
 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

 

1. Find the equation of the circle passing through points (3, 4), (3, 2), and (1, 4)

Sol: Let A (3, 4), B (3, 2), and C (1, 4)    Let the required eq’’n of the circle be 

𝐒 ≡ 𝐱𝟐 + 𝐲𝟐 + 𝟐𝐠𝐱 + 𝟐𝐟𝐲

A (3, 4) lies on (*) 

⇨ (3)ଶ + (4)ଶ + 2g(3) +

9 + 16 + 6g + 8f + c = 0

𝟔𝐠 + 𝟖𝐟 + 𝐜 + 𝟐𝟓 = 𝟎 …

 

B (3, 2) lies on (*) 

⇨ (3)ଶ + (2)ଶ + 2g(3) +

9 + 4 + 6g + 4f + c = 0 

𝟔𝐠 + 𝟒𝐟 + 𝐜 + 𝟏𝟑 = 𝟎 …

 

C (1, 4) lies on (*) 

⇨ (1)ଶ + (4)ଶ + 2g(1) +

1 + 16 + 2g + 8f + c = 0

𝟐𝐠 + 𝟖𝐟 + 𝐜 + 𝟏𝟕 = 𝟎 …

Solving eq’’n (1) & (2) 

 6g + 8f + c + 25 = 0  

  6g + 4f + c + 13 = 0  

0 + 4f + 12 = 0   {÷ by 4

⇨ 𝐟 = −𝟑 … … … . (𝟒)       
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MATHEMAITCS -2B

Find the equation of the circle passing through points (3, 4), (3, 2), and (1, 4)

Let A (3, 4), B (3, 2), and C (1, 4)    Let the required eq’’n of the circle be 

𝟐𝐟𝐲 + 𝐜 = 𝟎 ….(*)        

( ) + 2f(4) + c = 0  

0  

… … … . (𝟏)  

( ) + 2f(2) + c = 0     

  

… … … (𝟐)  

( ) + 2f(4) + c = 0   

0  

… … . . (𝟑)   

4} 

 

   

2B 

Find the equation of the circle passing through points (3, 4), (3, 2), and (1, 4) 

Let A (3, 4), B (3, 2), and C (1, 4)    Let the required eq’’n of the circle be  
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Solving eq’’n (2) & (3) 

 

6g + 4f + c + 13 = 0  

 2g + 8f + c + 17 = 0  

4g − 4f − 4 = 0                {

 

⇨𝐠 − 𝐟 − 𝟏 = 𝟎 … … … . (

Solving   eq’’n (4) & (5) 

⇨g − (−3) − 1 = 0 

⇨g + 3 − 1 = 0 

⇨g + 2 = 0 

𝐠 = −𝟐  

Sub ′g′ and ′f′   values in 

⇨ 6(−2) + 8(−3) + c +

⇨−12 − 24 + 25 + c =

sub the values of ′g′ , ′f′ and

xଶ + yଶ + 2(−2)x + 2(−

 

∴  𝐱𝟐 + 𝐲𝟐 − 𝟒𝐱 − 𝟔𝐲 + 𝟏𝟏
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{÷ by  4} 

(𝟓)  

 

 eq’n (1)  

+ 25 = 0  

0 ⇨ c = 11  

and ′c′ in (∗)  

(−3)y + (11) = 0      

𝟏𝟏 = 𝟎 

   

2B 



 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

2. Show that the points (1, 1), (

Sol: Let A (1, 1), B (-6, 0), C (

Let the required eq’’n of the circle be 

𝐒 ≡ 𝐱𝟐 + 𝐲𝟐 + 𝟐𝐠𝐱 + 𝟐𝐟𝐲

 

A (1, 1) lies on (*) 

⇨ (1)ଶ + (1)ଶ + 2g(1) +

1 + 1 + 2g + 2f + c = 0 

𝟐𝐠 + 𝟐𝐟 + 𝐜 + 𝟐 = 𝟎 … …

 

B (-6, 0) lies on (*) 

⇨ (−6)ଶ + (0)ଶ + 2g(−6

36 + 0 − 12g + 0 + c =

−𝟏𝟐𝐠 + 𝟎 + 𝐜 + 𝟑𝟔 = 𝟎

 

C (-2, 2) lies on (*) 

⇨ (−2)ଶ + (2)ଶ + 2g(−2

4 + 4 − 4g + 4f + c = 0 

−𝟒𝐠 + 𝟒𝐟 + 𝐜 + 𝟖 = 𝟎 …

Solving eq’’n (1) & (2) 

   2g + 2f + c + 2 = 0  

−12g + 0 + c + 36 = 0     

14g + 2f − 34 = 0         {÷

⇨ 𝟕𝐠 + 𝐟 − 𝟏𝟕 = 𝟎 … … …
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MATHEMAITCS -2B

Show that the points (1, 1), (-6, 0), (-2, 2) and (-2, -8) are concyclic.

6, 0), C (-2, 2) and D (-2, -8)  

Let the required eq’’n of the circle be  

𝟐𝐟𝐲 + 𝐜 = 𝟎  …(*) 

( ) + 2f(1) + c = 0  

  

… … . (𝟏)  

( 6) + 2f(0) + c = 0     

0  

𝟎 … … … (𝟐)  

( 2) + 2f(4) + c = 0   

  

… … . . (𝟑)   

      

÷ by 2} 

… . (𝟒)       

   

2B 

8) are concyclic. 
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Solving eq’’n (2) & (3) 

−12g + 0 + c + 36 = 0  

 −4g + 4f + c + 8 = 0  

  −8g − 4f + 28 = 0          

⇨𝟐𝐠 + 𝐟 − 𝟕 = 𝟎 … … … .

 

Solving   eq’’n (4) & (5) 

7   1 -17 7 

2 1 -7 2 

 

(g, f)=ቂ
ି଻ାଵ଻

଻ିଶ
,

ିଷସାସ

଻ିଶ
ቃ =

Sub  ′gᇱand ′f ᇱ values in eq’n

⇨ 2(2) + 2(3) + c + 2 =

⇨4 + 6 + 2 + c = 0 ⇨ c

sub the values of  ′g′ , ′f′ and

xଶ + yଶ + 2(2)x + 2(3)y

 

∴  𝐱𝟐 + 𝐲𝟐 + 𝟒𝐱 + 𝟔𝐲 − 𝟏𝟐

Since D (-2, -8) also lies on (*)

⇨  (−2)ଶ + (−8)ଶ + 4(−

=4 + 64 − 8 − 48 − 12 

= 68 − 68 = 0    ∴ Givin

 

    

  

Circle 
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   {÷ by −  4} 

. (𝟓)  

 

ቃ ቂ
ଵ଴

ହ
,

ଵହ

ହ
ቃ = (2, 3)  

eq’n (1)  

= 0  

c = −12  

and ′c′ in (∗)   

( )y + (−12) = 0          

𝟏𝟐 = 𝟎 

8) also lies on (*) 

−2) + 6(−8) − 12 

 

Givin point are concyclic . 

   

2B 
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3. Show that the points (1, 2), (3, 

Sol: Let A (1, 2), B (3, -4), C (5, 

Let the required eq’’n of the circle be 

𝐒 ≡ 𝐱𝟐 + 𝐲𝟐 + 𝟐𝐠𝐱 + 𝟐𝐟𝐲

 

A (1, 2) lies on (*) 

⇨ (1)ଶ + (2)ଶ + 2g(1) +

1 + 4 + 2g + 4f + c = 0 

𝟐𝐠 + 𝟒𝐟 + 𝐜 + 𝟓 = 𝟎 … …

 

B (3, -4) lies on (*) 

⇨ (3)ଶ + (−4)ଶ + 2g(3)

9 + 16 + 6g − 8f + c = 0

𝟔𝐠 − 𝟖𝐟 + 𝐜 + 𝟐𝟓 = 𝟎 …

 

C (5, -6) lies on (*) 

⇨ (5)ଶ + (−6)ଶ + 2g(5)

25 + 36 + 10g − 12f + c

𝟏𝟎𝐠 − 𝟏𝟐𝐟 + 𝐜 + 𝟔𝟏 = 𝟎

Solving eq’’n (1) & (2) 

   2g + 4f + c + 5 = 0  

  6g − 8f + c + 25 = 0     

−4g + 12f − 20 = 0         

⇨ 𝟏𝐠 − 𝟑𝐟 + 𝟓 = 𝟎 … … …

    

  

Circle 

MATHEMAITCS -2B

Show that the points (1, 2), (3, -4), (5, -6) and (19, 8) are concyclic.

4), C (5, -6) and D (19, 8)  

Let the required eq’’n of the circle be  

𝟐𝐟𝐲 + 𝐜 = 𝟎  …(*) 

( ) + 2f(2) + c = 0  

  

… … . (𝟏)  

( ) + 2f(−4) + c = 0     

0  

… … … (𝟐)  

( ) + 2f(−6) + c = 0   

c = 0  

𝟎 … … . . (𝟑)   

      

         {÷ by − 4} 

… . (𝟒)       

   

2B 

6) and (19, 8) are concyclic. 
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Solving eq’’n (2) & (3) 

     6g − 8f + c + 25 = 0 

 10g − 12f +  c + 61 = 0

  −4g + 4f − 36 = 0          

⇨𝟏𝐠 − 𝐟 + 𝟗 = 𝟎 … … … .

 

Solving   eq’’n (4) & (5) 

1   -3 5 1 

1 -1  9 1 

 

(g, f)=ቂ
ିଶ଻ାହ

ିଵାଷ
,

ହିଽ

ିଵାଷ
ቃ = ቂ

ି

Sub  ′gᇱand ′f ᇱ values in eq’n

⇨ 2(−11) + 4(−2) + c +

⇨−22 − 8 + 5 + c = 0 ⇨

sub the values of  ′g′ , ′f′ and

xଶ + yଶ + 2(−11)x + 2(

 

∴  𝐱𝟐 + 𝐲𝟐 − 𝟐𝟐𝐱 − 𝟒𝐲 +

Since D (19, 8) also lies on (*)

⇨  (19)ଶ + (8)ଶ − 22(19

=361 + 64 − 418 − 32 +

450 − 450 = 0    ∴ Givin
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0  

   {÷ by −  4} 

. (𝟓)  

 

ቂ
ିଶଶ

ଶ
,

ିସ

ଶ
ቃ = (−11, −2)  

eq’n (1)  

+ 5 = 0  

⇨ c = 25  

and ′c′ in (∗)   

(−2)y + (25) = 0          

+ 𝟐𝟓 = 𝟎 

Since D (19, 8) also lies on (*) 

(19) − 4(8) + 25 = 0 

+ 25 = 0 

Givin point are concyclic . 

   

2B 
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4. If (2, 0), (0, 1), (4, 5) and (0, c) are concyclic, and then find the value of c.

Sol: Let A (2, 0), B (0, 1), C (4, 5) and D (0, c)

Let the required eq’’n of the circle be 

𝐒 ≡ 𝐱𝟐 + 𝐲𝟐 + 𝟐𝐠𝐱 + 𝟐𝐟𝐲

 

A (2, 0) lies on (*) 

⇨ (2)ଶ + (0)ଶ + 2g(2) +

4 + 0 + 4g + 0 + k = 0  

𝟒𝐠 + 𝟎 + 𝐤 + 𝟒 = 𝟎 … …

B (0, 1) lies on (*) 

⇨ (0)ଶ + (1)ଶ + 2g(0) +

0 + 1 + 0 + 2f + k = 0  

𝟎 + 𝟐𝐟 + 𝐤 + 𝟏 = 𝟎 … …

 

C (4, 5) lies on (*) 

⇨ (4)ଶ + (5)ଶ + 2g(4) +

16 + 25 + 8g + 10f + k

𝟖𝐠 + 𝟏𝟎𝐟 + 𝐤 + 𝟒𝟏 = 𝟎 …

 

Solving eq’’n (1) & (2) 

   4g + 0 + k + 4 = 0  

    0 + 2f + k + 1 = 0      

  4g − 2f + 3 = 0           

  ⇨ 𝟒𝐠 − 𝟐𝐟 + 𝟑 = 𝟎 … …
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If (2, 0), (0, 1), (4, 5) and (0, c) are concyclic, and then find the value of c.

(2, 0), B (0, 1), C (4, 5) and D (0, c)  

Let the required eq’’n of the circle be  

𝟐𝐟𝐲 + 𝐤 = 𝟎 …(*)  

( ) + 2f(0) + k = 0  

 

… … . (𝟏)  

( ) + 2f(1) + k = 0     

 

… (𝟐)  

( ) + 2f(5) + c = 0   

= 0  

… … . . (𝟑)   

 

… … . (𝟒)       

   

2B 

If (2, 0), (0, 1), (4, 5) and (0, c) are concyclic, and then find the value of c. 
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Solving eq’’n (2) & (3) 

       0 + 2f + k + 1 = 0  

   8g + 10f + k + 41 = 0 

  −8g − 8f − 40 = 0          

 

Solving   eq’’n (4) & (5) 

4   -2 3 4 

1 1 5 1   (g, f)=

Sub  ′g′ and  ′f ᇱ values in

⇨k =
ଶ଺

ଷ
− 4 =

ଶ଺ିଵ

ଷ
=

ଵସ

sub the values of ′g′ , ′f′ 

xଶ + yଶ + 2 ቀ−
ଵଷ

଺
ቁ x + 2

     

xଶ + yଶ − ቀ
ଵଷ

ଷ
ቁ x − ቀ

ଵ଻

ଷ
ቁ y

Since D (0, c) also lies on (*)

⇨  (0)ଶ + (c)ଶ − ቀ
ଵଷ

ଷ
ቁ (0)

⇨(c)ଶ − ቀ
ଵ଻

ଷ
ቁ (c) +

ଵସ

ଷ
=

⇨3cଶ − 3c − 14c + 14 =

⇨3c[c − 1] − 14[c − 1] =

⇨[c − 1](3c − 14) = 0 

⇨[c − 1] = 0 or (3c − 14
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MATHEMAITCS -2B

 

  

   {÷ by −  8}    ⇨𝐠 + 𝐟 + 𝟓 = 𝟎 … … …

 

1   (g, f)=ቂ
ିଵ଴ିଷ

ସାଶ
,

ଷିଶ଴

ସାଶ
ቃ = ቂ−

ଵଷ

଺
, − 

ଵ଻

଺
ቃ 

in eq’n (1)  ⇨ 4(−
ଵଷ

଺
) + k + 4 = 0  

ଵସ

ଷ
 

 and ′k′ in (∗)   

ቀ−
ଵ଻

଺
ቁ y + (

ଵସ

ଷ
) = 0    

ቁ y +
ଵସ

ଷ
= 0  

Since D (0, c) also lies on (*) 

ቁ ) − ቀ
ଵ଻

ଷ
ቁ (c) +

ଵସ

ଷ
= 0  

0 ⇨ 3cଶ − 17c + 14 = 0  

= 0 

= 0 

 

14) = 0      c = 1 or c =
ଵସ

ଷ
  

   

2B 

… . (𝟓)  
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5. Find the equation of the circle whose centre l

through  (-2, 3), (4, 5) 

Sol: Let A (-2, 3), B (4, 5)

Let the required eq’’n of the circle be 

𝐒 ≡ 𝐱𝟐 + 𝐲𝟐 + 𝟐𝐠𝐱 + 𝟐𝐟𝐲

A (-2, 3) lies on (*) 

⇨ (−2)ଶ + (3)ଶ + 2g(−2

4 + 9 − 4g + 6f + c = 0 

−𝟒𝐠 + 𝟔𝐟 + 𝐜 + 𝟏𝟑 = 𝟎 …

 

B (4, 5) lies on (*) 

⇨ (4)ଶ + (5)ଶ + 2g(4) +

16 + 25 + 8g + 10f + c =

𝟖𝐠 + 𝟏𝟎𝐟 + 𝐜 + 𝟒𝟏 = 𝟎 …

 

Solving eq’’n (1) & (2) 

−4g + 6f + c + 13 = 0  

  8g + 10f + c + 41 = 0  

−12g − 4f − 28 = 0       {

⇨ 𝟑𝐠 + 𝐟 + 𝟕 = 𝟎 … … …
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Find the equation of the circle whose centre lies on X-axis and passing 

2, 3), B (4, 5) 

Let the required eq’’n of the circle be  

𝟐𝐟𝐲 + 𝐜 = 𝟎 …(*)  

( 2) + 2f(3) + c = 0  

  

… … … . (𝟏)  

( ) + 2f(5) + c = 0     

= 0  

… … … (𝟐)  

 

 

{÷ by − 4} 

… . (𝟑)       

   

2B 

axis and passing 
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Given centre (−g, −f) lies

⇨Y − coordinate is    zero

sub f = 0 in eqᇱᇱn(3)  

⇨3g + 0 + 7 = 0 

⇨3g = −7 

 ⇨  𝐠 = −
𝟕

𝟑
  

 

Sub ′g′ and ′f′ values in eq’n

⇨ −4(−
଻

ଷ
) + 6(0) + c +

⇨
ଶ଼

ଷ
+ 13 + c = 0 ⇨ c =

sub the values of ′g′, ′f′ and

xଶ + yଶ + 2 ቀ−
଻

ଷ
ቁ x + 2(0

 

∴ 𝟑(𝐱𝟐 + 𝐲𝟐) − 𝟏𝟒𝐱 − 𝟔𝟕
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lies on X − axis  

zero i. e. , 𝐟 = 𝟎 

eq’n (1)  

+ 13 = 0  

=
ିଶ଼ିଷଽ

ଷ
= −

଺଻

ଷ
  

and ′c′ in (∗)  

(0)y + ( −
଺଻

ଷ
) = 0      

𝟔𝟕 = 𝟎 

   

2B 
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Q.No:18 & 19 

 

6. Find the equation of the circle passing through points (4, 1), (6, 5)and whose 

centre lies on the line  𝟒𝐱

Sol: Let A (4, 1), B (6, 5) 

Let the required eq’’n of the circle be 

𝐒 ≡ 𝐱𝟐 + 𝐲𝟐 + 𝟐𝐠𝐱 + 𝟐𝐟𝐲

A (4, 1) lies on (*) 

⇨ (4)ଶ + (1)ଶ + 2g(4) +

16 + 1 + 8g + 2f + c = 0

𝟖𝐠 + 𝟐𝐟 + 𝐜 + 𝟏𝟕 = 𝟎 …

 

B (6, 5) lies on (*) 

⇨ (6)ଶ + (5)ଶ + 2g(6) +

36 + 25 + 12g + 10f + c

𝟏𝟐𝐠 + 𝟏𝟎𝐟 + 𝐜 + 𝟔𝟏 = 𝟎

 

Solving eq’’n (1) & (2) 

 8g + 2f + c + 17 = 0  

  12g + 10f + c + 61 = 0

−4g − 8f − 44 = 0   {÷ by

⇨ 𝟏𝐠 + 𝟐𝐟 + 𝟏𝟏 = 𝟎 … …

 

Given centre (−g, −f)lieson

⇨4(−g) + 3(−f) − 24 =

⇨𝟒𝐠 + 𝟑𝐟 + 𝟐𝟒 = 𝟎 … …
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Find the equation of the circle passing through points (4, 1), (6, 5)and whose 

𝟒𝐱 + 𝟑𝐲 − 𝟐𝟒 = 𝟎. 

 

Let the required eq’’n of the circle be  

𝟐𝐟𝐲 + 𝐜 = 𝟎 …. .. (*)  

( ) + 2f(1) + c = 0  

0  

… … … . (𝟏)  

( ) + 2f(5) + c = 0     

c = 0  

𝟎 … … … (𝟐)  

0  

by − 4} 

… … . (𝟑)       

)lieson 4x + 3y − 24 = 0  

= 0 

… … (𝟒) 

   

2B 

Find the equation of the circle passing through points (4, 1), (6, 5)and whose 
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Solving   eq’’n (3) & (4) 

1   2 11 1 

4 3 24 4 

(g, f)=ቂ
ସ଼ିଷଷ

ଷି଼
,

ସସିଶସ

ଷି଼
ቃ = ቂ−

= (−3, −4)  

Sub ′g′ and  ′f′ values in eq’n

⇨ 8(−3) + 2(−4) + c +

⇨−24 − 8 + 17 + c = 0

sub the values of ′g′ , ′f′ 

xଶ + yଶ + 2(−3)x + 2(−

 

∴ 𝐱𝟐 + 𝐲𝟐 − 𝟔𝐱 − 𝟖𝐲 + 𝟏𝟓
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ቃ ቂ−
ଵହ

ହ
, − 

ଶ଴

ହ
ቃ 

eq’n (1)   

+ 17 = 0  

0 ⇨ c = 15   

 and ′c′ in (∗)   

(−4)y + (15) = 0      

𝟏𝟓 = 𝟎. 

   

2B 
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1. Find the equation of the circle passing 

(1, 4) 

Sol: Let A (3, 4), B (3, 2), and C (1, 4)

 The required eq’’n of the circle passing through A (

(𝒙 − 𝒙𝟏)(𝒙 − 𝒙𝟐) + (𝒚 −

 

⇨ (𝑥 − 3)(𝑥 − 3) + (𝑦 −

 

⇨𝑥2−3𝑥 − 3𝑥 + 9 + 𝑦ଶ −
16−12=0 

⇨𝑥2−6𝑥 + 9 + 𝑦ଶ − 6𝑦 +

⇨𝒙𝟐 + 𝒚𝟐 − 𝟔𝒙 − 𝟔𝒚 + 𝟏𝟕

 

𝐶(1, 4)𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ

⇨ 1ଶ + 4ଶ − 6(1) − 6(4)

 

⇨ 34 − 30 − 4𝑘 = 0  

       4 = 4𝑘     ⇨𝑘 = 1 𝑠𝑢𝑏

 

⇨ 𝑥ଶ + 𝑦ଶ − 6𝑥 − 6𝑦 +

 

⇨𝒙2+𝒚𝟐 − 𝟒𝒙 − 𝟔𝒚 + 𝟏𝟏

    

  

Circle 

MATHEMAITCS -2B

Find the equation of the circle passing through points (3, 4), (3, 2), and 

Let A (3, 4), B (3, 2), and C (1, 4) 

The required eq’’n of the circle passing through A (𝑥ଵ, 𝑦ଵ), B (

( − 𝒚𝟏)(𝒚 − 𝒚𝟐) + 𝒌 อ

𝒙 𝒚 𝟏
𝒙𝟏 𝒚𝟏 𝟏
𝒙𝟐 𝒚𝟐 𝟏

อ = 𝟎  

( − 4)(𝑦 − 2) + 𝑘 อ
𝑥 𝑦 1
3 4 1
3 2 1

อ = 0  

− 2𝑦 − 4𝑦 + 8 + 𝑘[𝑥(4 − 2) − 𝑦(3 −

+ 8 + 𝑘[𝑥(2) − 𝑦(0) + 1(−6)] = 0 

𝟏𝟕 + 𝒌[𝟐𝒙 − 𝟔] = 𝟎 … … . . (𝟏) 

ℎ . . (1)  

( ) + 17 + 𝑘[2(1) − 6] = 0  

𝑠𝑢𝑏 𝑘 = 1 𝑖𝑛 (1) 

17 + 1[2𝑥 − 6] = 0  

𝟏𝟏 = 𝟎 

   

2B 

through points (3, 4), (3, 2), and 

), B (𝑥ଶ, 𝑦ଶ) is  

 

( − 3) +

 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

2. Show that the points (1, 1), (

Sol: Let A (1, 1), B (-6, 0), C (

 The required eq’’n of the circle passing through A (

(𝒙 − 𝒙𝟏)(𝒙 − 𝒙𝟐) + (𝒚 −

⇨ (𝑥 − 1)(𝑥 + 6) + (𝑦 −

⇨𝑥2+6𝑥 − 1𝑥 − 6 + 𝑦ଶ −

⇨𝑥2+5𝑥 − 6 + 𝑦ଶ − 𝑦 +

⇨𝒙𝟐 + 𝒚𝟐 + 𝟓𝒙 − 𝒚 − 𝟔

 

𝑪(−𝟐, 𝟐)𝒑𝒂𝒔𝒔𝒊𝒏𝒈 𝒕𝒉𝒓𝒐𝒖𝒈𝒉

 

⇨ (−2)ଶ + 2ଶ + 5(−2) −

⇨ 4 + 4 − 10 − 2 − 6 +

   −10 = 10𝑘     ⇨𝑘 = −1

⇨ 𝑥ଶ + 𝑦ଶ + 5𝑥 − 𝑦 − 6

⇨𝒙2+𝒚𝟐 + 𝟒𝒙 + 𝟔𝒚 − 𝟏𝟐

 

𝒗𝒆𝒓𝒊𝒇𝒚     𝑫(−𝟐, −𝟖)  

⇨ (−2)ଶ + (−8)ଶ + 4(−

⇨ 4 + 64 − 8 − 48 − 12

⇨ 68 − 68 = 0    ∴ 𝑮𝒊𝒗𝒆𝒏

 

    

  

Circle 

MATHEMAITCS -2B

Show that the points (1, 1), (-6, 0), (-2, 2) and (-2, -8) are concyclic.

6, 0), C (-2, 2) and D (-2, -8)  

The required eq’’n of the circle passing through A (𝑥ଵ, 𝑦ଵ), B (

( − 𝒚𝟏)(𝒚 − 𝒚𝟐) + 𝒌 อ

𝒙 𝒚 𝟏
𝒙𝟏 𝒚𝟏 𝟏
𝒙𝟐 𝒚𝟐 𝟏

อ = 𝟎   

( − 1)(𝑦 − 0) + 𝑘 อ
𝑥 𝑦 1
1 1 1

−6 0 1
อ = 0  

− 1𝑦 + 𝑘[𝑥(1 − 0) − 𝑦(1 + 6) + 1(0

+ 𝑘[𝑥(1) − 𝑦(7) + 1(6)] = 0 

+ 𝒌[𝒙 − 𝟕𝒚 + 𝟔] = 𝟎 … … . . (𝟏) 

𝒕𝒉𝒓𝒐𝒖𝒈𝒉 . . (𝟏)  

) − 1(2) − 6 + 𝑘[−2 − 7(2) + 6] = 0  

𝑘[−16 + 6] = 0  

1,  𝑠𝑢𝑏 𝑘 = −1 𝑖𝑛 (1) 

6 − 1[𝑥 − 7𝑦 + 6] = 0  

𝟏𝟐 = 𝟎 … … . (𝟐) 

(−2) + 6(−8) − 12  

12   

𝑮𝒊𝒗𝒆𝒏 𝒇𝒐𝒖𝒓 𝒑𝒐𝒊𝒏𝒕𝒔 𝒂𝒓𝒆 𝒄𝒐𝒏𝒄𝒚𝒄𝒍𝒊𝒄.   

   

2B 

8) are concyclic. 

), B (𝑥ଶ, 𝑦ଶ) is  

 

(0 + 6)] = 0 

 



 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

3. Show that the points (1, 2), (3, 

Sol: Let A (1, 2), B (3, -4), C (5, 

 The required eq’’n of the circle passing through A (

(𝒙 − 𝒙𝟏)(𝒙 − 𝒙𝟐) + (𝒚 −

⇨ (𝑥 − 1)(𝑥 − 3) + (𝑦 −

⇨𝑥2−3𝑥 − 1𝑥 + 3 + 𝑦ଶ +
1−4−6=0 

⇨𝑥2−4𝑥 + 𝑦ଶ + 2𝑦 − 5 +

⇨𝒙𝟐 + 𝒚𝟐 − 𝟒𝒙 + 𝟐𝒚 − 𝟓

 

𝑪(𝟓, −𝟔)𝒑𝒂𝒔𝒔𝒊𝒏𝒈 𝒕𝒉𝒓𝒐𝒖𝒈𝒉

 

⇨ (5)ଶ + (−6)ଶ − 4(5) +

⇨ 25 + 36 − 20 − 12 −

  24 = −8𝑘     ⇨𝑘 = −3,  𝑠𝑢𝑏

⇨ 𝑥ଶ + 𝑦ଶ − 4𝑥 + 2𝑦 −

⇨𝑥2+𝑦ଶ − 4𝑥 + 2𝑦 − 5 −

⇨𝒙2+𝒚𝟐 − 𝟐𝟐𝒙 − 𝟒𝒚 + 𝟐𝟓

 

𝒗𝒆𝒓𝒊𝒇𝒚    𝑫(𝟏𝟗, 𝟖)  ⇨ (19

⇨ 361 + 64 − 418 − 32

⇨ 450 − 450 = 0    ∴ 𝑮𝒊𝒗𝒆𝒏

    

  

Circle 

MATHEMAITCS -2B

Show that the points (1, 2), (3, -4), (5, -6) and (19, 8) are concyclic.

4), C (5, -6) and D (19, 8)  

The required eq’’n of the circle passing through A (𝑥ଵ, 𝑦ଵ), B (

( − 𝒚𝟏)(𝒚 − 𝒚𝟐) + 𝒌 อ

𝒙 𝒚 𝟏
𝒙𝟏 𝒚𝟏 𝟏
𝒙𝟐 𝒚𝟐 𝟏

อ = 𝟎  

( − 2)(𝑦 + 4) + 𝑘 อ
𝑥 𝑦 1
1 2 1
3 −4 1

อ = 0  

+ 4𝑦 − 2𝑦 − 8 + 𝑘[𝑥(2 + 4) − 𝑦(1 −

+ 𝑘[𝑥(6) − 𝑦(−2) + 1(−10)] = 0 

𝟓 + 𝒌[𝟔𝒙 + 𝟐𝒚 − 𝟏𝟎] = 𝟎 … … . . (𝟏) 

𝒕𝒉𝒓𝒐𝒖𝒈𝒉 . . (𝟏)  

( ) + 2(−6) − 5 + 𝑘[6(5) + 2(−6) − 10

5 + 𝑘[30 − 12 − 10] = 0  

𝑠𝑢𝑏 𝑘 = −3 𝑖𝑛 (1) 

5 − 3[6𝑥 + 2𝑦 − 10] = 0  

− 18𝑥 − 6𝑦 + 30 = 0  

𝟐𝟓 = 𝟎 … … … . (𝟐) 

19)ଶ + (8)ଶ − 22(19) − 4(8) + 25  

32 + 25  

𝑮𝒊𝒗𝒆𝒏 𝒇𝒐𝒖𝒓 𝒑𝒐𝒊𝒏𝒕𝒔 𝒂𝒓𝒆 𝒄𝒐𝒏𝒄𝒚𝒄𝒍𝒊𝒄.   

   

2B 

6) and (19, 8) are concyclic. 

), B (𝑥ଶ, 𝑦ଶ) is  

 

( − 3) +

( ) 

10] = 0  

 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

4. If (2, 0), (0, 1), (4, 5) and (0, c) are concyclic, and then find the value of c.

Sol: Let A (2, 0), B (0, 1), C (4, 5) and  D (0, c)

The required eq’’n of the circle passing through A (

(𝒙 − 𝒙𝟏)(𝒙 − 𝒙𝟐) + (𝒚 −

⇨ (𝑥 − 2)(𝑥 − 0) + (𝑦 −

⇨𝑥2−2𝑥 + 𝑦ଶ − 𝑦 + 𝑘[𝑥

⇨𝑥2−2𝑥 + 𝑦ଶ − 𝑦 + 𝑘[𝑥

⇨𝒙𝟐 + 𝒚𝟐 − 𝟐𝒙 − 𝒚 + 𝒌[

 

𝑪(𝟒, 𝟓)𝒑𝒂𝒔𝒔𝒊𝒏𝒈 𝒕𝒉𝒓𝒐𝒖𝒈𝒉

 

⇨ (4)ଶ + (5)ଶ − 2(4) −

⇨ 16 + 25 − 8 − 5 + 𝑘[−

  28 = 12𝑘     ⇨𝑘 =
଻

ଷ
 ,  𝑠𝑢𝑏

⇨ (𝑥ଶ + 𝑦ଶ − 2𝑥 − 𝑦) +

⇨3(𝑥2+𝑦ଶ − 2𝑥 − 𝑦) −

⇨𝟑𝒙2+𝟑𝒚𝟐 − 𝟏𝟑𝒙 − 𝟏𝟕𝒚

𝒔𝒊𝒏𝒄𝒆 𝒈𝒊𝒗𝒆𝒏 𝒇𝒐𝒖𝒓 𝒑𝒐𝒊𝒏𝒕𝒔

𝑫(𝟎, 𝒄 )  𝒍𝒊𝒆𝒔 𝒐𝒏 (𝟐) 

⇨ 3(0)ଶ + 3(𝑐)ଶ − 13(0

   

 

    

  

Circle 

MATHEMAITCS -2B

If (2, 0), (0, 1), (4, 5) and (0, c) are concyclic, and then find the value of c.

(2, 0), B (0, 1), C (4, 5) and  D (0, c)  

The required eq’’n of the circle passing through A (𝑥ଵ, 𝑦ଵ), B (

( − 𝒚𝟏)(𝒚 − 𝒚𝟐) + 𝒌 อ

𝒙 𝒚 𝟏
𝒙𝟏 𝒚𝟏 𝟏
𝒙𝟐 𝒚𝟐 𝟏

อ = 𝟎  

( − 0)(𝑦 − 1) + 𝑘 อ
𝑥 𝑦 1
2 0 1
0 1 1

อ = 0  

[𝑥(0 − 1) − 𝑦(2 − 0) + 1(2 − 0)] = 0 

[𝑥(−1) − 𝑦(2) + 1(2)] = 0 

[−𝒙 − 𝟐𝒚 + 𝟐] = 𝟎 … … . . (𝟏) 

𝒕𝒉𝒓𝒐𝒖𝒈𝒉 . . (𝟏)  

) 1(5) + 𝑘[−1(4) − 2(5) + 2] = 0  

[−4 − 10 + 2] = 0  

𝑠𝑢𝑏 𝑘 =
଻

ଷ
  𝑖𝑛 (1) 

) +
଻

ଷ
[−𝑥 − 2𝑦 + 2] = 0  

7𝑥 − 14𝑦 + 14 = 0 = 0  

𝟏𝟕𝒚 + 𝟏𝟒 = 𝟎 … … (𝟐) 

𝒑𝒐𝒊𝒏𝒕𝒔 𝒂𝒓𝒆 𝒄𝒐𝒏𝒄𝒚𝒄𝒍𝒊𝒄.   

(0) − 17(𝑐) + 14 = 0  

 ⇨ 3cଶ −

 ⇨3cଶ −

 ⇨3c[c −

 ⇨[𝑐 − 1]

 ⇨[𝑐 − 1]

 𝑐 = 1 𝑜𝑟

   

2B 

If (2, 0), (0, 1), (4, 5) and (0, c) are concyclic, and then find the value of c. 

), B (𝑥ଶ, 𝑦ଶ) is  

 

 

− 17c + 14 = 0  

3c − 14c + 14 = 0 

− 1] − 14[c − 1] = 0 

](3𝑐 − 14) = 0 

] = 0 𝑜𝑟 (3𝑐 − 14) = 0 

𝑜𝑟 𝑐 =
ଵସ

ଷ
  



 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

5. Find the equation of the circle whose centre lies on X

through  (-2, 3), (4, 5) 

Sol: Let A (-2, 3), B (4, 5)

The required eq’’n of the circle passing through A (

(𝒙 − 𝒙𝟏)(𝒙 − 𝒙𝟐) + (𝒚 −

⇨ (𝑥 + 2)(𝑥 − 4) + (𝑦 −

⇨𝑥2−4𝑥 + 2𝑥 − 8 + 𝑦ଶ −
1−10−12=0 

⇨𝑥2−2𝑥 + 𝑦ଶ − 8𝑦 + 7 +

⇨𝒙𝟐 + 𝒚𝟐 − 𝟐𝒙 − 𝟖𝒚 + 𝟕

𝑥ଶ + 𝑦ଶ − 2𝑥 − 2𝑘𝑥 − 8𝑦

𝑥ଶ + 𝑦ଶ − 2𝑥[1 + 𝑘] − 2

𝑐𝑒𝑛𝑡𝑟𝑒 (−𝑔, −𝑓) =  [1 +

Given centre lies on 𝑥 −

⇨4 − 3𝑘 = 0 ⇨ 3𝑘 = 4 

  𝑠𝑢𝑏 𝑘 =
ସ

ଷ
  𝑖𝑛 (1) 

⇨ (𝑥ଶ + 𝑦ଶ − 2𝑥 − 8𝑦 +

⇨3(𝑥2+𝑦ଶ − 2𝑥 − 8𝑦 +

⇨3𝑥2+3𝑦ଶ − 6𝑥 − 24𝑦 +

⇨𝟑𝒙2+𝟑𝒚𝟐 − 𝟏𝟒𝒙 − 𝟔𝟕
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Find the equation of the circle whose centre lies on X-axis and passing 

2, 3), B (4, 5) 

The required eq’’n of the circle passing through A (𝑥ଵ, 𝑦ଵ), B (

( − 𝒚𝟏)(𝒚 − 𝒚𝟐) + 𝒌 อ

𝒙 𝒚 𝟏
𝒙𝟏 𝒚𝟏 𝟏
𝒙𝟐 𝒚𝟐 𝟏

อ = 𝟎  

( − 3)(𝑦 − 5) + 𝑘 อ
𝑥 𝑦 1

−2 3 1
4 5 1

อ = 0  

− 5𝑦 − 3𝑦 + 15 + 𝑘[𝑥(3 − 5) − 𝑦(−

+ 𝑘[𝑥(−2) − 𝑦(−6) + 1(−22)] = 0 

𝟕 + 𝒌[−𝟐𝒙 + 𝟔𝒚 − 𝟐𝟐] = 𝟎 … … . . (𝟏)

𝑦 + 6𝑘𝑦 + 7 − 22𝑘 = 0  

] 2𝑦[4 − 3𝑘] + 7 − 22𝑘 = 0  

[ + 𝑘, 4 − 3𝑘]  

𝑎𝑥𝑖𝑠 ⇨ 𝑦 = 0 

⇨ 𝑘 =
ସ

ଷ
 

+ 7) +
ସ

ଷ
[−2𝑥 + 6𝑦 − 22] = 0  

7) − 8𝑥 + 24𝑦 − 88 = 0  

+ 21 − 8𝑥 + 24𝑦 − 88 = 0 

= 𝟎 … … (𝟐) 

   

2B 

axis and passing 

), B (𝑥ଶ, 𝑦ଶ) is  

 

(−2 − 4) +

 

( ) 

 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

6. 𝐟𝐢𝐧𝐝 𝐭𝐡𝐞 𝐞𝐪𝐮𝐚𝐭𝐢𝐨𝐧

𝐚𝐧𝐝 𝐰𝐡𝐨𝐬𝐞

The required eq’’n of the circle passing 

(𝒙 − 𝒙𝟏)(𝒙 − 𝒙𝟐) + (𝒚 −

⇨ (𝑥 − 4)(𝑥 − 6) + (𝑦 −

⇨𝑥2−4𝑥 − 6𝑥 + 24 + 𝑦ଶ

120−6=0 

⇨𝑥2−10𝑥 + 𝑦ଶ − 6𝑦 + 29

⇨𝒙𝟐 + 𝒚𝟐 − 𝟏𝟎𝒙 − 𝟔𝒚 +

𝑥ଶ + 𝑦ଶ − 10𝑥 − 4𝑘𝑥 − 6

𝑥ଶ + 𝑦ଶ − 2𝑥[5 + 2𝑘] −

𝑐𝑒𝑛𝑡𝑟𝑒 (−𝑔, −𝑓) =  [5 +

Given centre lies on 4𝑥 +

⇨4(5 + 2𝑘) + 3(3 − 𝑘)

⇨ 20 + 8𝑘 + 9 − 3𝑘 = 24

  ⇨ 𝑘 = −
ହ

ହ
= −1, 𝑠𝑢𝑏 𝑘

⇨ (𝑥ଶ + 𝑦ଶ − 10𝑥 − 6𝑦

     𝒙2+𝒚𝟐 − 𝟔𝒙 − 𝟖𝒚 + 𝟏𝟓

 

 

 

 

    

  

Circle 

MATHEMAITCS -2B

𝐞𝐪𝐮𝐚𝐭𝐢𝐨𝐧 𝐨𝐟 𝐭𝐡𝐞 𝐜𝐢𝐫𝐜𝐥𝐞 𝐩𝐚𝐬𝐬𝐞𝐬 𝐭𝐡𝐫𝐨𝐮𝐠𝐡 𝐭𝐡𝐞

𝐰𝐡𝐨𝐬𝐞 𝐜𝐞𝐧𝐭𝐫𝐞 𝐥𝐢𝐞𝐬 𝐨𝐧 𝟒𝐱 + 𝟑𝐲 − 𝟐𝟒 = 𝟎

The required eq’’n of the circle passing through A (𝑥ଵ, 𝑦ଵ), B (

( − 𝒚𝟏)(𝒚 − 𝒚𝟐) + 𝒌 อ

𝒙 𝒚 𝟏
𝒙𝟏 𝒚𝟏 𝟏
𝒙𝟐 𝒚𝟐 𝟏

อ = 𝟎  

( − 1)(𝑦 − 5) + 𝑘 อ
𝑥 𝑦 1
4 1 1
6 5 1

อ = 0  

ଶ − 5𝑦 − 𝑦 + 5 + 𝑘[𝑥(1 − 5) − 𝑦(4 −

29 + 𝑘[𝑥(−4) − 𝑦(−2) + 1(14)] = 0

+ 𝟐𝟗 + 𝒌[−𝟒𝒙 + 𝟐𝒚 + 𝟏𝟒] = 𝟎 … … . .

6𝑦 + 2𝑘𝑦 + 29 + 14𝑘 = 0  

] 2𝑦[3 − 𝑘] + 29 + 14𝑘 = 0  

[ + 2𝑘, 3 − 𝑘]  

+ 3𝑦 = 24 

) = 24 

24 ⇨ 5𝑘 = 24 − 29  

= −1  𝑖𝑛 (1) 

+ 29) − 1[−4𝑥 + 2𝑦 + 14] = 0  

𝟏𝟓 = 𝟎……….(𝟐) 

   

2B 

𝐭𝐡𝐞 𝐩𝐨𝐢𝐧𝐭𝐬 (𝟒, 𝟏), (𝟔, 𝟓) 

𝟎.  

), B (𝑥ଶ, 𝑦ଶ) is  

 

( − 6) +

] 0 

(𝟏) 



 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

MODEL:-2 

7. Show that the circles  𝐱𝟐

𝟏𝟑 = 𝟎 touch each other. Find the point of contact and eq’’n of tangent at 

point of contact. 

Sol: eq’’n s of the given circles

 S ≡ xଶ + yଶ − 6x − 2y +

 S′ ≡ xଶ + yଶ + 2x − 8y +

𝐜𝐞𝐧𝐭𝐫𝐞𝐬 (−𝐠, −𝐟): Cଵ (3,

𝐫𝐚𝐝𝐢𝐮𝐬(𝐫) = ඥ𝐠𝟐 + 𝐟𝟐 −

𝑟ଵ = √3ଶ + 1ଶ − 1 = √3

𝑟ଶ = √1ଶ + 4ଶ − 13 = √

𝐶ଵ𝐶ଶ = ඥ(𝑥ଶ − 𝑥ଵ)ଶ + (𝑦

= ඥ(−1 − 3)ଶ + (4 − 1)

= ඥ(−4)ଶ + (3)ଶ = √25

𝑪𝟏𝑪𝟐 = 𝒓𝟏 + 𝒓𝟐  

𝒕𝒉𝒆 𝒄𝒊𝒓𝒄𝒍𝒆𝒔 𝒕𝒐𝒖𝒄𝒉 𝒆𝒂𝒄𝒉

𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑐𝑜𝑛𝑡𝑎𝑐𝑡 𝑝 𝑑𝑖𝑣𝑖𝑑𝑒𝑠

𝑚: 𝑛 

P=ቂ
௠௫మା௡௫భ

௠ା௡
,

௠௬మା௡௬భ

௠ା௡
ቃ=ቀ

=ቀ
ିଷା଺

ହ
,

ଵଶାଶ

ହ
ቁ = ቀ

ଷ

ହ
,

ଵସ

ହ
ቁ 

𝑒𝑞ᇱᇱ𝑛 𝑜𝑓 𝑐𝑜𝑚𝑚𝑜𝑛 𝑡𝑎𝑛𝑔𝑒𝑛𝑡

xଶ + yଶ − 6x − 2y + 1 =

 xଶ + yଶ + 2x − 8y + 13

                -8x+6y -12=0   

    

  

Circle 

MATHEMAITCS -2B

+ 𝐲𝟐 − 𝟔𝐱 − 𝟐𝐲 + 𝟏 = 𝟎,  𝐱𝟐 + 𝐲𝟐 +

touch each other. Find the point of contact and eq’’n of tangent at 

eq’’n s of the given circles 

+ 1 = 0 … . . (1)  

+ 13 = 0 … . . (2)  

( 1), Cଶ(−1, 4)  

− 𝐜  

3ଶ = 3  

√17 − 13 = √4 = 2  

𝑦ଶ − 𝑦ଵ)ଶ  

)ଶ  

25 =5  

𝒆𝒂𝒄𝒉 𝒐𝒕𝒉𝒆 𝒆𝒙𝒕𝒆𝒓𝒏𝒂𝒍𝒍𝒚.  

𝑑𝑖𝑣𝑖𝑑𝑒𝑠 𝐶ଵ𝐶ଶ  Internally in the ratio 𝑟

ቃ ቀ
ଷ(ିଵ)ାଶ(ଷ)

ଷାଶ
,

ଷ(ସ)ାଶ(ଵ)

ଷାଶ
ቁ 

ቁ 

𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑎𝑡 𝑝 𝑖𝑠 𝑠 − 𝑠ᇱ = 0  

= 0  

= 0 

  {÷  −2}     ∴   𝟒𝒙 − 𝟑𝒚 + 𝟔 = 𝟎.  

   

2B 

+ 𝟐𝐱 − 𝟖𝐲 +

touch each other. Find the point of contact and eq’’n of tangent at 

𝑟ଵ: 𝑟ଶ = 3: 2 =

 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

8. Show that the circles  𝐱𝟐

𝟐𝟔 = 𝟎 Touch each other. Find the point of contact and eq’’n of tangent at 
point of contact. 

Sol: eq’’n s of the given circles

 S ≡ xଶ + yଶ − 4x − 6y −

 S′ ≡ xଶ + yଶ + 6x + 18y

𝐜𝐞𝐧𝐭𝐫𝐞𝐬 (−𝐠, −𝐟): Cଵ (2,

𝐫𝐚𝐝𝐢𝐮𝐬(𝐫) = ඥ𝐠𝟐 + 𝐟𝟐 −

 

𝑟ଵ = √2ଶ + 3ଶ + 12 = √

𝑟ଶ = √3ଶ + 9ଶ − 26 = √

 

𝐶ଵ𝐶ଶ = ඥ(𝑥ଶ − 𝑥ଵ)ଶ + (𝑦

= ඥ(−3 − 2)ଶ + (9 − 3)

= ඥ(−5)ଶ + (−12)ଶ = √

𝑪𝟏𝑪𝟐 = 𝒓𝟏 + 𝒓𝟐     𝒕𝒉𝒆 𝒄𝒊𝒓𝒄𝒍𝒆𝒔

𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑐𝑜𝑛𝑡𝑎𝑐𝑡 𝑝 𝑑𝑖𝑣𝑖𝑑𝑒𝑠

𝑚: 𝑛        P=ቂ
௠௫మା௡௫భ

௠ା௡
,

௠௬మ

௠

=ቀ
ିଵହାଵ

ଵଷ
,

ିସହାଶ

ହ
ቁ = ቀ

ଵ

ଵଷ

𝑒𝑞ᇱᇱ𝑛 𝑜𝑓 𝑐𝑜𝑚𝑚𝑜𝑛 𝑡𝑎𝑛𝑔𝑒𝑛𝑡

xଶ + yଶ − 4x − 6y − 12 =

 xଶ + yଶ + 6x + 18y + 26

                -10x-246y -38=0   {

∴   𝟓𝒙 + 𝟏𝟐𝒚 + 𝟏𝟗 = 𝟎.  

    

  

Circle 

MATHEMAITCS -2B

+ 𝐲𝟐 − 𝟒𝐱 − 𝟔𝐲 − 𝟏𝟐 = 𝟎,  𝐱𝟐 + 𝐲𝟐 +

Touch each other. Find the point of contact and eq’’n of tangent at 

eq’’n s of the given circles 

− 12 = 0 … . . (1)  

y + 26 = 0 … . . (2)  

( 3), Cଶ(−3, −9)  

− 𝐜  

√4 + 9 + 12 = 5  

√9 + 81 − 26 = √64 = 8  

𝑦ଶ − 𝑦ଵ)ଶ  

)ଶ  

√25 + 144 =√169=13 

𝒄𝒊𝒓𝒄𝒍𝒆𝒔 𝒕𝒐𝒖𝒄𝒉 𝒆𝒂𝒄𝒉 𝒐𝒕𝒉𝒆 𝒆𝒙𝒕𝒆𝒓𝒏𝒂𝒍𝒍𝒚

𝑑𝑖𝑣𝑖𝑑𝑒𝑠 𝐶ଵ𝐶ଶ  Internally in the ratio 𝑟
௬మା௡௬భ

௠ା௡
ቃ=ቀ

ହ(ିଷ)ା଼(ଶ)

ହା଼
,

ହ(ିଽ)ା଼(ଷ)

ହା଼
ቁ 

ቀ
ଵଷ

,
ିଶଵ

ଵଷ
ቁ 

𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑎𝑡 𝑝 𝑖𝑠 𝑠 − 𝑠ᇱ = 0  

= 0  

26 = 0 

38=0   {÷ −2} 

 

   

2B 

+ 𝟔𝐱 + 𝟏𝟖𝐲 +

Touch each other. Find the point of contact and eq’’n of tangent at 

𝒆𝒙𝒕𝒆𝒓𝒏𝒂𝒍𝒍𝒚.  

𝑟ଵ: 𝑟ଶ = 5: 8 =



 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

9. Show that the circles  𝐱

𝟏𝟔𝐲 = 𝟎 Touch each other. Find the point of contact and eq’’n of tangent 
at point of contact. 

Sol: eq’’n s of the given circles

 S ≡ xଶ + yଶ − 6x − 9y −

 S′ ≡ xଶ + yଶ − 2x − 16y

𝐜𝐞𝐧𝐭𝐫𝐞𝐬 (−𝐠, −𝐟): Cଵ  ቀ3 ,

𝐫𝐚𝐝𝐢𝐮𝐬(𝐫) = ඥ𝐠𝟐 + 𝐟𝟐 −

𝑟ଵ = ට3ଶ + ቀ 
ଽ

ଶ
 ቁ

ଶ

− 13 =

= ට
ଷ଺ା଼ଵିହଶ

ସ
= 

√଺ହ

ଶ
 

𝑟ଶ = √1ଶ + 8ଶ − 0 = √1 +

𝐶ଵ𝐶ଶ = ඥ(𝑥ଶ − 𝑥ଵ)ଶ + (𝑦

= ට(−2)ଶ + (−
଻

ଶ
)ଶ = ට4

𝑪𝟏𝑪𝟐 = |𝒓𝟏 − 𝒓𝟐|        𝒕𝒉𝒆

𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑐𝑜𝑛𝑡𝑎𝑐𝑡 𝑝 𝑑𝑖𝑣𝑖𝑑𝑒𝑠
√଺ହ

ଶ
: √65 = 1: 2 = 𝑚: 𝑛 

P=ቂ
௠௫మି௡௫భ

௠ି௡
,

௠௬మି௡௬భ

௠ି௡
ቃ=ቆ

ଵ

𝑒𝑞ᇱᇱ𝑛 𝑜𝑓 𝑐𝑜𝑚𝑚𝑜𝑛 𝑡𝑎𝑛𝑔𝑒𝑛𝑡

xଶ + yଶ − 6x − 9y + 13 =

 xଶ + yଶ − 2x − 16y = 0 

                -4x+7y +13=0   {

    

  

Circle 

MATHEMAITCS -2B

𝐱𝟐 + 𝐲𝟐 − 𝟔𝐱 − 𝟗𝐲 + 𝟏𝟑 = 𝟎,  𝐱𝟐 + 𝐲

Touch each other. Find the point of contact and eq’’n of tangent 

eq’’n s of the given circles 

− 13 = 0 … . . (1)  

= 0 … . . (2)  

ቀ ,
ଽ

ଶ
 ቁ , Cଶ(1, 8)  

− 𝐜  

= ට9 +
଼ଵ

ସ
− 13  

+ 64 = √65    

𝑦ଶ − 𝑦ଵ)ଶ = ට(1 − 3)ଶ + ቀ8 −
ଽ

ଶ
ቁ

ଶ

  

ට4 +
ସଽ

ସ
 =

√଺ହ

ଶ
 

𝒕𝒉𝒆 𝒄𝒊𝒓𝒄𝒍𝒆𝒔 𝒕𝒐𝒖𝒄𝒉 𝒆𝒂𝒄𝒉 𝒐𝒕𝒉𝒆 𝒊𝒏𝒕𝒆𝒓𝒏𝒂𝒍𝒍𝒚

𝑑𝑖𝑣𝑖𝑑𝑒𝑠 𝐶ଵ𝐶ଶ  externally in the ratio 𝑟ଵ

ቃ ቆ
ଵ(ଵ)ିଶ(ଷ)

ଵିଷ
,

ଵ(଼)ିଶ(
వ

మ
)

ଵିଷ
ቇ    =ቀ

ଵି଺

ିଵ
,

଼ିଽ

ିଵ
ቁ = (5

𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑎𝑡 𝑝 𝑖𝑠 𝑠 − 𝑠ᇱ = 0  

= 0  

 

4x+7y +13=0   {÷  −}    ∴   𝟒𝒙 − 𝟕𝒚 − 𝟏𝟑 = 𝟎.  

   

2B 

𝐲𝟐 − 𝟐𝐱 −

Touch each other. Find the point of contact and eq’’n of tangent 

𝒊𝒏𝒕𝒆𝒓𝒏𝒂𝒍𝒍𝒚.  

𝑟ଵ: 𝑟ଶ =

(5, 1) 

 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

10. S .T the circles 𝐱𝟐 +

𝟏𝟒𝐲 − 𝟑𝟐 = 𝟎  
Touch each other. Find the point of contact and eq’’n of tangent at 

contact. 

Sol: eq’’n s of the given circles

 S ≡ xଶ + yଶ − 4x − 6y −

 S′ ≡ xଶ + yଶ −
଼

ହ
x −

ଵସ

ହ
y

𝐜𝐞𝐧𝐭𝐫𝐞𝐬 (−𝐠, −𝐟): Cଵ (2, 3

𝐫𝐚𝐝𝐢𝐮𝐬(𝐫) = ඥ𝐠𝟐 + 𝐟𝟐 −

 

𝑟ଵ = √2ଶ + 3ଶ + 12 = √4

𝑟ଶ = ට(
ସ

ହ
)ଶ + (

଻

ହ
)ଶ +

ଷଶ

ହ
=

 

𝐶ଵ𝐶ଶ = ඥ(𝑥ଶ − 𝑥ଵ)ଶ + (𝑦

= ටቀ
ସ

ହ
− 2ቁ

ଶ

+ ቀ
଻

ହ
− 3ቁ

ଶ

  

= ට(−
଺

ହ
)ଶ + (−

଼

ହ
)ଶ = ට

ଷ଺

𝑪𝟏𝑪𝟐 = |𝒓𝟏 − 𝒓𝟐|        𝒕𝒉𝒆

𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑐𝑜𝑛𝑡𝑎𝑐𝑡 𝑝 𝑑𝑖𝑣𝑖𝑑𝑒𝑠

 

 𝑟ଵ: 𝑟ଶ = 5: 3 = 𝑚: 𝑛 

P=ቂ
௠௫మି௡௫భ

௠ି௡
,

௠௬మି௡௬భ

௠ି௡
ቃ=ቆ

ହ

=ቀ
ସି଺

ିଶ
,

଻ିଽ

ିଶ
ቁ = ቀ−

ଶ

ିଶ
,

ିଶ

ିଶ
ቁ

    

  

Circle 

MATHEMAITCS -2B

+ 𝐲𝟐 − 𝟒𝐱 − 𝟔𝐲 − 𝟏𝟐 = 𝟎,  𝟓(𝐱𝟐 + 𝐲𝟐

Touch each other. Find the point of contact and eq’’n of tangent at 

 

eq’’n s of the given circles 

− 12 = 0 … . . (1)  

− 32 = 0 … . . (2)  

( 3), Cଶ ቀ
ସ

ହ
,

଻

ହ
ቁ  

− 𝐜  

4 + 9 + 12 = 5  

= ට
ଵ଺ାସଽାଵ଺଴

ଶହ
= ට

ଶଶହ

ଶହ
= √9 = 3  

𝑦ଶ − 𝑦ଵ)ଶ  

ቁ  

ට
ଷ଺ା଺

ଶହ
 =ට

ଵ଴଴

ଶହ
=√4 =2 

𝒕𝒉𝒆 𝒄𝒊𝒓𝒄𝒍𝒆𝒔 𝒕𝒐𝒖𝒄𝒉 𝒆𝒂𝒄𝒉 𝒐𝒕𝒉𝒆 𝒊𝒏𝒕𝒆𝒓𝒏𝒂𝒍𝒍𝒚

𝑑𝑖𝑣𝑖𝑑𝑒𝑠 𝐶ଵ𝐶ଶ  externally in the ratio 

ቃ ቆ
ହቀ

ర

ఱ
ቁିଷ(ଶ)

ହିଷ
,

ହቀ
ళ

ఱ
ቁିଷ(ଷ)

ହିଷ
ቇ 

ቁ = (1, 1) 

   

2B 

𝟐) − 𝟖𝐱 −

Touch each other. Find the point of contact and eq’’n of tangent at point of 

  

𝒊𝒏𝒕𝒆𝒓𝒏𝒂𝒍𝒍𝒚.  



 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

𝑒𝑞ᇱᇱ𝑛 𝑜𝑓 𝑐𝑜𝑚𝑚𝑜𝑛 𝑡𝑎𝑛𝑔𝑒𝑛𝑡

5xଶ + 5yଶ − 20x − 30y −

 5xଶ + 5yଶ − 8x − 14y −

                -12x-16y -28=0   {

∴   𝟑𝒙 + 𝟑𝒚 + 𝟕 = 𝟎.  

 

11. Find the transverse common tangents of the circles 

𝟏𝟎𝐲 + 𝟐𝟖 = 𝟎,   𝐱𝟐 + 𝐲𝟐

Sol: eq’’n s of the given circles

 S ≡ xଶ + yଶ − 4x − 10y

0 … . . (2)  

 𝐜𝐞𝐧𝐭𝐫𝐞𝐬 (−𝐠, −𝐟): Cଵ (2,

𝐫𝐚𝐝𝐢𝐮𝐬(𝐫) = ඥ𝐠𝟐 + 𝐟𝟐 −

𝑟ଵ = √2ଶ + 5ଶ − 28 = √

√4 + 9 − 4 = √9 = 3  

𝐶ଵ𝐶ଶ = ඥ(𝑥ଶ − 𝑥ଵ)ଶ + (𝑦

= ඥ(−2 − 2)ଶ + (3 − 5)

= ඥ(−4)ଶ + (−2)ଶ = √16

𝑪𝟏𝑪𝟐 > 𝒓𝟏 + 𝒓𝟐 There exits two transverse common tangents

𝐼𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑐𝑒𝑛𝑡𝑟𝑒 𝑜𝑓 𝑠𝑖𝑚𝑖𝑙𝑢𝑡𝑢𝑡𝑒

𝑟ଵ: 𝑟ଶ = 1: 3 = 𝑚: 𝑛 

P=ቂ
௠௫మା௡௫భ

௠ା௡
,

௠௬మା௡௬భ

௠ା௡
ቃ=ቀ

=ቀ
ିଶା଺

ସ
,

ଷାଵହ

ସ
ቁ =      ቀ

ସ

ସ
,

ଵ଼

ସ

 

    

  

Circle 

MATHEMAITCS -2B

𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑎𝑡 𝑝 𝑖𝑠   5𝑠 − 𝑠ᇱ = 0  

− 60 = 0  

− 32 = 0 

28=0   {÷  −4} 

Find the transverse common tangents of the circles  𝐱𝟐

+ 𝟒𝐱 − 𝟔𝐲 + 𝟒 = 𝟎.  

eq’’n s of the given circles 

+ 28 = 0 … . . (1)  Sᇱ ≡ xଶ + yଶ + 4x

( , 5),                                           Cଶ(−2, 3) 

− 𝐜  

√4 + 25 − 28 = 1 , 𝑟ଶ = √2ଶ + 3ଶ − 4

𝑦ଶ − 𝑦ଵ)ଶ  

)ଶ  

16 + 4 =√20 

There exits two transverse common tangents

𝑠𝑖𝑚𝑖𝑙𝑢𝑡𝑢𝑡𝑒  𝑑𝑖𝑣𝑖𝑑𝑒𝑠 𝐶ଵ𝐶ଶ  Internally in the ratio 

ቃ ቀ
ଵ(ିଶ)ାଷ(ଶ)

ଵାଷ
,

ଵ(ଷ)ାଷ(ହ)

ଵାଷ
ቁ 

ቀ
ଵ଼

ସ
ቁ = (1,

ଽ

ଶ
) 

   

2B 

+ 𝐲𝟐 − 𝟒𝐱 −

− 6y + 4 =

) 

4 =

There exits two transverse common tangents 

Internally in the ratio 

 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

 

𝑙𝑒𝑡 𝑚 𝑏𝑒 𝑡ℎ𝑒 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑐𝑜𝑚𝑚𝑜𝑛

Eq’’n of tangent is (𝑦 − 𝑦

⇨ቀ𝒚 −
𝟗

𝟐
ቁ = 𝒎(𝒙 − 𝟏) …

⇨
(ଶ௬ିଽ)

ଶ
= 𝑚(𝑥 − 1) ⇨ 2

𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑡𝑎𝑛𝑔𝑒𝑛𝑡  

𝑟ଵ =⊥ 𝑙𝑟 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚

𝑑 =
|௔௫భା௕௬భା௖|

√௔మା௕మ
 ⇨ 

|ଶ௠(ଶ)ି

ඥ(ଶ௠

⇨
|ଶ௠ିଵ|

√ସ௠మାସ
= 1  S.O.B.S 

⇨ 4𝑚ଶ + 1 − 4𝑚 = 4𝑚ଶ

⇨ −3 = 4𝑚 𝑜𝑟 𝑚 = −
ଷ

ସ
 

 

 

 

 

 

 

 

 

 

 

 

 

𝐶𝑎𝑠𝑒(1) 𝑚 = 0 𝑠𝑢𝑏 𝑖𝑛

ቀ𝑦 −
ଽ

ଶ
ቁ =

ଵ

଴
(𝑥 − 1)  

𝒙 − 𝟏 = 𝟎  
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𝑐𝑜𝑚𝑚𝑜𝑛 𝑡𝑎𝑛𝑔𝑒𝑛𝑡  

𝑦ଵ)𝑚 = (𝑥 − 𝑥ଵ)   𝑝(1,
ଽ

ଶ
) 

) … … … (𝟏)  

2𝑚𝑥 − 2𝑦 − 2𝑚 + 9 = 0  

   𝑟 =⊥ 𝑟 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒  

𝑓𝑟𝑜𝑚 𝐶ଵ(2, 5)𝑡𝑜 (1)   

ିଶ(ହ)ିଶ௠ାଽ|

ඥ ௠)మା(ଶ)మ
= 1  

S.O.B.S ⇨ (2𝑚 − 1)ଶ = 4𝑚ଶ + 4  

ଶ + 4     ቄ𝑚 = ∞ =
ଵ

଴
ቅ 

  

𝑖𝑛 (1)  

)  

𝐶𝑎𝑠𝑒(𝑖𝑖)𝑚 = −
ଷ

ସ
 𝑠𝑢𝑏

ቀ𝑦 −
ଽ

ଶ
ቁ = −

ଷ

ସ
(𝑥 −

⇨4𝑦 − 18 = −3𝑥 +

𝟑𝒙 + 𝟒𝒚 − 𝟐𝟏 = 𝟎.

 

   

2B 

𝑠𝑢𝑏 𝑖𝑛 (1)  

( − 1)  

+ 3 

.  



 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

12. Find the direct common tangents of the circles 

𝟏𝟎𝟎 = 𝟎,   

 𝐱𝟐 + 𝐲𝟐 − 𝟐𝟐𝐱 + 𝟒𝐲 + 𝟏𝟎𝟎

Sol: eq’’n s of the given circles

 S ≡ xଶ + yଶ + 22x— 4y

100 = 0 … . . (2)  

𝐜𝐞𝐧𝐭𝐫𝐞𝐬 (−𝐠, −𝐟): Cଵ (−11

𝐫𝐚𝐝𝐢𝐮𝐬(𝐫) = ඥ𝐠𝟐 + 𝐟𝟐 −

𝑟ଵ = √11ଶ + 2ଶ + 100 =

= √225 = 15  

𝑟ଶ = √11ଶ + 4ଶ − 100 =

= √25 = 5  

𝐶ଵ𝐶ଶ = ඥ(𝑥ଶ − 𝑥ଵ)ଶ + (𝑦

= ඥ(11 + 11)ଶ + (−2 −

= ඥ(22)ଶ + (−4)ଶ = √484

𝑪𝟏𝑪𝟐 > 𝒓𝟏 + 𝒓𝟐 There exits two direct common tangents

𝐸𝑥𝑡𝑒𝑟𝑛𝑎𝑙 𝑐𝑒𝑛𝑡𝑟𝑒 𝑜𝑓 𝑠𝑖𝑚𝑖𝑙𝑢𝑡𝑢𝑡𝑒

 𝑟ଵ: 𝑟ଶ = 15: 3 = 3: 1 = 𝑚

P=ቂ
௠௫మା௡௫భ

௠ା௡
,

௠௬మା௡௬భ

௠ା௡
ቃ=ቀ

=ቀ
ଷଷାଵଵ

ଶ
,

ି଺ିଶ

ଶ
ቁ = ቀ

ସସ

ଶ
,

ି଼

ଶ

𝑙𝑒𝑡 𝑚 𝑏𝑒 𝑡ℎ𝑒 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑐𝑜𝑚𝑚𝑜𝑛

Eq’’n of tangent is (𝑦 − 𝑦

⇨(𝒚 + 𝟒) = 𝒎(𝒙 − 𝟐𝟐)

⇨ (𝑦 + 4) = 𝑚𝑥 − 22𝑚 
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Find the direct common tangents of the circles  𝐱𝟐 + 𝐲𝟐

𝟏𝟎𝟎 = 𝟎.  

given circles 

− 100 = 0 … . . (1)  S′ ≡ xଶ + yଶ − 22

( 11, 2),                                       Cଶ(11, −2

− 𝐜  

= √121 + 4 + 100  

= √121 + 4 − 100  

𝑦ଶ − 𝑦ଵ)ଶ  

− 2)ଶ  

484 + 16 =√500 

There exits two direct common tangents 

𝑠𝑖𝑚𝑖𝑙𝑢𝑡𝑢𝑡𝑒  𝑑𝑖𝑣𝑖𝑑𝑒𝑠 𝐶ଵ𝐶ଶ  Internally in the ratio

𝑚: 𝑛 

ቃ ቀ
ଷ(ଵଵ)ିଵ(ିଵଵ)

ଷିଵ
,

ଷ(ିଶ)ିଵ(ଶ)

ଷିଵ
ቁ 

଼
ቁ = (22, −4) 

𝑐𝑜𝑚𝑚𝑜𝑛 𝑡𝑎𝑛𝑔𝑒𝑛𝑡  

𝑦ଵ)𝑚 = (𝑥 − 𝑥ଵ)   𝑝(22, −4) 

) … … … (𝟏) 

  

   

2B 

𝟐 + 𝟐𝟐𝐱 − 𝟒𝐲 −

22x + 4y +

2)  

Internally in the ratio 
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Q.No:18 & 19 

⇨ 𝑚𝑥 − 𝑦 − 22𝑚 − 4 =

 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 

𝑑 =
|௔௫భା௕௬భା௖|

√௔మା௕మ
 =  

|௠(ଵଵ)ି

ඥ(௠

⇨
|ିଵଵ௠ି |

√௠మାଵ
= 5   

⇨ (11𝑚 + 2)ଶ = 25(𝑚ଶ

⇨ 121𝑚ଶ + 4 + 44𝑚 =

⇨ 96𝑚ଶ + 44𝑚 − 21 =

⇨ 96𝑚ଶ + 72𝑚 − 28𝑚 −

⇨ 24𝑚(4𝑚 + 3) − 7(4𝑚

⇨ (24𝑚 − 7)(4𝑚 + 3) =

(24𝑚 − 7) = 0 𝑎𝑛𝑑 (4𝑚

𝒎 =
𝟕

𝟐𝟒
, 𝒎 = −

𝟑

𝟒
  

∴ 𝑒𝑞ᇱᇱ𝑛𝑜𝑓 𝑡𝑎𝑛𝑔𝑒𝑛𝑡𝑠 𝑎𝑟𝑒

𝒄𝒂𝒔𝒆(𝒊)𝒎 =
𝟕

𝟐𝟒
  

(𝑦 + 4) =
଻

ଶସ
(𝑥 − 22)  

⇨ 24𝑦 + 96 = 7𝑥 − 156

7𝑥 − 24𝑦 − 250 = 0.  

Case (ii) 𝒎 = −
𝟑

𝟒
 

(𝑦 + 4) =
ିଷ

ସ
(𝑥 − 22)  

⇨ 4𝑦 + 16 = −3𝑥 + 66  

3𝑥 + 4𝑦 − 50 = 0.  

𝟑𝒙 + 𝟒𝒚 − 𝟓𝟎 = 𝟎 𝒂𝒏𝒅 𝟕𝒙
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= 0  

 𝑟ଶ = 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚

)ିଵ(ିଶ)ିଶଶ௠ି |

ඥ ௠)మା(ିଵ)మ
= 5  

 S.O.B.S 

ଶ + 1)  

25𝑚ଶ + 25      

0  

− 21 = 0  

𝑚 + 3) = 0  

) = 0  

( 𝑚 + 3) = 0  

   

)

156   

)

   

𝟕𝒙 − 𝟐𝟒𝒚 − 𝟐𝟓𝟎 = 𝟎.  

   

2B 

𝑓𝑟𝑜𝑚 𝐶ଶ𝑡𝑜 (1)   
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Q.No:18 & 19 

MODEL:-3 

11. Find the equation of the circles which touch

 2x-3y+1=0 at (1, 1) and having radius

Sol: given two circles touch the line 

2𝑥 − 3𝑦 + 1 = 0 … … … (

𝐴𝑡  𝑃(1, 1)     𝑔𝑖𝑣𝑒𝑛 𝑟𝑎𝑑𝑖𝑢𝑠

The centre’s 𝐶ଵ, 𝐶ଶ 𝑙𝑖𝑒𝑠 𝑜𝑛

𝑃(𝑥ଵ, 𝑦ଵ) = (1, 1)  

Slope of (1) = - (
ଶ

ିଷ
) = 

ଶ

ଷ
 

Slope of line 𝐶ଵ𝐶ଶ =
ିଷ

ଶ
 

𝑚 = 𝑡𝑎𝑛𝜃 =
ିଷ

ଶ
  

⇒𝑠𝑖𝑛𝜃 =
ଷ

√ଵଷ
 𝑎𝑛𝑑 𝑐𝑜𝑠𝜃 =

The centres 𝐶ଵ, 𝐶ଶ 𝑐𝑎𝑛 𝑏𝑒

 𝑎 = 𝑥ଵ ± 𝑟𝑐𝑜𝑠𝜃, 𝑏 = 𝑦ଵ ±

 

=ቀ1 ± √13 ቂ
ିଶ

√ଵଷ
ቃ , 1 ± √13

 

= (1-2, 1+3) and (1+2, 1

 

= (-1, 4) and (3, -2) 

 

Eq’’n of the circle with  𝐶

𝑎𝑛𝑑 𝑟 = √13    

(𝒙 − 𝒂)𝟐 + (𝒚 − 𝒃)𝟐 = 𝒓

⇒ (𝑥 + 1)ଶ+(𝑦 − 4)ଶ =

⇒ 𝐱𝟐 + 𝐲𝟐 + 𝟐𝐱 − 𝟖𝐲 +

 

Eq’’n of the circle with  𝐶

𝑎𝑛𝑑 𝑟 = √13  

(𝒙 − 𝒂)𝟐 + (𝒚 − 𝒃)𝟐 = 𝒓

 

⇒ (𝑥 − 3)ଶ + (𝑦 + 2)ଶ =
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Find the equation of the circles which touch 

3y+1=0 at (1, 1) and having radius√𝟏𝟑. 

Sol: given two circles touch the line  

(1)   

𝑟𝑎𝑑𝑖𝑢𝑠 (𝑟) = √13  

𝑜𝑛 𝑎 𝑙𝑖𝑛𝑒 ⊥ 𝑙𝑎𝑟 𝑡𝑜 (1)𝑎𝑡 𝑎 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑟

  

=
ିଶ

√ଵଷ
 

𝑏𝑒 𝑤𝑟𝑖𝑡𝑡𝑒𝑛 𝑎𝑠 

± 𝑟𝑠𝑖𝑛𝜃  

13 ቂ
ଷ

√ଵଷ
ቃቁ   = {1±(−2), 1 ± 3} 

2, 1+3) and (1+2, 1-3) 

𝐶ଵ(−1, 4) 

𝒓𝟐  

√13
ଶ

  

𝟒 = 𝟎  

𝐶ଶ(3, −2)  

𝒓𝟐  

= √13
ଶ

  ⇒ 𝐱𝟐 + 𝐲𝟐 − 𝟔𝐱 + 𝟒𝐲 = 𝟎. 

   

2B 

𝑟 𝑓𝑟𝑜𝑚   

 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

12. Show that the poles of tangents 

 (x + a) 2+y2=2a2 lie on y

Sol: Given circles 

𝑥2+𝑦2=r2…… (1) 

x 2+y2 +2𝑎𝑥 - a2=0…. (2)

 

 Let P(𝑥ଵ, 𝑦ଵ) be the pole of the tangents to the circle (1) w. r. t the circle (2)

 

Now the polar of p w.r.t to S=0

⇒xx1+yy1+a(x+x1) - a2 =0

⇒𝑥(𝑥ଵ + 𝑎) + 𝑦𝑦ଵ + (𝑎

 

𝑡ℎ𝑒 𝑡𝑎𝑛𝑔𝑒𝑛𝑡𝑖𝑎𝑙 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛

𝑟 = 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑑 =
|௔௫భା௕௬భା௖|

√௔మା௕మ
  

 

𝑎 =
ห଴ା଴ା௔௫భି ௔మห

ඥ(௫భା௔)మା௬భ
మ
  

⇨ 𝑎ඥ(𝑥ଵ + 𝑎)ଶ + 𝑦ଵ
ଶ =

⇨(𝑥ଵ + 𝑎)ଶ + 𝑦ଵ
ଶ = (𝑥ଵ

⇨𝑥ଵ
ଶ + 𝑎ଶ + 2𝑎𝑥ଵ + 𝑦ଵ

ଶ

⇨ 𝑦ଵ
ଶ + 4𝑎𝑥ଵ = 0  

the pole of the tangents to the circle (1) w. r. t the circle (2)lie on the curve

 𝑦ଶ + 4𝑎𝑥 = 0  
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Show that the poles of tangents to the circle x2+y2=a2 w.r.to the circle

lie on y2+4ax=0. 

=0…. (2) 

be the pole of the tangents to the circle (1) w. r. t the circle (2)

Now the polar of p w.r.t to S=0 is S1=0 

=0 

𝑎𝑥ଵ −  𝑎ଶ)  = 0…. (1) 

𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛   

𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚  (1)   

𝑎(𝑥ଵ − 𝑎)  S.O.B 

− 𝑎)ଶ 

ଶ = 𝑥ଵ
ଶ + 𝑎ଶ − 2𝑎𝑥ଵ 

the pole of the tangents to the circle (1) w. r. t the circle (2)lie on the curve

   

2B 

w.r.to the circle 

be the pole of the tangents to the circle (1) w. r. t the circle (2) 

the pole of the tangents to the circle (1) w. r. t the circle (2)lie on the curve 



 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

13. If 𝛉𝟏, 𝛉𝟐 are the angles of inclination 

the circle x2+y2 =a2, then find locus of p when cot

Sol: given equation of the circle x

: Let P(x1, y1) be the any point on the locus

 

Equation of tangent through p with slope ‘m’ is 

y=𝒎𝒙 ± 𝒂√𝟏 + 𝒎𝟐 

 

This passes through P(𝑥

⇒ 𝑌ଵ=𝑚𝑥ଵ ± 𝑎√1 + 𝑚ଶ 

⇒ 𝑌ଵ-𝑚𝑥ଵ = ±𝑎√1 + 𝑚ଶ

⇒ (𝑌ଵ − 𝑚𝑥ଵ)ଶ = (±𝑎√1

⇒ 𝑦ଵ
ଶ + 𝑚ଶ𝑥ଵ

ଶ − 2𝑚𝑥ଵ𝑦

⇒ 𝑦ଵ
ଶ + 𝑚ଶ𝑥ଵ

ଶ − 2𝑚𝑥ଵ𝑦

⇒(𝑥ଵ
ଶ − 𝑎ଶ)𝑚ଶ − (2𝑥ଵ𝑦

 

Where m1, m2 be the slopes of the tangents which make angles 

𝜃ଵ, 𝜃ଶ 𝑤𝑖𝑡ℎ 𝑋 − 𝑎𝑥𝑖𝑠 

m1=tan𝜃ଵ, m2=tan𝜃ଶ ቄ𝑚

 

Given cot𝛉𝟏 +  𝐜𝐨𝐭 𝛉𝟐 =k.

 

⇒
ଵ

௧௔௡ఏభ
 + 

ଵ

௧௔௡ఏమ
= 𝑘 

⇒
ଵ

௠భ
 + 

ଵ

௠మ
= 𝑘 

⇒ 
௠మା௠భ

௠భ௠మ
= 𝑘 

⇒𝑚ଵ + 𝑚ଶ = 𝑘𝑚ଵ𝑚ଶ 

⇒ቂ
ଶ௫భ௬భ

௫భ
మି௔మቃ = 𝑘 ቂ

௬భ
మି௔మ

௫భ
మି௔మቃ 

⇒2𝑥ଵ𝑦ଵ = 𝑘(𝑦ଵ
ଶ − 𝑎ଶ) 

 

∴ The equation of locus of P(x

 𝟐𝒙𝒚 = 𝒌(𝒚𝟐 − 𝒂𝟐) 
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are the angles of inclination of tangents through a point p to 

, then find locus of p when cot𝛉𝟏 +  𝐜𝐨𝐭 𝛉𝟐

Sol: given equation of the circle x2+y2=a2………. (1) 

) be the any point on the locus 

Equation of tangent through p with slope ‘m’ is  

(𝑥ଵ, 𝑦ଵ) 

 
ଶ  S.O.B 

1 + 𝑚ଶ)ଶ  

𝑦ଵ = 𝑎ଶ(1 + 𝑚ଶ)  

𝑦ଵ = 𝑎ଶ + 𝑎ଶ𝑚ଶ)  

𝑦ଵ)𝑚 + (𝑦ଵ
ଶ − 𝑎ଶ) = 0{𝑎𝑥ଶ + 𝑏𝑥 + 𝑐

e the slopes of the tangents which make angles 

ቄ𝑚ଵ + 𝑚ଶ = −
௕

௔
 , 𝑚ଵ𝑚ଶ =

௖

௔
ቅ 

=k. 

ቃ

 

∴ The equation of locus of P(x1, y1) is 

   

2B 

of tangents through a point p to 

𝟐 =k. 

= 0} 

e the slopes of the tangents which make angles 

 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

 

14. Prove that the combined equation of the pair of tangents drawn from 

an external point p (𝐱𝟏, 𝐲

 

Sol: Suppose that the tangents drawn from P to the circle S=0 touch the 

circle at A and B the equation of AB is 

 

⇨𝑥𝑥ଵ + 𝑦𝑦ଵ + 𝑔(𝑥 + 𝑥ଵ)

  

Let Q (xଶ, yଶ) be any point on these tangents. Now the locus of Q will be the 

equation of pair of tangents drawn from P.

The segment PQ is divided by the line AB in the ratio 

௉஻

ொ஻
= ቚ

ௌభభ

ௌభమ 
ቚ  …….(2)  

But 𝑃𝐵 = ඥ𝑆ଵଵ  𝑎𝑛𝑑 𝑄𝐵

∴
௉஻

ொ஻
=

ඥௌభభ

ඥௌమమ
  ……. (3)  

From (2), (3) we get   
ඥௌ

ඥௌ

 ⇒
ௌభభ

ௌమమ
=

ௌభభ
మ

ௌభమ
మ 

⇒𝑆ଵଵ𝑆ଶଶ = 𝑆ଵଶ
ଶ  

Hence the equation of the locus of 

 

Q (xଶ, yଶ) is Sଵ
ଶ = SSଵଵ. 

 

{∵ (xଶ, yଶ) replaced by (x, y)}
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Prove that the combined equation of the pair of tangents drawn from 

𝐲𝟏) to the circle S=0 is 𝐒𝟏
𝟐 = 𝐒𝐒𝟏𝟏. 

Sol: Suppose that the tangents drawn from P to the circle S=0 touch the 

circle at A and B the equation of AB is 𝑆ଵ = 0. 

) + 𝑓(𝑦 + 𝑦ଵ) + 𝑐 = 0… (1) 

) be any point on these tangents. Now the locus of Q will be the 

pair of tangents drawn from P. 

The segment PQ is divided by the line AB in the ratio -𝑆ଵଵ: 𝑆ଵଶ

= ඥ𝑆ଶଶ 

ඥௌభభ

ඥௌమమ
=

ௌభభ

ௌభమ
       S.O.B 

Hence the equation of the locus of  

 

) replaced by (x, y)} 

   

2B 

Prove that the combined equation of the pair of tangents drawn from 

Sol: Suppose that the tangents drawn from P to the circle S=0 touch the 

) be any point on these tangents. Now the locus of Q will be the 

ଵଶ  or 𝑆ଵଵ: 𝑆ଵଶ   
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15. Find the pair of tangents drawn from (1, 3) to the circle 

𝟐𝐱 + 𝟒𝐲 − 𝟏𝟏 = 𝟎 and also find the angle b/w them.

Sol: Given eq’’n of the circle 

 S ≡ xଶ + yଶ − 2x + 4y −

P (1, 3) = (𝑥ଵ, 𝑦ଵ) 

 

 

𝑆ଵ = 1𝑥 + 3𝑦 − 1(𝑥 + 1)

𝑆ଵ = 𝑥 + 3𝑦 − 𝑥 − 1 + 2

𝑆ଵ = 5𝑦 − 6  

 

 

= (1)ଶ + (3)ଶ − 2(1) + 4

𝑆ଵଵ = 9  

 𝐸𝑞’𝑛 𝑜𝑓 𝑝𝑎𝑖𝑟 𝑜𝑓 𝑡𝑎𝑛𝑔𝑒𝑛𝑡𝑠

(5𝑦 − 6)ଶ = ( xଶ + yଶ −

⇨25𝑦ଶ + 36 − 60𝑦 =  9

  9xଶ − 16yଶ − 18x + 96

Required angle cos 𝜃 =
ඥ

cos 𝜃 =
|ଽିଵ଺|

ඥ(ଽାଵ଺)మା(଴)మ
  

cos 𝜃 =
|଻|

ଶହ
  

 

 

 

 

 

𝑆ଵ = 𝑥𝑥ଵ + 𝑦𝑦ଵ + 𝑔(𝑥 + 𝑥ଵ)

𝑆11 = 𝐱𝟏
𝟐 + 𝐲𝟏

𝟐 + 𝟐𝐠𝐱𝟏 +

    

  

Circle 
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Find the pair of tangents drawn from (1, 3) to the circle 

and also find the angle b/w them. 

Given eq’’n of the circle  

− 11 = 0  

) + 2(𝑦 + 3) − 11  

2𝑦 + 6 − 11  

) 4(3) − 11  

𝑡𝑎𝑛𝑔𝑒𝑛𝑡𝑠 𝑖𝑠 𝑆ଵ
ଶ = 𝑆𝑆ଵଵ  

− 2x + 4y − 11)(9)  

9xଶ + 9yଶ − 18x + 36y − 99 

96y − 135 = 0  

|௔ା௕|

ඥ(௔ି௕)మା(ଶ௛)మ
 

) + 𝑓(𝑦+𝑦ଵ) + 𝑐 

+ 𝟐𝐟𝐲𝟏 + 𝐜 

   

2B 

Find the pair of tangents drawn from (1, 3) to the circle 𝐱𝟐 + 𝐲𝟐 −

 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

 

16. Find the eq’’n of the circle which touches the circle 

𝟔𝐲 − 𝟏𝟐 = 𝟎   

at (-1, 1) internally with radius 2.

Sol:  S ≡ xଶ + yଶ − 4x +

𝐜𝐞𝐧𝐭𝐫𝐞𝐬 (−𝐠, −𝐟): Cଵ (2,

𝐫𝐚𝐝𝐢𝐮𝐬(𝐫) = ඥ𝐠𝟐 + 𝐟𝟐 −

𝑟ଵ = √2ଶ + 3ଶ + 12 = √

= √25 = 5  

𝑙𝑒𝑡 Cଶ be the centre and 

𝑆𝑖𝑛𝑐𝑒 𝑡𝑤𝑜 𝑐𝑖𝑟𝑐𝑙𝑒𝑠 𝑡𝑜𝑢𝑐ℎ

CଵCଶ = rଵ − rଶ = 5 − 2 =

Hence Cଶ divides CଶP in 

Cଶ = ቂ
ଷ(ିଵ)ାଶ(ଶ)

ଷାଶ
,

ଷ(ଵ)ାଶ(ି

ଷାଶ

eqᇱn of the required circle is

 (𝐱 − 𝐚)𝟐 + (𝐲 − 𝐛)𝟐 = (

⇨ (x −
ଵ

ହ
)ଶ + (y +

ଷ

ହ
)ଶ =

⇨ xଶ +
ଵ

ଶହ
−

ଶ୶

ହ
+ yଶ +

ଽ

ଶହ

⇨ 25xଶ + 1 − 10x + 25y

⇨ 5xଶ+5yଶ − 2x + 6y −
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Find the eq’’n of the circle which touches the circle 𝐱𝟐 +

1, 1) internally with radius 2. 

6y − 12 = 0 … . . (1)  

( −3) 

− 𝐜  

√4 + 9 + 12  

be the centre and 𝑟ଶ be the radius of the required circle.

ℎ 𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑙𝑙𝑦, 𝑤𝑒 ℎ𝑎𝑣𝑒   

= 3  

 the ratio 3: 2 internally, where P(-1, 1)

ିଷ)
ቃ=(

ଵ

ହ
, −

ଷ

ହ
) 

he required circle is 

(𝐫)𝟐 

(2)ଶ  

ଶହ
+

଺୷

ହ
= 4  

yଶ + 9 + 30y = 100  

− 18 = 0  

   

2B 

+ 𝐲𝟐 − 𝟒𝐱 +

be the radius of the required circle. 

1, 1) 



 

  
 

AIMSTUTORIAL 

Q.No:18 & 19 

 

17. Find the eq’’n of the circle which touches the circle 

𝟒𝐲 − 𝟐𝟎 = 𝟎          at (5, 5) externally with radius 5.

Sol:  S ≡ xଶ + yଶ − 2x −

𝐜𝐞𝐧𝐭𝐫𝐞𝐬 (−𝐠, −𝐟): Cଵ (1,

𝐫𝐚𝐝𝐢𝐮𝐬(𝐫) = ඥ𝐠𝟐 + 𝐟𝟐 −

𝑟ଵ = √1ଶ + 2ଶ + 20 = √

𝑙𝑒𝑡 Cଶ (𝑥, 𝑦)be the centre and 

𝑆𝑖𝑛𝑐𝑒 𝑡𝑤𝑜

CଵCଶ = rଵ + rଶ = 5 + 5 =

 

Where P (5, 5)= ቂ
ଵାୟ

ଶ
,

ଶା

ଶ

⇨
ଵା௔

ଶ
= 5 𝑎𝑛𝑑          

ଶା௕

ଶ
=

1 + 𝑎 = 10  𝑎𝑛𝑑 2 + 𝑏 =

⇨𝑎 = 9       𝑎𝑛𝑑      𝑏 = 8

eqᇱn of the required circle is

 (𝐱 − 𝐚)𝟐 + (𝐲 − 𝐛)𝟐 = (

⇨ (x − 9)ଶ + (y − 8)ଶ =

⇨ xଶ + 81 − 18x + yଶ +

⇨ xଶ+yଶ − 18x − 16y +
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Find the eq’’n of the circle which touches the circle 𝐱𝟐 +

at (5, 5) externally with radius 5. 

4y − 20 = 0 … . . (1)  

( 2)  

− 𝐜  

√25 = 5  

be the centre and 𝑟ଶ be the radius of the required circle.

𝑡𝑤𝑜 𝑐𝑖𝑟𝑐𝑙𝑒𝑠 𝑡𝑜𝑢𝑐ℎ 𝑒𝑥𝑡𝑒𝑟𝑛𝑎𝑙𝑙𝑦, 𝑤𝑒 ℎ𝑎𝑣𝑒

= 10  ℎ𝑒𝑛𝑐𝑒 P is the midpoint of CଵCଶ

ାୠ

ଶ
ቃ 

= 5 

= 10  

8 

he required circle is 

(𝐫)𝟐 

= (5)ଶ  

+ 64 − 16y = 25  

+ 120 = 0  

   

2B 

+ 𝐲𝟐 − 𝟐𝐱 −

be the radius of the required circle. 

𝑎𝑣𝑒 

ଶ 



 

 

AIMSTUTORIAL 

Q.No: 20 

1. Equation of a parabola in standard form 

Proof:  

 Let S be the focus, l=0 be the directrix of the parabola.

 Let P (𝑥ଵ, 𝑦ଵ) be a point on the parabola.

 Let M, Z be the projections of the P,

 Let N be the projection of p on SZ.

 Let A be the midpoint of SZ, 

Let SA=AZ=a, A is called vertex of the parabola.

 Take AS as X-axis and  AY as Y

 

⇨A (0, 0), S (a, 0) and P (

 

PM=NZ=NA+AZ=

 

 

 

 

 

 

 

 

 

 

 

 

From the definition of the parabola 

S.O.B 

𝑆𝑃ଶ = 𝑃𝑀ଶ  

(𝑥ଵ − 𝑎)ଶ + (𝑦ଵ − 0

⇨ 𝑥ଵ
ଶ + 𝑎ଶ − 2𝑎𝑥ଵ

 

⇨ 𝑦ଵ
ଶ = 4𝑎𝑥ଵ  

∴ 𝑇ℎ𝑢𝑠 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛

    

Equation of a parabola in standard form  

Let S be the focus, l=0 be the directrix of the parabola. 

) be a point on the parabola. 

Let M, Z be the projections of the P, S on l=0 respectively.

Let N be the projection of p on SZ. 

Let A be the midpoint of SZ, ⇨SA=AZ 

Let SA=AZ=a, A is called vertex of the parabola. 

axis and  AY as Y-axis  

A (0, 0), S (a, 0) and P (𝑥ଵ, 𝑦ଵ) 

PM=NZ=NA+AZ=|𝑥ଵ + 𝑎| 

From the definition of the parabola 
𝑺𝑷

𝑷𝑴
= 𝒆=1 

0)ଶ = (𝑥ଵ + 𝑎)ଶ  

ଵ + 𝑦ଵ
ଶ = 𝑥ଵ

ଶ + 𝑎ଶ + 2𝑎𝑥ଵ  

𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑎𝑟𝑎𝑏𝑜𝑙𝑎  𝑖𝑛 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑓𝑜𝑟𝑚

   𝑖𝑠  𝑦ଶ = 4𝑎𝑥 

  
Parabola 

MATHEMAITCS -2B 

 

S on l=0 respectively. 

𝑓𝑜𝑟𝑚 

 

 

AIMSTUTORIAL 

Q.No: 20 

1. Find the coordinates of the vertex and focus, the equation of the 

directrix and axis of the parabola 

Sol:  the given equation is 

⇨𝑦ଶ + 4𝑦 = 𝑥 − 5 

⇨𝑦ଶ + 4𝑦 + 2ଶ = 𝑥 −

⇨(𝑦 + 2)ଶ = (𝑥 − 1) 

⇨[𝑦 − (−2)]ଶ = (𝑥 −

We get, 4a=1⇨a=1/4 and (h, k) = (1, 

i. Vertex (1, -2)               (ii)

(iii) Equation of the directrix is  

⇨𝑥 = 1 −
ଵ

ସ
=

ଷ

ସ
⇨ 4𝑥

ii. Length of the latus rectum is 4a=1.

iii. Eq’’n of  axis 𝑦 − 𝛽 =

2. Find the coordinates of the vertex and focus, the equation of the 

directrix and axis of the parabola 

Sol:  the given equation is 

⇨𝑥ଶ − 2𝑥 = −4𝑦 + 3 

⇨𝑥ଶ − 2𝑥 + 1ଶ = −4𝑦

⇨(𝑥 − 1)ଶ = −4(𝑦 −

Comparing with[𝑥 − ℎ

We get, 4a=4⇨a=1 and (h, k) = (1, 1)

1. Vertex (1, 1) 

2. Focus(h, k-a)=(1, 1 −

3. Equation of the directrix is 

𝑦=k+a ⇨𝑦 = 1 + 1 =

4. Length of the latus rectum is 4a=4.

5. Eq’’n of axis 𝑥 − 𝛼 = 0

    
MATHEMAITCS 

Find the coordinates of the vertex and focus, the equation of the 

directrix and axis of the parabola 𝒚𝟐 − 𝒙 + 𝟒𝒚 + 𝟓 = 𝟎. 

Sol:  the given equation is 𝑦ଶ − 𝑥 + 4𝑦 + 5 = 0 

− 5 + 2ଶ 

 

1)     Comparing with[𝑦 − 𝑘]ଶ = 4𝑎(

⇨a=1/4 and (h, k) = (1, -2) 

(ii)Focus(h+a, k)=(1+
ଵ

ସ
, −2)=ቀ

ହ

ଶ
, −2

Equation of the directrix is  𝑥=h-a 

− 3 = 0  

Length of the latus rectum is 4a=1. 

0 ⇨ 𝑦 + 2 = 0 

Find the coordinates of the vertex and focus, the equation of the 

directrix and axis of the parabola 𝒙𝟐 − 𝟐𝒙 + 𝟒𝒚 − 𝟑 = 𝟎. 

Sol:  the given equation is 𝑥ଶ − 2𝑥 + 4𝑦 − 3 = 0 

 

𝑦 + 3 + 1ଶ 

1)    ⇨[𝑥 − 1]ଶ = −4(𝑦 − 1) 

ℎ]ଶ = 4𝑎(𝑦 − 𝑘) 

⇨a=1 and (h, k) = (1, 1) 

− 1)=(1, 0) 

Equation of the directrix is  

= 2 ⇨ 𝑦 − 2 = 0 = 0  

Length of the latus rectum is 4a=4. 

0 ⇨ 𝑥 − 1 = 0 

  
Parabola 
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Find the coordinates of the vertex and focus, the equation of the 

(𝑥 − ℎ) 

2ቁ 

Find the coordinates of the vertex and focus, the equation of the 



 

 

AIMSTUTORIAL 

Q.No: 20 

4. Find the equation of the parabola 

and passing through the points (4, 5), (

Sol: The equation of the parabola whose axis is parallel to the y

𝑦 = 𝑎𝑥ଶ + 𝑏𝑥 + 𝑐 …

(4, 5) lies on (*) 

⇨ 5 = 𝑎(4)ଶ + 𝑏(4

⇨ 5 = 16𝑎 + 4𝑏 +

 

(-2, 11) lies on (*) 

⇨ 11 = 𝑎(−2)ଶ + 𝑏

⇨ 11 = 4𝑎 − 2𝑏 +

 

(-4, 21) lies on (*) 

⇨ 21 = 𝑎(−4)ଶ + 𝑏

⇨ 21 = 16𝑎 − 4𝑏 +

 

Solving (1) & (2)              

5 = 16𝑎 + 4𝑏 + 𝑐  

 21 = 16𝑎 − 4𝑏

−6 = 12𝑎 + 6𝑏 … .

𝑆𝑢𝑏 𝑏 = −2 𝑖𝑛 (4) 

⇨−6 = 12𝑎 − 12 

⇨ 12𝑎 = −6 + 12

 ⇨𝑎 =
଺

ଵଶ
=

ଵ

ଶ
 

 

Sub a, b in (1) 

⇨5=
ଵ଺

ଶ
− 8 + 𝑐⇨𝑐

Substituting the values of a,b and c in (*) we get the required equation 

of the parabola 

𝑦 =
ଵ

ଶ
𝑥ଶ + (−2)𝑥 +

⇨ 𝑥ଶ − 2𝑦 − 4𝑥 +

 

 

 

    

Find the equation of the parabola whose axis is parallel to the y

and passing through the points (4, 5), (-2, 11), (-4, 21). 

Sol: The equation of the parabola whose axis is parallel to the y

… (∗) 

(4) + 𝑐  

+ 𝑐 … …      (1)  

 

𝑏(−2) + 𝑐  

+ 𝑐 … …       (2)  

 

𝑏(−4) + 𝑐  

+ 𝑐 … …       (3)  

Solving (1) & (2)               solving (1) & (3) 

  5 = 16𝑎 + 4𝑏 + 𝑐 11 = 4𝑎

𝑏 + 𝑐 

(4)          -16=8b………(5) 

                    ⇨ 𝑏 = −2 

  

 

= 6  

𝑐 = 5 

Substituting the values of a,b and c in (*) we get the required equation 

) + 5  

10 = 0.  

  
Parabola 
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whose axis is parallel to the y-axis 

 

Sol: The equation of the parabola whose axis is parallel to the y-axis 

− 2𝑏 + 𝑐  

Substituting the values of a,b and c in (*) we get the required equation 

 

 

AIMSTUTORIAL 

Q.No: 20 

5. Find the equation of the parabola whose axis is parallel to the x

and passing through the points (

Sol: Sol: The equation of the parabola whose axis is parallel to the y

axis 𝑥 = 𝑎𝑦ଶ + 𝑏𝑦 + 𝑐

(-2, 1) lies on (*) 

⇨ −2 = 𝑎(1)ଶ + 𝑏(1)

⇨ −2 = 𝑎 + 𝑏 + 𝑐 … …

 

(1, 2) lies on (*) 

⇨ 1 = 𝑎(2)ଶ + 𝑏(2) +

⇨ 1 = 4𝑎 + 2𝑏 + 𝑐 …

 

(-1, 3) lies on (*) 

⇨ −1 = 𝑎(3)ଶ + 𝑏(3)

⇨ −1 = 9𝑎 + 3𝑏 + 𝑐 …

 

Solving (1) & (2)              

−2 = 𝑎 + 𝑏 + 𝑐  

−1 = 9𝑎 + 3𝑏 + 𝑐 

−3 = −3𝑎 − 𝑏 … . (4)             

Solving (4) & (5) 

  -3 -1 

  -8 -2 

 

(a, b)=ቂ
ିଵା଺

଺ି଼
,

ିଶସାଷ

଺ି଼
ቃ =

 

Substituting the values 

⇨ ቀ−
ହ

ଶ
ቁ + ቀ

ଶଵ

ଶ
ቁ + 𝑐 =

⇨ 8 + 𝑐 = −2  

∴ 𝑐 = −10  

Substituting the values of a,b and c in (*) we get the required equation 

of the parabola 

𝑦 = −
ହ

ଶ
𝑥ଶ + ቀ−

ଶଵ

ଶ
ቁ 𝑥

⇨ 5𝑥ଶ + 2𝑦 + 21𝑥 + 10

    
MATHEMAITCS 

Find the equation of the parabola whose axis is parallel to the x

and passing through the points (-2, 1), (1, 2), (-1, 3). 

Sol: Sol: The equation of the parabola whose axis is parallel to the y

𝑐 … (∗) 

( ) + 𝑐  

…      (1)  

( ) + 𝑐  

…       (2)  

( ) + 𝑐  

… …       (3)  

Solving (1) & (2)               solving (1) & (3) 

  −2 = 𝑎 + 𝑏 + 𝑐  1 = 4𝑎 + 2𝑏 +

             -1=-8a-2b………(5) 

                     

 3 -3 

 1 -8 

ቃ = ቂ
ହ

ିଶ
,

ିଶଵ

ିଶ
ቃ = ቂ−

ହ

ଶ
,

ଶଵ

ଶ
ቃ 

Substituting the values of a,b in (1) we get 

−2  

Substituting the values of a,b and c in (*) we get the required equation 

ቁ − 10  

10 = 0.  

  
Parabola 
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Find the equation of the parabola whose axis is parallel to the x-axis 

Sol: Sol: The equation of the parabola whose axis is parallel to the y-

+ 𝑐               

Substituting the values of a,b and c in (*) we get the required equation 



 

 

AIMSTUTORIAL 

Q.No: 20 

6. Show that the equation of common tangents to the circle 

𝟐𝒂𝟐 and the parabola 

Sol:  

Given equation of the circle 

ቂ

Parabola  𝑦ଶ = 8𝑎𝑥

 

Let ‘m’ be the slope of common tangent.

Equation of tangent to (1),

𝑦 = 𝑚𝑥 ± √2𝑎ଶ √1

ቈ
𝑖𝑠

Equation of tangent to (2),

𝑦 = 𝑚𝑥 +
ଶ௔

௠
 ..  ... (4)

(3), (4) Represents same line 

±√2𝑎ଶ √1 + 𝑚ଶ =

𝑠𝑞𝑢𝑎𝑟𝑖𝑛𝑔 𝑜𝑛 𝑏𝑜𝑡ℎ 

⇨2𝑎ଶ(1 + 𝑚ଶ)=
ସ௔

௠మ

⇨𝑚ଶ(1 + 𝑚ଶ)= 2 

⇨𝑚ଶ + 𝑚ସ − 2 = 0

⇨𝑚ସ + 2𝑚ଶ − 𝑚ଶ

⇨𝑚ଶ(𝑚ଶ + 2)-1(𝑚

⇨(𝑚ଶ − 1)(𝑚ଶ + 2

⇨𝑚ଶ − 1 = 0, 𝑜𝑟  

⇨𝑚ଶ = 1  𝑜𝑟   𝑚ଶ =

∴𝑚 = ±1 sub in (4)

𝑦 = ±𝑚𝑥 +
ଶ௔

±ଵ
  

y=±(𝑥 + 2𝑎). 

 

    

Show that the equation of common tangents to the circle 

and the parabola 𝒚𝟐 = 𝟖𝒂𝒙 are y=±(𝒙 + 𝟐𝒂). 

Given equation of the circle 𝑥ଶ + 𝑦ଶ = 2𝑎ଶ… (1) 

ቂ𝑥ଶ + 𝑦ଶ = ൫√2𝑎൯
ଶ

, 𝑟 = √2𝑎ቃ 

𝑎𝑥 … . . … (2) 

[𝑦ଶ = 4𝑎ᇱ𝑥,  𝑎ᇱ = 2𝑎] 

Let ‘m’ be the slope of common tangent. 

Equation of tangent to (1), 

1 + 𝑚ଶ….. ..  ... (3) 

ቈ
𝑦 = 𝑚𝑥 ± 𝑟 ඥ1 + 𝑚ଶ 

𝑖𝑠 𝑒𝑞ᇱᇱ𝑛 𝑜𝑓 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑡𝑜 𝑥ଶ + 𝑦ଶ = 𝑟ଶ 
቉ 

Equation of tangent to (2), 

..  ... (4) 

቎
∴  𝑦 = 𝑚𝑥 +

𝑎ᇱ

𝑚
 𝑖𝑠 𝑒𝑞ᇱᇱ𝑛 𝑜𝑓

 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑡𝑜 𝑦ଶ = 4𝑎′𝑥 

቏ 

Represents same line  

=
ଶ௔

௠
 

 𝑠𝑖𝑑𝑒𝑠    
௔మ

మ
 

 

0 

− 2 = 0 

𝑚ଶ + 2)=0 

2)=0 

  𝑚ଶ + 2 = 0 

= −2 𝑖𝑠 𝑛𝑜𝑡 𝑝𝑜𝑠𝑠𝑖𝑏𝑙𝑒 

sub in (4) 
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Show that the equation of common tangents to the circle 𝒙𝟐 + 𝒚𝟐 =

ቃ

቉ 
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7. Find the equation of the parabola whose focus is (

the line 2x+3y-4=0. Also find the length of the latex rectum and the 

equation of the axis of the parabola.

Sol: 

Given S (-2, 3)  

Eq’’n of directrix l=2𝑥

Let P (𝑥ଵ, 𝑦ଵ) be a point on the parabola.

Draw a perpendicular PM on the to the line L=0.

⇨
ௌ௉

௉ெ
= 1 ⇨ 𝑆𝑃 = 𝑃𝑀

ඥ(𝑥ଵ + 2)ଶ + (𝑦ଵ − 3)

⇨(𝑥ଵ + 2)ଶ + (𝑦ଵ − 3)

⇨ 13[𝑥ଵ
ଶ + 4 + 4𝑥ଵ +

     =ൣ4𝑥ଵ
ଶ + 9𝑦ଵ

ଶ + 16

⇨13𝑥ଵ
ଶ + 52 + 52𝑥ଵ +

-4𝑥ଵ
ଶ − 9𝑦ଵ

ଶ − 16 − 12

⇨9𝑥ଵ
ଶ − 12𝑥ଵ𝑦ଵ+4𝑦ଵ

∴ Locus of P is  

9𝑥ଶ − 12𝑥𝑦+4𝑦ଶ + 68

Length of latus rectum=4a=2

=2[⊥ 𝑙𝑎𝑟 𝑑𝑖𝑠𝑡 𝑓𝑟𝑜𝑚 𝑆

=2ቚ
ଶ(ିଶ)ାଷ(ଷ)ିସ

√ଶమାଷమ
ቚ = 2 ቚ

ି

Eq’’n of the axis is the line 

𝑎𝑛𝑑 𝑝𝑎𝑠𝑠𝑖𝑛𝑔 𝑡ℎ𝑟𝑜𝑢𝑔ℎ

𝑏(𝑥 − 𝑥ଵ) − 𝑎(𝑦 − 𝑦ଵ)

⇨3(𝑥 + 2) − 2(𝑦 − 3)

⇨3𝑥 + 6 − 2𝑦 + 6 = 0

    
MATHEMAITCS 

Find the equation of the parabola whose focus is (-2, 3) and directrix is 

4=0. Also find the length of the latex rectum and the 

equation of the axis of the parabola. 

𝑥 + 3𝑦 − 4 = 0. 

) be a point on the parabola. 

Draw a perpendicular PM on the to the line L=0. 

𝑃𝑀 ቄ⊥ 𝑙𝑎𝑟 𝑑𝑖𝑠𝑡 =
௔௫భା௕௬భା௖

√௔మା௕మ
ቅ 

)ଶ=ቚ
ଶ௫భାଷ௬భିସ

√ଶమାଷమ
ቚ        S.O.B 

)ଶ =
(ଶ௫భାଷ௬భିସ)మ

ଵଷ
     

+ 𝑦ଵ
ଶ + 9 − 6𝑦ଵ]      

16 + 12𝑥ଵ𝑦ଵ − 24𝑦ଵ − 16𝑥ଵ൧ 

+ 13𝑦ଵ
ଶ + 117 − 78𝑦ଵ 

12𝑥ଵ𝑦ଵ + 24𝑦ଵ + 16𝑥ଵ = 0 

ଵ
ଶ + 68𝑥ଵ − 54𝑦ଵ + 153 = 0  

68𝑥 − 54𝑦 + 153 = 0 is the eq’’n of the para

Length of latus rectum=4a=2|2𝑎| = 2|𝑠𝑧| 

𝑆(−2, 3) 𝑡𝑜 𝑙 = 0] 

ቚ ቚ
ିସାଽିସ

√ସାଽ
ቚ = 2 ቚ

ଵ

√ଷ
ቚ = ቚ

ଶ

√ଷ
ቚ 

Eq’’n of the axis is the line ⊥ 𝑙𝑎𝑟 𝑡𝑜 𝑡ℎ𝑒 𝑑𝑖𝑟𝑒𝑐𝑟𝑡𝑖𝑥  

ℎ 𝑆(−2, 3) is  

) = 0  

) = 0 

0    ∴3𝑥 − 2𝑦 + 12 = 0 
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2, 3) and directrix is 

4=0. Also find the length of the latex rectum and the 

is the eq’’n of the parabola. 
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8. Prove that the area of the triangle inscribed in the parabola 

is  
𝟏

𝟖𝒂
|(𝒚𝟏 − 𝒚𝟐)(𝒚𝟐

ordinates of its vertices.

𝑺𝒐𝒍: Given eq’’n of 

𝐿𝑒𝑡 𝐴 (𝑥ଵ, 𝑦ଵ) = (a𝑡

𝐵 (𝑥ଶ, 𝑦ଶ) = (a𝑡ଶ
ଶ,

𝐶 (𝑥ଷ, 𝑦ଷ) = (a𝑡ଷ
ଶ, 2

𝐴 𝑙𝑖𝑒𝑠 𝑜𝑛 (1) ⇨ 𝑦ଵ
ଶ

∆𝐴𝐵𝐶 In scribed in the parabola

= 
ଵ

ଶ
ቚ
𝑥ଵ − 𝑥ଶ 𝑦ଵ −
𝑥ଶ − 𝑥ଷ 𝑦ଶ −

 

= 
ଵ

ଶ
ቮ
ቀ

௬భ
మି௬మ

మ

ସ௔
 ቁ 𝑦ଵ

ቀ
௬భ

మି௬మ
మ

ସ௔
 ቁ 𝑦ଶ

 

= 
ଵ

଼௔
ฬ
(𝑦ଵ − 𝑦ଶ)(𝑦ଵ

(𝑦ଶ − 𝑦ଷ)(𝑦ଶ

 

= 
(௬భି௬మ)(௬భି௬మ)

଼௔
ฬ
(𝑦ଵ

(𝑦ଶ

 

= 
(௬భି௬మ)(௬భି௬మ)

଼௔
|𝑦ଵ

 

ଵ

଼௔
|(𝑦ଵ − 𝑦ଶ)(𝑦ଶ − 𝑦ଷ)

 

 

 

 

 

 

    

Prove that the area of the triangle inscribed in the parabola 

)( 𝟐 − 𝒚𝟑)(𝒚𝟑 − 𝒚𝟏)| Sq.uints where𝒚𝟏, 𝒚

ordinates of its vertices. 

Given eq’’n of the parabola 𝑦ଶ = 4𝑎𝑥….(1) 

𝑡ଵ
ଶ, 2a𝑡ଵ);     

2a𝑡ଶ)  

2a𝑡ଷ)  

ଶ = 4𝑎𝑥ଵ ⇨ 𝑥ଵ =
௬భ

మ

ସ௔
  

In scribed in the parabola 
− 𝑦ଶ

− 𝑦ଷ
ቚ 

− 𝑦ଶ

− 𝑦ଷ

ቮ 

( + 𝑦ଶ) (𝑦ଵ − 𝑦ଶ)

( + 𝑦ଷ) (𝑦ଶ − 𝑦ଷ)
ฬ 

ฬ
( ଵ + 𝑦ଶ) 1
( ଶ + 𝑦ଷ) 1

ฬ 

+ 𝑦ଶ − 𝑦ଶ − 𝑦ଷ| 

)(𝑦ଷ − 𝑦ଵ)| Sq.uints 
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Prove that the area of the triangle inscribed in the parabola 𝒚𝟐 = 𝟒𝒂𝒙 

𝒚𝟐, 𝒚𝟑 are 
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9. Prove that the area of the triangle formed by the tangents at 

(𝑥ଵ, 𝑦ଵ), (𝑥ଶ, 𝑦ଶ), (𝑥ଷ, 𝑦

 to the   Parabola 𝒚𝟐 =
𝟏

𝟏𝟔𝒂
|(𝒚𝟏 − 𝒚𝟐)(𝒚𝟐 − 𝒚

ordinates of its vertices.

𝑺𝒐𝒍: Given eq’’n of the parabo

𝐿𝑒𝑡 𝐷 (𝑥ଵ, 𝑦ଵ) = (a𝑡ଵ
ଶ

𝐸 (𝑥ଶ, 𝑦ଶ) = (a𝑡ଶ
ଶ, 2a𝑡

𝐹 (𝑥ଷ, 𝑦ଷ) = (a𝑡ଷ
ଶ, 2a𝑡

𝑃𝑜𝑖𝑛𝑡 𝑜𝑓

 

𝐴 = [a𝑡ଵ𝑡ଶ, a(𝑡ଵ + 𝑡ଶ)

𝐵 = [a𝑡ଶ𝑡ଷ, a(𝑡ଶ + 𝑡ଷ)

𝐶 = [a𝑡ଷ𝑡ଵ, a(𝑡ଷ + 𝑡ଵ)

 

∆𝐴𝐵𝐶 In scribed in the parabola

= 
ଵ

ଶ
ቚ
𝑥ଵ − 𝑥ଶ 𝑦ଵ − 𝑦ଶ

𝑥ଶ − 𝑥ଷ 𝑦ଶ − 𝑦ଷ
ቚ

 

= 
ଵ

ଶ
ቚ
a𝑡ଵ𝑡ଶ − a𝑡ଶ𝑡ଷ 𝑎𝑡
a𝑡ଶ𝑡ଷ − a𝑡ଷ𝑡ଵ 𝑎𝑡

 

= 
௔మ

ଶ
ฬ
𝑡ଶ(𝑡ଵ − 𝑡ଷ) (𝑡ଵ

𝑡ଷ(𝑡ଶ − 𝑡ଵ) (𝑡ଶ

 

= 
௔మ(௧భି௧య)(௧మି௧భ)

ଶ
ฬ
𝑡ଶ 1
𝑡ଷ 1

=
௔మ

ଶ
|(𝑡ଵ − 𝑡ଶ)(𝑡ଶ − 𝑡ଷ)(𝑡

     𝑦ଵ = 2a𝑡ଵ ⇨ 𝑡ଵ =
௬భ

ଶ௔
  

= 
௔మ

ଶ
ቚ

(௬భି௬మ)

ଶ௔
.

(௬మି௬య)

ଶ௔
.

(௬యି

ଶ௔

𝟏

𝟏𝟔𝒂
|(𝒚𝟏 − 𝒚𝟐)(𝒚𝟐 − 𝒚𝟑)(

    
MATHEMAITCS 

Prove that the area of the triangle formed by the tangents at 

( 𝑦ଷ) 

= 𝟒𝒂𝒙 is 

𝒚𝟑)(𝒚𝟑 − 𝒚𝟏)| Sq.uints where𝒚𝟏, 𝒚𝟐, 𝒚𝟑

ordinates of its vertices. 

Given eq’’n of the parabola 𝑦ଶ = 4𝑎𝑥….(1) 

, 2a𝑡ଵ);     

𝑡ଶ)  

𝑡ଷ)  

𝑜𝑓 𝑖𝑛𝑡𝑒𝑟𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑠 𝑜𝑓 𝑡𝑎𝑛𝑔𝑒𝑛𝑡𝑠 𝑎𝑟𝑒 

)  ];     

)  ]  

)  ]  

In scribed in the parabola 

ቚ 

𝑡ଵ + a𝑡ଶ − 𝑎𝑡ଶ − a𝑡ଷ

𝑡ଶ + a𝑡ଶ − 𝑎𝑡ଷ − a𝑡ଵ
ቚ 

( − 𝑡ଷ)

( − 𝑡ଵ)
ฬ 

1
1

ฬ = 
௔మ

ଶ
(𝑡ଵ − 𝑡ଷ)(𝑡ଶ − 𝑡ଵ))|𝑡ଶ − 𝑡ଷ| 

) 𝑡ଷ − 𝑡ଵ)| Sq.uints 

 

ି௬భ)

௔
ቚ Sq.uints 

)(𝒚𝟑 − 𝒚𝟏)| Sq.uints. 
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Prove that the area of the triangle formed by the tangents at 

𝟑 are 
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Q.No: 20 

10. If a normal chord at point ‘t’ on the parabola 

right angle at vertex, then prove that 

Sol: Given eq’’n of the parabola 

Eq’’n of the normal at ‘t’ on the parabola is 

𝑦 + 𝑥𝑡 = 2𝑎𝑡 + 𝑎𝑡ଷ

ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑖𝑠𝑖𝑛𝑔 (1)

𝑦ଶ = 4𝑎𝑥(1)  

⇨ 𝑦ଶ = 4𝑎𝑥(
 ௬ା௫௧

ଶ௔௧ା௔௧

⇨𝑦ଶ = 4𝑥(
 ௬ା௫௧

ଶ௧ା௧య
)  

⇨𝑦ଶ(2𝑡 + 𝑡ଷ) = 4𝑥

⇨𝑦ଶ(2𝑡 + 𝑡ଷ) = 4𝑥𝑦

⇨4𝑡𝑥ଶ − 𝑦ଶ(2𝑡 + 𝑡

 

 

Subtends a right angle

⇨4𝑡 − 2𝑡 − 𝑡ଷ = 0

⇨2𝑡 − 𝑡ଷ = 0 

⇨𝑡(2 − 𝑡ଶ) = 0 

⇨ 𝑡 = 0 𝑎𝑛𝑑    𝑡ଶ =

𝒕 = ±√𝟐  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

If a normal chord at point ‘t’ on the parabola 𝒚𝟐 = 𝟒𝒂𝒙

right angle at vertex, then prove that 𝒕 = ±√𝟐 

Given eq’’n of the parabola 𝑦ଶ = 4𝑎𝑥……. (1) 

Eq’’n of the normal at ‘t’ on the parabola is  
ଷ ⇨

 ௬ା௫௧

ଶ௔௧ା௔ య
= 1 … … . (2)   

) Using (2) we get,  

௫௧

௧య
)  

 

𝑥(𝑦 + 𝑥𝑡) 

𝑥𝑦 + 4𝑥ଶ𝑡 

𝑡ଷ) + 4𝑥𝑦 = 0 

Subtends a right angle 𝑐𝑜𝑒𝑓𝑓 𝑥ଶ − 𝑐𝑜𝑒𝑓𝑓 𝑦ଶ = 0 

0 

= 2  
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𝟒𝒂𝒙 subtends a 
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       SOME STANDARD ELEMENTRY INTEGRALS

1. 
𝒅

𝒅𝒙
(𝒄) = 𝟎 ⇨

 

2. 
𝒅

𝒅𝒙
ቀ

𝒙𝒏శ𝟏

𝒏ା𝟏
ቁ =

𝟏

𝒏ା

 

3. 
𝒅

𝒅𝒙
(𝒙) = 𝟏 ⇨

 

4. 
𝒅

𝒅𝒙
(𝒌𝒙) = 𝒌 ⇨

 

 

5. 
𝒅

𝒅𝒙
(𝐥𝐨𝐠 |𝒙|) =

 

6. 
𝒅

𝒅𝒙
൫√𝒙൯ =

𝟏

𝟐√𝒙

 

 

7. ∫
|𝒙|

𝒙
𝒅𝒙 = |𝒙|

 

8. 
𝒅

𝒅𝒙
(𝒆𝒙) = 𝒆𝒙 ⇨

 

 

9. 
𝒅

𝒅𝒙
ቀ

𝒂𝒙

𝐥𝐨𝐠 𝒂
ቁ =

𝒂

𝐥𝐨𝐠

 

10. 
𝒅

𝒅𝒙
(𝒄𝒐𝒔𝒙

 

11. 
𝒅

𝒅𝒙
(𝒔𝒊𝒏𝒙

⇨ ∫ 𝒄𝒐𝒔𝒙 𝒅𝒙

    

SOME STANDARD ELEMENTRY INTEGRALS 

∫(𝟎). 𝒅𝒙 = 𝒄 

𝟏

ା𝟏
. (𝑛 + 1)𝒙𝒏 = 𝒙𝒏    ⇨ ∫ 𝒙𝒏𝒅𝒙 =

∫ 𝟏𝒅𝒙 = 𝒙 + 𝒄. 

⇨ ∫ 𝒌𝒅𝒙 = 𝒌𝒙 + 𝒄. 

) =
𝟏

𝒙
⇨ ∫

𝟏

𝒙
𝒅𝒙 = 𝐥𝐨𝐠 |𝒙| + 𝒄. 

൯
𝒙

⇨ ∫
𝟏

√𝒙
𝒅𝒙 = 𝟐√𝒙 + 𝒄. 

+ 𝒄 

⇨ ∫ 𝒆𝒙𝒅𝒙 = 𝒆𝒙 + 𝒄. 

𝒂𝒙

𝐥𝐨𝐠 𝒂
(𝐥𝐨𝐠 𝒂) = 𝒂𝒙    ⇨ ∫ 𝒂𝒙𝒅𝒙 =

𝒂

𝐥𝐨𝐠

𝒄𝒐𝒔𝒙) = −𝒔𝒊𝒏𝒙   ⇨ ∫ 𝒔𝒊𝒏𝒙 𝒅𝒙 = −𝒄𝒐𝒔𝒙

𝒔𝒊𝒏𝒙) = 𝒄𝒐𝒔𝒙 

= 𝒔𝒊𝒏𝒙 + 𝒄.  

  
Quadratic expressions 

MATHEMAITCS -2A 

=
𝒙𝒏శ𝟏

𝒏ା𝟏
+ 𝒄.  

𝒂𝒙

𝐥𝐨𝐠 𝒂
+ 𝒄.  

𝒄𝒐𝒔𝒙 + 𝒄.  
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12. 
𝒅

𝒅𝒙
(𝒕𝒂𝒏𝒙) =

⇨ ∫ 𝒔𝒆𝒄𝟐𝒙 𝒅𝒙 =

 

 

13. 
𝒅

𝒅𝒙
(𝒄𝒐𝒕𝒙) =

⇨ ∫ 𝒄𝒐𝒔𝒆𝒄𝟐𝒙 𝒅𝒙

 

14. 
𝒅

𝒅𝒙
(𝒔𝒆𝒄𝒙) =

⇨ ∫ 𝒔𝒆𝒄𝒙. 𝒕𝒂𝒏𝒙 

 

 

15. 
𝒅

𝒅𝒙
(𝒄𝒐𝒔𝒆𝒄𝒙

⇨ ∫ 𝒄𝒐𝒔𝒆𝒄𝒙. 𝒄𝒐𝒕𝒙𝒅𝒙

 

16. 
𝒅

𝒅𝒙
(𝐬𝐢𝐧ି𝟏 𝒙

⇨ ∫
𝟏

ඥ𝟏ି𝒙𝟐
𝒅𝒙 = 𝐬𝐢𝐧

 

 

17. 
𝒅

𝒅𝒙
(𝐜𝐨𝐬ି𝟏 𝒙

⇨ ∫ −
𝟏

ඥ𝟏ି𝒙𝟐
𝒅𝒙 =

 

18. 
𝒅

𝒅𝒙
(𝐭𝐚𝐧ି𝟏 𝒙

⇨ ∫
𝟏

𝟏ା𝒙𝟐 𝒅𝒙 = 𝐭𝐚𝐧

 

 

    

Quadratic expressions

MATHEMAITCS 

) = 𝒔𝒆𝒄𝟐𝒙 

= 𝒕𝒂𝒏𝒙 + 𝒄.  

) = −𝒄𝒐𝒔𝒆𝒄𝟐𝒙 

𝒅𝒙 = −𝒄𝒐𝒕𝒙 + 𝒄.  

) = 𝒔𝒆𝒄𝒙. 𝒕𝒂𝒏𝒙 

 𝒅𝒙 = 𝒔𝒆𝒄𝒙 + 𝒄.  

𝒄𝒐𝒔𝒆𝒄𝒙) = −𝒄𝒐𝒔𝒆𝒄𝒙. 𝒄𝒐𝒕𝒙 

𝒄𝒐𝒕𝒙𝒅𝒙 = −𝒄𝒐𝒔𝒆𝒄𝒙 + 𝒄.  

𝒙) =
𝟏

ඥ𝟏ି𝒙𝟐
 

𝐬𝐢𝐧ି𝟏 𝒙 + 𝒄.  

𝒙) = −
𝟏

ඥ𝟏ି𝒙𝟐
 

= 𝐜𝐨𝐬ି𝟏 𝒙 + 𝒄.  

𝒙) =
𝟏

𝟏ା𝒙𝟐 

𝐭𝐚𝐧ି𝟏 𝒙 + 𝒄. 

  
Quadratic expressions 
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AIMSTUTORIAL 

Q.No: 20 &21 

Model-1: [𝑻𝒚𝒑𝒆 −

1. ∫
𝒙ା𝟏

𝒙𝟐ା𝟑𝒙ା𝟏𝟐
𝒅𝒙

Sol:  

      { L = AQ’ +  B }   

Let  𝑥 + 1 =

⇨𝑥 + 1 = 𝐴(

⇨ 𝑥 + 1 = 2

𝑒𝑞𝑢𝑎𝑡𝑖𝑛𝑔 𝑐𝑜

2A=1 ⇨A= 

 

Now I=∫
௫

௫మା

 

=𝐴 ∫
൫௫మାଷ௫ା

௫మାଷ௫ା

 

 

=
ଵ

ଶ
𝑙𝑜𝑔|𝑥ଶ +

 

 

 

 

∴ ∫
𝒇ᇲ(𝒙)

𝒇(𝒙)
𝒅𝒙

Part-1 

Part-2 

    

− 𝑰] 

𝒅𝒙 ቂ  ∴ ∫
𝒑𝒙ା𝒒

𝒂𝒙𝟐ା𝒃𝒙ା𝒄
𝒅𝒙 𝑶𝑹 ∫

𝑳

𝑸
𝒅𝒙    

{ L = AQ’ +  B }    

= [𝐴(𝑥ଶ + 3𝑥 + 12)ᇱ + 𝐵] … … … 

(2𝑥 + 3) + 𝐵 

2𝐴𝑥 + 3𝐴 + 𝐵  

𝑐𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥 & 𝑐𝑜𝑛𝑠𝑡𝑠 𝑜𝑛 𝐵

 
ଵ

 ଶ
  ;        3A+ B=1 ⇨B=1-3ቀ

ଵ

ଶ
ቁ  ⇨B= 

௫ାଵ

ାଷ௫ାଵଶ
𝑑𝑥 = ∫

ቂ஺൫௫మାଷ௫ାଵଶ
ᇲ
ା஻ቃ 

௫మାଷ௫ାଵ
𝑑𝑥

ାଵଶ൯
ᇲ

ାଵଶ
𝑑𝑥 + 𝐵 ∫

ଵ

௫మାଷ௫ାଵ
𝑑𝑥 

+ 3𝑥 + 12|+B Iଵ (consider) … (2)

( )

( )
𝒅𝒙=𝒍𝒐𝒈|𝒇(𝒙)|+c 
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  ቃ   

 (1) 

𝐵. 𝑆  

ቁ ⇨B= - 
ଵ

ଶ
 

ቃ
𝑑𝑥  

) 
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 Iଵ = ∫
ଵ

௫మାଷ௫ାଵଶ

 =∫
ଵ

[௫మାଷ௫ାቀ
య

మ
ቁ

మ
ି

             add    and    sub

=∫
ଵ

ቀ௫ା
య

మ
ቁ

మ
ି 

వ

ర
 ାଵଶ

= ∫
ଵ

ቀ௫ା
య

మ
ቁ

మ
ା 

యవ

ర

𝑑𝑥

 

=∫
ଵ

ቀ௫ା
య

మ
ቁ

మ
ା൬

√యవ

మ
൰

మ

=
ଵ

√యవ

మ

tanିଵ ቜ
௫ ା

√యవ

మ

=
ଶ

√ଷଽ
tanିଵ ቒ

ଶ௫ା

√ଷଽ

  

∫
௫ାଵ

௫మା௫ାଵ
𝑑𝑥 =

ଵ

ଶ

I= 
ଵ

ଶ
𝑙𝑜𝑔|𝑥ଶ + 𝑥

 

 

 

 

   

Part-3 

    

Quadratic expressions
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ଵଶ
𝑑𝑥 

ቁ ିቀ
య

మ
ቁ

మ
ାଵଶ]

𝑑𝑥          

add    and    sub         ቀ
௫ି௖଴௘

ଶ
ቁ

ଶ
=ቀ

ଷ

ଶ
ቁ

ଶ
 

ଵଶ
𝑑𝑥 

𝑑𝑥  

൬ ൰
మ 𝑑𝑥 

ቜ
ା 

య

మ
యవ

ቝ 

ቒ
ାଷ

ଷଽ
ቓ + 𝑐  

ଵ

ଶ
𝑙𝑜𝑔|𝑥ଶ + 𝑥 + 1| +

ଵ

ଶ

ଵ

√య

మ

tanିଵ ቒ
ଶ௫

√

𝑥 + 1| +
ଵ

√ଷ
tanିଵ ቒ

ଶ௫ାଵ

√ଷ
ቓ + 𝑐 

  

∴ න
𝟏

𝑿𝟐 + 𝒂𝟐
𝒅𝒙 =

𝟏

𝒂
𝐭𝐚𝐧ି

  
Quadratic expressions 
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ቒ
௫ାଵ

√ଷ
ቓ + 𝑐  

ି𝟏 ቒ
𝒙

𝒂
ቓ + 𝒄 
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[𝑻𝒚𝒑𝒆 − 𝑰𝑰]

2. ∫
𝟐𝒙ା𝟓

ඥ𝒙𝟐ି𝟐𝒙ା𝟏𝟎
𝒅𝒙

      { L = AQ’ +  B }  

𝑙𝑒𝑡 2𝑥 + 5 =

2𝑥 + 5 = 𝐴(

2𝑥 + 5 = 2𝐴𝑥

𝑒𝑞𝑢𝑎𝑡𝑖𝑛𝑔 𝑐𝑜

2A=2⇨A= 1

 

Now     I=∫
√

=1 ∫
൫௫మିଶ௫ା

√௫మିଶ௫

 

 

 

    = 2√𝑥ଶ −

 

 

 

 

 

 

∫
𝒇ᇲ(𝒙

ඥ𝒇(𝒙

Part-2 

Part-1 

    

]  

𝒅𝒙 ൤  ∴ ∫
𝒑𝒙ା𝒒

ඥ𝒂𝒙𝟐ା𝒃𝒙ା𝒄
𝒅𝒙 𝑶𝑹 ∫

𝑳

ඥ𝑸
𝒅𝒙

{ L = AQ’ +  B }   

= [𝐴(𝑥ଶ − 2𝑥 + 10)ᇱ + 𝐵]  𝑒𝑞ᇱ𝑛 …

(2𝑥 − 2) + 𝐵  

𝐴𝑥 − 2𝐴 + 𝐵  

𝑐𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥 & 𝑐𝑜𝑛𝑠𝑡𝑠 𝑜𝑛 𝐵

1          -2A+B=5⇨B=5+ (2A) ⇨B= 

ଶ௫ାହ

√௫మିଶ௫ାଵ଴
𝑑𝑥 = ∫

[஺൫௫మିଶ௫ାଵ଴൯
ᇲ
ା ஻

√௫మିଶ௫ାଵ଴

ାଵ଴൯
ᇲ

௫ାଵ଴
𝑑𝑥 + 𝐵 ∫

ଵ

√௫మିଶ௫ାଵ
𝑑𝑥 

2𝑥 + 10+𝐵 Iଵ (consider) … (2) 

(𝒙)

ඥ (𝒙)
𝒅𝒙=𝟐ඥ𝒇(𝒙)+c 
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ඥ
𝒅𝒙      ൨ 

… (1)  

𝐵. 𝑆  

⇨B=5+ (2A) ⇨B=  7 

൯ ஻] 
𝑑𝑥  
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 Iଵ = ∫
ଵ

√௫మିଶ௫ା

=∫
ଵ

ඥ௫మିଶ௫ା(ଵ)మି

 {   add    and    sub

=∫
ଵ

ඥ(௫ିଵ)మାଽ
𝑑𝑥

=∫
ଵ

ඥ(௫ିଵ)మା𝟑𝟐
𝑑𝑥

=sinhିଵ ቒ
௫ିଵ

ଷ
ቓ +

∴ ∫
ଶ௫ାହ

√௫మିଶ௫ାଵ଴
𝑑𝑥

 

 

 

 

 

 

 

 

 

 

 

 

Part-3 

    

Quadratic expressions

MATHEMAITCS 

ଵ଴
𝑑𝑥  

( ) ି(ଵ)మାଵ଴
𝑑𝑥      

{   add    and    sub         ቀ
௫ି௖଴௘

ଶ
ቁ

ଶ
=ቀ

ଵ

ଶ
ቁ

ଶ
} 

𝑑𝑥 

𝑑𝑥 

ቓ + 𝑐 

𝑑𝑥 = 2√𝑥ଶ − 2𝑥 + 10 + 7 sinhିଵ

∴ න
𝟏

√𝒂𝟐 + 𝒙𝟐
𝒅𝒙 = 𝐬𝐢𝐧𝐡

 

  
Quadratic expressions 
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ଵ ቒ
௫ିଵ

ଷ
ቓ + 𝑐   

𝐬𝐢𝐧𝐡ି𝟏 ቒ
𝒙

𝒂
ቓ + 𝒄 
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3. ∫ ට
𝟓ି𝒙

𝒙ି𝟐
𝒅𝒙 =

൤  ∴ ∫
𝒑𝒙ା𝒒

ඥ𝒂𝒙𝟐ା𝒃𝒙

Sol:         { L = AQ’ +  B }  

Let  5 − 𝑥 =

5 − 𝑥 = 𝐴(−

5 − 𝑥 = −2𝐴𝑥

𝑒𝑞𝑢𝑎𝑡𝑖𝑛𝑔 𝑐𝑜

-2A= -1⇨A= 

 

Now   I=∫
√ି

 

= 
ଵ

ଶ
∫

൫ି௫మା଻௫

√ି௫మା଻

 

 

 

    = 
ଵ

ଶ
 2√−𝑥

 

 

 

 

∴ ∫
𝒇

ඥ

Part-2 

Part-1 

    

= ∫
𝟓ି𝒙

ඥ(𝒙ି𝟐)(𝟓ି𝒙)
𝒅𝒙 = ∫

𝟓ି𝒙

ඥି𝒙𝟐ା𝟕𝒙ି𝟏𝟎

𝒒

𝒃𝒙ା𝒄
𝒅𝒙 𝑶𝑹 ∫

𝑳

ඥ𝑸
𝒅𝒙     ൨ 

{ L = AQ’ +  B }   

= [𝐴(−𝑥ଶ + 7𝑥 − 10)ᇱ + 𝐵]  𝑒𝑞ᇱ𝑛 

−2𝑥 + 7) + 𝐵  

𝐴𝑥 + 7𝐴 + 𝐵  

𝑐𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑥  &   𝑐𝑜𝑛𝑠𝑡𝑠 𝑜𝑛

⇨A= 
ଵ

 ଶ
  ;        7A+ B=5 ⇨B=5-7A⇨B= 

ହି௫

ି௫మା଻௫ିଵ଴
𝑑𝑥 = ∫

ቂ஺൫ି௫మା଻௫ିଵ଴൯
ᇲ
ା

√ି௫మା଻௫ିଵ

௫ିଵ ൯
ᇲ

଻௫ିଵ଴
𝑑𝑥 +

ଷ

ଶ
∫

ଵ

√ି௫మା଻௫ିଵ଴
𝑑𝑥 

𝑥ଶ + 7𝑥 − 10+  BIଵ (consider) …

𝒇ᇲ(𝒙)

ඥ𝒇(𝒙)
𝒅𝒙 =  𝟐ඥ𝒇(𝒙)+c 
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𝟏𝟎
𝒅𝒙 = 

   

𝑜𝑛 𝐵. 𝑆  

⇨B= 5 −
଻

ଶ
=

ଷ

ଶ
 

൯ ା஻ቃ 
𝑑𝑥  

) (2) 
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 Iଵ = ∫
ଵ

√ି௫మା଻௫

   {   add    and    sub

=∫
ଵ

ඨି൤௫మି଻௫ାቀ
ళ

మ

=
ଵ

ඨି൤ቀ௫ି 
ళ

మ
ቁ

మ
ାଵ଴

= 
ଵ

ඨି൤ቀ௫ି 
ళ

మ
ቁ

మ
ି  

వ

ర
 ൨

=
ଵ

ඨ൤ቀ
య

మ
ቁ

మ
ି ቀ௫ି 

ళ

మ
ቁ

మ

= sinିଵ ቜ
௫ ି 

ళ

మ
య

మ

ቝ +

 =sinିଵ ቒ
ଶ௫ି଻

ଷ
ቓ +

∫ ට
𝟓ି𝒙

𝒙ି𝟐
𝒅𝒙 =  √

 

 

 

 

 

 

Part-3 
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MATHEMAITCS 

ିଵ଴
𝑑𝑥 =∫

ଵ

ඥି[௫మି଻௫ାଵ଴]
𝑑𝑥      

{   add    and    sub         ቀ
௫ି௖଴௘௙௙

ଶ
ቁ

ଶ
=ቀ

଻

ଶ
ቁ

ଶ
} 

ଵ

ቀ
ళ

మ
ቁ

మ
ାଵ଴ିቀ

ళ

మ
ቁ

మ
 ൨

𝑑𝑥 

ଵ଴ି 
రవ

ర
 ൨

𝑑𝑥  

൨

𝑑𝑥 

ቁ  ൨

𝑑𝑥 

ቝ + 𝑐   

ቓ + 𝑐 

√−𝑥ଶ + 7𝑥 − 10 +
ଷ

ଶ
sinିଵ ቒ

ଶ௫ି଻

ଷ
ቓ

∴ න
𝟏

√𝒂𝟐 − 𝒙𝟐
𝒅𝒙 = 𝐬𝐢𝐧

 

  
Quadratic expressions 
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ቓ + 𝑐  

𝐬𝐢𝐧ି𝟏 ቒ
𝒙

𝒂
ቓ + 𝒄 
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4. ∫
𝒙ା𝟏

ඥ𝒙𝟐ି𝒙ା𝟏
𝒅𝒙 

𝑺𝒐𝒍: 𝑹𝒖𝒍𝒆: 𝑳 = 𝑨𝑸

LET   𝑥 + 1 = [𝐴(𝑥

𝑥 + 1 = 𝐴(2𝑥 − 1)

𝑥 + 1 = 2𝐴𝑥 − 𝐴 +

𝑒𝑞𝑢𝑎𝑡𝑖𝑛𝑔 𝑐𝑜 − 𝑒𝑓𝑓𝑖𝑒𝑐𝑒𝑛𝑡

2A=1⇨A= 
ଵ

 ଶ
  ;        

 

𝐼 = ∫
௫ାଵ

√௫మି௫ାଵ
𝑑𝑥  

 

=∫
ቂ
భ

మ
൫௫మି௫ାଵ൯

ᇲ
ା

య

మ
ቃ 

√௫మି௫ାଵ
𝑑𝑥

 

=
ଵ

ଶ
∫

൫௫మି௫ାଵ൯
ᇲ

√௫మି௫ାଵ
𝑑𝑥 −

 

 

 

    =
ଵ

ଶ
 2√𝑥ଶ − 𝑥 + 1

 

 

 

∴ ∫
𝒇ᇲ(𝒙)

ඥ𝒇(𝒙)
𝒅𝒙=𝟐ඥ𝒇(𝒙)

    

 ൤  ∴ ∫
𝒑𝒙ା𝒒

ඥ𝒂𝒙𝟐ା𝒃𝒙ା𝒄
𝒅𝒙   ൨ ൤  ∴ ∫

𝑳

ඥ𝑸
𝒅𝒙

𝑨𝑸’ + 𝑩  

(𝑥ଶ − 𝑥 + 1)ᇱ + 𝐵]   𝑒𝑞′𝑛  

) + 𝐵  

+ 𝐵  

𝑒𝑓𝑓𝑖𝑒𝑐𝑒𝑛𝑡 𝑜𝑓 𝑥 & 𝑐𝑜𝑛𝑠𝑡𝑠 𝑜𝑛 𝐵. 𝑆  

;        -A+B=1 ⇨B=1+ቀ
ଵ

ଶ
ቁ⇨B= 

ଷ

ଶ
 

ቃ
𝑑𝑥  

−
ଵ

ଶ
∫

ଵ

√௫మି௫ାଵ
𝑑𝑥 

1+
ଷ

ଶ
∫

ଵ

√௫మି௫ାଵ
𝑑𝑥 

ඥ ( )+c 

PART

PART-2 
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ඥ
𝒅𝒙   ൨ 

PART-1 
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Consider: 

 Iଵ = ∫
ଵ

√௫మି௫ାଵ
𝑑𝑥  

=∫
ଵ

ට௫మି௫ାቀ
భ

మ
ቁ

మ
ିቀ

భ

మ
ቁ

మ
ାଵ

𝑑𝑥

=∫
ଵ

ටቀ௫ି
భ

మ
ቁ

మ
ି 

భ

ర
 ାଵ

𝑑𝑥 

= ∫
ଵ

ቀ௫ି
భ

మ
ቁ

మ
ା 

య

ర

𝑑𝑥  

=∫
ଵ

ቀ௫ି
భ

మ
ቁ

మ
ା൬

√య

మ
൰

మ 𝑑𝑥 

=sinhିଵ ቜ
௫ ି 

భ

మ

√య

మ

ቝ + 𝑐  

  =sinhିଵ ቒ
ଶ௫ିଵ

√ଷ
ቓ + 𝑐 

∫
௫ାଵ

√௫మି௫ାଵ
𝑑𝑥 = √𝑥ଶ −
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𝑑𝑥 

 

− 𝑥 + 1 +
ଷ

ଶ
sinhିଵ ቒ

ଶ௫ିଵ

√ଷ
ቓ + 𝑐  

∴ න
𝟏

√𝒂𝟐 + 𝒙𝟐
𝒅𝒙 =

PART-3 
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= 𝐬𝐢𝐧𝐡ି𝟏 ቒ
𝒙

𝒂
ቓ + 𝒄 
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[𝑻𝒚𝒑𝒆 − 𝑰𝑰𝑰

5. ∫(𝟔𝒙 + 𝟓)√𝟔

𝑠𝑜𝑙:   

 

6𝑥 + 5 = [𝐴(6 − 2

⇨ 6𝑥 + 5 = 𝐴(−4𝑥

⇨ 6𝑥 + 5 = −4𝐴𝑥

𝑒𝑞𝑢𝑎𝑡𝑖𝑛𝑔 𝑐𝑜 − 𝑒𝑓𝑓𝑖𝑒𝑐𝑒𝑛𝑡

-4A=6⇨A= 
ିଷ

ଶ
          

Sub A, B in eq’’n (1)

𝐼 = ∫(6𝑥 + 5)√6

 

= ∫ ቂ
ିଷ

ଶ
(6 − 2𝑥ଶ

 

= −
ଷ

ଶ
∫(6 − 2𝑥ଶ

 

 

 

=−
𝟑

𝟐

൫଺ିଶ௫మା௫൯
య
మ

య

మ

+
ଵଷ

ଶ

 

 

 

L=AQ’+B

න{𝒇(𝒙)}

    

𝑰𝑰𝑰] ൤  ∴ න(𝒑𝒙 + 𝒒)ඥ𝒂𝒙𝟐 + 𝒃𝒙 + 𝒄

𝟔 − 𝟐𝒙𝟐 + 𝒙 𝒅𝒙 

2𝑥ଶ + 𝑥)ᇱ + 𝐵]  𝑒𝑞ᇱ𝑛(1)  

𝑥 + 1) + 𝐵  

+ 𝐴 + 𝐵  

𝑒𝑓𝑓𝑖𝑒𝑐𝑒𝑛𝑡 𝑜𝑓 𝑥 & 𝑐𝑜𝑛𝑠𝑡𝑠 𝑜𝑛 𝐵. 𝑆  

          A+B=5 ⇨B=5 - ቀ
ିଷ

ଶ
ቁ ⇨B= 

ଵଷ

ଶ
  

Sub A, B in eq’’n (1) 

6 − 2𝑥ଶ + 𝑥 𝑑𝑥  

ଶ + 𝑥)ᇱ +
ଵଷ

ଶ
ቃ √6 − 2𝑥ଶ + 𝑥 𝑑𝑥   

+ 𝑥)ᇱ √6 − 2𝑥ଶ + 𝑥 𝑑𝑥   +
ଵଷ

ଶ
√6

൯ ଵଷ

ଶ
√6 − 2𝑥ଶ + 𝑥 𝑑𝑥 

L=AQ’+B 

( )}𝟏/𝟐 𝒇ᇱ(𝒙)𝒅𝒙 =
{𝒇(𝒙)}

𝟑

𝟐

𝟑

𝟐

+ 𝒄. 
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𝒄𝒅𝒙   ൨ 

 

− 2𝑥ଶ + 𝑥 𝑑𝑥 
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Consider: ∫ √6 − 2𝑥

 

=∫ ට−2(𝑥ଶ −
௫

ଶ
− 3

 

= ∫ ට−2 ൤𝑥ଶ −
௫

ଶ
+

 

= ∫ ට−2 ൤ቀ𝑥 −
ଵ

ସ
ቁ

ଶ

 

= ∫ ට−2 ൤ቀ𝑥 −
ଵ

ସ
ቁ

ଶ

 

= ∫ ට−2 ൤ቀ𝑥 −
ଵ

ସ
ቁ

ଶ

 

= ∫ √2ට൤ቀ
଻

ସ
ቁ

ଶ
− ቀ𝑥

 

 

 

 

= √2
(௫ି

భ

ర
)

ଶ
ටቀ

଻

ସ
ቁ

ଶ
−

= √2
(ସ௫ିଵ)

଼
ටቀ

଻

ସ
ቁ

ଶ
−

𝐼 =

−(6 − 2𝑥ଶ + 𝑥)
య

మ +

ଵଷ

ଶ
√2 ቊ

(ସ௫ିଵ)

଼
ටቀ

଻

ସ
ቁ

ଶ
−
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𝑥ଶ + 𝑥 𝑑𝑥 

3) 𝑑𝑥        add    and sub    ቀ
௫ି௖଴௘

ଶ

ቀ
ଵ

ସ
ቁ

ଶ
− ቀ

ଵ

ସ
ቁ

ଶ
 − 3൨ 𝑑𝑥    

ቁ −
ଵ

ଵ଺
 − 3൨ 𝑑𝑥  

ቁ −
ସଽ

ଵ଺
൨ 𝑑𝑥  

ቁ − ቀ
଻

ସ
ቁ

ଶ
൨ 𝑑𝑥  

ቀ𝑥 −
ଵ

ସ
ቁ

ଶ
൨ 𝑑𝑥  

ቁ − ቀ𝑥 −
ଵ

ସ
ቁ

ଶ
+

ସଽ/ଵ଺

ଶ
sinିଵ ቆ

௫ି
భ

ర

଻/ସ
ቇ  

ቁ − ቀ𝑥 −
ଵ

ସ
ቁ

ଶ
+

ସଽ/ଵ଺

ଶ
sinିଵ ቀ

ସ௫ିଵ

଻
ቁ +C

ቁ − ቀ𝑥 −
ଵ

ସ
ቁ

ଶ
+

ସଽ/ଵ଺

ଶ
sinିଵ ቀ

ସ௫ିଵ

଻
ቁ ቋ  

∴ න ඥ𝒂𝟐 − 𝒙𝟐𝒅𝒙 =
𝐱

𝟐
ඥ𝒂𝟐 − 𝒙𝟐 +

𝐚

𝟐
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௘௙௙
ቁ

ଶ
=ቀ

ଵ

ସ
ቁ

ଶ
 

ቇ

ቁ +C 

ቁ ቋ    

𝐚𝟐

𝟐
𝐬𝐢𝐧ି𝟏 ቀ

𝒙

𝒂
ቁ + 𝒄 
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6. ∫(𝟑𝐱 − 𝟐)√𝟐𝐱

 

 

𝑠𝑜𝑙:   3𝑥 − 2 = [𝐴(

⇨

𝑒𝑞𝑢𝑎𝑡𝑖𝑛𝑔 𝑐𝑜

4A=3 ⇨A= 
ଷ  

ସ 
;  -A+B=

I=∫(3x − 2)√

 

 

= ∫ ቂ
ଷ

ସ
(2𝑥ଶ − 𝑥 +

 

 

=
ଷ

ସ
∫(2𝑥ଶ − 𝑥 +

 

 

 

=
𝟑

𝟒

൫ଶ௫మି௫ାଵ൯
య
మ

య

మ

 - 
ହ

ସ
√2

 

 

 

Rule: (𝑝𝑥 +

 

න{𝒇(𝒙)}𝒏. 𝒇ᇱ(

    

𝟐𝐱𝟐 − 𝐱 + 𝟏  𝐝𝐱  

[ (2𝑥ଶ − 𝑥 + 1)ᇱ + 𝐵]  𝑒𝑞ᇱ𝑛(1) 

⇨ 3𝑥 − 2 = 𝐴(4𝑥 − 1) + 𝐵 

⇨ 3𝑥 − 2 = 4𝐴𝑥 − 𝐴 + 𝐵 

𝑐𝑜 − 𝑒𝑓𝑓𝑖𝑒𝑐𝑒𝑛𝑡 𝑜𝑓 𝑥 & 𝑐𝑜𝑛𝑠𝑡𝑠 𝑜𝑛

A+B=-2⇨B= -2 + ቀ
ଷ

ସ
ቁ⇨B= 

ିହ

ସ
 

√2xଶ − x + 1  dx  

+ 1)ᇱ −
ହ

ସ
ቃ √2𝑥ଶ − 𝑥 + 1 𝑑𝑥   

1)ᇱ √2𝑥ଶ − 𝑥 + 1 𝑑𝑥-
ହ

ସ
√2𝑥ଶ − 𝑥

2𝑥ଶ − 𝑥 + 1 𝑑𝑥 

+ 𝑞) = 𝐴(𝑎𝑥ଶ + 𝑏𝑥 + 𝑐)′+B 

(𝒙)𝒅𝒙 =
{𝒇(𝒙)}𝒏ା𝟏

𝒏 + 𝟏
+ 𝒄. 
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𝑥 + 1 𝑑𝑥 
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Consider:∫ √2𝑥ଶ −

 

=∫ ට2(𝑥ଶ −
௫

ଶ
+

ଵ

ଶ
) 

 

= ∫ ට2[𝑥ଶ −
௫

ଶ
+ ቀ

ଵ

ସ

 

= ∫ ට2 ൤ቀ𝑥 −
ଵ

ସ
ቁ

ଶ
+

 

= ∫ ට2 ൤ቀ𝑥 −
ଵ

ସ
ቁ

ଶ
+

 

= ∫√2ඨ൤ቀ𝑥 −
ଵ

ସ
ቁ

ଶ
+

 

 

 

 

=
ቀ௫ି

భ

ర
ቁ

ଶ
ටቀ𝑥 −

ଵ

ସ
ቁ

ଶ
+

=
(ସ௫ିଵ)

଼
ටቀ𝑥 −

ଵ

ସ
ቁ

ଶ

I=𝟑

𝟒

൫ଶ௫మି௫ାଵ൯
య
మ

య

మ

−
ହ√ଶ

ସ

=
൫ଶ௫మି௫ାଵ൯

య
మ

ଶ
− ቄ

ହ

ଷଶ
(4x − 1)√2

 

∴ න ඥ𝒂𝟐 + 𝒙𝟐𝒅𝒙

    

Quadratic expressions

MATHEMAITCS 

𝑥 + 1 𝑑𝑥 

 𝑑𝑥 

ቀ
ଵ

ସ
ቁ

ଶ
+

ଵ

ଶ
− ቀ

ଵ

ସ
ቁ

ଶ
] 𝑑𝑥  

ቁ +
ଵ

ଶ
 −

ଵ

ଵ଺
൨ 𝑑𝑥  

ቁ +
଻

ଵ଺
൨ 𝑑𝑥  

ቁ + ቀ
√଻

ସ
ቁ

ଶ

൨ 𝑑𝑥  

ቁ +
଻

ଵ଺
+

଻/ଵ଺

ଶ
sinhିଵ ቆ

௫ି
భ

ర

√଻/ସ
ቇ  

ቁ +
଻

ଵ଺
+

଻/ଵ଺

ଶ
sinhିଵ ቀ

ସ௫ିଵ

√଻
ቁ  

ቊ
(ସ௫ିଵ)

଼
ටቀ𝑥 −

ଵ

ସ
ቁ

ଶ

+ ቀ
√଻

ସ
ቁ

ଶ

+
ళ

భల

ଶ
sinhିଵ ቀ

ସ௫ି

√଻

2𝑥ଶ − 𝑥 + 1 −
ଷହ

଺ସ√ଶ
sinhିଵ ቀ

ସ௫ିଵ

√଻
ቁቅ + 𝑐  

𝒅𝒙 =
𝐱

𝟐
ඥ𝒂𝟐 + 𝒙𝟐 +

𝐚𝟐

𝟐
𝐬𝐢𝐧𝐡ି𝟏 ቀ

𝒙

𝒂
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ቀ
ିଵ

଻
ቁቋ + 𝑐  

ቀ
𝒙

𝒂
ቁ + 𝒄 
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[𝑻𝒚𝒑𝒆 − 𝑰𝑽] ∫
(𝒑𝒙ା

7. ∫
𝟏

(𝟏ା𝒙)ඥ𝟑ା𝟐𝒙ି𝒙

𝑠𝑜𝑙:  Put (1+x) =

 

𝑑𝑖𝑓𝑓 . 𝑤. 𝑟. 𝑡 𝑥     

    𝑎𝑛𝑑 𝑥 =
ଵ

௧
−

∫
ଵ

(ଵା௫)√ଷାଶ௫ି௫మ
𝑑𝑥 

 

∫
ଵ

భ

೟
ටଷାଶቀ

భష೟

೟
ቁିቀ

భష೟

೟
ቁ

 

= − ∫
ଵ

భ

೟
ටయ೟మశమ೟(భష೟

೟

 

= − න ଵ

௧మ ඥ

 

= − ∫
ଵ

√ସ௧ିଵ
𝑑𝑡  

 

= −
ଶ√ସ௧ିଵ

ସ
  

 

= −
ଵ

ଶ
ට4 ቀ

ଵ

ଵା௫
ቁ −

 

 =−
ଵ

ଶ
ට

ସିଵି௫

ଵା௫
   =

    

𝟏

ା𝒒)ඥ𝒂𝒙𝟐ା𝒃𝒙ା𝒄
𝒅𝒙  

𝒙𝟐
dx 

Put (1+x) = 
ଵ

௧
    ⇨ 

  ⇨  

− 1  ⇨    

   

ቁ
మ

(− 
ଵ

௧మ 𝑑𝑡)   

( ೟)ష(భశ೟మషమ೟)

೟మ

ቀ
ଵ

௧మ 𝑑𝑡ቁ  

න
1

ඥ3𝑡ଶ + 2𝑡 − 2𝑡ଶ − 1 − 𝑡ଶ + 2𝑡)
(

ቁ − 1  

= −
ଵ

ଶ
ට

ଷି௫

ଵା௫
   + C  

dx= − 
ଵ

௧మ
𝑑𝑡 

t = 
ଵ

ଵା௫
 

𝑥 =
1 − 𝑡

𝑡
 

න
1

√𝑎𝑥 + 𝑏
𝑑𝑥 =

2√𝑎𝑥 + 𝑏

𝑎
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( 
1

𝑡ଶ
𝑑𝑡 ) 

𝑏
+ 𝑐 
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8. ∫
𝟏

(𝟏ି𝒙)ඥ𝟑ି𝟐𝒙ି𝒙𝟐
dx

𝑠𝑜𝑙:  Put (1-x) = 
ଵ

௧
    ⇨

 

 

𝑑𝑖𝑓𝑓 . 𝑤. 𝑟. 𝑡 𝑥      ⇨ 

    𝑎𝑛𝑑 − 𝑥 =
ଵ

௧
−

=∫
ଵ

(ଵି௫)√ଷିଶ௫ି௫మ
𝑑𝑥   

 

=∫
ଵ

భ

೟
ටଷିଶቀ

೟షభ

೟
ቁିቀ

೟షభ

೟
ቁ

మ

 

= ∫
ଵ

భ

೟
ටయ೟మషమ೟(೟షభ)ష(భశ೟

೟మ

 

= ∫
ଵ

భ

೟మඥଷ௧మିଶ௧మାଶ௧ିଵି

 

 

= ∫
ଵ

√ସ௧ିଵ
𝑑𝑡 =

ଶ√ସ௧ି

ସ

 

=
ଵ

ଶ
ට4 ቀ

ଵ

ଵି௫
ቁ − 1  

 

 =
ଵ

ଶ
ට

ସିଵା௫

ଵି௫
     =

ଵ

ଶ
ට

 

-dx=
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dx 

⇨ t = 
ଵ

ଵି௫
 

  

− 1  ⇨   

 

ቁ
మ

( 
ଵ

௧మ 𝑑𝑡)   

೟మషమ೟)
ቀ

ଵ

௧మ 𝑑𝑡ቁ  

ି௧మାଶ௧)
( 

ଵ

௧మ 𝑑𝑡 )  

ିଵ
  

ට
ଷା௫

ଵି௫
   + C  

dx=−
ଵ

௧మ
𝑑𝑡 

𝑥 =
𝑡 − 1

𝑡
 

න
1

√𝑎𝑥 + 𝑏
𝑑𝑥
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𝑑𝑥 =
2√𝑎𝑥 + 𝑏

𝑎
+ 𝑐 
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Model-2: integration of functions which are rational in 
𝐬𝐢𝐧 𝒙  𝒂𝒏𝒅 𝐜𝐨𝐬 𝒙 

I. If the integral of the from

∫
𝟏

𝒂ା𝒃 𝐜𝐨𝐬 𝒙
𝒅𝒙 𝒐𝒓 ∫

𝒂

 [𝑻𝒚𝒑𝒆 − 𝑰]  
 

1) ∫
𝟏

5+4cosx
𝒅𝒙 

 

𝒔𝒐𝒍: ∫
𝟏

5+4cosx
𝒅𝒙  

 
 

=∫
ଵ

൤ହାସ൬
భష೟మ

భశ೟మ൰൨
ቀ

ଶௗ

 ଵା௧మ

 

=∫
ଵ

൤
ఱ శ ఱ೟మ శ రష ర೟మ

భశ೟మ ൨
ቀ

ଶ

 ଵ

 =2 ∫
ଵ

[௧మ ା ଽ]
𝑑𝑡  

 

=2 ∫
ଵ

[௧మ ା ଷమ]
𝑑𝑡 

 

=
ଶ

ଷ
tanିଵ ቒ

௧

ଷ
ቓ + 𝐶 

=
ଶ

ଷ
tanିଵ ቜ

௧௔௡ቀ
ೣ

మ
ቁ

ଷ
ቝ +

 

 

∴

 

    

integration of functions which are rational in 
 

If the integral of the from 
𝟏

𝒂ା𝒃 𝐬𝐢𝐧 𝒙
𝒅𝒙  𝒐𝒓 ∫

𝟏

𝒂 𝐜𝐨𝐬 𝒙ା𝒃 𝐬𝐢𝐧 𝒙ା𝒄
𝒅𝒙

మቁ  

൨
ቀ

ଶௗ௧

ଵା௧మቁ 

ቝ + 𝐶 . 

𝐜𝐨𝐬 𝒙 =
𝟏 − 𝒕𝟐

𝟏 + 𝒕𝟐
 

Let t= 𝒕𝒂𝒏 ቀ
𝒙

𝟐
ቁ ; 

𝒔𝒊𝒏𝒙 = 
𝟐𝒕

𝟏ା𝒕𝟐
 

   𝒅𝒙 = 
𝟐𝒅𝒕

 𝟏ା𝒕𝟐  ;       

∴ ∫
𝟏

𝒂𝟐ା𝒙𝟐
𝒅𝒙 =

𝟏

𝒂
𝐭𝐚𝐧ି𝟏 ቒ

𝒙

𝒂
ቓ +c   
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integration of functions which are rational in 

𝒅𝒙  
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2) ∫
𝟏

4+5sinx
𝒅𝒙 

 

𝒔𝒐𝒍: ∫
ଵ

4+5sinx
𝑑𝑥 =∫

ቂସା

 

=∫
ଵ

൤
ర శ ర೟మ శ భబ೟

భశ೟మ ൨
ቀ

ଶௗ௧

 ଵା௧మቁ 

= 
ଵ

ଶ
∫

ଵ

൤௧మ ା 
ఱ೟

ర
 ା ቀ

ఱ

ర
ቁ

మ
ିቀ

ఱ

ర
ቁ

మ

=
ଵ

ଶ
∫

ଵ

൤ቀ௧ ା 
ఱ

ర
ቁ

మ
ି 

మఱ 

భల
 ାଵ൨

𝑑𝑡

=
ଵ

ଶ
∫

ଵ

൤ቀ௧ ା 
ఱ

ర
ቁ

మ
ିቀ

య

ర
ቁ

మ
൨
𝑑𝑡  

 

=
ଵ

ଶ

ଵ

ଶቀ
య

ర
ቁ

log ቤ
ቀ௧ା 

ఱ

ర
ቁି

య

ర

ቀ௧ା 
ఱ

ర
ቁା

య

ర

ቤ +

 

=
ଵ

ଷ
log ቚ

ସ௧ାହିଷ

ସ௧ାହାଷ
ቚ 

 

= 
ଵ

ଷ
log ቚ

ସ௧ାଶ

ସ௧ା଼
ቚ + 𝑐 

= 
ଵ

ଷ
log ቚ

ଶ(ଶ௧ାଵ)

ଶ(ସ௧ାଶ)
ቚ + 𝑐 

=
ଵ

ଷ
log ቤ

ଶ ୲ୟ୬ቀ
ೣ

మ
ቁାଵ

ଶቂ୲ୟ୬
ೣ

మ
ቁାଶቃ

ቤ + 𝑐
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ଵ

ቂ ାହቀ
మ೟

భశ೟మቁቃ
ቀ

ଶௗ௧

 ଵା௧మቁ  

ቁ = 
ଶ

ସ
∫

ଵ

ቂ௧మ ା 
భబ೟  

ర
 ା ଵቃ

𝑑𝑡 

ቁ ାଵ൨
𝑑𝑡 

൨
𝑑𝑡 =

ଵ

ଶ
∫

ଵ

൤ቀ௧ ା 
ఱ

ర
ቁ

మ
ି

వ

భల
൨

𝑑𝑡  

൨
 

ቤ 𝑐 

ቚ

ቤ 𝑐 

∴ න
1

𝑥ଶ − 𝑎ଶ
𝑑𝑥 =

2
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1

2𝑎
log ቚ

𝑥 − 𝑎

𝑥 + 𝑎
ቚ + 𝑐 
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Q.No: 20 &21 

 

3) ∫
𝟏

𝟏ା𝒔𝒊𝒏𝒙ା𝒄𝒐𝒔𝒙
𝒅𝒙

 

Sol: I = ∫
ଵ

cos x+ sin x+

 

= ∫
ଵ

൤൬
భష೟మ

భశ೟మ൰ାቀ
మ೟

భశ೟మቁାଵ

 

= ∫
ଵ

൤
భష೟మశమ೟శభశ೟మ

భశ೟మ ൨
ቀ

ଶ

 ଵ

 

= ∫
ଵ

[ଶାଶ௧]
2𝑑𝑡  

 

 

= ∫
ଶ

ଶ[ଵା௧]
𝑑𝑡 

 

= ∫
ଵ

[ଵା௧]
𝑑𝑡  

 

= 𝑙𝑜𝑔|1 + 𝑡| + 𝐶 

 

I= 𝑙𝑜𝑔 ቚ1 + 𝑡𝑎𝑛 ቀ
௫

ଶ
ቁ

 

 

 

 

 

 

 

 

 

    

𝒅𝒙 

+1
𝑑𝑥   

ቁ ଵ൨

ଶௗ

 ଵା௧మ  

൨
ቀ

ଶௗ௧

ଵା௧మቁ   

ቀ ቁቚ + 𝐶  

Let t= 𝒕𝒂𝒏 ቀ
𝒙

𝟐
ቁ ;  

  𝒅𝒙= 
𝟐𝒅𝒕

 𝟏ା𝒕𝟐
 ;  

𝐜𝐨𝐬 𝒙 =
𝟏ି𝒕𝟐

𝟏ା𝒕𝟐
  

𝒔𝒊𝒏𝒙= 
𝟐𝒕

 𝟏ା𝒕𝟐
 

∴ න
𝟏

𝒙
𝒅𝒙 = 𝒍𝒐𝒈

  
Quadratic expressions 
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ቁ   

𝒍𝒐𝒈|𝒙| + 𝑪 
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4) ∫
𝟏

4cos x+ 3sin x
𝒅𝒙 

𝑠𝑜𝑙: ∫
ଵ

4cos x+ 3sin x
𝑑𝑥  

= ∫
ଵ

൤ସ൬
భష೟మ

భశ೟మ൰ାଷቀ
మ೟

భశ೟మቁ൨

ଶௗ௧

 ଵା

= 2 ∫
ଵ

൤
రషర೟మశల೟

భశ೟మ ൨

ௗ௧

 ଵା௧మ  

= 2 ∫
ଵ

ቂିସ(௧మି
ల

ర
௧ିଵ)ቃ

𝑑𝑡  

 

= −
ଵ

ଶ
∫

ଵ

൤௧మି
య

మ
௧ାቀ

షయ

ర
ቁ

మ
ିቀ

ష

 

= −
𝟏

𝟐
∫

𝟏

൤ቀ𝒕–
𝟑

𝟒
ቁ

𝟐
ି

𝟗 

𝟏𝟔
ି𝟏൨

𝒅𝒕

= −
𝟏

𝟐
∫

𝒅𝒕

ቈቀ𝒕ି
𝟑

𝟒
ቁ

𝟐
ିቀ

𝟓

𝟒
ቁ

𝟐
቉

  

 

=
𝟏

𝟐
∫

𝒅𝒕

ቈቀ
𝟓

𝟒
ቁ

𝟐
ିቀ𝒕ି

𝟑

𝟒
ቁ

𝟐
቉

   

 
 

=
ଵ

ଶ

ଵ

ଶቀ
ఱ

ర
ቁ

log ቤ
ఱ

ర
ାቀ௧ି

య

ర
ቁ

ఱ

ర
ିቀ௧ି

య

ర
ቁ
ቤ= 

ଵ

ହ

 

=
ଵ

ହ
log ቚ

ଶାସ௧

଼ିସ௧
ቚ= 

ଵ

ହ
log ቚ

ଵା

ସି

=
ଵ

ହ
log ቤ

ଵାଶ୲ୟ  ቀ
ೣ

మ
ቁ

ସିଶ୲ୟ୬ ቀ
ೣ

మ
ቁ
ቤ + 𝑐 
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൨

ௗ௧

ା௧మ  

 = −
ଵ

ଶ
∫

ଵ

ቂ(௧మି
య

మ
௧ିଵ)ቃ

𝑑𝑡  

ቀ
షయ

ర
ቁ

మ
ିଵ൨

𝑑𝑡  

൨
𝒅𝒕  

 

ቤ
ଵ

ହ
log ቚ

ହାସ௧ିଷ

ହିସ௧ାଷ
ቚ + 𝑐 

ቚ
ାଶ௧

ିଶ௧
ቚ + 𝑐 

ቤ  

Let   t = 𝒕𝒂𝒏 ቀ
𝒙

𝟐
ቁ ; 𝒔𝒊𝒏𝒙 = 

𝟐𝒕

 𝟏ା

     𝒅𝒙= 
𝟐𝒅𝒕

 𝟏ା𝒕𝟐
 ;         𝐜𝐨𝐬 𝒙 =

𝟏

𝟏

 

𝑎𝑑𝑑 & 𝑠𝑢𝑏 ൬
𝑡 𝑐𝑜𝑒𝑓𝑓

2

∴ න
1

𝑎ଶ − 𝑥ଶ
𝑑𝑥 =

1

2𝑎
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𝟐𝒕

ା𝒕𝟐
 

𝟏ି𝒕𝟐

𝟏ା𝒕𝟐
 

൬
𝑐𝑜𝑒𝑓𝑓

൰

ଶ

= ൬
−3

2 × 2
൰

ଶ

= ൬
−3

4
൰

ଶ

 

𝑎
log ฬ

𝑎 + 𝑥

𝑎 − 𝑥
ฬ + 𝑐 
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5) ∫
𝟏

sin x+√3cosx
𝒅𝒙 

Sol: ∫
ଵ

sin x+√3cosx
𝑑𝑥 

= ∫
ଵ

൤ቀ
మ೟

భశ೟మቁା√ଷ൬
భష೟మ

భశ೟మ൰൨

= 2 ∫
ଵ

൤
మ೟ శ √యష√య೟మ

భశ೟మ ൨
ቀ

 ଵ

= 2 ∫ −
ଵ

√ଷቂ௧మି
మ

√య
௧ିଵ

𝑎𝑑𝑑&𝑠𝑢𝑏   

ቀ
௧௖௢௘௙௙

ଶ
ቁ

ଶ
=

 

= −
ଶ

√ଷ
∫

ቈ൤௧మି
మ

√య
௧ ା ቀ

= −
ଶ

√ଷ
∫

ቈ൤ቀ௧ି
√

= −
ଶ

√ଷ
∫

ଵ

ቂ(௧ି
భ

√య

=
ଶ

√ଷ
∫

ଵ

൤ቀ
మ

√య
ቁ

మ
ି(

 

 =
ଶ

√ଷ

ଵ

ଶ.(
మ

√య
)

log ቤ

=
ଵ

ଶ
log ቤ

భ

√య
 ା௧

య

√య
ି௧

ቤ + 𝑐 

=
ଵ

ଶ
log ቤ

ଵା√ଷ୲ୟ୬ቀ
ೣ

మ
ቁ

ଷି√ଷ୲ୟ୬ቀ
ೣ

మ
ቁ
ቤ +

    

 

൬ ൰൨ 
ቀ

ଶௗ௧

 ଵା௧మቁ  

൨
ቀ

ௗ௧

ଵା௧మቁ  

ଵቃ
𝑑𝑡  

 

ቀ
ିଶ

√ଷ×ଶ
ቁ

ଶ
= ቀ

ିଵ

√ଷ
ቁ

ଶ
   

ଵ

ቀ
షభ

√య
ቁ

మ
ିቀ

షభ

√య
ቁ

మ
ିଵ൨቉

𝑑𝑡  

ଵ

ቀ
భ

√య
ቁ

మ
ି

భ

య
ିଵ൨቉

𝑑𝑡  

ଵ
భ

√య
)మି

ర

య
ቃ
𝑑𝑡  

ଵ

ቁ (௧ି
భ

√య
)మ൨

𝑑𝑡  

ቤ
మ

√య
   ା   ቀ௧ି

భ

√య
ቁ

మ

√య
ିቀ௧ି

భ

√య
ቁ

ቤ + 𝑐 

ቁ

ቁ
ቤ + 𝑐 

𝐜𝐨𝐬 𝒙 =
𝟏 −

𝟏 +

Let t= 𝒕𝒂𝒏 ቀ
𝒙

𝟐
ቁ 

  𝒅𝒙 = 
𝟐𝒅𝒕

  𝟏ା𝒕𝟐
 

𝒔𝒊𝒏𝒙 = 
𝟐𝒕

𝟏ା𝒕𝟐
 

∴ න
𝟏

𝒂𝟐 − 𝒙𝟐
𝒅𝒙 =

𝟏

𝟐𝒂
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− 𝒕𝟐

+ 𝒕𝟐
 

ቀ ቁ 

𝟏

𝟐𝒂
𝐥𝐨𝐠 ฬ

𝒂 + 𝒙

𝒂 − 𝒙
ฬ + 𝑪 
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6) ∫
𝟏

3cos x+ 4sin x+6
𝒅𝒙 

Sol: ∫
ଵ

3cos x+ 4sin x+6
𝑑𝑥 

= ∫
ଵ

൤ଷ൬
భష೟మ

భశ೟మ൰ାସቀ
మ೟

భశ೟మቁା଺൨

= 2 ∫
ଵ

൤
యషయ೟మశఴ೟శలశల೟మ

భశ೟మ ൨
ቀ

 

= 2 ∫
ଵ

[ଷ௧మା଼௧ାଽ]
𝑑𝑡  

= 2 ∫
ଵ

ଷቂ௧మା 
ఴ

య
௧ ାଷቃ

𝑑𝑡  

൬
𝑡𝑐𝑜𝑒𝑓𝑓

2

=
ଶ

ଷ
∫

ଵ

൤௧మା 
ఴ

య
௧ାቀ

ర

య
ቁ

మ
ାଷିቀ

ర

య
ቁ

 

=
ଶ

ଷ
∫

ଵ

൤ቀ௧ା 
ర

య
ቁ

మ
ାଷି 

భల

వ
൨
𝑑𝑡 

=
ଶ

ଷ
∫

ଵ

ቂ(௧ା 
ర

య
)మ  ା 

భభ

వ
ቃ
𝑑𝑡  

=
ଶ

ଷ
∫

ଵ

ቈ(௧ ା 
ర

య
)మ ା ൬

√భభ

య
൰

మ

቉

𝑑𝑡

 

=
ଶ

ଷ

ଵ

√భభ

య

tanିଵ ቜ
௧ା

ర

య

√భభ

య

ቝ + 𝐶

=
ଶ

√ଵଵ
tanିଵ ቒ

ଷ୲ାସ

√ଵଵ
ቓ + 𝐶 

=
ଶ

√ଵଵ
tanିଵ ቜ

ଷ ୲ୟ୬ቀ
ೣ

మ
ቁା

√ଵଵ
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൨
ቀ

ௗ௧

 ଵା௧మቁ  

൨
ቀ

ௗ௧

 ଵା௧మቁ  

൬
𝑡𝑐𝑜𝑒𝑓𝑓

2
൰

ଶ

= ൬
8

3 × 2
൰

ଶ

= ൬
4

3
൰

ଶ

 

ቀ ቁ
మ

൨
𝑑𝑡    

൨
  

 

൰

𝑑𝑡  

ቝ 𝐶  

 

ቀ ቁାସ
ቝ + 𝐶. 

Let 𝑡𝑎𝑛 ቀ
௫

ଶ
ቁ =

𝑠𝑖𝑛𝑥= 
ଶ௧

ଵା௧మ
 

   𝑑𝑥= 
ଶ௧ௗ௧

 ଵା௧మ
 ;

  cos 𝑥 =
ଵି௧

ଵା௧

∴ න
1

𝑎ଶ + 𝑥ଶ
𝑑𝑥 =

1

𝑎
tan
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ቀ ቁ = 𝑡; 

 

;       

௧మ

௧మ
  

tanିଵ ቒ
𝑥

𝑎
ቓ + 𝑐 
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7) ∫
𝟏

5+4cos2x
𝒅𝒙 

 

𝒔𝒐𝒍: ∫
𝟏

5+4cos2x
𝒅𝒙  

 
 

=∫
ଵ

൤ହାସ൬
భష೟మ

భశ೟మ൰൨
ቀ

ௗ௧

 ଵା௧మ

 

=∫
ଵ

൤
ఱ శ ఱ೟మ శ రష ర೟మ

భశ೟మ ൨
ቀ

 ଵ

 

=∫
ଵ

[௧మ ା ଷమ]
𝑑𝑡 

 

=
ଵ

ଷ
tanିଵ ቒ

௧

ଷ
ቓ + 𝐶 

 

=
ଶ

ଷ
tanିଵ ቒ

௧௔௡(௫)

ଷ
ቓ +

 

 

 

 

 

 

 

    

 

మቁ  

൨
ቀ

ௗ௧

ଵା௧మቁ =∫
ଵ

[௧మ ା ଽ]
𝑑𝑡  

ቓ 𝐶 

∴ ∫
𝟏

𝒂𝟐ା𝒙𝟐
𝒅𝒙 =

𝟏

𝒂
𝐭𝐚𝐧ି𝟏 ቒ

𝒙

𝒂
ቓ +c  

 

𝐜𝐨𝐬𝟐 𝒙

Let  t = 𝒕𝒂𝒏

  𝒅𝒙 = 
𝒅𝒕

  𝟏ା𝒕𝟐

𝒔𝒊𝒏𝟐𝒙 = 
𝟐𝒕

𝟏ା
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ቓ +c   

𝒙 =
𝟏 − 𝒕𝟐

𝟏 + 𝒕𝟐
 

𝒕𝒂𝒏(𝒙) 

𝟐
 

𝟐𝒕

ା𝒕𝟐
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8) ∫
𝟏

2-3cos2x
𝒅𝒙 

 

𝒔𝒐𝒍: ∫
𝟏

2-3cos2x
𝒅𝒙  

 
 

=∫
ଵ

൤ଶିଷ൬
భష೟మ

భశ೟మ൰൨
ቀ

ௗ௧

 ଵା௧మቁ  

 

=∫
ଵ

൤
మ శ మ೟మషయ శ య೟మ

భశ೟మ ൨
ቀ

ௗ௧

 ଵା௧మ

 

=∫
ଵ

ൣ(√ହ ௧)మି ଵమ൧
𝑑𝑡 

 

=
ଵ

ଶ√ହ 
log ቚ

√ହ ௧ିଵ

√ହ ௧ାଵ
ቚ 

 

=
ଵ

ଶ√ହ 
log ቤ

√ହ ୲ୟ୬ቀ
ೣ

మ
ቁିଵ

√ହ ୲ୟ୬ቀ
ೣ

మ
ቁାଵ

ቤ
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ቁ  

మቁ =∫
ଵ

[ହ௧మିଵ]
𝑑𝑡  

ቚ

ቤ + 𝑐 

∴ න
𝟏

𝒙𝟐 − 𝒂𝟐
𝒅𝒙 =

𝟏

𝟐𝒂
𝐥𝐨𝐠

𝐜𝐨𝐬𝟐 𝒙 =
𝟏 − 𝒕𝟐

𝟏 + 𝒕𝟐

Let  t = 𝒕𝒂𝒏(𝒙) 

  𝒅𝒙 = 
𝒅𝒕

  𝟏ା𝒕𝟐
 

𝒔𝒊𝒏𝟐𝒙 = 
𝟐𝒕

𝟏ା𝒕𝟐
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𝐥𝐨𝐠 ቚ
𝒙 − 𝒂

𝒙 + 𝒂
ቚ + 𝒄 

𝟐

𝟐
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[𝑻𝒚𝒑𝒆 − 𝑰𝑰] 

9) ∫
𝟐𝒄𝒐𝒔𝒙ା𝟑𝒔𝒊𝒏𝒙

4cosx+5sinx
𝒅𝒙

Sol:2𝑐𝑜𝑠𝑥 + 3𝑠𝑖𝑛𝑥

= 𝐴 [4𝑐𝑜𝑠𝑥

⇨ 2𝑐𝑜𝑠𝑥 + 3𝑠𝑖𝑛𝑥

= 𝐴 [−4

 

⇨2𝑐𝑜𝑠𝑥 + 3𝑠𝑖𝑛𝑥

= −4𝐴𝑠𝑖𝑛𝑥

 
⇨2𝑐𝑜𝑠𝑥 + 3𝑠𝑖𝑛𝑥

= 𝑠𝑖𝑛𝑥

 

𝐸𝑞𝑢𝑎𝑡𝑖𝑛𝑔𝑡

𝑐𝑜𝑠𝑥⇨5𝐴 + 4𝐵 =

⇨ 5𝐴 +

𝑠𝑖𝑛𝑥⇨−4𝐴 + 5𝐵

⇨−4𝐴 +

 
𝑠𝑜𝑙𝑣𝑖𝑛𝑔(1)& (2)

 
5 4 -2 
-4 5 -3 

 

(𝐴, 𝐵) = ቂ
ିଵଶି(ିଵ

ଶହ (ିଵ

 

= ቂ
ିଵଶାଵ

ସଵ
,

଼ାଵହ

ସଵ
ቃ

 
 
 

    

𝒅𝒙 

𝑠𝑖𝑛𝑥 

𝑐𝑜𝑠𝑥 + 5𝑠𝑖𝑛𝑥]′ + 𝐵 [4𝑐𝑜𝑠𝑥 + 5𝑠𝑖𝑛𝑥

 

𝑠𝑖𝑛𝑥   
4𝑠𝑖𝑛𝑥 + 5𝑐𝑜𝑠𝑥] + 𝐵 [4𝑐𝑜𝑠𝑥 + 5𝑠𝑖𝑛𝑥

𝑠𝑖𝑛𝑥 

𝐴𝑠𝑖𝑛𝑥 + 5𝐴𝑐𝑜𝑠𝑥 + 4𝐵𝑐𝑜𝑠𝑥 + 5𝐵𝑠𝑖𝑛𝑥

𝑠𝑖𝑛𝑥 

𝑠𝑖𝑛𝑥(−4𝐴 + 5𝐵) + 𝑐𝑜𝑠𝑥(5𝐴 + 4𝐵

𝐸𝑞𝑢𝑎𝑡𝑖𝑛𝑔𝑡ℎ𝑒𝑐𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑜𝑓 

= 2; 

4𝐵 − 2 = 0 … (1)     
𝐵 = 3;  

+ 5𝐵 − 3 = 0 … . (2)  

)           

 5 
 -4 

( ଵ଴)

( ଵ଺)
,

଼ି(ିଵହ)

ଶହି(ିଵ଺)
ቃ  

ቃ = ቂ
ିଶ

ସଵ
,

ଶଷ

ସଵ
ቃ  

𝑹𝒖𝒍𝒆: 𝑵𝒓 = 𝑨
𝒅

𝒅𝒙
(𝑫𝒓) + 𝑩
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𝑠𝑖𝑛𝑥 ] 

𝑠𝑖𝑛𝑥 ] 

𝐵𝑠𝑖𝑛𝑥 

𝐵)  

) 𝑩(𝑫𝒓) 
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𝐼 = ∫
ଶ௖௢௦௫ାଷ௦௜௡௫

4cosx+5sinx
𝑑𝑥

 

= ∫
షమ

రభ
[ସ௖௢௦௫ାହ௦௜௡ ]ᇲା

4cosx+

 

= −
ଶ

ସଵ
∫

(4cosx+5sinx)ᇱ

(4cosx+5sinx)

 
 
 

∴ ∫
𝒇ᇲ(𝒙)

𝒇(𝒙)
𝒅𝒙=𝒍𝒐𝒈|𝒇(

 
 
 

𝐼 = −
ଶ

ସଵ
𝑙𝑜𝑔|(4cosx

 

 

 

10) ∫
𝟗𝒄𝒐𝒔𝒙ି𝒔𝒊𝒏𝒙

4sinx+5cosx
𝑠𝑜𝑙:  
9𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥 = 𝐴 [

⇨ 9𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥 =
 
⇨9𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥 = 4

 

⇨9𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥 = 𝑠𝑖𝑛𝑥
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𝑑𝑥  

] ା
మయ

రభ
[ସ௖௢௦௫ାହ௦௜௡௫]

+5sinx
𝑑𝑥  

+
ଶଷ

ସଵ
∫

(4cosx+5sinx)

(4cosx+5sinx)
𝑑𝑥  

(𝒙)|+c 

cosx+5sinx)| +
ଶଷ

ସଵ
𝑥 + 𝑐. 

𝒔𝒊𝒏𝒙

cosx
𝒅𝒙 

[4sinx+5cosx]′ + 𝐵 [4sinx+5cosx ] 

 

𝐴 [4𝑐𝑜𝑠𝑥 − 5𝑠𝑖𝑛𝑥] + 𝐵 [4sinx+5

4𝐴𝑐𝑜𝑠𝑥 − 5𝐴𝑠𝑖𝑛𝑥 + 4𝐵𝑠𝑖𝑛𝑥 + 5𝐵𝑐𝑜𝑠𝑥

𝑠𝑖𝑛𝑥(−5𝐴 + 4𝐵) + 𝑐𝑜𝑠𝑥(4𝐴 + 5

 

∴ න 𝟏𝒅𝒙 =

𝑹𝒖𝒍𝒆: 𝑵𝒓 = 𝑨
𝒅

𝒅𝒙
(
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5cosx  ] 

𝐵𝑐𝑜𝑠𝑥 

5𝐵)  

= 𝒙 + 𝒄 

(𝑫𝒓) + 𝑩(𝑫𝒓) 
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𝐸𝑞𝑢𝑎𝑡𝑖𝑛𝑔𝑡

𝑐𝑜𝑠𝑥⇨4𝐴 + 5𝐵 =

⇨ 4𝐴 + 5𝐵 − 9 =

𝑠𝑖𝑛𝑥⇨−5𝐴 + 4𝐵

⇨−5𝐴 + 4𝐵 + 1

𝑠𝑜𝑙𝑣𝑖𝑛𝑔(1)&  (2)

4 5 

-5 4 

(𝐴, 𝐵) = ቂ
ହି(ିଷ଺

ଵ଺ି(ିଶହ

 

= ቂ
ସଵ

ସଵ
,

ସଵ

ସଵ
ቃ = [1, 1

 

9𝑐𝑜𝑠𝑥 − 𝑠𝑖𝑛𝑥  
=1 [4𝑠𝑖𝑛𝑥 + 5𝑐𝑜𝑠𝑥

∫
ଽ௖௢௦௫ି௦௜௡௫

ସsinx+5cosx
𝑑𝑥   

= ∫
ଵ (ସ௦௜௡௫ାହ௖௢௦௫

ସsinx

= 1 ∫
(ସsinx+5cosx)ᇱ

(ସsinx+5cosx)

 
 
 
∴

∫
𝒇ᇲ(𝒙)

𝒇(𝒙)
𝒅𝒙=𝒍𝒐𝒈|𝒇

 

𝐼 = 𝑙𝑜𝑔|(4sinx+5
 
 
 

    

𝐸𝑞𝑢𝑎𝑡𝑖𝑛𝑔𝑡ℎ𝑒𝑐𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡𝑜𝑓 

= 9 
= 0 … . . (1) 

𝐵 = −1; 

1 = 0 … . (2) 
)      

 -9 4 

 1 -5 

( ଷ଺)

ଶହ)
,

ସହିସ

ଵ଺ି(ିଶହ)
ቃ  

[ 1]  

𝑐𝑜𝑠𝑥]ᇱ + 1 [4𝑠𝑖𝑛𝑥 + 5𝑐𝑜𝑠𝑥] 

 

௖௢௦௫)ᇲାଵ [ସ௦௜௡ାହ௖௢௦௫ ]

sinx+5cosx
𝑑𝑥  

+ 1 ∫
(ସsinx+5cosx)

(ସsinx+5cosx)
𝑑𝑥    

𝒇(𝒙)|+c 

5cosx)| + 𝑥 + 𝑐. 

∴ න 𝟏𝒅𝒙
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න 𝟏𝒅𝒙 = 𝒙 + 𝒄 
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[𝑻𝒚𝒑𝒆 − 𝑰𝑰𝑰 = 𝑰 + 𝑰𝑰

 

11) ∫
𝒄𝒐𝒔𝒙ା𝟑𝒔𝒊𝒏𝒙ା𝟕

𝐜𝐨𝐬 𝒙ା𝐬𝐢𝐧 𝒙ା𝟏
𝒅𝒙

𝑠𝑜𝑙:   

 

Consider: 

Iଵ = ∫
ଵ

cos x+ sin x+1
𝑑𝑥  

 

= ∫
ଵ

൤൬
భష೟మ

భశ೟మ൰ାቀ
మ೟

భశ೟మቁାଵ൨

ଶ

 ଵା

 

= ∫
ଵ

൤
భష೟మశమ೟శభశ೟మ

భశ೟మ ൨
ቀ

ଶௗ௧

 ଵା௧మ

 

= ∫
ଵ

[ଶାଶ௧]
2𝑑𝑡 

 

= ∫
ଶ

ଶ[ଵା௧]
𝑑𝑡  

 

= ∫
ଵ

[ଵା௧]
𝑑𝑡  

 

= 𝑙𝑜𝑔|1 + 𝑡| + 𝐶 

 

Iଵ= 𝑙𝑜𝑔 ቚ1 + 𝑡𝑎𝑛 ቀ
௫

ଶ
ቁቚ
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𝑰𝑰]  

𝒅𝒙 

   

൨

ଶௗ௧

ା௧మ  

൨
మቁ  

ቀ ቁቚ + 𝐶 

Let t= 𝒕𝒂𝒏 ቀ
𝒙

𝟐
ቁ ; 

   𝒅𝒙= 
𝟐𝒅𝒕

 𝟏ା𝒕𝟐
 ;     

𝐜𝐨𝐬 𝒙 =
𝟏ି𝒕𝟐

𝟏ା𝒕𝟐
  

       𝒔𝒊𝒏𝒙=
𝟐𝒕

𝟏ା𝒕𝟐
 

∴ න
𝟏

𝒙
𝒅𝒙 = 𝒍𝒐𝒈|𝒙|

+ 𝑪 
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 𝑐𝑜𝑠𝑥 + 3𝑠𝑖𝑛𝑥 + 7

= 𝐴 ൣ– 𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥

 = −𝐴𝑠𝑖𝑛𝑥 + 𝐴𝑐𝑜𝑠𝑥

⇨𝑐𝑜𝑠𝑥 + 3𝑠𝑖𝑛𝑥 + 7

 𝐸𝑞𝑢𝑎𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑐𝑜 −

𝑐𝑜𝑠𝑥 ⇨𝐴 + 𝐵 = 1; 

⇨ 𝐴 + 𝐵 − 1 = 0 …

 

𝑠𝑖𝑛𝑥 ⇨−𝐴 + 𝐵 = 3

 ⇨−𝐴 + 𝐵 − 3 = 0

 

And B+ k=7… (3) 

 

 

𝑠𝑜𝑙𝑣𝑖𝑛𝑔        (1)And (2) 

 1 1 -1 1 

-1 1 -3 -1 

 

(𝐴, 𝐵) = ቂ
ିଷି(ିଵ)

ଵି(ିଵ)
,

ଵ

ଵ

 

= ቂ
ିଶ

ଶ
,

ସ

ଶ
ቃ  

 

= [−1, 2]  Sub the value of B=2 in (3)

𝑘 = 7 − 2 = 5  

 

𝑅𝑢𝑙𝑒

    

= 𝐴 [cosx+sinx+1]ᇱ + 𝐵 [cosx+

𝑐𝑜𝑠𝑥൧ + 𝐵 [cosx+sinx+1] + 𝑘  

𝐴𝑐𝑜𝑠𝑥 + 𝐵𝑐𝑜𝑠𝑥 + 𝐵𝑠𝑖𝑛𝑥 + 𝐵 + 𝑘   

7 = 𝑠𝑖𝑛𝑥(−𝐴 + 𝐵) +  𝑐𝑜𝑠𝑥(𝐴 + 𝐵

− 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓   

 

… . . (1) 

3; 

0 … . (2) 

 

(1)And (2)  

 

 

)

)

ଵି(ିଷ)

ଵି(ିଵ)
ቃ  

Sub the value of B=2 in (3) 

𝑅𝑢𝑙𝑒: 𝑁𝑟 = 𝐴
𝑑

𝑑𝑥
(𝐷𝑟) + 𝐵(𝐷𝑟) + 𝑘 
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+sinx+1] + 𝑘  

( 𝐵) + (𝐵 + 𝑘) 
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I=∫
௖௢௦௫ାଷ௦௜௡௫ା଻

cosx+sinx+1
𝑑𝑥 

 

= න
−1 [𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥

 

= −1 න
(cosx+

(cosx

+ න

 

 

 

 

 

 

 

=−1𝑙𝑜𝑔|(cosx+sinx+

    {fromIଵ} 

 

𝐼=−1𝑙𝑜𝑔|(cosx+sinx

 

 

 

 

 

 

 

∴

∫
𝒇ᇲ(𝒙)

𝒇(𝒙)
𝒅𝒙=𝒍𝒐𝒈|𝒇(𝒙)|+c
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𝑠𝑖𝑛𝑥 + 1]ᇱ + 2 [𝑐𝑜𝑠𝑥 + 𝑠𝑖𝑛𝑥 + 1]

cosx+sinx+1

cosx+sinx+1)′

cosx+sinx+1)
+ 2 න

(cosx+sinx+1)

(cosx+sinx+1

න
5

cos x + sin x +1
𝑑𝑥  

+1)| + 2𝑥 + 5𝑙𝑜𝑔 ቚ1 + 𝑡𝑎𝑛 ቀ
௫

ଶ
ቁቚ +

sinx+1)| + 2𝑥 + 5𝑙𝑜𝑔 ቚ1 + 𝑡𝑎𝑛 ቀ
௫

ଶ
ቁቚ

∴ න 𝟏𝒅𝒙

+c 
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] + 5
𝑑𝑥  

)𝑑𝑥

+1)

ቁቚ + 𝐶 

ቀ ቁቚ + 𝐶 

න 𝟏𝒅𝒙 = 𝒙 + 𝒄 



 

 

AIMSTUTORIAL 

Q.No: 20 &21 

 

12) ∫
𝟐𝐬𝐢𝐧𝐱ା𝟑𝐜𝐨𝐬𝐱

𝟑𝐬𝐢𝐧𝐱ା𝟒𝐜𝐨𝐬𝐱

𝑠𝑜𝑙:   

 

Consider: 

Iଵ = ∫
ଵ

ଷୱ୧୬୶ାସୡ୭ୱ

 

= ∫
ଵ

൤ଷቀ
మ೟

భశ೟మቁାସ൬
భష೟మ

భశ೟మ൰ା

= ∫
ଵ

൤
ల೟శరషర೟మశఱ

భశ೟మ

 

= ∫
ଵ

൤
೟మశల೟శవ

భశ೟మ ൨

ଶ

 ଵ

 

= ∫
ଵ

(௧ାଷ)మ 2𝑑𝑡

 

 

= 2
ିଵ

[௧ାଷ]
  

 

=
ିଶ

ቂ୲ୟ୬ቀ
ೣ

మ
ቁାଷቃ

  

 

 

 

 

 

 

 

    

𝟑𝐜𝐨𝐬𝐱ା𝟒

𝟒𝐜𝐨𝐬𝐱ା𝟓
𝐝𝐱 

ୡ୭ୱ୶ାହ
𝑑𝑥    

൬ ൰ାହ൬
భశ೟మ

భశ೟మ൰൨
ቀ

ଶௗ௧

 ଵା௧మቁ  

ఱశఱ೟మ
൨
ቀ

ଶௗ௧

 ଵା௧మቁ  

൨

ଶௗ௧

ଵା௧మ  

𝑑𝑡  

ቃ

Let t= 𝒕𝒂𝒏 ቀ
𝒙

𝟐
ቁ

   𝒅𝒙=
𝟐𝒅𝒕

 𝟏ା𝒕𝟐
 ;     

𝐜𝐨𝐬 𝒙 =
𝟏ି𝒕𝟐

𝟏ା𝒕𝟐
  

  𝒔𝒊𝒏𝒙=
𝟐𝒕

𝟏ା𝒕𝟐
 

 

∴ න
𝟏

𝒙𝟐
𝒅𝒙 = −

𝟏

𝒙
+
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ቀ ቁ ; 

    

+ 𝑪 
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Nr = 2sinx + 3cosx

= 𝐴 [3sinx + 4cosx

= 𝐴 [3𝑐𝑜𝑠𝑥 −

= 3𝐴𝑐𝑜𝑠𝑥 − 4𝐴𝑠𝑖𝑛𝑥

= 𝑠𝑖𝑛𝑥(−4𝐴 +

 

𝐸𝑞𝑢𝑎𝑡𝑖𝑛𝑔

𝑐𝑜𝑠𝑥 ⇨3𝐴 + 4𝐵 = 3

 ⇨ 3𝐴 + 4𝐵 − 3 = 0

 

𝑠𝑖𝑛𝑥 ⇨−4𝐴 + 3𝐵 =

⇨−4𝐴 + 3𝐵 − 2 =

 

 

 

𝑠𝑜𝑙𝑣𝑖𝑛𝑔   𝑒𝑞ᇱᇱ𝑛  (1 )

 

       1          x           

   3       4 -3 3 

-4        3 -2        -4    (

𝑓𝑟𝑜𝑚 (3) ⇨ 5𝐵 + 𝑘

⇨𝑘 = 4 − 5 ቀ
ଵ଼

ଶହ
ቁ 

⇨𝑘 = 4 − ቀ
ଵ଼

ହ
ቁ =

ଶ଴

𝑹𝒖𝒍𝒆: 𝑵𝒓 =
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+ 4  
cosx + 5]ᇱ + 𝐵 [3sinx + 4cosx + 5

 

4𝑠𝑖𝑛𝑥] + 𝐵 [3sinx + 4cosx + 5]

𝐴𝑠𝑖𝑛𝑥 + 3𝐵𝑠𝑖𝑛𝑥 + 4𝐵𝑜𝑠𝑥 + 5𝐵 +

+ 3𝐵) + 𝑐𝑜𝑠𝑥(3𝐴 + 4𝐵) + (5𝐵 +

𝐸𝑞𝑢𝑎𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑐𝑜 − 𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓  

 

3; 

0 … . . (1) 

= 2;  

0 … . . (2) 

5𝐵 + 𝑘 = 4 … … (3) 

( )& (2)     

          y 

(𝐴, 𝐵) = ቂ
ି଼ି(ିଽ)

ଽି(ିଵ )
,

ଵଶି(ି଺)

ଽି(ିଵ )
ቃ  = ቂ

ଵ

ଶହ

𝑘 = 4  

ቁ

ଶ଴ିଵ଼

ହ
=

ଶ

ହ
 

= 𝑨
𝒅

𝒅𝒙
(𝑫𝒓) + 𝑩(𝑫𝒓) + 𝒌 
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5] + 𝑘 

] + 𝑘 

+ 𝑘  

+ 𝑘)  

ቂ
ଶହ

,
ଵ଼

ଶହ
ቃ  
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I=
ଵ

ଶହ
[3sinx + 4cosx

 

I= ∫
భ

మఱ
[ଷୱ୧୬୶ାସୡ୭ୱ୶

ଷ

 

=  
ଵ

ଶହ
∫

(ଷୱ୧୬୶ାସୡ୭ୱ୶ା

(ଷୱ୧୬୶ାସୡ୭ୱ୶ା

+
ଶ

ହ
∫

ଵ

ଷୱ୧୬୶ାସୡ୭ୱ୶ା

 

 

  

 

 

 

 

 

 

= 
ଵ

ଶହ
𝑙𝑜𝑔|(3sinx +

                                                 

  

I=
ଵ

ଶହ
𝑙𝑜𝑔|3sinx + 4cosx

 

 

 

 

 

 

 

∫
𝒇ᇲ(𝒙)

𝒇(𝒙)
𝒅𝒙 = 𝒍𝒐𝒈|𝒇

 

    

cosx + 5]ᇱ +
ଵ଼

ଶହ
[3sinx + 4cosx +

ୡ୭ୱ୶ାହ]ᇲା
భఴ

మఱ
[ଷୱ୧୬୶ାସୡ୭ୱ୶ ]ା

మ

ఱ

ଷୱ୧୬୶ାସୡ୭ୱ୶ା
𝑑𝑥  

ାହ)ᇲ

ାହ)
+

ଵ଼

ଶହ
∫

(ଷୱ୧୬୶ାସୡ୭ୱ୶ାହ)ௗ௫

(ଷୱ୧୬୶ାସୡ୭ୱ୶ାହ)
v 

ାହ
𝑑𝑥    

+ 4cosx + 5)| +
ଵ଼

ଶହ
𝑥 +

ଶ

ହ

ିଶ

ቂ୲ୟ୬ቀ
ೣ

మ
ቁାଷ

                                                 {From Iଵ} 

cosx + 5| +
ଵ଼

ଶହ
𝑥 +

ି 
ర

ఱ

ቂ୲ୟ୬ቀ
ೣ

మ
ቁାଷቃ

 +C 

∴ න

|𝒇(𝒙)|+c 
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5] +
ଶ

ହ
 

ቁ ଷቃ
 

න 𝟏𝒅𝒙 = 𝒙 + 𝒄 
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Model-3: REDUCTION 

1) If 𝐈𝒏 = ∫ 𝒔𝒊𝒏𝒏𝒙𝒅𝒙, then show that

𝐈𝒏 = −
𝒔𝒊𝒏𝒏ష𝟏𝒙𝒄𝒐𝒔𝒙

𝒏
+

 

Sol:I௡ = ∫ 𝑠𝑖𝑛௡𝑥𝑑𝑥=

Here 𝑈 = 𝑠𝑖𝑛௡ିଵ𝑥 ⇨

 V=sinx ⇨∫ 𝑠𝑖𝑛𝑥𝑑𝑥

By using integration by parts
 
 
 

𝐈𝒏 = 𝑠𝑖𝑛௡ିଵ𝑥.(−𝑐𝑜𝑠𝑥

− ∫(𝑛 − 1)𝑠𝑖𝑛௡ିଶ𝑥

 
 

𝐈𝒏=−𝑠𝑖𝑛௡ିଵ𝑥𝑐𝑜𝑠𝑥 + (n
 
 

=‘’      + (n-1)∫ 𝑠𝑖𝑛௡

 

I௡ = −𝑠𝑖𝑛௡ିଵ𝑥𝑐𝑜𝑠𝑥

 

I௡ + (𝑛 − 1)I௡=−𝑠𝑖𝑛

 

I௡(1 + 𝑛 − 1)=−𝑠𝑖𝑛

 

I௡(𝑛)=−𝑠𝑖𝑛௡ିଵ𝑥𝑐𝑜𝑠𝑥

 

I௡=−
௦௜௡೙షభ௫௖௢௦௫

௡
+

୬

න(𝑈𝑉)𝑑𝑥 = 𝑈 න 𝑉𝑑𝑥 − න[𝑈′

    

Quadratic expressions
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3: REDUCTION FORMULAE 

, then show that 

+
𝒏ି𝟏

𝒏
𝐈𝒏ି𝟐𝒂𝒏𝒅𝒉𝒆𝒏𝒄𝒆𝒇𝒊𝒏𝒅 𝐈𝟒. 

=∫ 𝑠𝑖𝑛௡ିଵ𝑥. 𝑠𝑖𝑛𝑥𝑑𝑥 

𝑈′ =  (𝑛 − 1) 𝑠𝑖𝑛௡ିଶ𝑥(𝑐𝑜𝑠𝑥) 

𝑠𝑖𝑛𝑥𝑑𝑥 = −𝑐𝑜𝑠𝑥 + 𝑐 

By using integration by parts 

𝑐𝑜𝑠𝑥) 
(𝑐𝑜𝑠𝑥)(−𝑐𝑜𝑠𝑥)]𝑑𝑥  

+ (n-1)∫ 𝑠𝑖𝑛௡ିଶ𝑥(1 − 𝑠𝑖𝑛ଶ𝑥)𝑑𝑥 

௡ିଶ𝑥𝑑𝑥 − (𝑛 − 1) ∫ 𝑠𝑖𝑛௡𝑥𝑑𝑥 

𝑥𝑐𝑜𝑠𝑥 + (n − 1)I௡ିଶ − (𝑛 − 1)I௡  

𝑠𝑖𝑛௡ିଵ𝑥𝑐𝑜𝑠𝑥 + (n − 1)I௡ିଶ 

𝑠𝑖𝑛௡ିଵ𝑥𝑐𝑜𝑠𝑥 + (n − 1)I௡ିଶ 

𝑥𝑐𝑜𝑠𝑥 + (n − 1)I௡ିଶ 

୬ିଵ

୬
I௡ିଶ 

න ′ න 𝑉𝑑𝑥]𝑑𝑥 
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Q.No: 20 &21 

Now  

Iସ=−
௦௜௡రషభ௫௖௢௦௫

ସ
+

= −
௦௜௡య௫௖௢௦௫

ସ
+

ଷ

ସ

= −
௦௜௡య௫௖௢௦௫

ସ
+

ଷ

ସ

= −

 

[I଴ = ∫ 𝑠𝑖𝑛଴𝑥 𝑑𝑥

 

Iସ=−
௦௜௡య௫௖௢௦௫

ସ
−

 
 

2) If 𝐈𝒏 = ∫ 𝒄𝒐𝒔𝒏𝒙𝒅𝒙, then show that

𝐈𝒏 =
𝒄𝒐𝒔𝒏ష𝟏𝒙𝒔𝒊𝒏𝒙

𝒏
+

 

Sol: I௡ = ∫ 𝑐𝑜𝑠௡𝑥𝑑𝑥

Here 𝑈 = 𝑐𝑜𝑠௡ିଵ𝑥

 V=cosx ⇨∫ 𝑐𝑜𝑠𝑥𝑑𝑥

By using integration by parts
 
 
 

𝐈𝒏 = 𝑐𝑜𝑠௡ିଵ𝑥.(𝑠𝑖𝑛𝑥

− න

 
 

 𝐈𝒏=𝑐𝑜𝑠௡ିଵ𝑥 𝑠𝑖𝑛𝑥

 

න(𝑈𝑉)𝑑𝑥 = 𝑈 න 𝑉𝑑𝑥 −

    

+
ସିଵ

ସ
Iସିଶ 

ଷ

ସ
Iଶ  

ଷ

ସ
[−

௦௜௡మషభ௫௖௢௦௫

ଶ
+

ଶିଵ

ଶ
Iଶିଶ] 

−
𝑠𝑖𝑛ଷ𝑥𝑐𝑜𝑠𝑥

4
−

3

4

𝑠𝑖𝑛ଵ𝑥𝑐𝑜𝑠𝑥

2
+

3

8
I଴

𝑑𝑥 = ∫ 1𝑑𝑥 = 𝑥 + 𝑐] 

ଷ

଼
𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 +

ଷ

଼
𝑥 + 𝑐. 

, then show that 

+
𝒏ି𝟏

𝒏
𝐈𝒏ି𝟐𝒂𝒏𝒅𝒉𝒆𝒏𝒄𝒆𝒇𝒊𝒏𝒅𝐈𝟓,𝐈𝟒. 

𝑥𝑑𝑥=∫ 𝑐𝑜𝑠௡ିଵ𝑥. 𝑐𝑜𝑠𝑥𝑑𝑥 

⇨ 𝑈′ =  (𝑛 − 1) 𝑐𝑜𝑠௡ିଶ𝑥(−𝑠𝑖𝑛𝑥

𝑐𝑜𝑠𝑥𝑑𝑥 = 𝑠𝑖𝑛𝑥 + 𝑐 

using integration by parts 

(𝑠𝑖𝑛𝑥) 

න(𝑛 − 1)𝑐𝑜𝑠௡ିଶ𝑥(−𝑠𝑖𝑛)(𝑠𝑖𝑛𝑥)]𝑑𝑥

𝑠𝑖𝑛𝑥 + (n-1)∫ 𝑐𝑜𝑠௡ିଶ𝑥(1 − 𝑐𝑜𝑠ଶ𝑥)𝑑𝑥

න[𝑈′ න 𝑉𝑑𝑥]𝑑𝑥 
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଴ 

 

𝑠𝑖𝑛𝑥) 

𝑑𝑥 

𝑑𝑥  
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=‘’      + (n-1)∫ 𝑐𝑜𝑠௡

 

I௡ = 𝑐𝑜𝑠௡ି

 

I௡ + (𝑛 − 1)I௡=𝑐𝑜𝑠

 

I௡(1 + 𝑛 − 1)=𝑐𝑜𝑠௡

 

I௡(𝑛)=𝑐𝑜𝑠௡ିଵ𝑥 𝑠𝑖𝑛𝑥

 

I௡=
௖௢௦೙షభ௫ ௦௜௡௫

௡
+

୬ି

୬

Iସ=
௖௢௦రషభ௫ ௦௜௡௫

ସ
+

ସିଵ

ସ

=
௖௢௦రషభ௫ ௦௜௡௫

ସ
+

ଷ

ସ
Iଶ 

=
௖௢௦య௫ ௦௜௡௫

ସ
+

ଷ

ସ
[

௖௢௦మ

 

=
𝑐𝑜𝑠ଷ

 

[I଴ = ∫ 𝑐𝑜𝑠଴𝑥 𝑑𝑥 =

 

Iସ=
௖௢௦య௫ ௦௜௡௫

ସ
+

ଷ

଼
𝑐𝑜𝑠𝑥
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௡ିଶ𝑥𝑑𝑥 − (𝑛 − 1) ∫ 𝑐𝑜𝑠௡𝑥𝑑𝑥 

ିଵ𝑥 𝑠𝑖𝑛𝑥 + (n − 1)I௡ିଶ − (𝑛 − 1)

𝑐𝑜𝑠௡ିଵ𝑥 𝑠𝑖𝑛𝑥 + (n − 1)I௡ିଶ 

௡ିଵ𝑥 𝑠𝑖𝑛𝑥 + (n − 1)I௡ିଶ 

𝑠𝑖𝑛𝑥 + (n − 1)I௡ିଶ 

ିଵ

୬
I௡ିଶ 

Now 
ଵ

Iସିଶ 

  
మషభ௫ ௦௜௡௫

ଶ
+

ଶିଵ

ଶ
Iଶିଶ] 

ଷ𝑥 𝑠𝑖𝑛𝑥

4
+

3

4

𝑐𝑜𝑠ଶିଵ𝑥 𝑠𝑖𝑛𝑥

2
+

3

8
I଴ 

= ∫ 1𝑑𝑥 = 𝑥 + 𝑐] 

𝑐𝑜𝑠𝑥 𝑠𝑖𝑛𝑥 +
ଷ

଼
𝑥 + 𝑐. 
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3) Find the reduction formula for 

find∫ 𝒕𝒂𝒏𝟔𝒙𝒅𝒙

Sol: 𝐈𝒏 = ∫ 𝒕𝒂𝒏𝒏

 

= ∫ 𝑡𝑎𝑛௡ିଶ𝑥 ( 𝑡𝑎𝑛

 

= ∫ 𝑡𝑎𝑛௡ିଶ𝑥  (𝑠𝑒𝑐

 

= ∫[𝑡𝑎𝑛௡ିଶ𝑥𝑠𝑒𝑐

 

= ∫ 𝑡𝑎𝑛௡ିଶ𝑥𝑠𝑒𝑐ଶ

 

  𝑙𝑒𝑡 𝑡𝑎𝑛𝑥

 

I௡ = ∫ 𝑡௡ିଶ𝑑𝑡 −

 

I௡ =
௧೙షమశభ

௡ିଶାଵ
− I௡ି

 

I௡ =
௧೙షభ

௡ିଵ
− I௡ିଶ 

 

I௡ =
௧௔௡೙షభ௫

௡ିଵ
− I௡

 

case(1): if n is even

{I଴ = ∫ 𝑡𝑎𝑛଴𝑥 𝑑𝑥

 

case(2): if n is odd

{Iଵ = ∫ 𝑡𝑎𝑛ଵ𝑥 𝑑𝑥

Now I଺ =
௧௔௡లషభ௫

଺ିଵ
−

    

Find the reduction formula for ∫ 𝒕𝒂𝒏𝒏𝒙𝒅𝒙 and hence 
𝒙𝒅𝒙. 

𝒏𝒙𝒅𝒙 

𝑡𝑎𝑛ଶ𝑥)𝑑𝑥  

𝑠𝑒𝑐ଶ𝑥 − 1)𝑑𝑥  

𝑠𝑒𝑐ଶ𝑥 − 𝑡𝑎𝑛௡ିଶ𝑥 ]𝑑𝑥  

ଶ𝑥𝑑𝑥 − ∫ 𝑡𝑎𝑛௡ିଶ𝑥𝑑𝑥  

𝑡𝑎𝑛𝑥 = 𝑡   Diff w.r.t.’x’ 

𝑠𝑒𝑐ଶ𝑥𝑑𝑥 = 𝑑𝑡 

I௡ିଶ  

ିଶ  

  

௡ିଶ  

even, I௡𝑒𝑛𝑑𝑤𝑖𝑡ℎI଴.  

𝑑𝑥 = ∫ 1𝑑𝑥 = 𝑥 + 𝐶} 

odd, I௡𝑒𝑛𝑑𝑤𝑖𝑡ℎIଵ.  

𝑑𝑥 = 𝑙𝑜𝑔|𝑠𝑒𝑐𝑥| + 𝐶} 

− I଺ିଶ 
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=
௧௔௡ఱ௫

ହ
− Iସ =

௧௔௡ఱ௫

ହ
−

=
௧௔௡ఱ௫

ହ
−

௧௔௡య௫

ଷ
+ Iଶ 

 

=
௧௔௡ఱ௫

ହ
−

௧௔௡య௫

ଷ
+ [

௧௔௡

 

=
௧௔௡ఱ௫

ହ
−

௧௔௡య௫

ଷ
+

௧௔௡

ଵ

 

=
௧௔௡ఱ௫

ହ
−

௧௔௡య௫

ଷ
+

௧௔௡

ଵ

 

 

 

4) Find the reduction formula for 
find∫ 𝒄𝒐𝒕𝟒𝒙𝒅𝒙. 

Sol: 𝐈𝒏 = ∫ 𝒄𝒐𝒕𝒏𝒙𝒅𝒙

 

= ∫ 𝑐𝑜𝑡௡ିଶ𝑥 ( 𝑐𝑜𝑡ଶ𝑥

 

= ∫ 𝑐𝑜𝑡௡ିଶ𝑥  (𝑐𝑜𝑠𝑒𝑐

 

= ∫[𝑐𝑜𝑡௡ିଶ𝑥𝑐𝑜𝑠𝑒𝑐ଶ

 

= ∫ 𝑐𝑜𝑡௡ିଶ𝑥𝑐𝑜𝑠𝑒𝑐ଶ

 

   𝑙𝑒𝑡 𝑐𝑜𝑡𝑥

 

I௡ = − ∫ 𝑡௡ିଶ𝑑𝑡 − I

 

    

Quadratic expressions

MATHEMAITCS 

− [
௧௔௡రషభ௫

ସିଵ
− Iସିଶ] 

 

௧௔௡మషభ௫

ଶିଵ
− Iଶିଶ] 

௧௔௡భ௫

ଵ
− I଴ 

௧௔௡భ௫

ଵ
− 𝑥 + 𝐶 

Find the reduction formula for ∫ 𝒄𝒐𝒕𝒏𝒙𝒅𝒙 and hence 
 

𝒙𝒅𝒙 

𝑥)𝑑𝑥  

𝑐𝑜𝑠𝑒𝑐ଶ𝑥 − 1)𝑑𝑥  

ଶ𝑥 − 𝑐𝑜𝑡௡ିଶ𝑥 ]𝑑𝑥  

ଶ𝑥𝑑𝑥 − ∫ 𝑐𝑜𝑡௡ିଶ𝑥𝑑𝑥  

𝑐𝑜𝑡𝑥 = 𝑡 Diff w.r.t.’x’ 

−𝑐𝑜𝑠𝑒𝑐ଶ𝑥𝑑𝑥 = 𝑑𝑡 

I௡ିଶ  
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and hence 
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I௡ = −
௧೙షమశభ

௡ିଶାଵ
− I

 

I௡ = −
௧೙షభ

௡ିଵ
− I௡ି

 

I௡ = −
௖௢௧೙షభ௫

௡ିଵ
−

 

case(1): if n is even

{I଴ = ∫ 𝑐𝑜𝑡଴𝑥 𝑑𝑥

 

case(2): if n is odd

{Iଵ = ∫ 𝑐𝑜𝑡ଵ𝑥 𝑑𝑥

Now Iସ = −
௖௢௧రషభ௫

ସିଵ

= −
௖௢௧య௫

ଷ
− Iଶ =−

௖௢௧

=−
௖௢௧య௫

ଷ
+

௖௢௧భ௫

ଵ

 
 

=−
௖௢௧య௫

ଷ
+ 𝑐𝑜𝑡𝑥 +

 
 
 
 
 
 
 
 
 
 

 

    

I௡ିଶ  

ିଶ  

I௡ିଶ  

even, I௡𝑒𝑛𝑑𝑤𝑖𝑡ℎI଴.  

𝑑𝑥 = ∫ 1𝑑𝑥 = 𝑥 + 𝐶} 

odd, I௡𝑒𝑛𝑑𝑤𝑖𝑡ℎIଵ.  

𝑑𝑥 = 𝑙𝑜𝑔|𝑠𝑖𝑛𝑥| + 𝐶} 

௫
− Iସିଶ 

௖௢௧య௫

ଷ
− [−

௖௢௧మషభ௫

ଶିଵ
− Iଶିଶ] 

+ I଴ 

+ 𝑥 + 𝐶 
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5) If 𝐈𝒏 = ∫ 𝒔𝒆𝒄𝒏𝒙𝒅𝒙

𝐈𝒏 = −
𝒔𝒆𝒄𝒏ష𝟐𝒙𝒕𝒂𝒏𝒙

𝒏ି𝟏

 

Sol:I௡ = ∫ 𝑠𝑒𝑐௡𝑥𝑑𝑥

 

U=𝑠𝑒𝑐௡ିଶ𝑥⇨𝑢ᇱ = (

V=𝑠𝑒𝑐ଶ𝑥 ⇨ ∫ 𝑠𝑒𝑐ଶ𝑥𝑑𝑥

 
By using integration by parts
 
 
 

I௡ = 𝑠𝑒𝑐௡ିଶ𝑥 ∫ 𝑠𝑒𝑐ଶ

− ∫{(𝑠𝑒𝑐௡ିଶ𝑥)′ ∫ 𝑠𝑒𝑐

 

= 𝑠𝑒𝑐௡ିଶ𝑥𝑡𝑎𝑛𝑥– ∫{

 

= 𝑠𝑒𝑐௡ିଶ𝑥𝑡𝑎𝑛𝑥

 

=𝑠𝑒𝑐௡ିଶ𝑥𝑡𝑎𝑛𝑥 − (𝑛

 

=′′ − (𝑛 − 2) ∫(𝑠𝑒𝑐

 

=′′ − (𝑛 − 2) ∫ 𝑠𝑒𝑐௡

 

I௡ = 𝑠𝑒𝑐௡ିଶ𝑥𝑡𝑎𝑛𝑥 −
 

I௡ + (𝑛 − 2)I௡ = 𝑠𝑒𝑐

 

I௡(1 + 𝑛 − 2) = 𝑠𝑒𝑐
 

න(𝒖𝒗)𝒅𝒙 = 𝑼 න
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𝒙𝒅𝒙, then show that 
𝒙𝒕𝒂𝒏𝒙

+
𝒏ି𝟐

𝒏ି𝟏
𝐈𝒏ି𝟐  

= ∫ 𝑠𝑒𝑐௡ିଶ𝑥𝑠𝑒𝑐ଶ𝑥𝑑𝑥 

(𝑛 − 2)𝑠𝑒𝑐௡ିଷ𝑥(𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥) 

𝑥𝑑𝑥 = 𝑡𝑎𝑛𝑥 + 𝑐 

By using integration by parts 

ଶ𝑥𝑑𝑥  

𝑠𝑒𝑐ଶ𝑥𝑑𝑥} 𝑑𝑥  

{(𝑛 − 2)𝑠𝑒𝑐௡ିଷ𝑥𝑠𝑒𝑐𝑥𝑡𝑎𝑛𝑥𝑑𝑥 . (tanx)} dx

𝑥𝑡𝑎𝑛𝑥 − (𝑛 − 2) න 𝑠𝑒𝑐௡ିଶ𝑥 𝑡𝑎𝑛ଶ𝑥𝑑𝑥

(𝑛 − 2) ∫ 𝑠𝑒𝑐௡ିଶ𝑥(𝑠𝑒𝑐ଶ𝑥 − 1) 𝑑𝑥 

𝑠𝑒𝑐௡ିଶ𝑥𝑠𝑒𝑐ଶ𝑥 − 𝑠𝑒𝑐௡ିଶ𝑥) 𝑑𝑥 

௡𝑥𝑑𝑥 + (𝑛 − 2) ∫ 𝑠𝑒𝑐௡ିଶ𝑥𝑑𝑥 

− (𝑛 − 2)I௡ + (𝑛 − 2)I௡ିଶ  

𝑠𝑒𝑐௡ିଶ𝑥𝑡𝑎𝑛𝑥 + (𝑛 − 2)I௡ିଶ  

𝑠𝑒𝑐௡ିଶ𝑥𝑡𝑎𝑛𝑥 + (𝑛 − 2)I௡ିଶ  

න 𝑽𝒅𝒙 − න[𝑼′ න 𝑽𝒅𝒙]𝒅𝒙 
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. (tanx)} dx 

𝑥𝑑𝑥 
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I௡(𝑛 − 1) = 𝑠𝑒𝑐௡

 

I௡ =
௦௘௖೙షమ௫ .௧௔௡௫

௡ିଵ

Now Iହ =
௦௘௖ఱషమ௫

ହି

 

I଺ =
௦௘௖య௫ .௧௔௡௫

ସ
+

Iହ =
௦௘௖య௫.௧௔௡௫

ସ
+

 

      {I଴ = ∫ 1dx =

Iହ =
𝑠𝑒𝑐

 

6) If 𝐈𝒏 = ∫ 𝒔𝒆𝒄𝒏

𝐈𝒏 = −
𝒄𝒐𝒔𝒆𝒄𝒏ష

𝒏ି

 

Sol:I௡ = ∫ 𝑐𝑜𝑠𝑒𝑐௡

 

U=𝑐𝑜𝑠𝑒𝑐௡ିଶ𝑥 

⇨𝑢ᇱ = (𝑛 − 2)𝑐𝑜𝑠𝑒𝑐

V=𝑐𝑜𝑠𝑒𝑐ଶ𝑥 ⇨ ∫
 
By using integration by parts
 
 
 
 

= −𝑐𝑜𝑠𝑒𝑐௡ିଶ𝑥 𝑐𝑜𝑡𝑥

(tanx)} dx 

න(𝑢𝑣)𝑑𝑥 = 𝑈 න 𝑉𝑑𝑥

    

௡ିଶ𝑥𝑡𝑎𝑛𝑥 + (𝑛 − 2)I௡ିଶ  

௧௔௡௫
+

௡ିଶ

௡ିଵ
I௡ିଶ  

௫ .௧௔௡௫

ଵ
+

ହିଶ

ହିଵ
Iହିଶ 

+
ଷ

ସ
Iଷ  

ଷ

ସ
{

௦௘௖భ௫.௧௔௡௫

ଶ
+

ଵ

ଶ
I଴}  

= x + c}  

𝑠𝑒𝑐ଷ𝑥. 𝑡𝑎𝑛𝑥

4
+

3

8

𝑠𝑒𝑐ଵ𝑥. 𝑡𝑎𝑛𝑥

1
+

3

8
𝑥 +

𝒏𝒙𝒅𝒙, then show that 
ష𝟐𝒙𝒕𝒂𝒏𝒙

ି𝟏
+

𝒏ି𝟐

𝒏ି𝟏
𝐈𝒏ି𝟐  

௡𝑥𝑑𝑥 = ∫ 𝑐𝑜𝑠𝑒𝑐௡ିଶ𝑥 𝑐𝑜𝑠𝑒𝑐ଶ𝑥𝑑𝑥

)𝑐𝑜𝑠𝑒𝑐௡ିଷ𝑥(−𝑐𝑜𝑠𝑒𝑐𝑥 𝑐𝑜𝑡𝑥) 

𝑐𝑜𝑠𝑒𝑐ଶ𝑥𝑑𝑥 = −𝑐𝑜𝑡𝑥 + 𝑐 

By using integration by parts 

𝑐𝑜𝑡𝑥– ∫{(𝑛 − 2)𝑐𝑜𝑠𝑒𝑐௡ିଷ𝑥 𝑐𝑜𝑠𝑒𝑐𝑥

න 𝑉𝑑𝑥 − න[𝑈′ න 𝑉𝑑𝑥]𝑑𝑥 
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+ 𝑐 

𝑥𝑑𝑥 

𝑐𝑜𝑠𝑒𝑐𝑥 𝑐𝑜𝑡𝑥𝑑𝑥 . 
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= −𝑐𝑜𝑠𝑒𝑐௡ିଶ𝑥 

 

=−𝑐𝑜𝑠𝑒𝑐௡ିଶ𝑥 𝑐𝑜𝑡𝑥

 

=′′ − (𝑛 − 2) ∫(𝑐𝑜𝑠𝑒𝑐

 

=′′ − (𝑛 − 2) ∫ 𝑐𝑜𝑠𝑒𝑐

 

I௡ = −𝑐𝑜𝑠𝑒𝑐௡

 

I௡ + (𝑛 − 2)I

 

I௡(1 + 𝑛 − 2
 

I௡(𝑛 − 1) =

 

I௡ =
ି௖௢௦ ೙షమ௫ ௖௢௧௫

௡ିଵ

 

Now Iହ = −
௖௢௦௘௖ఱషమ

ହି

 

I଺ = −
௖௢௦௘௖య௫ .௖௢௧௫

ସ
+

Iହ = −
𝑐𝑜𝑠𝑒𝑐

 

      {I଴ = ∫ 1dx = x

Iହ = −
𝑐𝑜𝑠𝑒𝑐ଷ

4
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 𝑐𝑜𝑡𝑥 − (𝑛 − 2) න 𝑐𝑜𝑠𝑒𝑐௡ିଶ𝑥 𝑐𝑜

− (𝑛 − 2) ∫ 𝑐𝑜𝑠𝑒𝑐௡ିଶ𝑥(𝑐𝑜𝑠𝑒𝑐ଶ𝑥

𝑐𝑜𝑠𝑒𝑐௡ିଶ𝑥 𝑐𝑜𝑠𝑒𝑐ଶ𝑥 − 𝑐𝑜𝑠𝑒𝑐௡ିଶ𝑥) 𝑑𝑥

𝑠𝑒𝑐௡𝑥𝑑𝑥 + (𝑛 − 2) ∫ 𝑐𝑜𝑠𝑒𝑐௡ିଶ𝑥𝑑𝑥

௡ିଶ𝑥 𝑐𝑜𝑡𝑥 − (𝑛 − 2)I௡ + (𝑛 − 2)

)I௡ = −𝑐𝑜𝑠𝑒𝑐௡ିଶ𝑥 𝑐𝑜𝑡𝑥 + (𝑛 − 2)

2) = −𝑐𝑜𝑠𝑒𝑐௡ିଶ𝑥 𝑐𝑜𝑡𝑥 + (𝑛 − 2)

= −𝑐𝑜𝑠𝑒𝑐௡ିଶ𝑥 𝑐𝑜𝑡𝑥 + (𝑛 − 2)I௡

+
௡ିଶ

௡ିଵ
I௡ିଶ  

మ௫ .௖௢௧௫

ିଵ
+

ହିଶ

ହିଵ
Iହିଶ 

+
ଷ

ସ
Iଷ  

𝑐𝑜𝑠𝑒𝑐ଷ𝑥. 𝑐𝑜𝑡𝑥

4
+

3

4
{
−𝑐𝑜𝑠𝑒𝑐ଵ𝑥. 𝑐𝑜𝑡𝑥

2
+

x + c} 

ଷ𝑥. 𝑐𝑜𝑡𝑥

4
−

3

8

𝑐𝑜𝑠𝑒𝑐ଵ𝑥. 𝑐𝑜𝑡𝑥

1
+

3

8
𝑥
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𝑐𝑜 𝑡ଶ𝑥𝑑𝑥 

𝑥 − 1) 𝑑𝑥 

𝑑𝑥 

𝑥𝑑𝑥 

)I௡ିଶ 

)I௡ିଶ 

)I௡ିଶ 

) ௡ିଶ 

1

2
I଴} 

+ 𝑐 
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7) If ∫ 𝒔𝒊𝒏𝒎𝒙𝒄𝒐𝒔

𝐈𝒎,𝒏 =

 

Sol:I௡ = ∫ 𝑠𝑖𝑛௠𝑥

 

=∫ 𝑠𝑖𝑛௠𝑥𝑐𝑜𝑠௡ିଵ

=

 
 

Here 𝑈 = (𝑐𝑜𝑠௡ି

 

 V=𝑠𝑖𝑛௠𝑥𝑐𝑜𝑠𝑥

 ∴f(x) =𝑠𝑖𝑛

⇨𝑉ᇱ =
௦௜௡೘శభ

௠ାଵ

By using integration by parts

න(𝑢𝑣

 

I௠,௡=𝑐𝑜𝑠௡ିଵ𝑥.∫ 𝑠𝑖𝑛

− න

 

=𝑐𝑜𝑠௡ିଵ𝑥
௦௜௡೘శభ௫

௠ାଵ

− න(𝑛

 

= ′′ +
(௡ିଵ)

௠ାଵ
∫ 𝑐𝑜𝑠

 

    

𝒄𝒐𝒔𝒏𝒙𝒅𝒙, then show that 

=
𝒄𝒐𝒔𝒏ି𝟏𝒙𝒔𝒊𝒏𝒎ା𝟏𝒙

𝒎 + 𝒏
+

𝒏 − 𝟏

𝒎 + 𝒏
𝐈𝒎,𝒏

𝑥𝑐𝑜𝑠௡𝑥𝑑𝑥 

ଵ𝑥𝑐𝑜𝑠𝑥𝑑𝑥 

= න(𝑐𝑜𝑠௡ିଵ𝑥)(𝑠𝑖𝑛௠𝑥𝑐𝑜𝑠𝑥) 𝑑𝑥 

ିଵ𝑥) ⇨ 𝑈′ =  (𝑛 − 1) 𝑐𝑜𝑠௡ିଶ𝑥(−

𝑥𝑐𝑜𝑠𝑥⇨∫ 𝑠𝑖𝑛௠𝑥𝑐𝑜𝑠𝑥𝑑𝑥 

𝑠𝑖𝑛௠𝑥, 𝑓ᇱ(𝑥) = 𝑐𝑜𝑠𝑥 
భ௫

 

By using integration by parts 

න 𝑢𝑣)𝑑𝑥 = 𝑈 න 𝑉𝑑𝑥 − න[𝑈′ න 𝑉𝑑𝑥]𝑑𝑥

𝑠𝑖𝑛௠𝑥𝑐𝑜𝑠𝑥𝑑𝑥 

න{(𝑐𝑜𝑠௡ିଵ𝑥)′ න 𝑠𝑖𝑛௠𝑥𝑐𝑜𝑠𝑥𝑑𝑥}𝑑𝑥

௫
 

න 𝑛 − 1) 𝑐𝑜𝑠௡ିଶ𝑥(−𝑠𝑖𝑛𝑥)
𝑠𝑖𝑛௠ାଵ𝑥

𝑚 + 1

𝑐𝑜𝑠௡ିଶ𝑥 𝑠𝑖𝑛௠ାଶ𝑥𝑑𝑥 
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𝒏ି𝟐 

−𝑠𝑖𝑛𝑥) 

𝑑𝑥 

𝑑𝑥 

𝑑𝑥 
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= ′′ +
(௡ିଵ)

௠ାଵ
∫ 𝑐𝑜𝑠௡ି

 

= ′′ +
(௡ିଵ)

௠ାଵ
∫ 𝑐𝑜𝑠௡ି

 

= ′′ +
(௡ିଵ)

௠ାଵ
∫ 𝑐𝑜𝑠௡ି

-
(௡ିଵ)

௠ାଵ
∫ 𝑐𝑜𝑠௡ିଶ𝑥𝑠𝑖𝑛

 

= ′′ +
(௡ିଵ)

௠ାଵ
∫ 𝑐𝑜𝑠௡ି

-
(௡ିଵ)

௠ାଵ
∫ 𝑐𝑜𝑠௡𝑥𝑠𝑖𝑛௠𝑥𝑑𝑥

 

I௠,௡=𝑐𝑜𝑠௡ିଵ𝑥
௦௜௡೘శ

௠ାଵ

 

I௠,௡ +
(௡ିଵ)

௠ାଵ
I௠,௡=𝑐𝑜𝑠

 

I௠,௡(1 +
௡ିଵ

௠ାଵ
)=𝑐𝑜𝑠௡

 

I௠,௡(
௠ାଵା௡ିଵ

௠ାଵ
)=𝑐𝑜𝑠

 

I௠,௡(
௠ା௡

௠ାଵ
)=𝑐𝑜𝑠௡ିଵ𝑥

 

I௠,௡=𝑐𝑜𝑠௡ିଵ𝑥
௦௜௡೘శ

௠ା௡
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ିଶ𝑥 𝑠𝑖𝑛௠𝑥𝑠𝑖𝑛ଶ𝑥𝑑𝑥 

ିଶ𝑥 𝑠𝑖𝑛௠𝑥(1 − 𝑐𝑜𝑠ଶ𝑥)𝑑𝑥 

ିଶ𝑥 𝑠𝑖𝑛௠𝑥𝑑𝑥 

𝑠𝑖𝑛௠𝑥𝑐𝑜𝑠ଶ𝑥𝑑𝑥 

ିଶ𝑥 𝑠𝑖𝑛௠𝑥𝑑𝑥 

𝑥𝑑𝑥 

శభ௫

ଵ
−

(௡ିଵ)

௠ାଵ
I௠,௡ିଶ −

(௡ିଵ)

௠ାଵ
I௠,௡ 

𝑐𝑜𝑠௡ିଵ𝑥
௦௜௡೘శభ௫

௠ାଵ
+

(௡ିଵ)

௠ାଵ
I௠,௡ିଶ 

௡ିଵ𝑥
௦௜௡೘శభ௫

௠ାଵ
+

(௡ିଵ)

௠ାଵ
I௠,௡ିଶ 

𝑐𝑜𝑠௡ିଵ𝑥
௦௜௡೘శభ௫

௠ାଵ
+

(௡ିଵ)

௠ାଵ
I௠,௡ିଶ 

𝑥
௦௜௡೘శభ௫

௠ାଵ
+

(௡ିଵ)

௠ାଵ
I௠,௡ିଶ 

శభ௫

௡
+

(௡ିଵ)

௠ା௡
I௠,௡ିଶ 
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Model-4: Integration by using partial fraction

1) ∫
𝟐𝒙ା𝟑

(𝒙ା𝟑)(𝒙𝟐ା𝟒)
𝐝𝐱

Sol: 

Let 
𝟐𝒙ା𝟑

(𝒙ା𝟑)(𝒙𝟐ା𝟒

 

 

⇨ (2x+3) = A(𝑥ଶ +

Put x=-3⇨A= 
ିଷ

ଵଷ
  𝑎𝑛𝑑

 𝑒𝑞𝑢𝑎𝑡𝑖𝑛𝑔

⇨A+B=0⇨B = 
ଷ

ଵଷ
 

Constant terms: 4A+3C=3

⇨3𝑐 = 3 + 4( 
ଷ

ଵଷ
) 

⇨3𝑐 =
ଷଽାଵ

ଵଷ
=

ହଵ

ଵଷ
 

∴𝑐 =
ଵ଻

ଵଷ
 

∫
ଶ௫ାଷ

(௫ାଷ)(௫మାସ)
dx

 

= −
3

13
න

1

x +
 

 

 

= −
3

13
log|(x + 3

න
𝟏

𝒙
𝒅𝒙 = 𝐥𝐨𝐠|𝒙| + 𝒄 

    

: Integration by using partial fraction 

𝐝𝐱. 

𝟒)
=

୅

୶ାଷ
+

୆୶ାେ

௫మାସ
 

=
A(𝑥ଶ + 4) + (Bx + C)(𝑥 + 3)

(x + 3)(𝑥ଶ + 4)

( + 4) + (Bx + C)(𝑥 + 3) … (1) 

𝑎𝑛𝑑 

𝑒𝑞𝑢𝑎𝑡𝑖𝑛𝑔 𝑡ℎ𝑒 𝑐𝑜 − 𝑒𝑓𝑓𝑖𝑡𝑖𝑛𝑔 𝑜𝑓 𝑥ଶ 

 

Constant terms: 4A+3C=3 

 

 

dx=∫ ቈ
ି

య

భయ

(௫ାଷ)
+

యೣ

భయ
ା

భళ

భయ

௫మାସ
቉ 𝑑𝑥 

න
1

+ 3
dx +

3

13
න

x

𝑥ଶ + 4
dx +

17

13
න

𝑥

3)| +
3

13
(
1

2
) න

2x

𝑥ଶ + 2ଶ
dx +

17

13
න

 

  
Quadratic expressions 

MATHEMAITCS -2A 

)
 

 

න
1

𝑥ଶ + 4
dx 

න
1

𝑥ଶ + 2ଶ
dx 
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= −
3

13
log|(x + 3)

 

 

= −
3

13
log|(x + 3)

 
 

2) ∫
𝐬𝐢𝐧𝐱.𝐜𝐨𝐬𝐱

𝐜𝐨𝐬𝟐𝐱ା𝟑𝐜𝐨𝐬𝐱ା𝟐
𝐝𝐱

 

𝐒𝐨𝐥: 𝑙𝑒𝑡

∫
ୱ୧୬୶.ୡ୭ୱ୶

ୡ୭ୱమ୶ାଷୡ୭ୱ୶ାଶ
dx

= ∫
୲

୲మାଷ୲ାଶ
(−dt

= − ∫
୲

(୲ାଵ)(୲ାଶ)
(

𝑙𝑒𝑡 
୲

(୲ାଵ)(୲ାଶ)
=

(

 

⇨ 𝑡 = 𝐴(𝑡 + 2)

 

𝑝𝑢𝑡 𝑡 = −1 ⇨ −

 

𝑝𝑢𝑡 𝑡 = −2 ⇨ −

 

 

∴ ∫
𝒇ᇲ(𝒙)

𝒇(𝒙)
𝒅𝒙=𝒍𝒐𝒈|𝒇(𝒙)|+c ∴
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)| +
3

26
log|𝑥ଶ + 2ଶ| +

17

13
.
1

2
tanିଵ

)| +
3

26
log|𝑥ଶ + 2ଶ| + ൬

17

26
൰ tanିଵ

𝐝𝐱 

𝑙𝑒𝑡 𝑐𝑜𝑠𝑥 = 𝑡 ⇨ −𝑠𝑖𝑛𝑥𝑑𝑥 = 𝑑𝑡 

dx   

dt)  

(dt)  

୅

(୲ାଵ)
+

୆

(୲ାଶ)
  

) + 𝐵(𝑡 + 1)…..(1) 

−1 = 𝐴(−1 + 2) +B (-1+1) 

⇨ 𝐴 = −1  

−2 = 𝐴(−2 + 2) +B (-2+1) 

⇨ 𝐵 = 2  

− න
t

(t + 1)(t + 2)
(dt) 

න
𝟏

𝒂𝟐 + 𝒙𝟐
𝒅𝒙 =

𝟏

𝒂
𝐭𝐚𝐧ି𝟏 ቒ

𝒙

𝒂
ቓ

+ 𝒄 
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ଵ ቒ
𝑥

2
ቓ + 𝑐 

൰ ଵ ቒ
𝑥

2
ቓ + 𝑐 
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= log

 

 
                     Integration by parts

න(𝑢𝑣)

3) 𝑺𝒉𝒐𝒘 𝒕𝒉𝒂𝒕 ∫ √𝒂

Sol: 

Let 𝐼 = ∫ √𝒂𝟐 + 𝒙

ℎ𝑒𝑟𝑒    𝑢 = √𝒂𝟐 +

 

 

𝐼 =

 

⇨𝐼 = √𝒂𝟐 + 𝒙𝟐.

    

= − න ൤
−1

(t + 1)
+

2

(t + 2)
൨ dt 

= න
1

(t + 1)
dt − 2 න

1

(t + 2)
dt 

= log|𝑡 + 1| − 2 log|𝑡 + 2| + 𝑐 

log|𝑐𝑜𝑠𝑥 + 1| − 2 log|𝑐𝑜𝑠𝑥 + 2| +

Integration by parts 

න )𝑑𝑥 = 𝑈 න 𝑉𝑑𝑥 − න[𝑈′ න 𝑉𝑑𝑥]𝑑𝑥

𝒂𝟐 + 𝒙𝟐𝒅𝒙 =
𝐱

𝟐
√𝒂𝟐 + 𝒙𝟐 +

𝐚𝟐

𝟐
𝐬𝐢𝐧𝐡

𝒙𝟐𝒅𝒙 

= න 𝟏. ඥ𝒂𝟐 + 𝒙𝟐𝒅𝒙 

+ 𝒙𝟐⇨𝒖ᇱ =
𝟏

𝟐ඥ𝒂𝟐ା𝒙𝟐
(𝟎 + 𝟐𝒙) =

ඥ

𝑣 = 1 ⇨ න 1𝑑𝑥 = 𝑥 + 𝑐 

𝑈𝑠𝑖𝑛𝑔 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑏𝑦 𝑝𝑎𝑟𝑡𝑠 
 

ඥ𝒂𝟐 + 𝒙𝟐. 𝒙 − න
𝒙

√𝒂𝟐 + 𝒙𝟐
. 𝒙𝒅𝒙

𝒙 − ∫
𝒙𝟐

ඥ𝒂𝟐ା𝒙𝟐
𝒅𝒙 
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൨

 

 

+ 𝑐 

𝑑𝑥 

𝐬𝐢𝐧𝐡ି𝟏 ቀ
𝒙

𝒂
ቁ + 𝒄 

𝒙

ඥ𝒂𝟐ା𝒙𝟐
 

𝒙𝒅𝒙 
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⇨𝐼 = √𝒂𝟐 + 𝒙𝟐. 𝒙 −

 

⇨𝐼 = √𝒂𝟐 + 𝒙𝟐. 𝒙 −

 

⇨𝐼 = √𝒂𝟐 + 𝒙𝟐. 𝒙 −

 

⇨𝐼 = 𝑥√𝒂𝟐 + 𝒙𝟐 −

 

⇨ 2𝐼 = 𝑥

 

⇨𝑰 =
𝐱

𝟐
√𝒂𝟐 + 𝒙𝟐 +

 
 

∴∫ √𝒂𝟐 + 𝒙𝟐𝒅𝒙 =
𝐱

𝟐
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− ∫
𝒂𝟐ା𝒙𝟐ି𝒂𝟐

ඥ𝒂𝟐ା𝒙𝟐
𝒅𝒙 

− ∫
𝒂𝟐ା𝒙𝟐

ඥ𝒂𝟐ା𝒙𝟐
𝒅𝒙 + ∫

𝒂𝟐

ඥ𝒂𝟐ା𝒙𝟐
𝒅𝒙 

− ∫ √𝒂𝟐 + 𝒙𝟐𝒅𝒙 + 𝒂𝟐 ∫
𝟏

ඥ𝒂𝟐ା𝒙𝟐
𝒅𝒙

− 𝑰 + 𝒂𝟐 𝐬𝐢𝐧𝐡ି𝟏 ቀ
𝒙

𝒂
ቁ + 𝒄 

𝑥ඥ𝒂𝟐 + 𝒙𝟐 + 𝒂𝟐 𝐬𝐢𝐧𝐡ି𝟏 ቀ
𝒙

𝒂
ቁ + 𝒄

+
𝐚𝟐

𝟐
𝐬𝐢𝐧𝐡ି𝟏 ቀ

𝒙

𝒂
ቁ + 𝒄 

𝐱

𝟐
√𝒂𝟐 + 𝒙𝟐 +

𝐚𝟐

𝟐
𝐬𝐢𝐧𝐡ି𝟏 ቀ

𝒙

𝒂
ቁ + 𝒄. 
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𝒅𝒙 

𝒄 
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4) Using integration by parts, evaluate

Sol:” 
𝑙𝑒𝑡 𝐼 = ∫ 𝑒௫   .

ℎ𝑒𝑟𝑒 𝑢 = 𝑐𝑜𝑠𝑥

𝑣 = 𝑒௫ ⇨ ∫ 𝑒

 
𝑈𝑠𝑖𝑛𝑔 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛

∫(𝑢𝑣)𝑑𝑥 = 𝑈 ∫ 𝑉𝑑𝑥

 
 
𝐼 = 𝑐𝑜𝑠𝑥 𝑒௫ −

 
𝐼 = 𝑐𝑜𝑠𝑥 𝑒௫ +

𝑎𝑔𝑎𝑖𝑛 𝑏𝑦 𝑢𝑠𝑖𝑛𝑔 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛

ℎ𝑒𝑟𝑒 𝑢 = 𝑠𝑖𝑛𝑥

𝑣 = 𝑒௫ ⇨ ∫ 𝑒

 
 
𝐼 = 𝑐𝑜𝑠𝑥 𝑒௫ +

 
𝐼 = 𝑐𝑜𝑠𝑥 𝑒௫ +

 
2𝐼 = 𝑒௫(𝑐𝑜𝑠𝑥

 

∴  𝐼 =
௘ೣ

ଶ
(𝑐𝑜𝑠𝑥

 

 

 

    

Using integration by parts, evaluate∫ 𝑒௫ cos 𝑥 𝑑𝑥

.  cos 𝑥 𝑑𝑥  
𝑐𝑜𝑠𝑥 ⇨ 𝑢ᇱ = −𝑠𝑖𝑛𝑥  

𝑒௫ 𝑑𝑥 = 𝑒௫ + 𝑐    

𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑏𝑦 𝑝𝑎𝑟𝑡𝑠  

𝑉𝑑𝑥 − ∫[𝑈′ ∫ 𝑉𝑑𝑥]𝑑𝑥  

− ∫(−𝑠𝑖𝑛𝑥) 𝑒௫𝑑𝑥  

+ ∫ 𝑠𝑖𝑛𝑥 𝑒௫𝑑𝑥  

𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑏𝑦 𝑝𝑎𝑡𝑟𝑠   

𝑠𝑖𝑛𝑥 ⇨ 𝑢ᇱ = 𝑐𝑜𝑠𝑥  
𝑒௫ 𝑑𝑥 = 𝑒௫ + 𝑐    

+ 𝑠𝑖𝑛𝑥 𝑒௫ − ∫ 𝑐𝑜𝑠𝑥 𝑒௫ 𝑑𝑥  

+ 𝑠𝑖𝑛𝑥 𝑒௫ − 𝐼  

(𝑐𝑜𝑠𝑥  + 𝑠𝑖𝑛𝑥)  

(𝑐𝑜𝑠𝑥  + 𝑠𝑖𝑛𝑥) + 𝑐  
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1. ∫    
𝒔𝒊𝒏𝒙ା𝒄𝒐𝒔𝒙

𝟗ା𝟏𝟔𝒔𝒊𝒏𝟐𝒙
  𝒅𝒙

𝝅/𝟒

𝟎

 
𝑠𝑜𝑙: 𝑙𝑒𝑡   
 
𝑑𝑖𝑓𝑓 . 𝑤. 𝑟. 𝑡 ′𝑥 ′  
 
𝐿. 𝐿: 𝑥 = 0 ⇨ 𝑡 = 𝑠𝑖𝑛𝑜

𝑈. 𝐿: 𝑥 =
గ

ସ
⇨ 𝑡 = sin

 
And  𝑠𝑖𝑛𝑥 − 𝑐𝑜𝑠𝑥 =

⇨ (𝑠𝑖𝑛𝑥 − 𝑐𝑜𝑠𝑥)ଶ

⇨𝑠𝑖𝑛ଶ𝑥 + 𝑐𝑜𝑠ଶ𝑥 −

⇨1 − 𝑠𝑖𝑛2𝑥 = 𝑡ଶ  
⇨ 
   

𝐼 = ∫    
௦௜௡௫ା௖௢௦

ଽାଵ଺௦௜௡ଶ௫

గ/ସ

଴

 

  = ∫
ଵ

ଽାଵ (ଵି௧మ)
𝑑𝑡

଴

ିଵ

 

= ∫
ଵ

ଽାଵ଺ିଵ଺௧మ 𝑑𝑡
଴

ିଵ
  

 

 = ∫
ଵ

ଶହିଵ଺ మ 𝑑𝑡
଴

ିଵ
  

 

= ∫
ଵ

(ହ)మି(ସ௧)మ 𝑑𝑡
଴

ିଵ
  

 

𝟏 − 𝒕𝟐 = 𝒔𝒊𝒏𝟐𝒙 

𝒔𝒊𝒏𝒙 − 𝒄𝒐𝒔𝒙

    

𝒅𝒙 

𝑠𝑖𝑛𝑜 − 𝑐𝑜𝑠𝑜 = 0 − 1 = −1  

sin ቀ
గ

ସ
ቁ – cos ቀ

గ

ସ
ቁ =

ଵ

√ଶ
−

ଵ

√ଶ
= 0   

= 𝑡    S.O.B   
= 𝑡ଶ  

− 2𝑠𝑖𝑛𝑥𝑐𝑜𝑠𝑥 = 𝑡ଶ  
 

௖௢௦௫

௫
  𝑑𝑥   

𝑑𝑡  

  

 

𝒄𝒐𝒔𝒙 = 𝒕 

∴ ∫
𝟏

𝒂𝟐ି𝒙𝟐 𝒅𝒙 =
𝟏

𝟐𝒂
𝐥𝐨𝐠 ቚ

𝒂ା𝒙

𝒂ି𝒙

 

(𝒄𝒐𝒔𝒙 + 𝒔𝒊𝒏𝒙)𝒅𝒙 = 𝒅𝒕  
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MATHEMAITCS -2B 

 

ቚ
𝒙

𝒙
ቚ + 𝒄  
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=
ቂ

భ

మ[ఱ]
୪୭୥ቚ

ఱశర೟

రషఱ೟
ቚቃ

ସ
 ିଵ

଴

  

 

=
ଵ

ସ଴
ቂlog ቚ

ହା଴

ହି଴
ቚ − log ቚ

ହ

ହ

 

=
ଵ

ସ଴
ቂlog 1 − log

ଵ

ଽ
ቃ  

 

=
ଵ

ସ଴
[0 − log 3ିଶ]  

 

 = ଵ

ସ଴
[2 log 3]   

 

=
ଵ

ଶ଴
log 3  
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ቚ
ହିସ

ହାସ
ቚቃ  

ቃ

]

𝐥𝐨𝐠
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𝐥𝐨𝐠 𝟏 = 𝟎 
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2. ∫
𝐥𝐨𝐠(𝟏ା𝒙)

(𝟏ା𝒙𝟐)

𝟏

𝟎
𝒅𝒙 

 
𝑠𝑜𝑙: 𝑙𝑒𝑡   
 
𝑑𝑖𝑓𝑓 . 𝑤. 𝑟. 𝑡 ′𝑥

 

           𝐿. 𝐿: 𝑥 = 0 ⇨

         𝑈. 𝐿: 𝑥 = 1 ⇨  

∫ log
(ଵା௫)

(ଵା௫మ)
 𝑑𝑥

ଵ

଴

 

= ∫
୪୭୥(ଵା௧௔

(ଵା௧௔௡

గ/ସ

଴

 

𝐼 = ∫ log(1
గ/ସ

଴

 
 

 

𝐼 = ∫ log ቀ1 + 𝑡𝑎𝑛
గ/ସ

଴

 

𝐼 = ∫ log ቀ
గ/ସ

଴

 

𝐼 = ∫ log ቀ
గ/ସ

଴

 

𝒙 =

∴

    

 

𝑥 ′  

⇨ 𝜃 = 0  

  𝜃 =
గ

ସ
 

𝑑𝑥  

௧௔௡ఏ)

௧௔௡మఏ)
. 𝑠𝑒𝑐ଶ𝜃𝑑𝜃  

(1 + 𝑡𝑎𝑛𝜃)𝑑𝜃 … … … . . (1)    

𝑡𝑎𝑛 ቂ
గ

ସ
− 𝜃ቃቁ 𝑑𝜃  

ቀ1 +
ଵି௧௔௡

ଵା௧௔௡ఏ
ቁ 𝑑𝜃   

ቀ
ଵା௧௔௡ఏାଵି௧௔௡ఏ

ଵା௧௔௡ఏ
ቁ 𝑑𝜃  

= 𝒕𝒂𝒏𝜽 

𝒅𝒙 = 𝒔𝒆𝒄𝟐𝜽𝒅𝜽  

∴ න 𝒇(𝒙)𝒅𝒙 =

𝒂

𝟎

න 𝒇(𝒂 − 𝒙)𝒅𝒙

𝒂

𝟎
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𝐼 = ∫ log ቀ
ଵା௧௔௡ఏ

గ/ସ

଴

 

𝐼 = ∫ log 2𝑑𝜃
గ/ସ

଴
− ∫

గ

଴

 

𝐼 + 𝐼 = ∫ log
గ/ସ

଴

 

2𝐼 = log 2 ∫ (
గ/ସ

଴

 

2𝐼 = log 2[𝜃]଴
గ/

 

2𝐼 = log 2 ቂ
గ

ସ
− 0

 

𝐼 =
గ

଼
log 2  
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ቀ
ଶ

௧௔௡ఏ
ቁ 𝑑𝜃  

log(1 + tanθ) 𝑑𝜃
గ/ସ   

2𝑑𝜃  

(1)𝑑𝜃  

] /ସ  

0ቃ  

𝐥𝐨𝐠( 𝒂/𝒃) = 𝐥𝐨𝐠 𝒂
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𝒂 − 𝐥𝐨𝐠 𝒃 
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3. ∫    
𝒙.𝒔𝒊𝒏𝒙

𝟏ା𝒔𝒊𝒏𝒙
  𝒅𝒙

𝝅

𝟎

Sol: 

𝐼 = ∫    
௫.௦௜௡௫

ଵା௦௜௡

గ

଴

 
 
 
 

𝐼 = ∫    
(గି௫)

ଵାୱ୧୬

గ

଴

 

𝐼 = ∫    
(గି௫)

ଵା௦௜௡

గ

଴

 

𝐼 = ∫    
గ௦௜௡௫

ଵା௦௜௡

గ

଴

  

𝐼 + 𝐼 = 𝜋 ∫   
గ

଴

 

2𝐼 = 𝜋 ∫    
(ଵ

గ

଴

 

2𝐼 = 𝜋 ∫    
௦௜௡௫

(ଵ

గ

଴

 

2𝐼 = 𝜋 ∫    
௦௜௡௫గ

଴

 
 
 
 
 

∴ ∫ 𝒇(𝒙
𝒂

𝟎

 

    

𝒅𝒙 

௦௜௡௫

௦௜௡௫
  𝑑𝑥  

).ୱ୧୬ (గି௫)

ୱ୧୬ (గି௫)
𝑑𝑥  

).௦௜௡௫

௦௜௡௫
𝑑𝑥  

గ௦௜௡௫

௦௜௡௫
𝑑𝑥 − ∫    

௫.௦௜௡௫

ଵା௦௜௡௫
  𝑑𝑥

గ

଴
  

  
௦௜௡௫

ଵା௦௜௡௫
𝑑𝑥  

௦௜௡௫(ଵି௦௜௡௫)

(ଵା௦௜௡௫)(ଵି௦௜௡௫)
𝑑𝑥  

௦௜௡௫ି௦௜௡మ௫

ଵି௦௜௡మ௫)
𝑑𝑥  

௦௜௡௫ି௦௜௡మ௫

(௖௢௦మ௫)
𝑑𝑥  

(𝒙)𝒅𝒙 = ∫ 𝒇(𝒂 − 𝒙)𝒅𝒙
𝒂

𝟎
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2𝐼 = 𝜋 ∫    ቂ
௦௜௡௫

௖௢௦௫

గ

଴

 

2𝐼 = 𝜋 ∫    [𝑡𝑎𝑛𝑥
గ

଴

 

2𝐼 = 𝜋 ∫  𝑡𝑎𝑛𝑥.
గ

଴

 
 
 
 

2𝐼 = 𝜋[𝑠𝑒𝑐𝑥]଴
గ 

 
 
 
 
2𝐼 = 𝜋[𝑠𝑒𝑐𝜋 − 𝑠𝑒𝑐

 
2𝐼 = 𝜋[−1 − 1] 
 
2𝐼 = −2𝜋 +𝜋ଶ  
 

𝐼 = గ
మ

ଶ
− 𝜋   

 
 
 
 
 
 
 

 

න

න 𝒔𝒆𝒙𝟐𝒙 𝒅𝒙 = 𝒕𝒂𝒏𝒙
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ቂ
௦௜௡௫

௖௢௦௫
.

ଵ

௖௢௦௫
−

௦௜௡మ௫

௖௢௦మ௫
ቃ 𝑑𝑥  

[𝑡𝑎𝑛𝑥. 𝑠𝑒𝑐𝑥 − 𝑡𝑎𝑛ଶ𝑥]𝑑𝑥  

. 𝑠𝑒𝑐𝑥. 𝑑𝑥 - 𝜋 ∫ 𝑡𝑎𝑛ଶ𝑥 𝑑𝑥
గ

଴
  

]  - 𝜋 ∫ (𝑠𝑒𝑥ଶ𝑥 − 1)𝑑𝑥
గ

଴
  

𝑠𝑒𝑐0] - 𝜋[𝑡𝑎𝑛𝑥] ଴
గ-𝜋[𝑥]଴

గ 

] - 𝜋[0 − 0] + 𝜋[𝜋 − 0]   

   

න 𝒕𝒂𝒏𝒙. 𝒔𝒆𝒄𝒙. 𝒅𝒙 = 𝒔𝒆𝒄𝒙 + 𝒄 

𝒕𝒂𝒏𝒙 + 𝒄 න 𝟏. 𝒅𝒙𝒙
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න 𝒅𝒙𝒙 + 𝒄 
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4. ∫    
𝒙

𝟏ା𝒔𝒊𝒏𝒙
  𝒅𝒙

𝝅

𝟎

Sol: 

𝐼 = ∫    
௫

ଵା௦௜௡

గ

଴

 
 
 
 

𝐼 = ∫    
(గି

ଵାୱ୧୬

గ

଴

 

𝐼 = ∫    
(గି௫)

ଵା௦௜௡

గ

଴

 

𝐼 = ∫    
గ

ଵା௦௜௡

గ

଴

  

𝐼 + 𝐼 = 𝜋 ∫   
గ

଴

 
 

2𝐼 = 𝜋 ∫    
(ଵ

గ

଴

 

2𝐼 = 𝜋 ∫    
ଵ

(ଵ

గ

଴

 

2𝐼 = 𝜋 ∫    
ଵି

(௖௢௦

గ

଴

 
 
 
 
 

∴ ∫ 𝒇(𝒙
𝒂

𝟎

    

𝒅𝒙 

௦௜௡௫
  𝑑𝑥  

ି௫)

ୱ୧୬ (గି௫)
𝑑𝑥  

)

௦௜௡௫
𝑑𝑥  

௦௜௡௫
𝑑𝑥 − ∫    

௫

ଵା௦
  𝑑𝑥

గ

଴
  

  
ଵ

ଵା௦௜௡
𝑑𝑥  

(ଵି௦௜௡ )

(ଵା௦௜௡ )(ଵି௦௜௡ )
𝑑𝑥  

ଵି௦௜௡௫

ଵି௦௜௡మ௫)
𝑑𝑥  

ି௦௜௡௫

௖௢௦మ௫)
𝑑𝑥  

(𝒙)𝒅𝒙 = ∫ 𝒇(𝒂 − 𝒙)𝒅𝒙
𝒂

𝟎
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2𝐼 = 𝜋 ∫    ቂ
ଵ

௖௢௦మ

గ

଴

 

2𝐼 = 𝜋 ∫    [𝑠𝑒𝑥
గ

଴

 

 
 
2𝐼 = 𝜋[𝑡𝑎𝑛𝑥]଴

గ 
 
 
2𝐼 = 𝜋[𝑡𝑎𝑛𝜋 − 𝑡𝑎𝑛

 
 
2𝐼 = 𝜋[0 − 0] - 𝜋
 
2𝐼 = 2𝜋  
 
𝐼 = 𝜋   
 
 
 
 
 
 
 
 
 
 

 

න 𝒕𝒂𝒏𝒙. 𝒔𝒆𝒄𝒙. 𝒅𝒙 = 𝒔𝒆𝒄𝒙
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ቂ మ௫
−

௦௜௡௫

௖௢௦௫
.

ଵ

௖௢௦௫
ቃ 𝑑𝑥  

[𝑠𝑒𝑥ଶ𝑥 −  𝑡𝑎𝑛𝑥. 𝑠𝑒𝑐𝑥]𝑑𝑥  

]  - 𝜋[𝑠𝑒𝑐𝑥]଴
గ  

𝑡𝑎𝑛0]- 𝜋[𝑠𝑒𝑐𝜋 − 𝑠𝑒𝑐0] 

] 𝜋[−1 − 1] 

𝒔𝒆𝒄𝒙 + 𝒄 
න 𝒔𝒆𝒙𝟐𝒙 𝒅𝒙 =
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= 𝒕𝒂𝒏𝒙 + 𝒄 
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5. ∫    
𝒙.𝒔𝒊𝒏𝒙

𝟏ା𝒄𝒐𝒔𝟐𝒙
  𝒅𝒙

𝝅

𝟎

𝑆𝑜𝑙:  

𝐼 = ∫    
௫.௦௜௡௫

ଵା௖௢

గ

଴

 
 
 
 

𝐼 = ∫    
(గି௫)

ଵା௖௢௦

గ

଴

 

𝐼 = ∫    
(గି௫)

ଵା௖௢௦

గ

଴

 

𝐼 = ∫    
గ௦௜௡௫

ଵା௖௢

గ

଴

  

𝐼 + 𝐼 = 𝜋 ∫   
గ

଴

 

2𝐼 = 𝜋 ∫    
ଵା

గ

଴

 
𝑙𝑒𝑡  𝑐𝑜𝑠𝑥 = 𝑡

 
𝑜𝑟  
 
 
 
 
 
 
 

∴ ∫ 𝒇(𝒙
𝒂

𝟎

 

𝒔𝒊𝒏𝒙𝒅𝒙 =

    

𝒅𝒙 

௦௜௡௫

௖௢௦మ௫
  𝑑𝑥  

).ୱ୧୬ (గି௫)

௖௢௦మ (గି௫)
𝑑𝑥  

).௦௜௡௫

௖௢௦మ௫
𝑑𝑥  

గ௦௜௡௫

௖௢௦మ௫
𝑑𝑥 − ∫    

௫.௦௜௡௫

ଵା௖௢௦మ௫
  𝑑𝑥

గ

଴
  

  
௦௜௡௫

ଵା௖௢௦మ௫
𝑑𝑥  

௦௜௡௫

ା௖௢௦మ௫
𝑑𝑥  

⇨ −𝑠𝑖𝑥𝑑𝑥 = 𝑑𝑡  

(𝒙)𝒅𝒙 = ∫ 𝒇(𝒂 − 𝒙)𝒅𝒙
𝒂

𝟎
  

−𝒅𝒕 
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𝐿. 𝐿: 𝑥 = 0 ⇨ 𝑡 =

 

⇨2𝐼 = 𝜋 ∫    
ି

ଵା

ିଵ

ଵ

 
 

⇨2𝐼 = 𝜋 ∫    
ଵ

ଵା

ଵ

ିଵ

 
2𝐼 = 𝜋[tanିଵ 𝑡] 
 
2𝐼 = 𝜋[tanିଵ(1)

 
 

2𝐼 = 𝜋 ቂ
గ

ସ
+

గ

ସ
ቃ  

 

2𝐼 = 𝜋 ቂ2.
గ

ସ
ቃ = 𝜋

 

𝐼 =
గమ

ସ
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= 1 ;    𝑈. 𝐿: 𝑥 = 𝜋 ⇨  𝑡 = −1 

ିଵ

ା௧మ  𝑑𝑡  

ଵ

ା௧మ  𝑑𝑡  

]  

( ) − tanିଵ(−1)]  

ቃ  

ቃ 𝜋 ቂ.
గ

ସ
ቃ  
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6. ∫    
𝒙.𝒔𝒊𝒏𝟑𝒙

𝟏ା𝒄𝒐𝒔𝟐𝒙
  𝒅𝒙

𝝅

𝟎

𝑆𝑜𝑙:  

𝐼 = ∫    
𝒙.𝒔𝒊𝒏𝟑

𝟏ା𝒄𝒐𝒔

గ

଴

 
 
 
 

𝐼 = ∫    
(గି௫)

ଵା௖௢௦

గ

଴

 

𝐼 = ∫    
(గି௫)

ଵା௖௢௦

గ

଴

 

𝐼 = ∫    
గ௦௜௡య

ଵା௖௢௦

గ

଴

  

𝐼 + 𝐼 = 𝜋 ∫   
గ

଴

 

 = 𝜋 ∫    
𝒔𝒊𝒏𝟑

ଵା௖௢௦

గ

଴

 
𝑙𝑒𝑡  𝑐𝑜𝑠𝑥 = 𝑡

𝑜𝑟  
 
𝑠𝑖𝑛ଶ𝑥 = 1 − 𝑐𝑜𝑠

𝒔𝒊𝒏𝟑𝑥 = −(1

 
 
 
 

 

∴

 

𝒔𝒊𝒏𝒙𝒅𝒙 =

    

𝒅𝒙 

𝟑𝒙

𝒄𝒐𝒔𝟐𝒙
  𝑑𝑥  

).𝒔𝒊𝒏𝟑 (గି௫)

௖௢௦మ (గି௫)
𝑑𝑥  

).𝒔𝒊𝒏𝟑௫

௖௢௦మ௫
𝑑𝑥  

య௫

௖௢௦మ௫
𝑑𝑥 − ∫    

௫.௦௜௡య௫

ଵା௖௢௦మ௫
  𝑑𝑥

గ

଴
  

  
𝒔𝒊𝒏𝟑௫

ଵା௖௢௦మ௫
𝑑𝑥  

𝟑௫

௖௢௦మ௫
𝑑𝑥  

⇨ −𝑠𝑖𝑥𝑑𝑥 = 𝑑𝑡  

𝑐𝑜𝑠ଶ𝑥 = 1 − 𝑡ଶ  
1 − 𝑡ଶ)𝑑𝑡  

∴ ∫ 𝒇(𝒙)𝒅𝒙 =
𝒂

𝟎
∫ 𝒇(𝒂 − 𝒙)𝒅𝒙

𝒂

𝟎
  

−𝒅𝒕 
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𝐿. 𝐿: 𝑥 = 0 ⇨ 𝑡 =

 

⇨2𝐼 = 𝜋 ∫    
ିିଵ

ଵ

 

⇨2𝐼 = 𝜋 ∫    
௧మ

ଵା

ିଵ

ଵ

 

 = 𝜋 ∫    
௧మାଵିଶ

ଵା௧మ

ିଵ

ଵ

 

⇨2𝐼 = 𝜋 ∫    ቂ1
ିଵ

ଵ

 
 

2𝐼 = 𝜋[t − 2tanି

 
2𝐼 = 𝜋[−1 − 1] −

 
 

2𝐼 = −2𝜋 + 2𝜋

 

2𝐼 = −2𝜋 + 2𝜋

 

𝐼 = −𝜋 +
గమ

ଶ
  

 
=

గ

ଶ
(𝜋 − 2)  

 
 

    

DEFINITE INTEGRALS
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= 1 ;    𝑈. 𝐿: 𝑥 = 𝜋 ⇨  𝑡 = −1 
    

ି(ଵି௧మ)

ଵା௧మ  𝑑𝑡  

మିଵ

ା௧మ  𝑑𝑡 

ଶ
 𝑑𝑡  

ቂ1 −
ଶ

ଵା௧మቃ  𝑑𝑡  

ିଵ 𝑡]ଵ
ିଵ  

] − 2𝜋[tanିଵ(−1) − tanିଵ(1)]  

ቂ
గ

ସ
+

గ

ସ
ቃ  

ቂ
గ

ଶ
ቃ  
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7. ∫    
𝒙

𝒄𝒐𝒔𝒙ା𝒔𝒊𝒏𝒙

𝝅/𝟐

𝟎

 
𝑠𝑜𝑙:  

𝐼 = ∫    
௖௢௦௫

గ/ଶ

଴

 
 
 
 

𝐼 = ∫    
ୡ୭ୱ 

గ/ଶ

଴

 

𝐼 = ∫    
(

ഏ

మ

௦௜௡௫

గ/ଶ

଴

 

= ∫  
ഏ

మ

௖௢௦௫ା௦௜௡௫

గ/ଶ

଴

  

𝐼 + 𝐼 =
గ

ଶ
∫

గ/ଶ

଴

2𝐼 =
గ

ଶ
∫    

గ/ଶ

଴

 

2𝐼 =
గ

ଶ
∫    

൬
భష

భశ

ଵ

଴

 

2𝐼 =
గ

ଶ
∫    

൤
భష

భ

ଵ

଴

 

2𝐼 =
గ

ଶ
2 ∫   

ି

ଵ

଴

 

∴ ∫ 𝒇(𝒙
𝒂

𝟎

 

    

𝒔𝒊𝒏𝒙
  𝒅𝒙 

௫

௖௢௦௫ା௦௜௡௫
  𝑑𝑥  

(
ഏ

మ
ି௫)

 (
ഏ

మ
ି௫)ାୱ୧୬ (

ഏ

మ
ି௫)

𝑑𝑥  

ഏ

మ
ି௫)

௦௜௡௫ା௖௢௦௫
𝑑𝑥  

௦௜௡௫
𝑑𝑥 − ∫

௫

௖௢௦௫ା௦௜௡௫
  𝑑𝑥

గ/ଶ

଴
  

   
ଵ

௖௢௦௫ା௦௜௡௫
𝑑𝑥

ଶ    

 

 
ଵ

௖௢௦௫ା௦௜௡௫
𝑑𝑥   

ଵ

൬
ష೟మ

శ೟మ൰ା(
మ೟

భశ೟మ)
(

ଶௗ௧

 ଵା௧మ)   

ଵ

ష೟మశమ೟

భశ೟మ ൨
(

ଶௗ௧

 ଵା௧మ)   

ଵ

ି(௧మିଶ௧ିଵ)
𝑑𝑡   

(𝒙)𝒅𝒙 = ∫ 𝒇(𝒂 − 𝒙)𝒅𝒙
𝒂

𝟎
  

Let t= 

  𝑑𝑥=

 cos 𝑥

  𝑠𝑖𝑛𝑥
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Let t= 𝑡𝑎𝑛 ቀ
௫

ଶ
ቁ ;     

= 
ଶௗ

 ଵା௧మ
 ;       

𝑥 =
ଵି௧మ

ଵା௧మ
               

𝑠𝑖𝑛𝑥= 
ଶ௧

ଵା௧మ
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𝐼 =
గ

ଶ
∫   

ି[௧మିଶ௧

ଵ

଴

𝐼 =
గ

ଶ
∫   

ଵ

ିൣ(௧ିଵ)మ

ଵ

଴

 

𝐼 =
గ

ଶ
∫   

ଵ

ൣ(√ଶ)మି(

ଵ

଴

 

∴ ∫
𝟏

𝒂𝟐ି𝒙𝟐 𝒅𝒙 =
𝟏

𝟐𝒂
𝐥𝐨𝐠

 
 

2𝐼 =
గ

ଶ

ଵ

ଶ൫√ଶ൯
൤log

 

𝐼 =
గ

ଶ

ଵ

ଶ√ଶ
ቂlog ቚ

√ଶ

√ଶ

 

𝐼 =
గ

ଶ

ଵ

ଶ√ଶ
ቂlog|1|

 

𝐼 =
గ

ଶ

ଵ

ଶ√ଶ
log ቚ

√ଶା

√ଶି

 

𝐼 =
గ

ଶ

ଵ

ଶ√ଶ
log ቚ

(√ଶ

(√ଶ

 

𝐼 =
గ

ଶ

ଵ

ଶ√ଶ
log

(√ଶା

√ଶ
మ

 

𝐼 =
ଶ

ଶ√ଶ
log

(√ଶାଵ

ଶିଵ

 

𝐼 =
గ

ଶ√ଶ
log(√2 +
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ଵ

௧ା(ଵ)మି(ଵ)మିଵ]
𝑑𝑡   

ଵ
మି(√ଶ)మ൧

𝑑𝑡   

ଵ

(௧ିଵ)మ൧
𝑑𝑡   

ቚ
𝒂ା𝒙

𝒂ି𝒙
ቚ + 𝒄  

൯
log ቚ

√ଶା௧ିଵ

√ଶି௧ାଵ
ቚ ଴

ଵ

 ൨  

ቚ
ଶାଵିଵ

ଶିଵାଵ
ቚ − log ቚ

√ଶିଵ

√ଶାଵ
ቚቃ   

| + log ቚ
√ଶାଵ

√ଶିଵ
ቚቃ   

ቚ
ାଵ

ିଵ
ቚ   

ቚ
ଶାଵ)(√ଶାଵ)

ଶିଵ)(√ଶାଵ)
ቚ   

ାଵ)మ

ିଵమ
   

ଵ)
   

+ 1)   

  
DEFINITE INTEGRALS 

MATHEMAITCS -2B 



 

 

AIMSTUTORIAL 

Laq Q.No 23 

 

8. ∫    
௦௜௡మ௫

𝒄𝒐𝒔𝒙ା𝒔𝒊𝒏𝒙

𝝅/𝟐

𝟎

 
𝑠𝑜𝑙:  

𝐼 = ∫    
௦௜௡

௖௢௦௫

గ/ଶ

଴

 
 
 
 

𝐼 = ∫    
ୡ୭ୱ 

గ/ଶ

଴

 

𝐼 = ∫    
௖௢௦

௦௜௡௫

గ/ଶ

଴

 
  𝐴𝑑𝑑𝑖𝑛𝑔 (1) 

= ∫  
௦௜௡మ

௖௢௦௫ା௦௜௡௫

గ/ଶ

଴

  

𝐼 + 𝐼 = ∫   
గ/ଶ

଴

 

2𝐼 = ∫    
௖௢௦௫

గ/ଶ

଴

2𝐼 = ∫    
൬

భష೟మ

భశ೟మ

ଵ

଴

 

2𝐼 = ∫    
ଵ

൤
భష೟మ

భశ

ଵ

଴

 

2𝐼 = 2 ∫   
ି(௧

ଵ

଴

 

    

𝒔𝒊𝒏𝒙
  𝒅𝒙 

௦௜௡మ௫

௖௢௦௫ା௦௜௡௫
  𝑑𝑥 … (1)  

௦௜௡మ(
ഏ

మ
ି௫)

 (
ഏ

మ
ି௫)ାୱ୧୬ (

ഏ

మ
ି௫)

𝑑𝑥  

௖௢௦మ௫

௦௜௡௫ା௖௢௦௫
𝑑𝑥 … (2) 

 & (2) 

௫

௦௜௡௫
𝑑𝑥 + ∫

௖௢௦మ௫

௖௢௦௫ା௦௜௡௫
  𝑑𝑥

గ/ଶ

଴
  

  
௦௜௡మ௫ା௖௢௦మ௫

௖௢௦௫ା௦௜௡
𝑑𝑥   

ଵ

௖௢௦௫ା௦௜௡
𝑑𝑥   

ଵ

൬
మ

మ൰ା(
మ೟

భశ೟మ)
(

ଶௗ

 ଵା௧మ)   

ଵ
మశమ೟

శ೟మ ൨
(

ଶௗ

 ଵା௧మ)   

ଵ

௧మିଶ௧ିଵ)
𝑑𝑡   

∴ ∫ 𝒇(𝒙)𝒅𝒙 =
𝒂

𝟎
∫ 𝒇(𝒂 − 𝒙)𝒅𝒙

𝒂

𝟎
  

Let t= 𝑡𝑎𝑛 ቀ
௫

ଶ
ቁ

  𝑑𝑥= 
ଶௗ

 ଵା௧మ  ;     

 cos 𝑥 =
ଵି௧మ

ଵା௧మ 

  𝑠𝑖𝑛𝑥= 
ଶ௧

ଵା௧మ 
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ቀ ቁ ;     
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𝐼 = ∫   
ି[௧మିଶ௧ା(

ଵ

଴

𝐼 = ∫   
ଵ

ିൣ(௧ିଵ)మି

ଵ

଴

 

𝐼 = ∫   
ଵ

ൣ(√ଶ)మି(௧ି

ଵ

଴

 

∴ ∫
𝟏

𝒂𝟐ି𝒙𝟐 𝒅𝒙 =
𝟏

𝟐𝒂
𝐥𝐨𝐠

 
 

2𝐼 =
ଵ

ଶ൫√ଶ൯
൤log ቚ

√

√

 

𝐼 =
ଵ

ଶ√ଶ
ቂlog ቚ

√ଶା

√ଶି

 

𝐼 =
ଵ

ଶ√ଶ
ቂlog|1| +

 

𝐼 =
ଵ

ଶ√ଶ
log ቚ

√ଶାଵ

√ଶିଵ

 

𝐼 =
ଵ

ଶ√ଶ
log ቚ

(√ଶାଵ

(√ଶିଵ

 

𝐼 =
ଵ

ଶ√ଶ
log

(√ଶାଵ

√ଶ
మ

ିଵ

 

𝐼 =
ଶ

ଶ√ଶ
log

(√ଶାଵ

ଶିଵ

 

𝐼 =
ଵ

√ଶ
log(√2 +
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ଵ

(ଵ)మି(ଵ)మିଵ]
𝑑𝑡   

ି(√ଶ)మ൧
𝑑𝑡   

ିଵ)మ൧
𝑑𝑡   

ቚ
𝒂ା𝒙

𝒂ି𝒙
ቚ + 𝒄  

ቚ
√ଶା௧ିଵ

√ଶି௧ାଵ
ቚ ଴

ଵ

 ൨  

ቚ
ାଵିଵ

ିଵାଵ
ቚ − log ቚ

√ଶିଵ

√ଶାଵ
ቚቃ   

+ log ቚ
√ଶାଵ

√ଶିଵ
ቚቃ   

ቚ
ଵ

ଵ
ቚ   

ቚ
ଵ)(√ଶାଵ)

ଵ)(√ଶାଵ)
ቚ   

ଵ)మ

ଵమ
   

ଵ)
   

1)   
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9. ∫    ට
𝟕ି𝒙

𝒙ି𝟑
  𝒅𝒙

𝟕

𝟑

𝑆𝑜𝑙: 
𝑙𝑒𝑡 𝑥 = 3𝑐𝑜𝑠ଶ

𝑑𝑥 = 8𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃

 
𝐿. 𝐿: 𝑥 = 3 ⇨

7 − 𝑥 = 7 − 3

            = 7(1 −

            = 7(𝑐𝑜𝑠

             = 4𝑐𝑜𝑠

 
𝑥 − 3 = 3𝑐𝑜𝑠

                           

∫    ට
଻ି௫

௫ିଷ
  𝑑𝑥

଻

ଷ

= ∫    ට
ସ௖௢௦

ସ௦௜௡

గ/ଶ

଴

 

= 8 ∫  𝑐𝑜𝑠ଶగ/ଶ

଴

 

 

= 8. ቀ
ଵ

ଶ
ቁ

஠

ଶ
= 2π   

 

∫  𝒄𝒐𝒔𝒏𝝅/𝟐

𝟎

 

    

𝒅𝒙. 

ଶ𝜃 + 7𝑠𝑖𝑛ଶ𝜃  
𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃. 𝑑𝜃  

𝜃 = 0            𝑈. 𝐿: 𝑥 = 7 ⇨  𝜃 =
గ

ଶ

3𝑐𝑜𝑠ଶ𝜃 − 7𝑠𝑖𝑛ଶ𝜃  
− 𝑠𝑖𝑛ଶ𝜃) − 3𝑐𝑜𝑠ଶ𝜃  

𝑐𝑜𝑠ଶ𝜃) − 3𝑐𝑜𝑠ଶ𝜃  
𝑐𝑜𝑠ଶ𝜃  

𝑐𝑜𝑠ଶ𝜃 + 7𝑠𝑖𝑛ଶ𝜃 − 3  

= 7𝑠𝑖𝑛ଶ𝜃 − 3(1 − 𝑐𝑜𝑠ଶ𝜃) 

= 7𝑠𝑖𝑛ଶ𝜃 − 3(𝑠𝑖𝑛ଶ𝜃) 

                           = 4𝑠𝑖𝑛ଶ𝜃   

𝑑𝑥  

ට
௖௢௦మఏ

௦௜௡మఏ
 8𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃𝑑𝜃   

ଶ𝜃   𝑑𝜃   
𝒏𝒙   𝒅𝒙 =

𝒏ି𝟏

𝒏
.

𝐧ି𝟑

𝐧ି𝟐
.

𝐧ି𝟓

𝐧ି𝟒
…

𝛑

𝟐
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10. ∫    
𝟏

ඥ(𝟗ି𝒙)(

𝟗

𝟒

𝑆𝑜𝑙: 
𝑙𝑒𝑡 𝑥 = 4𝑐𝑜𝑠ଶ𝜃 +

𝑑𝑥 = 10𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃

 
𝐿. 𝐿: 𝑥 = 4 ⇨ 𝜃 =

 

𝑈. 𝐿: 𝑥 = 9 ⇨  𝜃

9 − 𝑥 = 9 − 4𝑐𝑜𝑠

            = 9(1 − 𝑠𝑖𝑛

            = 9(𝑐𝑜𝑠ଶ𝜃

             = 5𝑐𝑜𝑠ଶ𝜃

 
𝑥 − 4 = 4𝑐𝑜𝑠ଶ𝜃

                           =

∫    
𝟏

ඥ(𝟗ି𝒙)(𝒙ି𝟒)
  

𝟗

𝟒

= ∫    
ଵ

√ହ௖௢௦మఏହ

గ/ଶ

଴

 

== ∫    
ଵ

ହ௦௜௡ఏ௖௢௦ఏ

గ/ଶ

଴

 
 

 

= 2[𝑥]଴
గ/ଶ

=
ଶ஠

ଶ

 

𝑰 = 𝟐 ∫  𝟏   𝒅𝒙 
𝝅/𝟐

𝟎
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)(𝒙ି𝟒)
  𝒅𝒙. 

+ 9𝑠𝑖𝑛ଶ𝜃  
𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃. 𝑑𝜃  

= 0  

=
గ

ଶ
 

𝑐𝑜𝑠ଶ𝜃 − 9𝑠𝑖𝑛ଶ𝜃  
𝑠𝑖𝑛ଶ𝜃) − 3𝑐𝑜𝑠ଶ𝜃  
𝜃) − 4𝑐𝑜𝑠ଶ𝜃  

𝜃  

+ 9𝑠𝑖𝑛ଶ𝜃 − 4  

= 9𝑠𝑖𝑛ଶ𝜃 − 4(1 − 𝑐𝑜𝑠ଶ𝜃) 

= 9𝑠𝑖𝑛ଶ𝜃 − 4(𝑠𝑖𝑛ଶ𝜃) 

= 5𝑠𝑖𝑛ଶ𝜃   

  𝒅𝒙. 

ହ௦௜௡మఏ
 10𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃𝑑𝜃   

௦௜௡ఏ௖௢௦ఏ
 10𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃𝑑𝜃   

஠
= π   
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11. 𝑬𝒗𝒂𝒍𝒖𝒂𝒕𝒆 ∫
𝒃

𝒂

Sol: ∫ ඥ−(𝑥 − 𝑎)(
௕

௔

 

𝐼 = ∫ ඥ−[𝑥ଶ − (𝑎
௕

௔

 

= ∫ ට− ቂ𝑥ଶ − (𝑎 +
௕

௔

 

= ∫ ට− ൤ቂ𝑥 −
௔ା௕

ଶ

௕

௔

 

= ∫ ට൤ቂ
௕ି௔

ଶ
ቃ

ଶ
− ቂ𝑥

௕

௔

 

∴ ∫ √𝒂𝟐 − 𝒙𝟐𝒅𝒙 =

 

 

𝐼 = ቈ
ቂ𝐱ି

𝐚శ𝐛

𝟐
ቃ

𝟐
ඥ(𝒂 − 𝒙

 

= ቈ
ቂ𝐛ି

𝐚శ𝐛

𝟐
ቃ

𝟐
ඥ(𝒂 − 𝒃)

    

ඥ(𝒙 − 𝒂)(𝒙 − 𝒃)𝒅𝒙
𝒃

𝒂
 

)(𝑥 − 𝑏)𝑑𝑥 

(𝑎 + 𝑏)𝑥 + 𝑎𝑏]𝑑𝑥  

( + 𝑏)𝑥 +
[௔ା௕]మ

ସ
−

[௔ା௕]మ

ସ
+ 𝑎𝑏ቃ 𝑑𝑥 

ቃ
ଶ

−
[௕ି௔]మ

ସ
൨ 𝑑𝑥  

ቂ𝑥 −
௔ା௕

ଶ
ቃ

ଶ
൨ 𝑑𝑥  

=
𝐱

𝟐
√𝒂𝟐 − 𝒙𝟐 +

𝐚𝟐

𝟐
𝐬𝐢𝐧ି𝟏 ቀ

𝒙

𝒂
ቁ + 𝒄   

ඥ 𝒙)(𝒃 − 𝒙) +
[𝐛ି𝐚]𝟐

𝟒.𝟐
𝐬𝐢𝐧ି𝟏

ቀ𝐱ି
𝐚శ𝐛

𝟐
ቁ

𝒃ష𝒂

𝟐

቉

)(𝒃 − 𝒃) +
[𝐛ି𝐚]𝟐

𝟒.𝟐
𝐬𝐢𝐧ି𝟏

ቀ𝐛ି
𝐚శ𝐛

𝟐
ቁ

𝒃ష𝒂

𝟐

቉  
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ቁ
቉

௕

௔

    

ቁ
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− ቈ
ቂ𝐚ି

𝐚శ𝐛

𝟐
ቃ

𝟐
ඥ(𝒂 − 𝒂)(𝒃

 

=ቈ
[𝐛ି𝐚]𝟐

𝟖
𝐬𝐢𝐧ି𝟏

(𝐛ష𝐚)

𝟐
𝒃ష𝒂

𝟐

቉  −

 

= ቂ
[𝐛ି𝐚]𝟐

𝟖
𝐬𝐢𝐧ି𝟏 𝟏ቃ  − ቂ

 

= ቂ
[𝐛ି𝐚]𝟐 

𝟖
ቀ

𝛑

𝟐
ቁ ቃ + ቂ

[𝐛ି𝐚

𝟖
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) 𝒃 − 𝒂) +
[𝐛ି𝐚]𝟐

𝟒.𝟐
𝐬𝐢𝐧ି𝟏

ቀ𝐚ି
𝐚శ𝐛

𝟐
ቁ

𝒃ష𝒂

𝟐

቉     

− ቈ
[𝐛ି𝐚]𝟐

𝟖
𝐬𝐢𝐧ି𝟏

(𝐚ష𝐛)

𝟐
𝒃ష𝒂

𝟐

቉    

ቃ ቂ
[𝐛ି𝐚]𝟐

𝟖
𝐬𝐢𝐧ି𝟏(−𝟏)ቃ    

ቂ
𝐚]𝟐 

𝟖
ቀ

𝛑

𝟐
ቁ ቃ =

𝛑[𝐛ି𝐚]𝟐 

𝟖
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12. ∫ 𝒙. 𝒔𝒊𝒏𝟕𝒙𝒄𝒐𝒔
𝝅

𝟎

𝑆𝑜𝑙:  
𝐼 = ∫ 𝑥. 𝑠𝑖𝑛଻𝑥𝑐𝑜𝑠଺గ

଴

 
 
 
 

𝐼 = ∫ (𝜋 − 𝑥)𝑠𝑖𝑛଻(
గ

଴

 

𝐼 = ∫ (𝜋 − 𝑥)𝑠𝑖𝑛଻𝑥
గ

଴

 

𝐼 = ∫ 𝜋𝑠𝑖𝑛଻𝑥𝑐𝑜𝑠଺గ

଴

 

𝐼 = ∫ 𝜋𝑠𝑖𝑛଻𝑥𝑐𝑜𝑠଺గ

଴

 

𝐼 + 𝐼 = 𝜋 ∫ 𝑠𝑖𝑛଻𝑥𝑐𝑜𝑠
గ

଴

 

2𝐼 = 2𝜋 ∫
గ/ଶ

଴

 

𝐼 = 𝜋 ∫ 𝑠𝑖𝑛
గ/ଶ

଴

 

∫ 𝒄𝒐𝒔𝒏𝒙 𝒔𝒊𝒏
𝝅/𝟐

𝟎

 

𝐼 = 𝜋
଺.ସ.ଶ.ହ.ଷ

ଵଷ.ଵଵ.ଽ.଻.ହ

 

𝐼 = 𝜋
଺.ସ.ଶ

ଵଷ.ଵଵ.ଽ.଻
  

 

∴ ∫ 𝑓(𝑥
௔

଴

    

𝒄𝒐𝒔𝟔𝒙  𝒅𝒙 

଺𝑥  𝑑𝑥  

(𝜋 − 𝑥)𝑐𝑜𝑠଺(𝜋 − 𝑥) 𝑑𝑥   

𝑥𝑐𝑜𝑠଺𝑥  𝑑𝑥  

଺𝑥  𝑑𝑥 -∫ 𝑥𝑠𝑖𝑛଻𝑥𝑐𝑜𝑠଺𝑥  𝑑𝑥
గ

଴
  

଺𝑥  𝑑𝑥 −𝐼  

𝑐𝑜𝑠଺𝑥  𝑑𝑥  

𝑠𝑖𝑛଻𝑥𝑐𝑜𝑠଺𝑥  𝑑𝑥  

𝑠𝑖𝑛଻𝑥𝑐𝑜𝑠଺𝑥  𝑑𝑥  

𝒔𝒊𝒏𝒎𝒙  𝒅𝒙 = 
(𝒏ି𝟏)(𝒏ି𝟑)(𝒏ି𝟓)…(𝒎ି𝟏

(𝒎ା𝒏)(𝒎ା𝒏ି𝟐)(𝒎ା𝒏

ଷ.ଵ

ହ.ଷ.ଵ
  

  = ଵ଺గ

ଷ଴଴ଷ
  

(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 − 𝑥)𝑑𝑥
௔

଴
  

∴ ∫ 𝒇(𝒙)𝒅𝒙
𝟐𝒂

𝟎
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𝟏)(𝒎ି𝟑)…

𝒏ି𝟒)…
  

( )𝒅𝒙 = 𝟐 ∫ 𝒇(𝒙)𝒅𝒙
𝒂

𝟎
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13. Find the area enclosed by the curves

𝒚𝟐 = 𝟒𝒂𝒙 𝒂𝒏𝒅  𝒙𝟐 =

Sol: 

Given eq’’n 

 𝑦ଶ = 4𝑎𝑥 ⇨ 𝑦 = √4𝑎𝑥

 

𝒙𝟐 = 𝟒𝒃𝒚 ⇨ 𝒚 =
𝒙𝟐

ସ௕
…

 

 𝑠𝑜𝑙𝑣𝑖𝑛𝑔  (1)𝑎𝑛𝑑 (2) 

 

√4𝑎𝑥  =  
𝒙𝟐

ସ௕
    S.O.B 

 

 ⇨4𝑎𝑥 =
𝒙𝟒

ଵ଺௕మ     

 

⇨ 64𝑎𝑏ଶ𝑥 = 𝒙𝟒  ⇨ 64

 

⇨ 𝑥(64𝑎𝑏ଶ − 𝒙𝟑) = 0

 

𝑥 = 0 𝑜𝑟 𝑥ଷ = 64𝑎𝑏ଶ

 

⇨𝑥 = 4𝑎ଵ/ଷ𝑏ଶ/ଷ = 𝑢 

 

 

Required Area =∫ ൣ(
௨

଴

 

=∫ ቂ√4𝑎𝑥 −
𝒙𝟐

ସ௕
ቃ

௨

଴
𝑑𝑥  

 

= ∫ ቂ2√𝑎𝑥ଵ/ଶ −
௫మ

ସ௕
ቃ

௨

଴
𝑑𝑥
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Find the area enclosed by the curves 

𝟒𝒃𝒚 . 

𝑎𝑥 … (1) 

… . . (2)  

  

64𝑎𝑏ଶ𝑥 − 𝒙𝟒 = 0   

0   

  

 

ൣ(1)— (2)൧ 𝑑𝑥 

ቃ  

ቃ 𝑑𝑥  
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= ቂ
ଶ√௔௫య/మ

ଷ/ଶ
−

௫య

ସ௕ଷ
ቃ

଴

௨

 

=
ସ

ଷ
√𝑎ൣ𝑢ଷ/ଶ − 0ଶ൧-

 

=
ସ

ଷ
√𝑎 ൥ቂ4𝑎

భ

య𝑏
మ

యቃ

య

మ
−

 

 

=
ସ

ଷ
[8𝑎𝑏] −  

ଵ

ଵଶ௕
[64

 

=
ଷଶ௔௕

ଷ
−

ଵ଺௔௕

ଷ
=

ଵ଺௔௕

ଷ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

ቃ
௨

  

൧- 
ଵ

ଵଶ
[𝑢ଷ − 0ଷ]  

ቃ − 0ଶ൩ - 
ଵ

ଵଶ
ቂൣ4𝑎ଵ/ଷ𝑏ଶ/ଷ൧

ଷ
− 0ଷቃ  

[64𝑎𝑏ଶ]   

௔௕

ଷ
 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠  
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ቃ

 

 

AIMSTUTORIAL 

Laq Q.No 23 

 

14. Find the area enclosed by the curves

𝒚 = 𝟒 − 𝟐𝒙 𝒂𝒏𝒅

𝑺𝒐𝒍:  

Given eq’’n 

  

𝑦 = 4 − 2𝑥 … . . (

𝑦 = 𝑥ଶ − 5𝑥 … (

 𝑠𝑜𝑙𝑣𝑖𝑛𝑔  (1)𝑎𝑛𝑑

𝑥ଶ − 5𝑥=4 − 2𝑥

⇨𝑥ଶ- 3𝑥 − 4 = 0

⇨𝑥ଶ+1x- 4𝑥 − 4

 

 ⇨𝑥(𝑥 + 1) − 4(

𝑥 = 4 𝑜𝑟 𝑥 = −1

 

Required Area =

=∫ [4 − 2𝑥 − 𝑥
ସ

ିଵ

= ∫ [4 + 3𝑥 −
ସ

ିଵ

= ቂ4𝑥 +
ଷ௫మ

ଶ
−

௫య

ଷ

 

= 4[4 + 1] +
ଷ

ଶ
[

= 20 +
ଷ

ଶ
(16 − 1

 

= 20 +
ସହ

ଶ
−

଺ହ

ଷ
  

 

=
ଵଶ଴ାଵଷହିଵଷହ

଺
  

=
ଵଶହ

଺
 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠  

    

DEFINITE INTEGRALS

MATHEMAITCS 

Find the area enclosed by the curves 

𝒂𝒏𝒅 𝒚 = 𝒙𝟐 − 𝟓𝒙 . 

(1)  

(1)  

)𝑎𝑛𝑑 (2)  

𝑥 

0 

4 = 0 

(𝑥+1) = 0 

1  

Required Area =∫ ൣ(1)— (2)൧
ସ

ିଵ
𝑑𝑥 

𝑥ଶ + 5𝑥] 𝑑𝑥  

𝑥ଶ] 𝑑𝑥  

య

ଷ
ቃ

ିଵ

ସ

  

[4ଶ − (−1)ଶ]- 
ଵ

ଷ
[4ଷ − (−1)ଷ]  

1) −
ଵ

ଷ
(64 + 1)  
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]
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15. Find the area 

𝒚𝟐 = 𝟒𝒙 𝒂𝒏𝒅

Sol: 

Given eq’’n    𝑦ଶ =

𝒚𝟐 = 𝟒(𝟒 − 𝒙) ⇨ 𝒚

 

 𝑠𝑜𝑙𝑣𝑖𝑛𝑔  (1)𝑎𝑛𝑑 (2

 

4𝑥 =  𝟒(𝟒 − 𝒙) 

 ⇨𝑥 = 4 − 𝑥     

⇨ 2𝑥 = 4  

𝑥 = 2  

Sub x=2 in (1) 

𝑦ଶ = 4𝑥 = 4(2) =

𝑦 = √8 = ±2√2  

Two parabolas are symmetric about X

Required Area =2

 

=2 ቂ∫ √4𝑥𝑑𝑥 + ∫
ସ

ଶ

ଶ

଴

 

=2 ቂ2 ∫ 𝑥ଵ/ଶ𝑑𝑥 +
ଶ

଴

 

=4 ቂ
௫య/మ

ଷ/ଶ
ቃ

଴

ଶ

+ 4 ቂ
(ସି

ି

 

=
଼

ଷ
ൣ2ଷ/ଶ − 0ଷ/ଶ൧- 

଼

ଷ

 

=
଼

ଷ
ൣ2√2൧ +

଼

ଷ
ൣ2√2

=
ଷଶ√ଶ

ଶ
 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠  

    

Find the area enclosed by the curves  

𝒂𝒏𝒅  𝒚𝟐 = 𝟒(𝟒 − 𝒙) . 

4𝑥 ⇨ 𝑦 = √4𝑥 … (1) 

𝒚 = ඥ4(4 − 𝑥) … . . (2)  

2)  

) 8  

Two parabolas are symmetric about X-axis  

ቂ∫ (1)𝑑𝑥 + ∫ (2)𝑑𝑥
ସ

ଶ

ଶ

଴
ቃ 

ඥ4(4 − 𝑥)𝑑𝑥
ସ

ଶ
ቃ 

2 ∫ (4 − 𝑥)ଵ/ଶ𝑑𝑥
ସ

ଶ
ቃ 

ቂ
ି௫)య/మ

ିଷ/ଶ
ቃ

ଶ

ସ

 

൧
଼

ଷ
ൣ(4 − 4)ଷ/ଶ − (4 − 2)ଷ/ଶ൧  

2൧ = 
ଵ଺√ଶ

ଶ
+

ଵ଺√ଶ

ଶ
 

  
DEFINITE INTEGRALS 

MATHEMAITCS -2B 

൧
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16. Find the area enclosed by the curves

𝒚 = 𝟐 − 𝒙𝟐 𝒂𝒏𝒅

𝑺𝒐𝒍:  

Given eq’’n     𝒚 =

𝑦 = 𝑥ଶ … (2)  

 𝑠𝑜𝑙𝑣𝑖𝑛𝑔  (1)𝑎𝑛𝑑

2 − 𝑥ଶ = 𝑥ଶ  

2 = 2𝑥ଶ  

𝑥ଶ = 1  

𝑥 = ±1  

∴ 𝑥 = 1 𝑜𝑟 𝑥 = −

  

 

Required Area =

=∫ [2 − 𝑥ଶ − 𝑥
ଵ

ିଵ

= ∫ [2 − 2𝑥ଶ]
ଵ

ିଵ
𝑑𝑥

= ቂ2𝑥 − 2
௫య

ଷ
ቃ

ିଵ

ଵ

 

= 2[1 + 1] −
ଶ

ଷ
[

= 4 −
ଶ

ଷ
(1 + 1)  

 

= 4 −
ସ

ଷ
  =

ଵଶିସ

ଷ
  

=
଼

ଷ
 𝑠𝑞. 𝑢𝑛𝑖𝑡  

 

 

 

 

 

    

DEFINITE INTEGRALS

MATHEMAITCS 

Find the area enclosed by the curves 

𝒂𝒏𝒅 𝒚 = 𝒙𝟐 . 

= 𝟐 − 𝒙𝟐 … . . (1)  

)𝑎𝑛𝑑 (2)  

−1  

Required Area =∫ ൣ(1)— (2)൧
ଵ

ିଵ
𝑑𝑥 

𝑥ଶ] 𝑑𝑥  

] 𝑑𝑥  

ቃ
ଵ

  

[(1)ଷ − (−1)ଷ]  
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17. Show that the area of the region bounded by 
𝒙𝟐

𝒂𝟐 +
𝒚𝟐

𝒃𝟐 = 𝟏 is 

𝒙𝟐 + 𝒚𝟐 = 𝒂𝟐

Sol: Given eq’’n of the ellipse

 

⇨   
௬మ

௕మ = 1 −
௫

௔

 

⇨   𝑦ଶ =
௕మ

௔మ
[𝑎

Ellipse is symmetric about both the axes. Required area 

=4 area of shaded region 

 

Area=∫ 𝑦𝑑𝑥
௔

଴

 

=4
௕

௔
∫ √𝑎ଶ −

௔

଴

 

∴ ∫ √𝒂𝟐 − 𝒙𝟐𝒅𝒙 =

 

=
ସ௕

௔
ቂ

𝐱

𝟐
√𝒂𝟐 −

=
ସ௕

௔
ቂ

𝐚

𝟐
√𝒂𝟐 −

=
ସ௕

௔

𝐚𝟐

𝟐
𝐬𝐢𝐧ି𝟏(

 

=
ଶ௔௕గ

ଶ
 = 𝜋𝑎𝑏

 If a=b the ellipse becomes a circle 

∴Area of the circle 

is   𝜋𝑎. 𝑎 = 𝜋𝑎

    

Show that the area of the region bounded by 

is 𝝅𝒂𝒃.also deduce the area of the circle 

𝟐. 

Sol: Given eq’’n of the ellipse   
௫మ

௔మ +
௬మ

௕మ = 1 … …

௫మ

௔మ     ⇨   
௬మ

௕మ =
ଵ

௔మ
[𝑎ଶ − 𝑥ଶ]  

[𝑎ଶ − 𝑥ଶ]   ⇨   𝑦 = ±
௕

௔
√𝑎ଶ − 𝑥ଶ  

Ellipse is symmetric about both the axes. Required area 

=4 area of shaded region  

𝑦𝑑𝑥  =4 ∫
௕

௔
√𝑎ଶ − 𝑥ଶ 𝑑𝑥

௔

଴
 

− 𝑥ଶ 𝑑𝑥 

=
𝐱

𝟐
√𝒂𝟐 − 𝒙𝟐 +

𝐚𝟐

𝟐
𝐬𝐢𝐧ି𝟏 ቀ

𝒙

𝒂
ቁ + 𝒄   

− 𝒙𝟐 +
𝐚𝟐

𝟐
𝐬𝐢𝐧ି𝟏 ቀ

𝒙

𝒂
ቁቃ

଴

௔

  

− 𝒂𝟐 +
𝐚𝟐

𝟐
𝐬𝐢𝐧ି𝟏 ቀ

𝒂

𝒂
ቁ − 𝟎 − 𝟎ቃ  

(𝟏)  

𝜋𝑎𝑏 𝑠𝑞 𝑢𝑛𝑖𝑡𝑠  

If a=b the ellipse becomes a circle  

∴Area of the circle 𝒙𝟐 + 𝒚𝟐 = 𝒂𝟐. 

𝑎ଶ 𝑠𝑞 . 𝑢𝑛𝑖𝑡𝑠 

  
DEFINITE INTEGRALS 

MATHEMAITCS -2B 

Show that the area of the region bounded by 

also deduce the area of the circle 

… . . (1) 

 

Ellipse is symmetric about both the axes. Required area 

 

ቃ

 

 

AIMSTUTORIAL 

Laq Q.No 23 
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1. Solve (𝒙𝟑 − 𝟑𝒙𝒚𝟐)𝒅𝒙

 

Sol: (𝑥ଷ − 3𝑥𝑦ଶ)𝑑𝑥

 

⇨
ௗ௬

ௗ௫
= −

(௫యିଷ௫௬మ)

(ଷ௫మ௬ି௬య)
…….. (1)

 

𝑡ℎ𝑖𝑠 𝑖𝑠 ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑜𝑢𝑠

 

𝑙𝑒𝑡 𝑦 = 𝑣𝑥 ⇨
ௗ௬

ௗ௫
=

 

Eq’n (1) ⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫

 

⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫
= −

௫య(

௫య(

 

⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫
= − ቀ

ଵି

ଷ௩

 

⇨ 𝑥
ௗ௩

ௗ௫
=

ିଵାଷ௩మ

ଷ௩ି௩య −

 

⇨ 𝑥
ௗ௩

ௗ௫
=

ିଵାଷ௩మିଷ௩

ଷ௩ି௩య

 

⇨ 𝑥
ௗ௩

ௗ௫
= ቀ

௩రିଵ

ଷ௩ି௩యቁ   

 

⇨ ∫
ଷ௩ି௩య

௩రିଵ
𝑑𝑣 = ∫

ଵ

௫

 

 

 

 

    

𝒅𝒙 + (𝟑𝒙𝟐𝒚 − 𝒚𝟑)𝒅𝒚 = 𝟎. 

𝑑𝑥 + (3𝑥ଶ𝑦 − 𝑦ଷ)𝑑𝑦 = 0.  

…….. (1) 

𝑜𝑚𝑜𝑔𝑒𝑛𝑜𝑢𝑠 𝐷. 𝐸  

𝑣 + 𝑥
ௗ௩

ௗ௫
  

ௗ௩

ௗ௫
= −

௫యିଷ௫(௩௫)మ

ଷ௫మ(௩௫)ି(௩௫)య 

(ଵିଷ௩మ)

(ଷ௩ି௩య)
 

ቀ
ିଷ௩మ

௩ି௩యቁ 

௩

ଵ
 

௩మା௩ర

య  

ቁ     

௫
𝑑𝑥 By partial 

fraction 

  
Differential equations 
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⇨∫
ଷ௩ି௩య

(௩ିଵ)(௩ାଵ)(௩మାଵ)
𝑑𝑣

 

ቂ
ଵ

ଶ(௩ାଵ)
+

ଵ

ଶ(௩ିଵ)
−

ଶ௩

(௩మା

 

⇨
ଵ

ଶ
log|𝑣 + 1| +

ଵ

ଶ
log|

 

⇨log ቚ
√௩ାଵ√௩ିଵ

௩మାଵ
ቚ = log

 

⇨
√௩ାଵ√௩ିଵ

௩మାଵ
=  𝑐𝑥    ⇨

√

 

⇨⇨
௩మିଵ

(௩మାଵ)మ =  (𝑐𝑥)ଶ 

 

⇨
(௬మି௫మ)

௫మ    =𝑐ଶ𝑥ଶ (௬మା

௫ర

 

⇨(𝑦ଶ − 𝑥ଶ)  =(𝑦ଶ + 𝑥

Which is required general solution.

 

 

 

 

 

 

 

 

 

 

 

 

    

Differential

MATHEMAITCS 

𝑑𝑣 = ∫
ଵ

௫
𝑑𝑥 

௩

ାଵ)
ቃ 𝑑𝑣 = ∫

ଵ

௫
𝑑𝑥   

|𝑣 − 1| − log|𝑣ଶ + 1| = log 𝑥 + 𝑙𝑜𝑔𝑐

ቚ log(𝑐𝑥) 

√௩మିଵ

௩మାଵ
=  𝑐𝑥 

ା௫మ)
ర

ଶ

 

𝑥ଶ)ଶ 

Which is required general solution. 

  
Differential equations 
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𝑙𝑜𝑔𝑐 
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2. Given the solution of  

𝒙𝒔𝒊𝒏𝟐 ቀ
𝒚

𝒙
ቁ 𝒅𝒙

point (1, 
𝝅

𝟒
) 

Sol: 

⇨𝑥𝑑𝑦 = 𝑦𝑑𝑥

⇨ 𝑥𝑑𝑦 = ቂ𝑦 −

⇨ 
ௗ௬

ௗ௫
= ቂ

௬

௫
− 𝑠𝑖𝑛

𝑙𝑒𝑡 𝑦 = 𝑣𝑥 ⇨

 

⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫
=

 

⇨ 𝑥
ௗ௩

ௗ௫
= −𝑠𝑖𝑛

 

⇨ ∫ 𝑐𝑜𝑠𝑒𝑐ଶ𝑣 𝑑𝑣

 

⇨ −𝑐𝑜𝑡𝑣 = −

 

 𝑡ℎ𝑖𝑠 𝑖𝑠 𝑝𝑎𝑠𝑠𝑖𝑛𝑔

 

⇨ − cot ቀ
஠

ସ
ቁ =

 

∴ − cot ቀ
௬

௫
ቁ =

 

    

Given the solution of   

ቁ = 𝒚𝒅𝒙 − 𝒙𝒅𝒚 Which passes through the 

 xsinଶ ቀ
୷

୶
ቁ dx = ydx − xdy  

− 𝑥𝑠𝑖𝑛ଶ(
௬

௫
)𝑑𝑥 

ቂ − 𝑥𝑠𝑖𝑛ଶ ቀ
௬

௫
ቁቃ 𝑑𝑥   ⇨ 𝑑𝑦 = ቈ

௬

௫
−

௫௦௜௡

𝑠𝑖𝑛ଶ ቀ
௬

௫
ቁቃ … ..(1) 

⇨
ௗ௬

ௗ௫
= 𝑣 + 𝑥

ௗ௩

ௗ௫
  

𝑣 − 𝑠𝑖𝑛ଶ(𝑣)  

𝑠𝑖𝑛ଶ(𝑣)    ⇨ ∫
ଵ

௦௜௡మ(௩)
𝑑𝑣 = − ∫

ଵ

௫
𝑑𝑥

𝑑𝑣 = − ∫
ଵ

௫
𝑑𝑥   

−𝑙𝑜𝑔𝑥 + 𝑐     ⇨ − cot ቀ
௬

௫
ቁ = −𝑙𝑜𝑔𝑥

𝑝𝑎𝑠𝑠𝑖𝑛𝑔 Through the point    (1,
గ

ସ
) 

ቁ = −𝑙𝑜𝑔1 + 𝑐    ⇨ −1 = 0 + 𝑐 ⇨ 𝑐

ቁ = −𝑙𝑜𝑔𝑥 − 1   

  
Differential equations 

MATHEMAITCS -2B 

Which passes through the 

௦௜௡మቀ
೤

ೣ
ቁ

௫
቉ 𝑑𝑥 

𝑑𝑥  

𝑜𝑔𝑥 + 𝑐   

𝑐 = −1  
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3. 𝒔𝒐𝒍𝒗𝒆 𝒕𝒉𝒆 𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒕𝒊𝒂𝒍

 
𝒅𝒚

𝒅𝒙
=

𝒙ି𝒚ା𝟑

𝟐𝒙ି𝟐𝒚ା𝟓
. 

Sol: 
ௗ௬

ௗ௫
=

௫ି௬ାଷ

ଶ௫ିଶ௬ାହ
   ቂ

௔

௔ᇱ

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑛𝑜𝑛 − ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠

ௗ௬

ௗ௫
=

௫ି௬ାଷ

ଶ(௫ି௬)ାହ
 …..(1) 

𝑙𝑒𝑡 (𝑥 − 𝑦) = 𝑣 ⇨ 1 −

Now eq’’n (1) becomes

⇨ 1 −
ௗ௩

ௗ௫
=

௩ାଷ

ଶ௩ାହ
    ⇨1

 

⇨
ଶ௩ାହି௩ିଷ

ଶ௩ାହ
=

ௗ௩

ௗ௫
 

⇨
௩ାଶ

ଶ௩ାହ
=

ௗ௩

ௗ௫
 

⇨∫ 1𝑑𝑥 = ∫
ଶ௩ାହ

௩ାଶ
𝑑𝑣 

⇨∫ 1𝑑𝑥 = ∫
ଶ௩ାସାଵ

௩ାଶ
𝑑𝑣

⇨∫ 1𝑑𝑥 = ∫
ଶ(௩ାଶ)ାଵ

௩ାଶ
𝑑𝑣

⇨∫ 1𝑑𝑥 = ∫ ቀ
ଶ(௩ାଶ)

௩ାଶ
+

⇨∫ 1𝑑𝑥 = ∫ ቀ2 +
ଵ

௩ାଶ

⇨𝑥 = 2𝑣 + log(𝑣 + 2

⇨ 𝑥 = 2(𝑥 − 𝑦) + log

∴ 𝑥 − 2𝑦 + log(𝑥 − 𝑦

    

Differential

MATHEMAITCS 

𝒅𝒊𝒇𝒇𝒆𝒓𝒆𝒏𝒕𝒊𝒂𝒍 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 

ቂ =
௕

௕ᇱ
ቃ  

𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠 𝐷. 𝐸 𝑜𝑓 𝑐𝑎𝑠𝑒(2)  

 

−
ௗ௬

ௗ௫
=

ௗ௩

ௗ௫
     ⇨

ௗ௬

ௗ௫
= 1 −

ௗ௩

ௗ௫
 

Now eq’’n (1) becomes 

1 −
௩ାଷ

ଶ௩ାହ
=

ௗ௩

ௗ௫
 

 

𝑑𝑣 

𝑑𝑣 

+
ଵ

௩ାଶ
ቁ 𝑑𝑣 

ଶ
ቁ 𝑑𝑣 

2) + 𝑐 

log(𝑥 − 𝑦 + 2) + 𝑐  

𝑦 + 2) = 𝑐  

  
Differential equations 

MATHEMAITCS -2B 
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4. 𝒔𝒐𝒍𝒗𝒆 𝒕𝒉𝒆 𝒅𝒊𝒇𝒇𝒓𝒆𝒏𝒕𝒊𝒂𝒍

 (𝟐𝒙 + 𝒚 + 𝟏)

Sol: 
ௗ௬

ௗ௫
=

ି(ଶ௫

ସ௫ା

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑛𝑜𝑛 −

ௗ௬

ௗ௫
=

ି(ଶ௫ା௬ାଵ

ସ௫ାଶ௬ିଵ

𝑙𝑒𝑡 (2𝑥 + 𝑦) =

⇨
ௗ௬

ௗ௫
=

ௗ௩

ௗ௫
− 2

Now eq’’n (1) becomes

⇨
ௗ௩

ௗ௫
=

ି௩ିଵ

ଶ௩ିଵ
+

⇨
ௗ௩

ௗ௫
=

ି௩ିଵାସ

ଶ௩ି

⇨
ௗ௩

ௗ௫
=

ଷ௩ିଷ

ଶ௩ିଵ
 

⇨∫
ଶ௩ିଵ

௩ିଵ
𝑑𝑣 =

⇨∫
ଶ(௩ିଵ)ାଵ

௩ିଵ
𝑑𝑣

⇨∫ ቀ
ଶ(௩ିଵ)

௩ିଵ
+

⇨∫ 3𝑑𝑥 = ∫ ቀ

⇨3𝑥 = 2𝑣 +

⇨ 3𝑥 = 2(2𝑥

⇨ 3𝑥 = 4𝑥 +

∴ 𝑥 + 2𝑦 + log

    

𝒊𝒇𝒇𝒓𝒆𝒏𝒕𝒊𝒂𝒍 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 
)𝒅𝒙 + (𝟒𝒙 + 𝟐𝒚 − 𝟏)𝒅𝒚 = 𝟎. 

௫ା௬ାଵ)

ାଶ௬ିଵ
ቂ

௔

௔ᇱ
=

௕

௕ᇱ
ቃ 

− ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠 𝐷. 𝐸 𝑜𝑓 𝑐𝑎𝑠𝑒(2) 

ଵ)

ଵ
 …..(1) 

) = 𝑣 ⇨ 2 +
ௗ௬

ௗ௫
=

ௗ௩

ௗ௫
  

2 

Now eq’’n (1) becomes   ⇨ 
ௗ௩

ௗ௫
− 2 =

ି(௩ାଵ)

ଶ௩ିଵ
 

+ 2    

ସ௩ିଶ

ିଵ
 

= ∫ 3𝑑𝑥 

𝑑𝑣 = ∫ 3𝑑𝑥 

ଵ

௩ିଵ
ቁ 𝑑𝑣 = ∫ 3𝑑𝑥 

ቀ2 +
ଵ

௩ିଵ
ቁ 𝑑𝑣 

log(𝑣 − 1) + 𝑐 

+ 𝑦) + log(2𝑥 + 𝑦 − 1) + 𝑐  

+ 2𝑦 + log(2𝑥 + 𝑦 − 1) + 𝑐  

log(2𝑥 + 𝑦 − 1) = 𝑐  

  
Differential equations 

MATHEMAITCS -2B 
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5. 𝒔𝒐𝒍𝒗𝒆 
𝒅𝒚

𝒅𝒙
=

𝟐𝒙ା𝒚ା𝟑

𝟐𝒚ା𝒙ା𝟏
. 

Sol: 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞ᇱᇱ𝑛
ௗ௬

ௗ௫
=

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑛𝑜𝑛 − ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠

𝒑𝒖𝒕 𝒙 = 𝑿 + 𝒉 𝒂𝒏𝒅 𝒚

 
ௗ௬

ௗ௫
=

ଶ௫ା௬ାଷ

ଶ௬ା௫ାଵ
⇨

ௗ௒

ௗ௑
=

ଶ

ଶ

 

⇨
ௗ௒

ௗ௑
=

ଶ௑ା௒ା(ଶ௛ା௞ାଷ)

௑ାଶ௒ା(௛ାଶ௞ାଵ)

 

 2ℎ + 𝑘 + 3 = 0 … (1

𝑠𝑜𝑙𝑣𝑖𝑛𝑔 (1)& (2)  

2    1    3    2 

1    2    1    1 

(ℎ, 𝑘) = ቂ
ଵି଺

ସିଵ
,

ଷିଶ

ସିଵ
ቃ = ቂ

𝐻𝑒𝑛𝑐𝑒 (∗)𝑏𝑒𝑐𝑜𝑚𝑒𝑠  

⇨
ௗ௒

ௗ௑
=

ଶ௑ା௒

௑ାଶ௒
  is a homogeneous equation.

𝑝𝑢𝑡 𝑦 = 𝑉𝑋 ⇨
ௗ௒

ௗ௑
= 𝑉

⇨𝑉 +
௑ௗ௏

ௗ௑
=

ଶ௑ା௏௑

௑ାଶ௏௑
 

⇨𝑉 +
௑ௗ௏

ௗ௑
=

௑(ଶା௏)

௑(ଵାଶ௏)
 

⇨𝑉 +
௑ௗ௏

ௗ௑
=

(ଶା௏)

(ଵାଶ௏)
 

    

Differential

MATHEMAITCS 

ଶ௫ା௬ାଷ

ଶ௬ା௫ାଵ
[𝑎/𝑎′ ≠ 𝑏/𝑏′] 

𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠 𝐷. 𝐸 𝑜𝑓 𝑐𝑎𝑠𝑒(3)  

𝒚 = 𝒀 + 𝒌  

ଶ(௑ା௛)ା(௒ା௞)ାଷ

ଶ(௒ା௞)ା(௑ା௛)ାଵ
  

)

)
… (∗)  𝑛𝑜𝑤 𝑐ℎ𝑜𝑜𝑠𝑒 ℎ 𝑎𝑛𝑑 𝑘 𝑠𝑢𝑐

(1)𝑎𝑛𝑑  ℎ + 2𝑘 + 1 = 0 … (2)   

ቃ ቂ−
ହ

ଷ
,

ଵ

ଷ
ቃ  

 

is a homogeneous equation. 

𝑉 +
௑ௗ௏

ௗ௑
   

 

  
Differential equations 

MATHEMAITCS -2B 

𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡  
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⇨
௑ௗ௏

ௗ௑
=

(ଶା௏)

(ଵାଶ௏)
−

௏

ଵ
 

⇨
௑ௗ௏

ௗ௑
=

ଶା௏ି௏ିଶ௏మ

(ଵାଶ௏)

⇨
௑ௗ௏

ௗ௑
=

ଶ(ଵି௏మ)

(ଵାଶ௏)
 

⇨ቂ−
ଵ

ଶ(ଵା௏)
+

⇨ −
ଵ

ଶ
∫

ଵ

(ଵା௏)

⇨ −
ଵ

ଶ
log|1 +

⇨ log|1 + 𝑉|

⇨ log(1 + 𝑉)

⇨(1 + 𝑉)(1 −

⇨ቀ1 +
௒

௑
ቁ ቀ1 −

⇨
(௑ା௒)(௑ି௒)య

௑ర

⇨(𝑋 + 𝑌)(𝑋 −

(ℎ, 𝑘) = ቂ−
ହ

ଷ
,

⇨ቀ𝑥 +
ହ

ଷ
+ 𝑦 −

⇨ቀ𝑥 + 𝑦 +
ସ

ଷ
ቁ

(3𝑥 + 3𝑦 + 4)(𝑥 +

This is the required solution.

    

 

మ

    ⇨௑ௗ௏

ௗ௑
=

ଶିଶ௏మ

(ଵାଶ௏)
 

ଷ

ଶ(ଵି௏)
ቃ 𝑑𝑉 = 2

ௗ௑

௑
  

𝑑𝑉 +
ଷ

ଶ
∫

ଵ

(ଵି௏)
𝑑𝑉 = 2 ∫

ଵ

௑
𝑑𝑋   

+ 𝑉| −
ଷ

ଶ
log|1 − 𝑉| = 2 log 𝑋 + log

| + 3 log|1 − 𝑉| = −4 log 𝑋 + log

)(1 − 𝑉)ଷ = log(𝐶/𝑋ସ)    

( − 𝑉)ଷ =
஼

௑ర   {V= 
௒

௑
   } 

ቁ ቀ −
௒

௑
ቁ

ଷ
=

஼

௑ర    

)
=

஼

௑ర    

( − 𝑌)ଷ = 𝐶   

ቂ ,
ଵ

ଷ
ቃ  𝑋 = 𝑥 +

ହ

ଷ
, 𝑌 = 𝑦 −

ଵ

ଷ
 

−
ଵ

ଷ
ቁ ቀ𝑥 +

ହ

ଷ
− 𝑦 +

ଵ

ଷ
ቁ

ଷ
= 𝐶   

ቁ (𝑥 − 𝑦 + 2)ଷ = 𝐶   

( + −𝑦 + 2)ଷ = 3𝐶    

This is the required solution. 

  
Differential equations 

MATHEMAITCS -2B 

log 𝐶  

log 𝐶  
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6. 𝒔𝒐𝒍𝒗𝒆 
𝒅𝒚

𝒅𝒙
=

𝟑𝒚ି𝟕𝒙ା𝟕

𝟑𝒙ି𝟕𝒚ି𝟑
. 

Sol: 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞ᇱᇱ𝑛
ௗ௬

ௗ௫
=

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑛𝑜𝑛 − ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠

𝒑𝒖𝒕 𝒙 = 𝑿 + 𝒉 𝒂𝒏𝒅 𝒚

 
ௗ௬

ௗ௫
=

ଷ௬ି଻௫ା଻

ଷ௫ି଻௬ିଷ
  

⇨
ௗ௒

ௗ௑
=

ଷ(௒ା௞)ି଻(௑ା௛)ା

ଷ(௑ା௛)ି଻(௒ା௞)ି

 

⇨
ௗ௒

ௗ௑
=

ି଻௑ାଷ௒ା(ି଻௛ା

ଷ௑ି଻௒ା(ଷ௛ି଻௞

𝑛𝑜𝑤 

 

 −7ℎ + 3𝑘 + 7 = 0 …

𝑠𝑜𝑙𝑣𝑖𝑛𝑔 (1)& (2)  

-7    3    7    -7 

3    -7    -3    3 

(ℎ, 𝑘) = ቂ
ିଽାସଽ

ସଽିଽ
,

ଶଵିଶଵ

ସଽିଽ

𝐻𝑒𝑛𝑐𝑒 (∗)𝑏𝑒𝑐𝑜𝑚𝑒𝑠  

⇨
ௗ௒

ௗ௑
=

ି଻௑ାଷ௒

ଷ௑ି଻௒
  is a homogeneous equation.

𝑝𝑢𝑡 𝑦 = 𝑉𝑋 ⇨
ௗ௒

ௗ௑
= 𝑉

⇨𝑉 +
௑ௗ௏

ௗ௑
=

ି଻௑ାଷ௏

ଷ௑ି଻௏௑
 

⇨𝑉 +
௑ௗ௏

ௗ௑
=

௑(ି଻ାଷ௏)

௑(ଷି଻௏)
 

    

Differential

MATHEMAITCS 

 

ଷ௬ି଻௫ା଻

ଷ௫ି଻௬ିଷ
[𝑎/𝑎′ ≠ 𝑏/𝑏′] 

𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠 𝐷. 𝐸 𝑜𝑓 𝑐𝑎𝑠𝑒(3)  

𝒚 = 𝒀 + 𝒌  

ା଻

)ିଷ
  

ାଷ௞ା଻)

௞ିଷ)
… (∗)  

 𝑐ℎ𝑜𝑜𝑠𝑒 ℎ 𝑎𝑛𝑑 𝑘 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡  

… (1)  𝑎𝑛𝑑     3ℎ − 7𝑘 − 3 = 0 … (

ଶଵ
ቃ = [1,0]  

 

is a homogeneous equation. 

𝑉 +
௑ௗ௏

ௗ௑
   

 

 

  
Differential equations 

MATHEMAITCS -2B 

(2)   
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⇨𝑉 +
௑ௗ௏

ௗ௑
=

(ି଻ାଷ௏

(ଷି଻௏

⇨
௑ௗ௏

ௗ௑
=

(ି଻ାଷ௏)

(ଷି଻௏)
−

௏

ଵ

⇨
௑ௗ௏

ௗ௑
=

ି଻ାଷ௏ିଷ௏ା

(ଷି଻௏)

⇨
௑ௗ௏

ௗ௑
=

ି଻ା଻௏మ

ଷି଻௏
    ⇨

⇨∫
ଷି଻௏

௏మିଵ
𝑑𝑉 =

⇨ቂ−
ଵ

ଶ(ଵା௏)
+

⇨ −
ଵ

ଶ
∫

ଵ

(ଵା௏)

⇨ −
ଵ

ଶ
log|1 +

⇨ log|1 + 𝑉|

⇨ log(1 + 𝑉)

⇨(1 + 𝑉)(1 −

⇨ቀ1 +
௒

௑
ቁ ቀ1 −

⇨
(௑ା௒)(௑ି௒)య

௑ర

(ℎ, 𝑘) = ቂ−
ହ

ଷ
,

⇨ቀ𝑥 +
ହ

ଷ
+ 𝑦 −

(3𝑥 + 3𝑦 + 4

This is the required solution.

    

௏)

௏)
 

௏

ଵ
 

ା଻௏మ

 

⇨
௑ௗ௏

ௗ௑
=

ି଻(௏మିଵ)

ଷି଻௏
  

= −7
ௗ௑

௑
 

ଷ

ଶ(ଵି௏)
ቃ 𝑑𝑉 = −7

ௗ௑

௑
 

𝑑𝑉 +
ଷ

ଶ
∫

ଵ

(ଵି௏)
𝑑𝑉 = 2 ∫

ଵ

௑
𝑑𝑋  

+ 𝑉| −
ଷ

ଶ
log|1 − 𝑉| = 2 log 𝑋 + log

| + 3 log|1 − 𝑉| = −4 log 𝑋 + log

)(1 − 𝑉)ଷ = log(𝐶/𝑋ସ)    

( − 𝑉)ଷ =
஼

௑ర   {V= 
௒

௑
   } 

ቁ ቀ −
௒

௑
ቁ

ଷ
=

஼

௑ర    

)
=

஼

௑ర      ⇨(𝑋 + 𝑌)(𝑋 − 𝑌)ଷ = 𝐶 

ቂ ,
ଵ

ଷ
ቃ  𝑋 = 𝑥 +

ହ

ଷ
, 𝑌 = 𝑦 −

ଵ

ଷ
 

−
ଵ

ଷ
ቁ ቀ𝑥 +

ହ

ଷ
− 𝑦 +

ଵ

ଷ
ቁ

ଷ
= 𝐶   

4)(𝑥 + −𝑦 + 2)ଷ = 3𝐶    

This is the required solution. 

  
Differential equations 

MATHEMAITCS -2B 

log 𝐶  

log 𝐶  
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7. 𝒔𝒐𝒍𝒗𝒆 𝒕𝒉𝒆 𝒅𝒊𝒇𝒇𝒓𝒆𝒏𝒕𝒊𝒂𝒍
ௗ௬

ௗ௫
=

௫ାଶ௬ାଷ

ଶ௫ାଷ௬ାସ
  

 Sol: 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞ᇱᇱ𝑛
ௗ௬

ௗ௫
=

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑛𝑜𝑛 − ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠

𝒑𝒖𝒕 𝒙 = 𝑿 + 𝒉 𝒂𝒏𝒅 𝒚

 
ௗ௬

ௗ௫
=

௫ାଶ௬ାଷ

ଶ௫ାଷ௬ାସ
  

⇨
ௗ௒

ௗ௑
=

(௑ା௛)ାଶ(௒ା௞)ା

ଶ(௑ା௛)ା(௒ା௞)ା

 

⇨
ௗ௒

ௗ௑
=

௑ାଶ௒ା(௛ାଶ௞ାଷ

ଶ௑ାଷ௒ା(ଶ௛ାଷ௞ା

𝑛𝑜𝑤 

 

ℎ + 2𝑘 + 3 = 0 … (1)

𝑎𝑛𝑑  
2ℎ + 3𝑘 + 4 = 0 … (2

𝑠𝑜𝑙𝑣𝑖𝑛𝑔 (1)& (2)  

1    2    3    1 

2    3    4    2 

(ℎ, 𝑘) = ቂ
଼ିଽ

ଷିସ
,

଺ିସ

ଷିସ
ቃ = [

𝐻𝑒𝑛𝑐𝑒 (∗)𝑏𝑒𝑐𝑜𝑚𝑒𝑠  

⇨
ௗ௒

ௗ௑
=

௑ାଶ௒

ଶ௑ାଷ௒
  is a homogeneous equation.

𝑝𝑢𝑡 𝑦 = 𝑉𝑋 ⇨
ௗ௒

ௗ௑
= 𝑉

⇨𝑉 +
௑ௗ௏

ௗ௑
=

௑ାଶ௏௑

ଶ௑ାଷ௏௑
 

    

Differential

MATHEMAITCS 

𝒅𝒊𝒇𝒇𝒓𝒆𝒏𝒕𝒊𝒂𝒍 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 

=
௫ାଶ௬ାଷ

ଶ௫ାଷ௬ାସ
[𝑎/𝑎′ ≠ 𝑏/𝑏′] 

𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠 𝐷. 𝐸 𝑜𝑓 𝑐𝑎𝑠𝑒(3)  

𝒚 = 𝒀 + 𝒌  

)ାଷ

)ାସ
  

ଷ)

ାସ)
… (∗)  

 𝑐ℎ𝑜𝑜𝑠𝑒 ℎ 𝑎𝑛𝑑 𝑘 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡  

( )  

2)   

ቃ [1, −2]  

 

is a homogeneous equation. 

𝑉 +
௑ௗ௏

ௗ௑
   

  
Differential equations 

MATHEMAITCS -2B 
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⇨𝑉 +
௑ௗ௏

ௗ௑
=

௑(ଵାଶ௏

௑(ଶାଷ௏

⇨𝑉 +
௑ௗ௏

ௗ௑
=

(ଵାଶ௏)

(ଶାଷ௏)

⇨
௑ௗ௏

ௗ௑
=

(ଵାଶ௏)

(ଶାଷ௏)
−

௏

ଵ
 

⇨
௑ௗ௏

ௗ௑
=

ଵାଶ௏ିଶ௏ିଷ௏

(ଶାଷ௏)

⇨
௑ௗ௏

ௗ௑
=

ଵିଷ௏మ

ଶାଷ௏
 

⇨∫
ଶାଷ௏

ଵିଷ௏మ 𝑑𝑉 =

⇨ቂ
ଶ

ଵିଷ௏మ +
ଷ

ଵି

⇨
ଶ

ଷ
∫

ଵ

ቂ
భ

√య
ቃ

మ
ି௏మ

⇨
ଶ

ଷ
.

ଵ

ଶ(
భ

√య
)

log ቤ

⇨
ଵ

(√ଷ)
log ቚ

ଵା√

ଵି√

⇨
ଵ

(√ଷ)
log ቤ

ଵା√

ଵି√

⇨
ଵ

(√ଷ)
log ቚ

௑ା

௑ି

𝑿 = 𝒙 + 𝟏 𝒂𝒏𝒅𝒀

⇨
ଵ

(√ଷ)
log ቚ

௫ାଵ

௫ା

    

௏)

௏)
 

)

)
 

 

௏మ

 

=
ௗ௑

௑
 

ଷ௏

ିଷ௏మቃ 𝑑𝑉 =
ௗ௑

௑
 

𝑑𝑉 −
ଵ

ଶ
∫

଺௏

ଵିଷ௏మ 𝑑𝑉 = ∫
ଵ

௑
𝑑𝑋   

ቤ

భ

√య
ା௏

భ

√య
ି௏

ቤ −
ଵ

ଶ
log|1 − 3𝑉ଶ| = log 𝐶𝑋

ቚ
√ଷ௏

√ଷ௏
ቚ −

ଵ

ଶ
log|1 − 3𝑉ଶ|   = log 𝐶𝑋 

ቤ
√ଷቀ

ೊ

೉
ቁ

√ଷቀ
ೊ

೉
ቁ
ቤ −

ଵ

ଶ
log ฬ1 − 3 ቀ

௒

௑
ቁ

ଶ
ฬ = log 𝐶𝑋

ቚ
ା√ଷ௒

ି√ଷ௒
ቚ −

ଵ

ଶ
log ቚ

௑మିଷ௒మ

௑మ ቚ = log 𝐶𝑋  

𝒂𝒏𝒅𝒀 = 𝒚 + 𝟐  

ቚ
ଵ ା√ଷ(௬ିଶ )

ାଵ ି√ଷ(௬ିଶ)
ቚ −

ଵ

ଶ
log ቚ

(௫ାଵ)మିଷ(௬ିଶ)మ

(௫ାଵ)మ

  
Differential equations 

MATHEMAITCS -2B 

𝐶𝑋  

  

𝐶𝑋  

మ

ቚ = log 𝐶𝑋  
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1. If the abscissa of points A, B are the roots of the equation

 𝐱𝟐 + 𝟐𝐚𝐱 − 𝐛𝟐 = 𝟎 and the ordinates of A, B are the roots  of  

𝐱𝟐 + 𝟐𝐩𝐱 − 𝐪𝟐 = 𝟎, then find the equation of a circle for which AB as a 

diameter. 

Sol: Let A(xଵ, yଵ)   and

Given that 

 xଵ, xଶ be the roots of 

⇨(x − xଵ)(x − xଶ) =

And  

Given that 

 yଵ, yଶ be the roots of 

⇨(y − yଵ)(y − yଶ) =

 

Equation of the circle with AB as a diame
(𝐱 − 𝐱𝟏)(𝐱 − 𝐱𝟐) + (𝐲

  

⇨(xଶ + 2ax − bଶ) + (

 

⇨xଶ + yଶ + 2ax + 2py

2. If a point P is moving such that the lengths of tangents from P to the circle 

𝐱𝟐 + 𝐲𝟐 − 𝟔𝐱 − 𝟒𝐲 −

ratio 2:3 the find the equation of the locus of p.

Sol: let P(x1, y1) be any point on the locus 

Given that 
ඥୗభభ

ඥୗᇱభభ
=

ଶ

ଷ
 ⇒3

 ⇒9(Sଵଵ) = 4(Sᇱ
ଵଵ) 

 

⇒ 9(xଵ
ଶ + yଵ

ଶ − 6xଵ

      = 4(xଵ
ଶ + yଵ

ଶ + 6

  

⇒(9xଵ
ଶ + 9yଵ

ଶ − 54x

−

 

⇒5xଵ
ଶ + 5yଵ

ଶ − 78xଵ

∴ the equation of locus of p is

 5𝐱𝟐 + 𝟓𝐲𝟐 − 𝟕𝟖𝐱 − 𝟏𝟎𝟖𝐲

 

    

If the abscissa of points A, B are the roots of the equation 

and the ordinates of A, B are the roots  of  

, then find the equation of a circle for which AB as a 

and     B(xଶ, yଶ) 

 xଶ + 2ax − bଶ = 0 
) xଶ + 2ax − bଶ 

 yଶ + 2py − qଶ = 0 
) yଶ + 2py − qଶ 

Equation of the circle with AB as a diameter is  
(𝐲 − 𝐲𝟏)(𝐲 − 𝐲𝟐) = 𝟎  

) (yଶ + 2py − qଶ) = 0 

py − bଶ − qଶ = 0    Is the required eq’’n of the circle.

If a point P is moving such that the lengths of tangents from P to the circle 

𝟏𝟐 = 𝟎 , 𝐱𝟐 + 𝐲𝟐 + 𝟔𝐱 + 𝟏𝟖𝐲 + 𝟐𝟔 =

ratio 2:3 the find the equation of the locus of p. 

) be any point on the locus  

⇒3ඥSଵଵ = 2ඥS′ଵଵ      S.O.B 

)

− 4yଵ − 12)  

6xଵ + 18yଵ + 26)  

xଵ − 36yଵ − 108) − 4xଵ
ଶ 

−  4yଵ
ଶ − 24xଵ − 72yଵ − 104 = 0 

ଵ − 108yଵ − 212=0 

∴ the equation of locus of p is 

𝟏𝟎𝟖𝐲 − 𝟐𝟏𝟐 = 𝟎 . 
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and the ordinates of A, B are the roots  of  

, then find the equation of a circle for which AB as a 

Is the required eq’’n of the circle. 

If a point P is moving such that the lengths of tangents from P to the circle 

= 𝟎 are in the 

 

 

AIMSTUTORIAL 

Q.No:11 

3. 𝐅𝐢𝐧𝐝 𝐭𝐡𝐞 𝐩𝐨𝐥𝐞 𝐨𝐟 𝟑𝐱 + 𝟒𝐲

𝐱𝟐 + 𝐲𝟐 − 𝟔𝐱 − 𝟖𝐲 + 𝟓 =

sol: given equation of the circle

 xଶ + yଶ − 6x − 8y + 5 =

Centre (3, 4) and r =ඥ(−

Given line 3x + 4y − 45

The pole =ቀ−g +
୪୰మ

୪୥ା୫୤ି୬

 

=ቀ3 +
ଷ(ଶ଴)

ଷ(ିଷ)ାସ(ିସ)ାସହ
, 4 +

 

=ቀ3 +
ଷ(ଶ଴)

ଶ଴
, 4 +

ସ(ଶ଴)

ଶ଴
ቁ =

(h/w) 𝐅𝐢𝐧𝐝 𝐭𝐡𝐞 𝐩𝐨𝐥𝐞 𝐨𝐟 

𝐱𝟐 + 𝐲𝟐 − 𝟒𝐱 − 𝟔𝐲 − 𝟏𝟐

 

4. 𝐅𝐢𝐧𝐝 𝐭𝐡𝐞 𝐯𝐚𝐥𝐮𝐞 𝐨𝐟 𝐤 𝐢𝐟  𝐤𝐱

𝟐𝐱 + 𝐲 + 𝟓 = 𝟎 𝐚𝐫𝐞 

 𝐱𝟐 + 𝐲𝟐 − 𝟐𝐱 − 𝟒𝐲 − 𝟒 =

Sol:  Given equation of the circle

 xଶ +

Centre (1, 2) and r =ඥ(1

Given line 2x + y + 5 = 0

The pole =ቀ−g +
୪୰మ

୪୥ା୫୤ି୬

=ቀ1 +
ଶ(ଽ)

ଶ(ିଵ)ାଵ(ିଶ)ିହ
, 2 +

=ቀ1 +
ଶ(ଽ)

ିଽ
, 2 +

ଵ(ଽ)

ିଽ
ቁ 

= (1 − 2, 2 − 1)= (-1, 1)

(−1, 1) lies on kx + 3y −

⇨−k + 3 − 1 = 0 ⇨ k =
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𝟒𝐲 − 𝟒𝟓 = 𝟎 𝐰𝐢𝐭𝐡 𝐫𝐞𝐬𝐩𝐞𝐜𝐭 𝐭𝐨  

= 𝟎    
given equation of the circle 

= 0 … . . (1)  

ඥ −3)ଶ + (−4)ଶ − 5=√20 

= 0 here l = 3, m = 4 & 𝑛 = −45  

୬
, −f +

୫୰మ

୪୥ା୫୤
ቁ 

+
ସ(ଶ଴)

ଷ(ିଷ)ାସ(ିସ)ାସହ
ቁ 

ቁ = (3 + 3, 4 + 4) = (6. 8) 

 𝐱 + 𝐲 + 𝟐 = 𝟎 𝐰𝐢𝐭𝐡 𝐫𝐞𝐬𝐩𝐞𝐜𝐭 𝐭𝐨   

𝟏𝟐 = 𝟎    

𝐤𝐱 + 𝟑𝐲 − 𝟏 = 𝟎, 

 𝐜𝐨𝐧𝐣𝐮𝐠𝐚𝐭𝐞 𝐥𝐢𝐧𝐞𝐬 𝐰𝐢𝐭𝐡 𝐫𝐞𝐬𝐩𝐞𝐜𝐭 𝐭𝐨 𝐭𝐡𝐞

= 𝟎.  
Given equation of the circle 

yଶ − 2x − 4y − 4 = 0 … . . (1) 

ඥ 1)ଶ + (2)ଶ + 4=√9=3 

0 here l = 2, m = 1 and n = 5  

୬
, −f +

୫୰మ

୪୥ା୫୤
ቁ 

+
ଵ(ଽ)

ଶ(ିଵ)ାଵ(ିଶ)ିହ
ቁ 

1, 1) 

− 1 = 0  

= 2. 
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𝐭𝐡𝐞 𝐜𝐢𝐫𝐜𝐥𝐞 
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5. Find the equations of the tangents to the circle 

 𝐱𝟐 + 𝐲𝟐 + 𝟐𝐱 − 𝟐𝐲 −

𝟑𝐱 − 𝐲 + 𝟒 = 𝟎.  

𝐒𝐨𝐥: given equation of

Centre (−1, 1) and radius

The given line 3x − y

Slope(m)= −
ୟ

ୠ
= −

ଷ

ି

Eq’’n  of tangent to S=0 & 

is (𝐲 − 𝐲𝟏) = 𝐦(𝐱 − 𝐱

⇨ (y − 1) = −
ଵ

ଷ
(x +

⇨ (y − 1) = −
(୶ାଵ)

ଷ
±

 ⇨ 3(y − 1) = −(x +

⇨ x + 1 + 3y − 3 ± 5

Hence required eq’’n 

 x + 3y − 2 ± 5√2 =

 

6. Find the equations of the tangents to the circle 

 𝐱𝟐 + 𝐲𝟐 − 𝟒𝐱 + 𝟔𝐲 −

Sol: given equation of the circle

 𝐒 ≡ 𝐱𝟐 + 𝐲𝟐 − 𝟒𝐱 + 𝟔𝐲

Centre (2, -3) and radius (r) =

=√4 + 9 + 12 = √25

𝐓𝐡𝐞 𝐠𝐢𝐯𝐞𝐧 𝐥𝐢𝐧𝐞 𝐱 + 𝐲

Slope(m)= −
ୟ

ୠ
= −

ଵ

ଵ

Eq’’n  of tangent to S=0 & parallel to (1)

is (𝐲 − 𝐲𝟏) = 𝐦(𝐱 − 𝐱

⇨ (y + 3) = −1(x − 2

⇨ x − 2 + y + 3 ± 5√

Hence required eq’’n of tangents are 

 

    

Find the equations of the tangents to the circle  

− 𝟑 = 𝟎 which are perpendicular  to  

of the circle    xଶ + yଶ + 2x − 2y − 3 =

radius (r)  =  ඥ(1)ଶ + (−1)ଶ + 3 = √5

+ 4 = 0 … . . (2)  
ଷ

ିଵ
= 3 and ⊥୪ୟ୰ slope(m) = −

ଵ

ଷ
⇨mଶ

Eq’’n  of tangent to S=0 & ⊥୪ୟ୰ to (2) 

𝐱𝟏) ± 𝐫√𝟏 + 𝐦𝟐  

1) ± √5ට1 + ቀ
ଵ

ଷ
ቁ

ଶ
    

)
±

√ହ√ଵ଴

ଷ
  

( 1) ± 5√2   

5√2 = 0  

 of tangents are  

0.  

Find the equations of the tangents to the circle  

− 𝟏𝟐 = 𝟎 which are parallel to 𝐱 + 𝐲 −

Sol: given equation of the circle 

𝟔𝐲 − 𝟏𝟐 = 𝟎  

3) and radius (r) = ඥ(−2)ଶ + (3)ଶ + 12 

25 = 5 

𝐲 − 𝟖 = 𝟎 … . . (𝟏)  
ଵ

ଵ
= −1 

tangent to S=0 & parallel to (1) 

𝐱𝟏) ± 𝐫√𝟏 + 𝐦𝟐  

2) ± 5√1 + 1  

√2 = 0  

Hence required eq’’n of tangents are 𝐱 + 𝐲 + 𝟏 ± 𝟓√𝟐 = 𝟎
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= 0 … . . (1)  

5  

ଶ =
ଵ

ଽ
 

− 𝟖 = 𝟎. 

𝟎. 
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7. 𝐅𝐢𝐧𝐝 𝐭𝐡𝐞 𝐞𝐪𝐮𝐚𝐭𝐢𝐨𝐧 𝐨𝐟 𝐭𝐡𝐞

𝐱𝟐 + 𝐲𝟐 − 𝟐𝐱 + 𝟒𝐲 = 𝟎 𝐚𝐭

𝐀𝐥𝐬𝐨 𝐟𝐢𝐧𝐝 𝐭𝐡𝐞 𝐞𝐪𝐮𝐚𝐭𝐢𝐨𝐧

Sol:  given equation of the

 xଶ + yଶ − 2x + 4y = 0 …

Centre (1, −2) and radius

The equation of tangent 

𝐒𝟏 = 𝐱𝐱𝟏 + 𝐲𝐲𝟏 + 𝐠(𝐱 +

⇨  x(3) + y(−1) − 1(x +

⇒ 3x − y − x − 3 + 2y −

⇒ 2x + y − 5 = 0 … . (2)

here slope (m) = −2     
 Required eq’’n of the tangent

(y − yଵ)  = m(x − xଵ) ±

⇒   (y + 2) = −2(x − 1)

⇒   (y + 2) = −2(x − 1)

⇒ (y + 2) = −2(x − 1) ±

 
⇒ y + 2 = −2x + 2 ± 5  

∴  2x + y ± 5 = 0.   
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𝐡𝐞 𝐭𝐚𝐧𝐠𝐞𝐧𝐭 𝐭𝐨  

𝐚𝐭 (𝟑, −𝟏).   
𝐞𝐪𝐮𝐚𝐭𝐢𝐨𝐧 𝐨𝐟 𝐭𝐚𝐧𝐠𝐞𝐧𝐭 𝐩𝐚𝐫𝐚𝐥𝐥𝐞𝐥 𝐭𝐨 𝐢𝐭.  

the circle  
… . . (1)  

radius (r)  =  ඥ(−1)ଶ + (2)ଶ + 0 = √5  
 at (3, −1) is  

( 𝐱𝟏) + 𝐟(𝐲 + 𝐲𝟏) + 𝐜 = 𝟎  
+ 3) + 2(y − 1) = 0  
− 2 = 0  
)  

 

tangent to (1) and it is parallel to (2) is

± r√1 + mଶ   
 

) ± √5ඥ1 + (−2)ଶ  
 

) ± √5√5  
 

± 5   
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is   
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8. 𝐒𝐡𝐨𝐰 𝐭𝐡𝐚𝐭 𝐭𝐡𝐞 𝐭𝐚𝐧𝐠𝐞𝐧𝐭

𝐱𝟐 + 𝐲𝟐 − 𝟒𝐱 − 𝟖𝐲 +

𝐱𝟐 + 𝐲𝟐 + 𝟒𝐱 + 𝟔𝐲 =

𝐒𝐨𝐥: equation of the tangent

 𝐒𝟏 = 𝐱𝐱𝟏 + 𝐲𝐲𝟏 +
𝟐𝐠(

⇒ x(−1) + y(2) − 2(

⇒ −3x − 2y + 1 = 0 

⇒ 3x + 2y − 1 = 0 …

For the circle 𝐱𝟐 + 𝐲𝟐

 r = ඥ(2)ଶ + (3)ଶ −

 ⊥ Distance from centre

=
|ଷ(ିଶ)ାଶ(ିଷ)ିଵ|

ඥ(ଷ)మା(ଶ)మ
=

|ି଺

√13 so the line (1) also

let (h, k) be the required

so it is the foot of the 
𝐡ି𝐱𝟏

𝐚
=

𝐤ି𝐲𝟏

𝐛
= −

(𝐚𝐱𝟏ା𝐛

𝐚𝟐ା

⇒
୦ାଶ

ଷ
=

୩ାଷ

ଶ
= −

[ଷ(ିଶ

⇒
୦ାଶ

ଷ
=

୩ାଷ

ଶ
= −

(ିଵଷ

ଵଷ

⇒
୦ାଶ

ଷ
= 1 and ⇒

୩ାଷ

ଶ

h + 2 = 3     and k + 3

h = 3 − 2 and k = 2 −

h = 1 , k = −1   

Coordinate of point of

 

 

 

 

 

 

    

𝐭𝐚𝐧𝐠𝐞𝐧𝐭 𝐚𝐭 (−𝟏, 𝟐)𝐨𝐟 𝐭𝐡𝐞 𝐜𝐢𝐫𝐜𝐥𝐞  

𝟕 = 𝟎  𝐭𝐨𝐮𝐜𝐡𝐞𝐬 𝐭𝐡𝐞 𝐜𝐢𝐫𝐜𝐥𝐞  
= 𝟎   𝐚𝐧𝐝 𝐚𝐥𝐬𝐨 𝐟𝐢𝐧𝐝 𝐢𝐭𝐬 𝐩𝐨𝐢𝐧𝐭 𝐨𝐟 𝐜𝐨𝐧𝐭𝐚𝐜𝐭

tangent at (−1, 2) to the circle  
xଶ  + yଶ − 4x − 8y + 7 = 0 is 

(𝐱ା𝐱𝟏)

𝟐
+

𝟐𝐟(𝐲ା𝐲𝟏)

𝟐
+ 𝐜 = 𝟎  

(x − 1) − 4(y + 2) + 7 = 0  
    

… . (1)  
𝟐 + 𝟒𝐱 + 𝟔𝐲 = 𝟎 centre (−2, −3),  

0 = √13  
centre (−2, −3) to given line (1)  

଺ି଺ିଵ|

√ଵଷ
=

ଵଷ

√ଵଷ
   =

also touches the 2nd circle.  
required point of contact.  

 ⊥ from the centre (−2, −3)   
ା𝐛𝐲𝟏ା𝐜)

ା𝐛𝟐
   

( ଶ)ାଶ(ିଷ)ିଵ)]

ଷమାଶమ
   

ଵଷ)
= 1   

ଷ
= 1   

3 = 2    
− 3   

of contact =  (1, −1. )  
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𝐜𝐨𝐧𝐭𝐚𝐜𝐭.  
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9. 𝐅𝐢𝐧𝐝 𝐭𝐡𝐞 𝐞𝐪𝐮𝐚𝐭𝐢𝐨𝐧𝐬 𝐨𝐟 

𝐱𝟐 + 𝐲𝟐 − 𝟒𝐱 + 𝟔𝐲 + 𝟏𝟏

 𝐚𝐥𝐬𝐨 𝐟𝐢𝐧𝐝 𝐭𝐡𝐞 𝐨𝐭𝐡𝐞𝐫 𝐩𝐨𝐢𝐧𝐭

Sol: given equation of the

 xଶ + yଶ − 4x − 6y + 11

Centre C (2, 3)  =  (−g, −

Given point A (3, 2)  =  (

The equation of the normal

(𝐱 − 𝐱𝟏)(𝐲𝟏 + 𝐟) − (𝐲 −

⇒ (x − 3)(2 − 3) − (y −

⇒ −x + 3 − y + 2 = 0 ⇒

𝐜𝐞𝐧𝐭𝐫𝐞 𝐨𝐟 𝐭𝐡𝐞 𝐜𝐢𝐫𝐜𝐥𝐞 𝐢𝐬 𝐦𝐢𝐝

ቂ
𝐱𝟏ା𝐱𝟐

𝟐
,

𝐲𝟏ା𝐲𝟐

𝟐
ቃ = (𝟐, 𝟑)  

⇒ ቂ
ଷାୟ

ଶ
,

ଶାୠ

ଶ
ቃ = (2, 3)   

⇒
ଷାୟ

ଶ
= 2 and 

ଶାୠ

ଶ
= 3   

⇒ 3 + a = 4 and 2 + b =

⇒ a = 4 − 3 and b = 6 −

B (a, b) = (1, 4)   
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 𝐧𝐨𝐫𝐦𝐚𝐥 𝐭𝐨 𝐭𝐡𝐞 𝐜𝐢𝐫𝐜𝐥𝐞   

𝟏𝟏 = 𝟎 𝐚𝐭 (𝟑, 𝟐)  

𝐩𝐨𝐢𝐧𝐭 𝐰𝐡𝐞𝐫𝐞 𝐧𝐨𝐫𝐦𝐚𝐥 𝐦𝐞𝐞𝐭𝐬 𝐭𝐡𝐞 𝐜𝐢𝐫𝐜𝐥𝐞

the circle  

= 0 … . . (1)  

−f)   

(xଵ, yଵ)  

 

normal is   

𝐲𝟏)(𝐱𝟏 + 𝐠) = 𝟎    

 

− 2)(3 − 2) = 0   

⇒ x + y − 5 = 0.   

 

𝐦𝐢𝐝 𝐩𝐨𝐢𝐧𝐭 𝐨𝐟 𝐀 𝐚𝐧𝐝 𝐁  

)

 

 

= 6     

− 2   
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𝐜𝐢𝐫𝐜𝐥𝐞.  
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Q.No:11 

 

10. Find the mid point of the chord intercepted by

 𝐱𝟐 + 𝐲𝟐 − 𝟐𝐱 − 𝟏𝟎𝐲

length of the chord.   

𝐒𝐨𝐥: circle 𝐱𝟐 + 𝐲𝟐 − 𝟐𝐱

 r = ඥ(1)ଶ + (5)ଶ −

 ⊥ Distance from

=
|ଵ(ଵ)ିଶ(ହ)ା଻|

ඥ(ଵ)మା(ଶ)మ
=

|ଵିଵ଴

√ହ

 
𝐥𝐞𝐧𝐠𝐭𝐡 𝐨𝐟 𝐜𝐡𝐨𝐫𝐝 𝐢𝐧𝐭𝐞𝐫𝐜𝐞𝐩𝐭𝐞𝐝

 𝟐√𝐫𝟐 − 𝐝𝟐  =  2ට25

= 2ට
ଵଶଵ

ହ
=

ଶ(ଵଵ)

√ହ
=

ଶଶ

√ହ

 

𝐥𝐞𝐭 (𝐡, 𝐤) 𝐛𝐞 𝐭𝐡𝐞 𝐫𝐞𝐪𝐮𝐢𝐫𝐞𝐝

so it is the foot of the 
୦ି୶భ

ୟ
=

୩ି୷భ

ୠ
= −

(ୟ୶భାୠ

ୟమା

⇒
୦ିଵ

ଵ
=

୩ିହ

ିଶ
= −

[ଵ(ଵ)

ଵ

 ⇒ ୦ିଵ

ଵ
=

୩ିହ

ିଶ
= −

(ିଶ)

ହ

⇒
୦ିଵ

ଵ
=

ଶ

ହ
 and ⇒

୩ିହ

ିଶ

5h − 5 = 2     and 5k −

5h = 2 + 5 = 7 and 5

h =
଻

ହ
 , k =

ଶଵ

ହ
   

 

 

 

 

    

Find the mid point of the chord intercepted by 

+ 𝟏 = 𝟎 on the line 𝐱 − 𝟐𝐲 + 𝟕 = 𝟎,Also find the 

 

𝟐𝐱 − 𝟏𝟎𝐲 + 𝟏 = 𝟎 centre (1, 5),  

1 = 5  
from centre (1, 5) to given line 𝐱 − 𝟐𝐲
ଵ଴ା଻|

ହ
=

ଶ

√ହ
     

𝐢𝐧𝐭𝐞𝐫𝐜𝐞𝐩𝐭𝐞𝐝 𝐛𝐲 𝐭𝐡𝐞 𝐜𝐢𝐫𝐜𝐥𝐞 𝐢𝐬  

ට −
ସ

ହ
= 2ට

ଵଶହିସ

ହ
  

units  

 

𝐫𝐞𝐪𝐮𝐢𝐫𝐞𝐝 𝐦𝐢𝐝 𝐩𝐨𝐢𝐧𝐭 .  
 ⊥ from the centre (1, 5)   

ାୠ୷భାୡ)

ାୠమ
   

 
( )ିଶ(ହ)ା଻]

ଵమାଶమ
    

)
=

ଶ

ହ
   

ହ

ଶ
=

ଶ

ହ
   

− 25 = −4    
5k = −4 + 25   

  
Circle 

MATHEMAITCS -2B 

Also find the 

+ 𝟕 = 𝟎 
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11. 𝐅𝐢𝐧𝐝 𝐭𝐡𝐞 𝐥𝐞𝐧𝐠𝐭𝐡 𝐨𝐟

𝐱𝟐 + 𝐲𝟐 − 𝟖𝐱 −

𝐒𝐨𝐥: given equation of the

 xଶ + yଶ − 8x − 2y − 8 =

Centre (4, 1) and r = ඥ(

Given line x + y + 1 = 0 
⊥ Distance from centre (

=
|ଵ(ସ)ାଵ(ଵ)ାଵ|

ඥ(ଵ)మା(ଵ)మ
                                  

=
|଺|

√ଶ
= 3√2 = √18   

length of chord intercepted

 2√rଶ − dଶ  =  2√25 − 18

𝐅𝐢𝐧𝐝 𝐭𝐡𝐞 𝐥𝐞𝐧𝐠𝐭𝐡 𝐨𝐟 𝐜𝐡𝐨𝐫𝐝

𝐱𝟐 + 𝐲𝟐 − 𝐱 + 𝟑𝐲 − 𝟐 =

 

12. 𝐅𝐢𝐧𝐝 𝐭𝐡𝐞 𝐞𝐪𝐮𝐚𝐭𝐢𝐨𝐧

𝐥𝐞𝐧𝐠𝐭𝐡

Sol: given centre C (−2, 3

Given equation of the chord

d = ⊥ Distance from centre

d =
|ଷ(ିଶ)ାସ(ଷ)ାସ|

ඥ(ଷ)మା(ସ)మ
=

|ି

Given length of chord 2√

⇒ √rଶ − dଶ =  1  
⇒ rଶ − dଶ = 1 (d = 2)  
⇒ rଶ − 4 = 1  
∴  rଶ = 5  
Required eq’’n of the circle

(x − a)ଶ + (y − b)ଶ = rଶ

⇒ (x + 2)ଶ + (y − 3)ଶ =

xଶ + yଶ + 4x − 6y + 8 =

    
MATHEMAITCS 

𝐨𝐟 𝐜𝐡𝐨𝐫𝐝 𝐢𝐧𝐭𝐞𝐫𝐜𝐞𝐩𝐭𝐞𝐝 𝐛𝐲 𝐭𝐡𝐞 𝐜𝐢𝐫𝐜𝐥𝐞

− 𝟐𝐲 − 𝟖 = 𝟎 𝐨𝐧 𝐭𝐡𝐞 𝐥𝐢𝐧𝐞 𝐱 + 𝐲 + 𝟏 =

the circle  
= 0 … . . (1)  

ඥ(−4)ଶ + (−1)ଶ + 8 = √25 = 5  
  
(−2, −3) to given line (1)  

                                  
|ୟ୶భାୠ୷భାୡ|

√ୟమାୠమ
 

intercepted by the circle is  
18 = 2√7units  

𝐜𝐡𝐨𝐫𝐝 𝐢𝐧𝐭𝐞𝐫𝐜𝐞𝐩𝐭𝐞𝐝 𝐛𝐲 𝐭𝐡𝐞 𝐜𝐢𝐫𝐜𝐥𝐞   
𝟎 𝐨𝐧 𝐭𝐡𝐞 𝐥𝐢𝐧𝐞 𝐲 = 𝐱 − 𝟑. ൣ𝐀𝐧𝐬: 𝟐√𝟐𝟔

𝐞𝐪𝐮𝐚𝐭𝐢𝐨𝐧 𝐨𝐟 𝐭𝐡𝐞 𝐜𝐢𝐫𝐜𝐥𝐞 𝐰𝐢𝐭𝐡 𝐜𝐞𝐧𝐭𝐫𝐞 (−𝟐, 𝟑)

𝐥𝐞𝐧𝐠𝐭𝐡 𝟐 𝐮𝐧𝐢𝐭𝐬 𝐨𝐧 𝟑𝐱 + 𝟒𝐲 + 𝟒 = 𝟎. 

3)   
chord 3x + 4y + 4 = 0 … . (1)  

centre C (−2, 3) to given line (1)  
 

ି଺ାଵଶା |

√ଶହ
=

ଵ଴

ହ
= 2   

√rଶ − dଶ =  2  

 

circle is   
ଶ    

= 5   

= 0    

  
Circle 

MATHEMAITCS -2B 

𝐜𝐢𝐫𝐜𝐥𝐞  

= 𝟎. 

𝟐𝟔൧ 

)𝐜𝐮𝐭𝐭𝐢𝐧𝐠 𝐚 𝐜𝐡𝐨𝐫𝐝  



 

 

AIMSTUTORIAL 
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13. 𝐅𝐢𝐧𝐝 𝐭𝐡𝐞 𝐞𝐪𝐮𝐚𝐭𝐢𝐨𝐧

(𝟎, 𝟎) 𝐭𝐨 𝐱𝟐 + 𝐲𝟐 + 𝟏𝟎𝐱

Sol: given equation of

 xଶ + yଶ + 10x + 10y

 Sଵ = xxଵ + yyଵ +
ଶ୥(୶

Sଵ ≡ x(0) + y(0) + 5(

Sଵ ≡ 5x + 5y + 40   

Sଵଵ ≡  02 + 02 + 10(

𝐞𝐪ᇱᇱ𝐧𝐨𝐟 𝐭𝐡𝐞 𝐩𝐚𝐢𝐫 𝐨𝐟 𝐭𝐚𝐧𝐠𝐞𝐧𝐭𝐬

(5x + 5y + 40 )ଶ = ( 

25(x + y + 8)ଶ = (  x

⇒ 5{xଶ + yଶ + 64 + 2

320}   

⇒ {8xଶ + 8yଶ + 80x +

80x = 0  

⇒ 3xଶ − 10xy + 3yଶ

13. Find the condition that the tangents drawn from the exterior point

      (0, 0)to the circle 𝐒

      𝐚𝐫𝐞 𝐩𝐞𝐫𝐩𝐞𝐧𝐝𝐢𝐜𝐮𝐥𝐚𝐫

Sol: given equation of

 xଶ + yଶ + 2gx + 2fy +

r = ඥgଶ + f ଶ − c , length of tangent=

if θ is angle
ୠ

୵
the   

pair of tangents drawn

(0, 0) to S=0 is  

Sଵଵ = 0ଶ + 0ଶ + 2g(0

Then tan
஘

ଶ
=

୰

√ୱభభ
        

⇨tan
ଽ଴°

ଶ
=

ඥ୥మା୤మିୡ

√ୡ
  ⇨

1 =
ඥ୥మା୤మିୡ

√ୡ
   S.O.B and cross multiplying

 

∴2c = gଶ + f ଶ 

    

𝐞𝐪𝐮𝐚𝐭𝐢𝐨𝐧 𝐨𝐟 𝐩𝐚𝐢𝐫 𝐨𝐟 𝐭𝐚𝐧𝐠𝐞𝐧𝐭𝐬 𝐝𝐫𝐚𝐰𝐧 𝐟𝐫𝐨𝐦

𝟏𝟎𝐱 + 𝟏𝟎𝐲 + 𝟒𝟎 = 𝟎    

of the circle  

y + 40 = 0 … . . (1), P(xଵ, yଵ) =  (0, 0)
(୶ା୶భ)

ଶ
+

ଶ୤(୷ା୷భ)

ଶ
+ c = 0  

(x + 0) + 5(y + 0) + 40   

(0) + 10(0)  + 40 = 40  

𝐭𝐚𝐧𝐠𝐞𝐧𝐭𝐬 𝐒𝟏
𝟐 = 𝐒𝐒𝟏𝟏   

  x2 + y2 + 10x + 10y + 40)(40)  

x2 + y2 + 10x + 10y + 40)(40)  

 

2xy + 16y + 16x} = {8xଶ + 8yଶ + 80

 

+ 80y + 320 −5xଶ − 5yଶ − 320 − 10

= 0  

Find the condition that the tangents drawn from the exterior point

𝐒 = 𝐱𝟐 + 𝐲𝟐 + 𝟐𝐠𝐱 + 𝟐𝐟𝐲 + 𝐜 = 𝟎  

𝐩𝐞𝐫𝐩𝐞𝐧𝐝𝐢𝐜𝐮𝐥𝐚𝐫 𝐭𝐨 𝐞𝐚𝐜𝐡 𝐨𝐭𝐡𝐞𝐫.  

of the circle  

+ c = 0…(1) 

, length of tangent=ඥSଵଵ 

drawn from    

(0) + 2f(0) + c = c  

 [θ = 90°] 

⇨tan 45° =
ඥ୥మା୤మିୡ

√ୡ
   

S.O.B and cross multiplying⇨c = gଶ + f ଶ − c

  
Circle 

MATHEMAITCS -2B 

𝐟𝐫𝐨𝐦  

)  

80x + 80y +

10xy − 80y −

Find the condition that the tangents drawn from the exterior point 

c 
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14. 𝐅𝐢𝐧𝐝 𝐭𝐡𝐞 𝐚𝐫𝐞𝐚 𝐨𝐟 

 (𝟑, −𝟒)𝐭𝐨 𝐭𝐡𝐞 𝐜𝐢𝐫𝐜𝐥𝐞 𝐱𝟐

𝐰𝐢𝐭𝐡 𝐭𝐡𝐞 𝐜𝐨𝐨𝐫𝐝𝐢𝐧𝐚𝐭𝐞 𝐚𝐱𝐞𝐬

Sol: given equation of the

 xଶ + yଶ − 22x − 4y + 25

Centre C (11, 2)  =  (−g,

Given point A (3, −4)  =

The equation of the normal

(𝐱 − 𝐱𝟏)(𝐲𝟏 + 𝐟) − (𝐲 −

⇒ (x − 3)(−4 − 2) − (y

⇒ 3x − 4y − 25 = 0.   

Area of the triangle formed

coordinate axes =
𝟏

𝟐
ቚ

𝐜𝟐

𝐚.𝐛
ቚ

=
଺ଶହ

ଶସ
 sq. units   

 

15. Find the inverse point of (

 𝐱𝟐 + 𝐲𝟐 − 𝟒𝐱 − 𝟔𝐲 + 𝟗 =

Sol: given equation of the

 xଶ + yଶ − 4x − 6y + 9 =

Centre C (2, 3)  = (xଵ, yଵ

eqᇱᇱn    of CP is  (y − yଵ)

⇨ (y − 2) =
ଷିଷ

ିଶିଶ
(x − 2)

⇨y − 2 = 0 … … . (1) 

eqᇱᇱn   of polar of p(−2, 3

Sଵ = xxଵ + yyଵ +
ଶ୥(୶ା୶భ

ଶ

⇨x(−2) + y(3) − 2(x −

⇨−2x + 3y − 2x + 4 − 3

⇨−4x = −4 ⇨ x = 1 … …

Solving ( 1) & (2) ⇨(x, y

∴ The inverse point of p is (1, 3)

    
MATHEMAITCS 

 𝐭𝐡𝐞 𝐭𝐫𝐢𝐚𝐧𝐠𝐥𝐞 𝐟𝐨𝐫𝐦𝐞𝐝 𝐛𝐲 𝐭𝐡𝐞 𝐧𝐨𝐫𝐦𝐚𝐥

+ 𝐲𝟐 − 𝟐𝟐𝐱 − 𝟒𝐲 + 𝟐𝟓 = 𝟎   

𝐚𝐱𝐞𝐬.    

the circle  

25 = 0 … . . (1)  

, −f)   

=  (xଵ, yଵ)  

normal is   

𝐲𝟏)(𝐱𝟏 + 𝐠) = 𝟎   

+ 4)(3 − 11) = 0   

formed by the normal with the   

ቚ ቚ =
ଵ

ଶ
ቚ

(ିଶହ)మ

ଷ.(ିସ)
ቚ  

Find the inverse point of (-2, 3) w.r.t the circle 

= 𝟎. 

the circle  

= 0 … . . (1)  

ଵ) , given point P (-2, 3)= (xଶ, yଶ)   

) = m(x − xଵ)  

)  

3) is Sଵ = 0  
భ)

+
ଶ୤(୷ା୷భ)

ଶ
+ c = 0  

( 2) − 3(y + 3) + 9 = 0 

3y − 9 + 9 = 0 

… . (2) 

( y) = (1, 3) 

∴ The inverse point of p is (1, 3) 

  
Circle 

MATHEMAITCS -2B 

𝐧𝐨𝐫𝐦𝐚𝐥 𝐚𝐭 
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1. Show that the circles 

 𝐱𝟐 + 𝐲𝟐 + 𝟔𝐱 + 𝟐𝐲

point of contact and eq’’n of tangent at point of contact.

Sol: eq’’n s of the given circles

 S ≡ xଶ + yଶ − 2x −

 S′ ≡ xଶ + yଶ + 6x +

𝐜𝐞𝐧𝐭𝐫𝐞𝐬 (−𝐠, −𝐟): C

𝐫𝐚𝐝𝐢𝐮𝐬(𝐫) = ඥ𝐠𝟐 +

rଵ = √1ଶ + 2ଶ + 20

rଶ = √3ଶ + 1ଶ + 90

CଵCଶ = ඥ(xଶ − xଵ)

= ඥ(−3 − 1)ଶ + (−

= ඥ(−4)ଶ + (−3)ଶ

𝐂𝟏𝐂𝟐 = |𝐫𝟏 − 𝐫𝟐|  

𝐭𝐡𝐞 𝐜𝐢𝐫𝐜𝐥𝐞𝐬 𝐭𝐨𝐮𝐜𝐡 

the point of contact

rଵ: rଶ = 5: 10 =

P=ቂ
୫୶మି୬୶భ

୫ି୬
,

୫୷

=ቀ
ଵ(ିଷ)ିଶ(ଵ)

ଵିଶ
,

ଵ(

=ቀ
ିଷିଶ

ିଵ
,

ିଵିସ

ିଵ
ቁ 

= (5, 5)  

 

    

Show that the circles  𝐱𝟐 + 𝐲𝟐 − 𝟐𝐱 − 𝟒𝐲 − 𝟐𝟎 = 𝟎,  

𝟐𝐲 − 𝟗𝟎 = 𝟎 Touch each other internally. Find the 

point of contact and eq’’n of tangent at point of contact. 

eq’’n s of the given circles 

− 4y − 20 = 0 … . . (1)  

+ 2y − 90 = 0 … . . (2)  

) Cଵ (1, 2), Cଶ(−3, −1)  

ඥ + 𝐟𝟐 − 𝐜  

20 = √25 = 5  

90 = √100 = 10  

)ଶ + (yଶ − yଵ)ଶ  

(−1 − 2)ଶ  

ଶ = √25 =5  

 𝐞𝐚𝐜𝐡 𝐨𝐭𝐡𝐞 𝐢𝐧𝐭𝐞𝐫𝐧𝐚𝐥𝐥𝐲.  

contact p divides CଵCଶ  externally in the ratio 

= m: n=1:2 

୷మି୬୷భ

୫ି୬
ቃ 

(ିଵ)ିଶ(ଶ)

ଵିଶ
ቁ 

ቁ 

  
SYSTEM OF CIRCLE 

MATHEMAITCS -2B 

Touch each other internally. Find the 

 

externally in the ratio 
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2. Show that the circles  𝐱

  𝐱𝟐 + 𝐲𝟐 − 𝟐𝐱 + 𝟔𝐲 +

contact. 

Sol: eq’’n s of the given circles

 S ≡ xଶ + yଶ − 8x − 2y

 S′ ≡ xଶ + yଶ − 2y + 6

𝐜𝐞𝐧𝐭𝐫𝐞𝐬 (−𝐠, −𝐟): Cଵ (

𝐫𝐚𝐝𝐢𝐮𝐬(𝐫) = ඥ𝐠𝟐 + 𝐟𝟐

rଵ = √4ଶ + 1ଶ − 8 = √

rଶ = √1ଶ + 3ଶ − 6 = √

CଵCଶ = ඥ(xଶ − xଵ)ଶ +

= ඥ(1 − 4)ଶ + (−3 −

= ඥ(−3)ଶ + (−4)ଶ =

𝐂𝟏𝐂𝟐 = 𝐫𝟏 + 𝐫𝟐  

𝐭𝐡𝐞 𝐜𝐢𝐫𝐜𝐥𝐞𝐬 𝐭𝐨𝐮𝐜𝐡 𝐞𝐚𝐜𝐡

the point of contact p 

rଵ: rଶ = 3: 2 = m:

P=ቂ
୫୶మା୬୶భ

୫ା୬
,

୫୷మା

୫ା

=ቀ
ଷ(ଵ)ାଶ(ସ)

ଷାଶ
,

ଷ(ିଷ)ା

ଷା

=ቀ
ଷା଼

ହ
,

ିଽାଶ

ହ
ቁ 

= ቀ
ଵଵ

ହ
,

ି଻

ହ
ቁ  

    

SYSTEM OF CIRCLE

MATHEMAITCS 

𝐱𝟐 + 𝐲𝟐 − 𝟖𝐱 − 𝟐𝐲 + 𝟖 = 𝟎, 

+ 𝟔 = 𝟎 Touch each other. Find the point of 

eq’’n s of the given circles 

y + 8 = 0 … . . (1)  

6y + 6 = 0 … . . (2)  

(4, 1), Cଶ(1, −3)  

𝟐 − 𝐜  

√17 − 8 = √9 = 3  

√10 − 6 = √4 = 2  

+ (yଶ − yଵ)ଶ  

− 1)ଶ  

√25 =5  

𝐞𝐚𝐜𝐡 𝐨𝐭𝐡𝐞 𝐞𝐱𝐭𝐞𝐫𝐧𝐚𝐥𝐥𝐲.  

 divides CଵCଶ  Internally in the ratio 

: n 

ା୬୷భ

ା୬
ቃ 

( )ାଶ(ଵ)

ାଶ
ቁ 

  
SYSTEM OF CIRCLE 

MATHEMAITCS -2B 

Touch each other. Find the point of 
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3. Show that the circles 

𝟎 𝐭𝐨𝐮𝐜𝐡 𝐞𝐚𝐜𝐡 𝐨𝐭𝐡𝐞𝐫

Sol: Given eq’’ns of the circles 

xଶ + yଶ + 2ax +

⇨Cଵ(−a, 0)and  r

 xଶ + yଶ + 2by +

⇨Cଵ(0, −b)and  

 

CଵCଶ = ඥ(0 + a)

 

Given circles touch each other

⇨ √aଶ − c + √bଶ

ൣ√aଶ − c + √bଶ −

⇨ aଶ − c + bଶ −

 

⇨ 2√aଶ − c√bଶ −

 

⇨ √aଶ − c√bଶ −

⇨ aଶbଶ − aଶc − b

⇨ aଶbଶ − aଶc − b

 

⇨ aଶbଶ = c(aଶ +

 

⇨
ଵ

ୡ
=

ୟమାୠమ

ୟమୠమ       ⇨

 

    ∴  
ଵ

ୟమ +
ଵ

ୠమ =
ଵ

ୡ
  

 

    

Show that the circles 𝐱𝟐 + 𝐲𝟐 + 𝟐𝐚𝐱 + 𝐜 = 𝟎 and 𝐱𝟐 + 𝐲

𝐨𝐭𝐡𝐞𝐫 𝐢𝐟  
𝟏

𝐚𝟐
+

𝟏

𝐛𝟐
=

𝟏

𝐜
  

Sol: Given eq’’ns of the circles  

c = 0 ….. (1) 

rଵ = √aଶ − c 

+ c = 0…. (2) 

 rଵ = √bଶ − c 

)ଶ + (−b − 0)ଶ =√aଶ + bଶ 

Given circles touch each other   |rଵ + rଶ| = CଵCଶ 
ଶ − c = √aଶ + bଶ  

S. O. B 

− c൧
ଶ

= aଶ + bଶ  

c + 2√aଶ − c√bଶ − c=aଶ + bଶ 

− c=2c 

− c=c   S.O.B ⇨ (aଶ − c)(bଶ − c) =

bଶc + cଶ = cଶ  

bଶc = 0  

( + bଶ )  

⇨
ଵ

ୡ
=

ୟమ

ୟమୠమ +
ୠమ

ୟమୠమ         
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𝐲𝟐 + 𝟐𝐛𝐲 + 𝐜 =

  

) = cଶ  
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4. If 𝒙 + 𝒚 = 𝟑 𝒊𝒔 𝒕𝒉𝒆 

𝒙𝟐 + 𝒚𝟐 − 𝟐𝒙 + 𝟒𝒚

having AB as diameter.

Sol: 

Given eq’’n of the circle

 S≡ 𝑥ଶ + 𝑦ଶ − 2𝑥 +

𝑙𝑖𝑛𝑒𝐿 ≡  𝑥 + 𝑦 − 3

 

Eq’’n of the circle passing through the point of intersection of 

S=0 and L=0 is 𝑆 +

⇨(𝑥ଶ + 𝑦ଶ − 2𝑥 +

⇨(𝑥ଶ + 𝑦ଶ + 𝑥(𝜆 −

𝑐𝑒𝑛𝑡𝑟𝑒 ቂ
(ଶିఒ)

ଶ
, −

(ସା

ଶ

𝑖𝑓 𝐴𝐵 𝑎 𝑖𝑠 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟

𝑙𝑖𝑒𝑠 𝑜𝑛 𝑥 + 𝑦 − 3 =

⇨ቀ
ଶିఒ

ଶ
ቁ −

(ସାఒ)

ଶ
= 3

⇨−2 − 2𝜆 = 6 

⇨−2𝜆 = 8 ⇨ 𝜆 = −

The required eq’’n of the 

(𝑥ଶ + 𝑦ଶ + 𝑥(−

∴ 𝑥ଶ + 𝑦ଶ − 6𝑥 + 4

5. If the straight line 𝟐𝒙

𝒙𝟐 + 𝒚𝟐 = 𝟒 at the points A and B, find the equation of the 

circle having AB as diameter.

Sol: 

Given eq’’n of the circle

 S≡ 𝑥ଶ + 𝑦ଶ = 4… (1)

𝑙𝑖𝑛𝑒𝐿 ≡  2𝑥 + 3𝑦 −

 

Eq’’n of the circle passing through the point of intersection of 

S=0 and L=0 is 𝑆 +

    

SYSTEM OF CIRCLE

MATHEMAITCS 

 𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆 chord of the circle 

𝟒𝒚 − 𝟖 = 𝟎, find the equation of the circle 

ng AB as diameter. 

Given eq’’n of the circle 

+ 4𝑦 − 8 = 0… (1) 

= 0 … . (2)  

Eq’’n of the circle passing through the point of intersection of 

+ 𝜆𝐿 = 0 

4𝑦 − 8) + 𝜆(𝑥 + 𝑦 − 3) = 0 … (3

( − 2) + (𝜆 + 4)𝑦 − (3𝜆 + 8) = 0. 
ାఒ)

ଶ
ቃ  

𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑐𝑖𝑟𝑐𝑙𝑒 (1), 𝑡ℎ𝑒𝑛 𝑐𝑒𝑛𝑡𝑟𝑒

= 0  

3 

−4 

The required eq’’n of the circle is  from (3) 

(−4 − 2) + (−4 + 4)𝑦 − (3(−4) +

4 = 0  

𝟐𝒙 + 𝟑𝒚 = 𝟏 intersects the circle 

at the points A and B, find the equation of the 

circle having AB as diameter. 

’n of the circle 

… (1) 

− 1 = 0 … . (2)  

Eq’’n of the circle passing through the point of intersection of 

+ 𝜆𝐿 = 0 

  
SYSTEM OF CIRCLE 

MATHEMAITCS -2B 

chord of the circle 

find the equation of the circle 

Eq’’n of the circle passing through the point of intersection of 

3) 

 

𝑐𝑒𝑛𝑡𝑟𝑒   

+ 8) = 0 

intersects the circle 

at the points A and B, find the equation of the 

Eq’’n of the circle passing through the point of intersection of 
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⇨(𝑥ଶ + 𝑦ଶ − 4)

⇨(𝑥ଶ + 𝑦ଶ + (2𝜆

𝑐𝑒𝑛𝑡𝑟𝑒 ቂ−𝜆, −
ଷఒ

ଶ
ቃ

𝑖𝑓 𝐴𝐵 𝑎 𝑖𝑠

𝑙𝑖𝑒𝑠 𝑜𝑛 2𝑥 + 3𝑦 −

⇨2(−𝜆) + 3(3𝜆/

⇨−4𝜆 − 9𝜆 = 2 

⇨−13𝜆 = 2 ⇨ 𝜆

The required eq’’n of the circle is  from (3)

(𝑥ଶ + 𝑦ଶ − 4) −

13(𝑥ଶ + 𝑦ଶ) − 52

∴ 𝟏𝟑(𝒙𝟐 + 𝒚𝟐) −

 

6. If the two circles 

 𝐱𝟐 + 𝐲𝟐 + 𝟐𝐠ᇱ𝐱 +

𝐟ᇱ𝐠 = 𝐟𝐠ᇱ. 

Sol: Sol: Given eq’’n  of the circles 

S ≡ xଶ + yଶ + 2gx

centre Cଵ(−g, −f

 S′ ≡ xଶ + yଶ + 2

centre Cଶ(−gᇱ, −

 

above circles passes

If the circles touch each other, then 

OCଵCଶ are collinear

O(0, 0), Cଵ(−g, −

 

Area =
ଵ

ଶ
|xଵyଶ −

⇨ |(−g)(−f′) − (

⇨ gf ᇱ − gᇱf = 0    

    

+ 𝜆(2𝑥 + 3𝑦 − 1) = 0 … (3) 

( 𝜆)𝑥 + (3𝜆)𝑦 − (𝜆 + 4) = 0. 

ቃ  

𝑖𝑠 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑐𝑖𝑟𝑐𝑙𝑒 (1), 𝑡ℎ𝑒𝑛 𝑐𝑒𝑛𝑡𝑟𝑒

− 1 = 0  

( /2) = 1 

 

𝜆 = −
ଶ

ଵଷ
 

The required eq’’n of the circle is  from (3) 
ଶ

ଵଷ
(2𝑥 + 3𝑦 − 1) = 0  

52 − 4𝑥 − 6𝑦 + 2 = 0  

) − 𝟒𝒙 − 𝟔𝒚 − 𝟓𝟎 = 𝟎  

If the two circles 𝐱𝟐 + 𝐲𝟐 + 𝟐𝐠𝐱 + 𝟐𝐟𝐲 = 𝟎 𝐚𝐧𝐝 

+ 𝟐𝐟ᇱ𝐲 = 𝟎 touch each other then show that 

: Given eq’’n  of the circles  

gx + 2fy = 0  … (1) 

f)  

2gᇱx + 2f ᇱy = 0  … (2) 

−f′)  

passes through (0, 0)  

If the circles touch each other, then  

collinear ⇨ Area of OCଵCଶ = 0   

−f) and Cଶ(−gᇱ, −f′)    

− xଶyଵ|=0 

) (−gᇱ)(−f)|=0 

   ∴ 𝐟ᇱ𝐠 = 𝐟𝐠ᇱ.  

  
SYSTEM OF CIRCLE 
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𝑐𝑒𝑛𝑡𝑟𝑒   

 

touch each other then show that 
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7. If the angle between the circles

 𝒙𝟐 + 𝒚𝟐 − 𝟏𝟐𝒙 − 𝟔𝒚

𝟎, 𝒇𝒊𝒏𝒅 𝒌. 

Sol: Given circles 𝑆

𝑆ᇱ = 𝑥ଶ + 𝑦ଶ + 𝑘𝑥 +

 

𝜃 = 45° ⇨ 𝑐𝑜𝑠45=

 

𝑔 = −6; 𝑓 = −3; 𝑐 =

 

𝑟ଵ = ඥ𝑔ଶ + 𝑓ଶ − 𝑐

𝑟ଶ = ටቀ
௞

ଶ
ቁ

ଶ
+ (3)

 

𝑐𝑜𝑠𝜃 =
ห௖ା௖ᇲିଶ௚௚ᇲ

ଶ௥భ௥మ

⇨ 𝑐𝑜𝑠45° =
ቚସଵିହ

 

⇨
ଵ

√ଶ
=

|ିଵ଼ା଺௞ାଵ଼

ଶ.√௞మାଶ଻ଶ

 

  ⇨
ଵ

√ଶ
=

|ଷ௞|

√௞మାଶ଻ଶ
   

 

⇨ 𝑘ଶ + 272 = 18

 

⇨ 17𝑘ଶ = 272 ⇨

⇨ 𝑘ଶ = 16     ∴ 𝑘 = ±

    

SYSTEM OF CIRCLE

MATHEMAITCS 

If the angle between the circles 

𝟔𝒚 + 𝟒𝟏 = 𝟎, 𝒙𝟐 + 𝒚𝟐 + 𝒌𝒙 + 𝟔𝒚

= 𝑥ଶ + 𝑦ଶ − 12𝑥 − 6𝑦 + 41 = 0

+ 6𝑦 − 59 = 0 … … … (2)  

45=
ଵ

√ଶ
  

= 41              𝑔ᇱ =
௞

ଶ
; 𝑓ᇱ = 3; 𝑐ᇱ =

= √6ଶ + 3ଶ − 41 = 2  

)ଶ + 59 = ට
௞మାଷ଺ାଶଷ଺

ସ
=

√௞మା

ଶ

ᇲିଶ௙௙ᇱห

మ
  

ቚ ହଽି(଺)ቀ
ೖ

మ
ቁିଶ(ିଷ)(ଷ)ቚ

ଶ.ଶ.
ඥೖమశమళమ

మ
 

  

ଵ଼|

ଶ଻ଶ
 ⇨

ଵ

√ଶ
=

|଺௞|

ଶ.√௞మାଶ଻ଶ
  

   S.O.B⇨
ଵ

ଶ
=

ଽ௞మ

௞మାଶ଻ଶ
    

18𝑘ଶ    

⇨ 𝑘ଶ =
ଶ଻ଶ

ଵ଻
  

±4  

  
SYSTEM OF CIRCLE 

MATHEMAITCS -2B 

𝟔𝒚 − 𝟓𝟗 =

0 … (1)  

= −59  

ାଶ଻ଶ

ଶ
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8. Find the equation of the circle passing through the point of 

intersection of the circles 

𝒙𝟐 + 𝒚𝟐 − 𝟐𝒙 − 𝟏𝟓

Sol: 

Given eq’’n of the circle

 S≡ 𝑥ଶ + 𝑦ଶ − 8𝑥

 S′ ≡ 𝑥ଶ + 𝑦ଶ − 2

 

Eq’’n of the circle passing through the point of intersection of 

S=0 and S’=0 is 

⇨(𝒙𝟐 + 𝒚𝟐 − 𝟖𝒙

𝟎 … (𝟑) 

Above eq’’n passing through (1, 2)

⇨ (1ଶ + 2ଶ − 8

= 0 

⇨(1 + 4 − 8 − 12

⇨(6) + 𝜆(−12)

⇨ 6 = 12𝜆  

⇨ 𝜆 =
ଵ

ଶ
  Sub in (3)

⇨(𝒙𝟐 + 𝒚𝟐 − 𝟖𝒙

⇨(𝟐𝒙𝟐 + 𝟐𝒚𝟐 −

𝟎 

⇨(𝟑𝒙𝟐 + 𝟑𝒚𝟐 −

𝒙𝟐 + 𝒚𝟐 − 𝟔𝒙 − 𝟒𝒚

 

 

 

 

 

 

 

    

Find the equation of the circle passing through the point of 

intersection of the circles 𝒙𝟐 + 𝒚𝟐 − 𝟖𝒙 − 𝟔𝒚 + 𝟐𝟏

𝟏𝟓 = 𝟎 𝒂𝒏𝒅 (𝟏, 𝟐). 

Given eq’’n of the circle 

𝑥 − 6𝑦 + 21 = 0… (1) 

2𝑦 − 15 = 0 … . (2)  

Eq’’n of the circle passing through the point of intersection of 

S=0 and S’=0 is 𝑆 + 𝜆𝑆′ = 0 

𝟖𝒙 − 𝟔𝒚 + 𝟐𝟏) + 𝝀(𝒙𝟐 + 𝒚𝟐 − 𝟐𝒙 −

Above eq’’n passing through (1, 2) 

8(1) − 6(2) + 21) + 𝜆(1ଶ + 2ଶ −

 

12 + 21) + 𝜆(1 + 4 − 2 − 15) =

) = 0 

Sub in (3) 

𝟖𝒙 − 𝟔𝒚 + 𝟐𝟏) +
𝟏

𝟐
(𝒙𝟐 + 𝒚𝟐 − 𝟐𝒙 −

𝟏𝟔𝒙 − 𝟏𝟐𝒚 + 𝟒𝟐) + (𝒙𝟐 + 𝒚𝟐 −

𝟏𝟖𝒙 − 𝟏𝟐𝒚 + 𝟐𝟕) = 𝟎  (÷ 𝒃𝒚 𝟑)

𝟒𝒚 + 𝟗 = 𝟎  

  
SYSTEM OF CIRCLE 

MATHEMAITCS -2B 

Find the equation of the circle passing through the point of 

𝟐𝟏 = 𝟎 and 

Eq’’n of the circle passing through the point of intersection of 

− 𝟏𝟓) =

− 2(1) − 15)

) 0 

− 𝟏𝟓) = 𝟎 

− 𝟐𝒙 − 𝟏𝟓) =

) 
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9. Find the radical centre of the circles

 𝒙𝟐 + 𝒚𝟐 + 𝟒𝒙 − 𝟕 =

2𝒙𝟐 + 𝟐𝒚𝟐 + 𝟑𝒙 + 𝟓𝒚

𝒂𝒏𝒅 𝒙𝟐 + 𝒚𝟐 + 𝒚 =

Sol: 

 Given circles 

𝑆 ≡ 𝑥ଶ + 𝑦ଶ + 4𝑥 −

S′ ≡ 2𝑥ଶ + 2𝑦ଶ + 3

 𝑆ᇱᇱ ≡  𝑥ଶ + 𝑦ଶ + 𝑦

𝑟𝑎𝑑𝑖𝑐𝑎𝑙  𝑎𝑥𝑖𝑠 𝑜𝑓 (1

2𝑥ଶ + 2𝑦ଶ + 8𝑥 − 14

2𝑥ଶ + 2𝑦ଶ + 3𝑥 + 5

                    5𝑥 − 5𝑦

𝑟𝑎𝑑𝑖𝑐𝑎𝑙  𝑎𝑥𝑖𝑠 𝑜𝑓 (2

2𝑥ଶ + 2𝑦ଶ + 3𝑥 + 5

2𝑥ଶ + 2𝑦ଶ +  0 + 2

                 3𝑥 + 3𝑦 −

 

Solving (  4)  & (5)  

                       

  

  (x , y) = ቂ
𝟒𝟓

𝟏𝟓

 

=ቂ
𝟔𝟎

𝟑𝟎
,

𝟑𝟎

𝟑𝟎
ቃ 

 

= (𝟐, 𝟏)  

 

    

SYSTEM OF CIRCLE
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Find the radical centre of the circles 

= 𝟎,   

𝟓𝒚 − 𝟗 = 𝟎  

= 𝟎.  

− 7 = 0 … . . . (1)  

3𝑥 + 5𝑦 − 9 = 0 … … (2) 

= 0 … . . . (3)  

(1)& (2)  

14 = 0  

5𝑦 − 9 = 0 

− 5 = 0….. (4) 

(2)& (3)  

5𝑦 − 9 = 0  

2𝑦 = 0 

− 9 = 0…. (5)   

Solving (  4)  & (5)           5     -5     -5         5     

                   3    3     -9          3 

ቂ
𝟒𝟓ା𝟏𝟓

𝟏𝟓ା𝟏𝟓
,

ି𝟏𝟓ା𝟒𝟓

𝟏𝟓ା𝟏𝟓
ቃ   

  
SYSTEM OF CIRCLE 
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10. Find the equation of the circle which cuts the circles  

𝒙𝟐 + 𝒚𝟐 + 𝟐𝒙 + 𝟒𝒚

2𝒙𝟐 + 𝟐𝒚𝟐 + 𝟔𝒙

 𝒙𝟐 + 𝒚𝟐

Sol: 

 Given circles 

𝑆 ≡ 𝑥ଶ + 𝑦ଶ + 2𝑥

S′ ≡ 2𝑥ଶ + 2𝑦ଶ +

 𝑆ᇱᇱ ≡  𝑥ଶ + 𝑦ଶ −

 

𝑟𝑎𝑑𝑖𝑐𝑎𝑙  𝑎𝑥𝑖𝑠 𝑜𝑓

2𝑥ଶ + 2𝑦ଶ + 4𝑥

2𝑥ଶ + 2𝑦ଶ + 6𝑥

               −2𝑥 + 0

 

𝑟𝑎𝑑𝑖𝑐𝑎𝑙  𝑎𝑥𝑖𝑠 𝑜𝑓

2𝑥ଶ + 2𝑦ଶ + 6𝑥

2𝑥ଶ + 2𝑦ଶ − 4𝑥

                     10𝑥 −

 

Solving (  4)  & (5)      

                        

 

  (x , y) =

=ቂ
ଶ଴

଼
,

ହ଺

଼
ቃ = (

ହ

ଶ
, 7)

𝑟𝑎𝑑𝑖𝑢𝑠 = ඥ𝑆ଵଵ   

    

Find the equation of the circle which cuts the circles  

𝟒𝒚 + 𝟏 = 𝟎   

+ 𝟖𝒚 − 𝟑 = 𝟎 𝒂𝒏𝒅 
𝟐 − 𝟐𝒙 + 𝟔𝒚 − 𝟑 = 𝟎 𝒐𝒓𝒕𝒉𝒐𝒈𝒐𝒏𝒂𝒍𝒍𝒚

𝑥 + 4𝑦 + 1 = 0 … . . . (1)  

+ 6𝑥 + 8𝑦 − 3 = 0 … … (2) 

− 2𝑥 + 6𝑦 − 3 = 0 … . . . (3)  

𝑜𝑓 (1)& (2)  

+ 8𝑦 + 2 = 0  

+ 8𝑦 − 3 = 0 

+ 5 = 0….. (4) 

𝑜𝑓 (2)& (3)  

+ 8𝑦 − 3 = 0  

+ 12𝑦 − 6 = 0 

− 4𝑦 + 3 = 0…. (5) 

Solving (  4)  & (5)      -2        0 5 -2     

                10 -4 3 10 

= ቂ
଴ାଶ଴

଼ି଴
,

ହ଴ା଺

଼ି଴
ቃ   

) 

ඥ  𝑓𝑟𝑜𝑚 (
ହ

ଶ
 , 7) to S=0 

  
SYSTEM OF CIRCLE 
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Find the equation of the circle which cuts the circles  

𝒐𝒓𝒕𝒉𝒐𝒈𝒐𝒏𝒂𝒍𝒍𝒚. 
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𝑟ଶ = ඥ𝑆ଵଵ

ଶ
= ൬ቀ

ହ

ଶ
ቁ

ଶ

𝑟ଶ = ቀ
ଶହ

ସ
+ 83ቁ =

ଷହ଻

𝑒𝑞ᇱᇱ𝑛𝑜𝑓 𝑡ℎ𝑒 𝑐𝑖𝑟𝑐𝑙𝑒 𝑤𝑖𝑡

(𝑎, 𝑏) = ቀ
ହ

ଶ
, 7ቁ 𝑎𝑛𝑑 

ቂ𝑥 −
ହ

ଶ
ቃ

ଶ
+ [𝑦 − 7]ଶ

⇨𝑥ଶ − 5𝑥 +
ଶହ

ସ
+ 𝑦ଶ +

⇨4𝑥ଶ − 20𝑥 + 25 + 4

⇨4(𝑥ଶ + 𝑦ଶ − 5𝑥 − 14

∴ 𝑥ଶ + 𝑦ଶ − 5𝑥 − 14𝑦

11. Find the eq’’n of the circle which passes through the point 

(0, -3) and intersects the circles 

𝒙𝟐 + 𝒚𝟐 − 𝟔𝒙 + 𝟑𝒚

𝒙𝟐 + 𝒚𝟐 − 𝒙 − 𝟕𝒚 =

𝑺𝒐𝒍: let the required circle

𝑺 ≡ 𝒙𝟐 + 𝒚𝟐 + 𝟐𝒈𝒙

𝑺′ ≡ 𝒙𝟐 + 𝒚𝟐 − 𝟔𝒙 +

𝑺′′ ≡ 𝒙𝟐 + 𝒚𝟐 − 𝒙 −

(0, −3)𝑙𝑖𝑒𝑠 𝑜𝑛 (∗) ⇨

⇨ 𝟎 − 𝟔𝒇 + 𝒄 + 𝟗 =

𝐺𝑖𝑣𝑒𝑛 𝑆 = 0 𝑎𝑛𝑑 𝑆ᇱ

𝟐𝒈𝒈ᇱ + 𝟐𝒇𝒇ᇱ = 𝒄 +

⇨ 2𝑔(−3) + 2𝑓 ቀ
ଷ

ଶ
ቁ

⇨ −𝟔𝒈 + 𝟑𝒇 − 𝒄 −

𝐺𝑖𝑣𝑒𝑛 𝑆 = 0 𝑎𝑛𝑑 𝑆ᇱᇱ

𝟐𝒈𝒈ᇱ + 𝟐𝒇𝒇ᇱ = 𝒄 +

⇨ 2𝑔 ቀ−
ଵ

ଶ
ቁ + 2𝑓 ቀ−

⇨ −𝒈 − 𝟕𝒇 − 𝒄 = 𝟎

    

SYSTEM OF CIRCLE

MATHEMAITCS 

൬ቀ ቁ
ଶ

+ 7ଶ + 2 ቀ
ହ

ଶ
ቁ + 4(7) + 2൰  

ଷହ଻

ସ
  

𝑤𝑖𝑡ℎ 𝑐𝑒𝑛𝑡𝑟𝑒  

 𝑟𝑎𝑑𝑖𝑢𝑠 𝑟 𝑖𝑠   

] =
ଷହ଻

ସ
  

+ 49 − 14𝑦 =
ଷହ଻

ସ
 

4𝑦ଶ + 196 − 56𝑦 − 357 = 0 

14𝑦 − 34) = 0 

𝑦 − 34 = 0  

Find the eq’’n of the circle which passes through the point 

3) and intersects the circles  

𝟑𝒚 + 𝟓 = 𝟎,   

= 𝟎 Orthogonally. 

let the required circle  

𝟐𝒈𝒙 + 𝟐𝒇𝒚 + 𝒄 = 𝟎 … . . (∗)  

+ 𝟑𝒚 + 𝟓 = 𝟎,   

− 𝟕𝒚 = 𝟎   

( ) ⇨ 0 + 9 − 6𝑓 + 𝑐 = 0  

= 𝟎 … . . (𝟏)  
ᇱ = 0 are orthogonal 

+ 𝒄′ condition for orthogonal 

ቀ ቁ = 𝑐 + 5  

− 𝟓 = 𝟎 … … (𝟐)  
ᇱᇱ = 0 are orthogonal 

+ 𝒄′ condition for orthogonal 

ቀ−
଻

ଶ
ቁ = 𝑐 + 0  

𝟎 … … (𝟑)  

  
SYSTEM OF CIRCLE 

MATHEMAITCS -2B 

൰

Find the eq’’n of the circle which passes through the point 



 

 

AIMSTUTORIAL 

Q.No: 12 

𝐸𝑞’’𝑛 (1) + (2)  

       0 − 6𝑓 + 𝑐 +

−6𝑔 + 3𝑓 − 𝑐 −

−𝟔𝒈 − 𝟑𝒇 + 𝟒 =

 

𝐸𝑞’’𝑛 (1) + (3)  

       0 − 6𝑓 + 𝑐 +

  −𝑔 − 7𝑓 − 𝑐 +

−𝒈 − 𝟏𝟑𝒇 + 𝟗 =

 

Solving ( 4)& (5)         6        3       

                                          

 

(𝑥, 𝑦) = ቂ
ିଶ଻ାହସ

଻଼ିଷ
,

ቀ
ଵ

ଷ
,

ଶ

ଷ
ቁ sub in (1)⇨

 

⇨𝑐 = −9 + 4 =

 

∴  𝑥ଶ + 𝑦ଶ + 2 ቀ
ଵ

ଷ

3𝑥ଶ + 3𝑦ଶ + 2𝑥

 

12. Find the eq’’n of the circle which cuts the circles 

𝒙𝟐 + 𝒚𝟐 − 𝟒𝒙 − 𝟔𝒚

𝒙𝟐 + 𝒚𝟐 − 𝟏𝟎𝒙 −

diameter along the st line 

𝑺𝒐𝒍: let the required circle

𝑺 ≡ 𝒙𝟐 + 𝒚𝟐 + 𝟐𝒈𝒙

𝑺 ≡ 𝒙𝟐+𝒚𝟐 − 𝟒𝒙

𝑺′′ ≡ 𝒙𝟐 + 𝒚𝟐 − 𝟏𝟎𝒙

 

    

 

+ 9 = 0  

5 = 0  

= 𝟎 … … … … (𝟒)  

 

+ 9 = 0  

0 = 0  

= 𝟎 … … … … (𝟓)  

Solving ( 4)& (5)         6        3       -4          6 

                                          1       13      -9         1 

,
ିସାହସ

଻଼ିଷ
ቃ = ቂ

ଶହ

଻ହ
,

ହ଴

଻ହ
ቃ  

⇨−6 ቀ
ଶ

ଷ
ቁ + 9 + 𝑐 = 0  

−5 

ቀ
ଵ

ଷ
ቁ 𝑥 + 2 ቀ

ଶ

ଷ
ቁ 𝑦 − 5 = 0 

+ 3𝑦 − 15 = 0  

Find the eq’’n of the circle which cuts the circles 

𝟔𝒚 + 𝟏𝟏 = 𝟎,  

− 𝟒𝒚 + 𝟐𝟏 = 𝟎  Orthogonally, and has the 

diameter along the st line 𝟐𝒙 + 𝟑𝒚 = 𝟕. 

let the required circle  

𝟐𝒈𝒙 + 𝟐𝒇𝒚 + 𝒄 = 𝟎 … . . (∗)  

𝟒𝒙 − 𝟔𝒚 + 𝟏𝟏 = 𝟎,   

𝟏𝟎𝒙 − 𝟒𝒚 + 𝟐𝟏 = 𝟎   

  
SYSTEM OF CIRCLE 

MATHEMAITCS -2B 

Find the eq’’n of the circle which cuts the circles  

Orthogonally, and has the 

 

 

AIMSTUTORIAL 

Q.No: 12 

𝒈𝒊𝒗𝒆𝒏 𝒍𝒊𝒏𝒆 𝑳 ≡ 𝟐𝒙

(−𝑔, −𝑓 )𝑙𝑖𝑒𝑠 𝑜𝑛 (𝐿

⇨ 𝟐𝒈 + 𝟑𝒇 + 𝟕 = 𝟎

𝐺𝑖𝑣𝑒𝑛 𝑆 = 0 𝑎𝑛𝑑 𝑆ᇱ

𝟐𝒈𝒈ᇱ + 𝟐𝒇𝒇ᇱ = 𝒄 +

⇨ 2𝑔(−2) + 2𝑓(−3

⇨ −𝟒𝒈 − 𝟔𝒇 − 𝒄 −

𝐺𝑖𝑣𝑒𝑛 𝑆 = 0 𝑎𝑛𝑑 𝑆ᇱᇱ

𝟐𝒈𝒈ᇱ + 𝟐𝒇𝒇ᇱ = 𝒄 +

⇨ 2𝑔(−5) + 2𝑓(−2

⇨ −𝟏𝟎𝒈 − 𝟒𝒇 − 𝒄 −

 

𝐸𝑞’’𝑛 (2) − (3)  

       −4𝑔 − 6𝑓 − 𝑐 −

       −10𝑔 − 4𝑓 − 𝑐

          𝟔𝒈 − 𝟐𝒇 + 𝟏𝟎

 

 

Solving ( 1)  & (4)         2        3      7        2

                                           

 

(𝑥, 𝑦) = ቂ
ଷ଴ାଵସ

ିସିଵ଼
,

ସଶି

ିସି

(−2, −1) sub in (2)

 

⇨𝑐 = 14 − 11 = 3 

 

∴  𝑥ଶ + 𝑦ଶ + 2(−2)

 

𝑥ଶ + 𝑦ଶ − 4𝑥 − 2𝑦 +

 

    

SYSTEM OF CIRCLE

MATHEMAITCS 

𝟐𝒙 + 𝟑𝒚 − 𝟕 = 𝟎  

(𝐿) ⇨ −2𝑔 − 3𝑓 − 7 = 0  

𝟎 … . . (𝟏)  
ᇱ = 0 are orthogonal 

+ 𝒄′ condition for orthogonal 

( 3) = 𝑐 + 11  

− 𝟏𝟏 = 𝟎 … … (𝟐)  
ᇱᇱ = 0 are orthogonal 

+ 𝒄′ condition for orthogonal 

( 2) = 𝑐 + 21  

− 𝟐𝟏 = 𝟎 … … (𝟑)  

− 11 = 0   

− 21 = 0  

𝟏𝟎 = 𝟎 … … … … (𝟒)  

Solving ( 1)  & (4)         2        3      7        2 

                                           6        -2      10        6 

ିଶ଴

ିଵ଼
ቃ = ቂ

ସସ

ିଶଶ
,

ଶଶ

ିଶଶ
ቃ  

sub in (2)⇨−4(−2) − 6(−1) = 𝑐 + 11 

 

( )𝑥 + 2(−1)𝑦 + 3 = 0 

3 = 0  

  
SYSTEM OF CIRCLE 

MATHEMAITCS -2B 



 

 

AIMSTUTORIAL 

Q.No: 12 

13. Find the eq’’n of the circle which passes through the point 

(2, 0)(0, 2) and intersects the circles 

𝟐𝒙𝟐 + 𝟐𝒚𝟐 + 𝟓𝒙

Orthogonally. 

𝑺𝒐𝒍: let the required circle

𝑆 ≡ 𝑥ଶ + 𝑦ଶ + 2𝑔𝑥

𝑆′ ≡ 𝑥ଶ + 𝑦ଶ +
ହ

ଶ

(2, 0)𝑙𝑖𝑒𝑠 𝑜𝑛 (∗) 

⇨𝟒𝒈 + 𝟎 + 𝒄 + 𝟒

(0, 2)𝑙𝑖𝑒𝑠 𝑜𝑛 (∗)

⇨ 𝟎 + 𝟒𝒇 + 𝒄 +

𝐺𝑖𝑣𝑒𝑛 𝑆 = 0 𝑎𝑛𝑑

𝟐𝒈𝒈ᇱ + 𝟐𝒇𝒇ᇱ = 𝒄

⇨ 2𝑔 ቀ
ହ

ସ
ቁ + 2𝑓 ቀ−

⇨
𝟓

𝟐
𝒈 − 𝟑𝒇 − 𝒄 −

 

𝐸𝑞’’𝑛 (1) + (3)  

       4𝑔 + 0 + 𝑐 +

     
 ହ

 ଶ
𝑔 − 3𝑓 − 𝑐 −

 
𝟏𝟑

𝟐
𝒈 − 𝟑𝒇 + 𝟐 =

 

𝐸𝑞’’𝑛 (2) + (3)  

       0 + 4𝑓 + 𝑐 +

     
 ହ

 ଶ
𝑔 − 3𝑓 − 𝑐 −

 
𝟓

𝟐
𝒈 + 𝒇 + 𝟐 = 𝟎

 

    

Find the eq’’n of the circle which passes through the point 

(2, 0)(0, 2) and intersects the circles  

− 𝟔𝒚 + 𝟒 = 𝟎,   

let the required circle  

𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0 … . . (∗)  
ହ

ଶ
𝑥 − 3𝑦 + 2 = 0,   

 ⇨4 + 0 + 4𝑔 + 0 + 𝑐 = 0 

𝟒 = 𝟎 … . (𝟏) 

( ) ⇨ 0 + 4 + 0 + 4𝑓 + 𝑐 = 0  

𝟒 = 𝟎 … . . (𝟐)  

𝑎𝑛𝑑 𝑆ᇱ = 0 are orthogonal 

𝒄 + 𝒄′ condition for orthogonal 

ቀ−
ଷ

ଶ
ቁ = 𝑐 + 2  

− 𝟐 = 𝟎 … … (𝟑)  

 

+ 4 = 0  

− 2 = 0  

𝟎 ⇨ 𝟏𝟑𝒈 − 𝟔𝒇 + 𝟒 = 𝟎 … . . (𝟒) 

 

+ 4 = 0  

− 2 = 0  

⇨ 𝟓𝒈 + 𝟐𝒇 + 𝟒 = 𝟎 … … (𝟒)  

  
SYSTEM OF CIRCLE 

MATHEMAITCS -2B 

Find the eq’’n of the circle which passes through the point 

 

  

 

 

AIMSTUTORIAL 

Q.No: 12 

14. Find the eq’’n and length of the common chord of the two 

circles 𝒙𝟐 + 𝒚𝟐 + 𝟑𝒙

𝒙𝟐

 

Sol: Given circles 

 𝑺 ≡ 𝒙𝟐 + 𝒚𝟐 + 𝟑𝒙 +

𝑺′ ≡ 𝒙𝟐 + 𝒚𝟐 + 𝟓𝒙 +

 

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑐𝑜𝑚𝑚𝑜𝑛

⇨−2𝑥 + 2𝑦 = 0 ⇨

𝐶𝑒𝑛𝑡𝑟𝑒 ቀ–
ଷ

ଶ
, −

ହ

ଶ
ቁ 𝑎𝑛𝑑

𝑟𝑎𝑑𝑖𝑢𝑠(𝑟) = ටቀ
ଷ

ଶ
ቁ

ଶ

ට
ଵ଼

ସ
= ට

ଽ

ଶ
   𝑜𝑓 𝑆 = 0

d 𝑖𝑠 ⊥௟௔௥  𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑑 =
|௔௫భା௕௬భା௖|

√௔మା௕మ
  

 

𝒅 =
ቚି

య

మ
ା

ఱ

మ
ቚ

√ଵమାଵమ
 =

ቚ
మ

మ
ቚ

√ଶ

 

Length of chord is =

= 2ට
ଽ

ଶ
−

ଵ

ଶ
  

= 2ට
଼

ଶ
  

= 2. √4  

= 2.2  

= 4  

 

    

SYSTEM OF CIRCLE

MATHEMAITCS 

Find the eq’’n and length of the common chord of the two 

𝟑𝒙 + 𝟓𝒚 + 𝟒 = 𝟎,   
𝟐 + 𝒚𝟐 + 𝟓𝒙 + 𝟑𝒚 + 𝟒 = 𝟎. 

+ 𝟓𝒚 + 𝟒 = 𝟎,   

+ 𝟑𝒚 + 𝟒 = 𝟎.  

𝑐𝑜𝑚𝑚𝑜𝑛 𝑐ℎ𝑜𝑟𝑑 𝑖𝑠 𝑆 − 𝑆’ = 0  

𝑥 − 𝑦 = 0 … . . (1) 

ቁ 𝑎𝑛𝑑   

ቀ ቁ
ଶ

+ ቀ
ହ

ଶ
ቁ

ଶ
− 4 = ට

ଽାଶହି

ସ
  

0  

𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 ቀ−
ଷ

ଶ
, −

ହ

ଶ
ቁ 𝑡𝑜 (1)  

ቚ ቚ
=

ଵ

√ଶ
  

Length of chord is =2√𝑟ଶ − 𝑑ଶ 

  
SYSTEM OF CIRCLE 

MATHEMAITCS -2B 

Find the eq’’n and length of the common chord of the two 



 

 

AIMSTUTORIAL 

Q.No: 12 

 

15. Prove that the radical axis of the circles 

𝟐𝒇𝒚 + 𝒄 = 𝟎 𝒂𝒏𝒅

diameter of the latter circle if

 𝟐𝒈ᇱ(𝒈 − 𝒈ᇱ) + 𝟐

𝑆𝑜𝑙: Given eq’’n  of the circles 

 

𝑆 ≡ 𝑥ଶ + 𝑦ଶ + 2𝑔𝑥

 𝑆′ ≡ 𝑥ଶ + 𝑦ଶ + 2

 

Radical eq’’n of the given circles is S

 

⇨2𝑥(𝑔 − 𝑔ᇱ) + 2

Eq’’n (3) becomes diameter of eq’’n (2),

 if centre (-g’, -f)’lies on (3)

 

⇨2(−𝑔ᇱ)(𝑔 − 𝑔ᇱ

 

∴  2𝑔ᇱ(𝑔 − 𝑔ᇱ) +

 

    

Prove that the radical axis of the circles 𝒙𝟐 + 𝒚

𝒂𝒏𝒅 𝒙𝟐 + 𝒚𝟐 + 𝟐𝒈ᇱ𝒙 + 𝟐𝒇ᇱ𝒚 + 𝒄ᇱ =

diameter of the latter circle if 

𝟐𝒇ᇱ(𝒇 − 𝒇ᇱ) = 𝒄 − 𝒄ᇱ. 

: Given eq’’n  of the circles  

𝑔𝑥 + 2𝑓𝑦 + 𝑐 = 0  … (1) 

2𝑔ᇱ𝑥 + 2𝑓ᇱ𝑦 + 𝑐ᇱ = 0  … (2) 

Radical eq’’n of the given circles is S-S’=0 

) 2𝑦(𝑓 − 𝑓ᇱ) + (𝑐 − 𝑐ᇱ) = 0… (3) 

Eq’’n (3) becomes diameter of eq’’n (2), 

f)’lies on (3) 

ᇱ) + 2(−𝑓ᇱ)(𝑓 − 𝑓ᇱ) + (𝑐 − 𝑐ᇱ) =

) + 2𝑓ᇱ(𝑓 − 𝑓ᇱ) = 𝑐 − 𝑐ᇱ. 

  
SYSTEM OF CIRCLE 

MATHEMAITCS -2B 

𝒚𝟐 + 𝟐𝒈𝒙 +

= 𝟎  is the 

 

) = 0 



 

 

AIMSTUTORIAL 

Q.No: 13 & 14 

1. Find the eq’’n of the ellipse with focus

 (1, -1),𝐞 =
𝟐

𝟑
 

 𝐚𝐬 𝐱 + 𝐲 + 𝟐

Sol: 

 Given S (1, -1), e=

Let P (x, y) be any point on the locus

W.K .T   
ୗ୔

୔୑
=

⇨SP = ePM 

 

ඥ(x − 1)ଶ + (

                S. O. B

 

⇨9[(x − 1)ଶ +

 

⇨9[xଶ + 1 −

      = 2[xଶ + y

 

⇨9xଶ + 9 − 18

     

 

 ∴ 7xଶ − 4xy +

 

 

 

 

    

Find the eq’’n of the ellipse with focus 

 𝐚𝐧𝐝 𝐝𝐢𝐫𝐞𝐜𝐫𝐭𝐢𝐱 

= 𝟎. 

1), e=
ଶ

ଷ
 & l ≡ x + y + 2 = 0 

) be any point on the locus 

e 

 

(y + 1)ଶ =
ଶ

ଷ

|୶ା୷ାଶ|

√ଵమାଵమ
   

B  

) + (y + 1)ଶ] =
ସ

ଶ
(x + y + 2)ଶ 

2x + yଶ + 1 + 2y]  

yଶ + 4 + 2xy + 4y + 4x]  

18x + 9yଶ + 9 + 18y  

  = 2xଶ + 2yଶ + 8 + 4xy + 8y +

+ 7yଶ − 26x + 10y + 10 = 0  

  
ELLIPSE 

MATHEMAITCS -2B 

8x 

 

 

AIMSTUTORIAL 

Q.No: 13 & 14 

2. Find the eccentricity, foci, equations of direcrtices, length 

of latus rectum of the ellipse
 

Sol: Given eq’’n of the hyperbola 

  9xଶ+ 16yଶ = 144

             (÷ by 144

 

⇨
୶మ

ଵ଺
+

୷మ

ଽ
= 1     

Compare with standard form 

  aଶ = 16 || bଶ =

 ⇨a = 4|| b = 3  

(a>b) 

centre (0, 0)    

 

e = ට
ୟమିୠమ

ୟమ =
√଻

ସ

foci (±ae, 0) = ቀ

= (±√7, 0)   

L. L. R =
ଶୠమ

ୟ
=

ଶ

ସ

 

L. of Ma Axis = 2

 

L . of Mi Axis = 2

 

Eqᇱᇱnof directrices

⇨ x = ±
ସ

√ళ

ర

⇨ √

 

 

 

    
MATHEMAITCS 

Find the eccentricity, foci, equations of direcrtices, length 

of latus rectum of the ellipse   𝟗𝐱𝟐 + 𝟏𝟔𝐲𝟐 = 𝟏𝟒𝟒

Sol: Given eq’’n of the hyperbola  

144 … … (1)   

144) 

ቂ
୶మ

ୟమ +
୷మ

ୠమ = 1ቃ 

Compare with standard form  

= 9   

   

଻
   

ቀ±4
√଻

ସ
, 0ቁ  

.ଽ

ସ
=

ଽ

ଶ
  

2a = 2(4) = 8  

2b = 2(3) = 6  

directrices  x = ±
ୟ

ୣ
  

√7x ± 16 = 0.  

  
ELLIPSE 

MATHEMAITCS -2B 

Find the eccentricity, foci, equations of direcrtices, length 

𝟏𝟒𝟒. 



 

 

AIMSTUTORIAL 

Q.No: 13 & 14 

3. Find the eccentricity, foci, equations of direcrtice

latus rectum of the ellipse

 (𝐢)𝟗𝐱𝟐 + 𝟏𝟔𝐲𝟐 −

(ii) 𝟑𝐱𝟐 + 𝐲𝟐

Sol: Given eq’’n of the hyperbola 

  9xଶ + 16yଶ − 36

⇨9xଶ − 36x + 16

 

⇨9[xଶ − 4x] + 16

 

⇨9[xଶ − 4x + 4 −

⇨9[(x − 2)ଶ] − 36

⇨9[(x − 2)ଶ] + 16

 

⇨
(୶ିଶ)మ

ଵ଺
+

(୷ା

ଽ

ቂ
(୶ି୦)మ

ୟమ +
(୷ି୩)

ୠమ

Compare with standard form 

  aଶ = 16 || bଶ

 ⇨a = 4|| b =

(a>b) 

centre (h, k) =

 

e = ට
ୟమିୠమ

ୟమ =

foci (h ± ae, k

L. L. R =
ଶୠమ

ୟ
=

 

Eqᇱᇱn of directrices

⇨ √7x + 2√7

    

Find the eccentricity, foci, equations of direcrtice

latus rectum of the ellipse  

− 𝟑𝟔𝐱 + 𝟑𝟐𝐲 − 𝟗𝟐 = 𝟎  

− 𝟔𝐱 − 𝟐𝐲 − 𝟓 = 𝟎  

Sol: Given eq’’n of the hyperbola  

36x + 32y − 92 = 0 … … (1)   

16yଶ + 32y − 92 = 0 

] 16[yଶ + 2y] − 92 = 0 

4] + 16[yଶ + 2y + 1 − 1] = 92 

36 + 16[(y + 1)ଶ] − 16 = 92 

16[(y + 1)ଶ] = 144                 (÷ by

( ାଵ)మ

ଽ
= 1 

)మ

= 1ቃ  

h standard form  
ଶ = 9   

= 3   

) = (2, −1)    

=
√଻

ସ
   

k) = ቀ2 ± 4
√଻

ସ
, −1ቁ = (2 ± √7, −

=
ଶ.ଽ

ସ
=

ଽ

ଶ
  

ctrices  x = h ±
ୟ

ୣ
     ⇨ x = −2 ±

7 ± 16 = 0.  

  
ELLIPSE 

MATHEMAITCS -2B 

Find the eccentricity, foci, equations of direcrtices, length of 

 

by 144) 

− 1)   

ସ

√ళ

ర

  

 

 

AIMSTUTORIAL 

Q.No: 13 & 14 

4. Find the eq’n of tangent and normal to the ellipse 

𝟗𝐱𝟐 + 𝟏𝟔𝐲𝟐 = 𝟏𝟒𝟒

first quadrant. 

Sol:       Given eq’’n of ellipse

 9xଶ + 16yଶ = 144

 

⇨
ଽ୶మ

ଵସସ
+

ଵ଺୷మ

ଵସସ
= 1

 

∴ aଶ = 16, bଶ =

e = ට
ୟమିୠమ

ୟమ =
√଻

ସ

End of the latus rectum in the first quadrant

= ቀ4
√଻

ସ
,

ଽ

ସ
ቁ = (√

 

𝐞𝐪’’𝐧 𝐨𝐟 𝐭𝐚𝐧𝐠𝐞𝐧𝐭

⇨ 
୶൫√଻ ൯

ଵ଺
+

୷ቀ
వ

ర
ቁ

ଽ
=

⇨ √7 x + 4y = 16

 

𝐞𝐪’’𝐧 𝐨𝐟 𝐧𝐨𝐫𝐦𝐚𝐥

 

⇨
ଵ଺୶

√଻ 
−

ସ୷
వ

ర

= 16

⇨16x − 4√7 =

 

 

 

 

 

    
MATHEMAITCS 

Find the eq’n of tangent and normal to the ellipse 

𝟏𝟒𝟒 at the end of the latus rectum in the 

Given eq’’n of ellipse 

144 …… (1) 

1 ⇨
୶మ

ଵ଺
+

୷మ

ଽ
= 1  

9 

଻
   

End of the latus rectum in the first quadrant p ቀ

√7,
ଽ

ସ
 )   

𝐭𝐚𝐧𝐠𝐞𝐧𝐭 𝐚𝐭 𝐩 𝐢𝐬   
𝐱𝐱𝟏

𝐚𝟐 +
𝐲𝐲𝟏

𝐛𝟐 = 𝟏 

ቁ
= 1 

16 

𝐦𝐚𝐥 𝐚𝐭 𝐩 𝐢𝐬   
𝐚𝟐𝐱

𝐱𝟏
−

𝐛𝟐𝐲

𝐲𝟏
= 𝐚𝟐 − 𝐛

16 − 9 

7√7  

  
ELLIPSE 

MATHEMAITCS -2B 

Find the eq’n of tangent and normal to the ellipse 

at the end of the latus rectum in the 

ቀae,
ୠమ

ୟ
ቁ 

𝐛𝟐 



 

 

AIMSTUTORIAL 

Q.No: 13 & 14 

5. find the eq’’n of tangents to the ellipse 
are  (i) parallel 𝐱

𝐱 + 𝐲 + 𝟐 = 𝟎. 
 

Sol:      Given eq’’n of ellipse

 2xଶ + yଶ = 8

 

⇨
ଶ୶మ

଼
+

୷మ

଼
=

(i)Given line    

⇨2y = x − 4 

⇨ y =
୶

ଶ
−

ସ

ଶ
  {

𝐞𝐪’’𝐧 𝐨𝐟 𝐭𝐚𝐧𝐠𝐞𝐧𝐭

  𝐲 = 𝐦𝐱 ± √
 

⇨ y =
ଵ

ଶ
x ± ට

⇨ y =
୶

ଶ
± √9

(ii)  Given line    𝐱 +

    ⇨y = −x −

perpendicular

eq’’n of tangent perpendicular to  (3)

is  y = mx ± √

⇨ y = 1x ± ඥ4(1)

 

⇨ y = x ± √12

    

find the eq’’n of tangents to the ellipse 𝟐𝐱𝟐 + 𝐲𝟐 =
𝐱 − 𝟐𝐲 − 𝟒 = 𝟎(ii) Perpendicular to the line 

Sol:      Given eq’’n of ellipse 

8… (1) 

1 ⇨
୶మ

ସ
+

୷మ

଼
= 1       ∴ aଶ = 4, bଶ =

(i)Given line    x − 2y − 4 = 0 … (2) 

 

{y = mx + c}         m =
ଵ

ଶ
  

𝐭𝐚𝐧𝐠𝐞𝐧𝐭 𝐩𝐚𝐫𝐚𝐥𝐥𝐞𝐥 𝐭𝐨   (𝟐)𝐢𝐬   

√𝐚𝟐𝐦𝟐 − 𝐛𝟐     

ට4 ቀ
ଵ

ସ
ቁ + 8     

9    or  x − 2y ± 6 = 0 

+ 𝐲 + 𝟐 = 𝟎 

− 2  {y = mx + c}     m = −1  

perpendicular slope −
ଵ

୫
   = −

ଵ

ିଵ
= 1  

eq’’n of tangent perpendicular to  (3) 

√aଶmଶ + bଶ     

ඥ ( ) + 8     

12    or  x − y ± 2√3 = 0.  

  
ELLIPSE 

MATHEMAITCS -2B 

= 𝟖 which 
(ii) Perpendicular to the line 

= 8 

 

 

AIMSTUTORIAL 

Q.No: 13 & 14 

 

 

 

 

 

 

 

6. Find the eq’’n of tangents to the ellipse 

which makes equal intercepts on the coordinate axes.

Sol:  Given eq’’n of ellipse

 9xଶ + 16yଶ = 144

 

⇨
ଽ୶మ

ଵସସ
+

ଵ଺୷మ

ଵସସ
= 1

 

∴ aଶ = 16, bଶ =

Since eq’’n of tangents makes equal intercepts on the co

ordinate axes, so m=

 Eq’’n of tangent to the ellipse are

 

𝐲 = 𝐦𝐱 ± √𝐚𝟐

 

⇨ y = ±1x ± ඥ16

⇨ y = ±x ± 5     

⇨x ± y ± 5 = 0 

 

 

 

 

 

 

    
MATHEMAITCS 

Find the eq’’n of tangents to the ellipse 𝟗𝐱𝟐 + 𝟏𝟔

which makes equal intercepts on the coordinate axes.

Given eq’’n of ellipse 

144 …… (1) 

1 ⇨
୶మ

ଵ଺
+

୷మ

ଽ
= 1  

9 

Since eq’’n of tangents makes equal intercepts on the co

ordinate axes, so m=±1 

Eq’’n of tangent to the ellipse are 

𝟐𝐦𝟐 + 𝐛𝟐    

ඥ16(−1)ଶ + 9      

      

 

  
ELLIPSE 

MATHEMAITCS -2B 

𝟏𝟔𝐲𝟐 = 𝟏𝟒𝟒 

which makes equal intercepts on the coordinate axes. 

Since eq’’n of tangents makes equal intercepts on the co-



 

 

AIMSTUTORIAL 

Q.No: 13 & 14 

7. Find the eq’’n of ellipse in standard form whose distance 

b/w foci is 8 and distance b/w the direcrtices is 32.
Sol:    Given distance b/w 

S (ae, 0) and S’ (

⇨2ae = 8 ⇨

And distance b/w the direcr
ଶୟ

ୣ
 = 32 ⇨ 

ୟ

ୣ
=

multiplying ( 

(ae) ቀ
ୟ

ୣ
 ቁ = 4.

aଶ = 64 ⇨ a =

𝐚𝐧𝐝   𝐛𝟐 = 𝐚𝟐

=⇨ aଶ − (ae)

= 64 − 16 =

∴  aଶ = 64, b

The required eq’’n of the ellipse is 
୶మ

଺ସ
+

୷మ

ସ଼
= 1  

 

 

 

 

 

 

 

 

 

 

 

 

 

    

Find the eq’’n of ellipse in standard form whose distance 

b/w foci is 8 and distance b/w the direcrtices is 32.
Given distance b/w  

S (ae, 0) and S’ (-ae, 0) 

ae = 4 … … . (1) 

And distance b/w the direcrtices is 32 

= 16 … (2) 

 1)& (2)  

.16 = 64  

= 8  

𝟐(𝟏 − 𝐞𝟐)  

( )ଶ  

48  

bଶ = 48  

The required eq’’n of the ellipse is  

  
ELLIPSE 

MATHEMAITCS -2B 

Find the eq’’n of ellipse in standard form whose distance 

b/w foci is 8 and distance b/w the direcrtices is 32. 

 

 

AIMSTUTORIAL 

Q.No: 13 & 14 

8. Find the eq’’n of ellipse in standard form whose distance 

b/w foci is 2 and the length of latus rectum is 15/2.
 

Sol: Given distance b/w 

S (ae, 0) and S’ (

⇨2ae = 2 ⇨ ae

And L. L. R =
ଶୠమ

ୟ

⇨ bଶ =
ଵହୟ

ସ
… … .

 

 

⇨aଶ(1 − eଶ) =
ଵହ

⇨aଶ − (ae)ଶ =
ଵହ

⇨aଶ − 1 =
ଵହୟ

ସ
 

⇨4aଶ − 4 = 15a

⇨4aଶ − 15a − 4

⇨4aଶ − 16a + a

⇨4a(a − 4) + 1

⇨(a − 4)(4a + 1

(a − 4) = 0, (4a

a = 4   or a = −

From (2) ⇨  bଶ

 

∴  aଶ = 16, bଶ =

 

The required eq’’n of the ellipse is 
୶మ

ଵ଺
+

୷మ

ଵହ
= 1  

 

 

𝑏ଶ = 𝑎ଶ(1 − 𝑒

    
MATHEMAITCS 

Find the eq’’n of ellipse in standard form whose distance 

b/w foci is 2 and the length of latus rectum is 15/2.

Given distance b/w  

S (ae, 0) and S’ (-ae, 0) 

= 1 … … . (1) 
మ

=
ଵହ

ଶ
 

. (2)  

)
ଵହୟ

ସ
 

ଵହୟ

ସ
 

a 

4 = 0 

a − 4 = 0 

1(a − 4) = 0 

1) = 0 

( a + 1) = 0  

−
ଵ

ସ
×  

=
ଵହ(ସ)

ସ
= 15    

= 15  

The required eq’’n of the ellipse is  

𝑒ଶ) 

  
ELLIPSE 

MATHEMAITCS -2B 

Find the eq’’n of ellipse in standard form whose distance 

b/w foci is 2 and the length of latus rectum is 15/2. 



 

 

AIMSTUTORIAL 

Q.No: 13 & 14 

9. Show that the point of intersection of the perpendicular 

tangents to an ellipse

Sol: let y = mx ± √

             be the tangent to      the ellipse 

Let P (xଵ, yଵ) be point of intersection of tngts

P lies on tngts

∴ yଵ = mxଵ ±

 

⇨ yଵ − mxଵ =

           S . O. B  

⇨(yଵ − mxଵ)

 

yଵ
ଶ + mଶxଵ

ଶ −

⇨ mଶ(xଵ
ଶ − a

 

  ∴is a Q.E in ‘’m’’ {a

 

Let  mଵ, mଶ be

 

⇨mଵ. mଶ =
ୡ

ୟ
 

 

⇨
୷భ

మିୠమ

୶భ
మିୟమ = −1

 

xଵ
ଶ + yଵ

ଶ = a

 

  ∴ p lie s on  a circle.

 

 

 

    

Show that the point of intersection of the perpendicular 

tangents to an ellipse  
𝐱𝟐

𝐚𝟐 +
𝐲𝟐

𝐛𝟐 = 𝟏 lies on a circle.

√aଶmଶ + bଶ    

be the tangent to      the ellipse 
୶మ

ୟమ +
୷మ

ୠమ = 1 

) be point of intersection of tngts

P lies on tngts 

± √aଶmଶ + bଶ     

= ±√aଶmଶ + bଶ    

 

)ଶ = (√aଶmଶ + bଶ   )ଶ 

− 2mxଵyଵ − aଶmଶ − bଶ = 0  

aଶ) − 2mxଵyଵ + (yଵ
ଶ − bଶ) = 0  

∴is a Q.E in ‘’m’’ {axଶ + bx + c = 0} 

be the roots 

 {mଵ. mଶ = −1 ⊥ lar tngt} 

1 ⇨ yଵ
ଶ − bଶ = −xଵ

ଶ + aଶ 

aଶ + bଶ  is an eqᇱᇱn of a circle  

∴ p lie s on  a circle. 

  
ELLIPSE 

MATHEMAITCS -2B 

Show that the point of intersection of the perpendicular 

lies on a circle. 

) be point of intersection of tngts 

 

 

 

AIMSTUTORIAL 

Q.No: 13 & 14 

10. 𝐈𝐟 𝐩(𝐱, 𝐲)𝐚𝐧𝐲
𝐱𝟐

𝐚𝟐 +
𝐲𝟐

𝐛𝟐 = 𝟏 Where S & S’ are foci, then P.T

  𝐒𝐏 + 𝐒ᇱ𝐏 = 𝟐𝐚. 

Sol: The eq’’n of the ellipse
୶మ

ୟమ +
୷మ

ୠమ = 1…… (1)

Let S, S’ be the foci

  & ZM, ZM’ be the direcrtices.

Join SP and SP’. Draw PL perpendicular to 

X-axis and MP perpendicular to the two direcrtices.
By the definition of ellipse

 SP=ePM=e (LZ)

⇨SP=e(CZ − CL

∴ SP = a − xe  
S’P=ePM’=e (LZ’)

⇨S’P=e(CZ + CL

∴ S′P = a + xe  

 
  SP + SᇱP = a −

 

 ∴  SP + SᇱP = 2

 
 

 

 

 
 

 

 

 

 

 

 
 

    
MATHEMAITCS 

)𝐚𝐧𝐲 𝐩𝐨𝐢𝐧𝐭 𝐨𝐧 𝐭𝐡𝐞 𝐞𝐥𝐥𝐢𝐩𝐬𝐞  

Where S & S’ are foci, then P.T 

The eq’’n of the ellipse is given by 

(1) 

Let S, S’ be the foci 

& ZM, ZM’ be the direcrtices. 

Join SP and SP’. Draw PL perpendicular to  

axis and MP perpendicular to the two direcrtices.
By the definition of ellipse 

SP=ePM=e (LZ) 

CL) = e (
ୟ

ୣ
− x) 

(LZ’) 

CL) = e (
ୟ

ୣ
+ x) 

 

− xe + a − xe 

2a( constant) 

  
ELLIPSE 

MATHEMAITCS -2B 

axis and MP perpendicular to the two direcrtices. 



 

 

AIMSTUTORIAL 

Q.No: 13 & 14 

 

11. If the normal at one end of a latus rectum of the 

ellipse  
𝐱𝟐

𝐚𝟐 +
𝐲

𝐛

axis, then S.T 

Sol:      eq’’n of the normal to the ellipse

             
୶మ

ୟమ +
୷మ

ୠమ

Let L(ae,
ୠమ

ୟ
) one end of the latus rectum

The eq’’n of the normal at L is
ୟమ୶

ୟୣ
−

ୠమ୷

ౘమ

౗

= a

ୟ୶

ୣ
−

ୟ୷

ଵ
= aଶ −

Since it passes through one end of minor axis (0, 
ୟ(଴)

ୣ
−

ୟ(ିୠ)

ଵ
=

ab = aଶ − bଶ 

⇨ ab =  aଶeଶ

⇨ b = aeଶ   S

⇨bଶ = aଶeସ   

   aଶ(1 − eଶ)=

(1 − eଶ)= eସ 

 

 

 

 

 

 

 

    

If the normal at one end of a latus rectum of the 
𝟐

𝐛𝟐 = 𝟏 passes through one end of the minor 

axis, then S.T 𝐞𝟒 + 𝐞𝟐 = 𝟏. 

eq’’n of the normal to the ellipse 
మ

మ = 1 is  
ୟమ୶

୶భ
−

ୠమ୷

୷భ
= aଶ − bଶ  

one end of the latus rectum 

eq’’n of the normal at L is 

aଶ − bଶ  

− bଶ  

Since it passes through one end of minor axis (0, 

= aଶ − bଶ  

  

  

S. O. B  

   

= aଶeସ    

  ∴ 𝐞𝟒 + 𝐞𝟐 = 𝟏.  

𝑒ଶ =
𝑎ଶ −

𝑎

       𝑎ଶ𝑒ଶ=𝑎ଶ −

   𝑏ଶ = 𝑎ଶ(1 −

 

  
ELLIPSE 

MATHEMAITCS -2B 

If the normal at one end of a latus rectum of the 

of the minor 

Since it passes through one end of minor axis (0, -b) 

− 𝑏ଶ

𝑎ଶ
 

𝑏ଶ 

𝑒ଶ) 

 

 

AIMSTUTORIAL 

Q.No: 13 & 14 

12. Show that the condition for the line

 𝐲 = 𝐦𝐱 + 𝐜 to be a tangent to the ellipse 

  
𝐱𝟐

𝐚𝟐 +
𝐲𝟐

𝐛𝟐 = 𝟏 𝐢𝐬  𝐜𝟐 =

𝐒𝐨𝐥: Given eq’’n of the ellipse
୶మ

ୟమ +
୷మ

ୠమ = 1 … . . (

Eq’’n   of tangent to (1) at P(
୶

ୟ
cosθ +

୷

ୠ
sinθ −

 

Given eq’’n of tangent 

mx − y + c = 0 …

 

Eq’’n (2) & (3) represents same 

Comparing coefficients

 

⇨  
ୟభ

ୟమ
=

ୠభ

ୠమ
=

ୡభ

ୡమ
⇨

⇨ cosθ = −
ୟ୫

ୡ
 

cosଶθ + sinଶθ =

⇨
ୟమ୫మ

ୡమ +
ୠమ

ୡమ = 1 

 

 

 

 

 

 

 

    
MATHEMAITCS 

Show that the condition for the line 

to be a tangent to the ellipse  

= 𝐚𝟐𝐦𝟐 + 𝐛𝟐 

Given eq’’n of the ellipse 

(1)  

Eq’’n   of tangent to (1) at P(θ) 

− 1 = 0 … . . (2)  

Given eq’’n of tangent  

… … (3)  

Eq’’n (2) & (3) represents same line 

Comparing coefficients 

⇨
ୡ୭ୱ஘

ୟ.୫
=

ୱ୧୬஘

ୠ.(ିଵ)
=

ିଵ

ୡ
   

   &    sinθ =
ୠ

ୡ
  

= 1 ⇨ቂ−
ୟ୫

ୡ
ቃ

ଶ
+ ቂ

ୠ

ୡ
ቃ

ଶ
= 1 

 ∴ aଶmଶ + bଶ = cଶ. 

  
ELLIPSE 

MATHEMAITCS -2B 



 

 

AIMSTUTORIAL 

Q.No: 13 & 14 

13. Show that the condition for the line

 𝐥𝐱 + 𝐦𝐲 + 𝐧 = 𝟎

  
𝐱𝟐

𝐚𝟐 +
𝐲𝟐

𝐛𝟐 = 𝟏 𝐢𝐬  𝐚

𝐒𝐨𝐥: Given eq’’n of the ellipse
୶మ

ୟమ +
୷మ

ୠమ = 1 …

 

Eq’’n   of tangent to (1) at P(
୶

ୟ
cosθ +

୷

ୠ
sinθ

 

Given eq’’n of tangent 

lx + my + n =

 

Eq’’n (2) & (3) represents same line

Comparing coefficients

 

⇨  
ୟభ

ୟమ
=

ୠభ

ୠమ
=

ୡ

ୡ

⇨ cosθ = −
ୟ୪

୬

cosଶθ + sinଶθ

 

⇨
ୟమ୪మ

୬మ +
ୠమ୫మ

୬మ

 

 

 

 

 

 

 

 

 

    

Show that the condition for the line 

𝟎 to be a tangent to the ellipse  

𝐚𝟐𝐥𝟐 + 𝐛𝟐𝐦𝟐 = 𝐧𝟐.  

Given eq’’n of the ellipse 

. . (1)  

Eq’’n   of tangent to (1) at P(θ) 

θ − 1 = 0 … . . (2)  

Given eq’’n of tangent  

= 0 … … (3)  

Eq’’n (2) & (3) represents same line 

Comparing coefficients 

ୡభ

ୡమ
⇨

ୡ୭ୱ஘

ୟ.୪
=

ୱ୧୬

ୠ.୫
=

ିଵ

୬
   

ୟ୪

୬
   &    sinθ = −

ୠ୫

୬
  

θ = 1 ⇨ቂ−
ୟ୪

୬
ቃ

ଶ
+ ቂ−

ୠ୫

୬
ቃ

ଶ
= 1 

= 1 ∴ aଶlଶ + bଶmଶ = nଶ.  

  
ELLIPSE 

MATHEMAITCS -2B 

 

 

AIMSTUTORIAL 

Q.No: 13 & 14 

 

14. Find  the condition for the line

 𝐱𝐜𝐨𝐬𝛂 + 𝐲𝐬𝐢𝐧𝛂 = 𝐩
𝐱𝟐

𝐚𝟐 −
𝐲𝟐

𝐛𝟐 = 𝟏 .  

𝐒𝐨𝐥: Given eq’’n of the ellipse
୶మ

ୟమ +
୷మ

ୠమ = 1 … . . (

        the condition for the line

 lx + my + n = 0
୶మ

ୟమ −
୷మ

ୠమ = 1 is  aଶ

 

Given eq’’n of tangent 

xcosα + ysinα =

 

here l = cosα, m

        hence required

aଶlଶ + bଶmଶ = n

⇨ aଶcosଶα + bଶ

 

 

 

 

 

 

 

 

    
MATHEMAITCS 

Find  the condition for the line 

𝐩 to be a tangent to the ellipse   

Given eq’’n of the ellipse 

(1)   

the condition for the line 

0 to be a tangent to the ellipse   

ଶlଶ + bଶmଶ = nଶ 

Given eq’’n of tangent  

= p … … (3)  

m = sinα & n = −p  

required condition is     

nଶ  

sinଶα = pଶ  

  
ELLIPSE 

MATHEMAITCS -2B 



 

 

AIMSTUTORIAL 

Q.No: 13 & 14 

15. Find the value of k if 

the ellipse 𝐱𝟐

Sol: Sol: Given eq’’n of ellipse

 xଶ + 3yଶ = 3

 

⇨
୶మ

ଷ
+

ଷ୷మ

ଷ
=

 

∴ aଶ = 3, bଶ =

Given line    4

⇨y = −4x +

m = −4 , c =

condition for 

⇨ kଶ = (3)(16

⇨ kଶ = 49        

  ∴ k = ±7 

 

 

 

 

 

 

 

 

 

    

Find the value of k if 𝟒𝐱 + 𝐲 + 𝐤 = 𝟎 is a tangent to 

+ 𝟑𝐲𝟐 = 𝟑. 

Sol: Given eq’’n of ellipse 

3… (1) 

1 ⇨
୶మ

ଷ
+

୷మ

ଵ
= 1  

= 1 

4x + y + k = 0 … (2) 

k  {y = mx + c}   

−k 

 tangency cଶ = aଶmଶ + bଶ     

( ) 16) + 1  

         

  
ELLIPSE 

MATHEMAITCS -2B 

is a tangent to 

 

 

AIMSTUTORIAL 

Q.No: 13 & 14 

16. The distance of

from its centre is equal to 2. Find the eccentric angles.

Sol: given eq’’n of the ellipse 

⇨
୶మ

଺
+

୷మ

ଶ
= 1  ቂ

୶

ୟ

Compare with standard form 

  aଶ = 6 || bଶ = 2

 ⇨a = √6|| b =

 

Any point on the ellipse 

P (√6cosθ, √2sin

Centre C(0, 0) 

CP=2 

ට൫√6cosθ − 0൯
ଶ

⇨6cosଶθ + 2sin

⇨6cosଶθ + 2(1

⇨6cosଶθ + 2−2

⇨4cosଶθ = 2 

⇨4cosଶθ =
  ଵ   

ଶ
  

 

 

 

 

 

 

 

 

 

    
MATHEMAITCS 

The distance of a point on the ellipse 𝐱𝟐 + 𝟑

from its centre is equal to 2. Find the eccentric angles.

given eq’’n of the ellipse xଶ + 3yଶ = 6…..(1) 

ቂ
୶మ

ୟమ +
୷మ

ୠమ = 1ቃ 

Compare with standard form  

2   

√2   

Any point on the ellipse  

sinθ) 

൯
ଶ

+ ൫√2cosθ − 0൯
ଶ

 =2 

sinଶθ = 4 

− cosଶθ) = 4 

2cosଶθ = 4 

 ∴ cosθ =
ଵ

√ଶ
 

  
ELLIPSE 

MATHEMAITCS -2B 

𝟑𝐲𝟐 = 𝟔 

from its centre is equal to 2. Find the eccentric angles. 



 

 

AIMSTUTORIAL 

Q.No: 20 &21 

1. One focus of a hyperbola is (1, 

directrix is 𝒚

eccentricity is 3/2.

Sol: Given S (1, 

 e=  
ଷ

ଶ
 & 

 𝑙 ≡ 𝑦 = 2 

 

Let P (𝑥, 𝑦) be any point on hyperbola

W.K .T   
ௌ௉

௉ெ
=

 

⇨𝑆𝑃 = 𝑒𝑃𝑀 

 

ඥ(𝑥 − 1)ଶ + (

𝑆. 𝑂. 𝐵  

⇨4[(𝑥 − 1)ଶ

 

⇨4[𝑥ଶ + 1 −

 

⇨4𝑥ଶ + 4 − 8

 

 ∴4𝑥ଶ − 5𝑦ଶ −

 

 

 

 

 

 

 

 

 

    

One focus of a hyperbola is (1, -3) and the corresponding 

= 𝟐.find the eq’’n of the hyperbola if its 

eccentricity is 3/2. 

Given S (1, -3), 

be any point on hyperbola 

𝑒  

 

(𝑦 + 3)ଶ =
ଷ

ଶ

|௬ିଶ|

√଴మାଵమ
   

) + (𝑦 + 3)ଶ] = 9(𝑦 − 2)ଶ 

2𝑥 + 𝑦ଶ + 9 + 6𝑦]  = 9[𝑦ଶ + 4 −

8𝑥 + 4𝑦ଶ + 36 + 24𝑦  = 9𝑦ଶ +

− 8𝑥 + 60𝑦 + 4 = 0  

  
Quadratic expressions 

MATHEMAITCS -2A 

3) and the corresponding 

find the eq’’n of the hyperbola if its 

− 4𝑦]  

36 − 36𝑦  

 

 

AIMSTUTORIAL 

Q.No: 20 &21 

 

2. Find the eccentricity, foci, equations of direcrtices, length 

of latus rectum of the hyperbola

 

Sol: Given eq’’n of the hyperbola 

  𝑥ଶ − 4𝑦ଶ = 4 …

 

⇨
௫మ

ସ
−

௬మ

ଵ
= 1     

Compare with stand

  𝑎ଶ = 4 || 𝑏ଶ =

 ⇨𝑎 = 2|| 𝑏 = 1

 

(1). 𝑐𝑒𝑛𝑡𝑟𝑒 (0, 0

 

(2). 𝑒 = ට
௔మା௕మ

௔మ

(3). 𝑓𝑜𝑐𝑖 (±𝑎𝑒, 0

= (±ඥ5, 0)   

(4). 𝐿. 𝐿. 𝑅 =
ଶ௕మ

௔

(7). 𝐸𝑞ᇱᇱ𝑛𝑜𝑓 𝑑𝑖𝑟𝑒𝑐𝑡𝑟𝑖𝑐𝑒𝑠

⇨ 𝑥 = ±
ଶ

√ఱ

మ

⇨ √

 

 

 

 

 

 

 

 

    

Quadratic expressions

MATHEMAITCS 

Find the eccentricity, foci, equations of direcrtices, length 

of latus rectum of the hyperbola   𝒙𝟐 − 𝟒𝒚𝟐 = 𝟒. 

Given eq’’n of the hyperbola  

… … (1)       (÷ 𝑏𝑦 4) 

 ቂ
𝒙𝟐

𝒂𝟐 −
𝒚𝟐

𝒃𝟐 = 𝟏ቃ 

Compare with standard form  

1   

1   

( 0)    

=
√ହ

ଶ
   

0) = ቀ±2
√ହ

ଶ
, 0ቁ  

మ

=
ଶ.ଵ

ଶ
= 1  

𝑑𝑖𝑟𝑒𝑐𝑡𝑟𝑖𝑐𝑒𝑠  𝑥 = ±
௔

௘
  

√5𝑥 ± 4 = 0.  

  
Quadratic expressions 

MATHEMAITCS -2A 

Find the eccentricity, foci, equations of direcrtices, length 

 



 

 

AIMSTUTORIAL 

Q.No: 20 &21 

3. 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒄𝒄𝒆𝒏𝒕𝒓𝒊𝒄𝒊𝒕𝒚

𝑺𝒐𝒍: 𝐺𝑖𝑣𝑒𝑛 𝑒𝑞’’𝑛 𝑜𝑓

  16𝑦ଶ − 9𝑥ଶ

⇨
௫మ

ଵ଺
−

௬మ

ଽ
= −

𝐶𝑜𝑚𝑝𝑎𝑟𝑒 𝑤𝑖𝑡

  𝑎ଶ = 16 || 𝑏ଶ

 ⇨ 𝑎 = 4|| 𝑏 =

(1). 𝑐𝑒𝑛𝑡𝑟𝑒 (0

(2). 𝑒 = ට
௔మା

௕మ

(3). 𝑓𝑜𝑐𝑖 (0, ±

(4). 𝐿. 𝐿. 𝑅 =
ଶ

(5). 𝐿. 𝑜𝑓 𝑡𝑟𝑎𝑛𝑠

(6). 𝐿 . 𝑜𝑓 𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒

(7). 𝐸𝑞ᇱᇱ𝑛𝑜𝑓 𝑑𝑖𝑟𝑒𝑐𝑡𝑟𝑖𝑐𝑒𝑠

⇨ 𝑥 = ±
ଷ
ఱ

య

   ⇨ 5𝑥 ±

 

    

𝒆𝒄𝒄𝒆𝒏𝒕𝒓𝒊𝒄𝒊𝒕𝒚, 𝒇𝒐𝒄𝒊 & 𝑒𝒒ᇱᇱ𝒏𝒔 𝒐𝒇 

 𝒅𝒊𝒓𝒆𝒄𝒕𝒓𝒊𝒄𝒆𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒆𝒍𝒍𝒊𝒑𝒔𝒆  

𝟏𝟔𝒚𝟐 − 𝟗𝒙𝟐 = 𝟏𝟒𝟒 

 

𝑜𝑓 𝑡ℎ𝑒 ℎ𝑦𝑝𝑒𝑟𝑏𝑜𝑙𝑎   

= 144 … … (1)       (÷ 𝑏𝑦 4)  

 

−1     ቂ
௫మ

௔మ −
௬మ

௕మ = −1ቃ  

𝑤𝑖𝑡ℎ 𝑠𝑡𝑎𝑛𝑑𝑎𝑟𝑑 𝑓𝑜𝑟𝑚   
ଶ = 9     

= 3    

 

(0, 0)      

 

ට
ା௕మ

మ =
√ଽାଵ଺

ଷ
=

ହ

ଷ
    

 

( ±𝑏𝑒) = ቀ0, ±3.
ହ

ଷ
ቁ    = (0, ± 5)   

ଶ௔మ

௕
=

ଶ.ଵ଺

ଷ
=

ଷଶ

ଷ
   

 

𝑡𝑟𝑎𝑛𝑠𝑣𝑒𝑟𝑠𝑒 𝐴𝑥𝑖𝑠 = 2𝑎 = 8   

 

𝑐𝑜𝑛𝑗𝑢𝑔𝑎𝑡𝑒 𝐴𝑥𝑖𝑠 = 2𝑏 = 6   

 

𝑑𝑖𝑟𝑒𝑐𝑡𝑟𝑖𝑐𝑒𝑠 𝑦 = ±
௕

௘
    

± 9 = 0. 

  
Quadratic expressions 

MATHEMAITCS -2A 

 

 

 

AIMSTUTORIAL 

Q.No: 20 &21 

4. Show that the condition for the line

 𝒍𝒙 + 𝒎𝒚 + 𝒏 =
𝒙𝟐

𝒂𝟐 −
𝒚𝟐

𝒃𝟐 = 𝟏 𝒊𝒔 

 𝒂𝟐𝒍𝟐 − 𝒃𝟐𝒎𝟐 =

𝑺𝒐𝒍: Given eq’’n of the hyperbola
௫మ

௔మ −
௬మ

௕మ = 1 … . . (

 

Eq’’n   of tangent to (1) at P(

 
௫

௔
𝑠𝑒𝑐𝜃 +

௬

௕
𝑡𝑎𝑛𝜃

 

Given eq’’n of tangent 

𝑙𝑥 + 𝑚𝑦 + 𝑛 = 0

 

Eq’’n (2) & (3) represents same line

Comparing coefficients

 

⇨  
௔భ

௔మ
=

௕భ

௕మ
=

௖భ

௖మ
 

 

⇨
௦௘௖ఏ

௔.௟
=

௧௔௡ఏ

௕.௠
=

⇨ 𝑠𝑒𝑐𝜃 = −
௔௟

௡
  

secଶ𝜃 − 𝑡𝑎𝑛ଶ𝜃 =

 

⇨ቂ−
௔௟

௡
ቃ

ଶ
− ቂ−

௕௠

௡

 

⇨
௔మ௟మ

௡మ −
௕మ௠మ

௡మ =

 

∴ 𝑎ଶ𝑙ଶ − 𝑏ଶ𝑚ଶ =

    

Quadratic expressions

MATHEMAITCS 

Show that the condition for the line 

= 𝟎 to be a tangent to the hyperbola   

= 𝒏𝟐.  

Given eq’’n of the hyperbola 

(1)  

Eq’’n   of tangent to (1) at P(𝜃) is  

− 1 = 0 … . . (2)  

Given eq’’n of tangent  

0 … … (3)  

Eq’’n (2) & (3) represents same line 

omparing coefficients 

 

=
ିଵ

௡
   

  &    𝑡𝑎𝑛𝜃 = −
௕௠

௡
  

= 1  

ቂ
௕௠

௡
ቃ

ଶ
= 1 

1  

= 𝑛ଶ.  

  
Quadratic expressions 

MATHEMAITCS -2A 

to be a tangent to the hyperbola   



 

 

AIMSTUTORIAL 

Q.No: 20 &21 

5. find the eq’’n of tangents to the hyperbola 

which are  (i) parallel

(ii) Perpendicular to the line 

 

Sol: Given hyperbola

 3𝑥ଶ − 4𝑦ଶ =

 

⇨
ଷ௫మ

ଵଶ
−

ସ௬మ

ଵଶ
=

 

⇨
௫మ

ସ
−

௬మ

ଷ
= 1

(i) eq’’n of tangent parallel to 

                

𝑖𝑠  𝑦 = 𝑚𝑥 ±

 

⇨ 𝑦 = 1𝑥 ± ඥ

 

⇨ 𝑦 = 𝑥 ± 1    

 

(ii)  eq’’n of tangent perpendicular to 

                

𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑠𝑙𝑜𝑝𝑒

𝑖𝑠  𝑦 = 𝑚𝑥 ±

 

⇨ 𝑦 = −1𝑥 ±

 

⇨ 𝑦 = −𝑥 ± 1

    

find the eq’’n of tangents to the hyperbola 𝟑𝒙𝟐

which are  (i) parallel 

(ii) Perpendicular to the line 𝒚 = 𝒙 − 𝟕. 

Sol: Given hyperbola 

= 12… (1) 

= 1  

1          ∴ 𝑎ଶ = 4, 𝑏ଶ = 3 

eq’’n of tangent parallel to 𝑦 = 𝑥 − 7 

                {𝑦 = 𝑚𝑥 + 𝑐}       𝑚 = 1  

√𝑎ଶ𝑚ଶ − 𝑏ଶ     

ඥ4(1) − 3     

    or  𝑥 − 𝑦 ± 1 = 0 

(ii)  eq’’n of tangent perpendicular to 𝑦 = 𝑥 − 7 

                {𝑦 = 𝑚𝑥 + 𝑐}        𝑚 = 1 

𝑠𝑙𝑜𝑝𝑒 −
ଵ

௠
   = −

ଵ

ଵ
= −1  

√𝑎ଶ𝑚ଶ − 𝑏ଶ     

± ඥ4(1) − 3     

1    or  𝑥 + 𝑦 ± 1 = 0. 

  
Quadratic expressions 

MATHEMAITCS -2A 

𝟐 − 𝟒𝒚𝟐 = 𝟏𝟐 

 

 

AIMSTUTORIAL 

Q.No: 20 &21 

6. find the eq’’n of tangents to the hyperbola 

which are  (i) parallel

(ii) Perpendicular to the line 

Sol: Given hyperbola 

 𝑥ଶ − 4𝑦ଶ = 4… (1)

 

⇨
௫మ

ସ
−

ସ௬మ

ସ
= 1  

 

⇨
௫మ

ସ
−

௬మ

ଵ
= 1        

(i) eq’’n of tangent parallel to 

                {𝑚

𝑖𝑠  𝑦 = 𝑚𝑥 ± √𝑎

 

⇨ 𝑦 =
ଵ

ିଶ
𝑥 ± ට4

 

⇨ 2𝑦 = −𝑥 ± 0    

 

(ii)  eq’’n of tangent perpendicular to 

{𝑚 = −
௔

௕
𝑛}  𝑚 =

𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑠𝑙𝑜𝑝𝑒

𝑖𝑠  𝑦 = 2𝑥 ± √𝑎ଶ

 

⇨ 𝑦 = 2𝑥 ± ඥ4(

 

⇨ 𝑦 = 2𝑥 ± √15

    

Quadratic expressions

MATHEMAITCS 

find the eq’’n of tangents to the hyperbola 𝒙𝟐 − 𝟒

which are  (i) parallel 

(ii) Perpendicular to the line 𝒙 + 𝟐𝒚 = 𝟎.   

 

… (1) 

 

       ∴ 𝑎ଶ = 4, 𝑏ଶ = 1 

(i) eq’’n of tangent parallel to 𝑥 + 2𝑦 = 0 

𝑚 = −
௔

௕
  }   𝑚 = −

ଵ

ଶ
  

𝑎ଶ𝑚ଶ − 𝑏ଶ     

ට4(−
ଵ

ଶ
)ଶ − 1     

    or  𝑥 + 2𝑦 = 0 

(ii)  eq’’n of tangent perpendicular to 𝑥 + 2𝑦 =

= −
ଵ

ଶ
 

𝑠𝑙𝑜𝑝𝑒 −
ଵ

௠
   = −

ଵ

ି
భ

మ

= 2  

ଶ𝑚ଶ − 𝑏ଶ     

ඥ (4) − 1     

15    or 2𝑥 − 𝑦 ± √15   = 0 

  
Quadratic expressions 

MATHEMAITCS -2A 

𝟒𝒚𝟐 = 𝟒 

0    



 

 

AIMSTUTORIAL 

Q.No: 20 &21 

 

7. 𝑭𝒊𝒏𝒅 𝒕𝒉𝒆 𝒆𝒒’

 𝒇𝒐𝒄𝒊 𝒂𝒓𝒆

𝑆𝑜𝑙: 𝑔𝑖𝑣𝑒𝑛

(

⇨ 2𝑎𝑒

𝐸𝑞. 𝑜𝑓

 

 

 

 

 

 

 

 

 

 

    

’𝒏 𝒐𝒇 𝒕𝒉𝒆 𝒉𝒚𝒑𝒆𝒓𝒃𝒐𝒍𝒂 𝒘𝒉𝒐𝒔𝒆  

𝒂𝒓𝒆 (𝟒, 𝟐), (𝟖, 𝟐) 𝒂𝒏𝒅 𝒆𝒄𝒄𝒆𝒏𝒕𝒓𝒊𝒄𝒊𝒕𝒚

 

𝑔𝑖𝑣𝑒𝑛 𝑓𝑜𝑐𝑖 𝑎𝑟𝑒 𝑆 (4, 2), 𝑆’ (8, 2) 

𝑎𝑛𝑑 𝑒 =  2. 

𝐶𝑒𝑛𝑡𝑟𝑒 𝐶 =  𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑜𝑓 𝑆𝑆’  

(ℎ, 𝑘) = ൬
4 + 8

2
,
2 + 2

2
൰ = (6, 2)  

𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝑓𝑜𝑐𝑖 = 8  

𝑎𝑒 = 𝑆𝑆’ = ඥ(8 − 4)ଶ + (2 − 2)ଶ

⇨ 2𝑎𝑒 = 4 

⇨ 𝑎𝑒 = 2 

⇨ 𝑎 = 2/𝑒  ⇨ 𝑎 =
2

2
= 1 

𝑊. 𝐾. 𝑇  𝑏ଶ = 𝑎ଶ(𝑒ଶ − 1)  

⇨ 𝑏ଶ = 1(4 − 1) = 3 

𝑜𝑓 ℎ𝑦𝑝𝑒𝑟𝑏𝑜𝑙𝑎 
(𝑥 − ℎ)ଶ

𝑎ଶ
−

(𝑦 − 𝑘)ଶ

𝑏ଶ

⇨
(𝑥 − 6)ଶ

1
−

(𝑦 − 2)ଶ

3
= 1 

 

  
Quadratic expressions 

MATHEMAITCS -2A 

𝒆𝒄𝒄𝒆𝒏𝒕𝒓𝒊𝒄𝒊𝒕𝒚 𝒊𝒔 𝟐. 

) 

 

 

)ଶ = 4 

ଶ

= 1 

 

 

AIMSTUTORIAL 

Q.No: 20 &21 

8. Find the eccentricity, foci, equations of direcrtices, length 

of latus rectum of the ellipse

 𝟓𝒙

Sol: Given eq’’n of the hyperbola 

  5𝑥ଶ − 4𝑦ଶ + 20𝑥 +

⇨5𝑥ଶ + 20𝑥 − 4𝑦ଶ

⇨5[𝑥ଶ + 4𝑥] − 4[𝑦

⇨5[𝑥ଶ + 4𝑥 + 4 − 4]

⇨5[(𝑥 + 2)ଶ] − 20 −

⇨5[(𝑥 + 2)ଶ] − 4[(𝑦

           (÷ 𝑏𝑦 20) 

 

⇨
(௫ାଶ)మ

ସ
−

(௬ିଵ)మ

ହ

ቂ
(௫ି௛)మ

௔మ −
(௬ି௞)మ

௕మ =

Compare with standard form 

  𝑎ଶ = 4 || 𝑏ଶ =

 ⇨𝑎 = 2|| 𝑏 = √

(1). 𝑐𝑒𝑛𝑡𝑟𝑒 (ℎ, 𝑘

 

(2). 𝑒 = ට
௔మା௕మ

௔మ

(3). 𝑓𝑜𝑐𝑖 (ℎ ± 𝑎𝑒

= (−2 ± 3,1) =

 

(4). 𝐿. 𝐿. 𝑅 =
ଶ௕మ

௔

(5). 𝐸𝑞ᇱᇱ𝑛𝑜𝑓 𝑑𝑖𝑟𝑒𝑐𝑡𝑟𝑖

                      ⇨ 𝑥 + 2 =

⇨ 3𝑥 + 2 = 0 𝑎𝑛𝑑

    

Quadratic expressions

MATHEMAITCS 

Find the eccentricity, foci, equations of direcrtices, length 

of latus rectum of the ellipse  

𝟓𝒙𝟐 − 𝟒𝒚𝟐 + 𝟐𝟎𝒙 + 𝟖𝒚 = 𝟒 

Sol: Given eq’’n of the hyperbola  

+ 8𝑦 = 4 … … (1)   
ଶ + 8𝑦 = 4 

[𝑦ଶ − 2𝑦] = 4 

] − 4[𝑦ଶ − 2𝑦 + 1 − 1] = 98 

− 4[(𝑦 − 1)ଶ] + 4 = 4 

[ − 1)ଶ] = 20 

 

)మ

= 1 

= 1ቃ  

Compare with standard form  

5   

√5   

( 𝑘) = (−2, 1)    

=
√ସାହ

ଶ
=

ଷ

ଶ
  

𝑎𝑒, 𝑘) = ቀ−2 ± 2.
ଷ

ଶ
, 1ቁ  

) (1, 1)𝑎𝑛𝑑(−5, 1)   

మ

=
ଶ.ହ

ଶ
= 5  

𝑑𝑖𝑟𝑒𝑐𝑡𝑟𝑖𝑐𝑒𝑠 𝑥 − ℎ = ±
௔

௘
   

= ±
ଶ
య

మ

      ⇨ 𝑥 + 2 = ±
ସ

ଷ
  

𝑎𝑛𝑑 3𝑥 + 10 = 0  

  
Quadratic expressions 

MATHEMAITCS -2A 

Find the eccentricity, foci, equations of direcrtices, length 



 

 

AIMSTUTORIAL 

Q.No: 20 &21 

 

9. If 𝒆, 𝒆𝟏 are the eccentricities of a hyperbola and its 

conjugate hyperbola, prove that

Sol: 

Eq’’n of the hyperbola    

⇨its eccentricity e=

Eq’’n of conjugate hyperbola to (1) is 

   
௫మ

௔మ −
௬మ

௕మ = −

⇨its eccentricity 

𝐿. 𝐻. 𝑆 =
ଵ

௘మ +

 

=
ଵ

ೌమశ್మ

ೌమ

+
ଵ

ೌమశ

್మ

 

=
௔మ

௔మା௕మ +
௕మ

௔మା

 

=
௔మା௕మ

௔మା௕మ = 1 𝑅

 

 

 

 

 

 

 

 

 

 

    

are the eccentricities of a hyperbola and its 

conjugate hyperbola, prove that 
𝟏

𝒆𝟐 +
𝟏

𝒆𝟏
𝟐 = 𝟏. 

Eq’’n of the hyperbola    
௫మ

௔మ −
௬మ

௕మ = 1… (1) 

its eccentricity e=ට
௔మା௕మ

௔మ  

Eq’’n of conjugate hyperbola to (1) is  

−1… (2) 

its eccentricity 𝑒ଵ=ට
௔మା௕మ

௕మ  

+
ଵ

௘భ
మ  

ଵ

శ್మ

మ

  

మ

ା௕మ  

𝑅. 𝐻. 𝑆  

  
Quadratic expressions 

MATHEMAITCS -2A 

are the eccentricities of a hyperbola and its 

 

 

 

AIMSTUTORIAL 

Q.No: 20 &21 

 

10. If the eccentricity 

eccentricity of its conjugate hyperbola.

Sol: 

𝐺𝑖𝑣𝑒𝑛 𝑒 =
ହ

ସ
, 𝑒ଵ

𝑊. 𝐾. 𝑇    
ଵ

௘మ +
ଵ

௘భ
మ = 1.  

⇨ 
ଵ

ቀ
ఱ

ర
ቁ

మ +
ଵ

௘భ
మ = 1 

⇨
ଵ଺

ଶହ
+

ଵ

௘భ
మ = 1 

⇨
ଵ

௘భ
మ = 1 −

ଵ଺

ଶହ
 

 

⇨
ଵ

௘భ
మ =

ଶହିଵ଺

ଶହ
 

⇨
ଵ

௘భ
మ =

ଽ

ଶହ
 

⇨𝑒ଵ
ଶ =

ଶହ

ଽ
 

𝑒ଵ =
ହ

ଷ
  

 

 

 

 

 

 

 

 

 

 

 

 

    

Quadratic expressions

MATHEMAITCS 

If the eccentricity of a hyperbola is 5/4, then find the 

eccentricity of its conjugate hyperbola. 

=?   

 

  
Quadratic expressions 

MATHEMAITCS -2A 

of a hyperbola is 5/4, then find the 



 

 

AIMSTUTORIAL 

Q.No: 20 &21 

 

11. Show the angle b/w the two asymptotes of  a 

hyperbola 
𝒙𝟐

𝒂𝟐 −

Sol: eq’’ns of asymptotes of  
௫

௔
−

௬

௕
= 0 𝑎𝑛𝑑

𝑙𝑒𝑡 2𝜃 𝑏𝑒 𝑡ℎ𝑒 

 

Slope of the asymptote   

𝑡𝑎𝑛𝜃(𝑚) =
ି

ି

⇨𝜃 = tanିଵ ቀ

⇨2𝜃 = 2 tanି

 

𝑎𝑛𝑑  𝑠𝑒𝑐ଶ𝜃 =

 

                       =

 

    𝑠𝑒𝑐ଶ𝜃 = 𝑒ଶ

sec 𝜃 = 𝑒 ⇨ 𝜃

∴2 𝜃 = secିଵ

𝒉𝒆𝒏𝒄𝒆 𝟐𝜽 =

 

 

 

 

 

 

 

    

Show the angle b/w the two asymptotes of  a 

−
𝒚𝟐

𝒃𝟐 = 𝟏 𝒊𝒔 𝟐 𝐭𝐚𝐧ି𝟏 ቀ
𝒃

𝒂
ቁ 𝒐𝒓 𝟐 𝐬𝐞𝐜

eq’’ns of asymptotes of  
௫మ

௔మ −
௬మ

௕మ = 1 are  

𝑎𝑛𝑑
௫

௔
+

௬

௕
= 0  

 𝑎𝑛𝑔𝑙𝑒
௕

௪
𝑡ℎ𝑒 𝑎𝑠𝑦𝑚𝑝𝑡𝑜𝑡𝑒𝑠.  

Slope of the asymptote   
௫

௔
−

௬

௕
= 0 is  

ିଵ/௔

ିଵ/௕
 ⇨ 𝒕𝒂𝒏𝜽 = 

𝒃

𝒂
 

ቀ
௕

௔
ቁ 

ିଵ ቀ
௕

௔
ቁ 

= 1 + 𝑡𝑎𝑛ଶ𝜃  

= 1 +
௕మ

௔మ  

  

𝜃 = secିଵ 𝑒  

𝑒  

𝟐 𝐭𝐚𝐧ି𝟏 ቀ
𝒃

𝒂
ቁ 𝒐𝒓 𝟐 𝐬𝐞𝐜ି𝟏(𝒆)  

  
Quadratic expressions 

MATHEMAITCS -2A 

Show the angle b/w the two asymptotes of  a 

𝐬𝐞𝐜ି𝟏(𝒆). 

 

 

AIMSTUTORIAL 

Q.No: 20 &21 

 

12. Show that eq’’n of normal at P (
𝒙𝟐

𝒂𝟐 −
𝒚𝟐

𝒃𝟐 = 𝟏 is 
𝒂𝒙

𝒔𝒆𝒄𝜽

Sol: Eq’’n of the hyperbola    

𝑝(𝑎 𝑠𝑒𝑐𝜃, 𝑏 𝑡𝑎𝑛𝜃)be any point on(1)

Equation of the tangent at P (
௫௦௘௖ఏ

௔
−

௬௧௔௡ఏ

௕
= 1  

⇨- 
௬௧௔௡ఏ

௕
= −

௫௦௘௖ఏ

௔

⇨−𝑦 = −
௫௕௦௘௖ఏ

௔௧௔௡ఏ
+

Slope of the tangent

 

Slope of the tangent

 

Now eq’’n of normal at P (

(𝑦 − 𝑦ଵ) = 𝑚(𝑥 −

⇨ (𝑦 − 𝑏 𝑡𝑎𝑛𝜃) =

⇨ 𝑏 𝑠𝑒𝑐𝜃(𝑦 − 𝑏 𝑡𝑎𝑛𝜃

 

⇨ 𝑏𝑦 𝑠𝑒𝑐𝜃 − 𝑏ଶ 𝑠𝑒𝑐𝜃𝑡𝑎𝑛𝜃

= −𝑎 𝑥 𝑡𝑎𝑛𝜃 + 𝑎ଶ

⇨𝑎𝑥 𝑡𝑎𝑛𝜃 + 𝑏𝑦 𝑠𝑒𝑐𝜃

 

⇨𝑎𝑥
௧௔௡ఏ

௧௔௡ఏ௦௘௖ఏ
+ 𝑏𝑦

 

∴ 
௔௫

௦௘௖ఏ
+

௕௬

௧௔௡ఏ
= (𝑎ଶ

 

    

Quadratic expressions

MATHEMAITCS 

Show that eq’’n of normal at P (𝜽) to the hyperbola 
𝒂𝒙

𝒔𝒆𝒄𝜽
+

𝒃𝒚

𝒕𝒂𝒏𝜽
= 𝒂𝟐 + 𝒃𝟐. 

Eq’’n of the hyperbola    
௫మ

௔మ −
௬మ

௕మ = 1… (1) 

be any point on(1) 

Equation of the tangent at P (𝜽) is  

 

௫௦௘௖ఏ
+ 1 

+ 1 

Slope of the tangent =
௕ ௦௘௖ఏ

௔ ௧௔௡ఏ
   

Slope of the tangent= −
௔ ௧௔௡ఏ

௕ ௦௘௖ఏ
   

Now eq’’n of normal at P (𝜽) 

− 𝑥ଵ)  

) = −
௔ ௧௔௡ఏ

௕ ௦௘௖ఏ
(𝑥 − 𝑎 𝑠𝑒𝑐𝜃)  

𝑡𝑎𝑛𝜃) = −𝑎 𝑡𝑎𝑛𝜃(𝑥 − 𝑎 𝑠𝑒𝑐𝜃)   

𝑠𝑒𝑐𝜃𝑡𝑎𝑛𝜃  
ଶ 𝑡𝑎𝑛𝜃𝑠𝑒𝑐𝜃  

𝑠𝑒𝑐𝜃 = (𝑎ଶ + 𝑏ଶ)𝑡𝑎𝑛𝜃𝑠𝑒𝑐𝜃 

𝑏𝑦
௦௘௖ఏ

௧௔௡ఏ௦௘௖ఏ
= (𝑎ଶ + 𝑏ଶ) 

ଶ + 𝑏ଶ) 

  
Quadratic expressions 

MATHEMAITCS -2A 

) to the hyperbola 



 

 

AIMSTUTORIAL 

Q.No: 16 

1. …..𝑬𝒗𝒂𝒍𝒖𝒂𝒕𝒆

𝑺𝒐𝒍: lim௡⇾ஶ ∑

 

= lim௡⇾ஶ ∑௡
௜ୀ

 

= lim௡⇾ஶ ∑௡
௜ୀ

 

= lim௡⇾ஶ
ଵ

௡
∑

 
 
 
 

      = ∫
௫య

ଵା௫ర 𝑑𝑥
ଵ

଴

 

=
ଵ

ସ
∫

ସ௫య

ଵା௫ర 𝑑𝑥
ଵ

଴

 

=
ଵ

ସ
[log(1 + 𝑥

 

=
ଵ

ସ
[log 2 − log

 

=
ଵ

ସ
log 2  

 
 
 

 

∴ ∫ 𝑓(𝑥)𝑑𝑥
ଵ

଴

 

    

𝑬𝒗𝒂𝒍𝒖𝒂𝒕𝒆 𝐥𝐢𝐦𝒏⇾ஶ ∑
𝒊

𝒊𝟒 ା 𝒏𝟒
𝒏
𝒊ୀ𝟎 . 

∑
௜య

௜రା௡ర
௡
௜ୀ଴          [  ÷    𝑏𝑦    𝑛ସ] 

೔య

೙ర

೔ర

೙ర ା 
೙ర

೙ర

ୀ଴    

భ

೙
 ቀ

೔

೙
ቁ

య

 ቀ
೔

೙
ቁ

ర
 ା ଵ

ୀ଴    

∑
 ቀ

೔

೙
ቁ

య

 ଵାቀ
೔

೙
ቁ

ర
 

௡
௜ୀ଴    

𝑑𝑥  

𝑑𝑥  

𝑥ସ)]଴
ଵ  

log 1]   

( )𝑑𝑥 = = lim௡⇾ஶ
ଵ

௡
∑ 𝑓 ቀ

௜

௡
ቁ௡

௜ୀ଴    

  
Difinite integrals 

MATHEMAITCS -2B 

]

 

 

AIMSTUTORIAL 

Q.No: 16 

 

2.  𝐥𝐢𝐦𝒏⇾ஶ
√𝒏ା𝟏ା√𝒏

𝒔𝒐𝒍: lim௡⇾ஶ
√௡ା

 

lim௡⇾ஶ ቀ
ଵ

௡
ቁ ∑௡

௜ୀ

 

lim௡⇾ஶ ቀ
ଵ

௡
ቁ ∑௡

௜ୀ

 

lim௡⇾ஶ ቀ
ଵ

௡
ቁ ∑௡

௜ୀ

 
 
 
 

= ∫ √1 + 𝑥 𝑑𝑥 
ଵ

଴

 

= ∫ (1 + 𝑥)ଵ/ଶ𝑑𝑥
ଵ

଴

  

= ቈ
(𝟏ା𝒙)

𝟑
𝟐

𝟑

𝟐

቉
𝟎

𝟏

  

 

= 
𝟐

𝟑
ൣ𝟐𝟑/𝟐 − 𝟏𝟑/𝟐

 

=
ଶ

ଷ
ൣ2√2 − 1൧  

 
 
 
 

∴ ∫ 𝑓(𝑥)𝑑𝑥
ଵ

଴

 

    

Difinite integrals

MATHEMAITCS 

𝒏ା𝟐ା⋯ା√𝒏ା𝒏

𝒏√𝒏
. 

ାଵା√௡ାଶା⋯ା√௡ା௡

௡√௡
 

√௡ା௜

√௡ୀ଴   

ට
௡ା௜

௡ୀ଴   

ට1 +
௜

௡ୀ଴   

   

𝑑𝑥  

൧  

൧

( )𝑑𝑥 = = lim௡⇾ஶ
ଵ

௡
∑ 𝑓 ቀ

௜

௡
ቁ௡

௜ୀ଴    

  
Difinite integrals 

MATHEMAITCS -2B 



 

 

AIMSTUTORIAL 

Q.No: 16 

3.  𝐥𝐢𝐦𝒏⇾ஶ ቂ
𝟏

𝒏ା𝟏

 

Sol: lim௡⇾ஶ ቂ
ଵ

௡ାଵ
+

 

= lim௡⇾ஶ ቂ
ଵ

௡ାଵ
+

௡

 

= lim௡⇾ஶ ቀ
ଵ

௡
ቁ ቈ

ଵ

ଵା
భ

೙

 
 

= lim௡⇾ஶ
ଵ

௡
∑ ቈ

ଵ

௡
௜ୀ଴

 
 
 
 
 

= ∫   ቂ
ଵ

ଵ ା௫
ቃ 𝑑𝑥

ହ

଴
  

 

= [log(1 + 𝑥)]  𝟎
𝟓  

 
= [log(1 + 5) − log

 
= [log 6 − log 1] =

 
 
 
 
 

 

∴ ∫ 𝑓(𝑥)𝑑𝑥
௣

଴

    

ቂ +
𝟏

𝒏ା𝟐
+ ⋯ +

𝟏

𝟔𝒏
ቃ. 

+
ଵ

௡ାଶ
+ ⋯ +

ଵ

଺௡
ቃ 

ଵ

௡ାଶ
+ ⋯ +

ଵ

௡ାହ௡
ቃ  

ቈ +
ଵ

ଵା
మ

೙

+ ⋯ +
ଵ

ଵା
ఱ೙

೙

቉  

ቈ
ଵ

ଵ ା 
೔

೙

቉   

]  

log(1 + 0)]  

] = log 6  

( )𝑑𝑥 = lim௡⇾ஶ
ଵ

௡
∑ 𝑓 ቀ

௜

௡
ቁ

௣௡
௜ୀ଴    

  
Difinite integrals 

MATHEMAITCS -2B 

 

 

AIMSTUTORIAL 

Q.No: 16 

4. ∫    
𝒂𝒔𝒊𝒏𝒙ା𝒃𝒄𝒐𝒔𝒙

𝒄𝒐𝒔𝒙ା𝒔𝒊𝒏𝒙

𝝅/𝟐

𝟎

 

𝑠𝑜𝑙:   𝐼 = ∫    
௔௦௜௡௫ା

௖௢௦௫ା

గ/ଶ

଴

 
 
 
 

𝐼 = ∫    
௔௦௜௡ቀ

ഏ

మ
ି௫ቁା௕

ୡ୭ୱ (
ഏ

మ
ି௫)ାୱ୧୬

గ/ଶ

଴

 

𝐼 = ∫    
௔௖௢௦௫ା௕௦௜௡௫

௖௢௦௫ା௦௜௡

గ/ଶ

଴

 
𝑎𝑑𝑑𝑖𝑛𝑔 (1)& (2)  

= ∫  
௔௦௜௡௫ା௕௖௢௦௫

௖௢௦௫ା௦௜௡௫
𝑑𝑥

గ/ଶ

଴

  

𝐼 + 𝐼 = ∫    
௔௦௜௡௫ା௕௖௢௦௫

௖௢௦௫

గ/ଶ

଴

 

2𝐼 = ∫    
௦௜௖௫(௔ା௕)ା௖௢௦௫

௖௢௦௫ା

గ/ଶ

଴

 

2𝐼 = ∫    
(௔ା௕)(௦௜௖௫ା

(௖௢௦௫ା௦௜௡௫

గ/ଶ

଴

 

2𝐼 = (𝑎 + 𝑏)[𝑥]଴
గ/ଶ   

 

2𝐼 = (𝑎 + 𝑏) ቂ
గ

ଶ
− 0ቃ  

 

∴ ∫ 𝑓(𝑥)𝑑𝑥
௔

଴

    

Difinite integrals

MATHEMAITCS 

𝒃𝒄𝒐𝒔𝒙

𝒔𝒊𝒏𝒙
  𝒅𝒙 

ା௕௖௢௦௫

ା௦௜௡௫
 𝑑𝑥 … (1)  

ቁ ௕ୡ୭ୱ (
ഏ

మ
ି௫)

ୱ୧୬ (
ഏ

మ
ି௫)

𝑑𝑥  

𝑑𝑥 … (2)  

𝑑𝑥 + ∫
௔௖௢௦௫ା௕௦௜௡௫

௖௢௦௫ା௦௜௡௫
𝑑𝑥

గ/ଶ

଴
  

௕௖௢௦௫ା௔௖௢௦௫ା௕௦௜௡௫

௖௢௦௫ା௦௜௡
𝑑𝑥    

 
) ௖௢௦௫(௔ା௕)

ା௦௜௡௫
𝑑𝑥   

ା௖௢௦௫)

௦௜௡௫)
𝑑𝑥   = (𝑎 + 𝑏) ∫  1𝑑𝑥

గ/ଶ

଴
   

 

ቃ   = (𝑎 + 𝑏).
గ

ସ
    

( )𝑑𝑥 = ∫ 𝑓(𝑎 − 𝑥)𝑑𝑥
௔

଴
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5. ∫    
√𝒔𝒊𝒏𝒙

√𝒔𝒊𝒏𝒙ା√

𝝅/𝟑

𝝅/𝟔

 

𝑠𝑜𝑙:  𝐼 = ∫    
√

√௦௜௡௫

గ/ଷ

గ/଺

 
 
 
 

𝐼 = ∫    
ටୱ୧୬

ටୱ୧୬ (
ഏ

మ
ି௫)

గ/ଷ

గ/଺

 

𝐼 = ∫    
√ୡ୭ୱ ௫

√ୡ୭ୱ ௫ା√ୱ୧୬

గ/ଷ

గ/଺

 
𝑎𝑑𝑑𝑖𝑛𝑔 (1)& (2)  
 

𝐼 + 𝐼 = ∫    
√௦௜௡௫

√௦௜௡௫

గ/ଷ

గ/଺

2𝐼 = ∫  1𝑑𝑥
గ/ଷ

గ/଺
   

 
2𝐼 = [𝑥]   
 

2𝐼 = ቂ
గ

ଷ
−

గ

଺
ቃ   

 

2𝐼 =
గ

଺
    

             𝐼 =
గ

ଵଶ
     

 

 

∴ ∫ 𝑓(𝑥
௔

଴

 

    

𝒔𝒊𝒏𝒙

√𝒄𝒐𝒔𝒙
  𝒅𝒙 

√௦௜௡௫

௦௜௡௫ା√௖௢௦௫
  𝑑𝑥 … (1)  

ටୱ୧୬ (
ഏ

మ
ି௫)

)ାටୡ୭ୱ (
ഏ

మ
ି௫)

  𝑑𝑥  

௫

ୱ୧୬ ௫
𝑑𝑥 … (2)  

 

௦௜௡௫ ା√௖௢௦௫

௦௜௡௫ା√௖௢௦௫
  𝑑𝑥  

(𝑥)𝑑𝑥 = ∫ 𝑓(𝑎 + 𝑏 − 𝑥)𝑑𝑥
௔

଴
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6. ∫ 𝒔𝒊𝒏𝟒𝒙𝒄𝒐𝒔𝟔𝒙
𝟐𝝅

𝟎

𝑆𝑜𝑙:  

𝐼 = ∫ 𝑠𝑖𝑛ସ𝑥𝑐𝑜𝑠
ଶగ

଴

 
 

𝐼 = 2 ∫ 𝑠𝑖𝑛ସ𝑥𝑐𝑜𝑠
గ

଴

 
 

𝐼 = 2.2 ∫ 𝑠𝑖𝑛ସగ/ଶ

଴

∫ 𝑐𝑜𝑠௡𝑥 𝑠𝑖𝑛௠గ/ଶ

଴
(௡ିଵ)(௡ିଷ)(௡ିହ)…(

(௠ା௡)(௠ା௡ିଶ)(

 

𝐼 = 4.
ଷ.ଵ.ହ.ଷ.ଵ

ଵ଴.଼.଺.ସ.ଶ
 గ
ଶ

 

7. ∫ 𝒔𝒊𝒏𝟐𝒙𝒄𝒐𝒔𝟒𝝅/𝟐

ି𝝅/𝟐

𝑆𝑜𝑙:  

𝐼 = ∫ 𝑠𝑖𝑛ଶ𝑥𝑐𝑜𝑠
గ/ଶ

ିగ/ଶ

 

∴ ∫ 𝒇(𝒙)𝒅𝒙 =
𝒂

ି𝒂

 

𝐼 = 2 ∫ 𝑠𝑖𝑛ଶ𝑥𝑐𝑜𝑠
ഏ

మ
଴

∫ 𝑐𝑜𝑠௡𝑥 𝑠𝑖𝑛௠గ/ଶ

଴

(𝑛 − 1)(𝑛 −

(𝑚 + 𝑛

 

𝐼 = 2.
ଵ.ଷ.ଵ

଺.ସ.ଶ
 గ
ଶ

=
గ

ଵ଺
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𝒙  𝒅𝒙 

𝑐𝑜𝑠଺𝑥  𝑑𝑥  

𝑐𝑜𝑠଺𝑥  𝑑𝑥  

ସ𝑥𝑐𝑜𝑠଺𝑥  𝑑𝑥  
௠𝑥  𝑑𝑥 =  

) (௠ିଵ)(௠ିଷ)…

)(௠ା௡ିସ)…
ቀ

గ

ଶ
ቁ   

=
ଷగ

ଵଶ଼
 

𝟒𝒙  𝒅𝒙 

𝑐𝑜𝑠ସ𝑥  𝑑𝑥  

𝟐 ∫ 𝒇(𝒙)𝒅𝒙
𝒂

𝟎
  

𝑐𝑜𝑠ସ𝑥  𝑑𝑥  
௠𝑥  𝑑𝑥 =  

)( − 3)(𝑛 − 5) … (𝑚 − 1)(𝑚 − 3) …

𝑛)(𝑚 + 𝑛 − 2)(𝑚 + 𝑛 − 4) …

గ

ଵ଺
 

∴ ∫ 𝑓(𝑥)𝑑𝑥 =
ଶ௔

଴

∴ ∫ 𝑓(𝑥)𝑑𝑥 =
ଶ௔

଴
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) …
ቀ

𝜋

2
ቁ  

= 2 ∫ 𝑓(𝑥)𝑑𝑥
௔

଴
  

= 2 ∫ 𝑓(𝑥)𝑑𝑥
௔

଴
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8. ∫    
𝟏

𝟒ା𝟓𝒄𝒐𝒔𝒙

𝝅/𝟐

𝟎

𝑠𝑜𝑙:   
 
𝐿. 𝐿: 𝑥 = 0 ⇨

 

𝑈. 𝐿: 𝑥 =
గ

ଶ
⇨  

 

𝐼 = ∫    
ସାହ

గ/ଶ

଴

 

= ∫    
ଵ

ସାହ൤
భష೟మ

భశ೟మ

ଵ

଴

 

= ∫    
ଵ

ర(భశ೟మ)శ

భశ೟

ଵ

଴

 

= 2 ∫
ଵ

ସାସ௧మାହ

ଵ

଴

 

= 2 ∫
ଵ

ଽି௧మ 𝑑𝑡
ଵ

଴

 

= 2 ∫
ଵ

ଷమି௧మ 𝑑𝑡
ଵ

଴

=
ଶ

ଶ.(ଷ)
ቀlog ቚ

ଷା

ଷି

=
ଵ

ଷ
ቀlog ቚ

ଷାଵ

ଷିଵ
ቚ

 

=
ଵ

ଷ
(log 2 − log

 

=
ଵ

ଷ
(log 2) . 

 

    

𝟓𝒄𝒐𝒔𝒙
  𝒅𝒙 

𝑡 = 0  

  𝑡 = 1 

ଵ

ହ௖௢௦௫
  𝑑𝑥  

మ

మ൨
  ቀ

ଶௗ௧

 ଵା௧మቁ  

ଵ

శఱൣభష೟మ൧

೟మ

  ቀ
ଶௗ

 ଵା௧మቁ  

ହିହ௧మ 𝑑𝑡  

𝑑𝑡  

𝑑𝑡  

ቚ
ା௧

ି௧
ቚቁ

଴

ଵ
  

ቚ ቚ − log ቚ
ଷା଴

ଷି଴
ቚቁ  

log 1)  

)

Let t= 𝑡𝑎𝑛 ቀ
௫

ଶ
ቁ ;      

       𝑑𝑥= 
ଶௗ௧

 ଵା௧మ
 ;  

    cos 𝑥 =
ଵି௧మ

ଵା௧మ
  

 

∴ න
1

𝑎ଶ − 𝑥ଶ
𝑑𝑥 =

1

2𝑎
log

log 1 = 0 
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𝑎 + 𝑥
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9. Obtain a reduction formula for

Sol: Sol: I௡ = ∫ 𝑠𝑖𝑛
గ/ଶ

଴

Here 𝑈 = 𝑠𝑖𝑛௡ିଵ𝑥 ⇨

 V=sinx ⇨∫ 𝑠𝑖𝑛𝑥𝑑𝑥

By using integration by parts
   

𝐈𝒏 = [𝑠𝑖𝑛௡ିଵ𝑥. (−𝑐𝑜𝑠𝑥

− ∫ (𝑛 − 1)𝑠𝑖𝑛௡ି𝝅/𝟐

𝟎

 

𝐈𝒏 = [0 − 0] + (n-1)

 
 

= (𝒏 + 𝟏) ∫ 𝑠𝑖𝑛௡𝝅/𝟐

𝟎

 

= (𝒏 + 𝟏) ∫ (𝑠𝑖𝑛
𝝅/𝟐

𝟎

 

= (𝒏 + 𝟏) ∫ 𝑠𝑖𝑛௡𝝅/𝟐

𝟎

 
I௡ = (n − 1)I௡ିଶ −

 

I௡ + (𝑛 − 1)I௡=(n −

 

I௡(1 + 𝑛 − 1)=(n −

 

I௡(𝑛)=(n − 1)I௡ିଶ 
 

I௡=
(௡ିଵ)

௡
.

(௡ିଷ)

(௡ିଶ)
.

(௡ିହ

௡ିସ

    

Difinite integrals
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Obtain a reduction formula for  ∫ 𝒔𝒊𝒏𝒏𝒙 𝒅𝒙
𝝅/𝟐

𝟎
. 

𝑠𝑖𝑛௡𝑥 𝑑𝑥 =∫ 𝑠𝑖𝑛௡ିଵ𝑥. 𝑠𝑖𝑛𝑥 𝑑𝑥 

𝑈′ =  (𝑛 − 1) 𝑠𝑖𝑛௡ିଶ𝑥(𝑐𝑜𝑠𝑥) 

𝑠𝑖𝑛𝑥𝑑𝑥 = −𝑐𝑜𝑠𝑥 + 𝑐 

By using integration by parts 

( 𝑐𝑜𝑠𝑥)]଴
஠/ଶ

  
ିଶ𝑥(𝑐𝑜𝑠𝑥)(−𝑐𝑜𝑠𝑥)]𝑑𝑥  

1)∫ 𝑠𝑖𝑛௡ିଶ𝑥 𝑐𝑜𝑠ଶ𝑥𝑑𝑥
𝝅/𝟐

𝟎
 

௡ିଶ𝑥(1 − 𝑠𝑖𝑛ଶ𝑥)𝑑𝑥  

𝑠𝑖𝑛௡ିଶ𝑥−𝑠𝑖𝑛௡ିଶ𝑥𝑠𝑖𝑛ଶ𝑥)𝑑𝑥  

௡ିଶ𝑥𝑑𝑥-(𝒏 + 𝟏) ∫ 𝑠𝑖𝑛௡𝑥𝑑𝑥
𝝅/𝟐

𝟎
 

(𝑛 − 1)I௡  

− 1)I௡ିଶ 

− 1)I௡ିଶ 

 

ହ)

ସ
… . .

గ

ଶ
     𝑖𝑓 𝑛   𝑖𝑠 𝑒𝑣𝑒𝑛 

න(𝑈𝑉)𝑑𝑥 = 𝑈 න 𝑉𝑑𝑥 − න[
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10. Evaluate

Sol: ∫ 𝑥 tanିଵ

଴

   ℎ𝑒𝑟𝑒 𝑢 = tanିଵ 𝑥

 𝑣 = 𝑥 ⇨ ∫ 𝑥 𝑑𝑥 =

   ∫(𝑢𝑣)𝑑𝑥 = 𝑈 ∫ 𝑉𝑑𝑥

𝐼 = ቂtanିଵ 𝑥 .
௫మ

ଶ
ቃ

଴

ଵ

 

𝐼 = ቂtanିଵ 1 .
ଵ

ଶ
− tan

 

𝐼 = ቂగ

ସ
.

ଵ

ଶ
− 0ቃ −

ଵ

ଶ
∫

଴

 

𝐼 = ቂగ

଼
ቃ −

ଵ

ଶ
∫

ଵା௫మ

ଵା௫మ  
ଵ

଴

 

𝐼 = ቂగ

଼
ቃ −

ଵ

ଶ
∫ 1  𝑑𝑥

ଵ

଴

 

𝐼 = ቂగ

଼
ቃ −

ଵ

ଶ
[𝑥]଴

ଵ
+

 

𝐼 = ቂగ

଼
ቃ −

ଵ

ଶ
[1 − 0]

 

𝐼 = ቂగ

଼
ቃ −

ଵ

ଶ
+

ଵ

ଶ
ቂ

గ

ସ
ቃ 

 

𝐼 = ቂగ

଼
ቃ −

ଵ

ଶ
+ ቂ

గ

଼
ቃ =

 
 

    

Evaluate∫ 𝒙 𝐭𝐚𝐧ି𝟏 𝒙 𝒅𝒙
𝟏

𝟎
. 

ିଵ 𝑥 𝑑𝑥    𝑏𝑦 𝑢𝑠𝑖𝑛𝑔 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑏𝑦

𝑥  ⇨ 𝑢ᇱ =
ଵ

ଵା௫మ    

=
௫మ

ଶ
+ 𝑐 

𝑉𝑑𝑥 − ∫[𝑈′ ∫ 𝑉𝑑𝑥]𝑑𝑥  

ቃ
ଵ

− ∫
ଵ

ଵା௫మ  
௫మ

ଶ
 𝑑𝑥

ଵ

଴
  

tanିଵ 0 .
଴

ଶ
ቃ −

ଵ

ଶ
∫

௫మ

ଵା௫మ   𝑑𝑥
ଵ

଴
  

∫
ଵା௫మିଵ

ଵା௫మ   𝑑𝑥
ଵ

଴
  

  𝑑𝑥 +
ଵ

ଶ
∫

ଵ

ଵା௫మ   𝑑𝑥
ଵ

଴
  

𝑑𝑥 +
ଵ

ଶ
∫

ଵ

ଵା௫మ   𝑑𝑥
ଵ

଴
  

ଵ

ଶ
[tanିଵ 𝑥 ]଴

ଵ 

] +
ଵ

ଶ
[tanିଵ 1 − tanିଵ 0  ] 

ቂ ቃ 

ቃ = 𝐼 = ቂగ

ସ
ቃ −

ଵ

ଶ
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11. 𝑬𝒗𝒂𝒍𝒖𝒂𝒕𝒆

Sol: 
 

𝐼 = ∫ sin ቂ
ଶ௫

ଵା ௫మቃ
ଵ

଴

𝑙𝑒𝑡 𝑥 = tan 𝜃 ⇨

𝑑𝑥 = 𝑠𝑒𝑐ଶ𝜃𝑑𝜃  
 
      U.L         

𝜃

= tanିଵ 𝑥 
 
𝜃

= tanିଵ 1 
 

𝜃 =
𝜋

4
 

𝜃

= tan

 
𝜃

= tan

 
𝜃

 

 
 

= ∫ sin ቂ
ଶ ୲ୟ୬

ଵା ௧௔௡

గ/ସ

଴

= ∫ sin[sin 2𝜃
గ/ସ

଴

= 2 ∫ 𝜃
గ/ସ

଴
.  𝑠𝑒𝑐ଶ

𝑏𝑦 𝑢𝑠𝑖𝑛𝑔 𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛

ℎ𝑒𝑟𝑒 𝑢 = 𝜃 ⇨ 𝑢ᇱ = 1

 𝑣 = 𝑠𝑒𝑐ଶ𝜃 ⇨ ∫ 𝑠𝑒𝑐ଶ𝜃𝑑𝜃

   ∫(𝑢𝑣)𝑑𝑥 = 𝑈 ∫ 𝑉𝑑𝑥
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𝑬𝒗𝒂𝒍𝒖𝒂𝒕𝒆 ∫ 𝐬𝐢𝐧 ቂ
𝟐𝒙

𝟏 ା 𝒙𝟐ቃ
𝟏

𝟎
𝒅𝒙 

ቃ 𝑑𝑥  

𝜃 = tanିଵ 𝑥  
 

        L.L 

tanିଵ 𝑥 

tanିଵ 0 

𝜃 = 0 

୲ୟ୬ ఏ

௧௔௡మఏ
ቃ 𝑠𝑒𝑐ଶ𝜃𝑑𝜃  

𝜃] 𝑠𝑒𝑐ଶ𝜃𝑑𝜃  
ଶ𝜃𝑑𝜃  

𝑖𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛 𝑏𝑦 𝑝𝑎𝑡𝑟𝑠   

1    

𝜃𝑑𝜃  = 𝑡𝑎𝑛𝜃 + 𝑐 

𝑉𝑑𝑥 − ∫[𝑈′ ∫ 𝑉𝑑𝑥]𝑑𝑥  
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𝐼 = 2[𝜃 tan 𝜃

 

𝐼 = 2 ቂ
గ

ସ
  1 −

 

𝐼 = ቂ
గ

ଶ
ቃ − ൣlog

 

𝐼 =
గ

ଶ
− log √2

 

12. ∫ (𝟏𝟔 −
𝟒

𝟎

𝑺𝒐𝒍:   

𝐼 = ∫ (16 − 𝑥
ସ

଴

 
𝒑𝒖𝒕 𝒙 = 𝟒𝒔𝒊𝒏𝜽

      U.L         

4 = 4𝑠𝑖𝑛𝜃 
 
𝜃

= sinିଵ 1 
 

𝜃 =
𝜋

2
 

𝑥

 
𝜃

=

 

 

 

𝐼 = 4 ∫ [16
గ/ସ

଴

 

𝐼 = 4 ∫ (16
గ/ସ

଴

    

𝜃]଴
గ/ସ

− ∫ tan 𝜃  𝑑𝜃
ഏ

ర
଴

  

𝐼 = 2 ቂ
𝜋

4
  tan

𝜋

4
ቃ − [log 𝑠𝑒𝑐𝜃]଴

గ/ସ

0ቃ − ቂlog 𝑠𝑒𝑐
గ

ସ
− log 𝑠𝑒𝑐0ቃ  

ൣlog √2 − log 1൧  

2  

− 𝒙𝟐)𝟓/𝟐𝒅𝒙 

𝑥ଶ)ହ/ଶ𝑑𝑥  

𝟒𝒔𝒊𝒏𝜽 ⇨ 𝒅𝒙 = 𝟒𝒄𝒐𝒔𝜽𝒅𝜽  
        L.L 

𝑥 = 4𝑠𝑖𝑛𝜃 
 
𝜃

= sinିଵ 0 
 

𝜃 = 0 
 

[16 − 16𝑠𝑖𝑛ଶ𝜃]ହ/ଶ𝑐𝑜𝑠𝜃 𝑑𝜃  

(16)ହ/ଶ[1 − 𝑠𝑖𝑛ଶ𝜃]ହ/ଶ𝑐𝑜𝑠𝜃 𝑑𝜃  
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𝐼 = 4(4)ହ ∫ [𝑐𝑜𝑠
గ/ସ

଴

 

𝐼 = (4)଺ ∫ 𝑐𝑜𝑠
గ/ସ

଴

I௡= 
(௡ିଵ)

௡
.

(௡ିଷ)

(௡ିଶ)
.

(௡ିହ)

௡ିସ

 

I = 4଺.
ହ

଺
.

ଷ

ସ
.

ଵ

ଶ
.

஠

ଶ
 = 640

 
13. Find the area enclosed by the curves

𝒚 = 𝟑𝒙 𝒂𝒏𝒅 𝒚 =

𝑺𝒐𝒍: Given eq’’n 

 𝑦 = 6𝑥 − 𝑥ଶ … (

 𝑠𝑜𝑙𝑣𝑖𝑛𝑔  (1)𝑎𝑛𝑑

6𝑥 − 𝑥ଶ=3𝑥 

⇨𝑥ଶ- 3𝑥 = 0 

 ⇨𝑥(𝑥 - 3) = 0 

𝑥 = 0 𝑜𝑟 𝑥 = 3  

Required Area =∫ ൣ(1
ଷ

଴

=∫ ൣ6𝑥 − 𝑥ଶ— 3
ଷ

଴

= ∫ [3𝑥 − 𝑥ଶ]
ଷ

଴
𝑑𝑥

= ቂ
ଷ௫మ

ଶ
−

௫య

ଷ
ቃ

଴

ଷ

  

 

=
ଷ

ଶ
[3ଶ − 0ଶ]- 

ଵ

ଷ
[

 

=
ଶ଻

ଶ
− 9 =

ଶ଻ିଵ଼

ଶ

 

    

Difinite integrals
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[𝑐𝑜𝑠ଶ𝜃]ହ/ଶ𝑐𝑜𝑠𝜃 𝑑𝜃  

𝑐𝑜𝑠଺𝜃  𝑑𝜃  

… . .
గ

ଶ
      

= 640𝜋 

Find the area enclosed by the curves 

= 𝟔𝒙 − 𝒙𝟐 . 

 

(1)     𝑦 = 3𝑥 … . . (2)  

)𝑎𝑛𝑑 (2)  

 

 

ൣ(1)— (2)൧ 𝑑𝑥 

3𝑥൧ 𝑑𝑥  

] 𝑑𝑥  

ቃ  

] [3ଷ − 0ଷ]  

ଵ଼
=

ଽ

ଶ
 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠  
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14. Find the area enclosed by the curves

𝒚𝟐 = 𝟒𝒙 𝒂𝒏𝒅

Sol: 

Given eq’’n    

𝒙𝟐 = 𝟒𝒚 ⇨ 𝒚

 𝑠𝑜𝑙𝑣𝑖𝑛𝑔  (1)𝑎𝑛𝑑

√4𝑥  =  
𝒙𝟐

ସ
    S.O.B

 ⇨4𝑥 =
𝒙𝟒

ଵ଺
     

⇨ 64𝑥 = 𝒙𝟒  

⇨ 64𝑥 − 𝒙𝟒 =

⇨ 𝑥(64 − 𝒙𝟑)

𝑥 = 0 𝑜𝑟 𝑥ଷ =

 

 

Required Area =

=∫ ቂ√4𝑥 −
𝒙

ସ

ସ

଴

 

= ∫ ቂ2𝑥ଵ/ଶ −
ସ

଴

 

= ቂ
ଶ௫య/మ

ଷ/ଶ
−

௫య

ସ.ଷ
ቃ

 

=
ସ

ଷ
ൣ4ଷ/ଶ − 0ଶ

 

=
ସ

ଷ
[8] −  

ଵ

ଵଶ
[

 

=
ଷଶ

ଷ
−

ଵ଺

ଷ
=

ଵ଺

ଷ

    

Find the area enclosed by the curves 

𝒂𝒏𝒅  𝒙𝟐 = 𝟒𝒚 . 

     𝑦ଶ = 4𝑥 ⇨ 𝑦 = √4𝑥 … (1) 

=
𝒙𝟐

ସ
… . . (2)  

( )𝑎𝑛𝑑 (2)  

S.O.B 

 

  

= 0   

) = 0   

= 64 ⇨𝑥 = 4 

Required Area =∫ ൣ(1)— (2)൧
ସ

଴
𝑑𝑥 

𝒙𝟐

ସ
ቃ 𝑑𝑥  

−
௫మ

ସ
ቃ 𝑑𝑥  

ቃ
଴

ସ

  

ଶ൧- 
ଵ

ଵଶ
[4ଷ − 0ଷ]  

[64]   

ଵ଺

ଷ
 𝑠𝑞. 𝑢𝑛𝑖𝑡𝑠  

  
Difinite integrals 
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Differential equations: 
variable and its derivatives w. r. t one or more independent 
variables is called a differential equation.

Order of differential 
equation is the order of the highest derivative occurring in it.

Degree of differential equation: 
equation is the degree of the highest derivative occurring in it 
when the derivatives are made 

Solutions of differential equations of the first order and first 
degree: 

 Variables separable method.

 Homogeneous equations.

 Non-Homogeneous equations:

 Linear equation:

 Equation reducible to linear form:

 

Variable separable metho

To solve 
ௗ௒

ௗ௑
 = 𝑋𝑌,where X is a function of x only and Y is a 

function of y only. 

Bring all the terms of x and dx on one side, the terms of y and 

dy on the other side.

Integrate both sides and add an arbitrary constant on one side.

1. Solve 
𝒅𝒚

𝒅𝒙
= 𝒆𝒙

Sol: 
ௗ௬

ௗ௫
= 𝑒௫ି௬

 

⇨
  ௗ௬

ௗ௫
=

௘ೣ

௘೤ +
௫

௘

    

Differential equations: An equation involving one dependent 
variable and its derivatives w. r. t one or more independent 
variables is called a differential equation. 

Order of differential equation: The order of a differential 
equation is the order of the highest derivative occurring in it.

differential equation: Degree of a differential 
equation is the degree of the highest derivative occurring in it 
when the derivatives are made free from the radical sign.

Solutions of differential equations of the first order and first 

Variables separable method. 

Homogeneous equations. 

Homogeneous equations: 

Linear equation: 

Equation reducible to linear form: 

Variable separable method. 

where X is a function of x only and Y is a 

 

Bring all the terms of x and dx on one side, the terms of y and 

dy on the other side. 

Integrate both sides and add an arbitrary constant on one side.

𝒙ି𝒚 + 𝒙𝟐𝒆ି𝒚 

௬ + 𝑥ଶ𝑒ି௬ 

௫మ

௘೤ 

  
Differential equations 
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An equation involving one dependent 
variable and its derivatives w. r. t one or more independent 

The order of a differential 
equation is the order of the highest derivative occurring in it. 

Degree of a differential 
equation is the degree of the highest derivative occurring in it 

free from the radical sign. 

Solutions of differential equations of the first order and first 

where X is a function of x only and Y is a 

Bring all the terms of x and dx on one side, the terms of y and 

Integrate both sides and add an arbitrary constant on one side. 
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⇨
  ௗ௬

ௗ௫
=

௘ೣା௫మ

௘೤  

⇨𝑒௬𝑑𝑦 = (𝑒௫ +

 

⇨∫ 𝑒௬𝑑𝑦 = ∫(𝑒

 

⇨𝑒௬ = 𝑒௫ + 2𝑥

∴𝑒௬ = 𝑒௫ + 2𝑥 +

 

2. Solve (𝒙𝒚𝟐 + 𝒙)

 

Sol: (𝑥𝑦ଶ + 𝑥)dx+ 

 

⇨ (𝑦ଶ + 1)𝑥dx+ (

 

÷ 𝑏𝑦 (𝑦ଶ + 1)( 𝑥

 

⇨
௫

 ( ௫మାଵ)
+

௬

(௬మା

 

⇨
1

2
න

 ( 

 

⇨
ଵ

ଶ
log(1 + 𝑥ଶ)

 

⇨ log(1 + 𝑥ଶ)(1

 

∴ (1 + 𝑥ଶ)(1 + 𝑦

 

 

 

    

Differential

MATHEMAITCS 

+ 𝑥ଶ)𝑑𝑥 

௫ + 𝑥ଶ)𝑑𝑥 

+ 𝑐 

+ 𝑐 

dx+ ( 𝒚𝒙𝟐 + 𝒚) 𝒅𝒚=0. 

dx+ ( 𝑦𝑥ଶ + 𝑦) dy=0. 

dx+ ( 𝑥ଶ + 1) y dy=0. 

𝑥ଶ + 1) 

ାଵ)
= 0  

න
2𝑥

 𝑥ଶ + 1)
𝑑𝑥 + 

1

2
න

2𝑦

(𝑦ଶ + 1)
𝑑𝑦 =

) +
ଵ

ଶ
log(1 + 𝑦ଶ) =

ଵ

ଶ
log 𝑐  

)(1 + 𝑦ଶ) = log 𝑐  

( 𝑦ଶ) = 𝑐   

  
Differential equations 
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3. Solve 
𝒅𝒚

𝒅𝒙
+

𝒚𝟐ା

𝒙𝟐ା

 

Sol: 
ௗ௬

ௗ௫
= −

௬మ

௫మ

 

⇨
ௗ௬

௬మା௬ାଵ
= −

 

⇨
ௗ௬

௬మା௬ାቀ
భ

మ
ቁ

మ
ିቀ

 

⇨ ∫
ଵ

ቀ௬ା
భ

మ
ቁ

మ
ି൬

√
మ

 

∴ ∫
ଵ

௫మା௔మ 𝑑𝑥 =

 

⇨
ଵ

√య

మ

tanିଵ ቆ
௬

 

∴ tanିଵ ቀ
ଶ௬ାଵ

√ଷ

 

 

 

 

 

 

 

 

 

 

 

    

ା𝒚ା𝟏

ା𝒙ା𝟏
= 𝟎 

మା௬ାଵ
మା௫ାଵ

 

−
ௗ௫

௫మା௫ାଵ
  

ቁ ቀ
భ

మ
ቁ

మ
ାଵ

= −
ௗ௫

௫మା௫ାቀ
భ

మ
ቁ

మ
ିቀ

భ

మ
ቁ

మ
ାଵ

   

൬
√య

మ
൰

మ 𝑑𝑦 + ∫
ଵ

ቀ௫ା
భ

మ
ቁ

మ
ି൬

√య

మ
൰

మ 𝑑𝑥   

=
ଵ

௔
tanିଵ(

௫

௔
) + 𝑐  

ቆ
௬ା

భ

మ

√య

మ

ቇ +
ଵ

√య

మ

tanିଵ ቆ
௫ା

భ

మ

√య

మ

ቇ = 𝑐  

ଵ
ቁ + tanିଵ ቀ

ଶ௫ାଵ

√ଷ
ቁ = 𝑐  

  
Differential equations 
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4. Solve (𝒆𝒙 + 𝟏)𝒚𝒅𝒚

 

Sol: (𝑒௫ + 1)𝑦𝑑𝑦

 

÷ 𝑏𝑦 (𝑒௫ + 1)(𝑦

 

⇨
(௘ೣାଵ)௬ௗ௬

(௘ೣାଵ)(௬ାଵ)
+

 

⇨ ∫
௬

(௬ାଵ)
𝑑𝑦 + ∫

 

⇨ ∫
௬ାଵିଵ

(௬ାଵ)
𝑑𝑦 +

 

⇨ ∫ ቀ
௬ାଵ

(௬ାଵ)
−

ଵ

(௬ା

 

⇨ ∫ 1𝑑𝑦 − ∫
ଵ

(௬ା

 

⇨ 𝑦 − log(𝑦 + 1

 

⇨ 𝑦 = log(𝑦 + 1

 

⇨ 𝑦 = log(𝑦 + 1

 

⇨ 𝑒௬ = 𝑐(𝑦 + 1

 

                      𝑜𝑟  

 

  𝑒௬  𝑒௫ = 𝑐(𝑦 +

 

  𝑒௫ା௬ = 𝑐(𝑦 + 1

    

Differential
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)𝒚𝒅𝒚 + (𝒚 + 𝟏)𝒅𝒙 = 𝟎 

)𝑦𝑑𝑦 + (𝑦 + 1)𝑑𝑥 = 0 

)(𝑦 + 1)  

(௬ାଵ)ௗ௫

(௘ೣାଵ)(௬ାଵ)
= 0  

∫
ଵ

(௘ೣାଵ)
𝑑𝑥 = 0  

∫
ଵ

ቀ
భ

೐షೣାଵቁ
𝑑𝑥 = 0  

ଵ

( ାଵ)
ቁ 𝑑𝑦 + ∫

௘షೣ

(ଵା௘షೣ)
𝑑𝑥 = 0  

ଵ

( ାଵ)
𝑑𝑦 − ∫

ି௘షೣ

(ଵା௘షೣ)
𝑑𝑥 = 0  

1) − log(1 + 𝑒ି௫) = log 𝑐  

1) + log(1 + 𝑒ି௫) + log 𝑐  

1)(1 + 𝑒ି௫)𝑐  

1)(1 + 𝑒ି௫)  

+ 1)(1 + 𝑒௫)  

1)(1 + 𝑒௫)  

  
Differential equations 
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5. Solve 𝒚 − 𝒙
𝒅𝒚

𝒅𝒙

 

Sol: 𝑦 − 𝑥
ௗ௬

ௗ௫
=

 

⇨ 𝑥
ௗ௬

ௗ௫
+ 5

ௗ௬

ௗ௫

 

⇨(x+5)
ௗ௬

ௗ௫
=

 

⇨
ௗ௬

௬(ଵିହ௬)
=

ௗ௫

(୶

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

𝒅𝒚

𝒅𝒙
= 𝟓(𝒚𝟐 +

𝒅𝒚

𝒅𝒙
) 

= 5𝑦ଶ + 5
ௗ௬

ௗ௫
 

= 𝑦 − 5𝑦ଶ 

𝑦(1 − 5𝑦) 

ௗ௫

୶ାହ)
 

  
Differential equations 

MATHEMAITCS -2B 

 

 

AIMSTUTORIAL 

Laq Q.No  17 

6. Solve 
𝒅𝒚

𝒅𝒙
=

𝒙(𝟐𝒍𝒐𝒈𝒙

𝒔𝒊𝒏𝒚ା

 

Sol: 
ௗ௬

ௗ௫
=

௫(ଶ௟௢௚௫

௦௜௡௬ା௬௖௢௦௬

⇨ (𝑠𝑖𝑛𝑦 + 𝑦𝑐𝑜𝑠𝑦)𝑑𝑦

⇨ ∫ 𝑠𝑖𝑛𝑦 𝑑𝑦 + ∫

= 2 ∫ 𝑥. 𝑙𝑜𝑔𝑥𝑑𝑥

⇨ −𝑐𝑜𝑠𝑦 + 𝑦 ∫ 𝑐𝑜𝑠𝑦

= 2 ቄ𝑙𝑜𝑔𝑥 ∫ 𝑥 𝑑𝑥

 

⇨ −𝑐𝑜𝑠𝑦 + 𝑦𝑠𝑖𝑛𝑦

= 2 ቄ
௫మ

ଶ
log 𝑥 − ∫

 

⇨ −𝑐𝑜𝑠𝑦 + 𝑦𝑠𝑖𝑛𝑦

= 𝑥ଶ𝑙𝑜𝑔𝑥 −
௫మ

ଶ
+

7. Solve √𝟏 − 𝒙𝟐𝒅𝒙

 

Sol: √1 − 𝑥ଶ𝑑𝑥 +

 

Integrating on both sides

∫ √1 − 𝑥ଶ𝑑𝑥 + ∫

 

          {∴∫ √𝑎ଶ − 𝑥ଶ𝑑𝑥

 
୶

ଶ
√1 − 𝑥ଶ +

ଵ

ଶ
sin

 

∴ x√1 − 𝑥ଶ + sin

    

Differential

MATHEMAITCS 

𝟐𝒍𝒐𝒈𝒙ା𝟏)

𝒚𝒄𝒐𝒔𝒚
 

௟௢௚௫ାଵ)

௬௖௢௦௬
 

= (2𝑥𝑙𝑜𝑔𝑥 + 𝑥)𝑑𝑥     

∫ 𝑦. 𝑐𝑜𝑠𝑦 𝑑𝑦  

+ ∫ 𝑥𝑑𝑥  

𝑐𝑜𝑠𝑦 𝑑𝑦 − ∫ ቂ
ௗ௬

ௗ௬
∫ 𝑐𝑜𝑠𝑦 𝑑𝑦ቃ 𝑑𝑦  

𝑑𝑥 − ∫ ቂ
ௗ

ௗ௫
(log 𝑥) ∫ 𝑥 𝑑𝑥ቃ 𝑑𝑥ቅ  

𝑦𝑠𝑖𝑛𝑦 + 𝑐𝑜𝑠𝑦  

∫
ଵ

௫

௫మ

ଶ
ቅ +

௫మ

ଶ
+ 𝑐  

𝑦𝑠𝑖𝑛𝑦 + 𝑐𝑜𝑠𝑦  

+
௫మ

ଶ
+ 𝑐   ⇨ 𝑦𝑠𝑖𝑛𝑦 = 𝑥ଶ𝑙𝑜𝑔𝑥 + 𝑐

𝒅𝒙 + ඥ𝟏 − 𝒚𝟐𝒅𝒚 = 𝟎 

+ ඥ1 − 𝑦ଶ𝑑𝑦 = 0  

Integrating on both sides 

∫ ඥ1 − 𝑦ଶ𝑑𝑦 =0 

𝑑𝑥 =
୶

ଶ
√𝑎ଶ − 𝑥ଶ +

ୟమ

ଶ
sinିଵ(

௫

௔
)} 

sinିଵ(𝑥) +
୷

ଶ
√1 − 𝑥ଶ +

ଵ

ଶ
sinିଵ(𝑦)

sinିଵ 𝑥 + y√1 − 𝑥ଶ + sinିଵ 𝑦 = 2c

  
Differential equations 
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𝑐  

= 𝒄  

c  
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8. Solve 𝐬𝐢𝐧ି𝟏 ቀ
𝒅𝒚

𝒅𝒙

 

Sol: sinିଵ ቀ
𝒅𝒚

𝒅𝒙

 

⇨
ௗ௬

ௗ௫
= sin(𝑥 +

𝑝𝑢𝑡 𝑥 + 𝑦 = 𝑡

⇨
ௗ௬

ௗ௫
=

ௗ௧

ௗ௫
− 1

⇨
ௗ௧

ௗ௫
− 1 = sin

 

⇨
ௗ௧

ௗ௫
= 1 + sin

 

⇨∫
ଵ

ଵାୱ୧୬
𝑑𝑡 =

 

⇨∫
ଵିୱ୧୬

ଵିୱ୧ మ ௧
𝑑𝑡

 

⇨∫
ଵିୱ୧୬ ௧

ୡ୭ୱమ ௧
𝑑𝑡 =

 

⇨∫ ቂ
ଵ

ୡ୭ୱమ ௧
−

௦௜௡௧

௖௢௦௧

 

⇨∫{𝑠𝑒𝑐ଶ𝑡 − sec

 

∴ tan 𝑡 − sec 𝑡

 

 

 

 

    

ቀ
𝒅𝒚

𝒅𝒙
ቁ=𝒙 + 𝒚 

ቀ
𝒅𝒚

ቁ=𝑥 + 𝑦 

+ 𝑦) 

𝑡 ⇨ 1 +
ௗ௬

ௗ௫
=

ௗ௧

ௗ௫
  

1  

sin 𝑡  

sin 𝑡 

= ∫ 1𝑑𝑥 

= ∫ 1𝑑𝑥 

= ∫ 1𝑑𝑥 

௦௜௡௧

௖௢௦௧
ቃ 𝑑𝑡 = ∫ 1𝑑𝑥 

sec 𝑡 tan 𝑡} 𝑑𝑡 = ∫ 1𝑑𝑥 

𝑡 = 𝑥 + 𝑐 

  
Differential equations 
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9. Solve 
𝒅𝒚

𝒅𝒙
− 𝒙 𝐭𝐚𝐧

Sol: put 𝑦 − 𝑥 =

The given eq’’n 𝑏𝑒𝑐𝑜𝑚𝑒𝑠

1 +
 ௗ௧

ௗ௫
− 𝑥 tan 𝑡

⇨
ௗ௧

ௗ௫
=𝑥 tan 𝑡 

⇨
ௗ௧

୲ୟ
= 𝑥. 𝑑𝑥 

⇨∫ cot 𝑑𝑡 = ∫ 𝑥

⇨log|𝑠𝑖𝑛𝑡| =
௫మ

ଶ

∴log|sin (𝑦 − 𝑥)

10. Solve 
 𝒅𝒚

𝒅𝒙
=

 

 

 

 

 

 

 

 

 

 

 

 

    

Differential
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𝐭𝐚𝐧(𝒙 − 𝒚) = 𝟏 

= 𝑡 ⇨
ௗ௬

ௗ௫
− 1 =

ௗ௧

ௗ௫
 

𝑏𝑒𝑐𝑜𝑚𝑒𝑠  

= 1  

𝑥 𝑑𝑥 

+ 𝑐 

)| =
௫మ

ଶ
+ 𝑐 

= 𝒕𝒂𝒏𝟐(𝒙 + 𝒚). 
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Homogeneous differential equations

To solve the equation

homogeneous functions of the same degree in x and y.

Put 𝑦 = 𝑣𝑥, 𝑠𝑜 𝑡ℎ𝑎𝑡

Substitute the values of y and 

Separate the variables v and x.

Integrate both sides and add an arbitrary constant on one side.

Separate back the variables 

1. Solve (𝒙𝟐 + 𝒚𝟐)

 

Sol: (𝑥ଶ + 𝑦ଶ)𝑑𝑦

 

⇨
ௗ௬

ௗ௫
=

ଶ௫௬

௫మା௬మ……..(1)

 

𝑙𝑒𝑡 𝑦 = 𝑣𝑥 ⇨
ௗ௬

ௗ௫
=

 

Eq’n (1)⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫

 

⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫
=

ଶ௫మ௩

௫మା௩మ

 

⇨ 𝑥
ௗ௩

ௗ௫
=

ଶ௩

ଵା௩మ −

 

⇨ 𝑥
ௗ௩

ௗ௫
=

ଶ௩ି௩ି௩

ଵା௩మ

 

    

Homogeneous differential equations 

equation
ௗ௬

ௗ௫
=

௙భ(௫,௬)

௙మ(௫,௬)
, where 𝑓ଵ(𝑥, 𝑦), 𝑓ଶ

homogeneous functions of the same degree in x and y.

𝑎𝑡 
ௗ௬

ௗ௫
= 𝑣 + 𝑥

ௗ௩

ௗ௫
 

Substitute the values of y and 
ௗ௬

ௗ௫
 in the  given equation.

ables v and x. 

Integrate both sides and add an arbitrary constant on one side.

Separate back the variables 𝑣 =
௬

௫
. 

)𝒅𝒚 = 𝟐𝒙𝒚. 𝒅𝒙. 

𝑑𝑦 = 2𝑥𝑦. 𝑑𝑥 

……..(1) 

𝑣 + 𝑥
ௗ௩

ௗ௫
  

ௗ௩

ௗ௫
=

ଶ௫(௩௫)

௫మା(௩௫)మ 

௩
మ௫మ  ⇨ 𝑣 + 𝑥

ௗ௩

ௗ௫
=

௫మ

௫మ (
ଶ௩

ଵା௩మ) 

− 𝑣 

௩య

 

  
Differential equations 
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⇨ 𝑥
ௗ௩

ௗ௫
=

௩ି௩య

ଵା௩మ 

 

⇨ 
ଵା௩మ

௩ି௩య 𝑑𝑣 =
ௗ௫

௫
 

 

⇨ 
ଵା௩మ

௩(ଵି௩మ)
𝑑𝑣 =

ௗ௫

௫
 

 

⇨ ∫
ଵ

௩(ଵି௩మ)
𝑑𝑣 + ∫

 

⇨ ∫
൫ଵି௩మ൯ା௩మ

௩(ଵି௩మ)
𝑑𝑣 +

 

⇨ ∫
൫ଵି௩మ൯

௩(ଵି௩మ)
𝑑𝑣 + ∫

௩(

 

⇨ ∫
൫ଵି௩మ൯

௩(ଵି௩మ)
𝑑𝑣 + ∫

(ଵ

 

⇨ ∫
ଵ

௩
𝑑𝑣 − ∫

ିଶ௩

(ଵି௩మ)
𝑑𝑣

 

∴ ∫
𝒇ᇱ(𝒙)

𝒇(𝒙)
𝒅𝒙 = 𝐥𝐨𝐠 |𝒇(

 

⇨log|𝑣| − log|1 − 𝑣

 

⇨log ቚ
௩

ଵି௩మቚ = log 𝑥 𝑐

 

⇨
௩

ଵି௩మ = 𝑥𝑐 substituting v=y/x

⇨
೤

ೣ

ଵି(
೤

ೣ
)మ

= 𝑥𝑐    ⇨
௬

௫
ቀ

    

Differential

MATHEMAITCS 

 

∫
௩మ

௩(ଵି௩మ)
𝑑𝑣 = ∫

ଵ

௫
𝑑𝑥 

+ ∫
௩

(ଵି௩మ)
𝑑𝑣 = ∫

ଵ

௫
𝑑𝑥 

௩మ

(ଵି௩మ)
𝑑𝑣 + ∫

௩

(ଵି௩మ)
𝑑𝑣 = ∫

ଵ

௫
𝑑𝑥 

௩

ଵି௩మ)
𝑑𝑣 + ∫

௩

(ଵି௩మ)
𝑑𝑣 = ∫

ଵ

௫
𝑑𝑥 

𝑑𝑣 = ∫
ଵ

௫
𝑑𝑥 

(𝒙)| + 𝒄.  

ଶ| = log 𝑥 + log 𝑐 

𝑐 

substituting v=y/x 

ቀ
௫మ

௫మି௬మቁ = 𝑥𝑐 
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2. Solve (𝒙𝟐 − 𝒚

 

Sol: (𝑥ଶ − 𝑦ଶ)

⇨
ௗ௬

ௗ௫
=

௫మି௬మ

ଶ௫
……..

 

𝑙𝑒𝑡 𝑦 = 𝑣𝑥 ⇨

 

Eq’n 1⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫

 

⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫
=

௫మ

 

⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫
=

௫మ

௫మ

 

⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫
= (

ଵ

 

⇨ 𝑥
ௗ௩

ௗ௫
= ቀ

ଵି௩మ

௩
ቁ

 

⇨ 𝑥
ௗ௩

ௗ௫
= ቀ

ଵି௩మି

௩

 

⇨ ∫
௩

ଵିଶ௩మ 𝑑𝑣 =

 

⇨−
ଵ

ସ
∫

ିସ௩

ଵିଶ௩మ 𝑑𝑣

 

    

𝒚𝟐)𝒅𝒙 − 𝒙𝒚. 𝒅𝒚 = 𝟎. 

)𝑑𝑥 − 𝑥𝑦. 𝑑𝑦 = 0 

…….. 

𝑡ℎ𝑖𝑠 𝑖𝑠 ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑜𝑢𝑠 𝐷. 𝐸 

⇨
ௗ௬

ௗ௫
= 𝑣 + 𝑥

ௗ௩

ௗ௫
  

ௗ௩

ௗ௫
=

௫మି(௩௫)మ

௫(௩௫)
 

మି௩మ௫మ

௩௫మ  

మ

మ (
ଵି௩మ

௩
) 

ଵି௩మ

௩
) 

ቁ − 𝑣 

ି௩మ

ቁ     ⇨ 𝑥
ௗ௩

ௗ௫
= ቀ

ଵିଶ௩మ

௩
ቁ 

∫
ଵ

௫
𝑑𝑥 

𝑑𝑣 = ∫
ଵ

௫
𝑑𝑥 
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∴ න

⇨−
ଵ

ସ
log|1 − 2𝑣ଶ|

 

⇨log|1 − 2𝑣ଶ| = −

 

⇨log|1 − 2𝑣ଶ| =log

 

⇨(1 − 2𝑣ଶ) = (𝑐𝑥

 

⇨൬1 − 2 ቀ
௬

௫
ቁ

ଶ
൰ =

௫

 

⇨𝑥ଶ(𝑥ଶ − 2𝑦ଶ) =

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

    

Differential

MATHEMAITCS 

න
𝒇′(𝒙)

𝒇(𝒙)
𝒅𝒙 = 𝐥𝐨𝐠 |𝒇(𝒙)| + 𝒄. 

| = log 𝑥 + 𝑙𝑜𝑔𝑐 

−4 log(𝑐𝑥) 

log(𝑐𝑥)ିସ 

𝑐𝑥)ିସ 

൰
ଵ

௫ర௖ర   ⇨   
௫మିଶ௬మ

௫మ =
ଵ

௫ర௖ర 

=
ଵ

௖ర 
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3. Solve (𝒙𝟐 − 𝒚

Sol: (𝑥ଶ − 𝑦ଶ)

⇨
ௗ௬

ௗ௫
=

௫௬

௫మି௬మ…

𝑙𝑒𝑡 𝑦 = 𝑣𝑥 ⇨
ௗ௬

ௗ௫
=

 

Eq’n 1⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫
=

 

⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫
=

௫మ௩

௫మି௩మ

 

⇨ 𝑥
ௗ௩

ௗ௫
=

௩

ଵି௩మ −

 

⇨ 𝑥
ௗ௩

ௗ௫
=

௩ି௩ା௩య

ଵି௩మ

 

⇨ 𝑥
ௗ௩

ௗ௫
=

௩య

ଵି௩మ 

 

⇨ 
ଵି௩మ

௩య 𝑑𝑣 =
ௗ௫

௫
 

 

⇨ ∫(
ଵ

௩య −
௩మ

௩య) 𝑑𝑣

⇨−
ଵ

ଶ

ଵ

௩మ − log 𝑣

𝑠𝑢𝑏𝑠𝑡𝑖𝑡𝑢𝑡𝑖𝑛𝑔 𝑣

⇨−
ଵ

ଶ

௫మ

௬మ − log 𝑦/

⇨−
ଵ

ଶ

௫మ

௬మ = log 𝑦

⇨−
ଵ

ଶ

௫మ

௬మ = log
௬௫

௫

⇨−𝑥ଶ = 2𝑦ଶ log

⇨𝑥ଶ + 2𝑦ଶ log 𝑦𝑐

    

𝒚𝟐)
𝒅𝒚

𝒅𝒙
= 𝒙𝒚. 

)
ௗ௬

ௗ௫
= 𝑥𝑦 

… 

𝑣 + 𝑥
ௗ௩

ௗ௫
  

=
௫(௩௫)

௫మି(௩௫)మ 

௩
మ௫మ  ⇨ 𝑣 + 𝑥

ௗ௩

ௗ௫
=

௫మ

௫మ (
௩

ଵି௩మ) 

− 𝑣 

య

 

 

𝑑𝑣 = ∫
ଵ

௫
𝑑𝑥 

= log 𝑥 + log 𝑐 

= 𝑦/𝑥  

/𝑥 = log 𝑥𝑐 

𝑦/𝑥 +log 𝑥𝑐 

௬௫

௫
𝑐 

log 𝑦𝑐 

𝑦𝑐 = 0 
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4. 𝒔𝒐𝒍𝒗𝒆 
𝒅𝒚

𝒅𝒙
=

𝒙ି𝒚

𝒙ା𝒚
 

Sol:  

𝑡ℎ𝑖𝑠 𝑖𝑠 ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑜𝑢𝑠

 

𝑙𝑒𝑡 𝑦 = 𝑣𝑥 ⇨
ௗ௬

ௗ௫

 

Eq’n 1⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫
=

 

⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫
=

௫(ଵି௩

௫(ଵା௩

 

⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫
=

(ଵି௩)

(ଵା௩)

 

⇨ 𝑥
ௗ௩

ௗ௫
=

(ଵି௩)

(ଵା௩)
− 𝑣

 

⇨ 𝑥
ௗ௩

ௗ௫
= ቀ

(ଵି௩ି௩ି

(ଵା௩

 

⇨ 𝑥
ௗ௩

ௗ௫
= ቀ

(ଵିଶ௩ି௩మ

(ଵା௩

 

⇨ ∫
ଵା௩

ଵିଶ௩ି௩మ 𝑑𝑣 =

 

⇨ −
ଵ

ଶ
∫

ିଶ(ଵା௩)

ଵିଶ௩ି௩మ 𝑑𝑣

 

⇨ −
ଵ

ଶ
log|1 − 2𝑣 −

 

⇨ log|1 − 2𝑣 − 𝑣ଶ

 

    

Differential
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𝑜𝑚𝑜𝑔𝑒𝑛𝑜𝑢𝑠 𝐷. 𝐸  

ௗ௬

ௗ௫
= 𝑣 + 𝑥

ௗ௩

ௗ௫
  

=
௫ି௩௫

௫ା(௩௫)
 

௩)

௩)
 

)

)
 

𝑣 

ି௩మ

ቁ 

మ

ቁ 

∫
ଵ

௫
𝑑𝑥  

𝑑𝑣 = ∫
ଵ

௫
𝑑𝑥  

− 𝑣ଶ| = log 𝑥 + log 𝑐  

ଶ| = −2 log|𝑥𝑐|  
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⇨ log|1 − 2𝑣 −

 

 

⇨ 1 − 2𝑣 − 𝑣ଶ

 

⇨ 1 −
ଶ௬

௫
− ቀ

௬

௫
ቁ

ଶ

 

⇨
௫మିଶ௫௬ି௬మ

௫మ =

 

∴ 𝑥ଶ − 2𝑥𝑦 − 𝑦

 

5. 𝒔𝒐𝒍𝒗𝒆 (𝟐𝒙−y)

 

𝑠𝑜𝑙: (2𝑥−y)𝑑𝑦

 

⇨
ௗ௬

ௗ௫
=

ଶ௬ି௫

ଶ௫ି௬
  

 

𝑡ℎ𝑖𝑠 𝑖𝑠 ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑜𝑢𝑠

 

𝑙𝑒𝑡 𝑦 = 𝑣𝑥 ⇨

 

Eq’n 1⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫

 

⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫
=

௫(

௫(

 

⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫
=

(ଶ

(ଶ

 

    

− 𝑣ଶ| = log(𝑐𝑥)ିଶ  

= (𝑐𝑥)ିଶ  

ቀ ቁ
ଶ

=
ଵ

௖మ௫మ  

ଵ

௖మ௫మ  

𝑦ଶ =
ଵ

௖మ  

y)𝒅𝒚 = (𝟐𝒚 − 𝒙)𝒅𝒙 

𝑑𝑦 = (2𝑦 − 𝑥)𝑑𝑥  

 

𝑜𝑚𝑜𝑔𝑒𝑛𝑜𝑢𝑠 𝐷. 𝐸  

⇨
ௗ௬

ௗ௫
= 𝑣 + 𝑥

ௗ௩

ௗ௫
  

ௗ௩

ௗ௫
=

ଶ௩௫ି௫

ଶ௫ି(௩௫)
 

(ଶ௩ିଵ)

(ଶି௩)
 

ଶ௩ିଵ)

ଶି௩)
 

  
Differential equations 
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⇨ 𝑥
ௗ௩

ௗ௫
=

(ଶ௩ିଵ)

(ଶି௩)
− 𝑣

 

⇨ 𝑥
ௗ௩

ௗ௫
=

(ଶ௩ିଵିଶ௩ା

(ଶି௩)

 

⇨ 𝑥
ௗ௩

ௗ௫
=

(௩మିଵ)

(ଶି௩)
 

 

⇨ ∫
ଶି௩

௩మିଵ
𝑑𝑣 = ∫

ଵ

௫

 

⇨ ∫
ଶ

(௩ିଵ)(௩ାଵ)
𝑑𝑣 =

 

⇨ ∫ ቈ
భ

మ

(௩ିଵ)
+

ି
య

మ

(௩ାଵ)
቉

 

⇨ ∫
ଵ

(௩ିଵ)
𝑑𝑣 − 3 ∫

 

⇨log(𝑣 − 1) − 3 log

 

⇨log(𝑣 − 1) − log

 

⇨ log
(௩ିଵ)

(௩ାଵ)య = log

 

⇨
(௩ିଵ)

(௩ାଵ)య = 𝑥ଶ𝑐⇨(
௬

௫

 

⇨(𝑦 − 𝑥)=
௫య

௫య (𝑦 +

 

∴(𝑦 − 𝑥)= (𝑦 + 𝑥)

 

    

Differential

MATHEMAITCS 

𝑣 

ା௩మ)
 

𝑑𝑥  

= ∫
ଵ

௫
𝑑𝑥  

቉ 𝑑𝑣 = ∫
ଵ

௫
𝑑𝑥  

∫
ଵ

(௩ାଵ)
𝑑𝑣 = 2 ∫

ଵ

௫
𝑑𝑥  

log(𝑣 + 1) = 2 log 𝑥 + log 𝑐   

log(𝑣 + 1)ଷ = log 𝑥ଶ 𝑐   

𝑥ଶ𝑐  

௬

௫
− 1) = 𝑥ଶ(

௬

௫
+ 1)ଷ𝑐 

+ 𝑥)ଷ𝑐 

)ଷ𝑐 
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6. 𝒔𝒐𝒍𝒗𝒆 𝒙𝒅𝒚 =

 

Sol: 𝑥𝑑𝑦 = ቀ𝑦

 

ௗ௬

ௗ௫
=

௬

௫
+

௫௖௢ మ

௫

 

⇨
ௗ௬

ௗ௫
=

௬

௫
+ 𝑐𝑜𝑠

 

𝑡ℎ𝑖𝑠 𝑖𝑠 ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑜𝑢𝑠

 

𝑙𝑒𝑡 𝑦 = 𝑣𝑥 ⇨

 

Eq’n 1⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫

 

⇨𝑥
ௗ௩

ௗ௫
= 𝑐𝑜𝑠ଶ(𝑣

 

⇨ ∫
ଵ

௖௢௦మ(௩)
𝑑𝑣 =

 

⇨ ∫ 𝑠𝑒𝑐ଶ(𝑣)𝑑𝑣

 

⇨𝑡𝑎𝑛𝑣 = 𝑙𝑜𝑔𝑥

 

∴ tan (
௬

௫
) = 𝑙𝑜𝑔𝑥

 

 

 

    

= ቀ𝒚 + 𝒙𝒄𝒐𝒔𝟐 𝒚

𝒙
ቁ 𝒅𝒙 

ቀ𝑦 + 𝑥𝑐𝑜𝑠ଶ ௬

௫
ቁ 𝑑𝑥 

మቀ
೤

ೣ
ቁ

௫
  

𝑐𝑜𝑠ଶ ቀ
௬

௫
ቁ…. 

𝑜𝑚𝑜𝑔𝑒𝑛𝑜𝑢𝑠 𝐷. 𝐸  

⇨
ௗ௬

ௗ௫
= 𝑣 + 𝑥

ௗ௩

ௗ௫
  

ௗ௩

ௗ௫
= 𝑣 + 𝑐𝑜𝑠ଶ(𝑣) 

(𝑣) 

= ∫
ଵ

௫
𝑑𝑥  

) = ∫
ଵ

௫
𝑑𝑥  

+ 𝑐 

𝑙𝑜𝑔𝑥 + 𝑐 
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7. Given the solution of  

𝒙𝒔𝒊𝒏𝟐 ቀ
𝒚

𝒙
ቁ 𝒅𝒙 =

point (1, 
𝝅

𝟒
) 

Sol: 

xsinଶ ቀ
୷

୶
ቁ dx = ydx

⇨𝑥𝑑𝑦 = 𝑦𝑑𝑥 − 𝑥𝑠𝑖𝑛ଶ

⇨ 𝑥𝑑𝑦 = ቂ𝑦 − 𝑥𝑠𝑖𝑛ଶ ቀ

⇨ 𝑑𝑦 = ቈ
௬

௫
−

௫௦௜௡మቀ
೤

ೣ
ቁ

௫
቉

⇨ 
ௗ௬

ௗ௫
= ቂ

௬

௫
− 𝑠𝑖𝑛ଶ ቀ

௬

௫
ቁቃ

𝑙𝑒𝑡 𝑦 = 𝑣𝑥 ⇨
ௗ௬

ௗ௫

 

⇨ 𝑣 + 𝑥
ௗ௩

ௗ௫
= 𝑣 −

 

⇨ 𝑥
ௗ௩

ௗ௫
= −𝑠𝑖𝑛ଶ(

 

⇨ ∫
ଵ

௦௜௡మ(௩)
𝑑𝑣 =

 

⇨ ∫ 𝑐𝑜𝑠𝑒𝑐ଶ𝑣 𝑑𝑣

 

⇨ −𝑐𝑜𝑡𝑣 = −𝑙𝑜𝑔𝑥

 

⇨ − cot ቀ
௬

௫
ቁ = −

 

    

Differential

MATHEMAITCS 

Given the solution of   

𝒚𝒅𝒙 − 𝒙𝒅𝒚 Which passes through the 

ydx − xdy  

ଶ(
௬

௫
)𝑑𝑥 

ቀ
௬

௫
ቁቃ 𝑑𝑥 

ቁ
቉ 𝑑𝑥 

ቀ ቁቃ … .. 

ௗ௬

ௗ௫
= 𝑣 + 𝑥

ௗ௩

ௗ௫
  

− 𝑠𝑖𝑛ଶ(𝑣)  

(𝑣)  

= − ∫
ଵ

௫
𝑑𝑥  

= − ∫
ଵ

௫
𝑑𝑥   

𝑙𝑜𝑔𝑥 + 𝑐    

−𝑙𝑜𝑔𝑥 + 𝑐   

  
Differential equations 

MATHEMAITCS -2B 
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 𝑡ℎ𝑖𝑠 𝑖𝑠 𝑝𝑎𝑠𝑠𝑖𝑛𝑔

 

⇨ − cot ቀ
஠

ସ
ቁ =

 

⇨ −1 = 0 + 𝑐

 

∴ − cot ቀ
௬

௫
ቁ =

8. 𝒔𝒐𝒍𝒗𝒆 
𝒅𝒚

𝒅𝒙
=

𝟐𝒙

𝒙

Sol: 
ௗ௬

ௗ௫
=

ଶ௫ି௬ାଵ

௫ାଶ௬ିଷ
 

[𝑎ᇱ + 𝑏 = 1 − 1 =

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑛𝑜𝑛 − ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠

𝑅𝑒 𝑔𝑟𝑜𝑢𝑝𝑖𝑛𝑔 𝑡ℎ𝑒 𝑡𝑒𝑟𝑚𝑠

⇨(𝑥 + 2𝑦 − 3)𝑑𝑦 =

 

⇨ (2𝑥 + 1)𝑑𝑥 − (2

⇨ (2𝑥 + 1)𝑑𝑥 − (2

 

⇨ ∫(2𝑥 + 1)𝑑𝑥 − ∫

 

⇨2
௫మ

ଶ
+ 𝑥 − 2

௬మ

ଶ
−

 

∴𝑥ଶ − 𝑦ଶ − 𝑥𝑦 + 𝑥

    

𝑝𝑎𝑠𝑠𝑖𝑛𝑔 Through the point    (1,
గ

ସ
) 

ቁ = −𝑙𝑜𝑔1 + 𝑐  

𝑐 ⇨ 𝑐 = −1  

ቁ = −𝑙𝑜𝑔𝑥 − 1   

𝟐𝒙ି𝒚ା𝟏

𝒙ା𝟐𝒚ି𝟑
. 

0]  

𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠 𝐷. 𝐸 𝑜𝑓 𝑐𝑎𝑠𝑒(1)  

𝑡𝑒𝑟𝑚𝑠 𝑝𝑟𝑜𝑝𝑒𝑟𝑙𝑦  

= (2𝑥 − 𝑦 + 1)𝑑𝑥  

(2𝑦 − 3)𝑑𝑦 − 𝑦𝑑𝑥 − 𝑥𝑑𝑦 = 0  

(2𝑦 − 3)𝑑𝑦 − [𝑦𝑑𝑥 + 𝑥𝑑𝑦] = 0  

∫(2𝑦 − 3)𝑑𝑦 − ∫ 𝑑(𝑥𝑦) = ∫ 0   

3𝑦 − 𝑥𝑦 = 𝑐 

𝑥 − 3𝑦 = 𝑐 

  
Differential equations 
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9. 𝒔𝒐𝒍𝒗𝒆 
𝒅𝒚

𝒅𝒙
=

𝒙ି𝒚

𝟐𝒙ି𝟐𝒚

Sol: 
ௗ௬

ௗ௫
=

௫ି௬ାଷ

ଶ௫ିଶ௬ାହ
 

ቂ
௔

௔ᇱ
=

௕

௕ᇱ
ቃ  

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑛𝑜𝑛 − ℎ𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠

ௗ௬

ௗ௫
=

௫ି௬ାଷ

ଶ(௫ି௬)ାହ
 ….. 

𝑙𝑒𝑡 (𝑥 − 𝑦) = 𝑣 ⇨ 1 −

⇨
ௗ௬

ௗ௫
= 1 −

ௗ௩

ௗ௫
 

Now eq’’n 1 becomes

⇨ 1 −
ௗ௩

ௗ௫
=

௩ାଷ

ଶ௩ାହ
 

 

⇨1 −
௩ାଷ

ଶ௩ାହ
=

ௗ௩

ௗ௫
 

 

⇨
ଶ௩ାହି௩ିଷ

ଶ௩ାହ
=

ௗ௩

ௗ௫
 

 

⇨
௩ାଶ

ଶ௩ାହ
=

ௗ௩

ௗ௫
 

 

⇨∫ 1𝑑𝑥 = ∫
ଶ௩ାହ

௩ାଶ
𝑑𝑣 

 

⇨∫ 1𝑑𝑥 = ∫
ଶ௩ାସାଵ

௩ାଶ
𝑑𝑣

    

Differential

MATHEMAITCS 

𝒚ା𝟑

𝟐𝒚ା𝟓
. 

𝑜𝑚𝑜𝑔𝑒𝑛𝑒𝑜𝑢𝑠 𝐷. 𝐸 𝑜𝑓 𝑐𝑎𝑠𝑒(2)  

−
ௗ௬

ௗ௫
=

ௗ௩

ௗ௫
  

becomes 

 

𝑑𝑣 

  
Differential equations 

MATHEMAITCS -2B 
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⇨∫ 1𝑑𝑥 = ∫
ଶ(௩ାଶ)ା

௩ାଶ

 

⇨∫ 1𝑑𝑥 = ∫ ቀ
ଶ(௩ାଶ

௩ାଶ

 

⇨∫ 1𝑑𝑥 = ∫ ቀ2 +
௩

 

⇨𝑥 = 2𝑣 + log(𝑣 +

 

⇨ 𝑥 = 2(𝑥 − 𝑦) +

 

∴ 𝑥 − 2𝑦 + log(𝑥 −

 

 

Linear differential equations

𝑇𝑜 𝑠𝑜𝑙𝑣𝑒 
ௗ௬

ௗ௫
+ 𝑃𝑦 =

𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠 𝑜𝑓 𝑥 𝑜𝑛𝑙𝑦

Make the co-efficient of 

Find 𝐼. 𝐹 = 𝑒∫ ௣ௗ௫ and remember that 

𝑡ℎ𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦(𝐼

    

ାଵ
𝑑𝑣 

ଶ)
+

ଵ

௩ାଶ
ቁ 𝑑𝑣 

ଵ

௩ାଶ
ቁ 𝑑𝑣 

( + 2) + 𝑐 

log(𝑥 − 𝑦 + 2) + 𝑐  

( − 𝑦 + 2) = 𝑐  

Linear differential equations 

= 𝑄,  𝑤ℎ𝑒𝑟𝑒 𝑃 𝑎𝑛𝑑 𝑄 𝑎𝑟𝑒  

𝑜𝑛𝑙𝑦.  

efficient of  
ௗ௬

ௗ௫
 unity, if not so already. 

and remember that       𝒆∫ 𝐥𝐨𝐠 𝒇(𝒙)=

(𝐼. 𝐹) = ∫ 𝑄(𝐼. 𝐹)𝑑𝑥 + 𝑐    

  
Differential equations 

MATHEMAITCS -2B 

 

=𝒇(𝒙) 
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1. Solve (𝟏 + 𝒙𝟐)
𝒅𝒚

𝒅𝒙

Sol: (1 + 𝑥ଶ)
ௗ௬

ௗ௫

⇨
ௗ௬

ௗ௫
+

௬

ଵା௫మ =
௘౪౗౤

ଵ

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚

𝑤ℎ𝑒𝑟𝑒 𝑃 =
ଵ

ଵା௫మ

 

∴ 𝐼. 𝐹 = 𝑒∫ ௉ௗ௫  

 

𝐼. 𝐹 = 𝑒∫
భ

భశೣమௗ௫
=

 

𝑡ℎ𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦

 

⇨𝑦. 𝑒୲ୟ୬షభ ௫ = ∫

 

𝑙𝑒𝑡 𝑒୲ୟ୬షభ ௫ = 𝑡 ⇨

 

⇨𝑦. 𝑒୲ୟ୬షభ ௫ = ∫

 

⇨ 𝑦. 𝑒୲ୟ୬షభ ௫ =
௧

ଶ

 

∴ 𝑦. 𝑒୲ୟ୬షభ ௫ =
(௘

 

 

 

 

 

    

Differential

MATHEMAITCS 

)
𝒅𝒚

𝒅𝒙
+ 𝒚 = 𝒆𝐭𝐚𝐧ష𝟏 𝒙 

) + 𝑦 = 𝑒୲ୟ୬షభ ௫ 

౪౗౤షభ ೣ

ଵା௫మ  

𝑓𝑜𝑟𝑚 𝑜𝑓 
ௗ௬

ௗ௫
+ 𝑃𝑦 = 𝑄  

మ , 𝑄 =
௘౪౗౤షభ ೣ

ଵା௫మ   

 

= 𝑒୲ୟ୬షభ ௫  

𝑦(𝐼. 𝐹) = ∫ 𝑄(𝐼. 𝐹)𝑑𝑥 + 𝑐  

∫
௘౪౗౤షభ ೣ

ଵା௫మ  . 𝑒୲ୟ୬షభ ௫𝑑𝑥 

⇨
௘౪౗౤షభ ೣ

ଵା௫మ 𝑑𝑥 = 𝑑𝑡  

∫  𝑡𝑑𝑡 

௧మ

ଶ
 

௘౪౗౤షభ ೣ)మ

ଶ
+ 𝑐 

  
Differential equations 
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2. Solve (𝟏 + 𝒙𝟐

Sol: (1 + xଶ)
ୢ୷

ୢ୶

 
ୢ୷

ୢ୶
+

ଶ௫

ଵା୶మ =
ସ

ଵା

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑖𝑛 𝑡ℎ𝑒

𝑤ℎ𝑒𝑟𝑒 𝑃 =
ଶ

ଵା

 

∴ 𝐼. 𝐹 = 𝑒∫ ௉ௗ௫

 

𝐼. 𝐹 = 𝑒∫
మೣ

భశೣమௗ௫

 

𝑡ℎ𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 

⇨𝑦(1 + 𝑥ଶ) =

 

⇨𝑦(1 + 𝑥ଶ) =

 

⇨𝑦(1 + 𝑥ଶ) =

 

∴ 𝑦(1 + 𝑥ଶ) =

 

 

 

 

 

 

 

 

 

    

𝟐)
𝒅𝒚

𝒅𝒙
+ 𝟐𝒙𝒚 − 𝟒𝒙𝟐 = 𝟎 

)
ୢ୷

ୢ୶
+ 2xy − 4xଶ = 0 

ସ୶మ

ା୶మ  

 𝑓𝑜𝑟𝑚 𝑜𝑓 
ௗ௬

ௗ௫
+ 𝑃𝑦 = 𝑄  

ଶ௫

ା௫మ , 𝑄 =
ସ௫మ

ଵା௫మ  

௉ௗ௫  

ௗ௫
= 𝑒୪୭୥(ଵା௫మ) = 1 + 𝑥ଶ   

 𝑖𝑠 𝑦(𝐼. 𝐹) = ∫ 𝑄(𝐼. 𝐹)𝑑𝑥 + 𝑐    

) = ∫
ସ௫మ

ଵା௫మ . (1 + 𝑥ଶ)𝑑𝑥  

) = ∫ 4𝑥ଶ. 𝑑𝑥  

) =
ସ௫య

ଷ
+ 𝑐  

) =
ସ௫య

ଷ
+ 𝑐 

  
Differential equations 
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3. Solve 
𝒅𝒚

𝒅𝒙
+ 𝒚 𝐭𝐚𝐧

Sol: 
ௗ௬

ௗ௫
+ 𝑦 tan 𝑥

 

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚

𝑤ℎ𝑒𝑟𝑒 𝑃 = 𝑡𝑎𝑛𝑥

 

∴ 𝐼. 𝐹 = 𝑒∫ ௉ௗ௫  

𝐼. 𝐹 = 𝑒∫ ௧௔௡௫ ௗ௫

I.F=𝑠𝑒𝑐𝑥 

𝑡ℎ𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦

⇨y(𝑠𝑒𝑐𝑥) = ∫ sin

 

⇨y(𝑠𝑒𝑐𝑥) = ∫
ୱ୧୬

௖௢௦௫

 

⇨y(𝑠𝑒𝑐𝑥) = ∫ 𝑡𝑎𝑛𝑥

 

∴y(𝑠𝑒𝑐𝑥) = log|

 

 

 

 

 

 

 

 

 

 

 

    

Differential

MATHEMAITCS 

𝐭𝐚𝐧 𝒙 = 𝐬𝐢𝐧 𝒙 

𝑥 = sin 𝑥 

𝑓𝑜𝑟𝑚 𝑜𝑓 
ௗ௬

ௗ௫
+ 𝑃𝑦 = 𝑄  

𝑡𝑎𝑛𝑥, 𝑄 = 𝑠𝑖𝑛𝑥  

 

= 𝑒୪୭୥|௦௘௖௫|   

𝑦(𝐼. 𝐹) = ∫ 𝑄(𝐼. 𝐹)𝑑𝑥 + 𝑐   

sin 𝑥 sec 𝑥𝑑𝑥 

ୱ୧

௖௢௦௫
𝑑𝑥 

𝑡𝑎𝑛𝑥 𝑑𝑥 

|𝑠𝑒𝑐𝑥| + 𝑐 

  
Differential equations 
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4. Solve 
𝒅𝒚

𝒅𝒙
− 𝒚 𝐭𝐚𝐧

Sol: 
ௗ௬

ௗ௫
− 𝑦 tan

 

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑖𝑛 𝑡ℎ𝑒

 

𝑤ℎ𝑒𝑟𝑒 𝑃 = 𝑡𝑎𝑛𝑥

 

∴ 𝐼. 𝐹 = 𝑒∫ ௉ௗ௫

 

𝐼. 𝐹 = 𝑒∫ ି௧௔௡

 

I.F=
ଵ

௦௘௖௫
= 𝑐𝑜𝑠𝑥

 

𝑡ℎ𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 

 

⇨y(𝑐𝑜𝑠𝑥) = ∫

 

⇨y(𝑐𝑜𝑠𝑥) = ∫

 

⇨y(𝑐𝑜𝑠𝑥) = 𝑒

 

 

 

 

 

 

 

 

 

 

    

𝐭𝐚𝐧 𝒙 = 𝒆𝒙 𝐬𝐞𝐜 𝒙 

tan 𝑥 = 𝑒௫ sec 𝑥 

 𝑓𝑜𝑟𝑚 𝑜𝑓 
ௗ௬

ௗ௫
+ 𝑃𝑦 = 𝑄  

𝑡𝑎𝑛𝑥, 𝑄 = 𝑒௫ sec 𝑥  

௉ௗ௫  

௧௔௡௫ ௗ௫ = 𝑒ି ୪୭୥|௦௘௖௫|   

𝑐𝑜𝑠𝑥 

 𝑖𝑠 𝑦(𝐼. 𝐹) = ∫ 𝑄(𝐼. 𝐹)𝑑𝑥 + 𝑐  

) ∫ 𝑒௫ sec 𝑥 . 𝑐𝑜𝑠𝑥 𝑑𝑥 

) ∫ 𝑒௫ 𝑑𝑥 

) 𝑒௫ + 𝑐. 

  
Differential equations 
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5. Solve (𝒙 + 𝒚 + 𝟏

 

Sol: (x + y + 1)
ୢ୷

ୢ୶

 

⇨
ௗ௬ 

ௗ௫
= 

ଵ

୶ା୷ାଵ
       

 

 ⇨
ௗ௫

ௗ௬
 - x = y + 1

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚

𝑤ℎ𝑒𝑟𝑒 𝑃 = −1, 𝑄

 

∴ 𝐼. 𝐹 = 𝑒∫ ௉ௗ௫  

𝐼. 𝐹 = 𝑒∫ ିଵ ௗ௫ =

I.F=𝑒ି௬ 

𝑡ℎ𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑥

⇨x(𝑒ି௬) = ∫ 𝑒ି

 

⇨x(𝑒ି௬) = (𝑦 +

− ∫ ቂ
ௗ

ௗ௫
(𝑦 + 1) ∫

 

⇨x(𝑒ି௬) = −(𝑦

 

⇨x(𝑒ି௬) = −(𝑦

⇨ x(𝑒ି௬) = −(𝑦

x

x + y + 2 = 𝑐𝑒௬ 𝑤ℎ𝑖𝑐

 

    

Differential

MATHEMAITCS 

𝟏)
𝒅𝒚

𝒅𝒙
= 𝟏 

)
ୢ୷

ୢ୶
= 1 

    ⇨
ௗ௫

ௗ௬
=x + y + 1 

1 

𝑓𝑜𝑟𝑚 𝑜𝑓 
ௗ௫

ௗ௬
+ 𝑃𝑥 = 𝑄  

𝑄 = 𝑦 + 1  

 

= 𝑒ି௬   

𝑥(𝐼. 𝐹) = ∫ 𝑄(𝐼. 𝐹)𝑑𝑦 + 𝑐   
ି௬(𝑦 + 1)𝑑𝑦 

+ 1) ∫ 𝑒ି௬𝑑𝑦 

∫ 𝑒ି௬𝑑𝑦ቃ 𝑑𝑦  

(𝑦 + 1)𝑒ି௬ − ∫ 1.
௘ష೤

ିଵ
𝑑𝑦 

(𝑦 + 1)𝑒ି௬ + ∫ 𝑒ି௬𝑑𝑦 

(𝑦 + 1)𝑒ି௬ +
௘ష೤

ିଵ
+ 𝑐  

= −(𝑦 + 1) − 1 + 𝑐𝑒௬ 

𝑖𝑐ℎ 𝑖𝑠 𝑡ℎ𝑒 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛. 
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6. Solve (𝟏 + 𝒚𝟐

Sol: 

(1 + 𝑦ଶ)𝑑𝑥 =

 

⇨
ௗ௫

ௗ௬
=

୲ୟ୬షభ ௬

(ଵା௬మ

 

⇨
ௗ௫

ௗ௬
+

௫

(ଵା௬మ)

 

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑖𝑛 𝑡ℎ𝑒

𝑤

 

∴ 𝐼. 𝐹 = 𝑒∫ ௉ௗ௫

𝐼. 𝐹 = 𝑒
∫

భ

൫భశ೤మ൯

 

I.F=𝑒୲ୟ୬షభ ௬ 

𝑡ℎ𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 

 

⇨x൫𝑒୲ୟ୬షభ ௬൯

𝑙𝑒𝑡 tanିଵ 𝑦 =

⇨x൫𝑒୲ୟ୬షభ ௬൯

 

⇨x൫𝑒୲ୟ୬షభ ௬൯

 

⇨x൫𝑒୲ୟ୬షభ ௬൯

 

 

    

𝟐)𝒅𝒙 = (𝐭𝐚𝐧ି𝟏 𝒚 − 𝒙)𝒅𝒚 

= (tanିଵ 𝑦 − 𝑥)𝑑𝑦  

௬ି௫
మ)

 

)
=

୲ୟ୬షభ ௬

(ଵା௬మ)
 

 𝑓𝑜𝑟𝑚 𝑜𝑓 
ௗ௫

ௗ௬
+ 𝑃𝑥 = 𝑄  

𝑤ℎ𝑒𝑟𝑒 𝑃 =
1

(1 + 𝑦ଶ)
, 𝑄 =

tanିଵ 𝑦

(1 + 𝑦ଶ

௉ௗ௫  

൫ ൯
 ௗ௬

= 𝑒୲ୟ୬షభ ௬   

 𝑖𝑠 𝑥(𝐼. 𝐹) = ∫ 𝑄(𝐼. 𝐹)𝑑𝑦 + 𝑐   

൯ = ∫ 𝑒୲ୟ୬షభ ௬.
୲ୟ୬షభ ௬

(ଵା௬మ)
𝑑𝑦 

= 𝑡 ⇨
ଵ

(ଵା௬మ)
 𝑑𝑦 = 𝑑𝑡  

൯ = ∫ 𝑒௧. 𝑡. 𝑑𝑡 

൯ = 𝑒௧(𝑒௧ − 1) + 𝑐 

൯ = 𝑒୲ୟ୬షభ ௬൫𝑒୲ୟ୬షభ ௬ − 1൯ + 𝑐 
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7. Solve 𝒄𝒐𝒔𝒙 
𝒅𝒚

𝒅𝒙
+

Sol:  

𝑐𝑜𝑠𝑥 
ௗ௬

ௗ௫
+ 𝑦 sin 𝑥

 

⇨  
ௗ௬

ௗ௫
+ 𝑦.

௦௜௡௫

௖௢௦௫
=

 

⇨  
ௗ௬

ௗ௫
+ 𝑦. 𝑡𝑎𝑛𝑥

 

𝑡ℎ𝑖𝑠 𝑖𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚

𝑤ℎ𝑒𝑟𝑒 𝑃 = 𝑡𝑎𝑛𝑥

 

∴ 𝐼. 𝐹 = 𝑒∫ ௉ௗ௫  

𝐼. 𝐹 = 𝑒∫ ௧௔௡௫ ௗ௫

I.F=𝑠𝑒𝑐𝑥 

𝑡ℎ𝑒 𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑖𝑠 𝑦

⇨y(𝑠𝑒𝑐𝑥) = ∫ 𝑠𝑒𝑐

 

⇨y(𝑠𝑒𝑐𝑥) = ∫ 𝑠𝑒𝑐

 

⇨y(𝑠𝑒𝑐𝑥) = ∫(1

 

𝑙𝑒𝑡 𝑡𝑎𝑛𝑥 = 𝑡 ⇨ 𝑠𝑒𝑐

 

⇨y(𝑠𝑒𝑐𝑥) = ∫(1

 

∴y(𝑠𝑒𝑐𝑥) = 𝑡 +

 

∴y(𝑠𝑒𝑐𝑥) = 𝑡𝑎𝑛𝑥

    

Differential

MATHEMAITCS 

𝒚 𝐬𝐢𝐧 𝒙 = 𝒔𝒆𝒄𝟐𝒙 

𝑥 = 𝑠𝑒𝑐ଶ𝑥 

=
௦௘௖మ௫

௖௢௦௫
 

= 𝑠𝑒𝑐ଷ𝑥 

𝑓𝑜𝑟𝑚 𝑜𝑓 
ௗ௬

ௗ௫
+ 𝑃𝑦 = 𝑄  

𝑡𝑎𝑛𝑥, 𝑄 = 𝑠𝑒𝑐ସ𝑥  

 

= 𝑒୪୭୥|௦௘௖௫|   

𝑦(𝐼. 𝐹) = ∫ 𝑄(𝐼. 𝐹)𝑑𝑥 + 𝑐   

𝑠𝑒𝑐ଷ𝑥. sec 𝑥𝑑𝑥 

𝑠𝑒𝑐ସ𝑥𝑑𝑥 

1 + 𝑡𝑎𝑛ଶ𝑥) 𝑠𝑒𝑐ଶ𝑥𝑑𝑥 

𝑠𝑒𝑐ଶ𝑥𝑑𝑥 = 𝑑𝑡  

1 + 𝑡ଶ)𝑑𝑡 

௧య

ଷ
+ 𝑐 

𝑡𝑎𝑛𝑥 +
௧௔௡య௫

ଷ
+ 𝑐 
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8. Solve 𝒙 𝐥𝐨𝐠 𝒙 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

    

 
𝒅𝒚

𝒅𝒙
+ 𝒚 = 𝟐 𝐥𝐨𝐠 𝒙 
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