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 n = 1  i|yd,  L.H.S. =  2 × 1 − 1 = 1 yd  R.H.S. =  1
2

 = 1.   5
 

 ∴   m%%;sM,h  n = 1 i|yd i;H fõ'  

 ´kEu p ∈ Z
+   

f.k m%%;sM,h n = p i|yd i;H hehs Wml,amkh lrkak' 
 

 tkï   Σ 
r = 1

p

(2r − 1)  =  p2
.

        
5

 

 

 ±ka  Σ 
r = 1

p + 1

(2r − 1)   =  Σ 
r = 1

p

(2r − 1) + (2(p + 1) − 1)     5  

       = p2  + (2p  + 1) 

       =  (p + 1)
2

.   5  

        

 ta khska"  n = p, i|yd m%%;sM,h i;H kï n = p + 1 i|yd o m%%;sM,h i;H fõ' n = 1, i|yd m%%;sM,h 

i;H nj by; fmkajd we;' tu ksid .◊; wNHqyk uQQ,Or®uh u.ska ishÆu n ∈ Z
+ 
i|yd m%%;sM,h 

i;H fõ'   
  

5  

                  
25

 

 



10 -  ixhqqla; .◊;h - I ^,l=Kq °fï mámdáh) kj ksr®foaYh |  w'fmd'i'^W'fm<& - 2019 | wjika ixfYdaOk we;=<;a l< hq;=j we;' - 5 -

Y%S ,xld úNd. fomdr®;fïka;=j               ryiH f,aLkhls' 

 

                  
 

1

3

y

x

3/2

(1,1)

3/4−3/2

y  =  4x − 3

y  =  3 − 2x

y  =  2x + 3

y  =  −4x + 3

5

5

 fuu m%%ia;drfhkays f√ok ,laIj,° 

       4x  − 3  =  3  − 2x   ⇒   x   =  1    5  

   − 4x  + 3  =  3 +  2x   ⇒   x   =  0

 m%%ia;dr u.ska" 

      4x − 3 

  4x − 3 

2x − 3   x   <  3 

 ∴ 

 

+ 

+ 

0 <  x  <  1     fõ' 

0 <  x  <  1

0 <  x  <  2.

x

2x

<  3 − 2

<  3

 ∴  2x − 3   x   <  3 + wiudk;djh ;Dma; lrk ishÆ x w.hkaf.a l=,lh    

{x  : 0 <  x  < 2}  fõ' 

x  hkak 
 x
 2

,  u.ska m%%;sia:dmkh ls¯fuka" 

⇔ 

⇔ 

⇔ 5

5

  

 

25



10 -  ixhqqla; .◊;h - I ^,l=Kq °fï mámdáh) kj ksr®foaYh |  w'fmd'i'^W'fm<& - 2019 | wjika ixfYdaOk we;=<;a l< hq;=j we;' - 6 -

Y%S ,xld úNd. fomdr®;fïka;=j               ryiH f,aLkhls' 

 fjk;a l%%uhla

  by; m˙† m%%ia;dr i|yd  5   +  5 . 

 

 x  ys w.hka i|yd fjk;a l%%uhla

 

   2x − 3 + <  3x
 

  (i)  wjia:dj     x  ≤   0 : 

 túg    2x − 3 + <  3x  ⇔  − 2x +  3 −  x  <  3

       ⇔    3x  >  0

       ⇔    x  >  0

 ∴  fuu wjia:dfõ° úi∫ï fkdmj;S'  

 

 (ii)  wjia:dj    0  < x  ≤   3
2

  

 túg      2x − 3 + <  3x  ⇔  − 2x +  3 +  x  <  3

       ⇔    x  >  0

 tkhska" fuu wjia:dfõ° wiudk;dj ;Dma; lrk x ys w.hka 0  < x  ≤   3
2

 fõ' 

 

 (iii)  wjia:dj     x  >  3
2

  

  túg     2x − 3 + <  3x   ⇔    2x −  3 +  x  <  3

       ⇔    3x  <  6

       ⇔      x  <  2

 tkhska" fuu wjia:dfõ° wiudk;dj ;Dma; lrk x ys w.hka  3
2

 <  x  <  2 fõ'      

  

                       

wjia:d 3 u ksjer† úi∫ï iys;j 

´kEu wjia:d 2 la ksjer† úi∫ï 

iys;j 5

10

 

 ta khska" fuu wjia:dfõ° wiudk;dj ;Dma; lrk x ys w.hka  0  <  x  <  2  fõ'      5
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P

M

O

2 + 2i

−i

5

5

3π
 4

−

 

     

 

i z + 1 =  

=  

=  

i (z − i)    =  z  − i   =   z  + i

z + i   

z  − (− i ) 

ta khska"   i z + 1     ys wju w.h PM  fõ' 

±ka"  PM   = 1 . sin        =

5

5

5
π
4

1

√ 2
.

         

      

25
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 ) )

)) =    

=    

1 

x
2

1 

x
2

  x3  
+  

7

Σ 
r = 0

Σ 
r = 0

7

7

7 − r

7

C
    

    

r

7

C
    

    

r

(x
3 
)

r

x
5r − 14

         
5

 x
6 
 :   5r − 14   =  6   ⇔     r  =  4.  5

 ∴ x
6  
ys ix.=Klh

   
=   

7

C
    

   

4
 =  35   5

 by; m%%idrKhg x, j,ska iajdh;a; mohla ;sîu i|yd 5r − 14  =  0 úh hq;=h' 5

 r ∈ Z
+
neúka fuh is≥úh fkdyel'

       5

                

25
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 lim 
x     3

x − 2  √ − 1  
sin (π(x − 3))

5

5

5

5

5

 lim 
x     3

x − 2  √ 

1 

π

1 

π
1 

2

1 

2π

− 1  

   1  

sin (π(x − 3))

sin (π(x − 3))

sin (π(x − 3))

π(x − 3)

x − 2 +  1√ (                  )

x − 2 +  1√ (                  )

x − 2 +  1√ (                  )
=

=

=

=      1   .          . 

=     

.

.

. .

x − 3

  1

 lim 
x     3

1 

2
 lim 
x−3     0

 lim 
x−3     0

   

    

25
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0 1

y 

x

          

 ckkh jQQ m˙udj  ∫ 
0

1

( (

π
 x2+ 1√  x + 1 dx

2

∫ ∫ 
0 0

0 0

1 1

1 1

(

(

 x2+ 1

 ln 

 ln 2  + 

 ln 4  +  π

 x2 + 1

   x    1
dx  + 

 + 

=  

=  

=  

=  

= 

π

π

π

(

(

(

(

(

(

dx

1

2

1

2
π
4

π
4

(x2 + 1) tan−1 x 

5

5

5

5

5

 + 
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x = at

2

  ,  y = 2at

dx 

dt 

dy 

dt 
= 2at ,  = 2a

dy 

dx 

dy 

dt 

dt 

dx 

 1

2at 

 1

 t 
. = =  2a . = 

∴ wNs,ïn fr®Ldfõ nEjqu   =  − t

t  ≠  0  i|yd 

(at
2

 , 2at)  ys° wNs,ïnfha iólrKh  

y − 2at   =  −t  (x − at
2

) fõ' 

y + tx  =  2at  +  at
3                            

(fuh t  = 0 i|yd j,x.= fõ.)

P  ≡  (4a, 4a)  on  C  ⇒   t  = 2. 

P  ys° wNs,ïn fr®Ldj :  y +  2x  = 4a  +  8a  = 12a

th C ys° (aT 
2

,  2aT) yuq jk neúka

         2aT  +  2aT 
2

   = 12a. 

        ⇔  T 
2

 + T  − 6 =  0  ⇔   (T − 2) (T + 3)   = 0

         ∴   T = − 3  

        ⇔  T  =  2   fyda   T  = −3 

5

5

5

5

 

             5   

  
25
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25

 
                         

 

 

     

Q

P

l
2
  : 4x + 3y = 10 

l
1
  = x + y = 4 

5

5

5

l
1
  u; ´kEu ,laIHhla   

(t, 4 − t) wdldrfhka ,súh yel; fuys t ∈ R
 
. 

  

5

 P ≡ (t
1
, 4 − t

1
) hehs .ksuq' 

P isg  l
2
  g ,ïn ≥r 

4t
1
 + 3 (4 − t

1
)  − 10

√4
2 + 

3
2

 =  1  =  

∴    t
1
 + 2   =   5

∴  t
1
  =   −7   fyda  t

1
  =  3

P yd Q  ys LKavdxl 

(−7, 11)  yd (3, 1) fõ' + 5
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 S =  0  ys flakaøh C flakaøh (2, −3) fõ'     5

 S =  0 ys R w.h √4 + 
9

  + 
12 √25= =  fõ'   

5

 CA
2  

=   9
2 + 

12
2   

=   15
2  ⇒  CA

  
=  15 >   R   = 5.    5

 
          

 ∴ A ,laIHh ° we;s jD;a;fhka msg; msysghs'  

 
A =  (−7, 9) 

C =  (2, −3) 

5

10

P

S =  0

S =  0 jD;a;hg wdikak;u A ,laIHh 

CA g S  =  0 yuqjk P ,laIH fõ' 

CP  :  PA       =   5 : 10 

      =   1 : 2

∴   P ≡    (  2 × 2 + 1 (−7)
            3

 2 (−3) + 1 × 9

            3
,  )

tkï  P ≡    (−1,  1) 5

5

                
 

25
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 θ 

2
θ 

2
cos2 − sin2

θ 

2

θ 

2

θ 

2

θ 

2

cos2 

cos2 

− sin2

+  sin2

=

=

=

∴

=

θ 

2

θ 

2

1 − 

1 + 

tan2

tan2

;  θ  ≠  (2n  +  1) π  i|yd 

cos θ    

      θ    =

⇒     

 hehs .ksuq' túg 

1 − t
2

1 + t
2

(1 + t
2
)

 π
12

tan
 π
12

tan

π 

6

=   2 (1 −  t
2
)

=   2 −

=   (2 −         )
2

=    >     

(2 +         ) t
2

             t
2                   

= 

              ⇒    t
       

=             
                        

√ 3

√ 3 √ 3

 2 −

2 − 0 

√ 3

√ 3

√ 3(2 +        )

(

(

(

(

√ 3

 5

1 − t
2

1 + t
2

√ 3 =   
2

 5

 5

 5

 5

∴    
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(a) p
2 
x

2
 +  2x  +   p  = 0 ys 1  uQQ,hla hehs is;uq'    

   x = 1,  p
2 + 2 + p  =  0 ,efí'    5

   kuq;a  p  >  0  ⇒   p2 + 2 + p  >  0, neúka fuh is≥ úh fkdyel'     5

   ∴    p
2 x

2 + 2x + p =  0  ys 1 uQQ,hla fkdfõ' 

   

   ∴  α  yd  β  folu ;d;a;aúl fõ.  5

    α  +  β   =  −
2

p
2

    yd  α β  =   
1

p
      5  5+

   

       1

 (α  −  1)   
.
 

       1

(β  − 1)

              1

(αβ  − (α +β) + 1)

              1

                     

          p
2

 p
2 

+  p
 
 +  2                     

= 

= 

= 

+ 
2

p
2

 1

p
 + 1

±ka, 

 5

 5.

   

20

10

20

úfõplh         ∆  =   22 − 4p
2 .  p

                   =   4(1 − p
3
) 

	 		 																≥			0		(     0  < p		≤		1)

∴

10

 5
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35

   

          α  

α  − 1

    β
β  − 1

α (β  − 1) + β (α −1)

    (α −1)  (β − 1) 

2αβ  − (α + β )

(α −1)  (β − 1) 

          p
2

 p
2 

+  p
 
 +  2                     

2(p
 
+ 1)

    p
2 

   2(p
 
+ 1)

p
2  

+  p +  2                     

          p
2

 p
2 

+  p
 
 +  2                     

= 

= 

= 

= 

= 

. 

. 

+ 

2

p
2

2

p
 + 

±ka

( (

 5

 5

 5

   
           

    α  

α  − 1

    β
β  − 1

          αβ 

(α −1)  (β − 1) 
= 

= 

= 

.

          p
2

p
2 

+  p
 
 +  2                     

          p

 p
2 

+  p
 
 +  2                     

. 

 1

p

 5

      

 ta khska wjYH jr®.c iólrKh 

   
          p

 p
2 

+  p
 
 +  2                     

   2(p
 
+ 1)     x

p
2 

+  p
 
 +  2

=     0   fõ'  + x
2   
− 

⇒ (p
2  

+  p
 
 +  2) x

2  
− 2 (p

 
+ 1) x  +  p  =     0  5

10

 

10

 yd
   α 

(α −1)

   β  

(β  −1)
hk folu ;d;a;aúl fõ' 

iy

   2(p
 
+ 1)

p
2  

+  p +  2                     
=+   α 

(α −1)

   β  

(β  −1)
>   0, ∴

∴

p
 
 >  0    ,                    

p
 
 >  0    .                    

        p

p
2  

+  p
 
 +  2                     

= .   α 

(α −1)

   β  

(β  −1)
>   0, 

ta khska fuu uQQ, folu Ok fõ' 

(

(

(   

(   

 5

 5

.
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     (b)   f(x)    =   x
3   

+  2x
2  
−  dx 

 
+ cd  

     (x
 
− c)  idOlhla neúka  f (c) =   0 fõ'                

         

   ⇒  c
3   

+  2c
2  
−  dc 

 
+ cd       =   0     5

   ⇒  c
2   

(c + 2)    =   0

   ⇒  c
    

=   − 2      (

∴

  c  ≠   0)   

  

    f(x)  hkak (x
  
−  d) u.ska fn¥ úg fYaIh cd  neúka 

             f(d)  =   cd.        5

   ⇒    d
3   

+  2d
2  
−  d

2 
+ cd   = cd    5

   ⇒   d
3   

+  d
2  

 = 0

   ⇒   d
2   

(d 
 
+

 
1)  =  0 

   ⇒    d  =  −1     (

∴

  d  ≠   0)     5

   ∴    c  =  − 2  yd d  =  −1. 

 

   f(x)    =   x
3   

+  2x
2 

 +  x 
 
+  2. 

   

    f(x) hkak (x 
 
+

 
2)

2
 u.ska fn¥ úg fYaIh  Ax + B hehs .ksuq' 

   túg  f(x)  ≡ 
  
(x 

 
+

 
2)

2
  Q(x) + (Ax + B);  fuys Q(x) ud;%%h 1 jQQ nyq mohls'  

        tneúka"   x
3   

+  2x
2 

 +  x 
 
+  2  ≡  

   
(x 

 
+

 
2)

2
  Q(x) + Ax + B fõ'    5

   x  =  − 2,   wdfoaYfhka  0 =  − 2A + B  ,efí'   5
 

   wjl,kh ls¯fuka 

    3x
2   

+  4x
 
 + 1  =  

 
(x 

 
+

 
2)

2
  Q 

 
(x) + 2Q(x) (x 

 
+

 
2) + A fõ'    5

   kej; x  =  − 2 wdfoaYfhka

        12 − 8  + 1  = A  ,efí'   5

    ∴   A  = 5 yd B  = 10

   ta khska" fYaIh  5x + 10.     5

   

 5

 5

30

25
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   fjk;a l%%uhla

    

    °r®> fn°u u.ska

      

x
3   

+  2x
2 

 +  x 
 
+  2  

x
3   

+  4x
2 

 +  4x 
 

           − 2x
2 

 − 3x 
 
+  2  

 − 2x
2 

 − 8x 
 
− 8

          5x + 10.

x
2   

+  4x
 
 +  4

x
   
 −  2

    

15

    x
3   

+  2x
2 

 +  x 
 
+  2 ≡ 

 
(x

2
 
 
+

 
4x  + 4)  (x − 2) +  (5x + 10)

   ∴   wjYH fYaIh  5x + 10 fõ'       10 25
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     (a)   P1  =  {A, B, C, D, E, 1,  2,  3,  4}  yd  P2  = {F, G, H, I, J, 5, 6, 7, 8}

   (i) P
1
 ka muKlau fjkia wlaIr 3 la yd fjkia ixLHdxl 3 la f;dard .; yels fjkia 

    wlaIr .Kk  = 
 5

C
3  

.
 

  4
C

3                                       

 
 

 

    ta khska" wjhj 6 u  P1  f.k iE†h yels uqr mo .Kk =   
5C

3   
.
 
  4C

3  
.  6 ǃ     5

                     =   28800      5

   

     (ii)  
f;a˙h yels fjkia wdldr 

uqr mo .Kk 
P

1
  ka P

2
 ka

wlaIr ixLHdxl wlaIr ixLHdxl 

3 − − 3
5

C
  

. 

   

 3
   

   

4

C
  

. 

   

 3
    

   

6 !  = 28800

2 1 1 2
5

C
  

. 

   

 2
   

   

4

C
  

. 

   

 1
    

   

4

C
  

. 

   

 2
    

   

5

C
  

. 

   

 1
    

   

6 !  = 864000

1 2 2 1
5

C
  

. 

    

1
   

   

4

C
  

. 

   

 2
    

   

4

C
  

. 

   

 1
    

   

5

C
  

. 

   

 2
    

   

6 !  = 864000

− 3 3 −
4

C
  

. 

   

 3
   

   

5

C
  

. 

   

 3
    

   

6 !  = 28800

10

10

10

10

 

10

20
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+   0 

∴ −1 +  1 − 

  

∴  −1 + T, 1 − T) 

T2  + T2      12  + 12   

∴  T2                    ± 1

∴   0, 0)  −2 , +2) 

   ta khska" wjhj 3 la P1  ka o" wfkla wjhj 3 la P2  ka o f;dardf.k iE†h yels 

   fjkia uqr mo .Kk  =  28800 + 864000 + 864000 + 28800   =  1785600     

              10

     

  (b)   Ur     =  
                 1

r
 
(r +1) 

 
(r +3) (r + 4)                  

 yd  Vr     = 
         1

r
 
(r +1) 

 
(r +2)          

 ;   r ∈ Z
+  . 

   
túg" 

    Vr     −  Vr + 2   =   
         1

r
 
(r +1) 

 
(r +2)          

 −  
                 1
 
(r +2) 

 
(r + 3) (r + 4)                  

 5

   

    =   
     (r + 3) (r + 4)  − r

 
(r +1) 

 
                

 
r

 
(r +1) (r +2) 

 
(r + 3) (r + 4)                  

 

    =   
              6 (r + 2)
 
r

 
(r +1) (r +2) 

 
(r + 3) (r + 4)                  

 
 5

    =    6 Ur        5

  

 túg" 

    r  = 1;   6 U1      =   V1  − V3 , 

   r  = 2;   6 U2      =   V2  − V4 ,

   r  = 3;   6 U3      =   V3  − V5 ,

   r  = 4;   6 U4      =   V4  − V6 ,

 r =  n − 3 ;     6 Un - 3     =   Vn - 3  −   Vn  - 1  

   

           
10

           

 r =  n − 2;       6 Un - 2       =   Vn - 2  −   Vn  

  r =  n − 1;       6 Un - 1       =   Vn - 1  −   Vn  + 1

 r =  n ;            6 Un           =   Vn    −   Vn  + 2

   

 10

                     

50

15
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 −

 −

 −

 −

Σ 
r = 1

n

Σ 
r = 1

n

 1

 6

 1

24

  5

144

 5

24

6 Ur     =    V1   +   V 2   −   Vn  + 1   −   Vn  + 2

        =          + 

        =           

Ur     =           ∴          

              1
 
                

 
(n +1) (n +2) 

 
(n + 3)

                 2n + 5 
 
                

 
(n +1) (n +2) 

 
(n + 3) 

 
(n + 4)

                2n + 5 
 
                

6 (n +1) (n +2) 
 
(n + 3) 

 
(n + 4)

              1
 
                

 
(n +2) (n +3) 

 
(n + 4)

∴         10

40

                

 5

  

             

 5

    

 −

 −

Σ 
r = 1

2n

Σ 
r = 1

n

Σ 
r = 1

n

Σ 
r = 1

n

  5

144

  5

144

Ur                

Wr     =           

Wr     =           

         =           

         =           

U
2r − 1

  +  U
2r 

,  
 
    r ∈ Z

+ 
.  Wr     =           

∴         

∴          

                   4n + 5 
 
                

6 (2n +1) (2n +2) 
 
(2n + 3) 

 
(2n + 4)

                4n + 5 
 
                

24 (n +1) (n +2) 
 
(2n + 1) 

 
(2n + 3)

(U
2r − 1

  +  U
2r 

)

 5

 5

        

  

10

  

 5

 5

 5Σ 
r = 1

∞

Wr    wNsid˙ jk w;r tys ftlHh        fõ'  ∴        

 −

 −Σ 
r = 1

n

  5

144

  5

144

  5

144

  5

144Wr     =           

         =           

         =           

                  4n + 5 
 
                

24 (n +1) (n +2) 
 
(2n + 1) 

 
(2n + 3)

                4n + 5 
 
                

24 (n +1) (n +2) 
 
(2n + 1) 

 
(2n + 3)

 lim 
n     ∞

 lim 
n     ∞

 lim 
n     ∞

(

(

 

  

15
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    (a)   AB
T  

 =   ( )a     0    −1 

0   −1     0 ( )
2      1 

1    −a    

3      4 
( )2a −3      a −4  

 −1             a
= 

            
5

      
10

   AB
T  

=  C      ( )  b      −2  

−1    b + 1 
= ( )2a −3      a −4  

 −1            a
⇔

    ⇔   2a − 3  =  b,      a − 4   =  −2  iy   a  =  b + 1.   10  

    ⇔   a = 2  iy b = 1, (by; ´kEu iólrK follska)  fuu w.hka b;s˙ 

      iólrKh o ;Dma; lrhs'     
5 

   

30
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         (

(

  1    −2  

−1      2 
C  = 

 

                                                 

5

   

| |  1    −2  

 −1     2 
=    0 

  

   ∴  C −1  fkdj;S'  5                        

     

10

   fjk;a l%%uhla 

 C−1  mej;Su i|yd :  

  p, q, r, s  ∈ R jk m˙† mej;sh hq;=h' 

 

( )p     q  

r      s (

(

  1     0 

  0     1 
=    (

(

  1    −2  

 −1     2 

  

5

      5

⇒  p  − 2r  = 1,  −p  + 2r  = 0,  q  − 2s  = 0 yd  −q  + 2s  = 1

 fuh úixjdohls' 

 ∴ C
−1 

 fkdmj;S' 5   
     

   P
  
 =  1

2
 (C − 2I ) =    ({

(

  1    −2  

 −1     2 (

(

  2     0 

  0     2 
=    (

(

 −1   −2  

 −1     0 
 − 

{1

2
1

2
   5

   ⇒  P
−1   =  2 ( 1

−2
) (

(

  0      2  

  1    −1  (

(

  0    −2   

−1      1  
=       10

    2P
  
(Q + 3I ) = P − I   

   ⇔    2 (Q + 3I )  =  I  − P
−1     

5

   ∴   2 (Q + 3I )  =  (

(

  1      2  

  1     0  
   5

   ⇒   Q    =    1

2
  (

(

   1     2  

   1    0  
  −  3I

   

 

                 =     (

(         1

  

        −3  

5

2
−

1

2

   5

30

10
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       (b) z,   z
1
,   z

2
  ∈ C.

   (i)   z          =  x  +  iy,   x, y ∈ R hehs .ksuq' 

 

    Re z      =  x  ≤   √ x2  +  y2   = z    5

  (ii)   z
1
  =   r

1
(cos θ

1
 + i sin θ

1
)  yd  z

2
 =   r

2
(cos θ

2
 + i sin θ

2
) hehs .ksuq'

          
     
       

r
1

r
2

z
1

z
2

 =     ⇒  =    

  r
1
(cos θ

1
 + i sin θ

1
) × (cos θ

2
 −  i sin θ

2
)   

  r
2
 (cos θ

2
 + i sin θ

2
) ×  (cos θ

2
 −  i sin θ

2
)  

[cos (θ
1
 − θ

2
) +  i sin (θ

1
 − θ

2
) ]  

                           1

                           5                5 

    = 
z

1

z
2

r
1

r
2

∴ z
1

z
2   

=  5

        

   
z

1

z
1   

+  z
2

z
1

z
1   

+  z
2

Re (              

(i) u.ska  (ii) u.ska 

≤
z

1

z
1   

+  z
2

=   )  

5 5

 z1   
+  z

2    
≠			0  i|yd

    
 

 
     

10

      

z
1

z
1   

+  z
2

z
1

z
1   

+  z
2

z
2

z
1   

+  z
2

z
2

z
1   

+  z
2

Re (                                  

Re (                                  Re (                                  

z
1   

+  z
2    
≠			0		i|yd 

+

+

=     1     

=     1     

=     1     

z
1 +  

z
1   

+  z
2

z
2

z
1   

+  z
2

)

))

5

5

20

10
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z
1

z
1   

+  z
2

z
1

 z
1   

+  z
2

z
2

 z
1   

+  z
2

(i)           u.ska 

(ii) u.ska

       ⇒     1  =  ≤

=

=   

+

+

z
2

z
1   

+  z
2

+   Re (   

z
1      

+   z
2

 z
1    

+  z
2

z
1      

z
2      

 z
1    

+  z
2

 z
1    

+  z
2

Re (              ) ) 5

5

              

z
1   

+  z
2

z
1     

+   z
2

z
1   

+  z
2

z
1      

+   z
2≤  z

1   
+  z

2
>  0 

∴

(

(

ta khska" z
1
, z

2  
 ∈ C i|yd m%%;sM,h i;H fõ'

=  0  ≤

   ⇒

    ±ka                     túg z
1   

+   z
2   

= 0   

   
   10

     
  (c) ω  

 =  1

2
 (1 −  √ 3  i )

    1 +  ω   =  √ 3  [ [ 
2

√ 3  +  i  (−    ) 1

2
=   r (cos θ

   
 + i sin θ

 
),    5

    
fuys  r  =          yd   θ

  
 =          .   √ 3 π

6
− 5

    

        

 (1 + ω)10  =  (√ 3 )
10

  [ cos (10θ
 
)

 
 + i sin (10θ

 
)]

1 + ω  =  1 + ω   =  √ 3  (cos θ
  
 − i sin θ

 
)  = √ 3  [cos (−θ

 
)

 
 + i sin (−θ

  
)]

⇒  (1 + ω)10       =  (√ 3 )
10

  [(cos (−10θ
 
)

 
 + i sin (−10θ

  
)]

∴ (1 + ω)10 +   (1 + ω )10   =  (√ 3 )
10

  
×    2 cos (10θ

 
)

                                               =  3
5  
×    2  

  
×  

1

2

 =  243.  

5

5

5

5

o uqjdjr® m%%fïhh u.ska

10

20
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  (a)   x  ≠		3	i|yd ;   f(x)   =  
9 (x2  − 4x   − 1)

      (x − 3)3

   túg 

    

20

 5

−
   3 (x2  − 4x   − 1)

           (x − 3)4

− 9 (x + 3)  (x  − 5)

          (x − 3)4

  f 
/
(x)   =  9 [

for  
 
x  ≠  3

  = 9 [

  = 

 ]

 ]

 
 (x − 3)3

(2x − 4)1

 (x − 3)4

2x2  − 10x   + 12  − 3(x2  − 4x   − 1)

 

   

   
 5

 5

 5;sria iamr®fYdakauqL : 
 lim 

x     ± ∞
 f

 
(x) = 0     ∴  y  = 0.

isria iamr®fYdakauqL :  x  = 3. 

yereï ,laIH ys° f 
/
(x)   =  0.  ⇔    x  = −3 yd  x  = 5.

 lim
x 3

−  lim
x 3

+ f
 
(x) =  ∞	 yd   f

 
(x) =  − ∞. 

25
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 5  5  5  5

−∞	<	x < −3  −3 < x < 3 3 < x < 5 5 < x < ∞	

f 
/
(x) ys ,l=K  (−)  (+)  (+)  (−)

 yereï ,laIH folla we; :  (−3, −       
5

6 ) ia:dkSh wjuhla o (5,        9

2 )  ia:dkSh Wm˙uhla o fõ' 

       
 5   5

f (x) is

 
      

x

x = 3 

y

1

3

9

2( )5, 

5

6( )−3, −

 5 5

 5

   
    
 

 
  

  

  
60

 
 
x  ≠  3 i|yd ; 

   
  f 

//
(x)  =  

 (x − 3)5

18 (x −         ) (x  +         )   . √33 √33

 

   f 
//
(x)  = 0  ⇔  x  =  ±   √33 .   

 5

                10

  

−∞	<	x < − √ 33 − √ 33 < x < 3 3 < x <  √33 √ 33  < x < ∞

f 
//
(x) ys ,l=K  (−)  (+)  (−)  (+)

wjl,;djh há wj;, Wvq wj;, há wj;, Wvq wj;,

  

 ∴  k;s jr®;k ,laIH folla we;' : 

 x  =  − √33  yd x  =  √ 33  tu k;sjr®;k x− LKavdxl fõ'    5 20
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     (b)        2r

3
0

3
0

h

h

r

0 < r < 30  i|yd ; 

h  =  

m˙udj V  hkak

V  = 
1

3
 π (2r)2  × 2h −  

1

3
 πr2 h  u.ska fokq ,efí'

     = 
7

3
 π r2 h

     = 
7

3
 π r2  √900 −  r2

√900 −  r2  5

 5

 5
.

         

 

    0 < r < 30 i|yd 

     
dV

dr 
= 

dV

dr =   0   ⇔   r = 10√ 6  

7

3

7

3

π

π

7πr

 [2r  √900 −  r2  +   r2  

√900 − r22

(−2r) ]

 [2 r (900 −  r2 
) −  r3  

   (600 −  r2 
) 

]= 

= 

√900 −  r2

√900 −  r2

.

 5

 5

 5   (     r 
> 0

  
) 

∴

  

   

    0 < r < 10√ 6  i|yd 
dV

dr 
> 0  yd  r > 10√ 6  i|yd  

dV

dr 
< 0  

     
 5

      
 5

     r = 10√ 6   úg  V   wju fõ'  5

15

30
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    (a)        0  ≤  θ  ≤   π
4

  i|yd :

      

   

 5

 5

 5

 5

 5

 5

 5

 5

x =  2 sin2 θ  +  3 ⇒  dx  =  4 sinθ  cosθ   dθ  

x =  3 ⇔  2sin2 θ  = 0 ⇔ θ  = 0

x =  4 ⇔  2sin2 θ  = 1 ⇔ sinθ  = 
√ 2

1
   ⇔   θ  = π

4

2

1

∫ 
4

3
√ 

x − 3

5 −x
dx √ 

2sin2 θ 
2 − 2sin2 θ

4 sinθ cosθ   dθ

4 sin2θ   dθ

(1 − cos 2θ )   dθ

(θ −       sin2θ )   

.  
=

=

=    2

=    2

=    −  1    

0
∫ 

0
∫ 

0
∫ 

|

0

2

π

túg

π
4

π
4

π
4

π
4

40
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         (b)    x ≠  1 , 2 i|yd   

           1

(x − 1)
 
(x − 2)

     A

(x − 1)

     B

(x − 2)
=

= ⇔   1

+

A (x − 2) + B (x − 1)  

   A +  B     =  0

− 2A − B    =  1

A    =  −1   yd  B   =   1

 x  ys n,j, ix.=Kl iemhSfuka : 

túg

        =  ln                  ln     

∫ ∫   1

(x − 1) (x − 2 )
=dx ∫ −1  1

(x − 1) (x − 2) 
+dx dx 

x − 2 x − 1

x1  : 

x0  : 

 5

 5

 5

10

− + C ,  fuys C hkq wNsu; ksh;hls' 

 5  5  5
40

 

  

       f(t)    =

|    ( ln             − ln                 

  ln (t − 2)  − ln (t − 1) + ln 2  for    t > 2.

t

3

∫   1

(x − 1) (x − 2 )
dx

x − 2 x − 1
t

3
=

=

 5

 5

)

   

10

15

10

    f (t) dt  =     ln (t − 2) dt  −    ln (t − 1) dt +    ln 2 dt ∫ ∫ ∫ ∫ 
=   (t  − 2) ln (t  − 2) − t  −   (t  − 1) ln (t  − 1) − t    +  t ln2  +  D

=   (t  − 2)ln (t  − 2) − (t  − 1) ln (t  − 1) +  t ln2 +  D,  fuys D hkq wNsu; ksh;hls' 

] 
] 

 5

 5

x ln (x − k)  −

    (x − k ) dx     =  x ln (x − k)  −   ∫ 

∫ 
∫   x

(x − k) 

∫   k

(x − k) 
= 

=   x ln (x − k)  − x  − k ln (x − k)  + C

=   (x − k) ln (x − k) − x + C,  fuys C hkq wNsu; ksh;hls' 

dx 

dx 1 dx  − 

 5

 5

 5

 ln
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        (c)         ∫ ∫ 
a a

b b

f (x)  dx  = (a + b − x)  dx   iQQ;%%h Ndú;fhka 

      

   

1 + ex 
−π

∫ ∫ 

∫ 

cos2 x cos2 (−x)

ex cos2x

1 + ex 1 + e−x 
dx  =

     =

−π −π

π π

π

dx  

dx  

 5

 5

          

∫ ∫ 

∫ 

∫ 

∫ 

∫ cos2 x cos2 x ex cos2 x

cos2 x dx    

x  +      sin 2x

1 + ex 1+ e−x 

(1 + ex) 

(1 + cos 2x) 

(1 + ex) cos2 x

  1+ ex 
dx  =

     =

     =

     =

     =

    ∴      =

−π −π

−π

−π

−π

−π

−π

π π

π

π

π

π

π

dx  + 

dx   

dx 

2

2

1

2

1

2

π

2

1 ] 

] 

∫ cos2 x

1 + ex −π

π

dx  

 5

 5

 5

 5

 5

10
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10

12x − 5y − 7 = 0  yd  y  = 1 ⇒ x  = 1,     y  = 1

∴  A  ≡  (1, 1)  10

   

iuÉf√olj, iólrKh 

⇒  12x − 5y − 7   =  13 (y − 1)   or   12x − 5y − 7   =  −13 (y − 1) 

⇒  2x − 3y + 1   =  0   or   3x + 2y − 5   =  0

  y  = 1  yd  2x − 3y + 1   =  0  w;r fldaKh iqΩ θ  kï  

12x − 5y − 7

       13

(y − 1) 

    1
= ±

2

3 2

32

3

−  0
< 1  fõ' 

(0)1 + 
= =tan θ

 10

 5  5+

 5    

 5∴  l :   2x − 3y + 1 = 0. 

30
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   l  u; jQQ (x, y) ,laIHh i|yd  

   
(y − 1) 

    2   

(x − 1) 

    3
= =    λ  (hehs .ksuq') 

⇒  x  =  3λ + 1,   y  =  2λ + 1.     5

          
  5

   

                                          

   

   

 ∴  P  ≡  (3λ + 1,  2λ + 1),    λ ∈ R. 
   

±ka   B  ≡  (6, 0) yd  P  ≡  (3λ + 1,  2λ + 1)

∴  BP úIalïNhla f,i we;s jD;a;fha iólrKh

 (x − 6)  (x  −  (3λ + 1)) +  (y − 0)  (y −(2λ + 1)) = 0  u.ska fokq ,efí'   10

tkï (x2 + y2 − 7x − y + 6) + λ (−3x − 2y + 18)  = 0

fuh  S +  λU  = 0,  wdldrfhka fõ' fuys S  ≡ x2  + y2 − 7x − y + 6 yd U  ≡ −3x − 2y + 18 fõ' 

S = 0 hla;  λ  = 0 g wkqqrEm fõ'   ⇒  P =  (1, 1)  ≡  A.      5

∴  S = 0  hkq AB  úIalïNhla jQQ jD;a;h fõ'  

l ys nEjqqu  
2

3
 ksid l g ,ïnj B yryd hk fr®Ldfõ iólrKh 3x + 2y + μ  = 0 fõ; 

fuys μ  hkqq ksr®Kh l< hq;= ksh;hls'   10
 

B  ,laIHh 3x + 2y + μ  = 0 u; neúka 18  + μ  = 0 ⇒  μ  = −18     5

∴  wjYH iólrKh  3x + 2y − 18  = 0  fõ'

tkï  U  =  −3x − 2y + 18   = 0.  

λ ∈ R  i|yd 
  
S + 

 
λ U  =  0 hkak S =  0  yd U = 0 ys f√ok ,laIH yryd hhs'   10

fuu ,laIH j,ska tlla B jk w;r wfkla C ,laIHh l  yd  U =  0 ys f√ok ,laIHh fõ' 

                                                                                 10  

  5   5 25

  5

  5

 

    

10
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C

l

B

A

S = 0

U = 0

  

∴ C ys LKavdxl 

    u   ≡  −3x − 2y + 18  =  0 

 yd l   ≡   2x − 3y + 1  =  0

 ⇒    x = 4  yd  y = 3

 ∴   C ≡  (4, 3) .    5  

  S   =  0   yd  S +  λU  = 0   m%%,ïn fõ' 

⇔   2 (− 1
2

(3λ + 7)) (− 7
2 ) + 2 (− 1

2
(2λ + 1)) (− 1

2 )   =  6 +  18λ + 6  

                                       5                   5                                 5

⇔   13λ  =  26  

⇔   λ  =  2. 

25
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       (a) sin (A + B)   =    sin A cos B +  cos A sin B 1               5

   ±ka     sin (A − B)  =    sin  (A + (−B))     5

      = sin A cos (−B) +  cos A sin (−B)

   ∴   sin (A − B)  =    sin  A cos B  − cos A sin B  2           5

  

   1   +  2    ⇒   sin (A + B)  +  sin (A − B)  =    2 sin A cos B,    5

   1   −  2    ⇒   sin (A + B)  −  sin (A − B)  =    2 cos A sin B.     5  

   0 < θ  <  
π
2

. 

      2 sin 3θ cos 2θ      =    sin 7θ , 

   ⇔   sin 5θ  +  sinθ        =    sin 7θ      5

   ⇔   sin 7θ  − sin 5θ  − sin θ   =   0

   ⇔    sin (6θ  +θ ) − sin (6θ  − θ )  − sin θ   =   0      

 5
   ⇔    2 cos 6θ  sin θ  − sin θ   =   0

   ⇔    sin θ  (2 cos 6θ  − 1)  =   0

   ⇔    cos 6θ  =   
1
2

 since  0  < θ  <  π
2

, sin θ  >  0 

                     

 5

                            

15

10
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    ⇒   6θ    =   2nπ  ±  π
3

 ;  n ∈ Z. 
   
  5   +   5   

    ⇒    θ    =   nπ
 3

  ±   π
18

 ;  n ∈ Z. 
   
 

    ⇒    θ    =    π
18

,   5π
18

,   
7π
18

 ,  ( ∴  0  < θ  < π
2

)    5

  

30

   (b)   A

α

β

D

C
B

CBD = β,  ADB = 2β,

yd ABD = π − (α  + 2β)

∧

∧

∧

 

   ihska kS;sh fh°fuka : 

   ABD  ;%%sfldaKh i|yd 
 

             BD

sin BAD
∧   =  

    AD

sin ABD
∧      10

  

   ⇒       BD

  sin α 
             AD

  sin (π − (α  + 2β ))
=

         
 5

   ⇒       BD

  sin α 
        AD

  sin (α  + 2β )
= (1)

   BDC ;%%sfldaKh i|yd 

             CD

sin DBC
∧   =  

    BC

sin BDC
∧     10

  

   ⇒       CD

  sin β
    BC

 sin 2β
=  

(2)
     

 5

   ∴  BD  =  DC and  AD  =  BC,  (1) ka yd (2) ka 

      sin α 
  sin β

  sin (α  + 2β )     
        sin 2β 

=   5
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   ⇒    2 sin α cos β  =  sin (α  + 2β ).     5

   

40

    α  : β  =   3 : 2, kï

   2 sin α  cos  
2α 
 3

  =  sin 
7α 
 3

  fõ'    5

   ⇒    2 sin 3 (α 
3

) cos 2 (α 
3

)  =  sin 7  (α 
3

)     5

   ⇒    α 
3

  =   π 
18

,   5π 
18

,  7π 
18

 . 

   ⇒   α  =   π 
6

,  15π 
 18

,   21π 
 18

     5
    

   ∴  BC  =  AD <  AC,  α  iqΩ fldaKhla úh hq;=h' 

   ∴ α  =   π 
6

.   5

   
20

    (c)   2 tan−1x +  tan−1 (x + 1)  =   π 
2

  

   α  =   tan−1(x) yd β  =   tan−1 (x + 1) hehs .ksuq'   x ≠ ± 1 nj oksuq' 

   túg   2α  +  β   =   π 
2

.     5

   ⇔     2α   =   π 
2

  −   β  

   ⇔     tan 2α   = tan (π 
2

 −  β )    5

   ⇔      2 tan α
1 − tan2 α

   =   cot β     5
 

   ⇔  =   
    2x 
 1 − x2 

    1 
 x + 1 

    5

   ⇔     2x   =   1 − x      ( ∴  x ≠ ± 1) 

   ⇔     x     =    1 
3

.      5

 

   

25
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   2 tan−1 (1 
3

) +  tan−1 (4 
3

)  =   π 
2

. 

   ⇒  π 
4

 −  1 
2

 tan−1 (4 
3

)  =  tan−1 (1 
3

)             √ 10

3

1   

   ⇒  cos ((π 
4

) − 1 
2

 tan−1 (
4 
3

)) =  cos (tan−1 (
1 
3

))   5

   ∴  cos  (π 
4

 − 1 
2

 tan−1 (4 
3

)) =  

√ 10

3   5

   10


