dx
x

=
1 .

		rjåj ãiH =
Dy
y

× 100 	
1

100
n

dx
x

´æ
è
ç

ö
ø
÷

mªj v©Â‹ rjåj¥ ãiHÆ‹ 
1
n

 kl§F

vdnt xU v©Â‹ nM« go _y« 

fz¡»l¥gL« nghJ V‰gL« rjåj¥ ãiH 

njhuhakhf, mªj v©Â‹ rjåj¥ ãiHÆ‹  
1
n

 kl§F MF«.

gÆ‰á 8.2

1. ã‹tU« rh®òfS¡F tifpL dy fh©f :

(i) y = 
( )1 2

3 4

3-
-

x

x
 [Hy - 2019]

(ii) y = (3 + sin(2x))2/3 

(iii) y  = ex2–5x + 7 cos (x2 – 1)

Ô®î : (i) y = 
( )1 2

3 4

3-
-

x

x

 bfhL¡f¥g£l y = 1 2
3 4

3-( )
-

x
x

 tifpL vL¡f

 dy =
3 4 3 1 2 2 1 2 4

3 4

2 3

2
-( ) -( ) -( )éë ùû - -( ) -( )

-( )
x x x

x
dx

  = 
2 1 2 3 3 4 2 1 2

3 4

2

2
-( ) - -( ) + -( )[ ]

-( )
x x x

x
dx

  = 
2 1 2 9 12 2 4

3 4

2

2
-( ) - + + -[ ]

-( )
x x x

x
dx

 dy = 
2 1 2 8 7

3 4

2

2
-( ) -[ ]

-( )
x x

x
dx

 (ii) y  = 3 2
2
3+ ( )( )sin x

 bfhL¡f¥g£l y = 3 2
2
3+ ( )( )sin x

 tifpL vL¡f

 dy = 
2
3

3 2
2
3

1+( ) -sin x (cos2x)(2)dx

  dy = 
4
3

2

3 2
1
3

. cos

sin

x

x
dx

+( )

(iii)  y  = ex2–5x + 7 cos (x2 – 1)

 bfhL¡f¥g£l y = ex2–5x + 7 cos (x2 – 1)
 tifpL vL¡f

 dy = (ex2–5x + 7(–sin (x2–1)(2x)) +
 cos (x2 –1) ex2–5x + 7 (2x –5))dx
  = ex2–5x + 7 [(2x – 5)cos (x2 – 1) –
 2x sin (x2 –1)]dx

2. f (x)= x2 + 3x v‹w rh®ã‰F df  fh©f k‰W«

(i) x = 2, dx = 0.1  [kh®¢ - 2020; nk - 2022]

(ii) x = 3 k‰W« dx = 0.02·vD« nghJ df  -I 

kâ¥ãLf. [#]iy - 2022]
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Ô®î :(i) x = 2, dx = 0.1 
  tifpL vL¡f

  df = (2x + 3) dx
  x· = 2 vÅš, dx = 0.1
  df = (2(2) + 3) (0.1) 
   = 7(0.1) = 0.7

 (ii) x = 3 k‰W« dx = 0.02
  x = 3 vÅš dx = 0.02,
  df = (2x + 3)dx = [2(3) + 3) 0.02,
  df = (6 + 3) (0.02) = 9(0.02) 
   = 0.18

3. f v‹w rh®ã‰F bfhL¡f¥g£l x, Δx 

kâ¥òfS¡F Δf k‰W« df fh©f. nkY« 

mt‰iw x¥ãLf.

(i) f(x) = x3 − 2x2 ; x = 2, Δx = dx = 0.5

(ii) f(x) = x2 + 2x + 3; x = −0.5, Δx = dx = 0.1

Ô®î :(i)  f(x) = x3 − 2x2 ; x = 2, Δx = dx = 0.5
 bfhL¡f¥g£l  f(x) = x3 − 2x2 ; x = 2, Δx = dx = 0.5
 df = f ′(x).Δx = (3x2 – 4x) Δx
  = [3(2)2– 4(2)] (0.5)
  = 4(0.5) = 2.0
 Δf = f (x +Δx) – f(x)   
  = f (2.5) – f (2) 
  = [(2.5)3 – 2 (2.5)2]
 –[23 – 2(22)]
  = 15.625 – 12.5 – 0 = 3.125
 ∴ Δf = 3.125, df = 2.0

(ii) f(x) = x2 + 2x + 3; x = −0.5, Δx = dx = 0.1
  df = f ′(x) Δx  = (2x + 2) (Δx)  
  x  =  –0.5, Δx = dx = 0.1
  df = (2(– 0.5) + 2) = 0.1
  Δf = f (x +Δx) – f(x)   

  = f (–0.5 + 0.1) – f (–0.5)
   = f (–0.4) – f (–0.5)
   = [(–0.4)2 + 2 (–0.4) + 3] –
 [(–0.5)2 +2 (–0.5) + 3]
   = (0.16 – 0.8 + 3) –(0.25 – 1+3)
   = 2.36 – 2.25 = 0.11

 ∴ Δf = 0.11, df = 0.1

4. log10e  = 0.4343 vd¡bfh©L log101003-‹ 

njhuha kâ¥ig¡ fh©f.

Ô®î : bfhL¡f¥g£l  log10e  = 0.4343  
 f©Lão¡f nt©oaJ log101003

 f (x) = log10x, x0 = 1000, dx = 3

 f (1000) = log10
1000 

  = log10
103 

= 3 log10
10 

  = 3(1) = 3

 f ′(x) = 
1
x

. log10
e 

  f ′(1000) = 
1

1000
 log10

e

   = 
1

1000
(0.4343) 

  ∴ L(x) = f (x0) + f ′ (x0) (x – x0)

   = 3 + 
1

1000
 (0.4343) (3)

   = 3 + 
1 3029
1000
.

 

   = 3 + 0.0013029
  log10

1003  = 3.0013029
5. xU ku¤â‹ mo¥gFâÆ‹ É£l« 

30 br.Û. mL¤j M©L mj‹ R‰wsî  

6 br.Û mâfÇ¡»‹wJ vÅš

(i)  njhuhakhf ku¤â‹ É£l« v›tsî 

ts®ªJŸsJ?

(ii)  mj‹ FW¡F bt£L¥ gu¥ghdJ 

v›tsî rjåj« mâfÇ¤âU¡F«?

Ô®î : (i)  _iy É£l« = 30 br.Û

   Mu« = 15 br.Û

   R‰wsî (c) = 2πr   

 
dc
dr

 = 2π(3) = 6π br.Û

   dc = 2πdr
   6 br.Û = 2πdr

   
6

2p
 br.Û = dr

   
3
p

 br.Û = dr

 _iyÉ£l¤â‹ njhuhakhd ts®¢á 

    = 2dr = 2 ×
3
p

 br.Û 

    = 
6
p

br.Û

 (ii)  A = πr2

   dA = π2r dr

   dA = p
p

2 15
3

( ) br.Û2
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1. u = tan–1 x y

x y

3 3+
-

æ

è
ç

ö

ø
÷  vÅš  

x
u

x
y

u

y

¶
¶

+
¶
¶

 = sin 2u vd Ã%ã¡f. 

Ô®î : bfhL¡f¥g£l u = tan–1 x y
x y

3 3+
-

æ

è
ç

ö

ø
÷

 ⇒  tan u = 
x y
x y

3 3+
-

 k‰W« 

   f  = tan u v‹f

  ∴ f (x,y) = 
x y
x y

3 3+
-

  f (tx, ty) = 
t x t y

tx ty
t x y

t x y

3 3 3 3 3 3 3+
-

=
+( )
-( )

  = t2 f (x, y)
 ∴ f (x,y) MdJ go 2 cila rkgo¤jhd rh®ò.
 ∴ MŒyÇ‹ nj‰w¥go,

 x f
x

y f
y

¶
¶

+
¶
¶

 = 2f  ⇒ x
x

. ¶
¶

(tan u) + y. 
¶
¶y

 (tan u)

   = 2 tan u  [f = tan u]

 ⇒  x. sec2 u 
¶
¶
u
x

+ y sec2 u 
¶
¶
u
y

= 2 tan u

 sec2 u  Mš tF¡f¡ »il¥gJ

  x u
x

y u
y

¶
¶

+
¶
¶

 = 
2 2

12

2

sin
sec

sin

cos

u
u

u

u

=

   = 2 sin u cos u = sin 2 u
 vdnt Ã%ã¡f¥g£lJ.

2. V = log r k‰W« r2 = x2 + y2 + z2 , vÅš 

¶
¶

+
¶
¶

+
¶
¶

2

2

2

2

2

2
V V V

x y z
= 

1
2r

 vd Ã%ã¡f. 

Ô®î :  bfhL¡f¥g£l  r2 = x2 + y2 + z2 
  log r2 = log (x2 + y2 + z2) 
 ⇒ 2 log r = log (x2 + y2 + z2) 

  ∴ 2V  =  log (x2 + y2 + z2)[  V = log r ]

 ⇒ V = 
1
2

log (x2 + y2 + z2)

 	
¶
¶
V
x

 = 
1
2

2
2 2 2

x
x y z+ +

=
x

x y z2 2 2+ +

  
¶
¶

2

2
V

x
 = 

x y z x x

x y z

2 2 2

2 2 2 2
1 2+ +( )( ) - ( )

+ +( )

   = 
y z x

x y z

2 2 2

2 2 2 2
+ -

+ +( )
  |||ly 

¶
¶

2

2
V

y
 = 

z x y

x y z

2 2 2

2 2 2 2
+ -

+ +( )
  

¶
¶

2

2
V

z
 = 

x y z

x y z

2 2 2

2 2 2 2
+ -

+ +( )
∴

¶
¶

+
¶
¶

+
¶
¶

2

2

2

2

2

2
V V V

x y z
 = 

 
y z x z x y x y z

x y z

2 2 2 2 2 2 2 2 2

2 2 2 2
+ - + + - + + -

+ +( )
   = 

x y z

x y z x y z

2 2 2

2 2 2 2 2 2 2
1+ +

+ +( )
=

+ +

   = 
1
2r

 

 vdnt Ã%ã¡f¥g£lJ.
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cldo¤nj®î - #]iy 202212
M« tF¥ò PART - III 

fÂj« (ÉilfSl‹)

m¿îiufŸ: (1)  mid¤J Édh¡fS« rÇahf¥ 

gâth» cŸsjh v‹gjid¢ 

rÇgh®¤J¡ bfhŸsî«. m¢R¥gâÉš  

FiwÆU¥ã‹, miw¡ 

f©fhÂ¥ghsÇl« cldoahf¤ 

bjÇÉ¡fî«.

 (2)  Úy« mšyJ fU¥ò ikÆid 

k£Lnk vGJtj‰F«, 

mo¡nfhoLtj‰F« ga‹gL¤j 

nt©L«. gl§fŸ tiutj‰F 

bg‹áš ga‹gL¤jî«.

 gFâ - I  (20 × 1 = 20)
F¿¥ò: (i)    mid¤J Édh¡fS¡F« ÉilaË¡fî«.

               (ii)  bfhL¡f¥g£LŸs eh‹F ÉilfËš 

Äfî« V‰òila Éilia¤ nj®ªbjL¤J¡ 

F¿p£Ll‹ ÉilÆidí« nr®¤J vGjî«. 

1. A = 

3
5

4
5
3
5x



















 k‰W« AT = A–1 vÅš, x -‹ kâ¥ò :

 (m) −4
5

 (M) −3
5

 (ï) 3
5

 (<) 4
5

2. A v‹gJ ó{Íak‰w¡ nfhit mÂ k‰W«  

A–1 = 5 3
2 1− −









  vÅš (AT)–1 =

 (m) −









5 3
2 1

  (M) 
5 3
2 1− −











 (ï) − −









1 3
2 5

  (<) 5 2
3 1

−
−











3. z = x  + iy   v‹w fy¥bg©Â‰F |z + 2|=|z – 2| 
vÅš, z -‹ Ãak¥ghij :

 (m) bkŒ m¢R  (M) f‰gid m¢R

 (ï) ÚŸt£l«  (<) t£l«

4. in + in + 1 + in + 2 + in + 3 -‹ kâ¥ò

 (m) 0 (M) 1 (ï) –1 (<) i

429

5. x3 + 64 -‹ xU ó¢áakh¡» :

 (m) 0 (M) 4 (ï) 4i (<) –4

6. cos–1 cos π
6





  -‹ Kj‹ik kâ¥ò :

 (m) 
π
6

 (M) 
5
6
π

 (ï) −π
6

 (<) π
3

7. 
x y2 2

16 9
+ = 1 v‹w ÚŸt£l¤â‹ FÉa§fŸ 

tÊahfî« (0, 3) v‹w òŸËia ikakhfî« 

bfh©l t£l¤â‹ rk‹ghL :

 (m) x2 + y2 – 6y – 7 = 0  

 (M) x2 + y2 – 6y + 7 = 0
 (ï) x2 + y2 – 6y – 5 = 0
 (<) x2 + y2 – 6y + 5 = 0

8. 
x y2 2

16
3

4
− −( ) = 1 v‹w mâgutisa¤â‹, 

ika¤ bjhiy¤ jfî : 

 (m) 
3

2
 (M) 

5
2

 (ï) 5   (<) 
1
2

9. b
�

 k‰W« γ
�

 M»ait mik¡F« js¤âš α
��

 

mikªJŸsJ vÅš :

 (m) α β γ
�� � �

, ,  = 1 (M) α β γ
�� � �

, ,  = –1 

 (ï) α β γ
�� � �

, ,  = 0  (<) α β γ
�� � �

, ,  = 2

10. Mâ¥òŸËÆÈUªJ 3x – 6y + 2z + 7 = 0 v‹w 

js¤â‰F cŸs bjhiyî :

 (m) 0 (M) 1 (ï) 2 (<) 3

11. xU fšyhdJ br§F¤jhf nkšneh¡» 

v¿a¥gL»‹wJ. t neu¤âš mJ milªj cau« 
x = 80t – 16t2. fš mâfg£r cau¤ij t Édho 

neu¤âš milªjhš  t MdJ

 (m) 2 (M) 2.5 (ï) 3 (<) 3.5
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12. y2 = x k‰W« x2 = y  v‹w gutisa§fS¡»ilna 

MâÆš mikí« nfhz« :

 (m) 
π
4

 (M) π
6

 (ï) π
2

 (<)  0

13. 31-‹ 5 M« go _y rjåj¥ ãiH njhuhakhf, 
31-‹ rjåj¥ ãiHia¥ nghš v¤jid 

kl§fhF«?

 (m) 1
31

 (M) 1
5

 (ï) 5  (<) 31

14. 
−
∫
1

2

 |x|dx -‹ kâ¥ò :

 (m) 
1
2

 (M) 3
2

 (ï) 5
2

 (<) 7
2

15. y2 = 4x v‹w gutisa¤â‰F« mj‹ 

br›tfy¤â‰F« ïilnaahd gu¥ghdJ :

 (m) 
2
3

 (M) 
4
3

 (ï) 8
3

 (<) 
5
3

16. ika« (h, k) k‰W« Mu« ‘a’  bfh©l všyh 

t£l§fË‹ tif¡bfG¢ rk‹gh£o‹ tÇir 
____. ï§F h, k v‹gd vnj¢ir kh¿ÈfŸ 

(khw¤j¡f kh¿ÈfŸ)
 (m) 2 (M) 3 (ï) 4 (<) 1

17. y = A cos (x + B), ï§F A, B v‹gd vnj¢ir 

kh¿ÈfŸ vD« rk‹gh£il¡ bfh©l 

tistiu FL«g¤â‹ tif¡bfG¢ rk‹ghL :

 (m) d y
dx

2

2 – y = 0 (M) d y
dx

2

2 + y = 0

 (ï) d y
dx

2

2  = 0  (<) 
d x
dy

2

2 = 0

18. Óuhd xU gfilia xU Kiw cU£L« nghJ 

gfh v©fŸ »il¡f Ãfœjfî :

 (m)  0 (M)  1
2

 (ï)  1
4

 (<)  
1
6

19. X v‹w rkthŒ¥ò kh¿Æ‹ Ãfœjfî Ãiw¢rh®ò 

ã‹tUkhW :

X –2 3 1

P(X = x) λ
6

λ
4

λ
12

 vÅš λ -‹ kâ¥ò :

 (m) 1 (M) 2  (ï) 3 (<) 4

20. ã‹tUgitfËš vJ N -‹ ÛJ X® <UW¥ò¢ 

braÈ MF«?

 (m) fÊ¤jš  (M) bgU¡fš

	 (ï) tF¤jš 
	 (<) nk‰T¿a mid¤J«

gFâ - II
F¿¥ò :  vitnaD« VG Édh¡fS¡F k£L« 

ÉilaË¡fî«. Édh v© 30 -¡F f£lha« 

ÉilaË¡fî«. 7 × 2 = 14

21. f (x) = x2 + 3x v‹w rh®ã‰F df  fh©f. nkY«  
x = 3 k‰W« dx = 0.02 vD« nghJ df- I kâ¥ãLf.

22. a k‰W« b M»ad x2 + 5x + 6 = 0 v‹w ïUgo 

rk‹gh£o‹ _y§fŸ vÅš  a2 + b2 = 13 vd 

ÃWîf.

23. kâ¥ò fh©f. sin–1 (1) + cos–1(1).

24. 
x y z− = = +

−
4

2 1
1

2
k‰W« x y z− = +

−
= −1

4
1

4
2

2
 

v‹w ïU ne®¡nfhLfS¡F ïil¥g£l 

FW§nfhz« fh©f.

25. y = x2 – x4 v‹w tistiuÆ‹ bjhLnfh£il  
(1, 0) v‹w òŸËÆš fh©f.

26.  z1 = 3, z2 = – 7i k‰W« z3 = 5+ 4i vÅš  

z1 (z2 + z3) = z1 z2 + z1z3  v‹gjid ÃWîf.

27. y = aex + be–x  v‹gJ  y″ – y = 0 vD« tif¡bfG¢ 

rk‹gh£o‹ Ô®î vd¡ fh£Lf.

28. xU rkthŒ¥ò kh¿ X -¡F Ãfœjfî Ãiw 

rh®ghdJ vÅš, 

x 1 2 3 4 5
f (x) k2 2k2 3k2 2k 3k

k-‹ kâ¥ò 1
6

 vd ÃWîf.

29. xU ghš É‰gidaf¤âš ÉÅnah»¡f¥gL« 

ghÈ‹ msî rkthŒ¥ò kh¿  X  v‹f. 

Fiwªjg£r« 200 È£l®fŸ k‰W« mâfg£r«  
600 È£l®fSl‹ Ãfœjfî ml®¤â rh®ò

  f (x) = 
k x, 200 600

0

≤ ≤

 ãw kâ¥òfS¡F

 vÅš k-‹ kâ¥ò fh©f.
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30.  y = ax2 + bx + c v‹w tistiuÆ‹ tif¡bfG¢ 

rk‹gh£il¡ fh©f. ï§F a, b k‰W« c v‹gd 

vnj¢ir kh¿ÈfŸ.

gFâ - III
 F¿¥ò : (i)  vitnaD« VG Édh¡fS¡F 

ÉilaË¡fî«. 

 (ii)  Édh v© 40 -¡F f©o¥ghf ÉilaË¡fî«.

 7 × 3 = 21

31. A = 0 3
1 4

−







 , B = 

− −
−











2 3
0 1

  vd¡ bfh©L 

(AB)–1 = B–1 A–1 v‹gij¢ rÇgh®¡fî«.

32. 
1 2 3
2 4 6
5 1 1

−
−
−

















 v‹w mÂÆ‹ ju« fh©f.

33. 6 – 8i -‹ t®¡f_y« ± 2 2 2−( )i  vd ÃWîf.

34. x4 – 3x2 – 4 = 0 v‹w rk‹gh£o‹ _y§fŸ  
± 2, ± i vd ÃWîf.

35. x2 + y2 + 6x – 4y + 4 = 0 vD« t£l¤â‹ ika« 

k‰W« Mu« fh©f.

36. xU JfŸ (1, 2, 3) vD« òŸËÆÈUªJ (5, 4, 1) 
vD« òŸË¡F 8 2 6i j k� � �+ −  k‰W« 6 2 2i j k� � �+ -
v‹w khwhj ÉirfË‹ brašgh£odhš 

ef®¤j¥g£lhš, m›ÉirfŸ brŒj bkh¤j 

ntiyia¡ fh©f.

37.  lim
x→ +0 , x log x -‹ kâ¥ò 0 vd ÃWîf.

38. xU t£l tot¤ jfL bt¥g¤âdhš Óuhf 

ÉÇtil»‹wJ v‹f. mj‹ Mu« 10.5 br.Û-

ïÈUªJ 10.75 br.Û - Mf mâfÇ¡F« nghJ 

mj‹ gu¥ãš V‰gL« njhuha mâfÇ¥ig fh©f.
39. bfhL¡f¥g£l fz¤â‹ ÛJ ã‹tU« 

braÈahdJ (i) milî¥ g©ò (ii) gÇkh‰W¥ 

g©ò M»aitfis¡ bfh©LŸsjh vd¢ 

rÇgh®¡fî«. 
 (a * b) = ab, ∀ a, b N (mL¡F¡F¿ g©ò).

40.  xe dxx

0

1

∫  = 1 vd ÃWîf.

gFâ -IV
F¿¥ò :  mid¤J Édh¡fS¡F« ÉilaË¡fî«. 
 7 × 5 = 35
41. (m)  ã‹tU« neÇa rk‹ghLfË‹ bjhF¥ig 

»uhkÇ‹ Éâ¥go Ô®¡fî«. 3x + 3y – z = 11, 
2x – y + 2z = 9. 4x + 3y + 2z = 25.

mšyJ

 (M)  jiuÆÈUªJ nkšneh¡» Rl¥gL« xU 

JfŸ s mo  cau¤ij t ÉdhofËš br‹W 

mil»wJ. ï§F s (t) = 128t – 16t2.
  (i)  JfŸ milí« mâfg£r cau¤ij¡ 

fz¡»Lf.

  (ii)  jiuia¤ bjhL« nghJ mj‹ 

âirntf« v‹d?

42. (m)  (2 + i 3 )10 – (2 – i 3 )10 v‹gJ KGtJ« 

f‰gid vd ÃWîf.

mšyJ

 (M)   
x
a

y
b

2

2

2

2+ =1 v‹w  ÚŸt£l¤âdhš milgL« 

mu§f¤â‹ gu¥ig¤ bjhifÆliy¥ 

ga‹gL¤â fh©f.

43. (m)   sin–1 sin cos cos sin5
9 9

5
9 9

π π π π+



  -‹ 

kâ¥ò π
3

 v‹ ÃWîf.

mšyJ

 (M)  xU gutisa¤ bjhiy¤bjhl®ò miy 

th§»Æ‹ FÉa« mj‹ KidÆÈUªJ  

2 Û öu¤âš cŸsJ. KidÆÈUªJ 3 Û 

öu¤âš miyth§»Æ‹ mfy« 4 6  Û 

vd ÃWîf.

44. (m)  dy
dx

y
x

+ = sin x v‹w neÇaš tif¡bfG¢ 

rk‹gh£o‹ Ô®î fh©f.

mšyJ

 (M)  (p → q)↔ (¬ p → q) v‹w T‰W bkŒkkh, 

mšyJ Ku©ghlh mšyJ Ã¢raÄ‹ikah 

vd MuhŒf.

45. (m)  bt¡l® KiwÆš cos (A – B) = cos A  
cos B + sin A sin B vd ÃWîf.

mšyJ

 (M)  bfhL¡f¥g£l R‰wsîŸs br›tf§fSŸ 

rJu« k£Lnk bgUk gu¥ig¡ bfh©oU¡F« 

vd ÃWîf.

46. (m)  
x y2 2

25 9
+ = 1 v‹w ÚŸt£l¤â‹ ika¤ 

bjhiy¤jfî, FÉa§fŸ, KidfŸ 

k‰W« ika« fh©f. nkY« njhuha 

tiugl« tiuf.
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mšyJ

 (M) 

  F(x) = 

0 0
1
2 0 1
3
5 1 2
4
5 2 3
9

10 3 4
1 4

,

,

,

,

,
,

−∞ < <

≤ <

≤ <

≤ <

≤ <
≤ < ∞















x

x

x

x

x
x







   v‹gJ xU jÅÃiy rkthŒ¥ò kh¿Æ‹ 

FÉî gutš rh®ò vÅš

  (i)   Ãfœjfî Ãiw rh®ò

  (ii)   P (x < 3) k‰W«

  (iii)  P (x ≥ 2) M»at‰iw¡ fh©f.

47. (m)  y2 = 16x v‹w gutisa¤â‰F« mj‹ 

br›tfy¤â‰F« ïilna milgL« 

mu§f¤â‹ gu¥ò  
128

3
 v‹gij 

bjhifÆliy¥ ga‹gL¤â ÃWîf.

mšyJ

 (M)  (a, 0, 0), (0, b, 0) k‰W« (0, 0, c) M»a 

òŸËfŸ tÊ¢bršY« js¤â‹ fh®Oáa‹ 

rk‹ghL  x
a

y
b

z
c

+ + = 1 vd ÃWîf.



ÉilfŸ

gFâ - I 

1. (<) 4
5

2. (<) 5 2
3 1

−
−











3. (M) f‰gid m¢R

4. (m) 0
5. (<) – 4

6. (m) 
π
6

7. (m) x2 + y2 – 6y – 7 = 0

8. (M) 
5

2

9. (ï) α β γ
�� � �

, ,  = 0 

10. (M) 1

11. (M) 2.5

12. (ï) π
2

13. (M) 1
5

14. (ï) 5
2

15. (ï) 8
3

16. (<) 1

17. (M) d y
dx

2

2 + y = 0

18. (M) 1
2

19. (M) 2
20. (M) bgU¡fš

gFâ - II 

21. x = 3 ï§F dx = 0.02,

  df = (2x + 3)dx 

   = [2(3) + 3] (0.02)

  df = (6 + 3) (0.02) 

   = 9(0.02) = 0.18

22.  a + b = – 5; a b = 6

 a2 + b2 = (a + b)2 – 2 a b

  = (–5)2 – 2 (6) = 25 – 12 = 13

 vdnt Ã%ã¡f¥g£lJ.

23.  sin–1 (1) + cos–1 (1) = 
π
2

 + 0 = 
π
2

24. bfhL¡f¥g£l ne®¡nfhLfË‹ rk‹ghLfis

  
x x

b
− 1

1
 = 

y y
b
− 1

2
 = 

z z
b
− 1

3
 k‰W«

  
x x

d
− 2

1
 = 

y y
d
− 2

2
 = 

z z
d
− 3

3
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