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A fldgi 
ms<s;=re 

 
01' .Ks; wNHqyk uQ,O¾uh Ndú;fhka ish¨ 𝑛 ∈ ℤ+ i|yd   

∑2𝑟(2𝑟2 − 1) = 𝑛(𝑛 + 1) (𝑛2 + 𝑛 − 1)

𝑛

𝑟=1

           nj fmkajkak'  

ms<s;=r -  

n=1   úg    L.H.S  = ∑ 2𝑟(2𝑟2 − 1)1
𝑟=1  

   = 2.1(2.12 − 1) 

   = 2 ⫽ 

      L.H.S.  = 1 (1+1)(12 + 1 − 1) 

   = 2 ⫽ 

∴ n = 1 g,  L.H.S. = R.H.S. 

∴ n = 1 g" m%;sM,h i;H fõ'  

 

n = p,   (p∈ ℤ+)   i|yd m%;sM,h i;H kï ^Wml,amkh& 

∑2𝑟(2𝑟2 − 1) = 𝑝(𝑝 + 1)(𝑝2 + 𝑝 − 1) ── ①

𝑝

𝑟=1

 

oeka   n=(p+1)   i|yd m%;sM,h i;H nj idOkh"  

fï i|yd  ①  Wml,amkfha fomigu" fuu fY%a‚fha  (p+1)  jk moh" 

𝑇(𝑝+1)   tl;= lruq' 

 

  

 
w'fmd'i' Wiia fm< 

13 fY%aKsh 

ixhqla; .Ks;h I 
meh ;=khs 

 
 
 

5 

5 
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túg 

① ⇒  

          ∑2𝑟(2𝑟2 − 1) + 𝑇𝑝+1      = 𝑝(𝑝 + 1)(𝑝
2 + 𝑝 − 1) + 𝑇(𝑝+1) 

𝑝

𝑟=1

 

 

              ∑ 2𝑟(2𝑟2 − 1) 

(𝑝+1)

𝑟=1

            = 𝑝(𝑝 + 1)(𝑝2 + 𝑝 − 1) + 2(𝑝 + 1)[2(𝑝 + 1)2 − 1] 

      = (p+1)[𝑝3 + 𝑝2 − 𝑝 + 4𝑝2 + 8𝑝 + 2] 

      = (p+1)( 𝑝3 + 5𝑝2 + 7𝑝 + 2) 

     = (p+1)(p+2)( 𝑝2 + 3𝑝 + 1) 

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

∴ n = 1 g" m%;sM,h i;H jQ w;r"   n=p   g i;H kï"   n =(p+1)   i|yd o i;H nj 
idOkh fõ'  

∴ .Ks; wNHQyk uQ,O¾uh g wkqj" ish¨   𝑛 ∈ ℤ+   i|yd m%;sM,h i;H fõ'   

 
 

  

5 

5 

5 
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02' y =3 | 3-x|   yd   y = |x|-2   Y%s;j, m%ia:dr tlu oxy   ;,hla u; i,l=Kq lr olajkak' 

tu.ska"  |x-1|-3|x-4|>2  wiudk;dj imqrd,k   𝑥 ∈ ℝ    w.h l=,lh ,shd olajkak'  

 

ms<s;=r -  

y1 = 3 (3-x) 

     = 9 - 3x 

y1 = 3 (3-x) 

     = 9 - 3x 

y1 = -3 (3-x) 

     = 3x - 9 

y2 = -x - 2 y2 = x - 2 y2 = x - 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

y1 = 9 y1 = 0 

y2 =  - 2 y2 = 1 

x = 0 x = 3 

(y1)L= 9 - 3x (y1)R= 3x - 9 

(y2)R =  x - 2 (y2)L=  -x - 2 

9 

-9 

P Q 

P ,nd .ekSu i|yd 

(y1)L = (y2)R  úi¢h hq;= w;r 

Q ,nd .ekSu i|yd" 

(y1)R = (y2)R  úi¢h hq;=h 

3 

-2 

5 

5 
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     (𝑦1)𝐿 =  (𝑦2)𝑅  

  9 − 3𝑥 =  𝑥 −  2 

      𝑥 =  
11

4
 ⫽ 

 

      (𝑦1)𝑅 =  (𝑦2)𝑅 

  3𝑥 −  9 =  𝑥 −  2  

        𝑥 =  
7

2
 ⫽ 

 

∴  𝑦1  <  𝑦2    jkqfha   P   yd   Q   w;r   x   w.hhkays§ h'  

∴  𝑦1  <  𝑦2    ⇔
11

4
  <  𝑥 <

7

2
    

3 | 3 − 𝑥 | < |𝑥| − 2 ⇔
11

4
< 𝑥 <

7

2
 

   𝑥 ⟶ (𝑥 −  1)   f,i wdfoaY l< úg  

3 | 3 − 1(𝑥 − 1)| < |𝑥 − 1| − 2 ⇔
11

4
< (𝑥 − 1) <

7

2
 

3 | 4 −  𝑥 |  <  | 𝑥 −  1 |  −  2 ⇔ 
11

4
 +  1 <  𝑥 <  

7

2
  +  1 

3 | 𝑥 −  4 |  <  | 𝑥 −  1 |  −  2 ⇔ 
15

4
  <  𝑥  <  

9

2
    

 ∴ | 𝑥 −  1 |  −  3 | 𝑥 −  4 |  >  2   wiudk;dj imqrd,k    𝑥    w.h mrdih 

15

4
< 𝑥 <

9

2
,   𝑥 ∈ ℝ  

 

  

P 

Q 

5 

5 

5 
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03'  Ƶ = 2+ 𝑖   හා   Ƶ′ = 𝑥 + 𝑖𝑦   hehs .ksuq' 

|Ƶ| + Ƶ′

|Ƶ| − Ƶ′
 = 
|Ƶ|2 −  |Ƶ′|2+ 2 |Ƶ| 𝐼𝑚 (Ƶ′)𝑖

|Ƶ|2 +  |Ƶ′|2− 2 |Ƶ| 𝑅𝑒 (Ƶ′)
 

f,i oelaúh yels nj fmkajkak' 

;jÿrg;a"   |Ƶ| =  |Ƶ′|   kï túg    
|Ƶ| + Ƶ′

|Ƶ| − Ƶ′
     hkak yqfola w;d;aúl nj wfmdaykh lrkak'   

ms<s;=r - 

|Ƶ| + Ƶ′

|Ƶ| − Ƶ′
  = 

√5 + (𝑥+𝑖𝑦) 

√5 − (𝑥+𝑖𝑦) 
 =  
(√5 + 𝑥) + 𝑖𝑦 

(√5− 𝑥) − 𝑖𝑦 
 

= 
[(√5 + 𝑥) +𝑖𝑦] 

[(√5 − 𝑥)− 𝑖𝑦] 
   
[(√5− 𝑥) + 𝑖𝑦] 

[(√5 − 𝑥) + 𝑖𝑦]
 

= 
[(5 − 𝑥2)− 𝑦2]+[𝑦(√5 + 𝑥)+𝑦 (√5− 𝑥)]𝑖

(√5 − 𝑥)
2
+ 𝑦2

   

= 
5− (𝑥2+ 𝑦2)+ 2√5𝑦 𝑖 

5+ (𝑥2+ 𝑦2)− 2√5𝑥 
   

        
 |Ƶ|2− |Ƶ′|

2
+2 |Ƶ| 𝐼𝑚 (Ƶ′)𝑖  

|Ƶ|2+ |Ƶ′|2−2 |Ƶ| 𝑅𝑒 (Ƶ′)
  ⫽ 

දැන්,   |Ƶ| =  |Ƶ′|   විට  

|Ƶ| + Ƶ′

|Ƶ| − Ƶ′
  = 

 |Ƶ|2− |Ƶ|2+2 |Ƶ| 𝐼𝑚 (Ƶ′)𝑖  

|Ƶ|2+ |Ƶ|2−2 |Ƶ| 𝑅𝑒 (Ƶ′)
   

= 
 𝐼𝑚 (Ƶ′)𝑖  

|Ƶ|−  𝑅𝑒 (Ƶ′)
 

fuys  𝐼𝑚 (Ƶ′),  |Ƶ|, 𝑅𝑒 (Ƶ′) ∈ ℝ    neúka     λ ∈ ℝ    i|yd fuh 

|Ƶ| + Ƶ′

|Ƶ| − Ƶ′
 = λ𝑖    f,i oelaúh yel' 

∴ fuh yqfola w;d;aúl fõ'  ⫽ 

  

5 

5 

5 

5 

5 
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04' ish¨ Ok ksÅ,   n   i|yd   32𝑛+1 − 3. 2𝑛   hkak   21   ka fnÈh yels nj" oaúmo m%idrKh 
fhdod .ksñka idOkh lrkak'  

 

ms<s;=r - 

32𝑛+1  = 3. 32𝑛 

= 3. (32)𝑛 

= 3. 9𝑛 

= 3. (2 + 7)𝑛 

= 3[𝑛𝐶0. 2
𝑛+𝑛𝐶1. 2

(𝑛−1). 7+𝑛𝐶2. 2
(𝑛−2). 72+.… . . …+𝑛 𝐶𝑛. 7

𝑛] 

= 3.1. 2𝑛 + 3.7 [𝑛𝐶1. 2
(𝑛−1)+𝑛𝐶22

(𝑛−2). 7+.…+ 7(𝑛−1⏟                        ]
λ    hehs .ksuq

 

ish¨   n ∈ ℤ+    i|yd    λ ∈ ℤ    fõ' 

∴ 3(2𝑛+1) = 3. 2𝑛 + 21 λ 

∴ 3(2𝑛+1) − 3. 2𝑛 = 21 λ 

∴ λ    hkq ksÅ,hla neúka ish¨    n ∈ ℤ+    i|yd    3(2𝑛+1) − 3. 2𝑛    hkak   21   ka fnfoa'  

 

05'  lim
𝑥→0

(
𝑥4

tan2 4𝑥−𝑆𝑖𝑛2 4𝑥
) = 

1

256
    nj fmkajkak'  

 

ms<s;=r - 

lim
𝑥→0

(
𝑥4

tan2 4𝑥 − 𝑆𝑖𝑛2 4𝑥
) 

= lim
𝑥→0

 
𝑥4

(tan 4𝑥−𝑆𝑖𝑛 4𝑥) (tan 4𝑥+𝑆𝑖𝑛 4𝑥)
 

= lim
𝑥→0

 
𝑥4

[
sin 4𝑥

cos4𝑥
− sin 4𝑥 ][

sin4𝑥

cos4𝑥
+ sin 4𝑥 ]

 

= lim
𝑥→0

 
𝑥4 𝐶𝑜𝑠2 4𝑥

𝑆𝑖𝑛2 4𝑥  [1−𝐶𝑜𝑠 2(2𝑥)][1+𝐶𝑜𝑠 (4𝑥)] 
 

= lim
𝑥→0

 
𝑥4 𝐶𝑜𝑠2 (4𝑥)

𝑆𝑖𝑛2 4𝑥 (2 𝑆𝑖𝑛2 2𝑥)(1+𝐶𝑜𝑠 4𝑥) 
 

= lim
𝑥→0

[ 
𝐶𝑜𝑠2 (4𝑥)

64 (
𝑆𝑖𝑛 4𝑥

4𝑥
) (
𝑆𝑖𝑛 4𝑥

4𝑥
) 2 (

𝑆𝑖𝑛 2𝑥

2𝑥
)(
𝑆𝑖𝑛 2𝑥

2𝑥
)(1+𝐶𝑜𝑠 4𝑥) 

] 

= (
1

128
)  

lim
𝑥→0

 𝐶𝑜𝑠2(4𝑥)

[ lim
4𝑥→0

 (
Sin4𝑥

4𝑥
)]
2
 [ lim
2𝑥→0

 (
Sin2𝑥

2𝑥
)]
2
[lim
𝑥→0

 (1+𝐶𝑜𝑠 4𝑥)]
 

= (
1

128
)  

1

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

=  
1

256
 ⫽  

 

fjk;a l%uhla  

lim
𝑥→0

𝑥4

[
sin2 4𝑥
cos2 4𝑥 

− sin2 4𝑥]
 

= lim
𝑥→0

𝑥2 cos2 4𝑥 

(
sin2 4𝑥
𝑥2

) (1 − cos2 4𝑥)
 

= lim
𝑥→0

cos2 4𝑥 

16 (
sin 4𝑥
4𝑥

)
2

(
sin 4𝑥
4𝑥

)
2

. 16

 

=
lim
𝑥→0
(cos 4𝑥)

[ lim
4𝑥→0

(
sin 4𝑥
4𝑥

)]
4

. 256

 

=  
1

256
 ⫽  

 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
10 

5 

10 
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06'  S≡ 𝑥2 + 𝑦2 − 100 = 0    yd    𝑙 ≡ 𝑥 − 2𝑦 + 10 = 0     hehs .ksuq'  

S= 0    jD;a;fhka   𝑙 = 0    f¾Ldfjka yd    𝑥 −    wlaIfhka jg jQ j¾.M,h    𝑥 −   wlaIh 

jgd f¾ähk    2𝜋    fldaKhlska N%uKfhka cks; mßudj >K tall    480𝜋    nj 
fmkajkak'  

 

ms<s;=r - 

 

 

 

 

 

 

 

 

 

 

 

P   yd   Q   ,laIH i|yd   𝑙 = 0   yd   𝑆 =  0   úi£fuka 

𝑥2 + 𝑦2   =  102  ← 𝑥 = (2𝑦 − 10) 

(2𝑦 − 10)2 + 𝑦2   =  102  

5𝑦2 −  40𝑦   =  0   

      𝑦(𝑦 − 8)   =  0  

       ⇒ 𝑦1 = 0              yd         𝑦2 = 8   𝑃 ≡ (6,8),      𝑄 ≡ (−10,0) 

túg 𝑥1 = −10                       𝑥2 = 6 

 

 

 

 

6 

2𝜋 

𝑥 
(10,0) 

(0, −10) 

(−10,0) 

𝑄 

𝑃 

(0,10) 

𝑦 

𝑙 ≡ 𝑥 − 2𝑦 + 10 = 0 

𝑆 ≡ 𝑥2 + 𝑦2 = 102 

𝑑𝑥 𝑑𝑥 

𝑦1 

𝑦2 

5 
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∴ 𝑉 = ∫ 𝜋 𝑦1
2𝑑𝑥 +

6

−10

∫ 𝜋 𝑦2
2 𝑑𝑥 

10

6

 

=  𝜋∫ (
𝑥 + 10

2
)
2

 𝑑𝑥 +
6

−10

𝜋∫ (100 − 𝑥2) 𝑑𝑥 
10

6

 

= 
𝜋

4
[
𝑥3

3
+ 20 

𝑥2

2
+ 100𝑥]

−10

6

+  𝜋 [100𝑥 − 
𝑥3

3
]
6

10

 

= 
𝜋

4
[(72 + 360 + 600) − (

−1000

3
+ 1000 − 1000)] +  𝜋 [(1000 − 

1000

3
) − (600 − 72)] 

= 
𝜋

4
(1032 + 

1000

3
) + 𝜋 (

−1000

3
+ 472) 

= 
𝜋

4
.
4096

3
+ 𝜋

416

3
= 𝜋

1024

3
+ 𝜋.

416

3
 

= 
𝜋

3
 1440 = 480𝜋     .K tall 

 

07'  0 < 𝜃 < 𝜋 2⁄     jQ  𝜃   hkq mrdñ;shla úg"   C   jl%hla u; ,laIHhla   𝑥 = 𝑎 𝑆𝑒𝑐 𝜃   yd 

     𝑦 =  𝑏 𝑡𝑎𝑛 𝜃   f,i oelafõ'   a   yd   b   ksh; fõ'  

𝐶   jl%fha iólrKh    
𝑥2

𝑎2
 + 

𝑦2

𝑏2
= 1   nj ,nd.kak. 

𝜃 =  𝜋 6⁄  jk" jl%h u;   P   ,laIHfha §   C   jl%hg we¢ iam¾Ylfha iólrKh" 

2𝑏𝑥 − 𝑎𝑦 =  √3𝑎𝑏    nj fmkajkak'  

 

ms<s;=r - 

 

𝑥 = 𝑎 𝑆𝑒𝑐 𝜃        𝑦 = 𝑏 tan𝜃 

𝑥

𝑎
= 𝑆𝑒𝑐 𝜃                                  

𝑦

𝑏
= 𝑡𝑎𝑛 𝜃 

∴    
𝑥2

𝑎2
−  
𝑦2

𝑦2
= 𝑆𝑒𝑐2 𝜃 − 𝑡𝑎𝑛2 𝜃 

∴    
𝑥2

𝑎2
−  
𝑦2

𝑦2
= 1 ⫽ 

𝑑𝑥

𝑑𝜃
= 𝑎 𝑆𝑒𝑐 𝜃 tan 𝜃    yd    

𝑑𝑦

𝑑𝜃
= 𝑏 𝑆𝑒𝑐2 𝜃  

5 

5 

5 

5 

5 

5 
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𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝜃
.
𝑑𝜃

𝑑𝑥
=  
𝑑𝑦

𝑑𝜃
  .   

1

(
𝑑𝑥
𝑑𝜃
)
  ,                    

𝑑𝑥

𝑑𝜃
 ≠ 0   úg  

∴
𝑑𝑦

𝑑𝑥
=

𝑏 𝑆𝑒𝑐2 𝜃

𝑎 𝑆𝑒𝑐 𝜃. tan 𝜃
=
𝑏 𝑆𝑒𝑐 𝜃

𝑎 tan 𝜃
  

∴ (
𝑑𝑦

𝑑𝜃
)
𝑃(𝜃=𝜋 6⁄ )

=
𝑏 𝑆𝑒𝑐 (𝜋 6⁄ )

𝑎 𝑡𝑎𝑛 (𝜋 6⁄ )
=
𝑏(2

√3
⁄ )

𝑎(1
√3
⁄ )

=  
2𝑏

𝑎
  

 

∴ 𝑃   §   𝐶   jl%hg we¢ iam¾Ylfha iólrKh' 

𝑦 − 𝑦′  =  𝑚(𝑥 − 𝑥′) 

     𝑦 − 𝑏 tan 𝜃  =  
2𝑏

𝑎
(𝑥 − 𝑎 𝑆𝑒𝑐 𝜃) 

        𝑦 − 𝑏.
1

√3
 =  

2𝑏

𝑎
(𝑥 − 𝑎.

2

√3
 ) 

        𝑎𝑦 − 
𝑎𝑏

√3
 =  2𝑏𝑥 − 

4𝑎𝑏

√3
 

                    𝑎𝑦 =  2𝑏𝑥 − √3𝑎𝑏 ⟹ 2𝑏𝑥 − 𝑎𝑦 =  √3𝑎𝑏⫽ 

 

 

08'  4𝑥 − 3𝑦 + 2 = 0   yd   4𝑥 + 3𝑦 − 7 = 0   f¾Ld 2 w;r fldaK iuÉfþol f¾Ld 2 ka yd         

x   yd   y   wlaI u.ska wdjD; j¾.M,h j¾. tall 15$16 nj fmkajkak' 

 

ms<s;=r - 

fldaK iuÉfþol f¾Ldj, iólrK fiùu' 

(
4𝑥 − 3𝑦 + 2

√42 + 32
)  =   ± (

4𝑥 + 3𝑦 − 7

√42 + 32
) 

(+)  ⟹ 4𝑥 − 3𝑦 + 2 =  4𝑥 + 3𝑦 − 7 

          𝑦 =  3 2⁄  ⫽ 

(−)  ⟹ 4𝑥 − 3𝑦 + 2 =  −4𝑥 − 3𝑦 + 7 

          𝑥 =  5 8⁄  ⫽ 

 

5 

5 

5 

5 

5 

5 
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fldaK iuÉfþol f¾Ld  2  ka yd  OX   yd  OY  wlaI u.ska wdjD; - w÷re l< fmfofiys 

j¾.M,h"  S   úg" 

 

S = (𝑂𝐴)(𝑂𝐶) 

= (
5

8
) (
3

2
) 

=
15

16
     j¾. tall 

  

𝑌 

𝐶 

𝑂 𝐴 

𝐵 

𝑥 =  5 8⁄  

𝑋 

𝑌 =  3 2⁄  

5 

5 
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09' S≡ 𝑥2 + 𝑦2 − 6𝑥 − 14𝑦 + 54 = 0 jD;a;fha y wlaIhg iudka;r úYalïNfha fofl,jr 

yryd hk 𝑆′ = 0 jD;a;h uQ, ,laIHh yryd o hhs' 𝑆′ jD;a;fha iólrKh fidhkak' 

  

ms<s;=r - 

𝑆 ≡ 𝑥2 + 𝑦2 − 6𝑥 − 14𝑦 + 54 = 0 

(𝑥 − 3)2 + (𝑦 − 7)2 = 22  

 

 

 

 

 

 

A,B ,laIH 2 yryd;a" uQ,h yryd;a hk jD;a;h  

𝑆′ ≡ 𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0 hehs .ksuq' 

(0,0) ⇒ 𝐶 = 0⫽ 

(3,5) ⇒ 32 + 52 + 2𝑔3 + 2𝑓5 + 0 = 0 

  6𝑔 + 10𝑓 = −34 ─① 

 

(3,9) ⇒ 32 + 92 + 2𝑔3 + 2𝑓9 + 0 = 0 

  6𝑔 + 18𝑓 = −90 ─② 

    ②−① ⟶ 𝑓 = −7 

∴ ①   ⟶          𝑔 = 6 

∴ 𝑆′ ≡ 𝑥2 + 𝑦2 + 2(6)𝑥 + 2(−7)𝑦 + (0) = 0 

               𝑥2 + 𝑦2 + 12𝑥 − 14𝑦 = 0 ⫽ 

  

B 

A 

(3,7) 

A yd B ,laIH i|yd S=0 jD;a;fha x =3 úg 

(3 − 3)2 + (𝑦 − 7)2 = 22 

                            𝑦 − 7 = ±2 

      ⊕ ⇒ 𝑦 = 9               ⊝ ⇒ 𝑦 = 5 

  ∴    𝐴 ≡ (3,5)               𝐵 ≡ (3,9) 

 5 5 

5 

5 

5 
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10' 𝑛𝜖𝕫   i|yd   θ ≠ 𝑛𝜋   úg"   𝑆𝑖𝑛2𝜃 + 𝐶𝑜𝑠2𝜃 = 1   i¾jiduHh Ndú;fhka   𝐶𝑜𝑠𝑒𝑐2𝜃 = 1 +

𝐶𝑜𝑡2𝜃   nj fmkajkak'   𝐶𝑜𝑠𝑒𝑐 𝜃 − 𝐶𝑜𝑡 𝜃 = 1 7⁄     nj § we;s úg   𝐶𝑜𝑠𝑒𝑐 𝜃 + 𝐶𝑜𝑡 𝜃 = 7   

nj wfmdaykh lr thska   𝑆𝑖𝑛 𝜃 = 7 25⁄    ,nd .kak' 

 

ms<s;=r - 

        𝑆𝑖𝑛2𝜃 + 𝐶𝑜𝑠2𝜃   = 1 

    ∴
 𝑆𝑖𝑛2𝜃

 𝑆𝑖𝑛2𝜃
+
𝐶𝑜𝑠2𝜃

 𝑆𝑖𝑛2𝜃
  =

1

 𝑆𝑖𝑛2𝜃
 , (𝜃 ≠ 𝑛𝜋 ⟹ 𝑆𝑖𝑛𝜃 ≠ 0)  

                       1 + (
𝐶𝑜𝑠𝜃

 𝑆𝑖𝑛𝜃
)
2

= (
1

 𝑆𝑖𝑛𝜃
)
2

 

                    1 + 𝐶𝑜𝑡2𝜃 =  𝐶𝑜𝑠𝑒𝑐2𝜃 ⫽ 

⟹ 𝐶𝑜𝑠𝑒𝑐2𝜃 − 𝐶𝑜𝑡2𝜃 =  1  

      (𝐶𝑜𝑠𝑒𝑐 𝜃 − 𝐶𝑜𝑡 𝜃)(𝐶𝑜𝑠𝑒𝑐 𝜃 + 𝐶𝑜𝑡 𝜃) = 1 

                                  (
1

7
) (𝐶𝑜𝑠𝑒𝑐 𝜃 + 𝐶𝑜𝑡 𝜃) = 1 

                                          ∴ 𝐶𝑜𝑠𝑒𝑐 𝜃 + 𝐶𝑜𝑡 𝜃 = 7  ─ ① 

                                               𝐶𝑜𝑠𝑒𝑐 𝜃 − 𝐶𝑜𝑡 𝜃 =
1

7
  ─ ② 

①+② ⟹2𝐶𝑜𝑠𝑒𝑐 𝜃 = 7 + 
1

7
 

                          𝐶𝑜𝑠𝑒𝑐 𝜃 =
25

7
 

                         ⟹ 𝑆𝑖𝑛 𝜃 = 7 25⁄   ⫽ 

  

5 

5 

5 

5 

5 
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B fldgi 

 

11' (a). 𝑓(𝑥) ≡ 𝑙𝑥2 + (𝑛 − 1) 𝑥 + 1    yd    𝑔(𝑥) ≡ (𝑚 + 1) 𝑥2 − 𝑛𝑥 − 1    hehs .ksuq'        

𝑓(𝑥) = 0    yd    𝑔(𝑥) = 0    u.ska fokq ,nk j¾. iólrK 2 i|yd u   𝑥 = (∝ +1)  

f,i fmdÿ uQ,hla mj;sk w;r tajdfha wfkla uQ,hka ms<sfj,ska   β  yd   γ   fõ' ;j o 

   ∝≠ −1    yd    (𝑙 + 𝑚) ≠ −1   fõ' 

(i).   ∝=
−(𝑙+𝑚)

𝑙+𝑚+1
 

(ii).   𝛽 − 𝛾 =
(1+𝑚)(1−𝑛)−𝑙𝑛

𝑙(𝑚+1)
 

(iii).   𝑙𝛽 + (𝑚 + 1)𝛾 = 0   hk m%;sM, ,nd.kak' 

 

𝑓(𝑥) = 0   ys yd   𝑔(𝑥) = 0   ys úfõplhka jk ms<sfj,ska   ∆𝑓   yd   ∆𝑔   ,shd olajd" 

∆𝑓 + ∆𝑔 = 2𝑛2 + 4𝑚 − 4𝑙 − 2𝑛 + 5   nj fmkajkak'   (∝ +1), 𝛽   yd   𝛾   hk ish,a, 

;d;a;aúl yd m%Nskak kï  8(l − m) < 9   úh hq;= nj wfmdaykh lrkak'  

 

(b).   𝑃(𝑥) ≡ 𝑥4 + 𝑥3 − 𝑝𝑥2 + 𝑝2𝑥 − 1    hehs .ksuq'  

𝑃(𝑥)   i|yd   (𝑥 + 1)   f,i fyda   (𝑥2 + 1 )   f,i idOl mej;sh fkdyels nj 
idOkh lrkak'  

tfy;a   (𝑥 + 1)  hkq   𝑃(𝑥) + 1   ys idOlhla kï túg  𝑃(𝑥) + 1 = 𝑥(𝑥 + 1)(𝑥2 + 1)  

f,i fyda   𝑃(𝑥) + 1 = 𝑥3 (𝑥 + 1)   f,i oelaúh yels nj fmkajkak' 

 

(∝ +1) hkq 𝑓(𝑥) = 0   ys uQ,hla neúka"       𝑓(∝ +1) = 0 

𝑙(∝ +1)2 + (𝑛 − 1)(∝ +1) + 1 = 0  ─①  

 

(∝ +1)   hkq  𝑔(𝑥) = 0   ys uQ,hla neúka"     𝑔(∝ +1) = 0 

(𝑚 + 1)(∝ +1)2 − 𝑛(∝ +1) − 1 = 0  ─②  

①+②  ⟹ (𝑙 +𝑚+ 1)(∝ +1)2 − (∝ +1) = 0 

∝≠ −1 ⟹ (∝ +1) ≠ 0 ⟹ (𝑙 + 𝑚 + 1)(∝ +1) − 1 = 0 

∴ ∝ +1 =  
1

𝑙 + 𝑚 + 1
 ⟹  ∝ =

1

𝑙 + 𝑚 + 1
− 1 

                                                 ∝ =
−(𝑙 + 𝑚)

(𝑙 + 𝑚 + 1)
  ⫽ 

5 

5 

5 

5 

5 
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(∝ +1)   yd   β   hkq   𝑓(𝑥) ≡ 𝑙𝑥2 + (𝑛 − 1)𝑥 + 1 = 0   ys uQ, neúka" uQ, ftlHh 

ie,lSfuka ⟶ ∝ +𝛽 + 1 =  
1−𝑛

𝑙
 ─③   tf,i u   (∝ +1)   yd   γ   hkq   

 𝑔(𝑥) ≡ (𝑚 + 1)𝑥2 − 𝑛𝑥 − 1 = 0 ys uQ, neúka"    ∝ +𝛾 + 1 = 
𝑛

𝑚+1
 ─④ 

③ ─ ④ ⟹𝛽− 𝛾 =
1−𝑛

𝑙
−

𝑛

𝑚+1
   

                                   =
(1+𝑚)(1−𝑛)−𝑙𝑛

𝑙(𝑚+1)
  ⫽ 

 

fmr mßÈ u  𝑓(𝑥) = 0   yd  𝑔(𝑥) = 0   ys uQ, .=Ks; ie,lSfuka 

𝑓(𝑥) → (∝ +1)β =  
1

𝑙
 ─⑤    

𝑔(𝑥) → (∝ +1)γ =  
−1

𝑚+1
 ─⑥    

⑤

⑥
⟹ 

(∝ +1)𝛽

(∝ +1)𝛾
=  

1
𝑙⁄

−1
(𝑚 + 1)⁄

 ⟹ 
𝛽

𝛾
=
−(𝑚 + 1)

𝑙
 

∴ 𝑙𝛽 + (𝑚 + 1)𝛾 = 0 ⫽ 

 

𝑓(𝑥) = 0 ys úfõplh" 

               ∆𝑓 = (𝑛 − 1)2 − 4𝑙 

                      = 𝑛2 − 2𝑛 + 1 − 4𝑙  ─⑦  

𝑔(𝑥) = 0 ys úfõplh" 

              ∆𝑔 = 𝑛2 + 4(𝑚 + 1) 

                     = 𝑛2 + 4𝑚 + 4  ─⑧  

⑦+⑧ ⟹∆𝑓+ ∆𝑔 = 2𝑛2 − 2𝑛 + 5 + 4(𝑚− 𝑙)⫽ 

 

(∝ +1), 𝛽, 𝛾   ish,a, ;d;aúl yd m%Nskak neúka  

∆𝑓 > 0 yd ∆𝑔 > 0   úh hq;=hs 

∴ ∆𝑓 + ∆𝑔 > 0   úh hq;=hs 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
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∴ 2n2 − 2𝑛 + 5 + 4 (𝑚 − 𝑙) > 0   úh hq;=hs 

P(n) = 2n2 − 2n + 5   hehs is;uq 

𝑃(𝑛) = 2[𝑛2 − 𝑛 + 5 2⁄ ] 

= 2 [(𝑛 − 1 2⁄ )
2 +

5

2
−
1

4
] 

= 2 [(𝑛 − 1 2⁄ )
2 +

9

4
] 

túg 𝑛 = 1 2⁄    jk úg   𝑃(𝑛)   ys wju w.h ,efnk w;r th   [𝑃(𝑛)]wju = 
9

2
 fõ' 

∴ fuu wju    𝑃(𝑛)    w.h i|yd   ∆𝑓 + ∆𝑔 > 0   úh hq;=h 

∴  
9

2
+ 4(𝑚 − 𝑙) > 0    úh hq;=h  

⟹ 
9

2
> 4(𝑙 − 𝑚) 

⟹  8(𝑙 − 𝑚) < 9 ⫽ 

 

(b) fldgi 

   𝑃(𝑥) ≡ 𝑥4 + 𝑥3 − 𝑝𝑥2 + 𝑝2𝑥 − 1     

(𝑥 + 1) idOlhla kï 𝑥 = −1 uQ,hla úh hq;=hs' 

𝑃(−1) = (−1)4 + (−1)3 − 𝑝(−1)2 + 𝑝2(−1) − 1 

              = −(𝑝2 + 𝑝 + 1) → ∆𝑝 < 𝑂 

∴  lsisÿ  𝑝 ∈ ℝ  i|yd  𝑃(−1) = 𝑂  úh fkdyel'  

∴ (𝑥 + 1)  idOhla fkdfõ'  

                    𝑥2 + 𝑥 − (𝑝 + 1) 

𝑥2 + 1      𝑥4 + 𝑥3 − 𝑝𝑥2 + 𝑝2𝑥 − 1 

𝑥4              + 𝑥2 

            𝑥3 − (𝑝 + 1)𝑥2 + 𝑝2𝑥 − 1 

            𝑥3                             + 𝑥 

−(𝑝 + 1)𝑥2 + (𝑝2 − 1)𝑥 − 1 

−(𝑝 + 1)𝑥2                     − (𝑝 + 1) 

               (𝑝2 − 1)𝑥 + 𝑝 

fuu fYaIh Y+kH jk mßÈ ;ks P w.hla fkdmj;S' 

∴ (𝑥2 + 1)  idOhla fkdfõ'  

 

5 

5 

5 

5 

10 

10 
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𝑃(𝑥) + 1 = 𝐻(𝑥)    hehs .ksuq  

túg   𝐻(𝑥) ≡ 𝑥4 + 𝑥3 − 𝑝𝑥2 + 𝑝2𝑥   fõ'  

(𝑥 + 1)   hkq   𝑝(𝑥) + 1 =  𝐻(𝑥)   ys idOlhla neúka   

𝐻(−1) = 0   fõ. 

       ⟹ (−1)4 + (−1)3 − 𝑝(−1)2 + 𝑝2(−1) = 0 

1 − 1 − 𝑝 − 𝑝2 = 0 

                          p(p+1)= 0 

 ⟹ 𝑝 = 0   fyda   𝑝 = −1  úh hq;=hs  

𝑝 = 0 úg ; −  

P(x)+1 = H(x) = 𝑥4 + 𝑥3 

                              = 𝑥3(𝑥 + 1) ⫽ 

𝑝 = −1 úg ; −  

             P(x)+1 = H(x) = 𝑥4 + 𝑥3+𝑥2 + 𝑥 

                              = 𝑥3(𝑥 + 1) + 𝑥(𝑥 + 1)  

                                            = (𝑥 + 1)(𝑥3 + 𝑥) 

                                             = 𝑥 (𝑥 + 1)(𝑥2 + 1) ⫽ 

 

12' (a).  A yd B mdi,a  2 lska .eyeKq <uqka yd mssßñ <uqka ms<sfj,ska  4"3"  yd  5" 7 jk whqßka 
we;=<;ajk ixÑ;hla we;' fuu ixÑ;fhka idudðl ixLHdj 5 la jk úg lñgqjla 
f;dard m;a lr.; hq;=j we;' 

my; tla tla wjia:dj hgf;a fjkia lñgq fldmuK ixLHdjla m;al< yels oehs 
fidhkak' 

^i&' ixÑ;fhka ´kEu 5 la" 

^ii&' ixÑ;fhka .eyeKq-msßñ fomlaIh u ksfhdackh jk mßÈ ´kEu 5 la" 

^iii&' A yd B mdi,a 2 u we;=<;a jk mßÈ ´kEu 5 la" 

^iv&' mdi,a 2 u we;=<;a úh hq;= w;r ta ta mdief,ka wksjd¾hfhka u .eyeKq - msßñ 
fomlaIh u ksfhdackh jk mßÈ ´kEu 5 la' 

 

 

 

 

5 
5 

5 5 

5 

5 
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(b).  𝜆 ≥  0 yd 𝑟 ∈ ℤ+ hehs is;uq 

2

𝑟 + 𝜆
− 

2

𝑟 + 𝜆 − 2
=

−4

(𝑟 + 𝜆)(𝑟 + 𝜆 − 2)
     nj fmkajkak. 

tkhska"  ⋃𝑟 = ⋁𝑟  − ⋁(𝑟+2)    jk mßÈ     ⋁𝑟   fidhkak' 

fuys  ⋃𝑟 =
2

(𝑟 + 𝜆)(𝑟 + 𝜆 − 2)
   fõ' 

∑⋃𝑟 = 

𝑛

𝑟=1

2𝜆 − 1

𝜆(𝜆 − 1)
− [

2 (𝜆 + 𝑛) − 1

(𝑛 + 𝜆)(𝑛 + 𝜆 − 1
]   nj idOkh lrkak' 

∑⋃𝑟  wmßñ; fY%aKsh wNsidÍ nj fmkajd tu wmßñ; fY%aKsfha ftLHh fidhkak' 

𝑛

𝑟=1

 

 

 𝜆   i|yd iqÿiq w.hla foñka 

∑
2

(𝑟 + 1)(𝑟 + 3)
=  
5

6
     nj wfmdaykh lrkak'

∞

𝑟=1

 

 

(a).  

 

 

 

 

uq¿ msßi } 19 

(i). ´kEu 5 la úg"  

 fjkia lñgq ixLHdj =19 𝐶5 

=
19

5      14
=
19, 18, 17, 16, 15, 14

5, 4, 3, 2, 1, 14
 

= 19. 18. 17. 2 

= 11628 

 

 

 

A 

G B 

3 4 

 

7 

B 

G B 

5 7 

 

12 

10 

5 



 

cd;sl wOHdmk wdh;kh Channel NIE 18 

(ii). (G , B) .eyeKq - msßñ fomlaIh u ksfhdackh jk mßÈ ´kEu 5 la úg" 

 

G - 8 B - 11      
5 0      
4 1 8C4 x 11C1 = 70 x 11 = 770 
3 2 8C3 x 11C2 = 56 x 55 = 3080 
2 3 8C2 x 11C3 = 28 x 165 = 4620 
1 4 8C1 x 11C4 = 8 x 330 = 2640 
0 5     11110 

       
 

(iii). A , B mdi,a 2 u we;=<;a jk mßÈ ´kEu 5 la úg" 

 

A - 7 B - 12      
5 0      
4 1 7C4 x 12C1 = 35 x 12 = 420 
3 2 7C3 x 12C2 = 35 x 66 = 2310 
2 3 7C2 x 12C3 = 21 x 220 = 4620 
1 4 7C1 x 12C4 = 7 x 495 = 3465 
0 5     10815 

       
 

(iv). A , B mdi,a 2 u iy ta ta mdief,ka .eyeKq - msßñ fomlaIh u we;=<;a úh hq;= úg' 

A  B      
G-3 B-4 G-5 B-7      

1+1 1 1 1 3C2 x 4C1 x 5C1 x 7C1 = 3.4.5.7 = 420 

1 1+1 1 1 3C1 x 4C2 x 5C1 x 7C1 = 3.6.5.7 = 630 

1 1 1+1 1 3C1 x 4C1 x 5C2 x 7C1 = 3.4.10.7 = 840 

1 1 1 1+1 3C1 x 4C1 x 5C1 x 7C2 = 3.4.5.21 = 1260 

        3150 

         
(b).  

2

(𝑟 + 𝜆)
− 

2

(𝑟 + 𝜆 − 2)
 =  2 [

(𝑟 + 𝜆 − 2) − (𝑟 + 𝜆)

(𝑟 + 𝜆)(𝑟 + 𝜆 − 2)
] 

=
−4

(𝑟 + 𝜆)(𝑟 + 𝜆 − 2)
  ⫽ 

   ∴
−4

(𝑟 + 𝜆)(𝑟 + 𝜆 − 2)
=

2

(𝑟 + 𝜆)
− 

2

(𝑟 + 𝜆 − 2)
   neúka" 

5 

5 

5 

5 

5 

5 

10 
wÈhr 2 lg 
5 ne.ska 

10 

wÈhr 2 
lg 5 
ne.ska 

5 

5 



 

cd;sl wOHdmk wdh;kh Channel NIE 19 

       
2

(𝑟 + 𝜆)(𝑟 + 𝜆 − 2)
=

1

(𝑟 + 𝜆 − 2)
− 

1

(𝑟 + 𝜆)
   fõ. 

∴                                  ⋃𝑟 =
1

(𝑟 + 𝜆 − 2)
− 

1

(𝑟 + 𝜆)
   fõ' 

oeka            
1

𝑟 + 𝜆 − 2
 =     ⋁𝑟   f,i .;a úg" 

                             
1

𝑟 + 𝜆
 =     ⋁(𝑟+2)   fõ'   

∴    túg               ⋃𝑟 = ⋁𝑟 − ⋁(𝑟+2)    fõ' 

 

r =1 ⟶ ⋃1 = ⋁1 −⋁3 
r =2 ⟶ ⋃2 = ⋁2 −⋁4 
r =3 ⟶ ⋃3 = ⋁3 −⋁5 

. 

. 

. 

. 

 

. 

. 

. 

. 

 

. 

. 

. 

. 

. 

. 

. 

. 
r =(n-2) ⟶ ⋃(𝑛−2) = ⋁(𝑛−2) −⋁𝑛 

r =(n-1) ⟶ ⋃(𝑛−1) = ⋁(𝑛−1) −⋁(𝑛+1) 

r =n ⟶ ⋃𝑛 = ⋁𝑛 −⋁(𝑛+2) 

 

 

 ⋃1 +⋃2 + ………… .+⋃(𝑛−1) +⋃𝑛 = ⋁1 + ⋁2 − ⋁(𝑛+1)  − ⋁𝑛+2 

 

∴     ∑⋃𝑟 = 

𝑛

𝑟=1

1

𝜆 − 1
+
1

𝜆
− [

1

(𝑛 + 𝜆 − 1)
+

1

(𝑛 + 𝜆)
] 

∴     ∑⋃𝑟 = 

𝑛

𝑟=1

[
𝜆 + 𝜆 − 1

𝜆(𝜆 − 1)
] − [

(𝑛 + 𝜆) + (𝑛 + 𝜆 − 1)

(𝑛 + 𝜆)(𝑛 + 𝜆 − 1)
] 

                                        =
2𝜆 − 1

𝜆(𝜆 − 1)
− [

2(𝑛 + 𝜆) − 1

(𝑛 + 𝜆)(𝑛 + 𝜆 − 1)
]  ⫽ 

oeka" fuu fY%a‚h wNsidÍ nj fmkaùu i|yd"  

lim
n→∞

   i,luq 

túg   lim
n→∞

∑⋃𝑟 = lim
𝑛→∞

{[
2𝜆 − 1

𝜆(𝜆 − 1)
] − [

2(𝑛 + 𝜆) − 1

(𝑛 + 𝜆)(𝑛 + 𝜆 − 1)
]}

𝑛

𝑟=1

 

(+) 

5 

5 

5 

5 

5 

5 

5 

5 

5 
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                                         = (
2𝜆 − 1

𝜆(𝜆 − 1)
) − lim

𝑛→∞
[

2
𝑛
+
2𝜆
𝑛2
−
1
𝑛2

(1 +
𝜆
𝑛) (1 +

𝜆
𝑛 −

1
𝑛)
] 

                                         =
2𝜆 − 1

𝜆(𝜆 − 1)
 ⫽ 

fuh mßñ; w.hls' 

∴     ∑⋃𝑟   jQ wmßñ; fY%aKsh wNsidÍ fõ'  

∞

𝑟=1

 

oeka 

𝜆 = 3  f,i .;a úg" 

⋃𝑟 = 
2

(𝑟 + 3)(𝑟 + 1)
 =

2

(𝑟 + 1)(𝑟 + 3)
   ,efí' 

∴ uq,a m%;sM,hg wkqj" 

∑ 

∞

𝑟=1

2

(𝑟 + 1)(𝑟 + 3)
 = [

2𝜆 − 1

𝜆(𝜆 − 1)
]
(𝜆=3)

fõ' 

                                       =
2.3 − 1

3(3 − 1)
 

                                       =
5

6
  ⫽ 

10 

5 

5 

5 

5 
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13' (a). 𝑃 = (
1 0
0 𝜆
𝜆 −2

) ,      𝑄 = (
−2 𝜆
3 4
0 −1

)     yd     𝑅 = (
𝜇 − 1 0
−3 𝜇 − 1

)     hkq  

 𝑃𝑇𝑄 =  𝑅   jk mßÈ jQ kHdi 3 ls'    𝜆, 𝜇 ∈ ℝ     fõ' 

 𝜆 = 𝜇 = −1    nj fmkajkak' 
 wkqrEm 𝑅 ,shd olajkak' 

tu 𝑅 kHdih yd     A = (
−1 2⁄ 0

3
4⁄ −1 2⁄

)     kHdih ie,lSfuka  

 𝐴 = 𝑅−1 nj idOkh lrkak' 

𝑆 = (
0 0
3 0

)úg'  

 (i). (R+I)S = -S   nj iy 

 (ii). R+2I+S = 0   nj fmkajd tkhska 

 (R+2I) (S-I) = S  nj wfmdaykh lrkak' 

fuys I  hkq (2 x 2) >Kfha tall kHdih fõ'  

 

(b).  Ƶ1 = -1+2𝑖   yd   Ƶ2 = 2 + 𝑖    hehs .ksuq'  

Ƶ1
Ƶ2
   fidhd   

Ƶ2
Ƶ1
   wfmdaykh lrkak' tkhska 

Ƶ1 + Ƶ2
Ƶ1

   yd   
Ƶ1 + Ƶ2
Ƶ2

    ,ndf.k  

(i).    
Ƶ1 + Ƶ2
Ƶ2

   +   
Ƶ1 + Ƶ2
Ƶ1

= 2    nj yd   

(ii).    
(Ƶ1)

2 − (Ƶ2)
2

Ƶ1Ƶ2
 = 2i   nj wfmdaykh lrkak'  

Ƶ𝐴 hkq |Ƶ𝐴| = 4  yd   𝐴𝑟𝑔(Ƶ𝐴) = 𝜋/6  jk mßÈ jQ ixlS¾K ixLHdj jk w;r  Ƶ𝐵 hkq 
Ƶ𝐵 = 𝑖Ƶ𝐴   jQ ixlS¾K ixLHdjhs' wd.kaâ ;,h u; Ƶ𝐴   yd  Ƶ𝐵   ,l=Kq lr          
Ƶ𝐶 = (Ƶ𝐴 + Ƶ𝐵) ys msysàu ,nd.kak' 

𝑇𝑎𝑛(𝜋 12⁄ ) =  (
√3−1

√3+1
)   nj wfmdaykh lrkak'  

O,A,B yd C hkq wd.kaâ ;,h u; ms<sfj,ska  (o+oi), Ƶ𝐴, Ƶ𝐵    yd    (Ƶ𝐴 + Ƶ𝐵)   ixlS¾K 
ixLHdj,g wkqrEm ,laIH 4 úg"  

O flakaøh fjñka A yd B ,laIH yryd hk jD;a; pdmfhka" AC yd BC f¾Ld 2 ka wdjD; 

j¾.M,h j¾. tall   4 (4-𝜋)  nj fmkajkak' 
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ms<s;=r - 

^a& 𝑃𝑇𝑄 =  𝑅 neúka 

        (
1 0 𝜆
0 𝜆 −2

) (
−2 𝜆
3 4
0 −1

) = (
𝜇 − 1 0
−3 𝜇 − 1

)  

                         (
−2 0
3𝜆 (4𝜆 + 2)

) = (
𝜇 − 1 0
−3 𝜇 − 1

) 

⇒  
−2 = 𝜇 − 1
  𝜇 = −1 ⫽

 ,            0 = 0 ⫽   ,        
3𝜆 = −3

       𝜆 = −1 ⫽
   ,         

4𝜆 + 2 = 𝜇 − 1
      −2 = −2 ⫽

 

∴ wkqrEm"  𝑅 =  (
−2 0
−3 −2

)
(2x2)

⫽ 

   𝐴 = (
−1 2⁄ 0

3
4⁄

−1
2⁄
)  úg   𝑅𝐴  .=Ks;h i,luq 

𝑅𝐴 =  (
−2 0
−3 −2

)(
−1 2⁄ 0

3
4⁄

−1
2⁄
) 

       = (
1 0
0 1

) 

⇒       RA = I fõ' 

∴ 𝑅−1𝑅𝐴 = 𝑅−1𝐼 

            𝐼𝐴 =  𝑅−1 

             𝐴 = 𝑅−1 ⫽  

 

(i).              𝑆 = (
0 0
3 0

)    yd     𝐼 = (
1 0
0 1

)    úg 

        (𝑅 + 𝐼)𝑆   = [(
−2 0
−3 −2

) + (
1 0
0 1

)] (
0 0
3 0

)  

                             = (
−1 0
−3 −1

) (
0 0
3 0

) 

                             = (
0 0
−3 0

) 

    ∴ (𝑅 + 𝐼)𝑆 = −𝑆 ⫽ 

 

 

 

5 

5 

5 

5 

5 

5 

5 

5 

5 

iólrK 4 u 
;sfí kï 
muKla 
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(ii).  𝑅 + 2𝐼 + 𝑆    = (
−2 0
−3 −2

)+2 (
1 0
0 1

) + (
0 0
3 0

)  

                                       = (
−2 0
−3 −2

) + (
2 0
0 2

) + (
0 0
3 0

) 

                                       = (
0 0
0 0

) 

             ∴ 𝑅 + 2𝐼 + 𝑆 = 0 ⫽ 

 

(i) ⇒ (R + I)S         = −S 
      ⇒ (R + I)S + S = 0 

      ⇒ (R + I + I)S  = 0 

       ⇒ (R + 2I)S      = 0 

                           (i) = (ii) neúka 

                          (R + 2I)S      = R + 2I + S 

⇒ (R + 2I)S  − (R + 2I)    = S 

⇒ (R + 2I)(S − I)                 = S 
 
 

(b). Ƶ1 = -1+2i  

Ƶ2 = 2 + 𝑖 

•            
Ƶ1
Ƶ2
= (

−1 + 2𝑖 

2 + 𝑖 
) 

                    =  (
−1 + 2𝑖 

2 + 𝑖 
) (
2 − 𝑖 

2 − 𝑖 
) 

                    =  
−2 + 𝑖 + 4𝑖 − 2 (𝑖2)

22 − (𝑖)2 
=  
0 + 5𝑖

5
 

                    =  𝑖 ⫽ 

 

•           
Ƶ2
Ƶ1
= 

1

(
Ƶ1
Ƶ2
)
=
1

𝑖
=
1

𝑖

(−𝑖)

(−𝑖)
 

                   =  
−𝑖

−(𝑖)2
= − 𝑖 ⫽ 

 

 

5 

5 

5 

5 

5 

5 

5 

5 
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•                       
Ƶ1 + Ƶ2
Ƶ1

  =  
Ƶ1
Ƶ1
+
Ƶ2
Ƶ1
 = 1 + (−𝑖) = 1 − 𝑖 ⫽ 

•                        
Ƶ1 + Ƶ2
Ƶ2

  =  
Ƶ1
Ƶ2
+
Ƶ2
Ƶ2
 =  𝑖 + 1 = 1 + 𝑖 ⫽ 

    ∴  
Ƶ1 + Ƶ2
Ƶ2

+
Ƶ1 + Ƶ2
Ƶ1

= (1 + 𝑖) + (1 − 𝑖) = 2 ⫽ 

•             
(Ƶ1)

2 − (Ƶ2)
2

Ƶ1Ƶ2
 =  

(Ƶ1 + Ƶ2)(Ƶ1 − Ƶ2)

Ƶ1Ƶ2
 

                                           =  
(Ƶ1 + Ƶ2)Ƶ1
Ƶ1Ƶ2

−
(Ƶ1 + Ƶ2)Ƶ2
Ƶ1Ƶ2

 

                                           =  (
Ƶ1 + Ƶ2
Ƶ2

) − (
Ƶ1 + Ƶ2
Ƶ1

) 

                                           =  (1 + 𝑖) − (1 − 𝑖) 

                                           =  2𝑖  ⫽ 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Ƶ𝐵 = 𝑖 Ƶ𝐴 = Ƶ𝐴𝑖  

      = Ƶ𝐴[cos(
𝜋
2⁄ ) + 𝑖 sin(

𝜋
2⁄ )]  

B 

-4 O P 

-4 

4 

C 

𝐴𝑟𝑔(Ƶ) = 𝜋 6⁄  

|Ƶ| = 4 

(Ƶ𝐶) 

(Ƶ𝐵) 

𝜋
6⁄  

A 
(Ƶ𝐴) 

4 

5 

5 

5 

5 

5 

5 

5 

5 
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ixlS¾K ixLHd 2 la .=K lsÍfï § tajdfha úia:dr tl;= jk neúka" yd udmdxl .=K jk 
neúka"  

Ƶ𝐵  hkq   Ƶ𝐴   ixlS¾K ixLHdj  

úia;drh  = 𝜋 2⁄  yd |Ƶ| = 1 jk ixlS¾K ixLHdfjka .=K jQ úg ,efnk msysàuhs'  

∴   Ƶ𝐵  ixlS¾K ixLHdj rEmfha mßÈ msysáh hq;=hs' 

oeka ixlS¾K ixLHd 2 l ftLHh ms<sn| cHdñ;sl w¾:h ie,lSfuka"  

OA    yd   OB   noaO mdo jQ iudka;rdi%h" tkï  OACB iup;=ri%h iïmQ¾K l, úg ^noaO 

mdo 2 È.ska iudk  OA = OB =  4  tall yd tajd w;r fldaKh  𝜋 2⁄   neúka&  C ys msysàu 

rEmfha mßÈ ,efí'  

∴   Ƶ𝐶 = (Ƶ𝐴 + Ƶ𝐵)  jQ ixlS¾K ixLHdj wd.kaâ ;,h u; C ys msysghs'  

 

oeka OC úl¾Kh i,luq'  

túg  𝐴�̂�𝐶 =
𝜋
2⁄

2
= 𝜋 4⁄  fõ' 

;jo  𝑋�̂�𝐴 = 𝐴𝑟𝑔(Ƶ𝐴) =
𝜋
6⁄   jk neúka  

𝑋�̂�𝐶 =
𝜋

6
+
𝜋

4
=
5𝜋

12
, (= 750) fõ' 

∴ 𝑌�̂�𝐶 =
𝜋

2
−
5𝜋

12
=
𝜋

12
, (= 150) fõ' 

;jo  𝑌�̂�𝐶 = 𝑂�̂�𝑃 fõ' ^taldka;r fldaK&  

tfuka u" 

𝑂𝑃 = 𝑅𝑒(Ƶ𝐶) yd 

𝑃𝑅 = 𝐼𝑚(Ƶ𝐶) o fõ' 

∴ 𝑇𝑎𝑛 (𝜋 12⁄ ) = 𝑇𝑎𝑛(𝑂�̂�𝑃) 

                                          =
𝑂𝑃

𝑃𝐶
 

                                          =
𝑅𝑒(Ƶ𝐶)

𝐼𝑚(Ƶ𝐶)
 

 

 

 

5 



 

cd;sl wOHdmk wdh;kh Channel NIE 26 

Ƶ𝐶 = Ƶ𝐴 + Ƶ𝐵 

      = [4𝐶𝑜𝑠(𝜋 6⁄ ) + 𝑖 4𝑆𝑖𝑛(
𝜋
6⁄ )] + [−4𝐶𝑜𝑠(

𝜋
3⁄ ) + 𝑖 4𝑆𝑖𝑛(

𝜋
3⁄ )] 

      = (2√3 + 2𝑖) + (−2 + 2√3 𝑖) 

      = 2(√3 − 1) + 𝑖 2(√3 + 1) 

                     ⇒ 𝑅𝑒(Ƶ𝐶) = 2(√3 − 1)   yd 

                                 𝐼𝑚(Ƶ𝐶) = 2(√3 + 1)   fõ' 

∴ 𝑇𝑎𝑛 (𝜋 12⁄ ) =
𝑅𝑒(Ƶ𝐶)

𝐼𝑚(Ƶ𝐶)
=
2(√3 − 1)

2(√3 + 1)
 

                            = (
(√3 − 1)

(√3 + 1)
) ⫽ 

oeka rEmfha  

•  AB jD;a; pdmfhka" AC f¾Ldfjka yd  BC f¾Ldfjka wdjD; j¾.M,h i,luq' ^th S kï& 

𝑆 = (𝐴𝑂𝐵𝐶 iup;=ri%fha j¾.M,h) −
1

4
 (𝑟 = 4 jQ jD;a;hl j¾.M,h) 

    = (4 . 4) − 
1

4
 𝜋(4)2 

    = 16 (1 −
𝜋

4
) 

    = 4 (4 − 𝜋)   j¾. tall  ⫽  

  

5 

5 

5 

5 
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14' (a). 𝑥 ∈ ℝ − {2} i|yd 𝑓(𝑥) =
2(3−𝑥−𝑥2)

(𝑥−2)3
  úg  𝑓(𝑥)  ys  𝑥  úYhhfhka m%:u jHq;amkakh 

jk 𝑓′(𝑥)  hkak  𝑓′(𝑥) =  
2(𝑥+7)(𝑥−1)

(𝑥−2)4
   u.ska fokq ,nk nj idOkh lrkak' 

;jÿrg;a  𝑓(𝑥)   fojk jHqm;amkak jk  𝑓′′(𝑥),    𝑓′′(𝑥) =  
4(𝑥+3)

(𝑥−2)4
−

4

(𝑥−2)
 𝑓′(𝑥)   nj 

,nd.kak' ia:djr ,laIH -iam¾fYdakauqL- wlaI u; wka;#LKav meyeÈ,sj olajñka     

𝑦 = 𝑓(𝑥)    ys m%ia:drh o< igyka lrkak'     𝑓(𝑥)
′′ = 

−4(𝑥2+11𝑥−8)

(𝑥−2)5
    nj § we;' 

^√153  ≈ 12.4   f,i Wml,amkh lrkak&   𝑦 = 𝑓(𝑥)  jl%fha ;ksj¾;K ,laIH     
,nd .kak' ' 

 

(b). ;udf.a weia uÜgug Wi h jQ ;eke;af;l= isria ì;a;shl isg hï ÿrl ;sria ìfuys 

kej;S ì;a;sfha isria;,fha t,a,d we;s mska;+rhla krUhs' tu mska;+rfha Wi 3h jk 

w;r tys my, ;sria odrh ;sria ìug 2h  Wäka msysghs' mska;+rh u.ska isria ;,fha 
wefiys wdmd;kh flfrk fldaKh Wmßu ùu i|yd ksÍlaIlhd ì;a;sfha isg fldmuK 
ÿrlska ;sriaj fmdf<dj u; isg mska;+rh kerôh hq;= o@ 

 

                    𝑓(𝑥) =
2(3 − 𝑥 − 𝑥2)

(𝑥 − 2)3
 

𝑑[𝑓(𝑥)]

𝑑𝑥
=
(𝑥 − 2)3(−2 − 4𝑥) − 2(3 − 𝑥 − 𝑥2)3(𝑥 − 2)2

(𝑥 − 2)6
 

                 =
−2𝑥 − 4𝑥2 + 4 + 8𝑥 − 18 + 6𝑥 + 6𝑥2

(𝑥 − 2)4
 

                 =
2𝑥2 + 12𝑥 − 14

(𝑥 − 2)4
 

   𝑓′(𝑥)   =
2(𝑥 + 7)(𝑥 − 1)

(𝑥 − 2)4
  ⫽ 

 

h,s;a  x úYhhfha wjl,kfhka"  

 

𝑑[𝑓′(𝑥)]

𝑑𝑥
=
(𝑥 − 2)4(4𝑥 + 12) − (2𝑥2 + 12𝑥 − 14) 4(𝑥 − 2)3

(𝑥 − 2)8
 

                  =
(𝑥 − 2)4.  4(𝑥 + 3)

(𝑥 − 2)8
−

4

(𝑥 − 2)
  .  
2(𝑥2 + 6𝑥 − 7)

(𝑥 − 2)4
 

                  =
4(𝑥 + 3)

(𝑥 − 2)4
−

4

(𝑥 − 2)
 𝑓′(𝑥)   ⫽  

5 5 

5 

5 

5 
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𝑦 = 𝑓(𝑥) jl%h u; ia:djr ,laIH i|yd   𝑓′(𝑥)  = 0 úg"   

2(𝑥 + 7)(𝑥 − 1)

(𝑥 − 2)4
= 0 ⇒ 𝑥 = −7 ,   𝑥 = 1  

;j o"  𝑓′(𝑥)  ys zzyrh  = 0ZZ úg  x = 2  

 fuu  x w.hhka 3 i,ld j.=jla ms<sfh, lsÍfuka"  

 

 

 

 𝑥 < −7 −7 < 𝑥 < 1 1 < 𝑥 < 2 2 < 𝑥 

𝑓′(𝑥) ys ,l=K  (+) 
 

 (-) (+) (+) 

 

 

 

 𝑦 = 𝑓(𝑥) jl%h u.ska  𝑦 −  wlaIh fþokh jk ,laIHh  ^𝑦 - u; wka;#LKavh & i|yd  

𝑥 = 0  úg  𝑓(𝑜) = −3 4⁄ ⇒ (0, −3 4⁄  ) 

 

 𝑥 −   wlaIh u; wka;#lKav i|yd   𝑦 = 0  úg 

0 =
2(3 − 𝑥 − 𝑥2)

(𝑥 − 2)3
⇒ 𝑥2 + 𝑥 − 3 = 0 

               ∴   𝑥 =
−1 ± √13

2
 

𝑥1 =
−1 − √13

2
, (≈ −2.2)⇒ (−2.2 , 0) 

𝑥2 =
−1+ √13

2
, (≈ 1.2)⇒ (−1.2 , 0) 

•    𝑦 =
−2𝑥2 − 2𝑥 + 6

(𝑥 − 2)3
 neúka 

      𝑦 =
−2𝑥2 − 2𝑥 + 6

𝑥3 − 6𝑥2 + 12𝑥 − 8
  

𝑦 =
26

243
 𝑦 = −2 𝑦 → ∞ 

5 

5 

5 5 

5 

5 
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          =
(
−2
𝑥
−
2
𝑥2
+
6
𝑥3
)

(1 −
6
𝑥 +

12
𝑥2
−
8
𝑥3
)
  

𝑥 → ±∞   úg

𝑦 =
0 − 0 + 0

1 − 0 + 0 − 0

        ⇒        
𝑥 → ±∞   úg
𝑦 → 0 fõ 

^;sria iam¾fYdakauqL f¾Ld&
  

 

•    𝑥 = 2   úg"   𝑦 → ∞ 

      ∴ 𝑥 = 2   hkq isria iam¾fYdakauqL f¾Ldjls'   

−7 

𝑌 

26

243
 

0 

−2.2 

−3
4⁄  

−2 

1 2 X 
1.2 

5 

5 

5 

5 

5 

5 

5 
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𝑦 = 𝑓(𝑥)    u; ;ksj¾;K ,laIH ^mj;Skï& y÷kd.ekSu i|yd"  

𝑓′′(𝑥)   = 𝑂 ⟺
−4(𝑥2 + 11𝑥 − 8)

(𝑥 − 2)5
= 𝑂 

               ⟺ 𝑥 =
−11 ± √153

2
 

                         =
−11 ± 12.4

2
⟺ 

⊕,   𝑥1 = 0.7
    ⊝,    𝑥2 = −11.7 

 

 −∞ < 𝑥 < −11.7 −11.7 < 𝑥 < 0.7 0.7 < 𝑥 < 2 

𝑓′′(𝑥) හි 
ලකුණ 

⊕ ⊝ ⊕ 

 

 

∴  𝑥 = −11.7    §   𝑓′′(𝑥)  ys ,l=K  ⊕   isg  ⊝    olajd;a"  

     𝑥 = 0.7    §   𝑓′′(𝑥)  ys ,l=K  ⊝    isg  ⊕    olajd;a" fjkia fõ'  

∴  𝑥 = −11.7   yd    𝑥 = 0.7   hkq  𝑓(𝑥)  u; ;ksj¾;K ,laIHhkg wkqrEm 𝑥  w.hhka h'    

 

(b). 

 

 

 

 

 

 

 

 

 

            𝜃 = ∝ −𝛽 

    tan  𝜃 = tan(∝ −𝛽)   

                =
tan ∝ − tan𝛽

1 + tan ∝ .   tan𝛽 
   

 

3ℎ 

ℎ 

ℎ ℎ 

𝑋 

∝ 𝜃 
𝛽 

5 5 

5 

5 
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                =
(
4ℎ
𝑥
− 
ℎ
𝑥
)

1 + (
4ℎ
𝑥 ) (

ℎ
𝑥) 
   

                =
3ℎ𝑥

𝑥2 + 4ℎ2
   

⇒   𝜃     = 𝑡𝑎𝑛−1  (
3ℎ𝑥

𝑥2 + 4ℎ2
)   

∴       
𝑑𝜃

𝑑𝑥
=  

1

(1 +
9ℎ2 𝑥2

[(𝑥2 + 4ℎ2)2]
)
 [
(𝑥2 + 4ℎ2) 3ℎ − 3ℎ𝑥(2𝑥)

(𝑥2 + 4ℎ2)2
] 

                 =  
1

(𝑥2 + 4ℎ2)2 + 9ℎ2 𝑥2
 [3ℎ (𝑥2 + 4ℎ2 − 2𝑥2)] 

                 =  
3ℎ (4ℎ2 − 𝑥2)

(𝑥2 + 4ℎ2)2 + 9ℎ2 𝑥2
  

 

𝜃   ys Wmßu $ wju i|yd 

𝑑𝜃

𝑑𝑥
= 0    úg 

⇒        
3ℎ (4ℎ2 − 𝑥2)

(𝑥2 + 4ℎ2)2 + 9ℎ2 𝑥2
= 0 

⇒          4ℎ2 − 𝑥2 = 0 

⇒          𝑥2 =  4ℎ2 

⇒           𝑥  =  ± 2ℎ 

kuq;a    𝑥 > 0     neúka 

               𝑥 ≠ −2ℎ    fõ' 

∴             𝑥 = 2ℎ    fõ'  

oeka 
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 0 < 𝑥 < 2ℎ 2ℎ < 𝑥 

(
𝑑𝜃

𝑑𝑥
) 

,l=K 

(+) 
 

 (-) 

 

∴   x = 2h     úg"    𝜃    i|yd Wmßuhla mj;S' 

∴  ;u wefiys wdmd;kh jk fldaKh Wmßu ùu i|yd ksÍlaIlhd mska;+rh t,a,d we;s ì;a;sfha 

isg 2h ,ïNl ÿrlska isg mska;+rh kerôh hq;= h'  

 
15' ^a&  𝑥3 = 2 tan2 𝜃    wdfoaYh fh§fuka (𝑥 > 0   i|yd)  ∫√𝑥(2 + 𝑥3) 𝑑𝑥      

wkql,kh lrkak'  

(b).       ∫ 𝑓(𝑥)𝑑𝑥 =  ∫ 𝑓(𝑎 − 𝑥)𝑑𝑥   nj fmkajkak' m%;sM,h fhdod .ekSfuka yd    
𝑎

𝑜

𝑎

𝑜

 

∫
sin2 𝜃

cos3 2𝜃

𝜋
2⁄

𝑜

 𝑑𝜃   wkql,kh ie,lSfuka   ∫ sec3 2𝜃 = 0

𝜋
2⁄

𝑜

 nj wfmdayKh lrkak'  

(c).       ∫
𝑒2𝑥 cos 𝑥 − 𝑒𝑥 cos 𝑥

1 − 𝑒𝑥
 𝑑𝑥   wkql,h w.hkak' 

𝜋

𝑜

 

 

(a). 𝑥3 = 2 tan2 𝜃   úg 

 3𝑥2𝑑𝑥 = 4 tan𝜃 sec2 𝜃 𝑑𝜃 

𝐼𝑜 = ∫√𝑥(2 + 𝑥3) 𝑑𝑥 

     = ∫𝑥
1
2⁄ √2 + 𝑥3 𝑑𝑥 

     = ∫
𝑥2√2 + 𝑥3 

𝑥
3
2⁄

 𝑑𝑥 

     = ∫
√(2 + 2 tan2 𝜃) 

√2 tan 𝜃

4

3
tan 𝜃 sec2 𝜃 𝑑𝜃 

5 
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     = ∫
√2  √(1 + tan2 𝜃) 

√2

4

3
sec2 𝜃  𝑑𝜃 

     =
4

3
∫sec3 𝜃 𝑑𝜃 

𝐼 = ∫ sec3 𝜃 𝑑𝜃    hehs is;uq' 

𝐼 = ∫ sec 𝜃. sec2 𝜃  𝑑𝜃  

     = ∫ sec 𝜃.
𝑑

𝑑𝜃
(tan𝜃)  𝑑𝜃 

     = sec 𝜃. tan 𝜃 − ∫ tan 𝜃.
𝑑

𝑑𝜃
(sec 𝜃)  𝑑𝜃 

     = sec 𝜃. tan 𝜃 − ∫ tan 𝜃.  sec 𝜃   tan 𝜃  𝑑𝜃 

     = sec 𝜃. tan 𝜃 − ∫ sec 𝜃 (sec2 𝜃 − 1)  𝑑𝜃 

     = sec 𝜃. tan 𝜃 − ∫ sec3 𝜃 𝑑𝜃⏟      
𝐼

+∫sec θ 𝑑𝜃 

∴ 2𝐼 = sec 𝜃. tan 𝜃 + ∫
sec 𝜃(sec 𝜃 + tan𝜃)

(sec 𝜃 + tan𝜃)
 𝑑𝜃 

          = sec 𝜃. tan 𝜃 +  ln | sec 𝜃 + tan𝜃 | 

𝐼𝑜      =
4

3
 𝐼 

          =
4

3
.
1

2
[ sec 𝜃 tan 𝜃 + ln | sec 𝜃 + tan𝜃 |] 

          =
2

3
 sec 𝜃 tan 𝜃 +

2

3
 ln | sec 𝜃 + tan 𝜃 | + 𝑐   ⫽ 

 

(b).     𝐼 = ∫ 𝑓(𝑥)𝑑𝑥
𝑎

𝑜

  hehs is;uq' 

            fuys   𝑥 = 𝑎 − 𝑋  f,i wdfoaY l< úg  

𝑑𝑥 = −𝑑𝑋 

iSud    (
𝑥 = 𝑜 úg

𝑋 = 𝑎       
)    හා   (

𝑥 = 𝑎 úg

𝑋 = 𝑜       
)    fõ'  

5 
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∴ 𝐼 = ∫ 𝑓(𝑎 − 𝑋)(−) 𝑑𝑋 =  −∫ 𝑓(𝑎 − 𝑋) 𝑑𝑋
𝑜

𝑎

𝑜

𝑎

 

       = ∫ 𝑓(𝑎 − 𝑋) 𝑑𝑋
𝑎

𝑂

 

oeka, úp,Hh    𝑋 → 𝑥   f,i ie,l+ úg" ^ksYaÑ; wkql,khla úp,Hfhka iajdh;a; neúka& 

 

   𝐼 = ∫ 𝑓(𝑎 − 𝑥) 𝑑𝑥    fõ' 
𝑎

𝑂

 

∴ ∫ 𝑓(𝑥) 𝑑𝑥 =  ∫ 𝑓(𝑎 − 𝑥) 𝑑𝑥
𝑎

𝑜

𝑎

𝑜

   fõ' 

oeka   ∫
sin2 𝜃

cos3 2𝜃
 𝑑𝜃

𝜋
2⁄

𝑜

     i|yd by; m%;sM,h fh¥ úg 

∫
sin2 𝜃

cos3 2𝜃
 𝑑𝜃

𝜋
2⁄

𝑜

= ∫
sin2(𝜋 2⁄ − 𝜃)

cos3(𝜋 − 2𝜃)
 𝑑𝜃 =  ∫

𝑐𝑜𝑠2 𝜃

−cos3 2𝜃
 𝑑𝜃

𝜋
2⁄

𝑜

𝜋
2⁄

𝑜

 

∴ ∫
sin2 𝜃

cos3 2𝜃
 𝑑𝜃

𝜋
2⁄

𝑜

+ ∫
cos2 𝜃

cos3 2𝜃
 𝑑𝜃 = 0 ⇒ ∫ (

sin2 𝜃 + cos2 𝜃

cos3 2𝜃
)  𝑑𝜃 = 0

𝜋
2⁄

𝑜

𝜋
2⁄

𝑜

 

                                                                                   ⇒ ∫ sec3 2𝜃  𝑑𝜃 = 0

𝜋
2⁄

𝑜

  ⫽ 

 

(C).     𝐼𝑐 = ∫
𝑒2𝑥 cos 𝑥 − 𝑒𝑥 cos 𝑥 

1 − 𝑒𝑥
 𝑑𝑥

𝜋

𝑜

  hehs .ksuq' 

   ∴    𝐼𝑐 = ∫
𝑒𝑥.𝑒𝑥 cos𝑥−𝑒𝑥 cos𝑥 

−(𝑒𝑥−1)
 𝑑𝑥

𝜋

𝑜
   

                = ∫
− 𝑒𝑥 cos 𝑥 (𝑒𝑥 − 1)

(𝑒𝑥 − 1)
 𝑑𝑥

𝜋

𝑜

=  ∫  − 𝑒𝑥 cos 𝑥   𝑑𝑥
𝜋

𝑜

 

                = ∫  𝑒𝑥 cos 𝑥   𝑑𝑥
𝑜

𝜋

 

                = ∫  cos 𝑥 .
𝑑(𝑒𝑥)

𝑑𝑥
  𝑑𝑥  ^fldgia jYfhka wkql,kh fh§fuka&

𝑜

𝜋

 

               = [𝑒𝑥 cos 𝑥]𝜋
𝑜 −∫ 𝑒𝑥 .  

𝑑(cos 𝑥)

𝑑𝑥
  𝑑𝑥  

𝑜

𝜋

 

              = [𝑒𝑜 . cos o−𝑒𝜋. cos 𝜋] + ∫ 𝑒𝑥. sin 𝑥 𝑑𝑥  
𝑜

𝜋

 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 



 

cd;sl wOHdmk wdh;kh Channel NIE 35 

              = [1 + 𝑒𝜋] + ∫ sin 𝑥 .  
𝑑(𝑒𝑥)

𝑑𝑥
 𝑑𝑥 − ^h,s fldgia jYfhka wkql,kh fh§fuka&  

𝑜

𝜋

 

              = [1 + 𝑒𝜋] + [sin 𝑥. 𝑒𝑥]𝜋
𝑜 −∫ 𝑒𝑥 .

𝑑(sin 𝑥)

𝑑𝑥
 𝑑𝑥 

𝑜

𝜋

 

              = [1 + 𝑒𝜋] + [sin 𝑜. 𝑒𝑜 − sin 𝜋. 𝑒𝜋] − ∫ 𝑒𝑥 cos 𝑥  𝑑𝑥 
𝑜

𝜋

 

        𝐼𝑐  = [1 + 𝑒
𝜋] − 𝐼𝑐  

   ∴ 2𝐼𝑐 = [1 + 𝑒
𝜋]  

        𝐼𝑐  =
1

2
[1 + 𝑒𝜋]   ⫽ 

16'  𝑚 > 0   වූ   𝑙1  ≡ 𝑦 = 𝑚𝑥   හා  𝑙2  ≡ 2𝑚𝑥 − 3𝑦 + 1 = 0    වන   𝑙1 = 0   හා  𝑙2 = 0    f¾Ld 2 ys 

fþok ,laIHh jk   𝑃 ys LKavdxl fidhkak'     

 fuu 𝑃 ,laIHh msysgd we;af;a 𝑂 uQ,fha isg tall   √2𝑚   l ÿßks'  𝑚 = 1  nj 
fmkajkak'  

 𝑙1 = 𝑂    yd   𝑙2 = 𝑂   f¾Ld 2 ys fþok ,laIHh yryd hñka   𝑥 −   wlaIHh  

u; Ok ÈYdfjka tall 2 l wka;#LKavhla idok   𝑙3 = 𝑂   f¾Ldfõ iólrKh 
fidhkak'  

 𝑙2 = 𝑂   f¾Ldj   𝑦 −   wlaIh fþokh flfrk ,laIHh  𝐴   yd 𝑙3 = 0  f¾Ldj  

𝑥 −    wlaIh fþokh flfrk ,laIHh   𝐵  úg   𝑂, 𝐴    yd   𝐵   ,laIH 3 yryd hk    𝑆1 =

0    jD;a;fha iólrKh ,nd.kak'   

 ;jo  𝑃  flakaøh yd  𝑃𝐴 wrh jQ   𝑆2 = 0   jD;a;h o fidhkak'   

 𝑆1 = 0    yd   𝑆2 = 0  jD;a; tlsfkl m%,ïNj fþokh fõ o@ Tfí ms<s;=r i;Hdmkh 
lrkak'  

 𝑃 flakaøh jQ o    𝑆1 = 0  iu. m%,ïNj fþokh jkakdjQ jD;a;h fidhkak'  

 

𝑙1 ≡ 𝑦 = 𝑚𝑥   හා    𝑙2 ≡ 2𝑚𝑥 − 3𝑦 + 1 = 0   úi£fuka 

2𝑚𝑥 − 3(𝑚𝑥) + 1 = 0 

∴ 𝑥 = 1 𝑚⁄  ⟹ 𝑦 = 𝑚 (
1

𝑚
) = 1 

∴ 𝑝 ≡ (1 𝑚⁄ , 1)   ⫽ 

 

𝑂 ≡ (0,0)   isg   𝑃 g ÿr tall  √2𝑚   neúka" 
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√(
1

𝑚
− 𝑜)

2

+ (1 − 0)2  =   √2𝑚 

1

𝑚2
+ 1 = 2𝑚 

1 +𝑚2 = 2𝑚3 

2𝑚3 −𝑚2 − 1 = 0 

(𝑚 − 1)(2𝑚2 +𝑚 + 1) = 0 

                               ∆ 𝑚 < 0 ⟹ 𝑚  i|yd ;d;a;aúl uQ, fkdmj;S'  

∴ 𝑚 = 1   ⫽ 

 𝑙1 ≡ 𝑚𝑥 − 𝑦 = 0   හා   𝑙2 ≡ 2𝑚𝑥 − 3𝑦 + 1 = 0 

       𝑚 = 1    úg   →    𝑙1 ≡ 𝑥 − 𝑦 = 0   yd    

𝑙2 ≡ 2𝑥 − 3𝑦 + 1 = 0 fõ'   

𝑙1 = 0   yd    𝑙2 = 0   ys fþok ,laIHh yryd hk  

´kEu idOdrK f¾Ldjla     𝑙1 + 𝜆𝑙2 = 0    f,i oelaúh yel' 𝜆 ∈ ℝ   

                 ∴ 𝑥 − 𝑦 + 𝜆(2𝑥 − 3𝑦 + 1) = 0 

wjYH f¾Ldj   𝑥 −  wlaIh u; idok wka;#LKavh +2  neúka th ^2"0& yryd hhs'   

∴ (2,0)   wdfoaYfhka   →   2 − 0 + 𝜆(2.2 − 3.0 + 1) = 0,   𝜆 = −2 5⁄    f,i ,efí'  

∴ wjYH f¾Ldj  

𝑙3 ≡ 𝑥 − 𝑦 −
2

5
(2𝑥 − 3𝑦 + 1) = 0 

𝑙3 ≡ 𝑥 + 𝑦 − 2 = 0   ⫽ 

𝑙2 = 0 − 𝑦 −  wlaIh lefmk ,laIHh,   𝐴 ≡ (0,   1 3⁄ ) 

𝑙3 = 0 − 𝑥 −  wlaIh lefmk ,laIHh,   𝐵 ≡ (2 , 0) 

;j o" 𝑂 ≡ (0,0) 

𝑂, 𝐴, 𝐵    ,laIH 3 u yryd hk jD;a;h"  

𝑆1 ≡ 𝑥
2 + 𝑦2 + 2𝑔1𝑥 + 2𝑓1 𝑦 + 𝑐1 = 0    hehs .ksuq'  

𝑂 (0,0) →  0 + 0 + 0 + 0 + 𝐶1 = 0 

                                                     𝐶1 = 0   ⫽ 

5 
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𝐴 (0, 1 3⁄ ) →  0 + (
1

3
)
2

+ 2𝑔1(0) + 2𝑓1 (
1

3
) + 0 = 0 

                                                                                       𝑓1 =
−1

6
   ⫽ 

𝐵 (2,0) →  22 + 02 + 2𝑔1(2) + 2𝑓1(0) + 0 = 0  

                                                                            𝑔1 = −1   ⫽ 

∴  wjYH jD;a;h" 

𝑆1 ≡ 𝑥
2 + 𝑦2 + 2(−1)𝑥 + 2 (

−1

6
) 𝑦 + (0) = 0  

          3𝑥2 + 3𝑦2 − 6𝑥 − 𝑦 = 0   ⫽ 

 

     𝑃 ≡ (1 𝑚⁄ , 1)  
𝑚=1
→  𝑃 ≡ (1,1)  හා  𝐴 ≡ (0, 1 3⁄ ) 

∴   𝑃𝐴 ≡ √(1 − 0)2 + (1 − 1 3⁄ )
2
 

             ≡ √1 + 4 9⁄  

             ≡
√13

3
      tall' 

 

𝑃 flakaøh yd   𝑃𝐴   wrh jQ   𝑆2 = 𝑂   jD;a;h"  

𝑆2 ≡ 𝑥
2 + 𝑦2 + 2𝑔2𝑥 + 2𝑓2 𝑦 + 𝑐2 = 0    hehs is;uq'  

flakaøh"   (−𝑔2, −𝑓2) ≡ 𝑃 ≡ (1,1) 

⟹ −𝑔2 = 1            yd         − 𝑓2 = 1 

          𝑔2 = −1 ⫽                      𝑓2 = −1  ⫽ 

 

;j o" wrh      = 𝑃𝐴 

𝑟 = √𝑔2
2 + 𝑓2

2 − 𝐶2 

⟹ √(−1)2 + (−1)2 − 𝐶2  =  
√13

3
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2 − 𝑐2 =
13

9
 ⟹ 𝑐2 =

5

9
   ⫽ 

∴ 𝑆2 ≡ 𝑥
2 + 𝑦2 + 2(−1)𝑥 + 2(−1)𝑦 + (

5

9
) = 0 

             𝑥2 + 𝑦2 − 2𝑥 − 2𝑦 + (
5

9
) = 0  ⫽ 

 

𝑆1 = 0    yd     𝑆2 = 0    jD;a;j, ksh;hka"  

 𝑔1 = −1                              𝑔2 = −1 

 𝑓1 = −
1
6⁄                               𝑓2 = −1 

 𝑐1 =  0                                 𝑐2 =
5
9⁄  

 

fuu   𝑆1   yd  𝑆2   jD;a; tlsfkl m%,ïNj fþokh fõ kï"   

             2𝑔1𝑔2 + 2𝑓1𝑓2 = 𝑐1 + 𝑐2      wjYH;dj ;Dma; úh hq;=hs'   

2𝑔1𝑔2 + 2𝑓1𝑓2 = 2(−1)(−1) + 2(−
1
6⁄ )(−1) 

         = 2 + 1 3⁄ =  7 3⁄  −① 

𝑐1 + 𝑐2 = 0 +
5

9
=  5 9⁄ −  ② 

                  7
3⁄  ≠  

5
9⁄  

⟹  2𝑔1𝑔2 + 2𝑓1𝑓2 ≠ 𝑐1 + 𝑐2  fõ' ^iudk fkdfõ& 

∴    𝑆1   yd   𝑆2   jD;a; m%,ïN fkdfõ'   

 

oeka  

𝑃 ≡ (1,1)    flakaøh jQ o"    𝑆1 ≡ 3𝑥
2 + 3𝑦2 − 6𝑥 − 𝑦 = 0   iu. m%,ïN jQ o jD;a;h"   

𝑆3 ≡ 𝑥
2 + 𝑦2 + 2𝑔3𝑥 + 2𝑓3𝑦 + 𝑐3 = 0     hehs is;uq'   

flakaøh   ≡ (−𝑔3, −𝑓3)  ≡ 𝑃(1,1)   neúka 

−𝑔3 = 1
𝑔3 = −1

     yd          
−𝑓3 = 1
𝑓3 = −1

        fõ'  

 

5 
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𝑆3   yd   𝑆1  jD;a; m%,ïN neúka"  

2𝑔3𝑔1 + 2𝑓3𝑓1 = 𝑐3 + 𝑐1 

2(−1)(−1) + 2(−1) (
−1

6
) = 𝑐3 + 0 ⟹ 𝑐3 = 

7
3⁄   

∴ 𝑆3 ≡ 𝑥
2 + 𝑦2 + 2(−1)𝑥 + 2(−1)𝑦 +

7

3
= 0 

3𝑥2 + 3𝑦2 − 6𝑥 − 6𝑦 + 7 = 0  ⫽ 

 

17' (a). iqmqreÿ wxlkfhka ABC ;s%fldaKhla i|yd zfldaihska kS;shZ m%ldY lrkak'   

i. ABC  ;%sfldaKhl  BC, CA yd AB mdo j, È. ms<sfj,ska (𝑥 + 𝑦), 𝑥 yd (𝑥 − 𝑦) fõ'   

     cos 𝐴 =
𝑥−4𝑦

2(𝑥−𝑦)
      nj fmkajkak'  

ii.     𝑦 = 𝑥 7⁄  kï   𝐴 = cos−1(1 4⁄ )    nj ,nd.kak'  

iii. ;%sfldaKhl mdo 3 ys È. wdfrdayK ms<sfj,ska ie,l+ úg 6:7:8  wkqmd;hg 

msysghs' fuu ;%sfldaKfha úYd,;u fldaKh"  cos−1(1 4⁄ )  nj wfmdaykh lrkak'  

(𝑏).     (cos ∝  + cos 𝛽)2 + (sin ∝ + sin 𝛽)2 = 4 cos2 (
∝ −𝛽

2
) 

    nj idOkh lr"  

 (cos 𝑥 + cos 3𝑥) 2 + (sin 𝑥 + sin 3𝑥)2 = 1   iólrKfha idOdrK úi÷ï 
fidhkak'  

(𝑐).   2 tan−1(sin 𝑥) − tan−1(2 sec 𝑥) = 0   iólrKh úi|kak' 

 

(a.) iq¿fldaKS" RcqfldaKS fyda uydfldaKS jQ ´kEu" iïu; wxlkh iys; ;%sfldaKhla 
i|yd  

cos 𝐴 =  
𝑏2 + 𝑐2 − 𝑎2

2𝑏𝑐
 

cos 𝐵 =  
𝑎2 + 𝑐2 − 𝑏2

2𝑎𝑐
 

cos 𝐶 =  
𝑎2 + 𝑏2 − 𝑐2

2𝑎𝑏
    fõ'  

 

  

5 

10 
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(i)  
 

 

 

 

 

 

 

 𝑦 =  𝑥 7⁄     úg 

               cos𝐴     =  
𝑥 − 4

𝑥
7

2(𝑥 −
𝑥
7)
   

                              =  
3 𝑥 7⁄

12 𝑥 7⁄
   

∴ cos 𝐴 =  1 4⁄  ⟹ 𝐴 = cos−1(1 4⁄ )    ⫽ 

 

(ii). ;%sfldaKhl mdo 3 È.ska" 6:7:8 wkqmd;hg msysghs kï túg tu mdoj, È. wdfrdayK 

ms<sfj,g ie,l+ úg  
6𝑥

7
,
7𝑥

7
   yd   

8𝑥

7
  f,iska ksrEmkh l< yels'  

 túg tu È.   (𝑥 −
𝑥

7
) , 𝑥   yd   (𝑥 +

𝑥

7
)  fõ' 𝑥 7⁄ = 𝑦   f,i .;a úg'   

        ⟹ (𝑥 − 𝑦), 𝑥 yd (𝑥 + 𝑦)   fõ' túg fuys È.u mdoh  

 (𝑥 + 𝑦) neúka thg iïuqLj msysá úYd,;u fldaKh ^fmr fldgfia idOkfhka&   

= cos−1(1 4⁄ )  fõ'  

  

(b).  (cos ∝ + cos 𝛽)2 + (sin ∝  + sin 𝛽)2 

= cos2 ∝ + sin2 ∝ + cos2 𝛽 + sin2 𝛽 + 2(cos ∝ cos 𝛽 + sin ∝ sin 𝛽) 

= 2 + 2 cos (∝ −𝛽)    

= 2 + 2 cos 2 (
∝ −𝛽

2
)    

𝐴 

𝐵 

𝐶 

𝑥 

(𝑥 − 𝑦) 

(𝑥 + 𝑦) 

𝐴 

cos𝐴     =  
𝑥2 + (𝑥 − 𝑦)2 − (𝑥 + 𝑦)2

2𝑥(𝑥 − 𝑦)
 

                 =
𝑥2 − 4𝑥𝑦

2𝑥(𝑥 − 𝑦)
 

∴ cos𝐴 =  
𝑥 − 4𝑦

2(𝑥 − 𝑦)
  ⫽ 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 



 

cd;sl wOHdmk wdh;kh Channel NIE 41 

= 2 + 2 [2 cos2 (
∝ −𝛽

2
)−1  ]   

= 2 + 4 cos2 (
∝ −𝛽

2
)−2   

= 4 cos2 (
∝ −𝛽

2
)  ⫽   

 

by; m%;sM,fha  ∝= 𝑥   yd   𝛽 = 3𝑥   f,i wdfoaY l, úg"   

(cos ∝ + cos 𝛽)2 + (sin ∝ +sin 𝛽)2 = 4 cos2 (
∝ −𝛽

2
) 

(cos 𝑥 + cos 3𝑥)2 + (sin 𝑥 + sin 3𝑥)2 = 4 cos2 (
𝑥 − 3𝑥

2
) 

oeka 

(cos 𝑥 + cos 3𝑥)2 + (sin 𝑥 + sin 3𝑥)2 = 1   f,i § we;s neúka  

1 = 4 cos2 (
−2𝑥

2
) 

cos2 𝑥 =
1

4
    , (∴ cos(−𝜃) = cos 𝜃    neúka) 

cos 𝑥 = ± 1 2⁄  

⊕  i,ld 

cos 𝑥 =  1 2⁄  

cos 𝑥 = cos(𝜋 3⁄ ) 

       𝑥 = 2𝑛𝜋 ± 𝜋 3⁄   ⫽ 

                𝑛 ∈ ℤ 
 
 
 
 
 
 
 
 
 
 
 

⊖  i,ld 

cos 𝑥 =  −1 2⁄  

cos 𝑥 = −cos(𝜋 3⁄ ) 

cos 𝑥 = cos(𝜋 − 𝜋 3⁄ ) 

cos 𝑥 = cos  (2 𝜋 3⁄ ) 

       𝑥 = 2𝑛𝜋 ± 2𝜋 3⁄   ⫽ 

𝑛 ∈ ℤ 

 

  

5 

5 

10 

5 

5 

5 
5 

5 
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(c).  2 tan−1(sin 𝑥) − tan−1(2 sec 𝑥) = 0 

tan−1(sin 𝑥) = ∝        yd           tan−1(2 sec 𝑥) = 𝛽    úg 

tan ∝ = sin 𝑥        yd       tan 𝛽 = 2 sec 𝑥  fõ'  

túg" 

         2 ∝  −𝛽 = 0 

                  2 ∝ = 𝛽 

           tan 2 ∝ = tan𝛽 

    
2 tan ∝

1 − tan2 ∝
= tan𝛽 

             2 sin 𝑥 = 2 sec 𝑥 (1 − sin2 𝑥) 

                sin 𝑥 = sec 𝑥 (cos2 𝑥) 

sin 𝑥 =  𝐶𝑜𝑠 𝑥 

cos(𝜋 2⁄ − 𝑥) = cos 𝑥 

       ∴
𝜋

2
− 𝑥    =    2𝑛𝜋 ± 𝑥 

 

⊕ ⟹
𝜋

2
− 𝑥 = 2𝑛𝜋 + 𝑥 

                2𝑥 = 𝜋 2⁄ − 2𝑛𝜋 

                  𝑥 =
𝜋

2
(
1

2
− 2𝑛)  ⫽                𝑛 ∈ ℤ 

⊖ ⟹
𝜋

2
− 𝑥 = 2𝑛𝜋 − 𝑥 

          ^𝑥 i|yd úi÷ï wks¾K fõ'&  

 

5 

5 

5 

5 

5 

5 

5 

5 
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A fldgi 
ms<s;=re 

 
(01).  ialkaO ms<sfj,ska   3𝑚  yd 𝜆𝑚  jQ m%;Hia: wxY= 2 la iqug ;sria ;,hla u;" tlu ir< 

f¾Ldjl" m%;súreoaO ÈYdjkg" ms<sfj,ska  𝜆𝑢  yd  𝑢   m%fõ. j,ska p,s; ù ir< f,i 

.efÜ' .egqfuka miq  3𝑚  wxY=j ksi,;djg m;aúks kï wfkla wxY=j ,nd.kakd 
m%fõ.h;a" wxY= w;r m%;Hd.;s ix.=Klh;a fidhkak' ;jÿrg;a" .egqu ksid moaO;sfha 
lsisÿ Yla;s ydkshla isÿ fkdúks kï  

𝜆 = 1      nj fmkajkak' 

fuúg .egqfï § wxY= w;r n,mE wdfõ.h fidhkak' 

 

úi÷u - 

 

→  
3𝑚
𝜆𝑢

      
𝜆𝑚
𝑢

  ←

^.e'fud'fmr&
                     

3𝑚   ↔     𝜆𝑚
I

^.egqï fudfyd;&
                     

3𝑚
→ 𝑜

      
𝜆𝑚
→ 𝑣

^.e'fud'miq&
   

 

→  ksõgkaf.a m%;Hd.;s kshufhka" 

      𝑣 − 0 = −𝑒(−𝑢 − 𝜆𝑢) 

              𝑣 = (𝜆 + 1)𝑒𝑢 −  ①  

→  fr( .( i( ks( 

      𝜆𝑚. 𝑣 + 0 = −𝜆𝑚𝑢 + 3𝑚. 𝜆𝑢 

                      𝑣 = 2𝑢 ⫽  

∴  ① ⟹ 2𝑢 = (𝜆 + 1)𝑒𝑢 

                      𝑒 = (
2

𝜆 + 1
)  ⫽ 

 

 
w'fmd'i' Wiia fm< 

13 fY%aKsh 

ixhqla; .Ks;h II 
meh ;=khs 

 
 
 

5 

5 

5 
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lsisÿ Yla;s ydkshla isÿ fkdúks kï" .egqï zzmQ¾K m%;Hia:ZZ úh hq;=hs' 

        ∴ 𝑒 = 1 

túg    1 =
2

𝜆 + 1
 

    ⟹ 𝜆 = 1  ⫽ 

oeka  3𝑚   g  ← 𝐼 = ∆(𝑚𝑣) 

                              𝐼 = 𝑜 − (3𝑚)(−𝜆𝑢) 

                                 = 3𝑚𝑢  ⫽ 

 

(02). ;sria Odjk m:hl 360 Km h-1 fõ.fhka Odjk jQ hdkhla 0 ,laIHhl § ;srig 𝜋 6⁄  

wdk;j .=jka .; ù mej;s m%fõ.fhka taldldrj ñks;a;=jla mshdir l< miq tys isg 
fndaïnhla iSrefjka uqod yÍ' fndaïnh ìu m;s; jkqfha ;sria fmd<j u; 0 isg fldmuK 
ÿrlska o@  

úi÷u - 

 

 

 

 

 

 

 

 

      𝑢 = 360 ×
5

18
𝑚 𝑠−1 

          = 100 𝑚 𝑠−1 

    (𝑜 → 𝑝);,s;hg 

   ↗ 𝑠 = 𝑢𝑡  

   𝑂𝑃 = (100)(60) 

          = 6000 𝑚 

∴ 𝑥1 = 6000 cos (𝜋 6⁄ )  

         = 3000√3  𝑚  ⫽ 

   𝑦1 = 6000 cos(𝜋 3⁄ )  

         = 3000  𝑚  ⫽ 

uqody, fndaïnfha   (𝑃 → 𝑄)   p,s;hg 

↑ 𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 

−3000 = 𝑢 cos(𝜋 3⁄ ). 𝑡 −
1

2
(10)𝑡2 

−3000 = 50𝑡 − 5𝑡2 

5𝑡2 − 50𝑡 − 3000 = 0 

𝑡2 − 10𝑡 − 600 = 0 

(𝑡 + 20)(𝑡 − 30) = 0 

𝑡 > 0 ⟹ 𝑡 = 30  𝑠 ⫽ 

 

 

𝑃 

𝑈 

𝑡 

𝑈 

60 𝑆 
𝑦1 

𝜋
6⁄  𝐵 

𝑂 𝑄 

𝜋
6⁄  

𝑥1 𝑥2 

5 

5 

5 

5 

5 
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∴   (𝑃 → 𝑄) fndaïnhg" 

→ 𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 

𝑥2 = 𝑢 cos(𝜋 6⁄ ). 𝑡 + 0 

= 100
√3

2
 30 

= 1500√3  𝑚  

 

  

(03). rEmfha mrÈ ;srig  𝜃 wdk; ;,fha 
fofl,jr P yd Q iqug lmams 2 la iúlr 
we;' wdk; ;,h u; ;nd we;s B wxY=jg wEª 
ieye,a¨ wú;kH ;ka;= 2 la ms<sfj,ska  P yd 
Q lmams u;ska f.dia fl,jr § A yd C wxY= 
orhs' A, B, C wxY=j, ialkaO ms<sfj,ska 2m, 

3, yd 3m fõ' moaO;sh iSrefjka uqody, úg 
tys ;ajrKh fidhkak'  

A wxY=j isriaj by,g p,kh ùug kï 

𝜃 < sin−1(1 3⁄ )  úh hq;= nj fmkajkak' 

 

ms<s;=r - 

 

 

 

 

 

 

 

 

  

𝜃 

𝑄 

𝑃 

𝐵 

𝐶 

𝐴 

𝑄 

𝜃 
𝑃 

𝐶 3𝑚 

𝐴 2𝑚 

𝑇1 

3𝑚 
𝑇1 

𝑇2 

𝑇2 

𝑅 

𝐵 

3𝑚𝑔 

3𝑚𝑔 

2𝑚𝑔 

𝑓 

𝑓 

𝑓 

∴ 𝑂𝑄 ÿr = 𝑥1 + 𝑥2  

= 3000√3 + 1500√3 

= 4500√3  𝑚 

= 4.5√3    𝑘𝑚  ⫽   

 

5 
5 
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𝐹 = 𝑚𝑎   fh§u 

𝐴   , ↑ ⟹ 𝑇1 − 2𝑚𝑔 = 2𝑚𝑓 − ① 

𝐶   , ↓ ⟹ 3𝑚𝑔 − 𝑇2 = 3𝑚𝑓 − ② 

𝐵   , ↗ ⟹ 𝑇2 − 𝑇1 − 3𝑚𝑔 sin 𝜃 = 3𝑚𝑓 − ③ 

① + ② + ③ ⟹ 𝑚𝑔 − 3𝑚𝑔 sin 𝜃 = 8𝑚𝑓  

𝑓 = (
1 − 3 sin 𝜃

8
)𝑔  ⫽ 

 

A   wxY=j isriaj by,g p,kh ùug kï"   𝑓 > 0   úh hq;=hs'  

⟹ (
1 − 3 sin 𝜃

8
)  𝑔 > 0 ⟹ 1 − 3 sin 𝜃 > 0 

                                                              ⟹ 𝜃 < sin−1(1 3⁄ )   ⫽ 

 
(04). laIu;dj 103𝐻𝐾    𝑊  jQ r:hlg ;eks;,d uf.ys   90 𝑘𝑚 ℎ−1  Wmßu m%fõ.hla 

,nd.; yel' r:fha p,s;hg n,mdk uq̈  m%;sfrdaOh fldmuK o@ fuu r:h ;srig   
𝜋

6⁄   wdk;" ir< f¾Åh u.l by,g 54 𝑘𝑚 ℎ−1  m%fõ.fhka Odjkh jk fudfyd;l 

tys ;ajrKh .Kkh lrkak' 

r:fha ialkaOh fuá%la fgdka  K  jk w;r uq̈  m%ÓfrdaOh fkdfjkiaj mj;S'   

úi÷u - 

 

                  𝐻 = 103𝐻𝐾 

𝑢 = 90 𝑘𝑚 ℎ−1 − ^Wmßu& 

    = 90 ×
5

18
 

    = 25 𝑚 𝑠−1 

          𝐻 = 𝑃𝑉 

103𝐻𝐾 = 𝑃𝐸 . 25 

         𝑃𝐸 = 40𝐻𝐾 𝑁 

r:hg   →  𝐹 = 𝑚𝑎 

𝑃𝐸 − 𝑅 = 𝑚(0) − ^∵ Wmßu m%fõ.h&  

uq¿ m%ÓfrdaOh 𝑅 = 𝑃𝐸 = 40𝐻𝐾 𝑁 ⫽ 

𝑃𝐸 
𝑅 

5 

5 

5 

5 

5 

5 

5 
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𝐻 = 𝑃𝑉 

103𝐻𝐾 = 𝑃𝐸
′ (54 ×

5

18
) 

∴ 𝑃𝐸
′ = 

200

3
 𝐻𝐾 𝑁 

 

↗ 𝐹 = 𝑚𝑎 

𝑃′𝐸 − 𝑅 − 𝑚𝑔sin (𝜋 6⁄ ) = 𝑚𝑎 

200

3
𝐻𝐾 − 40𝐻𝐾 − 103𝐾𝑔

1

2
= 103𝐾. 𝑎 

80𝐻

3
− 500𝑔 = 103𝑎 

(
8𝐻

3
− 50𝑔)

1

500
= 𝑎  

𝑎 =
1

750
(4𝐻 − 75𝑔) 𝑚 𝑠−2  ⫽ 

 
(05). tlu isria ;,hl rEmfha oelafjk AB yd BC 

iqug isyska lïì" ms<sfj,ska P yd Q flakaø 
jQ yd iudk wrfhka hq;= jQ jD;a; mdol pdm 
fldgia 2 ls'  

 B ys § lïìhg ialkaOh  2𝑚  jQ iqug 
mn¿jla wuqKd ksi,j we;s w;r thska wvl 
ialkaOfhka hq;= fojk wxY=jla A § lïìhg 
wuqkd iSrefjka uqodyÍ' th B § ksi,j we;s 
mn¿j iuÕ .eà yd fõ' ixhqla; mn¿j yd 
lïìh w;r m%Ól%shdj Y=kHjk fudfydf;a § 
th yryd hk wrh BQ isriska W;al%uKh ù 

we;s fldaKh"  cos−1(20 27⁄ )  nj 

fmkajkak' 

 

  

𝑅 

𝑃′𝐸 

𝐻 

𝑎 

𝜋
6⁄  𝑀𝑔 

𝐴 𝑃 

𝐵 

𝑄 𝐶 

𝑚 

2𝑚 

5 

5 

5 
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ms<s;=r - 

ixhqla; wxY=fõ jD;a; p,s; fldgi i,ld 

1

2
3𝑚𝑉0

2 + 𝑂 =
1

2
3𝑚. 𝑉2 − 3𝑚𝑔(𝑎 − 𝑎 cos 𝜃)  

𝑉0
2 = 𝑉2 − 2𝑔𝑎(1 − cos 𝜃) 

1

9
. 2𝑔𝑎 = 𝑉2 − 2𝑔𝑎 + 2𝑔𝑎 cos 𝜃 

𝑉2 = 𝑔𝑎 [
2

9
+ 2 − 2 cos 𝜃] 

= 𝑔𝑎[
20

9
− 2 cos 𝜃] 

 

𝑚 ialkaO (𝐴 ⟶ 𝐵)  p,s;hg  
𝐴 § (pd( Y( + ú( Y() = 𝐵 § (pd( Y( + ú( Y() 

𝑂 + 𝑚𝑔𝑎 =
1

2
𝑚𝑢2 + 𝑂 

𝑢 = √2𝑔𝑎 

 
 
B § m yd 2m .egqu i,ld  
f¾(.(i(ks( 

3𝑚𝑉0 = 𝑚𝑢 + 2𝑚𝑂 

𝑉0 =
𝑢

3
=

1

3
√2𝑔𝑎 

 

oeka ↙ 𝐹 = 𝑚𝑎 

3𝑚𝑔 cos 𝜃 − 𝑅 = 3𝑚
𝑉2

𝑎
 

m%;sl%shdj Y+kH jk fudfyd; i|yd  𝑅 = 0  úg 

𝑔 cos 𝜃 =
𝑉2

𝑎
 

𝑔𝑎 cos 𝜃 = 𝑔𝑎 [
20

9
− 2 cos 𝜃] 

3 cos 𝜃 =
20

9
 

cos 𝜃 =
20

27
 

𝜃 = cos−1(20 27⁄ )   ⫽ 

 

 

(06). O uQ,h wkqnoaOfhka PQRS frdïnifha YS¾Ij, msysgqï ffoYsl ms<sfj,ska 

 𝑂𝑃⃗⃗⃗⃗  ⃗ = −3𝑖 − 5𝑗 , 𝑂𝑄⃗⃗⃗⃗⃗⃗ = 3𝑖 − 3𝑗  , 𝑂𝑅⃗⃗⃗⃗  ⃗ = ∝ 𝑖 + 𝛽𝑗   හා   𝑂𝑆⃗⃗⃗⃗  ⃗ = −𝑖 + 𝑗    fõ'   

∝   yd   𝛽  w.hhka ks¾Kh lr  PR yd QS úl¾K tlsfkl ,ïN iuÉfþokh jk nj 
idOkh lrkak'  

  

5 

𝐴 𝑃 

𝐵 

𝑄 𝐶 

𝑎 

𝑎 

𝑎 

𝑎 

𝑎 

𝑅 

𝑚 

𝑢 2𝑚 𝑂 
𝑉0 

𝑉 
3𝑚𝑔 

𝜃 

3𝑚 
𝑚 

ú'Y'Y='u' 

5 

5 

5 

5 
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ms<s;=r  -  

𝑂𝑃⃗⃗⃗⃗  ⃗ = 𝑝 = −3𝑖 − 5𝑗  

𝑂𝑄⃗⃗⃗⃗⃗⃗ = 𝑞 = 3𝑖 − 3𝑗 

𝑂𝑅⃗⃗⃗⃗  ⃗ =  𝑟 = ∝ 𝑖 + 𝛽𝑗    

𝑂𝑆⃗⃗⃗⃗  ⃗ = 𝑠 = −𝑖 + 𝑗 

 PQRS frdïnihla neúka"   

                
𝑃𝑄 = 𝑆𝑅
𝑃𝑄 ∕∕ 𝑆𝑅

}                     ⟹                    
𝑃𝑄⃗⃗ ⃗⃗  ⃗ = 𝑆𝑅⃗⃗⃗⃗  ⃗

𝑞 − 𝑝 = 𝑟 − 𝑠
 

(𝑃 ⟶ 𝑄 wNs ÈYdj) = (𝑆 ⟶ 𝑅 wNs ÈYdj)        6𝑖 + 2𝑗 = (∝ +1)𝑖 + (𝛽 − 1)𝑗 

⟹ ∝ +1 = 6
∝ = 5 ⫽

   yd   
𝛽 − 1 = 2
𝛽 = 3 ⫽

 

∴ 𝑅    ys msysgqï ffoYslh  

𝑂𝑅⃗⃗⃗⃗  ⃗ =  𝑟 =  5𝑖 + 3𝑗    fõ'     

oeka"  

𝑃𝑅⃗⃗⃗⃗  ⃗ = 𝑟 − 𝑝 = 8𝑖 + 8𝑗     

𝑆𝑄⃗⃗⃗⃗  ⃗ = 𝑞 − 𝑠 = 4𝑖 − 4𝑗 

∴ 𝑃𝑅⃗⃗⃗⃗  ⃗ . 𝑆𝑄⃗⃗⃗⃗  ⃗ = (8𝑖 + 8𝑗)  .  (4𝑖 − 4𝑗)  

 = 32( 𝑖 . 𝑖) − 32 ( 𝑖 . 𝑗) + 32 ( 𝑗 . 𝑖) − 32 ( 𝑗 . 𝑗) 

= 32 − 32 = 0 

∴ 𝑃𝑅 හා 𝑆𝑄   úl¾K tlsfkl         fõ'  

;j o"  

𝑃𝑅  ys u( ,( ≡ [(
5 − 3

2
) : (

3 − 5

2
)] 

≡ (1, −1) 

𝑄𝑆  ys u( ,( ≡ [(
3 − 1

2
) : (

−3 + 1

2
)] 

≡ (1, −1) 

∴ 𝑃𝑅  yd  𝑄𝑆  ys u( ,(  iumd; jk neúka 
tajd iuÉfþokh fõ'  

∴ 𝑃𝑅  ys  𝑄𝑆  úl¾K tlsfkl ,ïN-

iuÉfþokh fõ'  ⫽ 

 

fyda fjk;a l%uhla" 

𝑃𝑅  ys u( ,( msysgqï ffoYslh" 

= 𝑂𝑃⃗⃗⃗⃗  ⃗ +
1

2
𝑃𝑅⃗⃗⃗⃗  ⃗ = 3𝑖 − 5𝑗 +

1

2
(8𝑖 + 8𝑗) 

                           = 𝑖 − 𝑗  −  ① 

𝑆𝑄  ys u( ,( msysgqï ffoYslh" 

= 𝑂𝑆⃗⃗⃗⃗  ⃗ +
1

2
𝑆𝑄⃗⃗⃗⃗  ⃗ = −𝑖 + 𝑗 +

1

2
(4𝑖 + 4𝑗) 

                          = 𝑖 − 𝑗  −  ② 

                          ① = ② 

∴ uOH ,lIHh iumd; fõ' 

𝑆(𝑠) 𝑅(𝑟) 

𝑃(𝑝) 𝑄(𝑞) 

5 5 

5 

5 

5 
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 (07). taldldr AB oKavl È. 2𝑙 yd nr W fõ' tys A flf,jr wp, ,laIHhlg iqp,j 
wiõlr oKav Wvq isrigπ𝜋 3⁄   wdk;j - iu;=,s;j mj;ajd.kqfha oKafâ P ,laIHhlg 

wEª wú;;H ;ka;=jl wfkla fl,jr A g isriaj 𝑙  by,ska jQ  Q  ,laIHhlg wE£fuks'  

𝐴𝑃 = 𝑙
2⁄   fõ' ;ka;=j yd oKav tlu isria ;,hl mj;S' ksjerÈ n, igyk we| ;ka;=fõ 

wd;;sh yd A ys m%Ól%shdj fidhkak'  

 

ms<s;=r - 

 

AB oKafâ iu;=,s;;dj i,ld  

↶
𝐴

= 
↷
𝐴

 

𝑇(𝐴𝑃) = 𝑊(𝐴𝐺 cos 𝜋
6⁄ ) 

𝑇.
𝑙

2
= 𝑊. 𝑙

√3

2
 

𝑇 = √3𝑊 ⫽ 

 

 

↑ = ↓ 
𝑌 + 𝑇 cos 𝜋

6⁄ = 𝑊 

𝑌 = 𝑊 − √3𝑊
√3

2
  

= −
1

2
𝑊  ⫽ 

⟶ = ⟵ 
𝑋 = 𝑇 cos 𝜋

3⁄  

=
√3

2
 𝑊 ⫽ 

∴ 𝐴 ys n, 
 

𝑅 = √𝑋2 + 𝑌2 

= √
3𝑊2

4
+

𝑊2

4
 

= 𝑊  ⫽ 

tan 𝜃 = 𝑌
𝑋⁄ = 

𝑊
2⁄

√3𝑊
2⁄  

 

𝜃 = tan−1(1
√3

⁄ ) 

𝜃 = 𝜋
6⁄  ⫽ 

 

  

𝐵 

𝑙 

𝐺 

𝑊 

𝑙

2
 

𝑙

2
 

𝑋 𝐴 

𝑌 

𝑇 

𝑇 

𝑙 

𝑄 

𝑃 
𝜋

3Τ  

𝑋 

𝑌 

𝜃 

𝑅 

= √3𝑊
2⁄  

= 𝑊
2⁄  

5 

5 

5 

5 

5 
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(08). wrh 3𝑟 yd nr  𝑊  jQ r¿ f.da,hla ;srig 𝜋 6⁄   wdk; wp, r¿ ;,hla u; iu;=,s; 

;nd we;af;a f.da,fha mDIaGfha ,laIHhlg wEª ieye,a¨ wú;;H ;ka;=jla ;,hu; by, 
ÈYdfjka jQ  P ,laIHhlg wE£fuks' f.da,h yd ;,fha iam¾Y ,laIHfha isg  P  g ÿr  
4𝑟  fõ' f.da,h u; n, ish,a, ksjerÈj ,l=Kqlr" f.da,h u; ;,fha wNs,ïN m%Ól%shdj 
fidhkak' 

 

ms<s;=r - 

 

 

 

 

 

 

 

 

f.da,fha iu;=,s;;dj i,ld   𝑃   jgd >Q¾K .ekSfuka" 

↶
𝑃

= 
↷
𝑃

 

𝑊 cos300 .  4𝑟 + 𝑊 sin 300 .  3𝑟 = 𝑅 . 4𝑟 

𝑊.
√3

2
 . 4 + 𝑊.

1

2
 . 3 = 4𝑟 

∴ 𝑅 =
𝑊

8
 (4√3 + 3)  ⫽ 

 

 

(09). A  yd  C  isoaëka tlsfkl iajdh;a; jQ"  A, B, C  isoaê 3 la i|yd my; iïNdú; w.hhka 
§ we;'   

𝑃(𝐴) =
1

5
 ,    𝑃(𝐵) =

1

6
 ,   𝑃(𝐴 ∩ 𝐶) =

1

20
    yd    𝑃(𝐵 ∪ 𝐶) =

3

8
 

C isoaêfha iïNdú;dj fidhd  B  yd  C  isoaëka 2 o iajdh;a; jk nj fmkajkak'  

 

 

 

𝐹 30 

30 

𝑊 

𝑇 

𝑃 

𝐹 

4𝑟 

𝑅 

10 

10 

5 
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ms<s;=r - 

 

𝐴  yd  𝐶  isoaëka iajdh;a; neúka"  

    𝑃(𝐴 ∩ 𝐶) = 𝑃(𝐴) 𝑃(𝐶)  fõ' 

             ∴
1

20
=

1

5
 . 𝑃(𝐶) 

          ∴ 𝑃(𝑐) =
1

4
  ⫽ 

    𝑃(𝐵 ∪ 𝐶) = 𝑃(𝐵) + 𝑃(𝑐) − 𝑃(𝐵 ∩ 𝐶) 

                    
3

4
=

1

6
+

1

4
−  𝑃(𝐵 ∩ 𝐶) 

∴ 𝑃(𝐵 ∩ 𝐶) =
1

6
+

1

4
−

3

8
 

                       =  
4 + 6 − 9

24
 

                       =
1

24
  −  ① 

𝑃(𝐵) 𝑃(𝐶) =
1

6
 .
1

4
=

1

24
 −  ② 

               ① =  ② 

⟹ 𝑃(𝐵 ∩ 𝐶) = 𝑃(𝐵) 𝑃(𝐶)  fõ' 

∴   𝐵  yd   𝐶     isoaëka 2 o iajdh;a; fõ'  

 

 

(10).  1" 2" 8" 9 hk ixLHd l=,lhg  x  keue;s Ok ixLHdjg we;=<;a l< úg uOHkHh 1 lska 
jeä fõ'  

x ys w.h fidhd"  x we;=<;a lsÍu ksid isÿ jQ iïu; wm.ukfha jeäùu   (
2√7−5

√2
)      

nj fmkajkak' 

  

5 

5 

5 

5 

5 
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ms<s;=re - 

uq,a ixLHd l=,lh 

          1,   2,   8,   9 

𝑥1 = 𝜇1 =
1 + 2 + 8 + 9

4
 

                 = 5 
 
 

    𝜎1
2 =

∑(𝑥𝑖 − 𝜇)2

𝑛
 

          =
(5 − 1)2 + (5 − 2)2 + (5 − 8)2 + (5 − 9)2

4
 

         =
16 + 9 + 9 + 16

4
 

 𝜎1
2   =

25

2
 

∴ 𝜎1 =
5

√2
 

kj ixLHd l=,lh 
 

          1,   2,   8,   9,    𝑥 

𝑥2 = 𝜇2 =
1 + 2 + 8 + 9 + 𝑥

5
 

𝜇1 + 1 =
20 + 𝑥

5
 

6 =  
20 + 𝑥

5
 

𝑥 = 10 ⫽ 

    𝜎1
2 =

∑(𝑥𝑖 − 𝜇)2

𝑛
 

𝜎2
2

=
(6 − 1)2 + (6 − 2)2 + (6 − 8)2 + (6 − 9)2 + (6 − 10)2

4
 

         =
25 + 16 + 4 + 9 + 16

5
 

𝜎2
2      = 14 

𝜎2     = √14 

  
 

∴   isÿ jQ" iïu; wm.ukfha jeäúu = 𝜎2 − 𝜎1 

= √14 − 
5

√2
 

= (
2√7 − 5

√2
) ⫽ 

 

 

  

5 

5 

5 

5 

5 
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B fldgi 
 

 (11).(a). t = 0 fudfydf;a A wxY=jla fmd<j u; ,laIHhl isg .=re;ajh hgf;a isriaj by,g 

wdrïNl  √10𝑔𝑎  m%fõ.fhka m%lafIam fl¾' 9𝑎 2⁄  isria úia:dmkhla ,o fudfydf;a 

tys laI‚l wNHka;r msmsÍula fya;=fjka th   P   yd   Q   iudk ialkaO follg 
fjkajk w;r  P  fldgfia m%fõ.h laI‚lj Y+kH fõ'   

 Q   fldgfia m%fõ.h msmsÍug fudfyd;lg fmr mej;s w.h fuka fo.=Khla jk nj 
fmkajkak' 

 A   wY=fõ;a  P  yd   Q  len,s foflys;a p,s;j,g wod, m%fõ.-ld, m%ia:dr tlu 

rEmhl w¢kak' ^P lene,a, ìu m;s; jk f;la'& 

 tu.ska"  

(i).  Q fmf;ys Wmßu ,laIHhg t<fUk fudfyd;a ìu isg  P  g we;s Wi' 

(ii).  m%lafIam l, fudfydf;a isg   P  lene,a, h,s ìug m;s;jk fudfyd; jk úg 
.;ù we;s ld,h fidhkak' 

 

 ms<s;=r - 

 

   

 

 

 

 

 

 

 

 

 

  

𝑉0 

𝐴           
𝑄
𝑃

 

𝑉 

𝑂 

9𝑎

2
 

𝐴 

√10𝑔𝑎 

m%lafIams; fudfydf;a isg msmsÍu isÿjk fudfyd; olajd  A  
ys p,s;h i,luq' 

↑, 𝑉2 = 𝑈2 + 2𝑎𝑠    fh§fuka  

    𝑉0
2 = 10𝑔𝑎 − 2𝑔

9𝑎

2
 

           = 𝑔𝑎 

      𝑉0 = √𝑔𝑎 

msmsreï fudfyd; i,ld" 

.(i(uq(  2𝑚 𝑉0 = 𝑚.𝑉.+𝑚.𝑂  

𝑉 = 2𝑉0 = 2√𝑔𝑎 

∴ 𝑄   fldgfia m%fõ.h fo.=K fõ' 

5 

5 
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𝐴𝐵𝐶 ∆ ka 

tan 𝜃 =
𝐴𝐶

𝐵𝐶
 

𝑔 =
𝑈 − 𝑉0

𝑡1
 

∴ 𝑡1 =
√10𝑔𝑎 − √𝑔𝑎

𝑔
 

= √
𝑎

𝑔
 (√10 − 1) ⫽ 

𝑃𝑄𝑅 ∆ ka 

tan 𝜃 =
𝑃𝑅

𝑄𝑅
 

𝑔 =
𝑉

𝑡2
 

𝑡2 =
2√𝑔𝑎

𝑔
 

= 2√
𝑎

𝑔
 ⫽ 

(
𝐴 
↑
wxY=j .sh Wi) = (𝑃 ↓ jefgk ÿr ) 

9𝑎

2
= (𝑅𝑆𝑈 j¾.M,h)  

9𝑎

2
=

1

2
(𝑅𝑆)(𝑆𝑈) 

9𝑎 = (𝑅𝑆)(𝑉′) 

9𝑎 = (𝑡2 + 𝑡3)𝑉
′ − ① 

 

𝜃 

𝜃 

𝜃 

𝑉 

𝑈 = √10𝑔𝑎 

𝑉 = 2√𝑔𝑎 

𝑉𝑜 = √𝑔𝑎 

−𝑉′′ 

−𝑉′ 

𝑡1 𝑡2 𝑡3 

𝑡 

𝐴 

𝑃 

𝐶 

𝑅 

𝐵 

𝑄 𝑆 

𝑇 

𝑉 

𝑈 

𝑂 

𝐴 

𝑄 

𝑃 

5 5 
5 

5 

5 

5 

5 
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①,② ⟹ 9𝑎 = (𝑡2 + 𝑡3) 𝑔(𝑡2 + 𝑡3) 

          𝑡2 + 𝑡3 = √
9𝑎

𝑔
  ⫽ 

 

(i). Q fmf;ys Wmßu ,laIHhg t<efUk fudfydf;a ìu isg  P  g we;s Wi  h  kï"   

 

ℎ = (𝐴 ↑ .sh Wi ) − (msmsÍfuka miq  𝑄   Wmßu ,laIHhg hk f;la  𝑃 ↓ jegqKq ÿr) 

= (𝑂𝐴𝐵𝑅 j¾.M,h) − (𝑅𝑄𝑉 j¾.M,h) 

=
9𝑎

2
−

1

2
 (𝑅𝑄)(𝑉𝑄) 

=
9𝑎

2
−

1

2
𝑡2𝑉

′′ 

=
9𝑎

2
−

1

2
𝑡2 𝑔 𝑡2 

=
9𝑎

2
−

1

2
 𝑔

4𝑎

𝑔
 

=
5𝑎

2
⫽ 

  

𝑅𝑆𝑈 ∆ ka 

tan 𝜃 =
𝑈𝑆

𝑅𝑆
 

𝑔 =
𝑉′

𝑡2 + 𝑡3
 

𝑉′ = 𝑔(𝑡2 + 𝑡3) −  ② 

𝑅𝑄𝑉 ∆ ka 

tan 𝜃 =
𝑉𝑄

𝑅𝑄
 

𝑔 =
𝑉′′

𝑡2
 

𝑉′′ = 𝑔𝑡2 

(ii). wdrïNfha isg P lene,a, h,s ìu 
m;s;jk f;la .; ù we;s uq¨ ld,h 

𝑇 = 𝑡1 + 𝑡2 + 𝑡3 

= √
𝑎

𝑔
(√10 − 1) + √

9𝑎

𝑔
 

= √
𝑎

𝑔
(√10 + 2) ⫽ 

5 5 

5 

5 

5 5 
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(b)  ksYap, jd;fha § fy,sfldmagrhl fõ.h   𝑢 𝑘𝑚 ℎ−1    fõ' A, B, C ia:dk ;=kla 

iu ìfuys msysgd we;af;a  𝐴�̂�𝐵 = 𝜋
2⁄   , 𝐴𝐵 = 𝑑 𝑘𝑚  හා  𝐴𝐶 = 𝐵𝐶  jk whqßks' 

tla;rd Èfkl BA ÈYdj Tiafia   𝑉 𝑘𝑚 ℎ−1, (𝑣 < 𝑢)  jk taldldr iq<Õla yudhk 

úfgl hdkh A f.ka mgkaf.k ms<sfj<ska  B  yd   C  yryd fkdkej;S taldldÍj  

kej;  A   ia:dkh fj; mshdir lrhs' hdkfha p,s; wjia:d 3 oelaùug tlu rEmhl 
m%fõ. ;%sfldaK 3 w¢kak' ta ta ,laIHfha § hdkh yerúug .;jk ld,hka 
fkdi,ld yßñka uq¨ .uk iïmQ¾K lsÍug hdkhg .;jk ld,h fidhkak' 

 (i). 𝑉 = 𝑈 úg, 

(ii). 𝑉 > 𝑈 úg, 

m<uq  𝐴 → 𝐵    .uka fldgi i|yd isÿjkafka l=ulaoehs fya;= iys;j myokak' 

 
ms<s;=r -  

 

 

 

 

 

 

 

 

 

 

 

idfmalaI m%fõ. uQ,O¾ufhka" 

(𝐻, 𝐸) = (𝐻,𝑊) + (𝑊, 𝐸) 

↖ ↓ →
① ② ③

= 𝑢 + 

 

                           =                        +𝑢 

 

             𝑃𝑅⃗⃗⃗⃗  ⃗
1,2,3 = 𝑃𝑄⃗⃗⃗⃗  ⃗ +  𝑄𝑅⃗⃗ ⃗⃗  ⃗

1,2,3 

𝐵 

𝐴 

𝐶 

𝑑 𝑘𝑚 

H  - fy,sfldmagrh 

W - iq<`. 

E  - fmd<j 

𝜋
4⁄  

𝜋
4⁄  

𝑣 

𝑣 

10 
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(𝐴 → 𝐵)    m:fha m%fõ.h' 

𝑃𝑅1 = 𝑈 − 𝑉 

∴  (𝐴 → 𝐵)    p,s;hg .;jk ld,h" 

𝑆 = 𝑢𝑡  u.ska 

𝑡1 = (
𝑑

𝑢 − 𝑣
) ℎ 

m%fõ. ;%sfldaK igyk"   𝑄𝑅1   f¾Ldj ^wrh& wkqnoaOfhka iuñ;sl neúka" 

𝑃𝑅2 = 𝑃𝑅3  ⟹ 𝑊2 = 𝑊3  fõ' 

 

rEmhg wkqj" 

(𝑄𝑅2) cos 𝜃 = (𝑃𝑅2) − (𝑃𝑄) cos 𝜋
4⁄  

         𝑈 cos 𝜃 = 𝑊2 − 𝑣
√2⁄  −  ① 

(𝑄𝑅2) sin 𝜃 = (𝑃𝑄) cos 𝜋
4⁄  

         𝑈 sin 𝜃 = 𝑣
√2⁄  −  ② 

 

𝑅1 

𝑃 𝑅3 

𝑅2 

𝑊3 

𝑊2 

𝜋
4⁄  

𝜃 

𝑢 

𝑄 

𝑢 𝑉 

^wrh = |𝑢| fõ& 

 

 𝑃𝑅1 = 𝑃𝑄 + 𝑄𝑅1   

m<uq AB p,s;hg wod, 
m%fõ. ;%sfldaKh' ^fuh 
ir< f¾Ldjls'& 

 𝑃𝑅2 = 𝑃𝑄 + 𝑄𝑅2   

fojk BC p,s;hg wod, 
m%fõ. ;%sfldaKh.  

 

 𝑃𝑅3 = 𝑃𝑄 + 𝑄𝑅3   

f;jk CA p,s;hg wod, 
m%fõ. ;%sfldaKh' 

 

 20 

5 
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①2 + ②2  ⟹ 𝑢2 cos2 𝜃 + 𝑢2 sin2 𝜃 = (𝑊2 −
𝑣

√2
)
2

+ (
𝑣

√2
)
2

 

∴ 𝑢2 = 𝑊2
2 − √2𝑉 𝑊2 + 𝑉2 

∴ 𝑊2
2 − √2𝑉.𝑊2 + (𝑉2 − 𝑢2) =  0  

∴ 𝑊2 =
√2𝑉 ± √(√2𝑉)

2
− 4.1. (𝑉2 − 𝑢2) 

2.1
 

= (
√2𝑉 ± √4𝑢2 − 2𝑉2

2
) 

𝑊2 > 𝑈 > 𝑉 > 𝑂  neúka yd 𝑊2 = 𝑊3 neúka 

𝑊2 = 𝑊3 = (
√2𝑉 + √4𝑢2 − 2𝑉2

2
)   f,i ,efí' 

∴ 𝑡2 = 𝑡3 =
𝐵𝐶

𝑃𝑅2
=

𝑑 cos(𝜋 4⁄ )

𝑊2
 

=
𝑑

√2
 

1

(
√2𝑉 + √4𝑢2 − 2𝑉2

2 )

 

= (
𝑑

𝑉 + √2𝑢2 − 𝑉2
) 

∴ (𝐴 → 𝐵), (𝐵 → 𝐶), (𝐶 → 𝐴)   uq¿ .ukg .;jk  T  ld,h 

𝑇 = 𝑡1 + 𝑡2 + 𝑡3 = 𝑡1 + 2𝑡2 

= 
𝑑

(𝑈 − 𝑉)
+ 

2𝑑

(𝑉 + √2𝑢2 − 𝑉2)
    ⫽ 

 

(i) U = V  Wjfyd;a 

túg"    𝑡1 =
𝑑

𝑢 − 𝑢
=

𝑑

𝑜
 →  ∞ 

fuúg A   isg B  olajd mshdir lsÍug .;jk ld,h wmßñ; fõ' fyj;a fmdf<djg 
idfmalaIj hdkfha m%fõ.h  𝑈 − 𝑉 = 0    jk neúka hdkhg (𝐴 → 𝐵)   mshdir 
l< fkdyel' 

 

 

 

10 

5 

5 

5 

5 
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(ii) V > U  Wjfyd;a 

túg"    𝑡1 =
𝑑

𝑢 − 𝑣
, 𝑉 > 𝑈 neúka   𝑡1 < 0   fõ' 

fuh o úh fkdyel' 

fyj;a fuúg fmd<jg idfmalaIj  (𝐴 → 𝐵)   p,s; fldgfia m%fõ.h jk  (𝑢 − 𝑣) < 0      
fõ' tkï túg m%fõ.h (𝐴 → 𝐵)  ÈYdj Tiafia fkdj   (𝐵 → 𝐴)     m%ÓúreoaO ÈYdj Tiafia fõ' 

 

(12). (a).  ialkaOh  2m  yd fldaKhla  θ  jQ iqug l+[a[hla tys tla ;, uqyqK;la ;srig  θ  
wdk; iqug wp, wdk; ;,hla u; ;nd we;af;a l+[a[fha Wv;a uqyqK; ;sria jk 
whqßks' l+[a[fha wdk; ;,h iu. iam¾Yj mj;sk uqyqKf;ys by, YS¾Ihg wEª 
ieye,a¨ wú;kH ;ka;=jla wdk; ;,fha by,u fl,jfrys iúlr we;s l=vd iqug 
lmamshla u;ska f.dia tys wfkla fl,jf¾ ialkaOh  3m  jQ wxY=jla orhs' oeka 
l+[a[fha ;sria" Wv;a uqyqK; u; ialkaOh  m  jQ iqug wxY=jla ;nd moaO;sh 

iSrefjka uqody, úg l+[a[h .=re;aj ;ajrKfhka  
2

7
   l m%udKhl úYd,;ahla iys; 

taldldr ;ajrKhlska wdk; ;,h Tiafia by,g p,kh fõ'  𝜃 = 𝜋
6⁄  nj fmkajkak'  

t   ld,hla p,kh jQ miq lsisÿ wdfõ.S .eiaiSulska f;drj l+[a[fha Wv;a uqyqK; 
u; jQ   m  ialkaOh l+[a[fha fl,jßka bj;g .=re;ajh hg;g úisfõ' 

fmdf<djg idfmalaIj fuu   m   ialkaOh úisjkqfha ;sriaj o@ fya;= myokak' 

m   ialkaOh moaO;sfhka bj;a ùug fmr yd miq l+[a[fha ;ajrK w;r wkqmd;h 
5:7 nj fmkajkak' 

 

 

ms<s;=r - 

 

 

 

 

 

 

 

 

 

 

𝑚 𝜃 

𝑓 

𝑓′ 
2𝑚 

𝑓 

𝜃 

𝑓 

3𝑚 

 

 𝑚, 2𝑚  හා  3𝑚  හි  

fmd<jg idfmalaI ;ajrK 

 

 

 

𝑇 

𝜃 
3𝑚𝑔 

𝑓 

2𝑚𝑔 

3𝑚 

𝑓 𝑚𝑔 

𝑇 

2𝑚 

𝑚 
𝑅′ 

𝑓′ 
𝑅 

5 

5 
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𝐹 = 𝑚𝑎 fh§u 

      𝑚         ,   ←  ⟹ 𝑂 = 𝑚(𝑓′ − 𝑓 cos 𝜃) 

                           ∴ 𝑓′ = 𝑓 cos 𝜃   − ① 

𝑚 +  2𝑚  ,                  ⟹ 𝑇 − 𝑚𝑔 sin 𝜃 − 2𝑚𝑔 sin 𝜃 = 𝑚(𝑓 − 𝑓′ cos 𝜃) + 2𝑚 𝑓 − ② 

             3𝑚   ,           ↓         ⟹ 3𝑚𝑔 − 𝑇 = 3𝑚𝑓 − ③ 

    ① +  ②                        ⟹ 3𝑔 − 3𝑔 sin 𝜃 = 6𝑓 − 𝑓′ cos 𝜃  

                                       ① ⟹ 𝑓′ = 𝑓 cos 𝜃 

               ∴ 3𝑔 − 3𝑔 sin 𝜃 = 6𝑓 − 𝑓𝑐𝑜𝑠2 𝜃  

𝑓 =
2

7
𝑔 úg  → 3𝑔 − 3𝑔 sin 𝜃 = (6 − cos2 𝜃)

2

7
𝑔 

                             21 − 21 sin 𝜃 = 12 − 2 cos2 𝜃 

9 − 21 sin 𝜃 = −2(1 − sin2 𝜃) 

2 sin2 𝜃 + 21 sin 𝜃 − 11 = 0 

(2 sin 𝜃 − 1)(sin 𝜃 + 11) = 0 

sin 𝜃 ≠ −11, ∴ 2 sin 𝜃 − 1 = 0 

           sin 𝜃 = 1
2⁄  

           sin 𝜃 = sin 𝜋
6⁄  

                  𝜃 =  𝜋 6⁄   ⫽ 

 
 

       ialkaOh l+[a[fhka bj;ajk fudfydf;a tys mj;sk ;ajrK ixrpl ^fmd<jg 
idfmalaIj& i,luq' 

 

 

 

 

 

 

𝑚 

𝑚 

𝑓 sin 𝜃 

𝑚 
𝜃 

𝑓 

𝑓′ 

⇛ 

(𝑓′ − 𝑓 cos 𝜃)  

 

  

 

𝜃 

5 
5 

5 

5 

5 

5 

5 

5 
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𝜃 = 𝜋
6⁄  , 𝑓 =

2

7
 𝑔  úg" yd   ① wkqj 

 

 

 

 

∴  fmd<jg idfmalaIj    m    wxY=j ;sriaj úis fkdfõ' úisjk ^l+[a[fhka bj;ajk& 
fudfydf;a   m    ys fmd<jg idfmalaI ;sria ;ajrK ixrplh Y+kH jk w;r túg thg 

mj;skqfha isriaj by,g   
𝑔

7⁄    l ;ajrKhls'  

∴  th tu ;ajrKfhka isriaj Wvq ÈYdjg l+[a[fhka bj;a fõ'  

 

th bj;a jQ miq fudfyd;l 

 

 

 

 

 

 

 

 

 

∴ 𝑚   wxY=j bj;aùug fmr yd miq  2m  l+[a[fha ;ajrK w;r wkqmd;h" 

𝑓 ∶ 𝐹 =
2

7
𝑔 ∶

2

5
 𝑔 

            = 5: 7  ⫽ 

 

 

  

𝑚 

𝑔
7⁄  

𝑂 

𝐹 = 𝑚𝑎 

 

                ↓ ⟹ 3𝑚𝑔 − 𝑇′ = 3𝑚 𝐹 

              ↗ ⟹ 𝑇′ − 2𝑚𝑔 cos(𝜋 3Τ ) = 2𝑚 𝐹 

                                                      2𝑚𝑔 = 5𝑚 𝐹 

𝐹 =
2

5
 𝑔  ⫽ 

3𝑚  

2𝑚  

𝑇′ 

𝜃 =  𝜋 6⁄  
3𝑚𝑔 

𝐹 

2𝑚𝑔 

3𝑚 

𝐹 

𝑇′ 

2𝑚 

5 

5 

5 

5 

5 

5 

5 
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 (b)  ;sria fmd<j u; msysá 0 ,laIHhl isg ;srig 𝜋 3⁄   wdk; wdrïNl  √48𝑔ℎ  m%fõ.fhka   

𝑃   wxY=jla .=re;ajh hgf;a m%lafIam flf¾'  𝑃   wxY=j ;u fmf;ys Wmßu ,laIHhg 
t<efUk fudfydf;a tu ,laIHfha ksi,j mej;s fj;;a iudk ialkaOh iys; 𝑄 wxY=jl 
.eà yd fõ' fuu  𝑄 wxY=j  𝑙  È.e;s ieye,a¨ wú;kH ;ka;=jlska wp,   𝑂′  ,laIHfhka 
ksoyfia t,a,d ;snqKq wxY=jls'  𝑙 = 3ℎ   fõ' ixhqla; wxY=j  𝑅  hehs .ksuq'  

 𝑅  p,s;h wrUk m%fõ.h fidhkak' 

 𝑂′𝑅     ;ka;=j isri iu.  𝜃    fldaKhla idok idOdrK fudfyd;la i|yd  𝑅  ys 
m%fõ.h  𝑊 úg 

 𝑊2 = 3𝑔ℎ (2 cos 𝜃 − 1)   nj;a" 

tu fudfydf;a ;ka;=fõ wk;sh T   úg 

 𝑇 = 2𝑚𝑔 (3 cos 𝜃 − 1)  nj;a idOkh lrkak'  

tkhska"  𝑂′𝑅   ;ka;=j isri iu.   𝜋 3⁄    fldaKhla idok fudfydf;a laI‚lj u   

𝑅  ixhqla; wxY=j ;ka;=fjka .s,sfya kï"  

(i). 𝑅 wxY=j ;ka;=fjka .s,sfyk fudfydf;a O isg thg we;s isria Wi" 

(ii). 𝑅 wxY=j h,s fmd<jg m;s; jk ,laIHhg O isg we;s ;sria ÿr" 

fidhkak' 

 

ms<s;=r -  

 

 

 

 

 

 

 

 

 

  

𝑅 

𝑅 

𝑄 𝑃 

𝑃 

𝑂′ 

𝜋
3⁄  3ℎ 

→ 𝑉0 

𝐻 

𝜋
3⁄  

𝑂 

𝑈0 = √48𝑔ℎ 

𝑆 

𝑂  isg Wmßu ,laIHh f;la p,s;hg 

↑ 𝑉 = 𝑢 + 𝑎𝑡 

𝑂 = √48𝑔ℎ cos(𝜋 6 ⁄ ) − 𝑔𝑡 

𝑡 =
4√3𝑔ℎ

𝑔
 
√3

2
 

= 6√ℎ
𝑔⁄  

 

5 
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P wxY=j wdrïNfha isg fmf;ys Wmßu ,laIHh f;la m%laIsma; p,s;h i,ld" 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

→ 𝑆 = 𝑢𝑡 +
1

2
𝑎𝑡2 

     𝑆 = 𝑈0 cos(𝜋 3 ⁄ ) 𝑡 

         = √48𝑔ℎ
1

2
 𝑡 = 12√3ℎ ⫽ 

 

→ 𝑉 = 𝑢 + 𝑎𝑡  

     𝑉0 = 𝑈0 cos(𝜋 3 ⁄ ) + 𝑂 

    𝑉0  = √48𝑔ℎ
1

2
  

     𝑉0 = 2√3𝑔ℎ  ⫽ 

.egqu i,ld 

→ 𝑉0 | → 𝑂 
𝑃 𝑄
𝑚 𝑚

                   
|
𝑅

2𝑚
→ 𝑉 

→ f¾Çh .uH;d ixia;sÓ uQ,O¾ufhka" 

2𝑚. 𝑉 = 𝑚.𝑉0 + 𝑚.𝑂 

𝑉 =
𝑉0

2
 

= √3𝑔ℎ  ← 𝑅   wxY=j p,s;h wrUk m%fõ.h⫽ 

 

↑ 𝑉2 = 𝑢2 + 2𝑎 𝑠 

     𝑂 = [𝑈0 sin(𝜋 3 ⁄ )]
2
− 2𝑔 𝐻 

  [√48𝑔ℎ.√3
2

⁄ ]
2

= 2𝑔 𝐻  

                   48𝑔ℎ.
3

4
= 2𝑔 𝐻 

                              𝐻 = 18ℎ 

 

 

5 

5 

5 

5 
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R ixhqla; wxY=j p, s;h wdrïN l< fudfyd; yd 𝑂′𝑅    ;ka;=j isriska  𝜋 3 ⁄  W;al%uKh ù 

we;s fudfyd; hk wjia:d 2 i,ld hdka;%sl Yla;s ixia;sÓ uQ,O¾uh fh§fuka" fï i|yd 
.egqï ,laIHh yryd hk ;sria uÜgu" úNj Yla;s Y+kH uÜgu f,i i,luq' 

 

 

 

 

 

 

 

 

↖ 𝐹 = 𝑚𝑎 

𝑇 − 2𝑚𝑔 cos 𝜃 = 2𝑚 (
𝑊2

3ℎ
) 

𝑇 =
2𝑚

3ℎ
 . 3𝑔ℎ (2 cos 𝜃 − 1) + 2𝑚𝑔 cos 𝜃  

    = 2𝑚𝑔 (2 cos 𝜃 − 1) + 2𝑚𝑔 cos 𝜃 

    = 2𝑚𝑔 (3 cos 𝜃 − 1)   ⫽ 

𝜃 =  𝜋 3⁄ úg"   𝑅  wxY=j ;ka;=fjka .s,sfyk neúka" tu fudfydf;a  𝑅  ys m%fõ.h" 

                   𝑊2 = 3𝑔ℎ (2 cos 𝜃 − 1) 

𝜃 =  
𝜋

3
→ 𝑊2 = 3𝑔ℎ [2 cos 𝜋

3⁄ − 1] 

                     𝑊 = 𝑂  ⫽ 

(i). fuu fudfydf;a  𝑂  isg   𝑅  g we;s isri Wi  𝐻0  kï" 

𝐻0 = 𝐻 + 3ℎ − 3ℎ cos 𝜋
3⁄  

      = 18ℎ +
3ℎ

2
=

39

2
ℎ  ⫽ 

^ii&' 𝑅 ;ka;=fjka .s,sfyk fudfydf;a  𝑊 = 0    neúka .s,syqKq  𝑅  wxY=j .=re;ah hgf;a 
isriaj my,g jefÜ'  ∴  th fmd<jg m;s;jk ,laIHhg  𝑂  isg we;s ;sria ÿr  𝑑   kï" 

         𝑑 = 𝑆 + 3ℎ cos(𝜋 6⁄ ) = 12√3ℎ + 3ℎ
√3

2
=

27

2
√3ℎ  ⫽ 

𝑅 

𝑅 

𝑂1 

2𝑚𝑔 

𝜃 
𝑇 

3ℎ 

𝑇 
𝑊 

𝜃 

𝑉 = √3𝑔ℎ 

𝑙 = 3ℎ 

(ú(Y( = 0) 

𝐸2 = 𝐸1 

(pd( + ú()1 = (pd( + ú()2 

1

2
(2𝑚)𝑉2 + 𝑂 =

1

2
(2𝑚)𝑊2 + (2𝑚)𝑔 (3ℎ − 3ℎ cos 𝜃) 

𝑉2 = 𝑊2 + 2𝑔(3ℎ − 3ℎ cos 𝜃) 

3𝑔ℎ = 𝑊2 + 6𝑔ℎ − 6𝑔ℎ cos 𝜃 

𝑊2 = 6𝑔ℎ cos 𝜃 − 3𝑔ℎ 

= 3𝑔ℎ(2 cos 𝜃 − 1) ⫽ 

10 

5 

10 

5 

5 

5 

5 
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 (13).  3a iajdNdúl È.ska hq;= ieye,a¨ m%;Hia: ÿkakl fofl,jr  A  yd  B fõ' A fl,jr 
wp, ;sria ;,hlg iúlr ÿkak isriaj ksi, we;' ialkaOh  2m  jQ  P wxY=j ÿkafka  
B  fl,jr u; iSrefjka ;enQ úg ÿkafka È.  2a  jk mßÈ th yelsf,a'  

ÿkafka m%;Hia:;d udmdxlh   6𝑚𝑔    nj fmkajkak'  

oeka  𝑃  wxY=j  𝐴  g isriaj by,ska  4𝑎  Wiska msysá ,laIHfha ;nd iSrefjka ÿkak u;g 

w;yÍ' wk;=rej we;sjk p,s;fha § ÿkakg ,efnk wju È.  (2 − √3)𝑎  nj fmkajkak' 

wxY=j .=re;ajh hgf;a uqody, fudfydf;a isg by; lS ÿkafka wju È. iys; msysàu 
meñŒug .;jk uq¨ ld,h" 

√
𝑎

𝑔
{√2 +

𝜋

2
+ sin−1(1

√3
⁄ )} nj idOkh lrkak' 

fuu" ÿkafka wju È. iys; msysàfï § ÿkaku; we;s  2m  ialkaOh iys; 𝑃  wxY=fjka    
𝑚  ialkaOhla isrefjka .e,ù ÿkak yd .eàulska f;drj bj;g yef,a' 

b;sß wxY= fldgi ;j;a fldmuK ld,hla ÿkak u; /£ ÿkak yd iam¾Yj mj;S o@ 

 

ms<s;=r - 

 

𝜆 −    fiùu 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

.eg¿j ;=< p,s;hg wod<j  2𝑚 

ialkaOhla fuka u"  𝑚  ialkaOhla o 

mj;sk neúka tu 2𝑚  yd m ialkaO 
j,g wod<j fjk fjku ir< 
wkqj¾;S p,s;hka mj;sk nj fmkajd 
tu tla tla i'w'p' j,g wod<j p,s; 

flakaø yd p,s; ksh; ^ω&  fidhd.; 
hq;=hs' 2𝑚 

𝑎 
𝑃1 

2𝑚𝑔 

2𝑎 

3𝑎 

𝜆 

① ② 

② rEmh 

       ↑ = ↓ 

    𝑃1 = 2𝑚𝑔 

𝑎

3𝑎
𝜆 = 2𝑚𝑔 

      𝜆 = 6𝑚𝑔  ⫽ 

10 
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③ rEmh 

↓ 𝐹 = 𝑚𝑎 

2𝑚𝑔 − 𝑃2 = 2𝑚 �̈� 

2𝑚𝑔 − (
𝑎 + 𝑥

3𝑎
)6𝑚𝑔 = 2𝑚 �̈� 

2𝑔 − 2𝑔 −
2𝑔

𝑎
𝑥 = 2 �̈� 

�̈� + (√
𝑔

𝑎
)

2

𝑥 = 𝑂 

fuh  �̈� + 𝜔2𝑥 = 𝑂   wdldr .kS' 

∴ 2𝑚   ialkaOfha p,s;h ^ÿkak iuÕ iam¾Y jQ miq&  i(w(p(ls'  𝜔1 = √𝑔
𝑎⁄  

 

④ rEmh 

↑ = ↓ 

𝑃3 = 𝑚𝑔 

𝑒

3𝑎
6𝑚𝑔 = 𝑚𝑔 

𝑒 = 𝑎
2⁄  

 

 

 

∴ 𝑚  wxY=fõ p,s;h o ^ÿkak iuÕ iam¾Yj we;s úg&  i(w(p(ls'   𝜔2 = √2𝑔
𝑎⁄  

  

① ② ③ ④ ⑤ 

2𝑚 

2𝑚 

𝑚 

𝑚 

𝑎 

3𝑎 
𝐶1 

𝑥 

𝑃2 

2𝑚𝑔 

𝑚𝑔 
𝑃4 

𝑃3 

𝑥 

𝑚𝑔 

𝐶2 

𝑒 

↓ 𝐹 = 𝑚𝑎 

𝑚𝑔 − 𝑃4 = 𝑚�̈� 

𝑚𝑔 −
(
𝑎
2 + 𝑥)

3𝑎
6𝑚𝑔 = 𝑚�̈� 

𝑔 − 𝑔 −
2𝑔

𝑎
𝑥 = �̈� 

�̈� + (√
2𝑔

𝑎
)

2

𝑥 = 𝑂 

fuh  �̈� + 𝜔2𝑥 = 𝑂   wdldr .kS' 

 

10 

5 

5 

10 

5 

5 

5 
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2𝑚  wxY=j uqody, fudfydf;a isg ÿkak iuÕ iam¾Yjk f;la ^i(w(p( wrUk f;la& .=re;aj 
p,s;h i,ld" 

↓ 𝑉2 = 𝑢2 + 2𝑎𝑠 

𝑉2 = 𝑂 + 2𝑔𝑎 

𝑉 = √2𝑔𝑎 

 

↓ 𝑆 = 𝑢𝑡 +
1

2
𝑎𝑡2 

𝑎 = 𝑂 +
1

2
𝑔 𝑡0

2  

𝑡0 = √2𝑎
𝑔⁄  

 

2𝑚   wxY=j ÿkak iuÕ iam¾Yjk fudfyd; i,ld" 

�̇�2 = 𝜔2(𝐴2 − 𝑥2) fh§fuka 

𝑉2 = 𝜔1
2(𝐴1

2 − 𝑎2) 

2𝑔𝑎 =
𝑔

𝑎
(𝐴1

2 − 𝑎2) 

⟹ 𝐴1 = √3𝑎  ⫽ 

∴ 2𝑚  අංශුව දුන්න මතට වැටුණු පසු එය ක්ෂණික නිසලතාවට එළඹෙන ඹමාඹහාත වන විට අදාළ චලිත 

ඹක්න්රය වන 𝐶1   සිට පහලට  𝐴1  දුරක් ගමන් කරයි. දුන්නට අවම දිග ලැඹෙනුඹේ ඹමම ඹමාඹහාඹේ දී 

ය.  

∴ ÿkafka wju È. = 2𝑎 − 𝐴1 

= 2𝑎 − √3𝑎 

= (2 − √3)𝑎  ⫽ 

wxY=j uqody, wdrïNl fudfydf;a isg ÿkak iuÕ iam¾Yjk f;la  𝑎  ÿrla .=re;ajh hgf;a 
jefgk w;r ta i|yd .; jQ ld,h'  

2𝑚 

𝑎 

𝑉 𝑎
2⁄  

𝑂 

𝐴 𝐴 

2𝑚 

𝑎
2⁄  

𝐶2 

𝐶1 

𝑎 

𝑎 

𝑎 

𝐵 

5 

5 

10 

5 

5 

5 
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𝑡𝑜 = √2𝑎
𝑔⁄   ^fmr ,nd.;a& 

 
oeka" ÿkak u; iam¾Y jQ fudfydf;a isg my,u ,laIHh tkï" ÿkafka wju È. ,efnk 
fudfyd; f;la i(w(p( i,luq' 

 

 

 

 

 

 

 

 

 

 

∴ uqody, fudfydf;a isg  𝐷  ,laIHh fj;  2𝑚  wxY=j meñŒug .; jQ uq¨ ld,h  𝑇1   kï" 

𝑇1 = 𝑡𝑜 + 𝑡 

= √
2𝑎

𝑔
+ √

𝑎

𝑔
 [
𝜋

2
+ sin−1 (1

√3
⁄ )] 

= √
𝑎

𝑔
 {√2 +

𝜋

2
+ sin−1 (1

√3
⁄ )}   ⫽ 

  

𝜃 

𝐴 

𝐴 

2𝑚 

𝐷 

𝐶1 

𝑎 𝑎 

𝑎 

𝑎 

𝐵 

𝐴 = √3𝑎 

𝐴 = √3𝑎 

𝜃 = 𝑤𝑡  ඹයදීඹමන් 

𝑡 = (
𝜃 + 𝜋

2⁄

𝑤1
) 

=
1

√𝑔
𝑎⁄

 (
𝜋

2
+ 𝜃) 

= √
𝑎

𝑔
 [
𝜋

2
+ sin−1 (1

√3
⁄ )] 

sin 𝜃 =
𝑎

𝐴
 

= 𝑎
√3𝑎⁄  

∴ 𝜃 = sin−1 (1
√3

⁄ ) 

5 
5 

5 

10

5 
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oeka  2𝑚   wxY=j my,u 𝐷  ,laIHfha we;s fudfydf;a thska  𝑚 ialkaO fldgila bj;a jQ úg" 

 

 

 

 

 

 

 

 

my< u"  𝐷  msysàfï § 

  �̇�2 = 𝑤2(𝐴2 − 𝑥2) 

     𝑂 = 𝜔2
2[𝐴2

2 − (𝐶2𝐷)2] ⟹ 𝐴2 = [𝐶2𝐷] 

∴ 𝐴2 =
𝑎

2
+ √3𝑎 =

𝑎

2
(1 + 2√3) 

 

𝑚  ialkaO fldgila bj;a jQ miq b;sß jk  𝑚  ialkaO fldgi" tu fudfydf;a isg" h,s ÿkak 
;u iajNdúl È. iys; msysàu olajd È.yefrkf;la ÿkak u; /£ ÿkak yd iam¾Y mj;S' 

 

rEmfhka  

sin ∝ = (
𝑎

2⁄

𝐴2
) 

=
𝑎

2⁄
𝑎
2 (1 + 2√3)

 

=
1

(1 + 2√3)
 

=
(2√3 − 1)

(2√3 + 1)(2√3 − 1)
 

= (
2√3 − 1

11
) 

 

𝐴 𝐴 

𝐶2 

𝐶1 

𝑎
2⁄  

𝑎 

𝐴1 = √3𝑎 

𝐷 

𝐶2 
𝑎

2⁄  

𝑎 

∝ 𝐴2 

𝑚 

𝜃 = 𝑤𝑡  weiqßka 

𝑚  ialkaOh ÿkak u; /£ iam¾Yj mj;akd 
ld,h" 

𝑡 =
𝜃

𝑤
 

𝑡 = (
𝜋

2⁄ +∝

𝑤2
) 

= √
𝑎

2𝑔
 [
𝜋

2
+ sin−1 (

2√3 − 1

11
)]   ⫽ 

 

5 

10 

10 

10 
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(14).^a&'  𝑂  hkq ffoYsl uQ,h jQ  𝑂𝐴𝐶𝐵  iudka;rdi%hls' ms<sfj,ska 𝑂𝐴, 𝐴𝐶, 𝐶𝐵  yd   𝐵𝑂  mdo 
u; 𝑃, 𝑄, 𝑅  yd   𝑆  ,laIH msysgd we;af;a 

𝑂𝑃:𝑂𝐴 = 𝐴𝑄: 𝐴𝐶 = 𝐶𝑅: 𝐶𝐵 = 𝐵𝑆: 𝐵𝑂 = 1: 3 

jk whqßks' 

𝑂  uQ,h wkqnoaOfhka  𝐴  yd  𝐵  ,laIHj, msysgqï ffoYsl ms<sfj,ska  𝑎   yd  𝑏 fõ' 

(i) 𝑎  yd  𝑏 weiqßka  𝑃, 𝑄, 𝑅   yd   𝑆  ,laIHj, msysgqï ffoYsl ,shd olajkak' 

(ii) 𝑃𝑄𝑅𝑆  hkq iudka;rdi%hla nj fmkajkak' 

(iii) 𝐴�̂�𝐵 = 𝜃  úg" 

𝜃 = cos−1
2 (|𝑎|

2
− |𝑏|

2
)

3|𝑎| |𝑏|
   fjf;d;a 

 

𝑃𝑄𝑅𝑆  iudka;rdi%h" RcqfldaKdi%hla jk nj idOkh lrkak' 
 

(b).  𝑜𝑥𝑦  ;,fha jQ   𝐴, 𝐵, 𝐶  ,laIH 3 l § ms<sfj,ska  𝑃1, 𝑃2, 𝑃3  n, l%shdlrhs'  

 fuys"  𝐴 ≡ (3𝑎,−2𝑎)   𝑃1 = −𝑃𝑖 + 3𝑃𝑗 

𝐵 ≡ (−𝑎,−3𝑎)   𝑃2 = 2𝑃𝑖 + 4𝑃𝑗 

𝐶 ≡ (2𝑎, 5𝑎)    𝑃3 = 3𝑃𝑖 − 2𝑃𝑗   fõ'  

 

fuys  𝑎, 𝜆, 𝜇  Ok w.hhka jk w;r  𝑎  óg¾ j,ska yd  𝑃  ksõgka j,ska ukskq ,enQ 
Ok rdYs fõ'  𝑂 uQ,h jgd fuu n, moaO;sfha olaIsKdj¾; >Q¾Kh  10𝑃𝑎 𝑁 𝑚  nj 
fmkajkak'  

oeka fuu moaO;shg wu;rj 𝐷 (𝜆𝑎, 𝜇𝑎) ,laIfha § l%shdlrk 𝑃4 = (𝜆𝑃𝑖 + 𝜇𝑃𝑗)    

y;rjk n,hla tl;= lrhs'  

𝑂 uQ,h jgd mej;s >q¾Kfha lsisÿ fjkila isÿ fkdjk nj fmkajkak'  

oeka   𝑃1, 𝑃2, 𝑃3   yd   𝑃4  n,  4 iys;j kj n, moaO;sfha iïm%hqla;  𝐸(𝑂, 𝜇) 
,laIHh yryd l%shd lrk  𝑅  n,hla jk w;r"  𝑅  ys l%shd f¾Ldj   𝑂𝑋   wlaIfha 
Ok ÈYdj iuÕ jdud¾;j  𝜋 3⁄    fldaKhla idohs'  𝑅  ys úYd,;ajh ,shd olajkak' 𝜆  

yd  𝜇  ys w.hhka ks¾Kh lrkak' 
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ms<s;=re -  

(a). 

 

 

 

 

 

 

 

𝐵𝑅

𝐵𝐶
=

2

3
⟹ 𝐵𝑅⃗⃗⃗⃗  ⃗ =

2

3
𝐵𝐶⃗⃗⃗⃗  ⃗ =

2

3
𝑎 

𝑂𝑅⃗⃗⃗⃗  ⃗ = 𝑂𝐵⃗⃗ ⃗⃗  ⃗ + 𝐵𝑅⃗⃗⃗⃗  ⃗ 

𝑟 = 𝑏 +
2

3
𝑎 

𝑝, 𝑞, 𝑟,  yd  𝑠   hkq ms<sfj,ska  𝑃, 𝑄, 𝑅,  yd  𝑆  ,laIH j,  𝑂  uQ,hg idfmalaIj msysgqï ffoYsl fõ'  

 

𝑃𝑄𝑅𝑆 p;=ri%fha" 

𝑃𝑄⃗⃗⃗⃗  ⃗ = 𝑞 − 𝑝 = (𝑎 +
1

3
𝑏) −

1

3
𝑎 =

2

3
𝑎 +

1

3
𝑏 − ① 

𝑆𝑅⃗⃗⃗⃗  ⃗ = 𝑟 − 𝑠 = (𝑏 +
2

3
𝑎) −

2

3
𝑏 =

2

3
𝑎 +

1

3
𝑏 − ② 

① = ② ⟹ 𝑃𝑄⃗⃗⃗⃗  ⃗ = 𝑆𝑅⃗⃗⃗⃗  ⃗  fõ'  

∴  |𝑃𝑄⃗⃗⃗⃗⃗⃗  ⃗| = |𝑆𝑅⃗⃗⃗⃗  ⃗|
tkï 𝑃𝑄 = 𝑆𝑅

           yd           𝑃𝑄⃗⃗ ⃗⃗  ⃗ ∕∕ 𝑆𝑅⃗⃗⃗⃗  ⃗  
∴ 𝑃𝑄 // 𝑆𝑅  fõ'  

 

 

∴  fï wkqj  𝑃𝑄𝑅𝑆  p;=ri%fha   𝑃𝑄  yd  𝑅𝑆   iïuqL mdo hq.,hla úYd,;ajfhka iudk yd 
ÈYdfjka iudka;r ù we;' ´kEu p;=ri%hl iïuqL mdo hq.,hla iudk yd iudka;r fõ kï 
tu p;=ri%h iudka;rdi%hls' 

∴ 𝑃𝑄𝑅𝑆   iudka;rdi%hls' ⫽ 

 

 

𝑅 𝐶 

2 

1 

2 

𝑄 

1 

𝐴 

(𝑎) 2 

2 

𝑃 1 𝑂 

𝑆 

1 

𝐵(𝑏) 

𝑂𝑃

𝑂𝐴
=

1

3
⟹ 𝑂𝑃⃗⃗⃗⃗  ⃗ = 𝑝 =

1

3
𝑂𝐴⃗⃗⃗⃗  ⃗ =

1

3
𝑎   ⫽ 

𝑂𝑆

𝑂𝐵
=

2

3
⟹ 𝑂𝑆⃗⃗⃗⃗  ⃗ = 𝑠 =

2

3
𝑂𝐵⃗⃗ ⃗⃗  ⃗ =

2

3
𝑏   ⫽ 

 

𝐴𝑄

𝐴𝐶
=

1

3
⟹ 𝐴𝑄⃗⃗⃗⃗  ⃗ =

1

3
𝐴𝐶⃗⃗⃗⃗  ⃗ =

1

3
𝑏  

𝑂𝑄⃗⃗⃗⃗⃗⃗ = 𝑂𝐴⃗⃗⃗⃗  ⃗ + 𝐴𝑄⃗⃗⃗⃗  ⃗ 

𝑞 = 𝑎 +
1

3
𝑏   ⫽ 

 

5 

5 

5 

5 

5 

5 

5 

5 
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𝑃𝑄𝑅𝑆  iudka;rdi%h" RcqfldaKdi%hla ùug kï 

𝑃𝑆                    𝑃𝑄       úh hq;=hs' 

tkï túg    𝑃𝑆⃗⃗ ⃗⃗                       𝑃𝑄⃗⃗ ⃗⃗  ⃗ 

∴  𝑃𝑆⃗⃗ ⃗⃗    .  𝑃𝑄⃗⃗ ⃗⃗  ⃗ = 𝑂   úh hq;=hs'  

(
𝑃𝑆⃗⃗ ⃗⃗  = 𝑃𝑂⃗⃗⃗⃗  ⃗ + 𝑂𝑆⃗⃗⃗⃗  ⃗

= −
1

3
𝑎 +

2

3
𝑏

) , (
𝑃𝑄⃗⃗⃗⃗  ⃗ = 𝑃𝐴⃗⃗⃗⃗  ⃗ + 𝐴𝑄⃗⃗⃗⃗  ⃗

=
2

3
𝑎 +

1

3
𝑏

)  

oeka  𝑃𝑆⃗⃗ ⃗⃗    .  𝑃𝑄⃗⃗ ⃗⃗  ⃗ = 𝑂    fjf;d;a" 

(−
1

3
𝑎 +

2

3
𝑏) . (

2

3
𝑎 +

1

3
𝑏) = 𝑂 

−
2

9
(𝑎. 𝑎) +

2

9
(𝑏. 𝑏) +

3

9
(𝑎. 𝑏) = 𝑂 

−2|𝑎| |𝑎| cos𝑂 + 2|𝑏| |𝑏| cos 𝑂 + 3|𝑎||𝑏| cos 𝜃 = 𝑂 

(fuys  𝜃  hkq   𝑎   yd   𝑏  w;r fldaKh fõ') 

 

∴ 3|𝑎| |𝑎| cos 𝜃 = 2|𝑎|
2
− 2 |𝑏|

2
 

𝐶𝑜𝑠 𝜃 =
2 (|𝑎|

2
− |𝑏|

2
)

3|𝑎| |𝑏|
 

 

∴   𝜃 = cos−1
2 (|𝑎|

2
− |𝑏|

2
)

3|𝑎| |𝑏|
    fjf;d;a"   𝑃𝑆⃗⃗ ⃗⃗    .  𝑃𝑄⃗⃗ ⃗⃗  ⃗ = 𝑂   fõ' 

tkï túg   𝑃𝑆                𝑃𝑄    fõ' 

tkï túg    𝑃𝑄𝑅𝑆   iudka;rdi%h RcqfldaKdi%hla fõ' 

  

5 

5 

5 

5 
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(b) පිළිතුර - 

 

 

 

 

 

 

 

 

 

 

 

𝑂  = (𝑃)(2𝑎) − (3𝑃)(3𝑎) − (2𝑃)(3𝑎) + (4𝑃)(𝑎) + (3𝑃)(5𝑎) + (2𝑃)(2𝑎) 

       = 2𝑃𝑎 − 9𝑃𝑎 − 6𝑃𝑎 + 4𝑃𝑎 + 15𝑃𝑎 + 4𝑃𝑎 

       = 10𝑃𝑎 𝑁 𝑚  ⫽    ^moaO;sfha 0 jgd >Q¾Kh& 

 oeka moaO;shg wu;rj tl;= flfrk  𝑃4  n,h muKla i,luq' 

 

 

 

 

 

 

𝑃4   n,fha   𝑂   jgd olaIsKdj¾; >Q¾Kh    = (𝜆𝑃) (𝜇𝑎) − (𝜇𝑃)(𝜆𝑎)  

     = 𝜆𝜇𝑃𝑎 − 𝜆𝜇𝑃𝑎 

     = 𝑂 

∴  moaO;shg  𝑃4  n,h tl;=l,o tu.ska  𝑂  jgd >Q¾Kh Y+kH neúka"  𝑂   jgd mej;s 
>Q¾Kfha lsisÿ fjkila isÿ fkdfõ' ⫽ 

  

𝑦 (𝑗) 𝐶 

2𝑃 

3𝑃 

𝑥 (𝑖) 

𝐴 

3𝑃 

𝑃 

0 

4𝑃 

𝐵 2𝑃 

𝑦 (𝑗) 

𝐷 

𝜆 𝑃 

𝜇𝑃 

𝑥 (𝑖) 0 

𝜇𝑎 

𝜆𝑎 

10 

10 

5 

5 
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oeka kj n, moaO;sh i,luq' 

 

 

 

 

 

 

 

 

 

 

 

 

uq¿ n, moaO;sfha"  

 

 

 

 

 

𝑅 = √𝑋2 + 𝑌2 

= √(4 + 𝜆)2𝑃2 + (5 + 𝜆)2𝑃2 

= 𝑃√𝜆2 + 𝜇2 + 8𝜆 + 10𝜇 + 41   𝑁  ⫽ 

 

tan(𝜋 3⁄ ) =
𝑌

𝑋
= √3 

𝑌 = √3𝑋 

(5 + 𝜆)𝑃 = √3(4 + 𝜆)𝑃 

5 + 𝜇 = 4√3 + √3𝜆 − ① 

𝑦 (𝑗) 

𝐶 

2𝑃 

3𝑃 

𝐷 

𝜇𝑃 

𝜆𝑃 

𝑥 (𝑖) 

𝐴 

3𝑃 

𝑃 

0 

4𝑃 

𝐵 2𝑃 

(𝑂, 𝜇𝑎)𝑀 

𝜋
3⁄  

𝑅 

𝐿 

(𝜆𝑎, 𝑂) 

(
𝑂𝐿 = 𝜆       yd
𝑂𝑀 = 𝜇      fõ'

) 

→
𝑋

   = −𝑃 + 2𝑃 + 3𝑃 + 𝜆𝑃 

        = (4 + 𝜆)𝑃 𝑁 

↑ 𝑌 = 3𝑃 + 4𝑃 − 2𝑃 + 𝜇𝑃 

        = (5 + 𝜇)𝑃𝑁 

𝜋
3⁄  

𝑌 

𝑋 

𝑅 

5 

5 

5 

5 

5 
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iïm%hqla;h   𝑀(𝑂, 𝜇)   yryd hk neúka 

𝑀  = 𝑂    úh hq;=hs'  

 

𝑃(2𝑎 + 𝜇𝑎) − 3𝑝(3𝑎) + 4𝑃(𝑎) − 2𝑃(3𝑎 + 𝜇𝑎) + 2𝑃(2𝑎) + 3𝑃(5𝑎 − 𝜇𝑎) − 𝜇𝑃(𝜆𝑎) = 𝑂 

(2𝑎 + 𝜇𝑎) − 9𝑎 + 4𝑎 − 2(3𝑎 + 𝜇𝑎)4𝑎 + 3(5𝑎 − 𝜇𝑎) − 𝜆𝜇𝑎 = 𝑂 

10 − 4𝜇 − 𝜆𝜇 = 0 − ②  

① ⟹ 𝜆 = (
5 + 𝜇 − 4√3

√3
) 

② ⟹ 𝜆 = (
10 − 4𝜇

𝜇
) 

∴
5 + 𝜇 − 4√3

√3
=

10 − 4𝜇

𝜇
  

5𝜇 + 𝜇2 − 4√3𝜇 = 10√3 − 4√3𝜇 

𝜇2 + 5𝜇 − 10√3 = 𝑂 

𝜇 =
−5 ± √25 − 4(−10√3)

2
 

𝜇 =
−5 ± √25 + 40√3

2
 

𝜇 > 𝑂   neúka" 

𝜇 = (
√25 + 40√3 − 5

2
)  ⫽ 

① ⟹ 

∴ 𝜆 =
1

√3
 (5 + 𝜇 − 4√3) 

       =  
1

√3
[5 − 4√3 +

√25 + 40√3 − 5

2
] 

    𝜆 =  
1

√3
[
10 − 8√3 + √25 + 40√3 − 5

2
] 

   𝜆 =  
1

2√3
 (5 − 8√3 + √25 + 40√3) ⫽ 

10 

5 

5 

5 

5 

5 
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15.  ^a&'  È.  2√3 𝑟    yd nr  2𝑤  jQ taldldr oKavl tla fl,jrla isria ì;a;shl  𝑃  ,laIHhlg 
iqp,j wiõlr we;' oKafâ wfkla fl,jrg ieye,a¨ wú;kH ;ka;=jl tla fl,jrla 
.eg.id ;ka;=j isriaj mj;sk whqßka tys wfkla fl,jr isú,sul wp, ,laIHhlg 
wE|d we;af;a oKav ì;a;shg ,ïNl isria ;,hl" ;srig 𝜋 6⁄   wdk;j mj;sk whqßks' 

oeka oKav yd ì;a;sh w;r iq¿ fldaŒ ysvei ;=< nr  𝑤  yd wrh  𝑟  jQ iqug" ;=kS" 
taldldr ;eáhla oKav yd ì;a;sh iam¾Y jk whqßka isria ;,hl iu;=,s;j ;nhs' oKav 
u; yd ;eáh u; l%shd lrk ish¨ n, ksjerÈj fjk fjk u rEm igyka 2 l olajkak' 
;ka;=fõ wd;;sh yd  𝑃  ,laIHfha § oKav u; ì;a;sfhka l%shd lrk iïm%hqla; m%Ól%shdj 
fidhkak'  

 

ms<s;=r - 

 

 

 

 

 

 

 

 

 

;eáfha iu;=,s;;dj i,ld" 

↑ = ↓     ⟹   𝑅 cos(𝜋 6⁄ ) = 𝑤 

 

𝑅 = 2𝑤
√3 

⁄   ⫽ 

 

⟶ = ⟵     ⟹    𝑆 = 𝑅 cos(𝜋 3⁄ ) 

       =
2𝑤

√3 

1

2
= 𝑤

√3 ⁄   ⫽ 

  

300 

𝑅 

𝑆 

𝑤 

𝑟 

𝑟 

𝑟 

𝑟 

𝑟 

300 
𝜋

6⁄  

𝑅 

2𝑤 

𝑃 

𝑌 

√3𝑟 

√3𝑟 

𝑋 

𝑇 

;eáh u; n, oKav u; n, 

𝑅 

𝑆 

𝑅 

2𝑤 

𝑤 
𝑋 

300 

𝑌 

𝑇 

𝑃 

10 

5 

10 

5 
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oKafâ iu;=,s;;dj i,ld" 

↶
𝑃

=
↷
𝑃

⟹ (𝑇). (2√3 𝑟 cos 𝜋
6⁄ ) = (2𝑤)(√3𝑟 cos 𝜋

6⁄ ) + (𝑅)(√3𝑟) 

        𝑇.
2√3

2
=

2𝑤√3

2
=

2𝑤

√3
 

                                   𝑇 = 5𝑤
√3

⁄   ⫽ 

 

⟶ = ⟵ ⟹ 𝑋 + 𝑅 cos(𝜋 3⁄ ) = 𝑂 

𝑋 =
−2𝑤

√3 

1

2
 

= −𝑤
√3 ⁄   ⫽ 

𝑋  n,fha" tkï   𝑃  ,laIHfha § ì;a;sfhka oKav u; l%shdlrk n,fha ;sria ixrplh ì;a;sh 
foig fõ' 

�⃖� = 𝑤
√3 ⁄  

 

 

↑ = ↓ ⟹ 𝑌 + 𝑇 = 2𝑤 + 𝑅 cos(𝜋 6⁄ ) 

𝑌 = 2𝑤 +
2𝑤

√3 

√3

2
−

5𝑤

3
 

    =
4𝑤

3
  ⫽ 

∴ 𝑃  ,laIHfha §" ì;a;sfhka oKav u; l%shdlrk n, ixrpl my; rEmfha mßÈ fõ' 

 

 

 

 

 

 

 

𝑅0 𝑌 

𝑋 𝜃 

𝑃 

oKav 

10 

5 

5 

5 

5 

5 

5 
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∴ 𝑃  § oKav u; iïm%hqla; m%Ól%shdj" 

𝑅0 = √𝑋2 + 𝑌2 

      = √(𝑤
√3 ⁄ )

2

+ (4𝑤
3 ⁄ )

2
 

      = 𝑤√
1

3
+

16

9
 

      =
√19

3
 𝑤   ⫽ 

 

tan 𝜃 = (𝑌 𝑋⁄ ) 

           = (
4𝑤

3 ⁄
𝑤

√3 ⁄
) =  4

√3 
⁄  

              𝜃 = tan−1 (4
√3 

⁄ ) 

 

𝑃   § ì;a;sfhka oKav u; l%shdlrk iïm%hqla; m%Ól%shdj ;sri iuÕ    𝜃 = tan−1 (4
√3 

⁄ ) 

fldaKhla idoñka by, ÈYdjg l%shdlrhs' 

 

 

(b).  rEmfhka oelafjk rduq iels,af,a   𝑃𝑄 =

3𝑎, 𝑄𝑅 = 4𝑎   හා   𝑅𝑆 = 12𝑎    jk mßÈ 
th ieye,a¨ o~q 5lska iukaú; fõ' ;j o   

𝑃�̂�𝑅 = 𝑃�̂�𝑆 = 𝜋
2⁄    fõ' fuu rduq 

iels,a,  𝑃  ys § iqugj wp, ,laIHhlg 
wiõ lr isria ;,hl iu;=,s;j we;s w;r  
𝑆  §  1000 𝑁  Ndrhla yd   𝑄   § isriaj 
my,g l%shd lrk  𝐹 𝑁  n,hla fhod we;'  
𝐹  ys úYd,;ajh fidhkak' fnda wxlkh 
fh§fuka m%;Hdn, igykla we| o~q 5 ys 
l%shdflfrk wd;;s yd f;rmqï fjk fjka 
u fidhkak' 

 

 

𝑆 

𝑅 

𝑄 

𝐹 

𝑃 

1000 𝑁 

12𝑎 

4𝑎 

3𝑎 ▲ 

5 

5 

5 
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ms<s;=r -  

 

 

 

 

 

 

 

 

 

 

 

 
 
𝑃  ys wiõfõ m%Ól%shdj yer" moaO;sh u; l%shdflfrk wfkla n, 2 jkqfha"  

𝑄 § "  𝐹  isria n,h yd  𝑆  § " 1000 𝑁  isria n,h mu‚'  

tu n, 2 u isria neúka  𝑃   ys wiõfõ m%Ól%shdj o isriaj u muKla mej;sh hq;=hs' 

∴  ↑ = ↓ 

    𝑃 = 𝐹 + 1000 

    𝑃 = 3200 𝑁  ⫽ 

 

 

 

 

 

 

 

 

 

𝑆 

𝑅 

𝑄 

𝐹 
𝑃 

12𝑎 

1000 𝑁 

4𝑎 

▲ 3𝑎 

13𝑎 𝜃 

𝜃 

𝜃 

∝ 

5𝑎 

𝑜 

① 

② ③ 

④ 

⑤ 

② 

② 
② iels,af,a iu;=,s;;dj i,ld"  𝑃  jgd 

>Q¾K .ekSfuka 

     
↶
𝑃

=
↷
𝑃

 

𝐹. 3𝑎 = 1000(12𝑎 cos 𝜃 − 3𝑎) 

    3𝐹 = 1000 (12.
4

5
− 3 ) 

       𝐹 =
1000

3
(
33

5
) 

       𝐹 = 2200 𝑁  ⫽ 

sin ∝ = 5
13⁄  

cos ∝ = 12
13⁄  

sin𝜃 = 3
5⁄  

cos 𝜃 = 4
5⁄  

∝ +𝜃 

(
𝜋

2
+ 𝜃) 

𝜃 

𝜃 

1000 

2200 

① 

⑤ 

② 

③ ≡ ④ 

④⑤ = ④②cos 𝜃 

             = (2200) (
4

5
) 

             = 1760 

 

⑤② = ②④sin𝜃 

            = (2200) (
3

5
) 

             = 1320 

 

10 

5 

5 
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①⑤cos(∝ +𝜃) = ②⑤cos 𝜃 

①⑤[cos ∝ cos 𝜃 − sin ∝ sin 𝜃] = 1320.
4

5
 

①⑤[
12

13
.
4

5
−

5

13
.
3

5
] = 1320.

4

5
 

①⑤(
48 − 15

13
) = 1320(4) 

①⑤ =
(1320)(4)(13)

33
=

(120)(4)(13)

3
= 2080 

 

oKav 
m%;Hd n,h  

wd;;sh f;rmqu 

𝑃𝑄 
𝑄𝑅 
𝑅𝑆 
𝑆𝑃 
𝑃𝑅 

-------- 
2200 𝑁 
1320 𝑁 
-------- 
-------- 

-------- 
-------- 
-------- 
2080 𝑁 
1760 𝑁 

 

16.^i&'  wrh  𝑎  jQ taldldr l=yr w¾O f.da,Sh lfnd,l ialkaO flakaøh tys ;, wdOdrlfha 

flakaøfha isg iuñ;sl wlaIh Tiafia 
𝑎

2
 ÿrlska msysgk nj;a"  

      ^ii&'  Wi  ℎ  jQ taldldr Rcq jD;a;dldrh l=yr fla;=jl ialkaO flakaøh tys m;=f,a flakaøfha 

isg iuñ;sl wlaIh Tiafia 
ℎ

3
 ÿrlska msysá nj;a"  

wkql,kfhka idOkh lrkak'  

rEmfha oelafjk ixhqla; jia;=j ;kd 
we;af;a wrh 2𝑎 yd mDIaÁh >K;ajh 𝜌 jQ 
taldldr l=yr w¾Of.da,Sh lfnd,la yd 

m;=f,a wrh  √3𝑎  yd wv-isria fldaKh  
𝜋

6
  

jQ o" mDIaÁh >K;ajh  𝜎  jQ o taldldr Rcq-
jD;a; l=yr fla;=jla fmdÿ iuñ;sl 
wlaIhla ,efnk fia l=yr w¾O f.da,fha 
we;=,a mDIaGhg fla;=fõ ;, wdOdrlfha 
.eáh oDV f,i we,ùfuks'  

 

ixhqla; jia;=fõ ialkaO flakaøh jk  G g" 0 isg 𝑂𝑋 iuñ;sl wlaIh Tiafia ÿr" 

𝑂𝐺 = 2
(2𝜌 + 3𝜎)

(4𝜌 + 3𝜎)
 𝑎    nj fmkajkak'  

 

𝑂 𝑥 

𝑃 

𝑄 

5 5 5 

5 5 
5 5 

5 5 
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fuu ixhqla; jia;=j P f.ka ksoyfia t,a,d ;enQ úg 𝑂𝑋 iuñ;sl wlaIh isrig  

tan−1(3) fldaKh l wdk;hlska iu;=,s;j mj;Skï  𝜌: 𝜎 = 3: 2  úhhq;= nj idOkh 
lrkak' oeka fla;=fõ YS¾Ihg wu;r ,laISh ialkaOhla we§fuka jia;=fõ iuñ;sl 
wlaIh ;sria msysàulg f.k tkq ,efí' fufia we¢h hq;= wu;r ,laISh ialkaOh l=yr 
w¾Of.da,Sh lfndf,a ialkaOfhka wvla nj fmkajkak'  

 

ms<s;=r 

      ^i&' 

 

 

 

 

 

 

𝑥𝑖 −  i,lk ,o wxY=ud;%Sh  𝑚𝑖  ialkaOfha ialkaO flakaøhg" 𝑂 isg  𝑂𝑋  Tiafia ÿr úg" 

𝑥𝑖 = 𝑎 𝐶𝑜𝑠 𝜃  

uq¿ l=yr w¾Of.da,Sh lfndf,a ialkaO flakaøhg 𝑂 isg  𝑂𝑋  Tiafia ÿr  �̅� kï" 

�̅� =  
∫𝑚𝑖 𝑥𝑖

∫𝑚𝑖

 

   =
∫ 2𝜋𝑎 sin 𝜃  𝑎 𝑑𝜃𝜌. 𝑎 𝐶𝑜𝑠 𝜃 

𝜋/2

0

∫ 2𝜋𝑎 sin 𝜃  𝑎𝑑𝜃𝜌 
𝜋/2

0

 

   =

𝑎
2 ∫ 2 sin 𝜃  𝐶𝑜𝑠 𝜃 𝑑𝜃 

𝜋/2

0

∫ 𝑠𝑖𝑛𝜃 𝑑𝜃 
𝜋/2

0

 

   =

𝑎
2 ∫ sin 2𝜃  𝑑𝜃 

𝜋/2

0

∫ 𝑠𝑖𝑛𝜃 𝑑𝜃 
𝜋/2

0

 

   =

𝑎
2 [− 

𝐶𝑜𝑠 2𝜃 
2 ]

0

𝜋
2⁄

[−𝐶𝑜𝑠 𝜃]𝑜
𝜋

2⁄
=

𝑎

4
 

(𝐶𝑜𝑠 𝜋 − 𝐶𝑜𝑠 0 )

(𝐶𝑜𝑠 𝜋 2⁄ − 𝐶𝑜𝑠 0 )
 

   =
𝑎

4
 
(−1 − 1)

(0 − 1)
=

𝑎

4
. 2 =

𝑎

2
  ⫽ 

 

𝑟 =  𝑎 

𝑂 
𝜃 

𝜌 

𝑑𝜃 

𝑥 

𝑚𝑖 

𝑎𝑑𝜃 

𝑎𝑆𝑖𝑛𝜃 

𝑚𝑖  = 𝐴𝜌,   (mDIaÁh >K;ajh 𝜌) 

       = (2𝜋𝑟ℎ)𝜌,   (l=yr is,skavrhla f,i i,ld) 

       = 2𝜋𝑎𝑠𝑖𝑛 𝜃. 𝑎𝑑𝜃𝜌 

 

5 

5 

5 
5 

5 

5 30 
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fla;=j ieÈ øjH j¾.fha mDIaÁh >K;ajh  

𝜌 𝑘𝑔 𝑚−2  hehs .ksuq' 

0 isg 𝑂𝑋 iuñ;sl wlaIh Tiafia idOdrK  

𝑥  ÿrlska flakaøh msysá wxY=ud;%Sh m<,ska 
hq;= l=yr is,skavrdldr fldgi i,luq' 

 

 

 

𝑑𝑙 𝐶𝑜𝑠 𝜃 = 𝑑𝑥 

        ∴ 𝑑𝑙 = 𝑑𝑥. 𝑆𝑒𝑐 𝜃  
wxY=ud;%Sh fldgfia ialkaOh 

∴ 𝑚𝑖 = 2𝜋𝑟𝑑𝑙𝜌 

          = 2𝜋𝑟. 𝑑𝑥 𝑆𝑒𝑐 𝜃𝜌 

fuu wxY=ud;%Sh j<¨ fldgfia wrh jk 𝑟 hkak  𝑥  wkqj fjkia jk" tkï  𝑥  ys Y%s;hla jk 

neúka" th  𝑥  úp,Hh weiqßka my; mßÈ ,nd.; hq;=hs'  

tan 𝜃 =  
𝑟

ℎ − 𝑥
       fyda      tan 𝜃 =  

𝑅

ℎ
   

∴  
𝑟

ℎ − 𝑥
=

𝑅

ℎ
 ⇒ 𝑟 =

𝑅

ℎ
(ℎ − 𝑥)  

oeka" uq¿ fla;=fõ ialkaO flakaøhg 𝑂 isg iuñ;sl wlaIh jk 𝑂𝑋 Tiafia ÿr �̅� kï" 

�̅� =  
∫𝑚𝑖 𝑥𝑖

∫𝑚𝑖

 , (𝑥𝑖 −  wxY=ud;%Sh fldgfia ialkaO flakaøhg   𝑜𝑥  Tiafia ÿr) 

   =
∫ 2𝜋𝑟 𝑑𝑥 𝑆𝑒𝑐𝜃𝜌. 𝑥 

ℎ

0

∫ 2𝜋𝑟 𝑑𝑥 𝑆𝑒𝑐𝜃𝜌 
ℎ

0

  (𝜋, 𝜌, 𝜃 −  ksh; fõ') 

   =
∫

𝑅
ℎ
 (ℎ − 𝑥) 𝑥 𝑑𝑥 

ℎ

0

∫
𝑅
ℎ
 (ℎ − 𝑥) 𝑑𝑥 

ℎ

0

 

   =
∫ (ℎ − 𝑥) 𝑥 𝑑𝑥 

ℎ

0

∫  (ℎ − 𝑥) 𝑑𝑥 
ℎ

0

 

   =
∫ (ℎ𝑥 − 𝑥2) 𝑑𝑥 

ℎ

0

∫  (ℎ − 𝑥) 𝑑𝑥 
ℎ

0

 

𝑂 

𝑅 

ℎ 

𝑥   

𝑦 

𝑥 

𝜃 

𝑑𝑥 

𝑟 

𝑑𝑙 

5 

5 

5 
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   =

[ℎ
𝑥2

2 − 
𝑥3

3 ]
𝑜

ℎ

[ℎ𝑥 − 
𝑥2

2 ]
𝑜

ℎ  

  =  
(
ℎ3

2 − 
ℎ3

3 )

(ℎ2 − 
ℎ2

2 )
=  

3ℎ3 − 2ℎ3

6ℎ2 − 3ℎ2
= 

ℎ3

3ℎ2
 

∴  �̅� =
1

3
ℎ ⫽  

 

uq¿ fla;=j 𝑂𝑋 wlaIh jgd iuñ;sl neúka" uq̈  fla;=fõ ialkaO flakaøh iuñ;sl wxlaIh jk 

𝑂𝑋 u; msysáh hq;=hs' 

∴ ialkaO flakaøfha  �̅� = 0  fõ'   

 

 

 

 

 

 

l=yr fla;= fldgfia ,ïN Wi ℎ kï ^rEmfhka&  

tan(𝜋 6⁄ ) =  
√3𝑎

ℎ
 

1

√3
=

√3𝑎

ℎ
  

ℎ = 3𝑎 

𝑆𝑖𝑛 𝜃 =  
√3𝑎

2𝑎
 

𝑆𝑖𝑛 𝜃 =  
√3

2
 

∴  𝜃 =  𝜋 3⁄  

∴ 𝑑 = 2𝑎 𝐶𝑜𝑠 (𝜋 3⁄ ) 

= 𝑎  

𝑂 𝑥 

𝑃 

𝑄 

𝜃 

𝑑 

𝜋
6⁄  

𝜋
6⁄  

2𝑎 

2𝑎 

2𝑎 

√3𝑎 

√3𝑎 

𝜌 

𝜎 

𝑙 = √(√3𝑎)
2
+ (3𝑎)2 

   =  √3𝑎2 + 9𝑎2  =  √12𝑎2 

                                  = 2√3𝑎 

 

5 

5 

5 

5 

5 

5 

30 
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ixhqla; jia;=fõ .=re;aj flakaøh fiùu' 

   

  

𝑚1 = 𝐴𝜌 

       =
1

2
4𝜋(2𝑎)2𝜌 

       = 8𝜋𝑎2𝜌 

 

𝑥1 =
2𝑎

2
 

      = 𝑎 

  

𝑚2 = 𝐴𝜎 = 𝜋𝑟𝑙𝜎 

       = 𝜋(√3𝑎)(2√3𝑎)𝜎  

       = 6𝜋𝑎2𝜎 

 

𝑥2 = 𝑎 +
1

3
 (3𝑎) 

      = 2𝑎 

  

𝑀 = (𝑚1 + 𝑚2) 

       = 8𝜋𝑎2𝜌 + 6𝜋𝑎2𝜎 

       = 2𝜋𝑎2(4𝜌 + 3𝜎) 

 

�̅� 

 

 

𝑂 ⇒ 𝑚1𝑔. 𝑥1 + 𝑚2𝑔. 𝑥2 = 𝑀𝑔. �̅�  

     8𝜋𝑎2𝜌. 𝑎 + 6𝜋𝑎2𝜎. 2𝑎 = 2𝜋𝑎2(4𝜌 + 3𝜎)�̅�  

                    4𝜌. 𝑎 + 3𝜎. 2𝑎 = (4𝜌 + 3𝜎)�̅�  

          ∴  �̅� =  
2(2𝜌 + 3𝜎)

(4𝜌 + 3𝜎)
 

 

 

  

 

 

 

𝑂 𝑥 

2𝑎 

𝜌 

2𝑎 𝑎 𝑎 

√3𝑎 

𝑂 𝑥 

𝜎 

𝑙 = 2√3𝑎 

𝑂 𝑥 

(+) 

(=) 

40 

5 

5 

5 

5 

5 
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fuu ixhqla; jia;=j 

𝑃 f.ka ksoyfia t,a,d ;enQ úg' 𝑃 ,laIHh yd ixhqla; jia;=fõ ialkaO flakaøh jk 𝐺 isriaj" 
tal f¾Çhj msysáh hq;=hs'  

 

 

 

 

 

 

 

 

 

                         ∝ = tan1(3) 

                 tan ∝ = 3 

           
2𝑎

2𝑎 − 𝑂𝐺
= 3 

                       2𝑎 = 6𝑎 − 3(𝑂𝐺) 

                3(𝑂𝐺) = 4𝑎 

3.2(2𝜌 + 3𝜎)𝑎

(4𝜌 + 3𝜎)
= 4𝑎 

     3 (2𝜌 + 3𝜎) = 2(4𝜌 + 3𝜎) 

            6𝜌 + 9𝜎 = 8𝜌 + 6𝜎 

                       3𝜎 = 2𝜌 

                          
3

2
=

𝜌

𝜎
 

               ⇒  𝜌: 𝜎 = 3: 2 ⫽ 

 

oeka fla;=fõ YS¾Ihg wu;r ,laISh ialkaOhla wE|d iuñ;sl wlaIh ;sria msysàulg 

f.k tau i,luq' fï i|yd wjYH ialkaOh  𝑚°  hehs .ksuq' 

 

 

 

 

𝑃 

𝐺 
 𝐺 

𝑇 

𝑂 

𝑀𝑔 

2𝑎 

∝ 

fuu f¾Ldj  
isria úh hq;=hs 

10 

5 

10 

25 
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ixhqla; jia;=fõ iu;=,s;;dj i,ld" 

                         
↶
𝐴

=  
↷
𝐴
 

𝑀𝑔. (2𝑎 − 𝑂𝐺) = 𝑚°𝑔. 2𝑎 

2𝜋𝑎2(4𝜌 + 3𝜎) [2𝑎 − 
2(2𝜌 + 3𝜎)𝑎

4𝜌 + 3𝜎
] = 𝑚°. 2𝑎 

(
𝜌

𝜎 
=

3

2
 neúka ⇒ 𝜎 =

2𝜌

3
  fh§fuka") 

2𝜋𝑎2 (4𝜌 + 3.
2𝜌

3
) [1 − 

(2𝜌 + 3.
2𝜌
3 )

4𝜌 + 3.
2𝜌
3

] = 𝑚° 

                                 2𝜋𝑎2 6𝜌 [1 −
4𝜌

6𝜌
] = 𝑚°  

                                          2𝜋𝑎2 6𝜌 (
2

6
) = 𝑚°  

                                                              𝑚° = 4𝜋𝑎2𝜌 

l=yr w¾Of.da,Sh lfndf,a ialkaOh =  𝑀1 = 8𝜋𝑎2𝜌 

                                                         ∴  𝑚° =
1

2
𝑀1  ⫽  fõ'  

 

 

 

 

 

  

10 

10 

5 
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17. ^a&'  ia;%S-mqreI fomlaIhu ksfhdackh jk tla;rd ix.yKhl 40] la msßñ jk w;r tu 

msßñkaf.ka p] m%udKhla rdcH fiajfha kshq;= wh fj;s' ;j o fuu msßfia isák 
ldka;djl" rdcH fiajfha kshq;= wfhl= ùfï iïNdú;dj q fõ'  

 fuu ix.yKfhka wyUq f,i f;dard.kakd wfhl=" rdcH fiajfha kshq;= msßñfhl= ùfï 
iïNdú;dj 0'08 la jk w;r rdcH fiajfha kshq;= ldka;djl ùfï iïNdú;dj 0'18 la 
fõ' fuu f;dr;=re rela igyklska ksrEmKh lr p yd q ys w.hhka ,nd.kak'  

 fuu msßfika wyUq f,i f;dard.kakd wfhl=" 

 (i)' rdcH fiajfha kshq;= fkdjQjl= ùfï" 

 (ii)' msßñfhl= fyda rdcH fiajfha kshq;= ldka;djl fyda ùfï" 

 (iii)' rdcH fiajfha kshq;= msßñfhl= fkdùfï" 

 (iv)' rdcH fiajfha kshq;= fkdjQfjl= kï" ldka;djl ùfï"  

   iïNdú;djka .Kkh lrkak'  

17 - a ms<s;=r 

 

 

 

 

 

 

 

 

 

 

 

 

  

𝐺 → (𝑀 ∩ 𝐺) = 0.08  

𝐺′   

𝐺 → (𝐹 ∩ 𝐺) = 0.18  

𝐺′  

𝑃

100
 

(
100 − 𝑃

100
) 

𝑞 

1 − 𝑞 

𝑀 

𝐹 

40

100
= 0.4 

(1 − 0.4) 

= 0.6 

𝑃(𝑀 ∩ 𝐺) = 0.08 

0.4 ×
𝑃

100
= 0.08 

                   𝑃 =
8

0.4
 

                       = 20 ⫽ 

𝑃(𝐹 ∩ 𝐺) = 0.18 

     0.6 × 𝑞 = 0.18 

                   𝑞 =
18

60
 

                       = 0.3 ⫽ 

M - msßñ 

F - .eyeKq 

G - rdcH fiajfha kshq;= 

5 

5 

5 

5 

20 
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(i).      𝑃(𝐺′)  = 𝑃(𝑀 ∩ 𝐺′) + 𝑃(𝐹 ∩ 𝐺′) 

= 0.32 + 0.42 

= 0.74 ⫽ 

 

 (ii).    𝑃(𝑀 ∪ (𝐹 ∩ 𝐺))  = 𝑃(𝑀) + 𝑃(𝐹 ∩ 𝐺) 

= 0.4 + 0.18 

= 0.58 ⫽ 

 

(iii).    𝑃(𝐺 ∩ 𝑀)′ = 1 − 𝑃(𝐺 ∩ 𝑀) 

= 1 − 0.08 

= 0.92 ⫽ 

 

 

(iv).    𝑃(𝐹|𝐺′) =
𝑃(𝐹 ∩ 𝐺′)

𝑃(𝐺′)
 

=
0.42

0.74
 

=
42

74
=

21

37
⫽ 

 

  

𝐺 → 𝑃(𝑀 ∩ 𝐺) = 0.08  

𝐺′ → 𝑃(𝑀 ∩ 𝐺′) = 0.32   

𝐺 → (𝐹 ∩ 𝐺) = 0.18  

𝐺′ → (𝐹 ∩ 𝐺′) = 0.42 

0.2 

0.8 

0.3 

0.7 

𝑀 

𝐹 

0.4 

0.6 

5 

5 

5 

5 

5 

5 

5 

5 

40 
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      ^b&'   

 mka;s 
m%dka;rh 

uOH w.h 
𝑥𝑖 

ixLHd;h  

1 

2 

3 

4 

5 

6 

 10 

25 

40 

55 

70 

85 

12 

𝑓1 

𝑓2 

33 

13 

14 

 

 

uq¿ o;a; m%udKh 120 la jQ ;ru iudk mka;s m%dka;r 6 lska hq;= ixLHd; jHdma;shl 
tla tla mka;s m%dka;rfha uOH w.h ^mka;s ,l=K& iy wkqrEm ixLHd;hka by; j.=fõ 
imhd we;' fuu ixLHd; jHdma;sfha ud;h 52'5 la fõ' jHdma;sfha mka;s m%dka;r ish,a, 
ksÅ,uh f,i ,shd olajd 𝑓1 yd 𝑓2 w.hhka kS¾Kh lrkak'  

fuu jHdma;sfha uOHia:h fldmuK o@ 

iqmqreÿ wxlkfhka  𝑢𝑖 = (
𝑥𝑖− 𝑥

𝑐
)  fla;kh fhdod.ksñka jHdma;sfha uOHkHh" úp,;dj 

yd l=ál;d ix.=Klh .Kkh lrkak'  

 

ms<s;=re - 

jHdma;sfha ud;h 52'5 la neúka th isõjk mka;s m%dka;rhg wh;a fõ' tneúka" 

ud;h 𝑀° = 𝐿 +
𝐶∆1

∆1 + ∆2
 

         52.5 = 47.5 +
15(33 − 𝑓2)

(33 − 𝑓2) + 20
 

15(33 − 𝑓2)

53 − 𝑓2
= 5 

    99 − 3𝑓2 = 53 − 𝑓2 

     99 − 53 = 2𝑓2 

                    𝑓2 = 23 ⫽ 

uq¿ o;a; m%udKh 120 la neúka 

∑𝑓𝑖 = 120 

12 + 𝑓1 + 𝑓2 + 33 + 13 + 14 = 120 

𝑓2 = 23 wdfoaYfhka"  𝑓1 = 25 ⫽  ,efí' 

 

 

10 

5 

5 

5 
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jHdma;sfha uOHia:h" 

𝑀𝑑 = 𝐿 +
(
𝑁
2 − 𝐶𝑢𝑓𝐿) 𝐶

𝑓𝑚𝑑
 

       = 32.5 +
(60 − 37) 15

23
 

       = 32.5 + 15 = 47.5 ⫽ 

 

fjk;a l%uhlska uOHia:h 60 jk nj my; whqßka o ,nd .; yel' 

 

fuu jHdma;sfha iuqÉÑ; ixLHd;h ie,lSfï § 33 - 47 mka;sfha § th 60 la f,i 
,efí' uq¿ o;a; m%udKh 120 la jk neúka uOHia:h jkqfha 60 jk o;a;hhs' 

tneúka 33-47 mka;sfha Wv;a iSudfõ § uOHia:h msysghs' ∴ uOHia:h jkqfha 47'5 fõ'  

mka;s 
m%dka;rh 

uOH 
w.h 
𝑥𝑖 

𝑓𝑖 𝐶𝑢𝑓 𝑈𝑖 𝑈𝑖
2 𝑓𝑖𝑈𝑖 𝑓𝑖𝑈𝑖

2 

3 −−−−  17 

18 −−−−  32 

33 −−−−  47 

48 −−−−  62 

63 −−−−  77 

78 −−−−  92 

10 

25 

40 

55 

70 

85 

12 

25 

23 

33 

13 

14 

12 

39 

60 

93 

106 

120 

-3 

-2 

-1 

0 

1 

2 

9 

4 

1 

0 

1 

4 

-36 

-50 

-23 

0 

13 

28 

108 

100 

23 

0 

13 

56 

  
120    

∑𝑓𝑖𝑢𝑖  

= −68 

∑𝑓𝑖𝑢1
2  

= 300 

 

𝑥 = 𝜇 = 𝐴 +
𝐶 ∑𝑓𝑖𝑢𝑖

∑𝑓𝑖
 

    = 55 +
15(−68)

120
 

    = 55 −
68

8
 

    = 55 − 8.5 

    = 46.5 
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5 

5 

5 
5 

5 

5 

5 

40 
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𝑆2 = 𝜎2 = 𝐶2 [
∑𝑓𝑖𝑈𝑖

2

∑𝑓𝑖
− (

∑𝑓𝑖𝑈𝑖

∑𝑓𝑖
)

2

] 

= 152 [
300

120
− (

−68

120
)
2

] 

=
152

1202
 [300 × 120 − 682] 

= (
15

120
)
2

[36000 − 4624] 

= (
1

8
)
2

(31376) 

= 490.25 

 

∴ iïu; wm.ukh"  𝑆 = 𝜎 = +√490.25 

= 22.14 

l=ál;dj 

𝑆𝐾 = (
uOHkHh - ud;h

iïu; wm.ukh
) 

= (
46.5 − 52.5

22.14
) 

= −0.27.< 0 

∴ fuu jHdma;sh RK l=ál fõ'  

 
50 

5 

5 

5 

5 


