
A fldgi 

 1'   ishÆ n ∈ 
+ 
i|yd 1+ 2+3++ n < 1

8
(2n+1)2  nj

     n = 1 úg  j'w'me' = 1,  o'w'me' = 98
    ∴ n  = 1 i|yd m%;sM,h i;H fõ'            (5)

   n = p úg ^fuys p ∈ Z+& m%;sM,h i;H hehs Wml,amkh lruq'

   túg" 1 + 2 + 3 +... + p < 18 (2p + 1)2 fõ'  ^fuys p ∈ 
+
&               (5) 

   fomigu p + 1 tl;= l< úg"

   1 + 2 + 3 +... + p + p + 1    < 18 (2p + 1)2  + (p + 1)

      = 18 [4p2 + 12p + 9]
 
      = 18 [2p + 3] 2

  

      = 18 [2(p + 1) + 1] 2

  ∴  1 + 2 + 3 +... + p + p + 1 < 18  [2(p + 1) + 1]2

  ∴ n = p + 1 i|yd m%;sM,h i;H fõ'              (10) 

       ∴ .◊; wNHqyk uQ,Or®ufhka" ishÆ Ok ksÅ, n i|yd m%;sM,h i;H fõ'              (5) [25] 

 

 2' E =  (x – a)(x – b)
(x – c)

≤ 0   hehs .ksuq' 

 

  a b c            

} m%%dka;r ;=kla i|yd muKla wiudk;dj ksjer† kï ,l=Kq 10ls' 
m%%dka;r folla i|yd muKla wiudk;dj ksjer† kï ,l=Kq 05ls' 
  

x < a  úg E < 0
 a < x < b úg E > 0
 b < x < c úg E < 0
 c < x  úg E > 0  (15) 

  

  x = a  fyda x = b  úg  E = 0  fõ' 

  x = c  i|yd E wr®: fkd±lafõ'             (5) 

   ∴ úi∫ï l=,lh {x : x ≤  a  fyda b ≤  x < c} fõ'                    (5) [25] 

 

[ 2 jk mssgqj n,kak

w'fmd'i' ^W'fm<& Wmldrl iïuka;%Kh - 2014
ixhqla; .◊;h - I m;%%h 
ms<s;=re i|yd u. fmkaùu 



 
3'   FRACTION
 fuys m%%Nskak wlaIr 8 la we;' 
 tu wlaIr ish,a,u f.k iE†h yels ixlrK .Kk     =   8!

         =   40320            (5) 
 fuys m%dKdlaIr (Vowels) 3 la we;s w;r tajd brÜg ia:dk 

 y;frys ia:dk.; l< yels wdldr .Kk    =   4P3                                       (5) 

 b;s˙ wlaIr my ia:dk.; l< yels wdldr .Kk   =    5!         (5) 
 ∴ uqΩ ms<sfh, ls¯ï .Kk       =    4P3 × 5!        (5)   
         =    2880        (5)
 úl,am l%uh 
 FRACTION
 fuys m%%Nskak wlaIr 8 la we;' 
 tu wlaIr ish,a,u f.k iE†h yels ms<sfh, lsrSï ixLHdj  =    8!
         =    40320         (5)
 
 brÜg ia:dk y;rla we;'        2       4      6        8   
 m%dKdÈr ;=kla we;' A, I, O  
 ∴ brÜg ia:dk iïmQr®K l< yels wdldr ixLHdj  =  4 × 3 × 2                     (5)
 b;s˙ ia:dk iïmQr®K l< yels wdldr ixLHdj   =  5 × 4 × 3 × 2                     (5)
 ∴ uqΩ ms<sfh, ls¯ï ixLHdj     =  4 × 3 × 2 × 5 × 4 × 3 × 2   (5)

        =  2880          (5) [25] 
 

4'   

                  

 

 
5'  

(5)

(5)

∫ ax

1+ ax∫  dx =
 ln a

1 ∫ ax  ln a
 1 + ax dx ; a  ≠ 1 ksid ln a  0   

=  ln a
1  ln (1 + ax) + C.   fuys C wNsu; ksh;hls'              (10)

y  =  ax f,i .ksuq' 

 túg ln y  = ln ax  = x ln a  ⇒  1
y

dy  =  ln a dx
 d  (ax)  
dx = ax lna∴

^wNsu; ksh;h i|yka lr fkdue;s kï ,l=Kq 5 la wvq flfr®'&               [25] 

   

                  (5)
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[3 jk mssgqj n,kak

lim
x→∞

x2 +1
x +1

– ax – b
⎧
⎨
⎩

⎫
⎬
⎭
= 0(1 − a) x2 − (a + b) x + (1 − b)

x + 1

lim
x→∞

x2 +1
x +1

– ax – b
⎧
⎨
⎩

⎫
⎬
⎭
= 0

lim
x→∞

x2 +1
x +1

– ax – b
⎧
⎨
⎩

⎫
⎬
⎭
= 0

lim
x→∞

x2 +1
x +1

– ax – b
⎧
⎨
⎩

⎫
⎬
⎭
= 0(1 − a) x − (a + b) + (1 − b)/x

1 + 1/x  

fuu wjYH;dj imqrd,Su i|yd   1 − a = 0 iy a + b = 0               (10)

    tkï a = 1   iy  b = −1                  (5)

(5)

(5)

lim
x→∞

x2 +1
x +1

– ax – b
⎧
⎨
⎩

⎫
⎬
⎭
= 0

   [25]



                

 6' 

< < 

< < 

< < 

A

D

B

C

(4, 2)

x + y + 2 = 0

    x + 2 = 0 ir, fr®Ldj A ,laIHh yryd hk neúka" xA = −2    (5)
 AB mdofhys iólrKh x + y + 2 = 0 neúka" yA = 0      (5)
 ∴ A =  (−2, 0)
 AC ys uOH ,ÈHh (4, 2) neúka" xc = 10 iy yc = 4 
 ∴ C  = (10, 4)             (5) + (5) 
 ∴ DC mdofhys iólrKh   y − 4 = −1 (x − 10)       (5)

            x + y − 14 = 0            [25] 

 7' x = 1– t
2

1+ t2
" y = 2t

1+ t2

   (0, 1) ,CIHfhys° x = 1– t
2

1+ t2
= 0  iy y = 2t

1+ t2  = 1                        (5)

   t2 − 1 = 0 iy (t − 1)2 = 0
   t  = ± 1 iy t = 1
  ∴ (0 , 1) ,ÈHhg wkqrEm t mrdñ;sfhys w.h  =  1       (5)     

     
dx = dt 

 (1 + t2)(−2t) − (1 − t2)2t
              (1 + t2)2

     −4t
  (1 + t2)2

=

dy = dt 
 (1 + t2). 2 − 2t. 2t 
        (1 + t2)2

  2 (1 − t2)
  (1 + t2)2

=

dy = dx
dy dt

dy dx

dt dx
⇒

⇒

. =

=

 (t2 − 1)
    2t

t = 1
 0

                (5)

            (5)

  (5)

         ∴ (0 , 1) ,ÈHfhys° jl%hg we¢ iamr®Ylh x− wlaIhg iudka;r fõ'                    
  
úl,am l%%uhla (

  
x = 1– t

2

1+ t2
  " y = 2t

1+ t2
   

t = tan θ
2

 f,i .;aúg" x = cos θ iy y = sin θ fõ'              (5)

(0, 1) ,ÈHfha° cos θ = 0 yd sin θ = 1 ksid"    θ = π/2

       túg t = tan π/4 = 1         (5)
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dy = 0dx 
dy = −dx 

x  y 

=  0 
dy dx

x2 + y2 = cos2 θ + sin2θ = 1              (5)
x  úIhfhka wjl,kfhka" 2x + 2y   

∴

(0, 1)

 ∴ (0 , 1) ,ÈHfhys° jl%hg we¢ iamr®Ylh x− wlaIhg iudka;r fõ'               

  (5)

  [25]

8'  jD;a;fha flakaøh C  (xC, yC) hehs .ksuq' C ,ÈHh" ° we;s ir, fr®Ld foflys fldaK 
iuÉf√olh u; msysgk ksid" 

  

   

 7x − y = 0

 x − y = 0

C √22

    

 7xC −  yC

√72+ 12

 xC −  yC

√12+ 12
 =

       
     (5)

 
      7xC −  yC  =  5(xC − yC)  fyda  7xC − yC  =  −5(xC −  yC)
 
      xC + 2yC   = 0 fyda 2xC − yC   = 0     

      C(xC , yC) ,laIHh m<uqjk jD;a; mdoh ;=< msysgk úg" 
 
         xC + 2yC     0 jk ksid" 2xC −  yC  = 0 úh hq;= fõ'            (5)
      
      C ,laIHfha isg x − y  =  0 ir, fr®Ldjg ,ïn ≥r = jD;a;fha wrh ksid

         C ,laIHh m<uqjk jD;a; mdoh ;=< ksid xC    − 4 fõ'  
         ∴   xC   = 4        

     ∴  yC   = 8          (5)
 
        ∴ jD;a;fha iólrKh" (x − 4)

2  
+  (y − 8)

2  
=  

          x
2
 + y

2 
− 8x − 16y + 72 

 
= 0                (5)         [25]

√2

 xC −  yC
 = √22

 xC = ±  4

(5)

√22( )
2

                                           (5)      
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 9' 

z+1 + z –1 = 4 1 + ir   =   −1 + ir   =  1+ r2 1+ r2iy =

Arg iz = π  ksid Arg z = π/2  fõ'           (5)
z   =  r  kï" túg z  =  ir   fõ'             (5)
túg"

 (5)

 1+ r2  =  4
      r2  =  3

neúkaz+1 + z –1 = 4z+1 + z –1 = 4+ =  4 1+ r22 =  4

√3 r   = (5)

        (5)    [25]√3∴ z  =  i

  10'   

√3

tanθ + tanα)
1− tanθ tanα = 1

3
tanθ + tanα)
1− tanθ tanα = 1

3
tanθ + tanα)
1− tanθ tanα = 1

3
tanθ + tanα)
1− tanθ tanα = 1

3
 (5)

 (5)

 (5)
 (5)

 (5)    [25]

√3tanθ  + tanθ  tanα +         tanα    = 1

√3 √3 √3tanθ  (      + tanα) +        (tanα +       )  = 1 + 3

√3 √3(    + tan α)(      + tan θ)  = 4

θ +α = π
6

 jk úg" 

√3
by; m%%;sM,fhys θ  = α fh°fuka    

θ  = α = π/12 iy (      + tan π/12)2     = 4  
tan π/12 > 0 neúka     + tan π/12

           =  2 
                                         tan π/12

           =   2 −     

√3
√3
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- 6 - 
B fldgi 

  
11. (i)    px2 + qx + r ≡ p(x − α)(x − β) 

≡ px2 − p(α + β)x + pαβ                  (5)

(5)

(5)

(5) + (5)
[20]

ix.=Kl iei|Sfuka"

− p( α + β)  = q          iy  pαβ  =  r     

⇒ (α + β)   = −q/p    iy   αβ  =  r/p      
 

(5)
λ +  3μ  = −a
3λμ       =    b
3λ + μ  = −c 
3λμ       =    d

1

3
2

4

}
} (5)

(5)4yd     ka  b =  d 3

(5)

31 +        ⇒  4(λ + μ) =  −(a + c)

λ + μ  =  −    (a + c)1
4

2
1
3        ⇒   λμ  =     b 

uQQ, λ yd μ jk jr®.c iólrKh"

x2 − (λ + μ)x + λμ   =  0 
1
4

x2 − [ −     (a + c)] x +       =  0b
3

(5)

(5)

12x2 + 3(a + c)x + 4b  =  0 [35]

    
  (ii)         f(x)   =  x3 − 2ax2  + (ab + a2 − b2)x  − ab(a − b),  fuys a  b

   f(a − b) =  (a − b)3 − 2a(a − b)2  + (ab + a2 − b2)(a − b) −  ab(a − b)

                =  (a − b) [(a − b)2  − 2a(a − b) + ab + a2 − b2 −  ab]

                =  (a − b) [a2 − 2ab  + b2 − 2a2 + 2ab + a2 − b2]

                =  0

   ∴ (x − a + b)  hkq f(x) ys idOlhls' 

   ∴ f(x)   =  (x − a + b)[x2 − ax − bx + ab]

                =  (x − a + b)(x − a)(x − b)

   ∴ f(x)   =   0 ys úi∫ï x = a − b,   x =  a,  x = b  fõ'

   x3 +  px2  + qx  + r  =  0  ys uQQ, 1, 3 yd 4 neúka"           

   by; m%%;sM,fhys a = 4 yd b = 1 fh°fuka" ^túg a − b = 3 neúka&       

   p =  −2a   = −8

     q  =  ab + a2 − b2 =  4 + 16 − 1 = 19

     r  = −ab(a − b) =  − 4(3)  = − 12

    [igyk ( a = 4 yd b = 3 fh°fuka o fuu m%%;sM,h ,nd .; yelsh']

(5)

(10)

(10)

(15)
(5)

[45]

[25]

(5)
(10)

(5)

(5)

[7 jk mssgqj n,kak



  (iii)        7x − 10
   x2 (x − 2) 

   7x − 10
   x2 (x − 2) 

A 
x 

≡ + +B 
 
 

 x2

C
 

(x − 2)

− 1 
  x 

  5 
  x2 

≡ + + 1
 

(x − 2)

f,i .ksuq'  fuys A, B, C ∈ 

  7x − 10  ≡ Ax (x − 2) + B (x − 2) + Cx2

x  úp,Hh i|yd wNsu; w.h wdfoaYfhka fyda ix.=Kl iei|Sfuka" 

        A  = − 1
    B  =     5
    C  =    1

(5)
(5)
(5)

∴ (5)   [25]

 (5)
 

 12. (i)

]
(10)

fuys

fyda 

∑
n

r = 0
C
n

r 
an−r

b
r

      (a + b)n   =

 (a + b)n  =

 (a + b)2n    =  (a + b)n   . (a + b)n  

 a = b  = 1  fh°fuka 

 an bn ys ix.=Kl iei£fuka

C
n n n−1

0 
a a bC

n

1
+

rn−ra bC
n

r
++ ...  

n
bC

n

n
++ ...  

;     C
n

r
n ∈  ,        =  +

0 ≤  r ≤ n (15)

(10)∑
n

r = 0
C
n

r 

n
2  = 

                  = C
n n n−1

0 
a a bC

n

1
+

rn−r
a bC

n

r
++ ...  

n
bC

n

n
++ ...  [ ] + C

n n n−1

0 
b b aC

n

1

rn−r
b aC

n

r
++ ...  

n
aC

n

n
++ ...  [

 =

 =

(10)

(10)

C
n    2

0 
C2n  

n 

∑
n

r = 0
C

2n  

n 

C
n

C
n   2

1 
+ C

r
++ ...  ++ ...  

∑
n

r = 1
C
n

r 

C
n−1

r−1   

 =
n−r

a b 
r       n!

(n − r)! r!
∑

n

r = 1
a b 

r n−r

 =
  (n − 1)!
(n − r)! r!

 na.  ∑
n

r = 1
a    b 

r−1 n−r

 =

 =
 =

 na  

 na.

 na, 

∑
n

r −1= 0
a     

r−1

r. r. 

b    
(n−1) − (r−1)

(a + b)
(n−1)

a + b = 1  jk úg 

(5)

(5)

(5)

(5)

[75]

      n!
 r! (n − r)!

n   2 n   2
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[8 jk mssgqj n,kak



    (ii) 

n(n + 1)(n + 2)[(n + 3) − (n − 1)]

Sn   =  

          3
r(r + 1)(r + 2)

∑
n

r = 1

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(10)

Ur  =  

Un =   Sn  −  Sn − 1
               

  

  ∴ Ur    =  

=  

=  

 n
12

 1
12

=   1
Ur 

=   1
U

1 

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

 n
 3

(n + 1)(n + 2)

 r
 3

(r + 1)(r + 2)

 3
 2

;  1 ≤ r ≤ n

=

=

      1
r(r + 1) {           1

(r + 1)(r + 2)

{

{

{
          1
(n + 1)(n + 2)

{

{

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

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

−

k { f (r) −  f (r + 1)}           

−                     

−                        

−                        

(10)
      1
r (r + 1)  fuys  k =          iy  f(r)  =  3

 2

 3
 2

{ f(1) −  f(2)}           

{ f (1) −  f (n + 1)}                

=   1
U

2 

 3
 2

{ f(2) −  f(3)}           

=   1
U n − 1

               
  

 3
 2

{ f (n − 1) −  f (n )}           

=   1
U n 

               
  

 3
 2

{ f (n) −  f (n + 1)}           

=  

=  

=  

=  

=  

 3
 2
 3
 2

 3
 4

 3
 4

 3
 4

 1
 2

∑
n

r = 1

 1
Ur 

∑
n

r = 1

 1
Ur 

∑
∞

r = 1

 1
Ur 

=

lim
n → ∞         

       
  

lim
n → ∞          

       
  

^m˙ñ; w.hla&

  wNsid¯ fõ'∴ ∑
∞

r = 1

 1
Ur 

(5)

               
 

                          (5)
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ishÆ r ∈ + 
i|yd >  0 

 1
Ur 

≤   1
U1 

neúka" 

∑
n

r = 1

 1
Ur 

∑
n

r = 1

 1
Ur 

∑
∞

r = 1

 1
Ur 

<  

<  

<  

<  

     3
1 . 2 . 3

{

≤  

≤  

 3
 4

 3
 4

 3
 4

 1
 2

          2
(n + 1)(n + 2)

{

          2
(n + 1)(n + 2)

{

1  −      

{ 1  −        2  ≤  3 3

(5)

(5)

[75]

 
13.  (i)    

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟A = 7 8

–6 –7

⎛

⎝
⎜

⎞

⎠
⎟

= 

= 

= =   I 

A

1     0
0     1 

∴  A−1   =   A  fõ'

(5)

(5)

(5)

(5)

(5)

(5)

(5) + (5)

[15]

[25]

A2015  X  =  

(A2)1007AX  =  

         I AX  =  

      A−1 AX  =  

              X    =  

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟1     −1

1       2 

A=78
–6–7

⎛

⎝
⎜

⎞

⎠
⎟

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟1     −1

1       2 

A=78
–6–7

⎛

⎝
⎜

⎞

⎠
⎟

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟1     − 1

1       2 

A=78
–6–7

⎛

⎝
⎜

⎞

⎠
⎟

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟  7       8

− 6     − 7 

A=78
–6–7

⎛

⎝
⎜

⎞

⎠
⎟

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟  15     9

− 13  − 8 

A=78
–6–7

⎛

⎝
⎜

⎞

⎠
⎟

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟1    − 1 

1      2 

A=78
–6–7

⎛

⎝
⎜

⎞

⎠
⎟

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟A = 7 8

–6 –7

⎛

⎝
⎜

⎞

⎠
⎟

   7        8
− 6     − 7

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟A = 7 8

–6 –7

⎛

⎝
⎜

⎞

⎠
⎟

   7        8
− 6     − 7

A = 7 8
–6 –7

⎛

⎝
⎜

⎞

⎠
⎟A = 7 8

–6 –7

⎛

⎝
⎜

⎞

⎠
⎟

   7        8
− 6     − 7A2

  

   (ii)    z6   = 1
⇒  z6 − 1  = 0
⇒  (z3 − 1)(z3 + 1) = 0
⇒  (z − 1)(z + 1)(z2 + z + 1)(z2 − z + 1) = 0
⇒  z − 1 = 0   fyda z + 1 = 0  fyda  z2 + z + 1 = 0 fyda z2 − z + 1 = 0 
⇒  z = ±1,  z  =  1

 2
 − ± i √3

2
,    z  =  1

 2
± i √3

2
  

  fï wdldrhg z6   = 1 ys uQQ, yh ,efí' 

fuu tla tla uQQ,fhys udmdxlh 1 jk w;r úia;drh π/3 ys .=Kdldrhla fõ' 

(5)

(15)

(10)

(15)
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fuu uQQ, yh wd.kaâ igykl rEmfha ±lafjk 

m˙† ksrEmKh l< yelsh' 

OA = OB = OC = OD = OE = OF = 1  fõ'

fuu A, B, C, D, E, F ,laIH yhu flakaøh O o"

wrh tall 1 o jk jD;a;h u; msysghs' 

túg          hkq tu ,laIH yh w;=˙ka 

lsishï ,laIH folla hd flfrk fr®Ld 

LKavfha †. fõ' 

∴               =  tall 1 fyda tall 2 fyda 

tall     fõ' 

(AB = 1, AD = 2, AC = √3  neúka)

(10)

(10)

[75]

 1
 2

+ i √3
2

 BC

D

E F

AO

 1
 2

+ i √3
2

  −

 1
 2

− i √3
2

  −
 1
 2

− i √3
2

 

−1 + i0 1 + i0 

y  (Im)

x  (Re)

rEmhg (10)

z1 − z2   

z1 − z2   
√3

  (iii)   

rEmhg (5 )

 z   √3 √3=         ⇒  OP  =        ^ksh;&

∴ P  ,laIHh" flakaøh (0, 0) o wrh √3  o jk

jD;a;h u; msysghs'

P  úp,kh jk úg"

QA'  ≤  QP ≤  QA  

z + 2  PQz  − (−2)      ==

(5)

(5)

(5)

(5)

(5)

 (5)

2 − √3  ≤  z + 2    ≤  2 + √3

Arg(z + 2)   = Arg(z − (−2))  =  θ   
−β ≤ θ ≤ β

β  = sin−1  √3
2

  neúka" β =  π/3
∴ − π/3 ≤ Arg (z + 2)   ≤  π/3 [35]

y  (Im)

P (z)

x (Re)θβ
O Q

(−2, 0)

(0, −√3 )

(0, √3 ) 

A (√3 , 0)A
/
(−√3 , 0)

          

 14.  (i)              x     =  secθ  + tan θ   

             =  secθ  + tan θ  + 

           =  secθ  + tan θ  + secθ  − tan θ    (∴ sec2θ  − tan2θ  = 1 ksid& 

             =  2 secθ  
      y     =  cosec θ + cot θ   

          =  cosecθ  + cot θ  + cosecθ  − cotθ  (∴ cosec2θ  − cot2θ  = 1 ksid& 
  
             =  2 cosecθ  

x + 1
      x

          1
secθ  + tan θ  

secθ  − tan θ  
secθ  − tan θ  

×

y + 1
      y

cosecθ  − cot θ  
cosecθ  − cot θ  

×=  cosec θ  +  cot θ  +           1
cosecθ  + cot θ  

(5)

(5)
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dx
dθ

dy
dθ
dy
dx

=  secθ  tan θ  + sec2θ  

=  − cosec θ cot θ  − cosec2θ  

=  

(5)

(5)

dx
dθ

dy
dθ

dx
dθ

; ≠ 0 i|yd        (5)

           =  − cosecθ  (cosecθ +  cotθ ) 
   
                      secθ  (secθ + tanθ ) 

(5)

 1
 2

y + 1
      y  

( ) .  y

 1
 2

x + 1
      x  

( ) .  x
 = (5)

 = 
1 + y2

1 + x2
− [35]

 −

         (ii)    

[70]

 

1

 

 2

 y  =  f(x) 

y

x(0, 0)

(1, 0.14)

1−1

(10)

    (5)

f(x)   =   x −                −

f(x)  =   x −                 −

f'(x)   =  1 −  x  +  x2  − 

 x2

 2 
 x3
  

 3 +

 x2

 2 
 x3
  

 3 +

ln (1 + x)

ln (1 + x)

x  >  0  i|yd f(x) ika;;sl fõ' 

x  >  0  i|yd f'(x) >  0  fõ' 

∴ x  >  0  i|yd f  jeäjk Y%%s;hls' 

;jo f(0)  =  0 fõ'

∴ ishÆ x  >  0  i|yd f (x)  >  0  fõ' 

∴ ishÆ x  >  0  i|yd 

hehs .ksuq' 

Y%%s;h i,luq' 

   1
1 + x

   x3 

1 + x
=   

 x2

 2 
 x3
  

 3 + ln (1 + x) fõ'  x − >

y  =

 − 1 <  x  ≤  1  m%%dka;rh ;=< f(x)  ika;;sl fõ'

 − 1 <  x  <  0  i|yd f'(x)  <  0 

          f'(0)   =  0 

 0 <  x  ≤  1  i|yd f'(x)  >  0

∴ (0, 0) wju ,laIHhls'  

lim      f(x)   + ∞
x → −1 + 

     
    
       
  

f'(x)  =   x3

1 + x

f(1) =  1 −       +     − ln  2  =      − ln 2         0.83 − 0.69 = 0.14 1  
 2 

 1   
 3 

 5   
 6 

(5) (5)

(5)
(5)
(5)

(5)

(5)
(5)

(5)

(5)

(5)

}
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  (iii)   

E  

F

H D

AB

C

G

P Q18l

    
   

  
      

    
AD =  tall x o AB =  tall y  o f,i .ksuq' 

túg ABCD  rduqfõ m˙ñ;sh    =  2 (x + y)
         EFGH rduqfõ †.           =   x + 2y
ABCD  rduqfõ m˙ñ;sh +  EFGH rduqfõ †.       =   18l 
        3x + 4y  =   18l 

                          y =   3 (6l − x)
       4

f;drfKys wdlD;sfha jr®.M,h  =  A  kï"

        A   =  2xy 
              =  2x .   3  

 4  (6l − x)

              =  
 3  
 2 (6l x − x2)

dA
dx =   3  

 2 
(6l − 2x)   =   3(3l − x)

∴  x  = 3l  jk úg  dA
dx

=  0  fõ' 

x < 3l  jk úg  dA
dx

>  0  iy x >  3l  jk úg  dA 
dx  

 <  0  fõ' 

tkï  x  = 3l  jk úg A Wm˙u fõ' 

túg ABCD  rduqjg wh;a lïì lene,af,a †. =  2 (x + y)

                   =  2 (3l +  3  
 4

. 3l)

                   =  21l  
  2

EFGH rduqjg wh;a lïì lene,af,a †.       =  18l −  21l  
  2

                     =   15l  
  2

[45]

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)}
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 15.  (i)     

=

=

=

=

=

=

=

∫
∫ sin−1     ) ( xa √a2 − x2 dx

√

θ  a cos θ . a cos θ  dθ 

∫= a2    θ . cos2θ  dθ 

∫
∫ ∫=

=

=

θ . (1 + cos 2θ) dθ

θ  cos 2θ dθθ  dθ  +

a2

2

a2

2

a2

2
a2

2

a2

4

a2

2

θ
2

2

a2θ
2

 4

a2

2

. +

+

+

+

+

+

+

+

+

+

∫
∫

θ . 

. . 

. 

. 

θ . 

 d
dθ  ) ( 12 sin 2θ    dθ

 ) 
 ) 
 ) 

( 

( 

( 

sin−1

sin−1

sin−1 sin−1

sin−1

1
2

1
2

1
4
1
4

1
4

1
4

1
4

1
4

1
2

1
2

1
4
1
4

1
8

1
8

1
8

1
8

[ [ 

sin 2θ  − sin 2θ dθ

a2θ
2

2

2

2

a2θ
2

a2

a2

a2

a2

a2

a2

a2

a2ax sin−1

x

a2θ  sin 2θ  − 

a2θ  sin 2θ  + a2 cos 2θ  +  C

 ) ( 1
2 cos 2θ   + C− fuys C wNsu; ksh;hls' 

x
a

x
a

x
a

x
a

x
a

1
a

x
a

x
a

2 x2

a21 −  ) 
 ) 

( 
( 

1 −  2 

 −  2x2

 (a2 
− 2x2)

x2

a2
+  C

+  C

+  C

√a2 − x2

√a2 − x2

(5)

(5)

(5)

(5)

(5)

(5) [40]

√a2 − x2
(5)

(5)

wdfoaYh (    x  = a sin θ       
túg            = a cos θ  
                dx   = a cos θ dθ

 

  (ii)     ∫ ∫
∫

∫

=

=

=f (p − x) dx      f (θ) . (−dθ) 

f (θ) dθ

f (θ) dθ

(5)

(5)

(5)

0

0

p

p

p

0

−

∫= f (x) dx

(5)
(5)
(5)

[30]

wdfoaYh (   θ  =  p − x 
túg       dθ  = − dx   
x  = 0 úg θ  = p iy x =  p úg θ  = 0
[0, p] m%%dka;rh ;=< f (x) ika;;sl neúka 

f (θ)  o ika;;sl fõ'    

p

p

0

0
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1
2 [55]

∫

∫

∫

∫

∫

=

=

=

=

=

=

=

=

=

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(10)

(10)

a

a

a

a

a
0

0

0

0

0

  I 

  I + J 

∴   I 

 (a − x)n

 (a − x)n + xn
dx

 (a − x)n + xn

  (a − x)n + xn
dx

     xn

 xn + (a − x)n dx

 [a − (a − x)]n

 [a −(a − x)]n+(a − x)n
dx

J

; by; uQQ,Or®uh fh°fuka

dx

a

0
[ x ]

a

 a fõ' 

   (iii)        

( (  )  ) 

=

=

=

=

=

=

(x + 2)3 (x + 5) dx

(5)

 (5)

(5) [25]

∫
2

0

∫
4

2

∫
4

2

−

u3 (u − 2 + 5) du

(u4 + 3u3) du

= [ u5

5
+ 3u4

 4

[ 4

2

1024
   5

 992
   5
1892
   5

1024  − 32        
       5

  32
   5

3 × 256
    4

3 × 16
    4

+

+

+

+

192  − 12     

180

(5)

(5)wdfoaYh (   u =  x + 2
túg       du =  dx   iy

            x  = 0  úg u  = 2
 x  = 2  úg  u  = 4
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 16.  ( i)  l1 = 0  yd l2 = 0  ys f–ok ,laIHh

P(x0 ,  y0) hehs .ksuq' 

tljr Y=kH fkdjk λ yd μ  mrdñ;s i|yd" 

λ l1 +  μ l2  = 0 iólrKh i,luq' 

tkï" λ(ax + by + c) +  μ  (px + qy + r)          = 0
         (λa + μ p)x + (λb+ μ q)y + (λc+ μ r)   = 0
fuh x  iy y ys talc iólrKhla neúka ir, fr®Ldjla ksrEmKh lrhs' 

l1 = 0,  P(x0 ,  y0) yryd hk neúka" ax0 + by0 + c =  0   1

l2 = 0,  P(x0 ,  y0) yryd hk neúka" px0 + qy0 + r =  0   2

λ 1   +  μ 2   ka" (λa + μ p)x0 + (λb+ μ q)y0 + (λc+ μ r)   = 0
tkï" λ l1 +  μ l2  = 0 ir, fr®Ldj P(x0 ,  y0) yryd hhs' 

∴ λ yd μ  mrdñ;sj, úúO w.h i|yd λ l1 +  μ l2  = 0 u.ska" l1 = 0 yd 

l2 = 0 ys f√ok ,laIHh yryd hk ´kEu ir, fr®Ldjla ksrEmKh 

flfr®' ^λ = 0 úg tu.ska l2 = 0 o" μ  = 0 úg l1 = 0 o fokq ,efí'& 

              (5)
            

by; isoaOdka;h wkqj λμ ≠  0 jk λ yd μ mrdñ;s weiqfrka 

AC ys iólrKh" 

λ (2x + 10y − 9) + μ (7x − 4y − 15) = 0 
λ (2x + 10y − 10 + 1) + μ (8x − x + y − 5y − 15) = 0
λ. [2(x + 5y − 5) + 1] + μ [(8x + y − 1) − (x + 5y − 5) − 19] = 0
fuu ir, fr®Ldj C yryd hk úg xc + 5yc − 5 = 0 yd 

8xc + yc − 1 = 0 neúka"

λ [2. (0) + 1] + μ [(0) − (0) − 19] = 0        (5)
λ − 19μ  = 0 
λ   = 19μ 

∴ AC ys iólrKh 19μ (2x + 10y − 9) + μ (7x − 4y −15) = 0  
μ ≠  0 neúka"            19 (2x + 10y − 9) + (7x − 4y −15) = 0 
                  45x + 186y − 186  = 0 
                      15x + 62y − 62  = 0      

l1 = ax + by + c = 0

l2 = px + qy + r = 0

p (x0 ,  y0)

(5)

 (5)

(10)

(10)

[30]

(5)

(5)
(5)

(5)

(5)

(5) [45]

(5)

 2x + 10y − 9 = 0 

7x − 4y − 15 = 0 

 8x + y − 1 = 0 

 x + 5y − 5 = 0 

A B

C

D
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  (ii)      x2 +  y2 − 10x − 8y + 31                 =     0 
(x2 − 5)2 + (y − 4)2 + 31 − 25 − 16   =    0 
(x − 5)2  + (y − 4)2  − 10                   =    0 
(x − 5)2  + (y − 4)2                   =    10  
∴ flakaøh       =    (5, 4) 
wrh          =   √ 10                                    [15]tall

(5)

(5)

(5)

 

            

5m − 4  − mα

(5 − α) m − 4 

[(5 − α) m − 4]2 

√ m2  +  1

√ m2  +  1

= √ 10

= √ 10

x  wlaIh u; msysá P(α,  0) ,laIHfha isg jD;a;hg we¢ 

iamr®Ylfha wkql%%uKh m hehs .ksuq'

túg iamr®Ylfha iólrKh"

y − 0 = m (x − α)
mx − y − mα = 0 
jD;a;h iamr®Y ùu i|yd                     rEmhg (5)

fuh m ys jr®.c iólrKhls' uQQ, m 1 yd m 2 kï" 

iamr®Yl fol ,ïn ùu i|yd m 1 × m 2 = −1 neúka"

fuh α  ys jr®.c iólrKhls' fuys úfõplh"                (5)

Δ
α  

>
  
0 neúka α i|yd ;d;a;aúl m%%Nskak w.h folla we;' 

∴  P(α,  0) wdldrfha ,laIH folla mj;S' 

(10)

(10)

(10)

(5)

(5)

(10) [60]

wkql%%uKh m 

P(α,  0) 

C (5, 4)

=  10(m2 + 1)

(25 − 10α + α2 − 10)m2 − 8(5 − α)m + 16 − 10 = 0 

(α2 − 10α + 15)m2 − 8(5− α)m + 6 = 0 

        6               
=  − 1α2  − 10α + 15

α2  − 10α + 21   =   0

Δ
α   

=   (10)
2  − 4 . 1. 21

      =    100  − 84
      =    16
       >   0
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 17'  (i) 

(5)

(5)
(5)

[25]

´kEu ABC ;%sfldaKhla i|yd iqmqre≥ wxlkfhka" fldaihsk kS;sh" 

a2  =   b2+ c2 − 2bc cos A 

tf,iu   b2 = c2 + a2   − 2ca cos B     1

       c2 = a2 + b2   − 2ab cos C      2

1   +  2   ka  b2 + c2 =  2a2   + b2+ c2 − 2a (c cos B + b cos C) 
⇒   a  =  c cos B + b cos C ;  a  ≠  0 ksid                   (5)
 (b + c) cos A + (c + a) cos B + (a + b) cos C
= (c cos B + b cos C) + (c cos A + a cos C) + (b cos A + a cos B)         
=  a + b + c

(5)
   

   (ii)    α  =  tan−1  β  =   tan−1  )(  5 
12 )( 3 

4
iy 

0 <  α, β  < π/ 2 iy tan β > tan α neúka β > α fõ' 

∴ 0 < α < β  <  π/ 2 fõ' 

cos (α − β)  =  cos α  cos β +  sin α  sin β
12 
13

48
65
63
65

15
65

 5 
13 =

 =

 =

. .4
5

3 
5

+    

+    

(5)
(5)

+    (5) (5)

        

)( 63 
65

)( 16 
65

2 × 128

   652

 =

 =

 =

α < β neúka sin (α − β)  < 0 fõ'

sin (α − β)  = √1 − cos2 (α − β)

√1 −

√

−

−

−

−

2

(5)
(5)

(5) [35]

  (iii)        tan 3x   =    tan (2x + x)

 

             

  tan 2x + tan x
1 −  tan 2x. tan x

 =

 =

 =

2tan x
1 −  tan2x

2tan x + tan x  − tan3 x
1 − tan2 x  − 2tan2 x

 =
3tan x  − tan3 x
1 −  3tan2 x  

+ tan x

 2tan x  
1 −  tan2x

1 − tan x. 

(5)

(5)

(5)
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λ (10)

tan 3x cot x   =  λ  hehs .ksuq'

túg λ  = 

∴                 ≥   0

3tan x  − tan3 x
1 −  3tan2 x  

( ) cot x   = 3 − tan2 x 
1 − 3tan2 x 

 3 −  λ
1 −  3λ

(5)

 3 −  λ
1−  3λ

, 3λ ≠  1  úg" (5)

(5)

∴  λ  ∈    [1/3 " 3) fõ' 

[40]

(5)
(5)

(5)

[15]

tan 3x − tan x  = 0 

(λ tan x − tan x)   = 0 

     (λ − 1) tan x    = 0
[1/3 " 3) ;=< λ fkdmj;sk neúka" λ  ≠ 1  

∴  úi∫ï ,efnkqfha tan x = 0 u.ska mu◊' 

tkï x = nπ  fuys n ∈ 

túg λ − 3λtan2 x −  3 +  tan2 x  =  0 

                  (1 − 3λ) tan2 x     =  3 −  λ

                    tan2 x     =  

1/3 3

(iv)     tu m%%;sf,dau ;%%sfldaKñ;sl Y%%s;j, m%%Odk w.h mrdi ms<sfj<ska" 

π/ 2 ≤ y  ≤  π/ 2  yd  0 ≤ y  ≤ π fõ'             + (5)
α   = sin−1 x  yd β  = cos−1 x hehs .ksuq'                                            

túg     sin  α   =  x yd sin  β =  x fõ' 

sin (α  + β )  =  sinα cosβ +  cosα sin β 

      =  x . x + 

      =  x2 + 1 −   x2 

      =  1 

− π/ 2 ≤ α + β  ≤ 3π
 2 

 neúka sin (α  + β ) =  1 jk úg α  + β  =  π
 2 

 fõ' 

∴ sin−1x  + cos−1 x   =  π/ 2

√1 − x2 √1 − x2. ;  by; m%%dka;r ;=< cosα > 0 yd sinβ  > 0 ksid

(5)

(5) 

 (10)

(5)
(5)

[35]

*  *  *
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w'fmd'i' ^W'fm<& Wmldrl iïuka;%Kh - 2014
L[KTOD���Ñ�K���II m;%%h 
ms<s;=re i|yd u. fmkaùu 

A fldgi 

        

1' P wxY=j muKla m%lafIamKh lf<a kï th kÛsN�:PØX�:L�h KHKV�R��WD�L_\G�P J���MN�OG�K�T 
hehs o .ksuq'

 

 P wxY=j  h2   ÇUOD�E\��NH¦6XJ���MN�OG�K�T1 L\�Q wxY=jg 
h
2 �ÇUOD�P\�J�MH©XJ���MN�OG�K

 T2 kï" 
         v

h/2
h/2

h/2
h/2

tTT2T1

u
<g

<g

0

 T1 + T2 = T fõ'   1     (5)                         

 P Z[< I½�P�LD�GUIKND���
    

 T  = uT   = h = u
g  

 u2

2g  
1
2  

L\�   (5)

 Q Z[< I½�P�LD�GUIKND�

       
h
2  =   1

2  
T2    gT2    (5)

 

 u2

4g  
 u2

2g2  

�

�

�

= 

= 

= 

gT2

2

T2

2

T2

 u
 32g ����T2 > 0  NVLG

1
2  

 ��� 1 ��ka T1 = T < T2  =  ug  
<    u

       32g
=  (32 <�1) u

 32g
     (5)

� IX\V�T2  >  T1  fõ' 

 Q Z[< M�S�V�K�ZHU¼K�KT�DI�D�P Z[< M�S�V�K�ZHU¾XJ� T2 < T1 OG�KOJ�IPU�K


 

u
g  

T2 < T1   =  u
 32g

(32 <�1) u
 32g

(32 <�1)< = = u
       32g

32(2 <������)        
     

(5)   [25]

�
� IPG�MJ�LGIPD�M�l+[a[fha��DMU.K�  a hehs o l+[a[hg LGIPD�M�Z[< I½��DMU.K�

 _
a

 hehs o .ksuq'               

mg

Mg

a
R

R

M

_

a

�(5)�U(PK�

S

          

� WÂJ�IPG�MJ�LGIPD�M�Z[< I½��DMU.K�= _
a

 a  fõ'

 moaO;shg  F  =  ma fh°fuka

         0  =  Ma + m (a <  a  cos _	��� �(5) 

     � ma   cos _�= (M 
 m	a  1

� IPG�MJ�LGIPD�M�l+[a[hg  s = ut + 12  at2  
fh°fuka"

           d  =  1
2  

at2  2          (5)



 l+[a[hg LGIPD�M�Z[< MJ� _   s = ut + 12  at2   fh°fuka"

       s =  12  a t2   3       (5)

 2 �L\� 3  ka     
s
d  

=   a
a  

          = 
M 
�m
����m

��    1
cos _            (5)

       � ms cos _����= (M 
�m)d                         [25]

�
� IQGD�K�µ�D�VIK\V�MfNDIND��¸QM�QHÂND��WÂJ�W\V�LVULD�P�I½��L[USOK�< N+�I½
�
 � A�LVJ�B I�OD�S�V�K�L_\G����MN�OG�K t1 kï"      

u

u

h

v

A

B

eu

d
O

  

  

v   =   u +  at  fh°fuka

0   =   v  < gt1

  
t1   =   v/g

A�LVJ�B�I�OD��VULD�S�V�K�L_\G�
       d  =   u.

   
t1   =    uv        

  g        
1

�

(5)

   

� IQGD�K�µ�D�VIK\V��¸QM��HIJN�P�I½�K
   u�QHÂND�IPG�G�PNVN�P�I½�K�  eu fõ'   (5)

� IQGD�KJ�B�LVJ�O�I�OD�KGXJ���MN�OG�K�t2 kï"

  d  = eut2

     �
   

t2     =   d        
 eu        

  =   v        
 ge    

          

 

  v         
 ge        

  v      
 ge        

���
  
t1  + 

 
t2   = v

g  
+ = (1+ e)

     

     (5)

 A�LVJ�B�\U\G�O�I�OD�S�V�K�L_\G�IQGD�KJ
             

     (5)

 

                  s  =  ut +  1
2  

gt2 fh°fuka" <h  = v  �t1 + t2 	  <  1
2  

g �t1 + t2 	
2  

                             =   v         
 ge        

 �1+ e	��v <�1
2  

g.   v         
 ge        

�1+ e	�
� � � �

� � � � � �������������=   v         
 ge        

 �1+ e	��v <   v         
 2e        

�1+ e	�
� � � � �����

� � � � � �������������=    v
2 �1+ e	
����2ge2      

�2e < �1+ e	�         

� � � � � �������������������=   v2 �e2 < 1	
����2ge2      

                               
     (5)

 

��������������������� � �������     2ghe2
    =   v2 �1< e2	� � � � ���������[25]

     

- 2 - 
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4'  u  km h<1  
 =                   =  ����u m

 3600 s
 5  u
18 m s<1 

H = FV fh°fuka" 

�����H  = R =�

��Ru  ����= 3600 H

W = 6T fh°fuka" 

�R + R 	1000 d   =  12   =�����M��=� 5u
18	

	 2
<���

�������R + R 	 d     =   25           
648

 Mu�

                R  du   =   25           
648

 Mu���<��Rdu

               =   25           
648

 Mu���<��3600 H d

 5  u
18

m s<1  5  u
18

����M   kg 

�R + R 	N

(5)

(5)

(10)

(5)

[25]

5' 

B (b)A (a)

R (r)

P

Q

O

S

��

�

�

 

a

AQ

OA +  AQ  =  a +      �b < a	

       OQ    =              �a  + 2b	

OQ

OP

OPAP

OA

= 

= 

= 

kAP+ 

=        < a     =                        < a   =        <�

= 

= 

2
3

2
5

2
5

AB  =     �b < a	

�a  + 2b	

�a  + 2b	

�a  + 2b	

�4b < 13a	����=�

. .  2
15

 k
15

 2
15

4b  

15
13a  

15

=  a  + 4kb  

15
+��1 <��������	13k

 15

(5)

(5)

(5)

(5)

(5)

2
3

2
3

1
3

1
3

fuh a I�ND�LDMGK�D��ÁX�L_\G�k  = 15
13

túg OR
 4 b  

13
4kb  

15OA kAP+ =        =        =         

���OR : OB   =    4 : 13        [25]

 

            

[ 4 jk mssgqj n,kak



- 4 - 

6'

 

 

AB  R.DY�X��O��VKGOUN�Q��   w,  R1,     R2 
fõ'

LX� �V��GM�L_\G�IXX�Q��� N�WDO��OD,+�
(C) úh hq;=h' túg"

d =  AD. cose��� =  AC cose. cose

���� � � =  AG cose. cose. cose

������� � � =  a cos3e

�������������cos3e�� =  d
a

(5)

(5)

(5)

(5) [25]

A

B

C

w

d

G

D

R2

R1

e
rEmh (5)

7' P(X) & 0 L\�P(Y) & 0 NVLG�P(X) .  P(Y) & 0  1     (5)

 kuq;a X  L\�Y ZIN+GN+�M<IKND�Q\V,DOGU�NVLG�P(X E�Y) = 0 2   (5)

 1  L\� 2  ka P(X E�Y) & P(X) . P(Y) 

 ���X  L\�Y  LVRD³�LDMGK�D��INGI½
�� � � � � � (5)

 (i)    P(A) = 1  
2

 L\�P(A\B) = 1
4 

 neúka P(A) &�P(A\B) fõ'

     ���A  L\�B  LVRD³�LDMGK�D��INGI½
��� � � � � (5)

 (ii)   P(A\ B) = 14  L\�P(B\A) = 1
3

 neúka �P(A E�B) &��0      (5)   

      ��A  L\�B  ZIN+GN+�M<IKND�Q\V,DOGU�INGI½
�� � � � �����[25]

 8'   P(A) = 1
2

,  P(B) = 1
4

,  P[(A E�Bv) F�(B E�Av)]  =  13                                      (5) 

 (i)    P(A F�B) < P(A E�B) = 1  
3

                   (5)

     �  P(A) +  P(B) < P(A E�B) <�P(A E�B) =  13
     �  2. P(A E�B) =� P(A) +  P(B) < 13

       =� 12 +  14  < 13

� � �����  P(A E�B) =�  
 5
24                    (5)

 (ii)    P(A\ B)    =   P(A E�B)
    P(B)

,  P(B)  ����� � � � �             (5)

    =    

 5
24
1
4

    =     5
6

                  (5)

                     
 [25]

[ 5 jk mssgqj n,kak



- 5 - 

9'   ks¯CIK 9 (   3,   5"  5"  6"  10"  13"  13"  x,  y 

  XG�K���QHÂND�x�L\�y�Z� IUND�ZYT��U¹ND�WOOD�I\GD���ÂK�KT� K
� � ��������(5)

� � X2+N+K���QHÂND�����3 + 5 + 5 + 6 + 10 + 13 + 13 + x + y  
                                9 

=  8 �           (5)

    x  +  y   = 17 

  x  = 5 I�L��NVXT
�WÂJ�y = 12                    (5)

  túg ks¯laIK 9 (   3,   5"  5"  5"  6"  10"  12"  13"  13 

  ��X2+LD�K� = 6                  (10)

                      
[25]

10'   ks¯laIK kjh ( xi  ; i = 1, 2, ... , 9   I�L��NVXT
�
 

-
9

i = 1

-
9

i = 1

-
9

i = 1

xi  =  25 = 9  = 225 

(xi < 25)2

       9
 =  42

� (xi < 25)2  =  16 = 9   =   144

túg  (5)

 (5)

 NM�L[�\NIKD�X2+N+K�+�kï"

 

  
9 + 3

+ ��= ����=  25            (5) 
-

9

i = 1
xi 

  + (15 + 20 + 40) 225 + 75 
     12

=
 

    

     NM�L[�\NIKD�L¸X��ZP�XNK�m�kï"

   

       

-
9

i = 1
(xi < 25)2   +  (15 < 25)2 +  (20 < 25)2 +  (40 < 25)2                                                                                    

(5) 

12
m�2��= 

  =  
144 + 100 + 25 + 225 
                12

  =  
494
 12

ÂS��GM���=      41.17                                                                                 (5)

��������m    =     341.17      [25]
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B fldgi 

11' (a)      

u f
B L

L - ZGIUGD\OK
B - IQGD�K�
f  - ZGIUGD\OIKD��DMU.K

hehs .ksuq' 
C

A

B
T

t1 t2
t0

<(g 
 f) 

u

 (10)

D

v 

t  = 0  úg
 

 

t  = 0  úg VB, L   =  VB, E   + VE, L  =   u  + 0       =   u                                                       (5)

�DMU.K���aB, L   =  aB, E   + aE, L    =    g +  f    =   (g 
 f)                                   (10)

P��I½��OG��P��LD�GUIK\V�OB  = t1  hehs o BD  =  t2  hehs o T  = t1 + t2  hehs o .ksuq'      (5)  

IQGD�IKD�S�V�K�LH�O��ÂJ��AOB ���VIOGD.IKD�MU��0�K�= BDC ���VIOGD.IKD�

MU��0�K�NVLG�L\�AOB ���VIOGD.K�D�BDC ���VIOGD.K�D�LXU(P6�NVLG�t1  =  t2    =  T
2

      (10)

IQGD�IKD��DMU.K�LH�O6IXND�� u
t1

   = g 
 f          (10)

���f  =  u
t1

< g

         =  2u
T

 < g                     (5)

         =  1
T

[2u <�gT] ;   2u <�gT � 0 

    u ��12 �gT                       [55]

    

  (b)(i) 

 60$

u 

u 3�

= =

u 3� ���������<�u3�
�

u 3�
�

u 3�
�

u 

e

u
2

tan e�  = u
2

��
3�
�
��u

=
3�
�

� e�  =  /��

� L� UH�NHIM\V�P��I½�K�:� ØND�60$�OD�NHI�N\VUJ�u fõ' 

 (10)

 (10)

[25]

   (5)VB, E   =  VB, A   + VA, E    
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    (ii)     KTR�NHMJ�LGIPDOD,M�L� UH�NHIM\V�S�V�K�L�OXT
��
  

u 3�M 

B A 30$
 30$

d km

 (10) 

 

 keõ fRO�WOVINOJ�ZGLNDN�X�MN�ÂJ��L� UH�NHM�PV\VJN��OD,+K�M hehs .ksuq'  

� KTR�NHIM\V�LVJ�L� UH�NHIM\V�f�[<K�= 300$������������������������������������������������������������������ (10)�

� AWN¸�:� ØND�60$�OD�QJ\VU�f<GMJ�I½
	�

� NH½�IRO�Z�U�IOªX�ÇU�� =  AM
       =   d cos 30$� � � � � �

        =   d 3�
�

  km           (10)

               [30]

   (iii) 

��
3 �
�

u
WX�OG�K�=

u 3�M 

P 

Q

B A

 30$

d

0.9d

0.9d

 (10)

_
_

d 3�
�

IX\V�cos _ =  d3�
�

���sin _  = 

 PQ   =   2 .

�� ��
�d

��
��

 =  
3�
�

�

3��

d  sin _  = ���d
10

2 .      3�
3��

      = d  3�
 5

L� UH�NHM�P LVJ�Q I�OD��XND�OUN�OG�K�� ��ZGO��X.KJ�
�ODÁXJ�EY�ZH�


(10)

(10)

d  3�
 5

d  3�
5u

h

=

=

=�������¹NV�D� �

d  3���
u

¹NV�D� �

(10)

[40]

3�
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12'   

O
a

R

P P

v

mg

//6

_

C

B

A

IPE = 0 uÜgu  

   (i)   

I  = mu  �   u  =  Im

A \V��Z[< MJ� �f<GMJ�I  = �� �(mv)  fh°fuka" 

(10) [10] 

    (ii)   

 1
2

  mv2 < mg (a cos _ < a sin //6)  =   12  mu2      

�    v2  =� u2  +  ga(2 cos _ < 1)  �     v  =   ��u2  + ga(2 cos _ < 1) 3

Z[< I½�PV\VJT¸�ZMLD�G�IRO�L�OG�<OD�V�L[LD�¨�V�NVKXK�IK�IXND�

(10)

(20)

wxY=jg PO�f<GMJ�F  = �ma fh°fuka" 

R < mg cos _   =  m. 

���R  = mg cos _ +

=   m
 a

 �u2  + 3ga cos _ < ga�

 v2

 a
 m
 a

(10)

[50](10)

�u2  + ga(2 cos _ < 1)�

    (iii)  IX\V�_�PV\VJN�P�GND�UK��<//3 )�_�)�2/
 3

 MN�PØf�I½
� � � � ������(5)

 wxY=j B OUG��¦G�MN�ÂJ�_�=�2/ 3 
fõ' 

 túg 
 v2  = �u2  + ga  (<2 =��1

2
�< 1)  =  u2  < 2ga   (10)  �  u2  *�2ga úh hq;=h'       (5) 

 R =  m
 a

 �u2  + 3ga (<�1
2

) <�ga��=  m
 a

 (u2 < 5 ga 
2 

)  (10)  �  u2  *��5 ga 
2 

 úh hq;=h'              (5)

 � wxY=j B IM���¦G�ÁX�L_\G��E\��ZM<+�G�IROX�LHPVU6XJ�

 �u2  *� 5 ga  
2 

 � 
I

2

m2
 * 5 ga 

2 
            (10) 

  

         I
2  
*   m2

 4
 =�10ga 

   
             I

  
*   m

 2 310ga � � � � � � � �������[45]
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    (iv)  wxY=j  B \V��PG��IKND�EM�DMN�P�I½�K�w kï"

w2  =  u2  < 2ga  > 0
wxY=fõ" B LVJ�A f;la" ��S�V�K�L_\G�s  =  ut  

fh°fuka"

2a cos  /
6

 =  w sin  /
6

. t 

�33  a   2 =  wt

   S�V�K�L_\G�s  =  ut 
 1
2

 at2 
fh°fuka"

<2a  sin  /
6

 =  w cos  /
6

 t  < 1
2

 gt2 

��  ka" <a   = w. 33
2

 .  233    a
w

 < 1
2

 g .  ��=��a2

  w2

��������<a      =  3a  <�6g a2

   w2

6ga2                   =  4aw2

   3ga                =  2  (u2  <�2ga) 
          2u2    =  7ga     

      
I

2

m2
  = 

7 ga 
2 

        I   = m 3 7  ga 
2

  =   m
 2 314ga

 A

 B

2a 

//6

//6

w
(5)

(10)

(10)

(10)

(10)

[45]

13'    AB �ND� I½�LDMG1GÂO�f��3l ; P��+LD��G�XGPG[OK��mg

      (i)    

B

l   (> 3l)

mg 

A

T

LX� �V��PV\V©I¸��AB = l  (l    > 3l) hehs .ksuq'

Z[< I½�LX� �V��GM�LH�O6IXND�

T  =  mg
                

3mg.  (l  
< 3l)  =  mg

              3l

l   < 3l  =  l         
   l    ��  =  4l
��LX� �V��PV\V©XJ�A LVJ�ZH�V�LVULD�ÇU� =  4l

(10)

(10)

(10)
  [30]  

�
    (ii)  XTÇM�L_\G�<OD�V�L[LD�¨�V�NVKXIKND�

 
1
2  m � + mg. 4l  =  12  mu2 +�� � � �����(10)

 ��u2    =  8gl                    (5)

 ��u    =  232gl � � � � � � � � ���������[15]

 [� UH�DMK�KJI�D�XTÇI½�S�V�K�LH�O6IXND�R�IXX�P��V0�K��HI¶
]
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(iii)  XTÇIM\V�\G�Z[< IM\V��HJTX�L�OXT
�
� ������HJTXJ�IPU�� ��������HJTXJ�PLT�
  m     u  2m     u 

 
 

  m     u
  
 ��X+�G�L[LD�¨�V�NVKXK�IK�IXND�

    2mu 
     =   mu + 0          (10)

     � u 
      =    12  u  =  32gl            (5)        [15]

(iv) 

2m Ŵx =  2mg < 3mg �x < 3l)
    3l

Ŵx      =   g <
�

���������=  < g
2l

��x < 5l)

 g
2l

�x < 3l)

ZN� UHM�LVÇMN�S�V�IKD��L[KTOD��MLD� M�A LVJ�x�LVULD�ÇUOD�
P\�VND�PV\VJN�ZMLD�GMOD��NVXT
� 

x  >  l  I½
�L[KTOD��MLD� M�L_\G�  F  = �ma fh°fuka"

2mg < T 
  = 2m Ŵx                      

 (10)
  

   

B

x (> l  ) 

mg 

A

T  

 (10)

 (10)

 (10)

 (10)  [50]

fuh Ŵy = <�t2y  ZGOGUK��N6
� g
2l

 > 0 neúka"

IX\V�t2  =   g
2l

 \G�y   =  x < 5l  fõ'

��L[KTOD��MLD� IM\V�S�V�K�LU��ZNTMU��6�MN�Z�U�IOGDÑO�P�I½�K�t  =   g
2l3  fõ'

IÅD�N�OG�GMU��K��T   =  2/�
t 

 =  2/
 g
2l3

  = 2/ 2l
g3

 

(v)   L[KTOD��MLD� I½�LU��ZNTMU��6�S�V�IK\V�IRGD�N�IODNDÀK�A  LVJ�5l LVULD�ÇUOVND�PV\VJKV
�

W\V�ÂLD�GUK�a kï"

v2
 =  t2  �a2 < y2)  fh°fuka"

v2
 =   g

2l
 �a2 <�x < 5l)2] fõ' 

x  >  l  =  4l jk úg v = 32gl NVLG��

    2gl   =  g
2l

 �a2 <��4l < 5l)2] 

            =  g
2l

 �a2 <�l2] 

 (10)

 (10)

        

�  4l2   = a2 <�l2 
���a     =  35 l

��S�V�KJ�QG2G�INGÁX�PVÑL�L6�VIX\V�ZMX�:L�5l 
�a  tkï �5
�35 ) l úh hq;=h' 

       

 (10)

[40] (10)

- 10 - 
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14' (a) ha + +b  =  0  ��ha  = <+b

kuq;a a  b neúka ha   <+b fõ'

��ha  =  <+b ÂK�\HODIOD�ha \G�<+b IMN�IMNX�Z1V< N+�IIR<VOKOD�ÁX�X�VND�PXÑ


��ha  = 0  L\�<+b  = 0 fõ'            (10)

kuq;a a & 0  L\�b & 0 neúka h�= 0  L\�<+  = 0 úh hq;= fõ' 

� h  = 0  L\�+  = 0 fõ'            (10)

ÂI�GDX�M<IKND�

h�= +  = 0 jk úg ha + +b  =  0 +  0  =  0 fõ'           (5)

� ha + +b  =  0  jkqfha h�= +  = 0 X�N¸�PXÑ
� � � � � � [25]

     

B C
D

A
O a

Eb

 BD   =   3 BC  ��BD  =  3 BC  =  3a   (BC = OA = a  NVLG)    (5)

 OD  =   OB + BD  =  b +  3a   =  3a  +  b     (10)

 OE  =   h�OD  �   OE  =  h�OD  =  h�(3a  +  b)      (5)

 kuq;a" OE  =  OA + AE  =  a + +�AC  =  a + +�b (AC = OB = b  NVLG)   (5)

 ����h�(3a  +  b) =  a + +�b 

 (3h  <  1) a  + (h  < +) b   =  0         (5)

 a  b  NVLG��3h  < 1 =  0  L\  h  < +   =  0  fõ' 

 � h  =  +   =  1
3

  fõ'       (10) 

 a  =  x1i + y1 j  L\�b = x2i + y2 j        [40]

 OACB IUG¸QLKOD�ÁXJ�OA = OB

  �  OA OB =         (5)  

  ��� a  b=

  �� x1
2  y1

2
+ ���=�� x2

2  y2
2

+ ���� � � � ���� ��(5)  [10]

- 11 - 
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E  =   <
     =   <�90a <�15a + 30a + 90a

     =   15a 

     =   �0 

30 33 = =3a3 <�5 2 3a3 4 3a32 3a3sin     + 10 = + 15 =�sin /
3

/
3

sin /
3

��PRD2�VK�LX� �V��ÂK�ING\HOVK


3a3
3a

 = 
33
1 ��e���= /

6

QR   =  3a2 + 9a23  = 2 3a3

fOD�O��AD  \G�QR IU�/G�E \V��\XTI½�KHKV��NVXT
�
túg DE  =  3a3

    tan e    =

 (10)

 (10)

 (5)

 (10)

P
B

Q

C
R

D

E

S

10 15

5

A

e

h

+

30 33

AB = 6a

BC = 2 3a3

      (i) 

    (b)     
 

     (ii) moaO;sh hq.auhlg W!kkh fõ kï"   

  X  =  0 L\�  Y  =  0  úh hq;=h'            (10)

  X  =  0 ���<�  (5)
/
6

/
6

/
6

/
6

30 33 5 cos     +  10 cos      + 15 cos      <�h�cos������ = �����<

30 33<� 20 =       < h��

2
33

2
33 = ���

= � = �
2
33h 20 33 60 33<�

2
33<40

2
<�h������= 40

�

 

Y  =  0  ���<�+��+ 5 sin       + 10 sin     <�15 sin      <�h sin        = ����� � ���(5)/
6

/
6

/
6

/
6

              ��<�+�� = �h��sin�����

              �����+�� = �<�h��sin�����

              ��������� = ����40�=�

              ��������� = ����20�

/
6

/
6

1
2

       (iii)  moaO;sh AD  f<GMJ�10 N n,hlg W!kkh fõ kï"

   AD�f<GMJ�L[USOK�= 10 N L\�AD J��¸Q�L[USOK��= 0 úh hq;=h'  (10) 

  ������+��+ h��sin �/
6
��= 10        L\� �  X  =  0 

 �������+� = <h��sin �/
6
��+ 10   (5)  L\� ��h  =  <40   (5)

     = ����40�=��12 ��+ 10

    = ���30��� � � � � � � � ������[75]

� � � � � � � �
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15' (a)  

A D

CB

Y Y

W

hWhW

XX e
           (5) 

� � � PRD2�VIKD�LX¹�VIKND�e��=  /
3

     (5)

  (i) PRD2�VIKD�LX� �V��GM�LH�O6IXND�

    2Y  =  W + 2hW

        Y  =  (h�+ 12 ) W                 (10)

  AB R.DIY\V�LX� �V��GM�L_\G�B MJG�!4U�.��HN6IXND�

  

B hW . 2a cos     < Y .  4a cos     + X .  4a sin       = 0/
3

/
3

X .  2 3a3 =  (h�+ 12 ) W .  2a < hW a  

X    =  
33

  1
2 [hW +W]

33
  W
2= (h +1) 

/
3

 (10)      [30]

 

 

  (ii)  AB R.DIY\V�PX.OD�LX� �V��GM�LH�O��ÂJ�� �� �

  BC oKav u; B \V�P��VO�VKGI½��VULD�L[USOK�X1 o 

 rEmh (10)

A

B

Y

Y1

X1

hW

X /
3� � LVULD�L[USOK�Y1 R�I�L��NVXT
�WÂJ��

  

X1     =   X 

2Y1    =  W

 Y1    =        W               (5)       [20]

33
  W
2 = (h +1)     (5)

1
2

 

 (iii)  3 a3
 2

3 3
4

1 
2a

 =  . tan _���=  

����h +1��=  4 
�����������h  ��=  3 

33 2Y1 
 X1 

 W 
2 

;jo  tan _��= = = . 
W(h +1)

33
 (h +1)

3 3
4

�  �������= 33
 (h +1)

CB WX1 X1

Y1
Y1

_

(5) 

(5) 

(5) 

(5) [25] 

                 (5)
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 (b)  
4

1

3

2

5

A

2W

W W

B C

DE

SR

(i) LX¹�VIKND�R = S
 LX� �V��GM�L_\G�  2S = 4W ���S = 2W

 LJ\N���A MJG�!4U�.��HN6IXND�R�S �HI¶
��� � �� (15) [15]

(ii) PRD2�VIKD�LX¹�VK�LH�O6IXND�AB  L\�CB, AE  L\�
 CD, BE  L\�BD KNT�RaT�KT��M��P��+GQ��LXGN�QM��HI¶
�� (10) 

� IQGD�Z[ONK�ZNTM�P��+GQ��LJ\N�ZH_6IXND��

4

1 3

2

5

��Û
U(PK�(15)

3

3

5

5

2

2

1

1

3

4

=

+

=

=

= =

2W VHF���Û� ��4W

 33
2W WDQ���Û� ��2W

 33

 W
 33

2W

 33
2W

 33
 33  W

= 2W

 33  W

4W

 33

oKAv 
m%;Hdn,h 

úYd,;ajh iajNdjh 

AB, CB ZG��VK�

AE, CD I�UPTX�

BE, BD ZG��VK�

DE I�UPTX�

2W

 33

2W

 33

(5) + (5)

(5) + (5)

(5) + (5)

(5)

                 [60]
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16. (a)    

          
 

 

Q

P

X

r

e

<_

_ be

Y

O

=

=

=

= (30)

0
_

<_

0
_

<_

mr2 cos de

mr de

r �sine �
_

<_

�e �
_

<_

r ��� sin _
������_

r sin _
��_

X
x

bx

Y

O

LX¹�VIKND��� N6�O¸µIKD�LDOND2�IODNDÀK�G = (x      , 0)
I�L��NVXT
�

O¸µIKD�IU��K�!N�DMK�m kï"

LX¹�VIKND��ZGLD�UIKD�LDOND2�IODNDÀK�G  = (x      , 0) I�L�
�NVXT
�ZGLD�UIKD�P',D*¨O�!N�DMK�l�kï"

4r
3/ (30)

=

=

=

0
r

0
l/x

0
r

0
l/x dx

(x sin // 2) dx
     // 2

r

0
�x3/ 3�

r

0
�x2/ 2�

2 
/

x      

x      

       

jia;=j ialkaOh 
ialkaO flakaøhg 

O LVJ�ÇU�

1
2
/r2. m 4r

3/

ABC L\�ADC L\V��L[KTOD��MLD� I½�LDOND2�IODNDÀK�G" LX¹�V�ZOD,K�X��PV\VJKV

OG = x       hehs .ksuq' 

x      

(20)

=

=

=

-mr xr

    -mr

/r
 2

2r
 k

4r
3/

<1
2
/r2m�. /rk  .  

(rm + 2k) 

4r
3/ (rm + 2k) 

 rm < 3k .

O

C

B

A
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jia;=j ialkaOh 
ialkaO flakaøhg 

O LVJ�ÇU�

O

C

B

A

D

O

A

D

C

/r .  k

/r
 2

�rm +  2k�

2r
/

<

x      

�� L[KTOD�K�A �OD,+IKND�NVR\ILD�W�D�G�ZH�V�ÂJ�
 

    

W KNT�L[KTOD��MLD� I½�QUKV
�
LX� �V��GM�L_\G�AG LVULD�ÂK�KT� K
�

túg e  = tan<1
  �������	OG

OA

  = tan<1  
(rm + 2k) 

 rm < 3k 
3/� �                    

(10)  

A g LVULDM�P\�VND�O�PV\VJKV�N¸�WÂJ�e�= 0 úh hq;=h' 

^tkï O > G ÂK�KT� K
	�
���rm = 3k
���k :� m  = �r : 3     (10)    [120]

 rm � 3k  úg  rm � 3k  úg

O

A

B

W

C

D

G

e

(10)

D

A
B

C

W

G
O

e

(10)
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16' (b)   

(10)

W
B

S
A

G

R = W

h

e

W
 sin (    <�e��+ h)/

2

R
 sin (    <�e)/

2

S
 sin h

= =

/
2

/
2

R = W neúka" sin [    < (e��< h)] = sin (    <�e)

cos (e��< h)  = cos e

cos e��cos h + sin e��sin h ��= cos e

tan e���=�� 

tan     ,  h�&��0  neúka , sin

=�� 

=�� 

sin h
1 < cos h

h
2

2 sin2 
h
2

h
2

h
2

2 sin cos 

h
2

0 <  e  <      neúka ,  e�=��     /
2

h
2

(10) 

(10) [30]

&��0

  

17'(a)  A : ´MU�IM�_L�J�KGX�
  B : LI�GL�IM�_L�J�KGX
  C : IPGÇ�IM�_L�J�KGX
  F : MYG�DX�OHX�V�XGß�MU��K�¹�J��HN6X�

  P (A)  =  25 ,         P (B)  =  25 ,        P (C)  =  15

  P (F|A) =  15 ,   P (F|B) =  12 ,   P (F|C) =  35  

 (i) P (F)   =   P (A). P (F|A) +  P (B) .  P (F|B) +  P (C) . P (F|C) (10)

  =   2
5

 .  15  +  25  .  12  +  15  .  35

  =    125  [2 + 5 + 3] 

  =   10
25   =   25                                                                                                       (10) [20]
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    (ii)            P (F )  =   1 < P (F) = 1 <  25   =  35  

                    P (A|F )   =   P (A) .  P (F |A) 
P (F )    

 =  2
5

 (1 <�15 ) =��35 �=   815                               (10)

  WI�LX�� P (B/ F ,)  =  1
3

                  P (C/ F ,)  =  1
3

  �� P (A|F )  >  P (B|F ) =   P (C|F )

                    ´MU�IM�_L�J�KGX�NVLG�K
��������������������������������������������������(10)   [20]

 (iii)            X : ZYT��U¹ND�fN�IROO�M�D�MYG�DX�OHX�V�XGß�MU��K�¹�J��HN6X
  P (X)   =  PARMLD�IROO��¹�J��HN6X	�+ P ARMLD�� NO��¹�J��HN6X	�

   =  C
�

�
�P (F)�

�
� �P (F)�

�
��1 <�P (F)��+        (10)

   =  3  =   425  =��35
�+    8

125
     =  36 + 8 

   125
   =   44

125            (10)  [20] 

      (iv)   A1 : P�XTMHNDNG�´MU�IM�_L�J�KGX�
 A2 : IRMHNDNG�´MU�IM�_L�J�KGX
 B1 : P�XTMHNDNG�LI�GL�IM�_L�J�KGX
 B2 : IRMHNDNG�LI�GL�IM�_L�J�KGX
 C1 : P�XTMHNDNG�IPGÇ�IM�_L�J�KGX
 C2 : IRMHNDNG�IPGÇ�IM�_L�J�KGX��KHKV��NVXT
�

  túg"  P (A1)  = P (A2) =  25 ,    P (B1)  = P (B2) =  25 ,   P (C1)  = P (C2) =  15  
  Y : 7MTND�IRIRNGX�WOX�LD�GNKOJ�KGX�I�L��NVXT
�
  túg  P (Y)   =    P (A1E A2) +  P (B1E B2) + P (C1E C2)      (10)

          =    (�25 )2 

+  (�25 )2 

+  (�15 )2 

        =   
 4
25

 +    4
25

 +    1
25

          =   
 9
25

          (10)   [20] 

 (b)  xi  ;  i  =  1, 2, 3, ..., n  o;a; LX4\KO��

� � X2+N+K� x         =  -
n 

i =  1
 xi 1

n         (10)

      
� � L¸X��ZP�XNK���  = 3sx

1
n -

n 

i =  1
 �xi < ��	x        

�
     (10)
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    ui  =  a + bxi  ;  a, b  >  0,  i = 1, 2, 3, ... , n

      u       =  
-

n 

i =  1
 ui 

n

-
n 

i =  1
 xi 

n

-
n 

i =  1

  (a + bxi  )

n

-
n 

i =  1
-

n 

i =  1

  a + b      xi  

n
na 
 n

+ b= = = 

         =  a + bx                                                                                (10)

  

   

= su
2 -

n 

i =  1
  (ui < u        )2

n
-

n 

i =  1
  (a + bxi  < a < bx        )2= = 1

n (xi < x     )2
-

n 

i =  1

 b2

 n

= sx
2b2

                (10)

  

         xi  ;  i = 1, 2, 3, ..., n   yi ;  i =1, 2, 3, ... , n
          x       = 35,   sx  = 4 y       = 19,   sy  =  12

 5

         ui   =  70 +  3xi 

         u        =  70 +  3x            

                  =  70 +  3 = 35

                        =  175                 (5)

   
                         su   

2   

 =         mx
232

 

                   =  9 =  16

                    su   =  3 =  4    =  12                 (5)

          ui   =  a + byi  

   u        =  a + by    ��� 175  =  a + 19b     �� a + 19b =  175     1

             
su

2   
=         sy

2b2
    ��� 144  =   b2 .  122

 52
  �� b2   =  25             2

   1  L\�� 2   ka   b =  5                                                                                       (5) 
                                    a =  80                                                                                     (5)

   xi   =  55 J�ZNTU(P��ui  PØXG.K�� ��Z�K�=  70 + 3  =  55 = 235 

   yi   =  32 J�ZNTU(P��ui  PØXG.K�� ��Z�K�=  80 + 5  =  32 = 240
   �    yi  PØXG.K�� ��32 L_\G�xi  PØXG.K�� ��55 g we;s w.hg

� �� MYG�MH�Z�KOD�ui  PØXG.K�� ��ZH�
��������������������������������������������(10)   [70]

* * *
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