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1. If Q (h, k) is the foot of perpendicular from  

P (●ȟ◐) on the straight line ╪● ╫◐ ╬ . 

Then P.T 
▐ ●

╪

▓ ◐

╫

╪● ╫◐ ╬

╪ ╫
Ȣfind the foot 

of perpendicular of (4, 1) w.r.t the line ● ◐

Ȣ  

Sol: Q (h, k) is the foot of perpendicular from  

P (ὼȟώ) on the straight line  

 ὥὼ ὦώ ὧ πȣȣ..(1) 

ίὰέὴὩ έὪ ὸὬὩ ὰὭὲὩ ρ Ὥί  ά   

 

ίὰέὴὩ έὪ ὖὗ Ὥί  □
◐ ◐

● ●
=  

 

ίὭὲὧὩ ὖὗ Ὥί Ṷὰὥὶ ὸέ ρᶒάȢά ρ  

 Ȣ ρ  

 

 (ὃὴὴὰώὭὲὫ ὶὥὸὭέ ὴὶέὴέὸὭέὲὥὰ) 

Ȣ Ȣ
  

 

  

 

 ȣȣȣ ς 

 

ίὭὲὧὩ ὗὬȟὯὰὭὩί έὲ Ὡήὲ ρ  

ὥὬ ὦὯ ὧ π  ᶒ╪▐ ╫▓ ╬  

ίόὦ Ὥὲ Ὡήὲς  

   

Ḉ 
▐ ●

╪

▓ ◐

╫

╪● ╫◐ ╬

╪ ╫
Ȣ  

ὰὩὸὬȟὯὦὩ ὸὬὩ ὶὩήόὭὶὩὨ Ὢέέὸ έ Ὢ ὴὩὶὴὩὲὨὭὧόὰὥὶ  

Ὢὶέά  (4, 1) w.r.t the line σὼ τώ ρς πȢ  

   

  ᶒ       

 

ᶒὬ τ  Ǫ    Ὧ ρ   

 

Ὤ τ  Ǫ   Ὧ ρ  

 

Ὤ   , k  

 

ḈὬȟὯ ȟ   

2. If Q (h, k) is image of P (●ȟ◐) on the straight 

line  ╪● ╫◐ ╬ .  

Then P.T 
▐ ●

╪

▓ ◐

╫

╪● ╫◐ ╬

╪ ╫
 

find the image of (1, 2) w.r.t the line ● ◐ Ȣ  

Sol: Q (h, k) is image of P (ὼȟώ) on the straight 

line  ὥὼ ὦώ ὧ πȣȣ..(1) 

ίὰέὴὩ έὪ ὸὬὩ ὰὭὲὩ ρ Ὥί  ά   

 

ίὰέὴὩ έὪ ὖὗ Ὥί  □
◐ ◐

● ●
=  

ίὭὲὧὩ ὖὗ Ὥί Ṷὰὥὶ ὸέ ρᶒάȢά ρ  

 Ȣ ρ  

 

 (ὃὴὴὰώὭὲὫ ὶὥὸὭέ ὴὶέὴέὸὭέὲὥὰ) 

Ȣ Ȣ
  

 

  

 ȣȣȣ ς 

ὓ Ὥί ὸὬὩ άὭὨὴέὭὲὸ έὪ ὖὗȟ   

  ὓ
● ●

ȟ
◐ ◐

=
● ▐
ȟ
◐ ▓

 

 

ίὭὲὧὩ ὓ
● ▐
ȟ
◐ ▓

ὰὭὩί έὲ Ὡήὲ ρ  

ὥ ὦ ὧ π   

 ᶒὥὼ ὥὬ ὦώ ὦὯ ςὧ π   

ḈὥὬ ὦὯ ὥὼ ὦώ ςὧ 

  ίόὦ Ὥὲ Ὡήὲς  

   

Ḉ 
▐ ●

╪

▓ ◐

╫

╪● ╫◐ ╬

╪ ╫
Ȣ 

ὰὩὸὬȟὯὦὩ ὸὬὩ ὭάὥὫὩ Ὢὶέά  (1, 2) w.r.t the line 

σὼ τώ ρ πᶒ    

  ᶒ       

 

ᶒὬ ρ  Ǫ    Ὧ ς   

 

Ὤ ρ  Ǫ   Ὧ ς  

 

Ὤ   , k  

 

ḈὬȟὯ ȟ Ȣ  
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3. Find the circumcentre of the triangle whose 

vertices are (1, 3), (-3, 5) and (5, -1). 

 

Sol: Let the given vertices are  

A(1, 3), B(-3, 5) and C(5, -1). 

Let S(x, y) be the circumcentre of Ўὃὄὅ ὸὬὩὲ 

 Ὓὃ Ὓὄ Ὓὅ  

 

ὭὅέὲίὭὨὩὶ     Ὓὃ Ὓὄ           ὛȢὕȢὄȢὛ  

                S(x, y)  

 

A (1, 3)                          B (-3, 5) 

ᶒ ὼ ρ ώ σ ὼ σ ώ υ   

ᶒὼ ρ ςὼ ώ ω φώ   

ὼ ω φὼ ώ ςυ ρπώ   

 

ᶒ ψ ψὼ ρφ τώ π  

ψὼ τώ ςτ π τ  

 

ςὼ ώ φ πȣȢρ  

 

(ii) ὅέὲίὭὨὩὶ     Ὓὄ Ὓὅ           ὛȢὕȢὄȢὛ  

                 S(x, y) 

 

                                                                                                                      

A (-3, 5)                       B (5, -1) 

 

ᶒ ὼ σ ώ υ ὼ υ ώ ρ   

  ᶒὼ ω φὼ ώ ςυ ρπώ   

ὼ ςυ ρπὼ ώ ρ ςώ   

 

ᶒ ρφ ρφὼ ςτ ρςώ π  

ρφὼ ρςώ ψ π τ   

 

τὼ σώ ς πȣȢς  

 

    Solving (1) and (2)       ς   ρ    φ    ς  

                                                τ   σ    ς    τ  

ὼȟώ ȟ ȟ    

 

ὌὩὲὧὩ ὧέέὶὨὭὲὥὸὩ έὪ ὸὬὩ ὧὭὶὧόάὧὩὲὸὶὩ έὪ     

Ўὃὄὅ ὥὶὩ ψȟρπȢ  

ςȟσȟςȟρȟτȟπǪ ρȟσȟπȟςȟ σȟρ  

4. Find the circumcentre of the triangle whose 

vertices are (-2, 3), (2, -1) and (4, 0). 

 

Sol: Let the given vertices are  

A(-2, 3), B(2, -1) and C(4, 0). 

Let S(x, y) be the circumcentre of Ўὃὄὅ ὸὬὩὲ 

 Ὓὃ Ὓὄ Ὓὅ  

 

ὭὅέὲίὭὨὩὶ     Ὓὃ Ὓὄ           ὛȢὕȢὄȢὛ  

                S(x, y)  

 

A (-2, 3)                          B (2, -1) 

ᶒ ὼ ς ώ σ ὼ ς ώ ρ   

ᶒὼ τ τὼ ώ ω φώ  

 ὼ τ τὼ ώ ρ ςώ   

 

ᶒτὼ φώ ω τὼ ςώ=1  

ψὼ ψώ ψ π ψ  

 

ὼ ώ ρ πȣȢρ  

 

(ii) ὅέὲίὭὨὩὶ     Ὓὄ Ὓὅ           ὛȢὕȢὄȢὛ  

                 S(x, y) 

 

                                                                                                               

A (2, -1)                       B (4, 0) 

ᶒ ὼ ς ώ ρ ὼ τ ώ π   

 

  ᶒὼ τ τὼ ώ ρ ςώ   

ὼ ρφ ψὼ ώ   

 

ᶒ τὼ ςώ υ ψὼ ρφ  

ψὼ τὼ ςώ υ ρφ π    

 

τὼ ςώ ρρ πȣȢς  

 

    Solving (1) and (2)       ρ   ρ         ρ          ρ  

                                                τ        ς   ρρ       τ  

ὼȟώ ȟ ȟ    

 

ὌὩὲὧὩ ὧέέὶὨὭὲὥὸὩ έὪ ὸὬὩ ὧὭὶὧόάὧὩὲὸὶὩ έὪ     

Ўὃὄὅ ὥὶὩ ȟȢ  

Ὓὃ= ὼ ὼ ώ ώ  Ὓὃ= ὼ ὼ ώ ώ  
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5. Find the circumcentre of the triangle whose sides 

are ● ◐ ȟ ● ◐  ╪▪▀ 

● ◐ Ȣ  

Ὓέὰ: Let Ўὃὄὅ ύὬέίὩ ίὭὨὩί ὥὶὩ  

ὼ ώ ς π  ȣȢȢ ρ 

 υὼ ώ ς π  ȣȢ ς 

ὼ ςώ υ πȣȣȢσ  

 

ίέὰὺὭὲὫ Ὡήὲ ρ Ǫ ς          1    1     2      1 

                                                       5    -1    -2    5 

 

ὃὼȟώ
ς ς

ρ υ
ȟ

ρπ ς

ρ υ
πȟς 

 

ίέὰὺὭὲὫ Ὡήὲς Ǫ  σ          5    -1    -2    5 

                                                        1    -2     5    1 

ὄὼȟώ
υ τ

ρπ ρ
ȟ

ς ςυ

ρπ ρ
ρȟσ 

 

ίέὰὺὭὲὫ Ὡήὲρ Ǫ  σ          1     1    2    1 

                                                        1    -2     5    1 

ὅὼȟώ
υ τ

ς ρ
ȟ

ς υ

ς ρ
σȟρ 

 A(0, -2), B(1, 3) and C(-3, 1). 

Let S(x, y) be the circumcentre of Ўὃὄὅ ὸὬὩὲ Ὓὃ

Ὓὄ Ὓὅ 

 

 

 

ὭὅέὲίὭὨὩὶ     Ὓὃ Ὓὄ           ὛȢὕȢὄȢὛ  

 

                   S(x, y) 

 

 

A (0, -2)              B (1, 3) 

 

ᶒ ὼ π ώ ς ὼ ρ ώ σ   

 

 ᶒὼ π π ώ τ τώ   

ὼ ρ ςὼ ώ ω φώ   

 

ᶒ ρ ςὼ υ ρπώ π  

ςὼ ρπώ φ π ς  

 

ρὼ υώ σ πȣȢτ  

 

 

(ii) ὅέὲίὭὨὩὶ     Ὓὄ Ὓὅ          ὛȢὕȢὄȢὛ  

 

                S(x, y) 

 

 

     A (1, 3)              B (-3, 1) 

 

ᶒ ὼ ρ ώ σ ὼ σ ώ ρ   

  ᶒὼ ρ ςὼ ώ ω φώ    

  ὼ ω φὼ ώ ρ ςώ   

 

ᶒ ψ ψὼ ψ τώ π  

ψὼ τώ π τ   

 

ςὼ ώ πȣȢυ  

 

    Solving (1) and (2) 

 

ρ        υ      σ       ρ  

ς       ρ           π        ς  

ὼȟώ ȟ ȟ    

 

ὌὩὲὧὩ ὧέέὶὨὭὲὥὸὩ έὪ ὸὬὩ ὧὭὶὧόάὧὩὲὸὶὩ έὪ     

Ўὃὄὅ ὥὶὩ ȟȢ  

 

 

6. Find the circumcentre of the triangle whose sides 

are ● ◐ ȟ ● ◐  ╪▪▀ 

● ◐   

Ὓέὰ: Let Ўὃὄὅ ύὬέίὩ ίὭὨὩί ὥὶὩ  

ὼ ώ π  ȣȢȢ ρ  3ÌÏÐÅ Í  ρ 

 ςὼ ώ υ π  ȣȢ ς  3ÌÏÐÅ Í   

ὼ ώ ςȣȣȢσ Slope (m) = ρ 

ίὭὲὧὩ ρǪ σὥὶὩ ὴὩὶὴὩὲὨὭὧόὰὥὶ  ὰὭὲὩί   

ὸὬὩίὩ ὰὭὲὩί Ὢέὶά ὥ ὶὭὫὬὸ ὥὲὫὰὩὨ ὸὶὭὥὲὫὰὩȢ  

ὅὭὶὧόάὧὩὲὸὶὩ Ὥί ὸὬὩ άὭὨ ὴέὭὲὸ έὪ ὬώὴέὩὲόίὩȢ  

           A 

  

         

 

               B                                                                                       

 

ίέὰὺὭὲὫ Ὡήὲ ρ Ǫ ς          1       1        0        1 

                                                       2        1        5        2 

 

Ὓὃ= ὼ ὼ ώ ώ  
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ὃὼȟώ ȟ υ ȟυ  

 

 

ίέὰὺὭὲὫ Ὡήὲς Ǫ  σ          2         1        5       2 

                                                        1       -1       -2       1 

 

ὅὼȟώ ȟ ρȟσ  

 

A (-5, 5) and C (-1, -3) 

 

ὅὭὶὧόάὧὩὲὸὶὩ Ὥί ὸὬὩ άὭὨ ὴέὭὲὸ έὪ ὬώὴέὩὲόίὩȢ  

 

= ȟ = ȟ σȟρ 

 

 

7. Find the Orthocenter of the triangle whose vertices 

are (-5, -7), (13, 2) and (-5, 6). 

 

Sol: Given vertices are (-5, -7), (13, 2) and (-5, 6) 

 

Slope of B (13, 2), C (-5, 6) 

ά
◐ ◐

● ●
   

ὛὭὲὧὩ ὃὈ ṶὄὅȟίὰέὴὩ έὪ ὃὈ   

Ὡήὲ  έὪ  ὃὈ Ὥί ◐ ◐ □ ● ●   

ὃ υȟχ  ά   

ᶒ ώ χ ὼ υ   

ᶒςώ ρτ ωὼ τυ 

ᶒωὼ ςώ σρ πȣȢȢρ 

 

 

Slope of A (-5, -7), C (-5, 6) 

ά    

ὛὭὲὧὩ ὄὉ ṶὃὅȟίὰέὴὩ έὪ ὄὉ π  

Ὡήὲ  έὪ  ὄὉ Ὥί ώ ώ άὼ ὼ   

ὄρσȟς  ά π  

ᶒ ώ ς πὼ ρσ   

ᶒώ ς π 

ᶒÙ ςȣȢȢ ς   

ίόὦ       ώ ς Ὥὲ ρ  

ᶒωὼ ςς σρ π 

ᶒωὼ ςχ 

ᶒὼ σ 

ὬὩὲὧὩ ὶὩήόὭὶὩὨ έὶὸὬέὧὩὲὸὶὩ Ὥί σȟς  

 

8. Find the Orthocenter of the triangle whose vertices 

are (-2, -1), (6, -1) and (2, 5). 

 

Sol: Given vertices are (-2, -1), (6, -1) and (2, 5) 

 

Slope of B (6, -1), C (2, 5) 

ά    

ὛὭὲὧὩ ὃὈ ṶὄὅȟίὰέὴὩ έὪ ὃὈ   

Ὡήὲ  έὪ  ὃὈ Ὥί ώ ώ άὼ ὼ   

ὃ ςȟρ  ά   

ᶒ ώ ρ ὼ ς   

ᶒσώ σ ςὼ τ 

ᶒςὼ σώ ρ πȣȢȢρ 

 

 

Slope of A (-2, -1), C (2, 5) 

ά
◐ ◐

● ●
   

ὛὭὲὧὩ ὄὉ ṶὃὅȟίὰέὴὩ έὪ ὄὉ   

Ὡήὲ  έὪ  ὄὉ Ὥί ◐ ◐ □ ● ●   

ὄφȟρ  ά   

ᶒ ώ ρ ὼ φ   

ᶒσώ σ ςὼ ρς 

ᶒςὼ σώ ω πȣȢȢς   

 

ίέὰὺὭὲὫ Ὡήὲ ρ Ǫ ς          2       -3          1         2 

                                                       2         3         -9         2 

 

ὃὼȟώ ȟ ȟ ςȟ   
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9. )Æ ÔÈÅ ÅÑȭȭÎÓ ÏÆ ÔÈÅ ÓÉÄÅÓ ÏÆ ÔÈÅ ÔÒÉÁÎÇÌÅ ÁÒÅ  

● ◐ ȟ● ◐  ╪▪▀   

● ◐ Ȣ█░▪▀ ◄▐▄ ▫►◄▐▫╬▄▪◄►▄Ȣ  

ἻἷἴȡLet Ўὃὄὅ ύὬέίὩ ίὭὨὩί ὥὶὩ  

χὼ ώ ρπ π  ȣȢȢ ρ 

 ὼ ςώ υ π  ȣȢ ς 

ὼ ώ ς πȣȣȢσ  

 

ίέὰὺὭὲὫ Ὡήὲ ρ Ǫ ς          7       1       -10        7 

                                                       1      -2          5         1 

 

ὃὼȟώ ȟ ρȟσ  

 

ίέὰὺὭὲὫ Ὡήὲς Ǫ  σ          1       -2       5      1 

                                                        1        1       2      1 

ὄὼȟώ ȟ σȟρ  

 

ίέὰὺὭὲὫ Ὡήὲρ Ǫ  σ          7        1      -10      7 

                                                        1        1        2        1 

ὅὼȟώ ȟ ςȟτ  

 

 A(1, 3), B(-3, 1) and C(2, -4). 

Now  

Slope of B (-3,1), C (2, -4) 

ά ρ   

ὛὭὲὧὩ ὃὈ ṶὄὅȟίὰέὴὩ έὪ ὃὈ ρ  

Ὡήὲ  έὪ  ὃὈ Ὥί ώ ώ άὼ ὼ   

ὃρȟσ  ά ρ  

ᶒ ώ σ ρὼ ρ  ᶒώ σ ὼ ρ 

ᶒὼ ώ ς πȣȢȢτ 

 

Slope of A (1, 3), C (2, -4) 

ά    

ὛὭὲὧὩ ὄὉ ṶὃὅȟίὰέὴὩ έὪ ὄὉ   

Ὡήὲ  έὪ  ὄὉ Ὥί ώ ώ άὼ ὼ   

ὄ σȟρ  ά   

ᶒ ώ ρ ὼ σ  ᶒχώ χ ὼ σ 

ᶒὼ χÙ ρπ πȣȢȢ υ   

ίέὰὺὭὲὫ Ὡήὲ τ Ǫ υ          1    -1      2       1 

                                                       1    -7      10      1 

ὃὼȟώ ȟ ȟ   

ὬὩὲὧὩ ὶὩήόὭὶὩὨ έὶὸὬέὧὩὲὸὶὩ Ὥί ȟ   

 

10. )Æ ÔÈÅ ÅÑȭȭÎÓ ÏÆ ÔÈÅ ÓÉÄÅÓ ÏÆ ÔÈÅ ÔÒÉÁÎÇÌÅ ÁÒÅ ● ◐

ȟ● ◐  ╪▪▀  

● ◐ Ȣ█░▪▀ ◄▐▄ ▫►◄▐▫╬▄▪◄►▄Ȣ  

ÓÏÌȡLet Ўὃὄὅ ύὬέίὩ ίὭὨὩί ὥὶὩ  

ὼ ώ ρπ π  ȣȢȢ ρ   Í  ρ  

 ὼ ώ ς π  ȣȢ ς  Í  ρ  

ςὼ ώ χ πȣȣȢσ (m) = ς  

 

ίὭὲὧὩ ρǪ ςὥὶὩ ὴὩὶὴὩὲὨὭὧόὰὥὶ  ὰὭὲὩί   

ὸὬὩίὩ ὰὭὲὩί Ὢέὶά ὥ ὶὭὫὬὸ ὥὲὫὰὩὨ ὸὶὭὥὲὫὰὩȢ  

έὶὸὬέὧὩὲὸὶὩ Ὥί ὸὬὩ ὴέὭὲὸ έὪ ὭὲὸὩὶίὩὧὸὭέὲ έὪ ρǪ ς  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ίέὰὺὭὲὫ Ὡήὲ ρ Ǫ ς          1       1        10        1 

                                                       1      -1         -2        1 

 

ὃὼȟώ ȟ     

 

ȟ  = τȟφ  

 

ὌὩὲὧὩ ὸὬὩ ὧέέὶὨὭὲὥὸὩί έὪ ὕὶὸὬὧὩὲὸὶὩ Ўὃὄὅ ὥὶὩ   

 τȟφȢ  
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11. If P and q are the lengths of perpendiculars from 

the origin to the st lines  

●▼▄╬♪◐╬▫▼▄╬♪╪   

╪▪▀ ●╬▫▼♪◐▼░▪♪╪╬▫▼ ♪ȟ   

╟Ȣ╣ ▬ ▲ ╪  . 

╢▫■: ὼίὩὧώὧέίὩὧὥ 

ᶒ ὥ  

ᶒὼίὭὲώὧέίὥίὭὲὧέί  

ᶒὼίὭὲώὧέίὥίὭὲὧέίπ  

ὰὩὲὫὸὬ έὪ Ṷὰὥὶ Ὢὶέά πȟπὸέ ὥὦέὺὩ ὰὭὲὩ   

is   ὴ
ȿȿ

  

ᶒὴ
ȿ ȿ

  

ᶒὴ ὥίὭὲὧέί  

ᶒςὴ ὥςίὭὲὧέί  

ᶒςὴ ὥίὭὲς       S.O.B.S 

ᶒτὴ ὥίὭὲςȣȢȢρ 

 

ή Ὥί ὸὬὩ  ὰὩὲὫὸὬ έὪ Ṷὰὥὶ Ὢὶέά πȟπ ὸέ  ὰὭὲὩ   

ὼὧέίώίὭὲὥὧέίς π  

ή
ȿ ȿ

  

ᶒή ὥὧέίς       S.O.B.S 

ᶒή ὥὧέίςȣȢȢς  

 

 ὲέύ Ὡήὲ   ρ Ǫ ς 

 

τὴ ή ὥίὭὲς ὥὧέίς  

 

                  ὥ ίὭὲς ὧέίς  

 

                  = ὥ ρ 

▬ ▲ ╪   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

12. &ÉÎÄ ÔÈÅ ÅÑȭȭÎ ÏÆ ÔÈÅ  ÓÔ ÌÉÎÅÓ ÐÁÓÓÉÎÇ through the 

point of intersection of the lines 

 ● ◐ ȟ ● ◐  & whose distance from 

(2, -1) is 2. 

 

Sol: 'ÉÖÅÎ ÅÑȭȭÎÓ  

σὼ ςώ τ πȣȢρ  

ςὼ υώ ρ πȣ ς  

ίέὰὺὭὲὫ Ὡήὲ  ρ Ǫ ς  

  3    2     4    3 

2    5    -1    2 

ὴὼȟώ ȟ ȟ   

ςȟρ  

  

,ÅÔ ȬÍȭ ÂÅ ÔÈÅ ÓÌÏÐÅ ÏÆ ÔÈÅ ÌÉÎÅ ÐÁÓÓÉÎÇ ÔÈÒÏÕÇÈ  

P (-2, 1) is ώ ώ άὼ ὼ  

ᶒ  

 

 

ᶒάὼ ςά ώ ρ π 

ᶒάὼ ώ ςά ρ πȣȢσ 

 

Since distance from (2, -1) to (3) is 2 

▀
╪● ╫◐ ╬

╪ ╫
   

ᶒς
□ □

□
  

ᶒς    

ᶒς    S.O.B.S 

ᶒά ρ ςά ρ   

ᶒά ρ τά τά ρ  

ᶒτά τά ρ -ά ρ π 

ᶒσά τά π  

ᶒάσά τ π  

ά π έὶ ά   

ὙὩήόὭὶὩὨ Ὡήὲ  

ὧὥίὩὭ ὭὪ ά π        ὧὥίὩὭὭ  ὭὪ ά  

ώ ρ πὼ ςȠ        ᶒ ώ ρ ὼ ς   

ᶒώ ρ πȢ                          ᶒσώ σ τὼ ψ  

                                      ᶒ τὼ σώ ρρ πȢ 

 

 

 

 

ώ ρ άὼ ς 
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1. If Ᵽ is the angle between the pair of lines  

╪● ▐●◐╫◐ ȟ then P.T ╬▫▼Ᵽ
ȿ╪ ╫ȿ

╪ ╫ ▐

Ȣ 

Sol: let ὥὼ ςὬὼώ ὦώ π ὶὩὴὶὩίὩὲὸ ὸὬὩ ὰὭὲὩί 

ὰὼ άώ πȣȣȢȢρ  

ὰὼ άώ πȣȣȢȢς  

 

 Ḉὥὼ ςὬὼώ ὦώḳ ὰὼ άώὰὼ άώ π  

 

ḳὰὼὰὼ άώ άώὰὼ άώ π   

 

ḳὰὰὼ ὰά ὼώ ὰάὼώ άάώ  π 

 

ḳὰὰὼ ὰά ὰά ὼώ άάώ π 

 

Comparing both sides  ὼȟώ Ǫ ὼώ ὧέὩὪὪȟύὩ ὫὩὸ 

 ὰὰ ὥȟ  άά ὦ   

    Ǫ  ὰά ὰά  ςὬ   

 

ὲέύ         ὧέί—    

 

ᶒὧέί—    

 

   

 

   

 
ȿ ȿ

  

 
ȿ ȿ

Ȣ  

 

 

 

 

 

 

 

 

 

 

 

2. Prove that product of perpendiculars from a point 

(♪ȟ♫) to the pair of st lines 

   ╪● ▐●◐╫◐   is  
   ╪♪ ▐♪♫╫♫

╪ ╫ ▐

 

Sol:  let ὥὼ ςὬὼώ ὦώ π ὶὩὴὶὩίὩὲὸ ὸὬὩ ὰὭὲὩί 

ὰὼ άώ πȣȣȢȢρ  

ὰὼ άώ πȣȣȢȢς  

 

Ḉὥὼ ςὬὼώ ὦώḳ ὰὼ άώὰὼ άώ π  

 

ḳὰὼὰὼ άώ άώὰὼ άώ π  

 

ḳὰὰὼ ὰάὼώ ὰάὼώ άάώ π  

 

ḳὰὰὼ ὰά ὰά ὼώ άάώ π  

 

Comparing both sides  ὼȟώ Ǫ ὼώ ὧέὩὪὪȟύὩ ὫὩὸ 

ὰὰ ὥȟ  άά ὦ  Ǫ  ὰά ὰά ςὬ   

 

ύȢὯȢὸ ὸὬὩ ὰὩὲὫὸὬ έὪ ὸὬὩ ṶὰὥὶὪὶέά ὼȟώ  to the line 

ὥὼ ὦώ ὧ π Ὥί 
╪● ╫◐ ╬

╪ ╫
   

ὲέύ ὴὶέὨόὧὸ έὪ ὸὬὩ ṶὰὥὶὪὶέά ȟ to the lines (1) 

and (2) is  =   

     

 

   

 

    

 
   

   

 
   

Ȣ  
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3. )Æ ÔÈÅ ÅÑȭȭÎ ╪● ▐●◐╫◐  represent a pair 

of linesȟ 0Ȣ4 ÔÈÅ ÃÏÍÂÉÎÅÄ ÅÑȭȭÎ ÏÆ ÔÈÅ ÐÁÉÒ ÏÆ 

bisectors bisecting the angle b/w these lines is  

  ▐● ◐ ╪ ╫●◐. 

Sol: let ὥὼ ςὬὼώ ὦώ π ὶὩὴὶὩίὩὲὸ ὸὬὩ ὰὭὲὩί 

ὰὼ άώ πȣȣȢȢρ  

ὰὼ άώ πȣȣȢȢς  

Ḉὥὼ ςὬὼώ ὦώḳ ὰὼ άώὰὼ άώ π 

ḳὰὼὰὼ άώ άώὰὼ άώ π 

ḳὰὰὼ ὰάὼώ ὰάὼώ άάώ π 

ḳὰὰὼ ὰά ὰά ὼώ άάώ π 

Comparing both sides  ὼȟώ Ǫ ὼώ ὧέὩὪὪȟύὩ ὫὩὸ 

ὰὰ ὥȟ  άά ὦ  Ǫ  ὰά ὰά ςὬ  

 

.Ï× ÅÑȭȭÎÓ ÏÆ ÂÉÓÅÃÔÏÒÓ ÏÆ ÁÎÇÌÅ ÂȾ× ρ Ǫ ς  ÁÒÅ  

   

 ὛȢὕȢὄȢὛ ὥὲὨ ὧὶέίί άόὰὸὭὴὰώὭὲὫȟύὩ ὫὩὸ  

ᶒ ὰὼ άώ ὰ ά   

= ὰὼ άώ (ὰ ά ) 

 

ᶒ ὰὼ ά ώ ςὰάὼώὰ ά   

= ὰὼ ά ώ ςὰάὼώὰ ά  

 

 

ᶒὰὰ ὼ ὰά ὼ ὰά ώ

άά ὼ+ςὰάὰὼώ ςὰάά ὼώ 

= ὰὰ ὼ ὰά ὼ ὰά ώ

άά ὼ+ςὰάὰὼώ ςὰάά ὼώ 

ᶒὼ ὰά ὰά  

ώ ὰά ὰά   

ςὼώὰὰὰά ὰά άά ὰά ὰά  

 

ᶒ ὰά ὰά ὰά ὰά ὼ ώ  

ςὼώὰά ὰά ὰὰ άά   

 

ᶒὰά ὰά ὼ ώ ςὼώὰὰ άά   

ᶒ ςὬὼ ώ ςὼώὥ ὦ 

ḈὬὼ ώ ὼώὥ ὦ. 

 

 

4. S.T the area of the triangle formed by the lines 

   ╪● ▐●◐╫◐   and ■●□◐ ▪

 ░▼  

                    
▪ ▐ ╪╫

╪□ ▐■□╫■
 ╢▲Ȣ◊▪░◄▼Ȣ  

Sol: let ὥὼ ςὬὼώ ὦώ π ὶὩὴὶὩίὩὲὸ ὸὬὩ ὰὭὲὩί 

ὰὼ άώ πȣȣȢȢρ  

ὰὼ άώ πȣȣȢȢς  

ὰὼάώ ὲ πȣȢσ  

Ḉὥὼ ςὬὼώ ὦώḳ ὰὼ άώὰὼ άώ π  

ḳὰὼὰὼ άώ άώὰὼ άώ π  

ḳὰὰὼ ὰάὼώ ὰάὼώ άάώ π  

ḳὰὰὼ ὰά ὰά ὼώ άάώ π  

Comparing both sides  ὼȟώ Ǫ ὼώ ὧέὩὪὪȟύὩ ὫὩὸ 

ὰὰ ὥȟ  άά ὦ  Ǫ  ὰά ὰά ςὬ   

Solving (1) & (2) we get, (0, 0) 

Solving (1) & (3)  

      ὰ    ά    π      ὰ  

      ὰ      ά      ὲ       ὰ  

A (ὼȟώ) =
  

ȟ
  

 

 

Similarly by solving (2) & (3) we get,  

 

B (ὼȟώ) =
 

ȟ
 

 

Now area of Ўὕὃὄ ȿὼώ ὼώȿ 

=
        

 

 

=
    

 

 

=
 

    
 

 

=  

 

=  

 

= =  Ὓή ȢόὲὭὸί 
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5. )Æ ÔÈÅ ÅÑȭȭÎ 

      ╪● ▐●◐╫◐ ▌● █◐╬  

 Represent a pair of linesȟ P.T  

░╪╫╬ █▌▐╪█ ╫▌ ╬▐   

ὭὭ▐ ╪╫ȟ▌ ╪╬ȟ█ ╫╬Ȣ   

╢▫■ȡLet ὥὼ ςὬὼώ ὦώ ςὫὼ ςὪώ  ὧ π  

ὶὩὴὶὩίὩὲὸ ὸὬὩ ὰὭὲὩί  

ὰὼ άώ ὲ πȣȣȢȢρ    

ὰὼ άώ ὲ πȣȣȢȢς  

 

Ḉὥὼ ςὬὼώ ὦώ ςὫὼ ςὪώ  ὧ π  

ḳ ὰὼ άώ ὲ ὰὼ άώ ὲ π  

 

ḳὰὰὼ ὰάὼώ ὰὲὼ ὰάὼώ άάώ  

άὲώ ὰὲὼ άὲώ ὲὲ π  

 

ḳὰὰὼ ὰά ὰά ὼώ άάώ  ὰὲ

ὰὲ ὼ άὲ  άὲ ώ ὲὲ π   

 

Comparing both sides 

  ὼȟὼώȟώ ȟὼȟώ ὧέὩὪὪ Ǫ ὧέὲίὸὥὲὸ  ύὩ ὫὩὸȟ  

ὰὰ ὥȟ  άά ὦ  ȟ   ὰά ὰά ςὬ    

ὰὲ ὰὲ ςὫȟάὲ άὲ ςὪ  And   ὲὲ ὧ 

ὲέύ  ςὫ ςὪ ςὬ  

ὰὲ ὰὲ ὰά ὰά  άὲ άὲ     

  

ὰάὲ ὰὰάὲ ὰὰάὲ ὰάὲ άὲ

άὲ  

ὰάάὲ ὰά ὲὲ ὰὰά ὲ  

ὰὰάάὲὲ ὰὰάάὲὲ ὰὰά ὲ

ὰά ὲὲ ὰάάὲ  

ὰὰ άὲ άὲ  άά ὰὲ ὰὲ

ὲὲ ὰά ὰά     ςὰὰάάὲὲ 

 

=ὰὰ άὲ άὲ ςάά ὲὲ    

άά ὰὲ ὰὲ ςὰὰὲὲ   

ὲὲ ὰά ὰά ςὰὰάάὲὲ    

 ςὰὰάάὲὲ  

ὥ ςὪ ςὦὧ ὦ ςὫ ςὥὧ  

ὧςὬ ςὥὦ ςὥὦὧ    

ᶒψὫὬὪ τὥὪ ςὥὦὧτὦὫ ςὥὦὧτὧὬ 

 ςὥὦὧςὥὦὧ   

ᶒψὫὬὪ τὥὪ ὦὫ ὧὬ ὥὦὧ 

Ḉ  ὥὦὧ- ὥὪ ὦὫ ὧὬ π 

ὲέύ Ὤ ὥὦ
ὰά ὰά

ς
ὰὰάά  

ὰά ὰά τὰὰάά

τ
 

π Ḉ Ὤ ὥὦ πᶒὬ ὥὦ  

ὛὭάὭὰὥὶὰὰώȟύὩ ὧὥὲ ίὬέύ ὸὬὥὸ ▌ ╪╬ȟ█ ╫╬Ȣ   

6. )Æ ÔÈÅ ÅÑȭȭÎ 

 ╪● ▐●◐╫◐ ▌● █◐╬  

 Represent a pair of linesȟ P.T  

Ὥ▐ ╪╫ȟ░░╪█ ╫▌  (iii) the distance b/w parallel 

lines is 2
▌ ╪╬

╪╪ ╫
 or 2

█ ╫╬

╫╪ ╫
 

╢▫■: Let ὥὼ ςὬὼώ ὦώ ςὫὼ ςὪώ  ὧ π  

ὶὩὴὶὩίὩὲὸ ὸὬὩ ὰὭὲὩί  

ὰὼάώ ὲ πȣȣȢȢρ    

ὰὼάώ ὲ πȣȣȢȢς  

 

Ḉὥὼ ςὬὼώ ὦώ ςὫὼ ςὪώ  ὧ π 

ḳ ὰὼάώ ὲ ὰὼάώ ὲ π 

 

ḳὰὼ ὰάὼώὰὲὼ ὰάὼώά ώ 

άὲώ ὰὲὼ άὲώ ὲὲ π 

 

ḳὰὼ ςὰάὼώά ώ  

ὰὲ ὲ ὼ άὲ ὲ ώ ὲὲ π 

 

Comparing both sides 

  ὼȟὼώȟώ ȟὼȟώ ὧέὩὪὪ ὥὲὨ ὧέὲίὸὥὲὸ  

 ύὩ ὫὩὸȟ  

ὰ ὥȟά ὦ  ȟ   ςὰά ςὬ    

ὰὲ ὲ ςὫȟάὲ ὲ ςὪ  & ὲὲ ὧ    

ὲέύ Ὤ ὰά ὰά ὥὦ  ᶒὬ ὥὦ   

ὥὪ ὰ ά ὦὫ        

ᶒὥὪ ὦὫ        

ὨὭίὸὥὲὧὩ ὦȾύ  ὴὥὶὩὰὰὥὰ ὰὭὲὩί ρ Ǫ ς  

ȿ ȿ ȿ ȿ

Ѝ
  

 =  =ς  
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έὶ  =  =ς   

 

7. S.T that the pair of st lines ● ●◐ ◐ ȟ  

● ●◐ ◐ ● ◐  form a square. 

Sol:   Given pair of st lines  

   φὼ υὼώ φώ π  

  φὼ υὼώ φώ ὼ υώ ρ π   

Now φὼ υὼώ φώ φὼ ωὼώ τὼώ φώ 

σὼςὼ σώ ςώςὼ σώ  

 ςὼ σώ σὼ ςώ    

  ᶒςὼ σώ πȢȢρᶒά   ά ὥȾὦ    

      σὼ ςώ πȣȢȢςᶒά    

άά ρ  

Let φὼ φὼώ φώ ὼ υώ ρ 

ḳ ςὼ σώ ὰσὼ ςώ ά   

  ḳ
φὼ τὼώ ςάὼ ωὼώ φώ σάώ

σὰὼςὰώὰά
  

 

ḳ φὼ υὼώ φώ σὰ ςάὼ ςὰ σάώ ὰά  

 

 ὩήόὥὸὭὲὫ ὸὬὩ ὧέὩὪὪὭὧὭὩὲὸί έὪ ὼ ὥὲὨ ώ, 

σὰ ςά ρȣȢὥȟςὰ σά υȣ ὦ  

Solving (a) & (b) 

3     2    -1    3 

2    -3    -5    2 

ὰȟά ȟ ρȟρ  

So the lines represented by  

φὼ φὼώ φώ ὼ υώ ρ π ὥὶὩ   

ςὼ σώ ρ πȣ σ ᶒά   

σὼ ςώ ρ πȣ τᶒά    

άά ρ   

%ÑȭȭÎ ρ ȟ σ  ÁÎÄ ς ȟ τ  ÁÒÅ ÐÁÒÁÌÌÅÌ ÌÉÎÅÓ    

%ÑȭȭÎ ρ ȟ ς  ÁÎÄ σ ȟ τ  ÁÒÅ ÐÅÒÐÅÎÄÉÃÕÌÁÒ ÌÉÎÅÓ 

 so the figure form a rectangle. 

Now the distance b/w   Parallel lines (1), (3) is 

Ὠ
ȿ ȿ ȿ ȿ

Ѝ  
  

 Also the distance b/w   Parallel lines (2), (4) is 

Ὠ
ȿ ȿ ȿ ȿ

Ѝ  
 ᶒὨ Ὠ thus the figure 

formed is a square. 

 

 

 

 

 

8. Find the angle b/w line joining the origin to the 

point of intersection of the curve 

 ● ●◐◐ ● ◐  And the line 

  ● ◐ Ȣ  

Ὓέὰ: Given curve 

    ὼ ςὼώ ώ ςὼ ςώ υ π.... (1) 

ὒὭὲὩ σὼ ώ ρ πȣ ς 

ᶒρ σὼ ώȣȢσ  

ὬέάέὫὩὲὭίὭὲὫ ρ όίὭὲὫ σ  

ὸὬὩ ὧέάὦὭὲὩὨ Ὡήὲ  Ὥί   

 ὼ ςὼώ ώ ςὼ ςώ ρ υρ π  

ᶒ ὼ ςὼώ ώ ςὼ ςώ σὼ ώ υ σὼ

ώ π   

 ᶒ ὼ ςὼώ ώ φὼ ςὼώ φὼώ ςώ 

υωὼ ώ φὼώ π   

 

ᶒ ὼ ςὼώ ώ φὼ τὼώ τώ  

τυὼ υώ σπὼώ π    

 

ᶒ υπὼ ςψὼώ ςώ π    ὦώ ς  

 

ᶒ ςυὼ ρτὼώ ώ π      

                                                                                     

ὥ ςυȟςὬ ρτȟὦ ρ 
ὧέάὴὥὶὩ ύὭὸὬ 

 ὥὼ ςὬὼώ ὦώ π 
 

 

╬▫▼Ᵽ
ȿ╪ ╫ȿ

╪ ╫ ▐

  

=  

 

=
Ѝ

 

 

=
Ѝ

 

 

=
ЍȢ

 

 

=
Ѝ

 

 

— ÃÏÓ
Ѝ
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9. &ÉÎÄ ÔÈÅ ÖÁÌÕÅ ÏÆ ȬËȭ ÉÆ  ÌÉÎÅ ÊÏÉÎÉÎÇ ÔÈÅ ÏÒÉÇÉÎ ÔÏ ÔÈÅ 

point of intersection of the curve 

 ● ●◐ ◐ ● ◐  And the line  

 ● ◐ ▓ □◊◄◊╪■■◐ ▬▄►▬▄▪▀░╬◊■╪►Ȣ  

SOL: Given curve 

    ςὼ ςὼώ σώ ςὼ ώ ρ π.... (1) 

ὒὭὲὩ ὼ ςώ Ὧȣ ς 

ᶒρ ȣȢσ  

ὬέάέὫὩὲὭίὭὲὫ ρ όίὭὲὫ σ  

ὸὬὩ ὧέάὦὭὲὩὨ Ὡήὲ  Ὥί   

 ςὼ ςὼώ σώ ςὼ ώ ρ ρρ π  

ᶒ ςὼ ςὼώ σώ ςὼ ώ ρ π   

 ᶒ ςὼ ςὼώ σώ  

ρ
 

π  

 

ᶒ ὼ ς ώσ       

ςὼώ ς π                                                                                       

ὥ ς ȟὦ σ    

ὧέάὴὥὶὩ ύὭὸὬ 

 ὥὼ ςὬὼώ ὦώ π 
 

 

ίὭὲὧὩ ρ Ǫ ς άόὸόὥὰὰὰώ ὴὩὶὴὩὲὨὭὧόὰὥὶ 

ὧέὩὪὪὭὧὭὩὲὸ έὪ  ὼ ὧέὩὪὪὭὧὭὩὲὸ έὪ  ώ π  

ὥ ὦ π 

 

ᶒς σ π   

 

ᶒυ π   

 

ᶒυ     

 

ᶒὯ ρ   

 

Ὧ ρ  

 

 

 

 

 

 

 

 

 

10. Show that the lines joining the origin to the point of 

intersection of the curve 

 ● ●◐ ◐ ● ◐  And the line 

  ● ◐ Ѝ Ȣ are mutually perpendicular. 

Ὓέὰ: Given curve 

    ὼ ὼώ ώ σὼ σώ ς π.... (1) 

ὒὭὲὩ ὼ ώ Ѝς πȣ ς 

ᶒὼ ώ Ѝς  έὶ 
Ѝ

ρȣȢσ  

ὬέάέὫὩὲὭίὭὲὫ ρ όίὭὲὫ σ  

ὸὬὩ ὧέάὦὭὲὩὨ Ὡήὲ  Ὥί   

 ὼ ὼώ ώ σὼ ώ ρ ςρ π  

ᶒ ὼ ὼώ ώ σὼ ώ
Ѝ

υ
Ѝ

π   

 ᶒ ὼ ὼώ ώ
Ѝ

 

π   

 

ᶒ ὼ ὼώ ώ
Ѝ
 ὼ

Ѝ
ώ  

ὼ ώ ςὼώ π    

 

ᶒ
Ѝ
 ὼ ὼώ

Ѝ
ώ π    

                                                                                     

ὥ
Ѝ
ȟςὬ ρȟὦ

Ѝ
 

ὧέάὴὥὶὩ ύὭὸὬ 

 ὥὼ ςὬὼώ ὦώ π 
 

 

ḈÃÏÅÆÆÉÃÉÅÎÔ ÏÆ   ὼ ÃÏÅÆÆÉÃÉÅÎÔ ÏÆ  ώ 

 
σ

Ѝς

σ

Ѝς 
 π 

 

Ḉ /!ȟ /" ÁÒÅ ÐÅÒÐÅÎÄÉÃÕÌÁÒȢ 
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11. Write down the equation  of the pair of st lines  

joining the origin to the point of intersection of the 

curve 

 ● ●◐ ◐ ● ◐  And the 

line 

  ● ◐ Ȣ  

Ὓέὰ: Given curve  

   σὼ τὼώ τώ ρρὼ ςώ φ π .... (1) 

ὒὭὲὩ φὼ ώ ψ π    ȣ ς 

ᶒψ φὼ ώ     έὶ ρ ȣȢσ  

ὬέάέὫὩὲὭίὭὲὫ ρ όίὭὲὫ σ  

ὸὬὩ ὧέάὦὭὲὩὨ Ὡήὲ  Ὥί   

 σὼ τὼώ τώ ρρὼ ςώ ρ φρ π  

ᶒ σὼ τὼώ τώ ρρὼ ςώ   

φ π   

 

 ᶒ φτσὼ τὼώ τώ  

ψ φφὼ ρρὼώ ρςὼώ σφώ   

φσφὼ ώ ρςὼώ π   

 

ᶒ ωσφὼ ςυφὼώ ςυφὼώ ςστώ =0  

 

ᶒ υπὼ ςψὼώ ςώ π    ὦώ ς  

 

ᶒ τφψὼ ρρχώ π      

   ᶒ τὼ ώ πȣȣ σ        

                                                                           

ὥ τȟςὬ πȟὦ ρ 
ὧέάὴὥὶὩ ύὭὸὬ 

 ὥὼ ςὬὼώ ὦώ π 
 

 

The equation of pair of angular bisectors of (3) 

 h ὼ ώ ὥ ὦὼώ 

ᶒ 0 ὼ ώ τ ρὼώ 

ᶒ 0 υὼώ 

ᶒὼώ πᶒὼ π έὶ ώ π 

Which equations are of coordinates axes. 

ḈÔÈÅ ÐÁÉÒ ÏÆ ÌÉÎÅÓ ÁÒÅ ÅÑÕÁÌÌÙ inclined to the 

coordinate axes. 

 

 

 

 

 

 

 

 

12. Find the condition for the chord ■●□◐  of 

the circle  ● ◐ ╪  to (i) subtend a right angle 

at the origin. (ii) to coincide. 

Ὓέὰ: Given circle   ὼ ώ ὥ.... (1) 

ὧὬέὶὨ ὰὼάώ ρȣȣ ς  

ὬέάέὫὩὲὭίὭὲὫ ρ όίὭὲὫ ς   

ὸὬὩ ὧέάὦὭὲὩὨ Ὡήὲ  Ὥί   

 ὼ ώ ὥ ρ   

ᶒ ὼ ώ ὥ ὰὼάώ   

 

ᶒ ὼ ώ ὥ ὰὼ ά ώ ςὰάὼώ  

 

ᶒ ὼ ώ ὥὰὼ ὥά ώ ὥςὰάὼώ  

 

ᶒ ὼ ὥὰὼ ώ ὥά ώ ὥςὰάὼώπ  

 

ᶒ ρ ὥὰ ὼ ρ ὥά ώ ὥςὰάὼώπ  

                                                                                     

ὧέάὴὥὶὩ ύὭὸὬ 

 ὥὼ ςὬὼώ ὦώ π 
 

É ḈÃÏÅÆÆÉÃÉÅÎÔ ÏÆ   ὼ ÃÏÅÆÆÉÃÉÅÎÔ ÏÆ  ώ=0  

ᶒρ ὥὰ ρ ὥά π   

 

ᶒς ὥὰ ὥά π  

 

ᶒς ὥὰ ὥά  

 

Ḉὥ ὰ ά )=2  

(ii) Condition for coincide  Ὤ ὥὦ 

 

ᶒ ὥὰά ρ ὥὰ ρ ὥά  

 

ᶒὥὰά ρ ὥὰ ὥά ὥὰά  

 

ᶒρ ὥὰ ὥά  

 

ὥ ὰ ά )=1  
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1. If a ray makes angles ♪ȟ♫ȟ♬ and ♯ with four 

diagonals of a cube, then find  

╬▫▼♪ ╬▫▼♫ ╬▫▼♬ ╬▫▼♯  . 

3ÏÌȡ ÌÅÔ Ȭ/!"#$%&'ȭ ÂÅ ÔÈÅ ÇÉÖÅÎ ÃÕÂÅ ×ÉÔÈ each 

ÅÄÇÅ ȭρȭ ÌÅÔ Ȭ/ȭ ÂÅ ÔÈÅ ÏÒÉÇÉÎ ÁÎÄ 

ὕὃȟὕὄȟὕὅ  ὥί ὧέέὶὨὭὲὥὸὩ ὥὼὩίȢ 

its vertices are 

                  Oπȟπȟπ 

A ȟπȟπ   D ρȟρȟ  

B πȟȟπ  E ρȟȟρ 

Cπȟπȟ   F ȟρȟρ 

 

               G (1, 1, 1) 

 

ὈȢὶί  έὪ ὨὭὥὫέὲὥὰί                       $ÃȭÓ ÏÆ ÄÉÁÇÏÎÁÌÓ 

ὼ ὼȟώ ώȟᾀ ᾀ            
В   

ȟȟȟ     ȟȟ 

 

$ÒȭÓ ÏÆ /' ρȟρȟρ             $ÃȭÓ ÏÆ /' 
Ѝ 
ȟ
Ѝ 
ȟ
Ѝ 
  

 

$ÒȭÓ ÏÆ !& ȟρȟρ $ÃȭÓ ÏÆ !& 
Ѝ 
ȟ
Ѝ 
ȟ
Ѝ 
  

 

$ÒȭÓ ÏÆ "% ρȟ ȟρ $ÃȭÓ ÏÆ "% 
Ѝ 
ȟ
Ѝ 
ȟ
Ѝ 
  

 

$ÒȭÓ ÏÆ #$ ρȟρȟ  $ÃȭÓ ÏÆ #$ 
Ѝ 
ȟ
Ѝ 
ȟ
Ѝ 
  

 

,ÅÔ Ìȟ Íȟ Î  ÂÅ ÔÈÅ $#ȭÓ ÏÆ ÔÈÅ ÒÁÙ ×ÈÉÃÈ ÍÁËÅ 

angles ȟȟ and  with four diagonals of a cube 

OG, AF, BE and CD respectively. 

 

Now ╬▫▼♪ȿ■■ □ □ ▪▪ȿ 

 

ὧέίὰ
Ѝ 

ά
Ѝ 

ὲ
Ѝ 

=
Ѝ 

 

 

Similarly we get, ÃÏÓ =
Ѝ 

,  

 

ὧέί  =
Ѝ 

, ὧέί =
Ѝ 

 

 

Now    ὧέί ὧέί ὧέί ὧέί  

 

=
Ѝ 

+
Ѝ Ѝ Ѝ 

 

 

= ὰ ά ὲ ρ  

 

2. Find the angle b/w the diagonals of a cube. 

Sol: 3ÏÌȡ ÌÅÔ Ȭ/!"#$%&'ȭ ÂÅ ÔÈÅ ÇÉÖÅÎ ÃÕÂÅ ×ÉÔÈ 

ÅÁÃÈ ÅÄÇÅ ȭρȭ ÌÅÔ Ȭ/ȭ ÂÅ ÔÈÅ ÏÒÉÇÉÎ ÁÎÄ 

ὕὃȟὕὄȟὕὅ  ὥί ὧέέὶὨὭὲὥὸὩ ὥὼὩίȢ 

its vertices are 

 

 

                      Oπȟπȟπ 

A ȟπȟπ                   D ρȟρȟ  

B πȟȟπ                    E ρȟȟρ 

Cπȟπȟ                    F ȟρȟρ 

                       G (1, 1, 1) 

 

 

 

Direction ratios ὼ ὼȟώ ώȟᾀ ᾀȟ 

 

 

ὈȢὶί  έὪ ὨὭὥὫέὲὥὰί      $ÃȭÓ ÏÆ ÄÉÁÇÏÎÁÌÓ  

 

 

$ÒȭÓ ÏÆ /' ρȟρȟρ $ÃȭÓ ÏÆ /' 
Ѝ 
ȟ
Ѝ 
ȟ
Ѝ 
  

 

$ÒȭÓ ÏÆ !& ȟρȟρ $ÃȭÓ ÏÆ !& 
Ѝ 
ȟ
Ѝ 
ȟ
Ѝ 
  

 

$ÒȭÓ ÏÆ "% ρȟ ȟρ $ÃȭÓ ÏÆ "% 
Ѝ 
ȟ
Ѝ 
ȟ
Ѝ 
  

 

$ÒȭÓ ÏÆ #$ ρȟρȟ  $ÃȭÓ ÏÆ #$ 
Ѝ 
ȟ
Ѝ 
ȟ
Ѝ 
  

 

)Æ ȭ—ᴂ is the angle between the diagonals OG and AF then  

CosⱣ ȿ■■ □ □ ▪▪ȿ 

 

=
Ѝ Ѝ Ѝ Ѝ Ѝ Ѝ 

 

 

=   

 

 

 

 

 

 

 

 

Ḉ— ÃÏÓ   
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3. Find the angle b/w the lines whose direction 

ÃÏÓÉÎÅÓ ÓÁÔÉÓÆÙ ÔÈÅ ÅÑȭȭÎÓ ■ □ ▪ ȟ 

■ □ ▪ Ȣ  

Solȡ 'ÉÖÅÎ ÅÑȭȭÎÓ  

 ὰ ά ὲ πȣ ρ 

ὰ ά ὲ πȢ ȣȢ ς 

&ÒÏÍ ρ  ᶒὰ ά ὲ 

Sub ᴂὰᴂ value in (2) 

ᶒ ά ὲ ά ὲ π  

ᶒά ὲ ςάὲ ά ὲ π  

ᶒςά ςάὲ π  

ᶒςάά ὲ π  

ᶒςά π ὥὲὨ ά ὲ π  

ά πȣȣ σ   

 ά ὲ πȣȢτȢ  

 

Solving (1) & (3) 
 
1      1      1      1      1       1 
0      1      0       0      1      0 
 

   
      

 

ᶒ
   
      

 
Ὀὶȭί έὪ ρ ὰὭὲὩ ὥȟὦȟὧ   

ρȟπȟρ  
 

Solving (1) & (4) 
 
1       1      1       1       1       1 
0       1       1       0       1      1 
 

   
      

 

ᶒ
   
      

 
Ὀὶȭί έὪ ς  ὰὭὲὩ ὥȟὦȟὧ   
πȟρȟρ  

 

 

ÃÏÓ—
 

  

 

ᶒÃÏÓ—    

 

ᶒÃÏÓ—
ЍЍ

   

 

ÃÏÓ—   

 

Ḉ — φπ έὶ  

 

 

 

 

 

 

 

 

4. Find the angle b/w the lines whose direction 

ÃÏÓÉÎÅÓ ÓÁÔÉÓÆÙ ÔÈÅ ÅÑȭȭÎÓ    ■□ ▪ ȟ 

□▪ ▪■ ■□ Ȣ  

 

Sol: 'ÉÖÅÎ ÅÑȭȭÎÓ             σὰ ά υὲ πȣ ρ 

                φάὲ ςὲὰυὰά πȢ ȣȢ ς 

 

&ÒÏÍ ρ  ᶒά σὰ υὲ 

Sub ᴂάᴂ value in (2) 

 

ᶒ φσὰ υὲὲ ςὲὰυὰσὰ υὲ π  

 

ᶒ ρψὰὲσπὲ ςὰὲρυὰ ςυὰὲπ  

 

ᶒ ρυὰ τυὰὲ σπὲ π   ὦώ ρυ  

 

ᶒὰ σὰὲςὲ π     

ᶒὰ ςὰὲὰὲςὲ π     

ᶒὰὰ ςὲ ὲὰ ςὲ π 

ᶒ ὰ ςὲ ὰ ὲ π   

 

ὰ ςὲ πȣȣ σ  

ὰ ὲ πȣȢτ  

 

 

Solving (1) & (3) 
 
3       1     5     3      1         5 
1        0    2     1      0        2 
 

   
      

 

ᶒ
   
      

 
Ὀὶȭί έὪ ρ ὰὭὲὩ ὥȟὦȟὧ   
ςȟρȟρ  

 

Solving (1) & (4) 
 
3       1    5    3    1       5 
1       0    1     1    0       1 
 

   
      

 

ᶒ
   
      

 
Ὀὶȭί έὪ ς  ὰὭὲὩ ὥȟὦȟὧ   
ρȟςȟρ  

 

 

ÃÏÓ—
ȿ  ȿ

  

 

ᶒÃÏÓ—    

 

ᶒÃÏÓ—
ЍЍ

  =ÃÏÓ—   

Ḉ— ÃÏÓ  
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5. 3ÈÏ× ÔÈÁÔ ÔÈÅ ÌÉÎÅÓ ×ÈÏÓÅ ÄȢÃȭÓ ÁÒÅ ÇÉÖÅÎ ÂÙ  ■

□ ▪ ȟ □▪ ▪■ ■□ Ȣ  

Sol: ÇÉÖÅÎ ÅÑȭȭÎÓ  

 ὰ ά ὲ πȣȣ ρ  

ςάὲ σὲὰυὰά πȣȣ ς  

 

&ÒÏÍ ρ  ᶒὰ ά ὲ 

Sub ᴂὰᴂ value in (2) 

ᶒςάὲ σὲά ὲ υά ὲά π 

ᶒςάὲ σάὲ σὲ υά υάὲ π 

ᶒυά τάὲ σὲ π       ὦώ ὲ 

ᶒυ τ σ π   

Let 
 
 ȟ
 
 ὦὩ the roots  

Product of the roots  

ᶒ
  

  ᶒ ȣȣ ὃ   

 

 

&ÒÏÍ ρ  ᶒά ὰ ὲ 

Sub ᴂάᴂ value in (2) 

ᶒ ςὰ ὲὲ σὲὰυὰὰ ὲ π 

ᶒ ςὰὲςὲ σὲὰυὰ υὰὲπ 

ᶒυὰ φὰὲςὲ π       ὦώ ὲ 

ᶒυ φ ς π   

Let 
 
 ȟ
 
 ὦὩ the roots  

Product of the roots  

ᶒ
  

  ᶒ ȣȣ ὄ     

From (A) & (B) 

ᶒ Ὧίὥώ 

ᶒὰὰ ςὯȟάά σὯȟὲὲ υὯ   

 

Cos— ȿὰὰ άά ὲὲȿ 

           ςὯ σὯ υὯ 

           π  

— ωπЈ  

Ḉ ὸὬὩ ὸύέ ὰὭὲὩί ὥὶὩ ὴὩὶὴὩὲὨὭὧόὰὥὶ ὸέ ὩὥὧὬ έὸὬὩὶȢ 

 

 

 

 

 

6. Find the direction cosines of the lines which are 

connected by the relation  ■ □ ▪ ȟ 

□▪ ▪■ ■□ Ȣ  

 

Solȡ 'ÉÖÅÎ ÅÑȭȭÎÓ  

 

 ὰ ά ὲ πȣ ρ 

άὲ ςὲὰςὰά πȢ ȣȢ ς 

 

&ÒÏÍ ρ  ᶒὰ ά ὲ 

 

Sub ᴂὰᴂ value in (2) 

 

ᶒάὲ ςὲά ὲ ςά ὲά π  

 

ᶒάὲ ςάὲ ςὲ ςά ςάὲ π  

 

ᶒςά υάὲ ςὲ π  

 

ᶒςά τάὲ άὲ ςὲ π  

 

ᶒςάά ςὲ ὲά ςὲ π  

 

ᶒ ά ςὲ ς ά ὲ π  

 

ά ςὲ πȣȣ σ   

 

 ςά ὲ πȣȢτ  

 

 
Solving (1) & (3) 
 
1    1    1    1    1     1 
0    1    2     0    1    2 
 

   
      

 

ᶒ
   
      

 
Ὀὶȭί έὪ ρ ὰὭὲὩ ὥȟὦȟὧ   
ρȟςȟρ  

 
Ὀὧȭί έὪ ρ ὰὭὲὩ ὰȟάȟὲ   

Ѝ
ȟ
Ѝ
ȟ
Ѝ

  

 

 
Solving (1) & (4) 
 
1    1    1    1    1    1 
0    2    1     0    2    1 
 

   
      

 

ᶒ
  
      

 
Ὀὶȭί έὪ ς  ὰὭὲὩ ὥȟὦȟὧ   

ρȟρȟς  
 
Ὀὧȭί έὪ ς  ὰὭὲὩ ὰȟάȟὲ   

Ѝ
ȟ
Ѝ
ȟ
Ѝ
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7. Find the direction cosines of the lines which are 

connected by the relation  ■ □ ▪ ȟ 

■ □ ▪ Ȣ  

 

3ÏÌȡ 'ÉÖÅÎ ÅÑȭȭÎÓ  

ὰ υά σὲ πȣ ρ  

χὰ υά σὲ πȢ ȣȢ ς  

 

&ÒÏÍ ρ  ᶒὰ υά σὲ 

 

Sub ᴂὰᴂ value in (2) 

 

ᶒχυά σὲ υά σὲ π  

 

ᶒχςυά ωὲ σπάὲ υά σὲ π  

 

ᶒρχυά φσὲ ςρπάὲ υά σὲ π  

 

ᶒρψπά ςρπάὲ φπὲ π ( ὦώ σπ) 

 

ᶒφά χάὲ ςὲ π  

 

ᶒφά τάὲ σάὲ ςὲ π  

 

ᶒςάσά ςὲɂὲσά ςὲ π  

 

ᶒ σά ςὲ ςά ὲ π σά ςὲ

π     έὶ     ςά ὲ π  

 

        π σά ςὲ πȣȣ σ  

       π ςά ὲ πȣȣ τ    

 

 
Solving (1) & (3) 
 
1    -5    3    1    -5     3 
0    3    -2     0    3    -2 
 

   
      

 

ᶒ
   
      

 
Ὀὶȭί έὪ ρ ὰὭὲὩ ὥȟὦȟὧ   
ρȟςȟσ  

 
Ὀὧȭί έὪ ρ ὰὭὲὩ ὰȟάȟὲ   

Ѝ
ȟ
Ѝ
ȟ
Ѝ

  

 

 
Solving (1) & (4) 
 
1    -5    3    1    -5    3 
0    2    -1    0     2    -1 
 

   
      

 

ᶒ
  
      

 
Ὀὶȭί έὪ ς  ὰὭὲὩ ὥȟὦȟὧ   

ρȟρȟς  
 
Ὀὧȭί έὪ ς  ὰὭὲὩ ὰȟάȟὲ   

Ѝ
ȟ
Ѝ
ȟ
Ѝ

  

 
 

8. ╢Ȣ╣ ◄▐▄ ▬▫░▪◄▼ ȟȟ ȟ ȟȟ ȟ ȟ ȟ), 

(1, 2, 5) are the vertices of a parallelogram. 

 

╢▫■ȡ  ὰὩὸ  ὸὬὩ  Given  ὴέὭὲὸί 

 ὃτȟχȟψȟὄςȟσȟτȟὅ ρȟςȟρ), 

D(1, 2, 5) 

ὃὄ ὼ ὼ ώ ώ ᾀ ᾀ   

 

ὃτȟχȟψ     ὄςȟσȟτ  

 

ὃὄ ς τ σ χ τ ψ   

 

  ς τ τ   

 

  Ѝτ ρφ ρφ Ѝσφ φ  

 

ὄςȟσȟτ    ὅ ρȟςȟρ) 

 

ὄὅ ρ ς ς σ ρ τ   

 

       σ υ σ   

 

ὄὅ Ѝω ςυ ω Ѝτσ  

 

 

ὅ ρȟςȟρ)      Ὀρȟςȟυ 

 

ὅὈ ρ ρ ς ς υ ρ   

ὅὈ ς τ τ   

ὅὈ Ѝτ ρφ ρφ Ѝσφ φ  

 

 

Ὀρȟςȟυ      ὃτȟχȟψ  

 

Ὀὃ τ ρ χ ς ψ υ   

Ὀὃ σ υ υ   

Ὀὃ Ѝω ςυ ω Ѝτσ  

 

ὃὄ ὅὈȟὄὅ Ὀὃ  

ḈὃȟὄȟὅȟὈ ὥὶὩ ὸὬὩ ὺὭὶὸὭὧὩί έὪ ὸὬὩ ὴὥὶὥὰὰὩὰέὫὶὥάȢ 
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9. ╘█ ȟ ȟ ȟ ȟȟ ȟ ȟ ȟ  Are vertices 

ÏÆ Á ÔÒÉÁÎÇÌÅ ÆÉÎÄ ÔÈÅ $ȢÒȭÓ ÏÆ ÉÔÓ ÓÉÄÅÓȢ $ÅÔÅÒÍÉÎÅ 

whether it is right angled or isosceles. 

Ὓέὰȡ ὰὩὸ ὃφȟρπȟρπȟὄρȟπȟυȟὅφȟρπȟπ 

 !ÒÅ ÖÅÒÔÉÃÅÓ ÏÆ Á ÔÒÉÁÎÇÌÅ   

Direction ratios ὼ ὼȟώ ώȟᾀ ᾀ  

 

 ὃφȟφȟρπ     ὄρȟπȟυ  

 

$ȢÒȭÓ  έὪ ὃὄᶒ ρ φȟπ ρπȟυ ρπ 

 

υȟρπȟρυ ρȟςȟσ  

 

 

ὄρȟπȟυȟὅφȟρπȟπ  

 

 

$ȢÒȭÓ  έὪ ὄὅᶒ φ ρȟρπ πȟπ υ 

 

υȟρπȟυ ρȟςȟρ     

 

ὃφȟρπȟρπ     ὅφȟρπȟπ  

$ȢÒȭÓ  έὪ ὃὅᶒ φ φȟρπ ρπȟπ ρπ 

 

πȟςπȟρπ πȟςȟρ  

 

 

ÃÏÓ᷁ὃὄὅ
ȿ ȿ

  

 

ÃÏÓ᷁ὃὄὅ
ȿ ȿ

Ѝ Ѝ
  

 

ÃÏÓ᷁ὃὄὅ
Ѝ Ѝ

π  

 

ὄ᷀   

 

ḈὝὬὩ ὫὭὺὩὲ ὸὶὭὥὲὫὰὩ Ὥί ὥ ὶὭὫὬὸ ὥὲὫὰὩὨȢ 
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1. ╘█ Ѝ ● ◐ ╪● ◐ȟ 

◄▐▄▪ ╟Ȣ╣ 
▀◐

▀●

◐ 

● 
 . 

╢▫■: ὰὩὸ 

 ὼ ίὭὲὃᶒὃ ÓÉÎὼ  

ώ ίὭὲὄᶒὄ ÓÉÎώ   

 

ᶒЍρ ὼ ρ ώ ὥὼ ώ  

 

        ᶒЍρ ίὭὲὃ Ѝρ ίὭὲὄ ὥίὭὲὃ

ίὭὲὄ 

 

          ᶒЍὧέίὃ Ѝὧέίὄ ὥίὭὲὃίὭὲὄ  

 

          ᶒὧέίὃὧέίὄὥίὭὲὃίὭὲὄ  

 

              ᶒςὧέί ὧέί

ὥςὧέί ίὭὲ    

 

           ᶒὧέί ὥίὭὲ  

 

ᶒ ὥ 

 

ᶒὧέὸ ὥ 

 

ᶒ ÃÏÔὥ 

 

ᶒὃ ὄ ςÃÏÔὥ 

 

ᶒÓÉÎὼ ÓÉÎώ ςÃÏÔὥ  

 

ὨὭὪὪ ύȢὶȢὸ ᴂὼᴂ  

 

ᶒ π    

 

ᶒ    

 

ᶒ
 

 
    

 

 

 

 

 

2. ╘█ ◐ ἼἩἶ
● ● 

● ● 
,█░▪▀

▀◐

▀●
Ȣ 

Sol:ὰὩὸ ὼ ὧέίς—ᶒ— ÃÏÓὼ  

ώ ÔÁÎ
 

 
  

 

ώ ÔÁÎ
Ѝ Ѝ  

Ѝ Ѝ  
  

 

ώ ÔÁÎ
 

 
  

ώ ÔÁÎ
Ѝ    

Ѝ   
     ὦώ ὧέί— 

 

ώ ÔÁÎ
   

 

 
    

  

 

ώ ÔÁÎ
  

  
  

 

ώ ÔÁÎὸὥὲ —    

 

ώ —  

ώ ÃÏÓὼ   

ὨὭὪὪ ύȢὶȢὸ ᴂὼᴂ   

 

π  ὼ    

 

 

π  ςὼ   

 

  



  LAQ 

 

 19 
 

LAQ     IPE 

Jr.MATHEMATICS - IB 

AIMS TUTORIAL 

3. ╘█ ◐ ●◄╪▪● ▼░▪●╬▫▼●ȟ█░▪▀
▀◐

▀●
Ȣ 

Sol:ὰὩὸ ώ ὖ ὗ      ὨὭὪὪ ύȢὶȢὸ ᴂὼᴂ   

ȣ ρ  

ύὬὩὶὩ ὖ ὼ  ὃὴὴὰώὭὲὫÌÏÇ   έὲ ὄȢὛ 

ᶒÌÏÇὖ ÌÏÇὼ    

ᶒÌÏÇὖ ÔÁÎØȢÌÏÇØ όὺ όὺ ὺόᴂ  

ὨὭὪὪ ύȢὶȢὸ ᴂὼᴂ   

ᶒ ÔÁÎὼ ÌÏÇὼ ÌÏÇὼ ÔÁÎὼ  

ᶒ ÔÁÎὼ Ȣ ÌÏÇὼȢίὩὧὼ  

ᶒ ὖ ÌÏÇὼȢίὩὧὼ  

ᶒ ὼ ÌÏÇὼȢίὩὧὼ ȣ ς 

 

ύὬὩὶὩ ὗ ίὭὲὼ ὃὴὴὰώὭὲὫÌÏÇ   έὲ ὄȢὛ 

ᶒÌÏÇὗ ÌÏÇίὭὲὼ   

ᶒÌÏÇὗ ÃÏÓØȢÌÏÇÓÉÎØ όὺ όὺ ὺόᴂ  

ὨὭὪὪ ύȢὶȢὸ ᴂὼᴂ   

ᶒ ÃÏÓὼ ÌÏÇίὭὲὼÌÏÇίὭὲὼὧέίὼ  

ᶒ ÃÏÓὼ Ȣ ȢὧέίὼÌÏÇίὭὲὼȢ ίὭὲὼ  

ᶒ ὗ ÌÏÇίὭὲὼȢίὭὲὼ 

ᶒ ίὭὲὼ ÌÏÇίὭὲὼȢίὭὲὼȢȢȢσ 

 

ίόὦ ὩήὲςǪ σὭὲ ρ  

  

ὼ ÌÏÇὼȢίὩὧὼ   

ίὭὲὼ
ὧέίὼ

ίὭὲὼ
ÌÏÇίὭὲὼȢίὭὲὼ 

4. ╘█ ◐ ▼░▪●ἴἷἯ● ●▼░▪●ȟ█░▪▀
▀◐

▀●
Ȣ 

Sol: ὰὩὸ ώ ὖ ὗ      ὨὭὪὪ ύȢὶȢὸ ᴂὼᴂ   

ȣ ρ  

ύὬὩὶὩ ὖ ίὭὲὼ ὃὴὴὰώὭὲὫÌÏÇ   έὲ ὄȢὛ 

ᶒÌÏÇὖ ÌÏÇίὭὲὼ   

ᶒÌÏÇὖ ÌÏÇØȢÌÏÇÓÉÎØ όὺ όὺ ὺόᴂ  

ὨὭὪὪ ύȢὶȢὸ ᴂὼᴂ   

ᶒ ÌÏÇὼ ÌÏÇίὭὲὼÌÏÇίὭὲὼÌÏÇὼ  

ᶒ ÌÏÇὼ Ȣ ȢὧέίὼÌÏÇίὭὲὼȢ  

ᶒ ὖὰέὫὼȢὧέὸὼÌÏÇίὭὲὼ  

ᶒ ίὭὲὼὰέὫὼȢὧέὸὼ  ȣ ς 

 

ύὬὩὶὩ ὗ ὼ  ὃὴὴὰώὭὲὫÌÏÇ   έὲ ὄȢὛ 

ᶒÌÏÇὗ ÌÏÇὼ    

ᶒÌÏÇὗ ÓÉÎØȢÌÏÇØ όὺ όὺ ὺόᴂ  

ὨὭὪὪ ύȢὶȢὸ ᴂὼᴂ   

ᶒ ÓÉÎὼ ÌÏÇὼ ÌÏÇὼ ίὭὲὼ  

ᶒ ÓÉÎὼ Ȣ ÌÏÇὼȢὧέίὼ  

ᶒ ὗ ÌÏÇὼȢὧέίὼ 

ᶒ ὼ ÌÏÇὼȢὧέίὼȣ σ 

 

ίόὦ ὩήὲςǪ σὭὲ ρ  

  

ίὭὲὼὰέὫὼȢὧέὸὼ    

ὼ
ίὭὲὼ

ὼ
ÌÏÇὼȢὧέίὼ 
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5. ╘█ ●◐ ◐● ╪╫ȟ╢Ȣ╣ 
▀◐

▀●

◐●◐ ◐●ἴἷἯ◐

●◐ἴἷἯ●  ●◐●
 

Ὓέὰȡ ὰὩὸ ὖ ὼȟὗ ώ  

ᶒὖ ὗ ὥ  ὨὭὪὪ ύȢὶȢὸ ᴂὼᴂ   

πȣ ρ  

ύὬὩὶὩ ὖ ὼ  ὃὴὴὰώὭὲὫÌÏÇ   έὲ ὄȢὛ 

ᶒÌÏÇὖ ÌÏÇὼ   

ᶒÌÏÇὖ ÙȢÌÏÇØ όὺ όὺ ὺόᴂ  

ὨὭὪὪ ύȢὶȢὸ ᴂὼᴂ   

ᶒ Ù ÌÏÇὼ ÌÏÇὼ ώ  

ᶒ Ù Ȣ ÌÏÇὼȢ  

ᶒ ὖώȢὼ ÌÏÇὼȢ  

ᶒ ὼ ώȢὼ ÌÏÇὼȢ  

ᶒ ώȢὼ ὼÌÏÇὼȢ ȣ ς 

 

ύὬὩὶὩ ὗ ώ  ὃὴὴὰώὭὲὫÌÏÇ   έὲ ὄȢὛ 

ᶒÌÏÇὗ ÌÏÇώ   

ᶒÌÏÇὗ ØȢÌÏÇÙ όὺ όὺ ὺόᴂ  

ὨὭὪὪ ύȢὶȢὸ ᴂὼᴂ   

ᶒ Ø ÌÏÇώ ÌÏÇώ ὼ  

ᶒ Ø Ȣ ÌÏÇώȢρ  

ᶒ ὗØ Ȣώ ÌÏÇώ  

ᶒ ώ Ø Ȣώ ÌÏÇώ  

ᶒ Ø Ȣώ ώÌÏÇώ ȣ σ 

ίόὦ ὩήὲςǪ σὭὲ ρ  

π  

ώȢὼ ὼÌÏÇὼȢ
Ὠώ

Ὠὼ
 Ø Ȣώ

Ὠώ

Ὠὼ
ώÌÏÇώ π 

Ὠώ

Ὠὼ
ὼÌÏÇὼ  ὼώ ώὼ ώÌÏÇώ π 

 
   

6. ╘█ ◐ ●Ѝ╪ ● ╪ἴἷἯ● Ѝ╪ ● ȟ 

█░▪▀
▀◐

▀●
Ȣ  

ίέὰȡ ώ ὼЍὥ ὼ ὥÌÏÇὼ Ѝὥ ὼ  

 

ὨὭὪὪ ύȢὶȢὸ ᴂὼᴂ   

 

ᶒ ὼȢ Ѝὥ ὼ Ѝὥ ὼȢ  

ὥȢ
Ὠ

Ὠὼ
ÌÏÇὼ ὥ ὼ   

 

 

ᶒ ὼȢ ὥ ὼ Ѝὥ ὼȢρ 

ὥȢ
ρ

ὼ Ѝὥ ὼ

Ὠ

Ὠὼ
ὼ ὥ ὼ    

 

 

ᶒ ὼȢ π ςὼ Ѝὥ ὼ 

ὥȢ
ρ

ὼ Ѝὥ ὼ
ρ

ρ

ςЍὥ ὼ
π ςὼ    

 

 

ᶒ Ѝὥ ὼ 

ὥȢ
ρ

ὼ Ѝὥ ὼ

Ѝὥ ὼ ὼ

Ѝὥ ὼ
   

 

ᶒ
Ὠώ

Ὠὼ

ὼ

Ѝὥ ὼ
ὥ ὼ 

   

 

ᶒ
Ὠώ

Ὠὼ

ὥ ὼ

Ѝὥ ὼ
ὥ ὼ 

 

ᶒ
Ὠώ

Ὠὼ
ὥ ὼ ὥ ὼ 

 

Ḉ
Ὠώ

Ὠὼ
ς ὥ ὼ 
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7. ╘█ █● Ἳἱἶ
● ♫

♪ ♫
    &  

▌● ἼἩἶ
● ♫

♪ ●
  ȟ◄▐▄▪ ╟Ȣ╣ 

█● ▌ ●

  

╢▫■ȡ ὰὩὸ      — ÓÉÎ    ȣ ρ 

ᶒÓÉÎ—     

 and ύὩ Ὧὲέύ ὸὬὥὸ  

 

 

 

ᶒ ὧέί—ρ     

 

ᶒ ὧέί—ρ    

 

ᶒ ὧέί—    

 

ᶒ ὧέί—    

 

ὔέύ   ὸὥὲ—   

 

ᶒὸὥὲ—
  

  
  

 

ᶒὸὥὲ—     

 

ᶒ— ÔÁÎ   ÇØ  

 

ᶒ— ὫὼȣȢς  

 

Ὢὶέά ὩήὲρǪ ς  

 

Ὢὼ Ὣὼ  

ὨὭὪὪ ύȢὶȢὸ ᴂὼᴂ   

ᶒὪ ὼ Ὣ ὼ 

8. ╘█ ◐
● ●

● ●

ȟ█░▪▀ 
▀◐

▀●
Ȣ 

 

Ὓέὰȡ ώ   

 

 ὥὴὴὰώὭὲὫÌÏÇέὲ ὄȢὛ 

 

ᶒÌÏÇώ ÌÏÇ  

 

ᶒÌÏÇώ ÌÏÇρ ςὼ ÌÏÇρ σὼ   

ÌÏÇρ φὼ ÌÏÇρ χὼ   

 

 

ᶒÌÏÇώ ÌÏÇρ ςὼ ÌÏÇρ σὼ  

ÌÏÇρ φὼ ÌÏÇρ χὼ  

ὨὭὪὪ ύȢὶȢὸ ᴂὼᴂ   

ᶒ Ȣ Ȣ ς Ȣ σ   

Ȣ φ Ȣ Ȣχ  

ώ   

10. If y=ἼἩἶ
●

●
ἼἩἶ

●●

●
 

ἼἩἶ
● ●

● ●
 then show that

▀◐

▀● ●
.  

Sol: 

 

ὴόὸ ὼ ÔÁÎ—      ᶒ— ÔÁÎὼ 

ᶒ y=ÔÁÎ ÔÁÎ

ÔÁÎ  

 

ᶒy=ÔÁÎ ÔÁÎ  

ÔÁÎ   

 

ᶒy=ÔÁÎÔÁÎς— ÔÁÎÔÁÎσ— 

ÔÁÎÔÁÎτ—  

 

ᶒy=2— σ— τ—= — ᶒ— ÔÁÎὼ 

ὨὭὪὪ ύȢὶȢὸ ᴂὼᴂ   

ᶒ
●

 

ὧέί—Ѝρ ίὭὲ—  

 

ÌÏÇὼ ÍÌÏÇὼ 

ÌÏÇ
ὥȢὦ

ὧȢὨ
ÌÏÇὥ ÌÏÇὦ ÌÏÇὧ ÌÏÇὨ 

Ὠ

Ὠὼ
ÌÏÇὼ

ρ

ὼ
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1. If the tangent at any point P on the curve ●□◐▪

╪□ ▪ meets the coordinate axes in A and B then 

show that AP:BP is a constant. 

 

2. If the tangent at any point on the curve ●Ⱦ

◐Ⱦ ╪Ⱦ intersects the  coordinate axes in A and 

B then show that length of AB is a constant. 

 

3. Show that the curves ◐ ●  and  ◐

● intersect orthogonally. 

 

4. Find the angle b/w the curves 

◐ ● Ǫ ● ◐  . 

5. Find the angle b/w the curves 

◐ ● Ǫ ● ◐  . 

6. Find the angle b/w the curves 

● ◐  Ǫ ● ◐ ◐  . 

7. Find the angle b/w the curves 

●◐    Ǫ ● ◐   

 

8. ▼▐▫◌ ◄▐╪◄ ◄▐▄ ╬◊►○▄▼ ● ● ◐   

And ● ◐=3 touch each other at (1/2, 1/2). 

 

9. !Ô ÁÎÙ ÐÏÉÎÔ ȬÔȭ ÏÎ ÔÈÅ ÃÕÒÖÅ ● ╪╪╬▫▼◄◄▼░▪◄ 

◐ ╪▼░▪ ◄╬▫▼◄, find the length of tangent, 

normal, sub tangent and subnormal. 

 

10. !Ô ÁÎÙ ÐÏÉÎÔ ȬÔȭ ÏÎ ÔÈÅ ÃÕÒÖÅ ● ╪◄ ▼░▪◄ 

◐ ╪ ╬▫▼◄, find the length of tangent, 

normal, sub tangent and subnormal. 

 

11. ▼▐▫◌ ◄▐╪◄ ◄▐▄ ╬▫▪▀░◄░▫▪  for the orthogonality 

of the curves  ╪● ╫◐  and ╪● ╫◐   

Is   
╪ ╫ ╪ ╫

. 

12. Show that square of the length of sub tangent at 

any point on the curve  ╫◐ ● ╪  . 

 

 

 

 

Q.NO.11 

1. A (2, 3), B (-3, 4) are two points. Find the equation 

of locus of p so that the area of the triangle PAB is 

8.5. 

 

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

 Given two points A (2, 3), B (-3, 4) 

Given geometric property: ЎPAB=8.5 

 

ᴼ     
●   
◐

 
●
◐  

 

ᴼ ȿσὼ ςώ ψ ω σώ τὼȿ ψȢυ  

 

ᴼȿ ὼ υώ ρχȿ ρχ  

 

ᵼȿὼ υώ ρχȿ ρχ  

ὼ υώ ρχ ρχ  Or   ὼ υώ ρχ ρχ     

ὼ υώ ρχ ρχ π Or   ὼ υώ ρχ ρχ

π     

ὼ υώ στ π Or   ὼ υώ π     

 

Ḉ ÔÈÅ ÌÏÃÕÓ ÏÆ 0 ὼ υώ στ ὼ υώ π    

 

2. Find the equation of the locus of P, if the ratio of the 

distances from P to A(5, -4), and B(7, 6) is 2:3. 

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

 Given two points A (5, -4), B (7, 6) 

Given geometric property: AP: BP=2:3. 

  

3AP=2PB      S.O.B 

 

9AP2=4PB2 

 

9[(x -5)2+(y+4) 2] =4[(x -7)2+(y -6)2]  

 

ᵼ9[x2+25 -10x+y 2+16+8y]  

=4[x 2+49 -14x+y 2+36 -12y] 

 

ᵼ9x2+225 -90x+9y 2+144+72y  

=4x 2+196 -56x+4y 2+144 -48y 

 

ᵼ5x2+5y 2-34x+120y+120y+29 =0  

Ḉ ,ÏÃÕÓ ÏÆ Ð ÉÓ  

5x2+5y 2-34x+120y+120y+29 =0  

 

 

 

 

 

 

3. The ends of the hypotenuse of a right angled 

triangle are (0, 6), and (6, 0). Find the equation of 

its third vertex. 
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Sol: Let P(x, y) be the third vertex. 

Given two points A (0, 6), B (6, 0) 

Given geometric property: ᷀ PAB=900. 

AP2+PB2=AB2 

(x-0)2+(y -6)2 +(x -6)2+(y -0)2 

= (0 -6)2+ (6 -0)2 

ᵼx2+y 2+36 -12y+x 2+36 -12x+y 2 

=36+36.  

ᵼ2x2+2y 2-12x-12y=0. 

Ḉ ,ÏÃÕÓ ÏÆ Ð ÉÓ Ø2+y 2-6x-6y=0. 

 

4. A (1, 2), B (2, -3) and C (-2, 3) are three points. A 

point P moves such that PA2+PB2=2PC2.show that 

the equation of the locus of P is 7x-7y +4=0.  

 

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

A(1, 2), B(2, -3) and C(-2, 3)are three given points 

Given geometric property: PA2+PB2=2PC2 

[(x -1)2+(y -2)2 +(x -2)2+(y+3) 2]= [(x+2) 2+ (y -

3)2] 

ᵼ[x2+1 -2x+y 2+4 -4y]+[ x 2+4 -4x+y 2+9+6y] 

=2[x 2+4+4x+y 2+9 -6y] 

ᵼ2x2+2y 2-6x+2y+18=2x 2+2y 2+8x -12y+26  

ᵼ-6x-8x+2y+12y+18 -26=0. 

ᵼ-14 x +14y+8=0.  

ᵼ7x- 7y+4=0.  

Ḉ ,ÏÃÕÓ ÏÆ Ð ÉÓ 7x -7y +  4=0. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5. Find the equation of locus of P, if A (4, 0), B (-4, 0) 

and |PA-PB|=4. 

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

 Given two points A(4, 0),B(-4, 0) 

Given condition: |PA-PB|=4. 

ᵼPA =4 PB    S.O.B 

PA2= ( 4 PB)2 

PA2= ( 42 +PB2 8PB). 

PA2-42 -PB2= 8PB. 

[(x -4)2+(y -0)2]-16-[(x+4) 2+(y -0)2] = 8PB. 

ᵼ[X2+16 -8x+y 2]-16-[x2+16+8x+y 2] = 8PB. 

-16x-16= 8PB. 

-8(2x+2) =  8PB.  S.O.B 

(2x+2) 2= PB2 

4x2+4+8x=  [(x+4) 2+(y -0)2] 

4x2+4+8x= [x2+16+8x+y 2]  

3x2-y2=12  

Ḉ ,ÏÃÕÓ ÏÆ Ð ÉÓ 3x2-y2=12. 

 

6. Find the equation of locus of P, so that the distance 

from the origin is twice the distance of P from A (1, 

2). 

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

Given geometric property: OP=2AP 

 

S.O.B  OP2=4AP2 

 

ᵼ Ø-0)2+(y -0)2] = 4[(x -1)2+(y -2)2]  

 

ᵼ Ø2+y 2] =4[x 2+1+2.x.1+y 2+4+2.y.2]  

 

ᵼ Ø2+y 2] =4x 2+4+8x+4y 2+16+16y]  

 

ᵼσØ2 + 3y 2 + 8x + 16y + 20=0.  
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7. Find the equation of locus of P, if A (2, 3), B (2, -3) 

and |PA+PB|=8. 

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

 

 Given two points A (2, 3), B (2, -3) 

 

Given condition: |PA+PB|=8. 

ᵼPA = 8  PB    S.O.B 

 

PA2= ( 8 PB)2 

 

PA2= ( 82 +PB2 16PB). 

 

PA2-82 -PB2= 16PB. 

 

ᶒ[(x -2)2+(y -3)2]-64-[(x -2)2+(y+3) 2] = 16PB. 

 

ᵼ[X2+4 -4x+y 2 +9 -6y-64-[x2+4 -4x+y 2+9+6y] 

= 16PB. 

 

ᶒ-12y-64= 16PB. 

 

ᶒ-4(3y+16) =  16PB. 

              S.O.B 

ᶒ(3y+16) 2=ρφ PB2 

 

ᶒ9y2+256+96y=  16[(x -2)2+(y+3) 2]  

 

ᶒ9y2+256+96y=  16[x2+4 -4x+y 2+9+6y ] 

 

ᶒ16x2-9y2-64x-48=0  

Ḉ ,ÏÃÕÓ ÏÆ Ð ÉÓ 16x2-9y2-64x-48=0. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q.No.12 

1. When the origin is shifted to the point (2, 3),the 

transformed equation of the curve is 

╧ ╧╨ ╨ ╧ ╨ Ȣ Find the 

original equation of the curve. 

ίέὰȡ Transformed equation of the curve is 

ὢ σὢὣ ςὣ ρχὢ χὣ ρρ π 

Here X=x-h=x -2 and Y=y-k=y -3 

/ÒÉÇÉÎÁÌ ÅÑȭȭÎ ÉÓ 

 

ᶒ(x-2)2 + 3(x -2) (y-3)-2(y-3)2+17(x -2)  

ɀ 7(y-3)-11=0  

 

ᵼØ2-4x+4+3xy -9x-6y+18 -2y2+12y -18+17x -34-

7y+21 -11=0  

 

ᵼØ2+3xy -2y2+4x -y-20=0. 

 

2. When the origin is shifted to the point 

 (-1, 2), by the translation of axes. Find the 

transformed equation 

 of   ● ◐ ● ◐ . 

 

Sol: origin equation of the curve is 

ὼ ώ ςὼ τώ ρ π. 

ὬὩὶὩ x=X+h=X -1 and y=Y+k=Y+2  

ὢ ρ ὣ ς ςὢ ρ τὣ ς ρ

π. 

ᵼX2+1 -2X+Y2+4+4Y+2X -2-4Y-8+1=0.  

Ḉὢ ὣ τ π . 

 

3. When the axes are rotated  through an angle 

300,find the transformed equation of 

 ● Ѝ ●◐◐ ╪Ȣ 

▼▫■ȡ x=Xcos—-Ysin—   

and y=Xsin— + Ycos— 
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   ▌░○▄▪ — σ         

Sinσπ  and  cos30=
Ѝ

 

ᵼ Ø
Ѝ Ѝ

 

ᵼÙ
Ѝ Ѝ

 

Transformed equation is 

 ᵼ
Ѝ

+2Ѝσ
Ѝ

. [ 
Ѝ

]-

Ѝ
=ςὥ 

ᵼ
σὢ ςЍσὢὣ ὣ

τ

ςЍσЍσὢ ὢὣ σὢὣ Ѝσὣ

τ

ὢ σὣ ςЍσὢὣ

τ
ςὥ 

σὢ ςЍσὢὣ ὣ φὢ τЍσὢὣ φὣ ὢ σὣ ςЍσὢὣ       

τ
ςὥ 

ᵼ8X2-8Y2=8a2  Ḉ X2 ɀ Y2 =a2 

4. When the axes are rotated  through an angle 450,find the 

transformed equation of 

 ● ●◐◐ Ȣ 

ὌȾὡ 

5. When the axes are rotated through an angle 450, the 

transformed equation of the curve is  

● ●◐ ◐ Ȣfind the original equation 

of the curve. 

Sol: X=xcos— ώίὭὲ—        Y=-xsin— ώὧέί— 

Given — τυ  

Sinτυ
Ѝ

     and  cos30=
Ѝ

 

 

x=ὼ
Ѝ

ώ
Ѝ Ѝ

 

 

ᵼÙ
Ѝ Ѝ Ѝ

 

the original equation of the curve is  

ᵼρχ82-16XY+17Y2=0  

ᵼρχ
Ѝ

ρφ
Ѝ Ѝ

ρχ
Ѝ

ςςυ 

ᵼ ςςυ 

ᵼ
=225  

ᵼυπὼ ρψώ τυπ 

Ḉςυὼ ωώ ςςυ Or  ρ ÉÓ ÔÈÅ ÏÒÉÇÉÎÁÌ ÅÑȭȭÎ 

6. When the axes are rotated through an angle ♪, find the 

transformed equation of  ὀἫἷἻ♪ ◐▼░▪♪▬Ȣ 

Sol: ÔÈÅ ÇÉÖÅÎ ÅÑȭȭÎ ÉÓ ØÃÏÓ ώίὭὲὴȢ 

 

Ḉ ÔÈÅ ÁØÅÓ ÁÒÅ ÒÏÔÁÔÅÄ ÔÈÒÏÕÇÈ ÁÎ ÁÎÇÌÅ  

 

ᵼØ 8ÃÏÓ  ὣίὭὲ  ὥὲὨ ώ ὢίὭὲὣὧέί 

 

the transformed equation is 

 8ÃÏÓ  ὣίὭὲÃÏÓ ὢίὭὲὣὧέίίὭὲὴȢ 

 

ᵼ8ÃÏÓ2  -Ycos ίὭὲ+Xsin2  ὣὧέίίὭὲὴ 

 

ᵼ 8ÃÏÓ2  + Xsin2  ὴ 

 

ᵼ8 ÃÏÓ2  + sin2  ὴ 

 

Ḉ The ÔÒÁÎÓÆÏÒÍÅÄ ÅÑȭȭÎ ÉÓ 8 ÐȢ 

 

 

 

 

7. Show that the axes are rotated through an angle of 

ἼἩἶ
▐

╪ ╫
 so as to remove the xy terms from the 

equation ╪● ▐●◐╫◐ ȟ░█ ╪ ╫ and through 

the angle
Ⱬ
, if a=b. 

Sol: If the axes are rotated through an angle ᴂȟὸὬὩὲ 

 

ᵼ x=Xcos  ὣίὭὲ  ὥὲὨ ώ ὢίὭὲὣὧέί 

 

4ÈÅÒÅÆÏÒÅ ÔÈÅ ÇÉÖÅÎ ÅÑȭȭÎ ÔÒÁÎÓÆÏÒÍÅÄ ÁÓ  

 

ᵼÁ8ÃÏÓ  ὣίὭὲ    

+ 2h [Xcos  ὣίὭὲ  ][ ὢίὭὲὣὧέί] 

+b ὢίὭὲὣὧέί=0  

 

4Ï ÒÅÍÏÖÅ 89 ÔÅÒÍÓ ÆÒÏÍ ÔÈÅ ÅÑȭȭÎȟ ÔÈÅ ÃÏÅÆÆ ÏÆ 89 

term must be zero. 

-2XYcoίȢίὭὲ +2hXYcos2-

2hXYsin2+2bXycosȢsin=0  

ᵼÉȢÅȟ Â-a) sinȢὧέί + h(cos2 ίὭὲς)=0  

ᵼÈÃÏÓς ίὭὲς 

ᵼÔÁÎς     

ᵼ ÔÁÎ  
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 )Æ Á Â ᵼÈÃÏÓς π 

ᵼς ωπ        Ḉ τυ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Q.No.13 

1. Find the value of k, if the lines 2x-3y+k=0, 3x -4y-13=0 

and 8x-11y-33=0 are concurrent. 

Sol: given lines are  

L1:2x-σÙ Ë πȣȣȣȣȣȣȣ ρ 

L2: 3x-4y-ρσ π ȣȣȣȣȣȣȢ ς 

 L3:8x-11y-σσ πȣȣȣȣȣȣ σ 

 

 

Solving (2) and (3) 

3 -4 -13 3 

8 -11 -33 8 

 

(X, y)=( ȟ ) 
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= (11, 5)  

Point of intersection of line (2) and (3) is (11, 5) 

Since (1), (2) and (3) are concurrent (11, 5) ɴ ρ 

ᵼςØ-3y+k=0  

ᵼς ρρ-3(5) = -k ᵼςς-15= -k 

ḈË-7 

2. If the straight lines ax + by + c =0, bx + cy + a=0 and  

cx + ay +b=0 are concurrent, then prove that 

a3+b 3+c3=3abc. 

Sol: given lines  

ax + by + c =0 

  bx + cy + a=0  

cx + ay +b=0  are concurrent 

 
ὥ ὦ ὧ
ὦ ὧ ὥ
ὧ ὥ ὦ

  =0  

ᵼÁ ÂÃ-a2)-b (b2-ac) +c (ab-c2) =0  

ᵼabc ɀ a3 ɀ b3 +abc + abc ɀ c3 =0  

3abc ɀ a3 ɀ b3 ɀ c3 =0  

Ḉ Á3 + b3 + c3 =3abc 

 

3. Find the value of k, if the angle between the straight 

lines  

4x ɀ y+ 7=0 and   kx -5y -9=0 is 45. 

Sol: given lines4x ɀ y+ 7=0 and kx -5y -9=0  

Here a1=4, b1= -1, a2=k and b2= -5 

 ÃÏÓ—=
ȿ ȿ

 Ȣ

 

=
ȿ ȿ

 Ȣ
 

ᵼ
ȿ ȿ

Ѝ  Ȣ
=
Ѝ

                            ḈÃÏÓτυ
Ѝ

} 

S.O.B 

ᵼς τË υ2=17(k 2 + 25)   

ᵼς ρφË2+25+40k) =17(k 2 +25)  

ᵼσςË2-17k2 +80k -50k+50 -425=0  

ᵼρυË2 +80k - 375=0   ( υ) 

ᵼρσË2 +16k - 75=0   

ᵼ Ë-3) (3k+25) =0  

K=3 or k= -25/3.  

4. Find the equation of lines passing from point of 

intersection of lines 3x + 2y + 4 = 0; 2x + 5y = 1 and 

whose distance from (2, -ρ  ÉÓ ȬςȭȢ 

Sol:  

5. Find the point on the line 3x ɀ 4y -1 =0 which are at a 

constant distance of 5 units from the point(3, 2). 

6. A straight line parallel to the line y=Ѝσὼ passes 

through Q (2, 3) and cuts the line 2x + 4y -27=0 at P. 

find the length of PQ. 

7. A straight line through Q(Ѝσȟς) makes an angle 30 with 

the positive direction of the X-axis. If the straight line 

intersects the line Ѝσὼ τώ ψ π ὥὸ ὖȢfind the 

distance of PQ. 

8. Find the equation of the straight line parallel to the line 

743 =+ yx  and passing through the point of 

intersection of the lines 032 =-- yx  and 063 =-+ yx  

9. If  3a+2b+4c=0, then  show  that  ax+ by + c=0  

represents   a  family   of  lines  and  find  point  of 

concurrency . 

10. Find  the  equation  line perpendicular  to  the  line  

3x+4y+6=0  making   an  intercept -4 on   the  X-axis.   

11. Find  the  equation   lines  passing  from  point (-3,2)  

and  making  an  angle  45  with  the  line 3x-y+4=0 .  
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1. S.T f(x) =█●

ἫἷἻ╪●ἫἷἻ╫●

●
ȟὼ π

╪ ╫ ȟὼ π
 where a and b are 

real constants, is continuous at 0. 

Sol: ÌÉÍ
ᴼ

 

ÌÉÍ
ᴼ

  

= ÌÉÍ
ᴼ

. ÌÉÍ
ᴼ

  {ḈÌÉÍ
ᴼ

ὥ} 

= -2  

= ὥ ὦ  

Given f (0) = ὥ ὦ ȟÌÉÍ
ᴼ
Ὢὼ Ὢπs 

ḈÆ Ø  ÉÓ ÃÏÎÔÉÎÕÏÕÓ ÁÔ Ø πȢ 

2. #ÈÅÃË ÔÈÅ ÃÏÎÔÉÎÕÉÔÙ ÏÆ ȬÆȭ ÇÉÖÅÎ ÂÙ █●
●

● ●
ȟὭὪὼ υ ὥὲὨ σ

Ȣȟ░█  ὼ π
   ╪◄ ● Ȣ 

Sol: ÌÉÍ
ᴼ
Ὢὼ ÌÉÍ

ᴼ

●

● ●
 

=ÌÉÍ
ᴼ

● ●

● ●
=  

= ρȢυ Ὢσ 

ḈÆ Ø  ÉÓ ÃÏÎÔÉÎÕÏÕÓ ÁÔ Ø σȢ 

3. #ÈÅÃË ÔÈÅ ÃÏÎÔÉÎÕÉÔÙ ÏÆ ȬÆÏÌÌÏ×ÉÎÇ ÆÕÎÃÔÉÏÎ ÁÔ ςȭ  

█●

●     ░█ ὼ ς

                               ░█ ●

●                   ░█ ● ς

      

Sol: ÌÉÍ
ᴼ
Ὢὼ ÌÉÍ

ᴼ
ὼ τ 

= τ τ π 

ÌÉÍ
ᴼ
Ὢὼ ÌÉÍ

ᴼ
ς   

=2 - =2 -1=1  

ÌÉÍ
ᴼ
Ὢὼ ÌÉÍ

ᴼ
Ὢὼ  

ÌÉÍ
ᴼ
Ὢὼ ὨέὩί ὲέὸ ὩὼὭίὸ  

ḈÆ Ø  ÉÓ ÎÏÔ ÃÏÎÔÉÎÕÏÕÓ ÁÔ Ø ςȢ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Find real constants a,b so that the function f given by  

f(x)=

ừ
Ừ

ứ
▼░▪●             ░█ ●

● ╪      ░█ ●

╫●        ░█ ●
                   ░█ ● σ

 is continuous on R 

Sol: ÌÉÍ
ᴼ
Ὢὼ ÌÉÍ

ᴼ
ὼ ὥ=0+a=a  

: ÌÉÍ
ᴼ
Ὢὼ ÌÉÍ

ᴼ
ίὭὲὼπ 

Since f(x) is continuous on R 

LHS=RHS ᵼÁ πȢ 

: ÌÉÍ
ᴼ
Ὢὼ ÌÉÍ

ᴼ
σ σ 

: ÌÉÍ
ᴼ
Ὢὼ ÌÉÍ

ᴼ
ὦὼσ=3b+3  

Since f(x) is continuous on R 

LHS=RHS ᵼσÂ σ-3 

  ᵼσÂ-6 

     b= -2 

 

 

5. ἴἱἵ
●O ╪

Ѝ╪ ●Ѝ ●

Ѝ ╪● Ѝ●
,  

 

Sol:ÌÉÍ
ᴼ

Ѝ Ѝ

Ѝ Ѝ

Ѝ Ѝ

Ѝ Ѝ
.
Ѝ Ѝ

Ѝ Ѝ
 

 

ÌÉÍ
ᴼ Ѝ Ѝ

(
Ѝ Ѝ

) 

 

ÌÉÍ
ᴼ Ѝ Ѝ

(
Ѝ Ѝ

) 

 

ÌÉÍ
ᴼ

Ѝ Ѝ

Ѝ  
  

Ѝ

Ѝ
  

Ѝ
  

6.  ἴἱἵ
●O

● ●

● Ѝ●
 

 

8. Compute x

bxabxa

x

)sin()sin(
lim

0

--+

   

Sol: ÌÉÍ
ᴼ

 

=ÌÉÍ
ᴼ
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=2cosa.ÌÉÍ
ᴼ

 
 

=2cosa.1 .b 

=2bcosa 

7. sin sin
Show that   lim sina - acosa

x a

x a a x

x a

-
=

-

 

Sol:
 ÌÉÍ
ᴼ

 

=
ÌÉÍ
ᴼ

 

=ÌÉÍ
ᴼ

 

=ÌÉÍ
ᴼ

 -aÌÉÍ
ᴼ

 

=sina-aÌÉÍ
ᴼ

  
 

=sina ɀa ÌÉÍ
ᴼ
ὧέί .ÌÉÍ

ᴼ
 . 

=sina-acosa. 

8. Compute 

1 1

8 8

0

(1 ) (1 )
lim
x

x x

x

+ - -  

Sol: H/W
 

 

9. )Ó ȬÆ Ȭ ÄÅÆÉÎÅÄ ÂÙ Ὢὼ

Ὧὼ ὯȟὭὪ ὼ π
ςȟ         ὭὪ   ὼ π

ȟὭί ὥ ὧέὲὸὭὲόέόί ὪόὲὧὸὭέὲ έὲὙȟ

 ὸὬὩὲ ὪὭὲὨ ὸὬὩ ὺὥὰόὩί έὪ ὯȢ

 

10. )Ó ȬÆ Ȭ ÄÅÆÉÎÅÄ ÂÙ Ὢὼ

ȟὭὪ ὼ π

πȟ         ὭὪ   ὼ π
ȟὭί ὥ ὧέὲὸὭὲόέόίὥὸ ὼ πȢȟ
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Q.No.15 

1. Find the derivative from First principle of 

function ,ÃÏÓὥὼ, ὧέίὼȟ ÓÅÃσὼȟÔÁÎςὼ, ØÓÉÎὼȟ  

Ѝὼ ρ. Logx. 

(i)Sol: f(x) =ἫἷἻ╪● and f(x + h) =ÃÏÓὥὼ ὥὬ. 

 ḈÆ1(x) =ÌÉÍ
ᴼ

 

ᵼ Æ1(x) =ÌÉÍ
ᴼ

Ȣ
 

=ÌÉÍ
ᴼ

  
 

=ÌÉÍ
ᴼ

  Ⱦ
 

=ÌÉÍ
ᴼ
ςÓÉÎ ὥὼ  ÌÉÍ

Ⱦᴼ

 Ⱦ
.  

= -2sin (ax). (1). (a/2)  

= - a sin (ax). 

(ii) Sol: f(x) =cos 2x and f(x + h) = cos2(x + h).  

ḈÆ1(x) =ÌÉÍ
ᴼ

 

ᵼ Æ1(x) =ÌÉÍ
ᴼ

 

[Cos2B ɀ cos2A=cos (A+B) cos (A-B)]  

=ÌÉÍ
ᴼ

 
 

=ÌÉÍ
ᴼ
ίὭὲςὼÌÉÍ

ᴼ
 

= -sin2x. (1) 

= -sin2x 

 (iii) Sol: f(x) =sec3x  and f(x + h) = sec (3x+3h).  

ḈÆ1(x) =ÌÉÍ
ᴼ

 

ᵼ Æ1(x) =ÌÉÍ
ᴼ

 
 

=ÌÉÍ
ᴼ   

 

=ÌÉÍ
ᴼ Ȣ  

 

=ÌÉÍ
ᴼ

 

Ȣ  
 

=ÌÉÍ
ᴼ Ȣ  

ÌÉÍ
ᴼ

Ȣ σȾς 

=
     Ȣ       

 σȾς 

=3tan3x.sec3x. 

(iv) Sol: l: f(x) =tan2x  and f(x + h) = tan (2x + 2h).  

ḈÆ1(x) =ÌÉÍ
ᴼ

 

ᵼ Æ1(x) =ÌÉÍ
ᴼ

 

=ÌÉÍ
ᴼ

 

 

 

 
 

=ÌÉÍ
ᴼ Ȣ  

 

=ÌÉÍ
ᴼ

 

Ȣ  
 

=ÌÉÍ
ᴼ

  
ςÌÉÍ

ᴼ Ȣ  
 

=
Ȣ

=  

=2sec22x. 

(v). f(x) =xsinx  [h/w]  

2. If●◐ ▄● ◐, then show that
▀◐

▀●

■▫▌●

■▫▌●
. 

Sol:ὼ Ὡ  

Applying log on both sides 

ᵼÌÏÇὼ ÌÏÇὩ   

ᵼÙÌÏÇὼ ὼ ώÌÏÇὩ 

ᵼ ÙÌÏÇὼ ὼ ώ 

ᵼÙώÌÏÇὼ=x  

ᵼÙ ρÌÏÇὼ) =x  

ᵼÙ  

$ÉÆÆ ×Ȣ ÒȢÔÏ ȬØȭ 

ᵼ
Ȣ

 

ᵼ  

ᵼ . 

3. If Ἳἱἶ◐ ●Ἳἱἶ╪ ◐, then S.T
▀◐

▀●

▼░▪╪ ◐

▼░▪╪
. 

Sol: given ÓÉÎώ ὼÓÉÎὥ ώ 

ᵼØ  
 

     ÕÖ ȭ] 

$ÉÆÆ ×Ȣ ÒȢÔÏ ȬÙȭ 

=
 

  

ÓÉÎ! " ÓÉÎ!ÃÏÓ"ÃÏÓ!ÓÉÎ"  

ᵼ =  

ᵼ =
 

 

Ḉ . 
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4. If f(x) =ἼἩἶ
●

●
,g(x)=ἼἩἶ● then 

differentiate f(x) with respect to g(x). 

Sol: f(x) =ÔÁÎ  

Put x=tan—, 

ᵼ Æ Ø  ÔÁÎ  

= ÔÁÎ  

=ÔÁÎ    =ÔÁÎ  

ÔÁÎ    =ÔÁÎ  

=ÔÁÎὸὥὲ    = =  

ᵼ Æȭ Ø  

And g(x) =ÔÁÎὼ 

Çȭ Ø  

Ḉ
ȭ

ȭ
 

5. If  ὥὼ ςὬὼώ ὦώ πȢ then P.T

. 

6. If=ὼ ὸὬὩὲ ίὬέύ ὸὬὥὸ

. 

Ifὼ ώȟὸὬὩὲ ὛȢὝ . H 

7. If y=ÔÁÎ ÔÁÎ

ÔÁÎ  then show that . (Hint 

put x= ὸὥὲ—). 
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Q.No.16 

1.  Find the equation of tangent and normal to the 

Curve y4 =ax3 at the point (a, a). 

Sol: Given curve is y4 =ax3 

$ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȬØȭ 

4y3 σὥὼ ᵼ  

Slopeά  of the tangent at (a, a) =
ȟ

  

Slope of the normal at (a, a) = =  

Equation of tangent at (a, a) is (y-y1) =m(x -x1) 

ᵼy-a=  (x-a) 

ᵼ4y-4a=3x-3a 

Ḉ3x-4y+a=0.  

Equation of normal at (a, a) is (y-y1) = (x-x1) 

ᵼ(y-a) = (x-a) 

ᵼ3y-3a=-4x+4a 

Ḉ4x+3y -7a=0. 

(i)  xy=10 at the point (2, 5). 

(ii)  Y=ὼ τὼ at the point (-1, 3). 

(iii)  Curve y=5x4 at the point (1, 5). 

2. Show that length of subnormal at any point on the curve 

◐ ╪● ░▼ ╪ ╬▫▪▼◄╪▪◄Ȣ{ ░░ ◐ ╪●} 

Sol: Given curve is ώ τὥὼ 

$ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȬØȭ 

2y τὥ ᵼ m 

Length of sub normal |y. m|=|y. |=2a (constant)  

3. Find the tangent and normal to the curve y=2▄
●

 at the 

point where the curve meets the Y-axes. 

Sol: given equation of the curve y=2Ὡ   

Equation of the Y-axis is x=0 

ᵼy=2. Ὡ =2(1) =2  

Required point is (0, 2) 

y=2Ὡ  ȟ $ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȬØȭ 

ς  Ὡ   

ύὬὩὶὩ ὼ π ὥὲὨ ώ ς   

Ὡ=  

ὉήόὥὸὭέὲ έὪ ὸὬὩ ὸὥὲὫὩὲὸ Ù ώ  ÍØ ὼ    

Ù ς Ø π   

ᵼ3y-6= -2x 

Ḉ2x+3y -6=0. 

Equation of normal at (0, 2) is (y-y1) = (x-x1) 

ᵼy-2= (x-0) 

ᵼ2y-4=3x  

Ḉ3x- 2y + 4=0.  

 

 

 

4. Show that the tangent at p(x1, y1) on the curve 

Ѝ● ◐ Ѝ╪ ░▼ ◐◐ ●● ╪. 

Sol: given equation of the curve Ѝὼ ώ Ѝὥ 

$ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȬØȭ 

Ѝ Ѝ
π  

ᵼ
Ѝ

-
Ѝ

 

Ѝ

Ѝ
 = -   
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Slopeά  of the tangent at (ὼ,ώ) =
ȟ   

 

Equation of the tangent is (y-y1) =m(x -x1) 

(y-y1)  (x-x1) 

ᵼ  

ᵼ =  

ᵼ ώώ ὼὼ ὼ  + ώ  

Ḉ ώώ ὼὼ ὥ. 

5. Find the lengths of normal and subnormal at a point on 

the curve y=
╪
▄
●

╪ ▄
●

╪ . 

Sol: given curve y= Ὡ Ὡ . 

Y=a ÃÏÓÈ 

$ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȬØȭ 

a. ÓÉÎÈ = ÓÉÎÈ=m  

ὰὩὲὫὸὬ έὪ ὸὬὩ ὲέὶάὥὰ ȿώȿЍρ ά   

 a ÃÏÓÈρ ίὭὲὬ  

=aÃÏÓÈÓÉÎÈ 

=aὧέίὬ  

ὰὩὲὫὸὬ έὪ ὸὬὩ ίόὦὲέὶάὥὰώȿά| 

 a ÃÏÓÈÓÉÎÈ 

ÓÉÎÈ  

6. Find the value of k so that the length of the sub-normal 

at any point on the curve x.yk=ak+1 is a constants. 

Sol:  given curve is curve x.yk=a k+1  

Or x=  

$ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȬØȭ 

ᵼx. k.yk-1 ώȢρ π 

ȢȢ
  

Í
ȢȢ

  

Length of the sub normal= [y1.m| 

= |y 1. 
ȢȢ

 | 

=  

=     =  

Length of the sub-normal at any point on the curve 

Is independent of ὼȟώ 

ᵼk+2=0  

Ḉk=02.  

 

Q.No 17 

1. the   distance  time  formula  for  the  motion  of  particle    

along  straight  line  is   s=t3-9t2+24t -18  find when  and  

where velocity  becomes  zero.   

Sol: given s=t3-9t2+24t -18   

DifferentiatÉÎÇ ×ȢÒȢÔȬÔȭ 

=3t 2-18t+24  

ὺ  

 If Velocity becomes zero =0  

ᵼ3t2-18t+24=0  

3 (t2-6t+8) =0  

ᵼ (t -2) (t -4) =0  

Ḉ t=2 or t=4  

The velocity is zero after 2 and 4 seconds. 

Case (I):   Case (II): 

If t=2    If t=4  

S= t3-9t2+24t -18    S= t3-9t2+24t -18   

=  23-9(22) +24(2) -18   S= 43-9(4) 2+24(4) -18   

=8 -36+48 -18  =64 -144+96 -18 

=56 -54=2    =160 -162= -2 

 

The particle is at a distance of 2 units from the starting 

ÐÏÉÎÔ Ȭ/ȭ ÏÎ ÅÉÔÈÅÒ ÓÉÄÅȢ 

2. A container in the shape of an inverted cone has height 

12cm and radius 6cm at the top. If it is filled with water 

at the rate of 12cm3/sec, what is the rate of change in 

the height of water level when the tank is filled 8cm? 

Sol: Here h=OC =8cm 

  r=AB=6cm  

=2m 3/min  

Ўὕὃὄ ὥὲὨ ЎὕὅὈ ὥὶὩ ίὭάὭὰὰὥὶ ὥὲὫὰὩ  

=  ᵼ =  

ᵼr =  

 Volume of the cone v=“ὶὬ 

V= “ Ὤ 

v= “Ὤ 

$ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȰÔȱ 

“σὬ.  

ᵼ =       [h=8]  

= .12 
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= cm/sec. 

Hence, the rate of change of water level is cm/sec. 

when the water level of the tank is 8cm. 

 

 

3. A stone is dropped into a quiet lake and ripples move in 

circles at the speed of 5cm/sec. at the instant when the 

radius of circular ripple is 8cm. how fast is the enclosed 

area increases. 

Sol: suppose r is the value of the outer ripple and A be 

its area. 

Area of the circle A=“ὶ   (given r=8, =5cm/sec)  

$ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȰÔȱ 

ς“ὶ   

ς“ψ υ  

ψπ“ὧάȾίὩὧ  . 

4. A balloon, which always remains spherical on inflation, 

is being inflated by pumping in 900c.c of gas per second. 

Find the rate at which the radius of balloon increases 

when the radius is 15cm. 

Sol: Given r=15cm and 900c.c/sec 

Volume of the sphere v=“ὶ 

$ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȰÔȱ 

“Ȣσὶ   

  Where r=15 

  

 = = cm/sec. 

5. The radius of a circle is increasing at the rate of 

0.7cm/sec. what is the rate of increases of it 

circumference. 

Sol: given πȢχὧάȾίὩὧȢ  

Circumference of a circle=2“ὶ 

$ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȰÔȱ 

2“  

=2“πȢχ 

=1.4 “ὧάȾίὩὧȢ 

6. The radius of an air bubble is increasing at the rate of 

╬□Ⱦ▼▄╬ .at what rate is the volume of the bubble 

increasing when the radius is 1cm? 

Sol: given ὧάȾίὩὧ, radius(r) =1 cm 

Volume of the sphere v=“ὶ 

$ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȰÔȱ 

“Ȣσὶ   

ς “ὧάȾίὩὧ. 

 

 

 

 

7. Suppose we have a rectangular aquarium with 

dimensions of length 8m, width 4m and height 3m. 

Suppose we are filling the tank with water at the rate of 

0.4m3/sec. how fast is the height of water changing 

when the water level is 2.5m? 

Sol: length of aquarium l=8m 

Width of aquarium b=4m 

Height of aquarium h=3m 
 

πȢτά ȾίὩὧ,  

ὠ ὰὦὬ = (8) (4) (3) =96  

ὠ ὰὦὬ  

ᵼÌÏÇὠ ÌÏÇὰ ÌÏÇὦ ÌÏÇὬ 

$ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȰÔȱ 

0+0+  

   At h=2.5. 

8. The volume of a cube is increasing a rate of 9 c.c per 

second. How fast is the surface area increasing when the 

length of the edge is 10c.ms? 

3ÏÌȡ ÓÕÐÐÏÓÅ ȬÁȭ ÉÓ ÔÈÅ ÅÄÇÅ ÏÆ ÔÈÅ ÃÕÂÅ ÁÎÄ Ö ÂÅ ÔÈÅ 

volume of the cube. 

V=a3 

Given
 

ψὧάȾίὩὧ and a=12cm 

Surface area of cube(S) =6a2 

$ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȰÔȱ 
 

ρςὥ
 

 ȣȣȢ ρ 

 

V=a3 

$ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȰÔȱ 
 

σὥ
 

  

8=3(144)  
 

 

ᵼ
 

ὧάȾίὩὧȣ ς 

 
ρςὥ

 
  

 
ρςρς  = ὧάȾίὩὧȢ 

 

9. Let a kind of bacteria grow in such a way that at time t 

sec. there are t3/2  bacteria. Find the rate of growth at 

time t=4 hours. 
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Sol: let g be the amount of growth of bacteria at t then g 

(t) =t 3/2  

4ÈÅ ÇÒÏ×ÔÈ ÒÁÔÅ ÁÔ ÔÉÍÅ ÉÓ ÇÉÖÅÎ ÂÙ Çȭ Ô  ὸ 

Given t=4hr 

Çȭ Ô  τ φπφπ 

= ς φπ=180. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

THE STRAIGHT LINES  

1. If area of triangle formed by lines x = 0: y = 0 and  

σØ  τÙ  Á ÉÓ φ ÓÑ ÕÎÉÔÓȢ &ÉÎÄ ȬÁȭȢ 

Sol: given equation of the line is 3x + 4y ɀa=0. 

the area of the triangle formed by the straight line 

ax+by+c=0 with the coordinate axes ȿ
╬

╪Ȣ╫
ȿ 

ᵼ ȿ
╪

Ȣ
ȿ=6  

ᵼὥ=6.2.3.4 

ᵼὥ=12.12  Ḉa=12. 

2. Find the area of triangle formed by lines 3x-4y+12 = 0: 

with the coordinate axes. 

╢▫■ȡ  ὸὬὩ ὥὶὩὥ έὪ ὸὬὩ ὸὶὭὥὲὫὰὩ ὪέὶάὩὨ ὦώ ὸὬὩ ίὸὶὥὭὫὬὸ ὰὭὲὩ  

ὥὼ ὦώ ὧ π ύὭὸὬ ὸὬὩ ὧέέὶὨὭὲὥὸὩ ὥὼὩί ȿ
╬

╪Ȣ╫
ȿ 

ᵼ ȿ
Ȣ
ȿ ρς  

3. Find the area of the triangle formed by the line xcos♪

◐▼░▪♪▬Ȣwith the coordinate axes. 

Sol:  

ὸὬὩ ὥὶὩὥ έὪ ὸὬὩ ὸὶὭὥὲὫὰὩ ὪέὶάὩὨ ὦώ ὸὬὩ ίὸὶὥὭὫὬὸ ὰὭὲὩ  

ὥὼ ὦώ ὧ π ύὭὸὬ ὸὬὩ ὧέέὶὨὭὲὥὸὩ ὥὼὩί ȿ
╬

╪Ȣ╫
ȿ 

ᵼ ȿ
▬

ȿ  
▬

 ὴς ὧέίὩὧς ίήȢόὲὭὸί. 

 

4. If the product of intercepts made by a straight line 

xἼἩἶ♪ ◐ἻἭἫ♪ , on the axes is equal to Ἳἱἶ♪. Find 

♪Ȣ  

Sol: 

ὩήόὥὸὭέὲ έὪ ὸὬὩ ίὸὶὥὭὫὬὸ ὰὭὲὩ Ὥὲ ὸὬὩ ὭὲὸὩὶὧὩὴὸ Ὢέὶά Ὥί  

 
ὼ

ὧέὸ

ώ

ὧέί
ρ 
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ὋὭὺὩὲ ὸὬὩ ὴὶέὨόὧὸ έὪ ὭὲὸὩὶὧὩὴὸί άὥὨὩ ὦώ ὥ ίὸὶὥὭὫὬὸ ὰὭὲὩ Ὥί  

ίὭὲȢ 

ᶒὧέὸὧέί ίὭὲ   

ᵼ Ȣὧέί ίὭὲ  

ᵼὧέί ίὭὲ  

Ḉ τυȢ  

5. Find  the  value  of y  if  the  line  joining (3,y)  and  (2,7)    

is parallel  to the  line  joining  the  points(-1, 4) and (0, 

6). 

Sol: given points A (3, y), B (2, 7), C (-1, 4) and D (0, 6) 

Given AB and CD are parallel 

Slope of AB =slope of CD 

ᵼ   

ᵼχ ώ ς  

ᵼώ χ ς  

Ḉώ ω  

6. &ÉÎÄ ÔÈÅ ÖÁÌÕÅ ÏÆ ȰØȱ ÉÆ ÔÈÅ ÓÌÏÐÅ ÏÆ ÔÈÅ ÌÉÎÅ ÐÁÓÓÉÎÇ 

through (2, 5) and (x, 3) is 2. 

Sol: given points A (2, 5), B (x, 3) 

 And slope of AB =2 

ς  

ᵼ ὼ ς  

ᵼØ-1+2   Ḉx=1. 

7. Find the condition for the points (a, 0), (h, k) and (0, b) 

×ÈÅÎ ÁÂ π ÔÏ ÂÅ ÃÏÌÌÉÎÅÁÒȢ 

Sol: given A (a, 0), B (h, k), C (0, b) are collinear 

Slope of AB =slope of BC 

ᵼ   

ᵼK (-h) = (b -k) (h -a) 

ᵼ ὬὯ ὦὬ ὥὦ ὬὯ Ὧὥ   

ᵼbh +ak=ab or ρ. 

8. Find distance between parallel lines given by 5x-3y-4=0 

and 10x-6y-9=0. 

Sol: given 5x-3y-4=0 and 10x-6y-9=0 are parallel to 

each other  

10x-6y-9=0                             

5x-3y-τ π ᵼ 10x-6y-8=0  

Here a=10, b=6, c1= -9 and c2= -8 

Distance between || lines =
ȿ ȿ

. 

=
ȿ ȿ

=
ȿȿ

. 

9. Find the equation of the straight line perpendicular to the 

line 5x-3y+1=0 and passing through (4, -3). 

Sol: given line 5x-3y+1=0 and point (4, -3). 

%ÑȭÎ ÏÆ Á ÌÉÎÅ Ṷax + by +c=0 and passing through (x1, 

y1) 

b (ὼ ὼ)-a(ώ ώ)=0  

ᵼ-3(x-4)-5(y+3) =0  

ᵼ-3x+12 -5y-15=0  ḈσØ υÙ-3=0. 

10. Find  the  equation of  line  passing  through 

 A(-1,3)  and  perpendicular  to  the  straight  line 

passing   through  B(2,-5)  and C(4,6) 

Sol: the equation of  line  passing  through 

 A(-1,3)  and  perpendicular  to  the  straight  line 

passing   through  B(2,-5)  and C(4,6) 

(ώ ώ) = - ὼ ὼ  where m=slope of BC =   

ᵼ Ù-3) = - ὼ ρ 

ᵼρρÙ-33= -2x+2  

ᵼςØ ρρÙ-33=0. 

11. Find the equation of the straight line passing through  

(-4, 5) and cutting off equal intercepts on the coordinate 

axis.   

Sol: equation of the straight line making equal 

intercepts is ρ ÏÒ Ø Ù ÁȣȣȣȣȣȣȢȢ ρ 

'ÉÖÅÎ ÅÑȭÎ ρ  ÉÓ ÐÁÓÓÉÎÇ ÔÈÒÏÕÇÈ -4, 5) 

 -τ υ Á ᵼ Á ρ 

 Ḉ ÔÈÅ ÒÅÑÕÉÒÅÄ ÅÑȭÎ ÉÓ Ø Ù ρȢ 

12. Find the equation of the straight line passing through  

(2, 3) and making non-zero intercepts on the coordinate 

axis whose sum is zero.   

Sol: equation of the straight line in the intercept 

form is ρ ÁÎÄ Á Â πᵼ Â  -a 

 Is ρ or x-Ù ÁȣȣȣȣȣȣȢȢ ρ 

 'ÉÖÅÎ ÅÑȭÎ ρ  ÉÓ ÐÁÓÓÉÎÇ ÔÈÒÏÕÇÈ ςȟ σ 

 2-3=a  ᵼa=-1 

Ḉ ÔÈÅ ÒÅÑÕÉÒÅÄ ÅÑȭÎ ÉÓ Ø-y= -1or x-y+1=0.  

13. &ÉÎÄ ÔÈÅ ÖÁÌÕÅ ÏÆ ȰËȱ if straight lines 6x-10y+3=0 and kx -

5y+8=0 are parallel.  

 Sol: if a1x+b 1y+c 1=0 and a2x+b 2y+c 2=0 are 

parallel to each other  

 ᵼ  ᵼË σȢ 

14. Find the equation of the straight line making an angle 1500 

with the positive direction of X-axes and passing through 

the point (-2, -1). 

3ÏÌȡ ÒÅÑÕÉÒÅÄ ÅÑȭȭÎ ÏÆ ÔÈÅ ÓÔÒÁÉÇÈÔ ÌÉÎÅ ÉÓ Ù-y1) =m(x -x1) 

 Where m= tan— (— ρυπ), P (-2, -1) 

 m= tanρυπ=tan (90+60)  

 = -cot60= -
Ѝ

 

 Y+1= -
Ѝ
ὼ ς ᵼØЍσώ σ πȢ 

15. If the straight line x+p=0, y -2=0 and 3x+2y+5=0are 

concurrent, find the value of p? 



  LAQ 

 

 38 
 

LAQ     IPE 

Jr.MATHEMATICS - IB 

AIMS TUTORIAL 

3ÏÌȡ ÇÉÖÅÎ Ø Ð πȣȣ ρ 

    Y-ς π ȣ ς 

 σ Ø ςÙ υ πȣȢȢ σ       ÁÒÅ ÃÏÎÃÕÒÒÅÎÔȢ 

 &ÒÏÍ ÅÑȭȭÎ ς  Ù ς 

  sub y=2 in (3)  

 ᵼσØ ς ς  υ π 

 ᵼσØ-9 or x=-3 

 Sub x=-σ ÉÎ ÅÑȭȭÎ ρ 

 -3+p=0   ḈÐ σȢ 

16. Find the foot of the Ṷdrawn from (4, 1) upon the 

straight line 3x-4y+12=0.  

Sol:  foot of the Ṷ=  

=  

  

 = -4/5  

τȾυᵼÈ-4 =-  ᵼὯ ρ

ρφȾυ 

h= τ  k= ρ 

ψȾυȢ                                     ςρȾυȢ  

ḈÆÏÏÔ ÏÆ ÔÈÅ ÐÅÒÐÅÎÄÉÃÕÌÁÒȟ   

17. Find length of the Ṷdistance from the point (3, 4) 

to the line 3x-4y+10=0.  

Ὓέὰȡ ὰὩὲὫὸὬ έὪ ὸὬὩ ὴὩὶὴὩὲὨὭὧόὰὥὶ   

 
ȿ ȿ

Ѝ
  

 
ȿ ȿ

Ѝ
  

 
ȿ ȿ

Ѝ Ѝ Ȣ
  

18. )Æ ʃ ÉÓ ÁÎÇÌÅ ÂÅÔ×ÅÅÎ ÌÉÎÅÓ ØȾÁ 

ÙȾÂ ρǪØȾÂ ÙȾÁ ρ ÆÉÎÄ ÔÈÅ ÖÁÌÕÅ ÏÆ ÓÉÎ ʃ. 

19. )Æ Áȟ Âȟ Ã ÁÒÅ ÉÎ !Ȣ0ȟ ÔÈÅÎ ÓÈÏ× ÔÈÁÔ ÅÑȭȭÎ ÁØ ÂÙ Ã π 

represents a family of concurrent lines and find the 

point of concurrency? 

Sol: a, b, c are in A.P 

2b=a + c 

a- 2b + c=0  

a.1+b(-2) + c=0each number of family of straight 

lines ax + by + c=0 passes through the fixed point 

(1, -2). 

 Ḉ 3ÅÔ ÏÆ ÌÉÎÅÓ ÁØ  ÂÙ Ã π ÆÏÒ ÐÁÒÁÍÅÔÒÉÃ ÖÁÌÕÅÓ 

of a, b and c is a family of concurrent lines. 

 ḈÐÏÉÎÔ ÏÆ ÃÏÎÃÕÒÒÅÎÃÙ ÉÓ ρȟ -2). 

20. Find the angle between the lines 2x+y+4=0 and y-

3x=7. 

Sol: cos—=
ȿ ȿ

] 

Here ὥ ςȟὥ σȟ ὦ ρȟὦ ρ 

Cos—
Ȣ

Ѝ
  =Ѝ. 

21. Find k, if the lines y-3xk+4=0 and (2k -1) x-(8k-1) 

y-6=0 are perpendicular. 

Sol: given lines are lines 

  Y-3xk+4=0    

  (2k-1) x-(8k-1) y-6=0    

a1a2+b 1b2=0  

ᵼ -3k) (2k -1) + (1) ( -8k+1) =0  

ᵼ-6k2+3k -8k+1=0  

ᵼφË2+5k -ρ π         ᵼ Ë ρ  φË-1) =0  

Ó ᵼ Ë ρ  π ÏÒ φË-ρ π    Ḉ+-1 or k=1/6.  

22. 4ÒÁÎÓÆÏÒÍÅÄ ÔÈÅ ÅÑȭȭÎ Ø Ù ρ π ÉÎÔÏ ÎÏÒÍÁÌ ÆÏÒÍȢ 

23. 4ÒÁÎÓÆÏÒÍÅÄ ÅÑȭȭÎ Ѝ x+y=4 into intercept form 

and normal form 

24. Find the equation of the straight line passing 

through  

(at12, 2at1), (at22, 2at2). 

Sol: given points (at12, 2at1), (at22, 2at2). 

The equation of the straight line passing through A 

(x1, y1), B (x2, y2) is (y-y1) =
◐ ◐

● ●
● ◐  

 

 

      Q.No .3 

1. If (3, 2, -1), (4, 1, 1), (6, 2, 5) are three vertices and 

(4, 2, 2) is the centroid of a tetrahedron, find the 

fourth vertex. 

Sol: let A (3, 2, -1), B (4, 1, 1), C (6, 2, 5) and D (x, y, z) 

are the vertices of a tetrahedron (4, 2, 2) = (ȟȟ) 

D (x, y, z) =  

(4  ὼ ὼ ὼȟτ ώ ώ ώȟτ ᾀ ᾀ ᾀ ) 

= (16 -3-4-6, 8-2-1-2, 8+1-1-5) 

= (3, 3, 3) is the co-ordinates of D. 

2. Find the fourth vertex of the parallelogram whose 

consecutive vertices are (2, 4, -1), (3, 6, -1), (4, 5, 1). 

3. Sol: suppose A(2, 4, -1), B(3, 6, -1),C(4, 5, 1) and D(x, y, 

z) 

ABCD is a parallelogram 

Mid point of AC=Mid point of BD 

( ȟ ȟ )=( ȟ ȟ ) 

ȿȿ ȿȿ   
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3+x=6 | 6+y=9 | z -1=0  

X=3, y=3 and z=1 

Ḉ #ÏÏÒÄÉÎÁÔÅÓ ÏÆ ÔÈÅ ÆÏÕÒÔÈ ÖÅÒÔÅØ ÁÒÅ σȟ σȟ ρ 

4. Find the ratio in which YZ-plane divides the line joining 

A (2, 4, 5) and B (3, 5, -4). Also find the point of 

intersection. 

Sol: ratio in which the XZ-plane divides the line joining 

A (2, 4, 5) and B (3, 5, -4) = -y1:y2 

= -4:5. 

Point of intersection ( , , ) 

=( ȟ ȟ ) 

=( -2, 0, 41) 

5. Find the x if the distance between (5, -1, 7) and (x, 5, 1) 

is 9 units. 

Sol: A (5, -1, 7) and B (x, 5, 1) are the given points and 

AB=9 

AB= ὼ ὼ ώ ώ ᾀ ᾀ  

ᵼ υ ὼ ρ υ χ ρ =9  

S.O.B 

ᵼυ ὼ σφ σφ ψρ 

ᵼυ ὼ ψρ χς 

ᵼυ ὼ ω 

ᵼυ-x= σ 

x=5 -3=2  or x=5+3=8.  

6. Show that the point A (-4, 9, 6), B (-1, 6, 6) and C (0, 7, 

10) form a right angled isosceles triangle. 

Sol: A (-4, 9, 6), B (-1, 6, 6) and C (0, 7, 10) are the given 

points 

AB2= (2+1) 2+ (3 -5)2+ (5+1) 2 

    =9+4+36  

   =49  

BC2= ( -1-4)2+ (5+3) 2+ ( -1-2)2 

      =25 + 64+9  

 =98  

AC2= (4 -2)  2 + ( -3-3)  2 + (2 -5)  2 

 =4+36+9  

 =49  

 

AB2+ BC2=49+49=98=AC 2 

ABC is a right angled isosceles triangle. 

7. &ÉÎÄ ÔÈÅ ÃÏÏÒÄÉÎÁÔÅÓ ÏÆ ÔÈÅ ÖÅÒÔÅØ Ȭ#ȭ ÏÆ ÔÒÉÁÎÇÌÅ !"# ÉÆ 

its centroid is the origin and the vertices A, B are (1, 1, 

1) and (-2, 4, 1) respectively. 

Sol: let A (1, 1, 1), B (-2, 4, 1), and C (x, y, z) are the 

vertices of a tringle (0, 0, 0) = (ȟȟ) 

C (x, y, z) = (3  ὼ ὼȟτ ώ ώȟτ ᾀ ᾀ) 

= (0 -1+2, 0-1-4, 0-1-1) 

= (1, -5, -2) 

8. Show that the points (3, -2, 4), (1, 1, 1) and C (-1, 4, -2) 

are collinear. 

Sol: AB= σ ρ ς ρ τ ρ  

          =Ѝτ ω ω 

          =Ѝςς 

BC= ρ ρ ρ τ ρ ς  

   =Ѝτ ω ω 

AC= σ ρ ς τ τ ς  

 =Ѝρφ σφ σφ 

=Ѝψψ=2Ѝςς 

AB+BC=Ѝςς Ѝςς=2Ѝςς ὃὅ 

Ḉ!ȟ "ȟ # ÁÒÅ ÃÏÌÌÉÎÅÁÒȢ 

 

Q.No .4 

1. Find intercepts of plane 4x +3y-2z+2=0 on the co-

ordinate axes. 

Sol: Equation of the plane is 4x +3y-2z+2=0  

ᵼ - 4x - 3y + 2z=2  

ᵼ ρ 

ᵼ ρ 

ᵼ ρ 

Ḉ 8ȟ 9 ÁÎÄ :-intercepts are -1/2, -2/3, 1. 

2. Transform the equation 4x-4y+2z-5=0 into intercept 

form. 

Similar as (1) 

3. Find the angle between planes
 
x+2y +2z -5=0, 

3x+3y+2z -8=0. (ii) 2x -y+z=6, x+y+2z=7.  

Sol: Sol: Equation of the planes are x+2y +2z-5=0, 

3x+3y+2z -8=0.  

ÃÏÓ—=
ȿ ȿ

 Ȣ

 

=
ȿȢ Ȣ Ȣȿ

 Ȣ
 

=
ȿ ȿ

Ѝ  ȢЍ
 

=
ȿ ȿ

Ѝ ȢЍ
=  

Ḉ— ÃÏÓ  . 

4. Reduce the equation x+2y-3z-6=0 of the plane into the 

normal form. 

Sol: Equation of the plane is x + 2y -3z=6  

Dividing both sides by Ѝὥ ὦ ὧ 

ρ ς σ =Ѝρτ 

ὸὬὩ ὩήόὥὸὭέὲ έὪ ὸὬὩ ὴὰὥὲὩ Ὥὲ ὸὬὩ ὲέὶάὥὰ Ὢέὶά Ὥί  
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ρὼ

Ѝρτ

ςώ

Ѝρτ

σᾀ

Ѝρτ

φ

Ѝρτ
 

 

5. Find the equation of the plane whose intercepts on X, Y, 

Z-axes are 1, 2, 4 respectively. 

Sol: Equation of the plane in the intercept form is 

ρ 

Here given a=1, b=2, c=3 

Equation of the required plane in the intercept form is 

ρ 

4x+2y+y=4.  

6. Find  equation  of  plane  passing  through point (1,1,1)  

and  parallel  to  the  plane  x+2y+3z-7=0. 

Sol: given Equation of the plane is x+2y+3z -7=0. 

Required parallel equation of the plane is x+2y+3z=k 

This plane is passing through (1, 1, 1) 

ᵼ Ø ςÙ σÚ Ë ᵼ ρ ς σ Ë 

ᵼË φȢ 

Equation of the required plane is x+2y+3z=6. 

7. Find  equation  of  plane  passing  through point (-2, 1, 3)  

and  having (3, -5, 4). As direction ratios of its normal. 

Sol: Equation of the plane passing through (x1, y1, z1) 

ÁÎÄ ÈÁÖÉÎÇ Áȟ Âȟ Ã  ÁÓ ÄȢÒȢȭÓ ÉÓ Á Ø-x1) +b(y -y1) +c (z-z1) 

=0  

3(x+2) -5(y-1) +4(z -3) =0  

ᵼσØ ɀ 5y +4z +6 +5 -12=0  

3x ɀ 5y +4z =1. 

 

Q.No .5 and 6 

 

1. Compute ö
÷

õ
æ
ç

å

-

-

 ax

xaax

ax

sinsin
lim  

Sol: 
ö
÷

õ
æ
ç

å

-

-

 ax

xaax

ax

sinsin
lim

 

=
ö
÷

õ
æ
ç

å

-

---

 ax

aaxaasiaax

ax

)sinsin()sin
lim  

=
ö
÷

õ
æ
ç

å

-

---

 ax

asiaxaaax

ax

)sin(sin)(
lim  

=ÌÉÍ
ᴼ

 

ɀa ÌÉÍ
ᴼ

   

=sina ɀa 

ÌÉÍ
ᴼ

 

   

=sina ɀ a 

ÌÉÍ
ᴼ
ςÃÏÓ

  

ÌÉÍ
ᴼ

 
Ȣ 

=sina ɀ acosa. 

2.  Compute 
öö
÷

õ
ææ
ç

å

-+

-

 11

13
lim

0 x

x

x

 

Sol: 
öö
÷

õ
ææ
ç

å

-+

-

 11

13
lim

0 x

x

x

 

=
öö
÷

õ
ææ
ç

å -

 x

x

x

13
lim

0 öö
÷

õ
ææ
ç

å

-+ 11

1
lim

0 xx

 

=

ÌÉÍ
ᴼ
σ ρÌÉÍ

ᴼ Ѝ  

Ѝ  

Ѝ  
  

=ÌÉÍ
ᴼ

ÌÉÍ
ᴼ
Ѝρ ὼ ρ  

= ÌÏÇσ. (1+1)  

=2 ÌÏÇσ. 

3. Compute 
20

1 cos2
lim

sinx

mx

nx

-å õ
æ ö
ç ÷

 

Sol: 

ÌÉÍ
ᴼ

  

=ÌÉÍ
ᴼ

  

=2. ᴼ

ᴼ

 

=2  

4. Compute 
x

bxabxa

x

)sin()sin(
lim

0

--+



 

Sol: 
ÌÉÍ
ᴼ

 
  

=ÌÉÍ
ᴼ

 
  

=ςὧέίὥÌÉÍ
ᴼ

ὦ 

=ςὧέίὥρὦ ςὦὧέίὥȢ 

5. Compute ἴἱἵ
●O

● ●

● ●
  

Sol: ÌÉÍ
ᴼ
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= ÌÉÍ
ᴼ Ⱦ Ⱦ

  

= ÌÉÍ
ᴼ Ⱦ Ⱦ

 

=
ÌÉÍ
ᴼ

ᴼπ
 

=1  

6.  Compute 
öö
÷

õ
ææ
ç

å

-+

-


11

1lim

0
x

ex

x

  

Sol: ÌÉÍ
ᴼ
Å ρÌÉÍ

ᴼ Ѝ  

Ѝ  

Ѝ  
  

=ÌÉÍ
ᴼ

ÌÉÍ
ᴼ
Ѝρ ὼ ρ  

=ρ. (1+1)  

=2  

7.  Compute 8 3
lim

3 2x

x x

x x¤

+

-

 

Sol: 

ÌÉÍ
ᴼ

ȿȿ

ȿȿ
  

=x ЊO ᵼὼ π Ḉȿὼȿ ὼ 

ÌÉÍ
ᴼ

ȿȿ

ȿȿ
  

ÌÉÍ
ᴼ

  

ÌÉÍ
ᴼ

 =11. 

8. If  the function   f  is defined by  
2   if   x 1

( ) 2   1 x    it is  continuous  on  R 

                     find k         

k x k

f x

ë - ²
î
= <ì
î
í

 

Sol: 

ÌÉÍ
ᴼ
Ὢὼ= ÌÉÍ

ᴼ
ς=2  

ÌÉÍ
ᴼ
Ὢὼ = ÌÉÍ

ᴼ
Ὧὼ Ὧ=Ὧ Ὧ 

Given f(x) is continuous at x=0 

ÌÉÍ
ᴼ
Ὢὼ ÌÉÍ

ᴼ
Ὢὼ  

2=Ὧ Ὧ 

ᵼὯ Ὧ ς π 

ᵼ Ë-2) (k -1) =0  

K=2 or k= -1 

9. Is f defined by f(x)=
▼░▪ ● 

●

           ░█ ●    
if x  

Continuous at x=0. 

Sol: ÌÉÍ
ᴼ
Ὢὼ=ÌÉÍ

ᴼ

▼░▪ ● 

●
=2  

But f (0) =1  

ÌÉÍ
ᴼ
Ὢὼ Ὢπ  

ḈÆ  ÉÓ ÎÏÔ ÃÏÎÔÉÎÕÏÕÓ ÁÔ Ø Ï 

10.  Show that   
( )2lim

x
x x x

¤
+ -

=1/2  

Sol: ÌÉÍ
ᴼ
Ѝὼ ὼ ὼ  

= ÌÉÍ
ᴼ

  

 
  

= ÌÉÍ
ᴼ  

 

= ÌÉÍ
ᴼ  

 

ÌÉÍ
ᴼ Ⱦ 

  

= ÌÉÍ
ᴼ

ᴼ
 

 

=  

=  

11. ╬▫□▬◊◄▄ ἴἱἵ
●O

╪●

╫●
. 

ίέὰ: ÌÉÍ
ᴼ

. 

= ᴼ

ᴼ

 

=  

=ÌÏÇὥ 
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12. Compute  ἴἱἵ
●O
Ⱬ

╬▫▼●

●
Ⱬ . 

Sol: ÌÉÍ
ᴼ

. 

Let x - =— ᵼὼ — 

ÌÉÍ
  O  

 
  

=ÌÉÍ
ᴼ  

 
  

= -1. 

13. Evaluate ἴἱἵ
●O

Ἳἱἶ ●

●
. 

ίέὰȡ ÌÉÍ
ᴼ

 
 s 

=ÌÉÍ
ᴼ

 
. 

= ÌÉÍ
ᴼ

 
ȢÉÍ
ᴼ

 

=1.  

=  

14. Evaluate ἴἱἵ
●O

▄ ● ▄

●
. 

Sol:ἴἱἵ
●O

▄ ● ▄

●
 

ÌÉÍ
ᴼ

  

ÌÉÍ
ᴼ

   

ὩȢÌÉÍ
ᴼ

   

=Ὡ ρ 

=ὩȢ 

15. ἴἱἵ
●O

ἴἷἯ▄ ●

●
  

Sol: As  ὼO π ᵼυὼO π 

= ÌÉÍ
ᴼ

υ  

= (1)5 {ḈÌÉÍ
ᴼ

ρ} 

=5  

Q.NO. 7 & 8 

1. If f(x) =ἴἷἯἻἭἫ● ἼἩἶ●ȟ ÆÉÎÄ Æȭ Ø Ȣ 

Sol: f(x) =ÌÏÇÓÅÃὼ ÔÁÎὼ 

$ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȬØȭ  

ᵼ Æȭ Ø ÓÅÃὼ ÔÁÎὼ 

= ÓÅÃὼÔÁÎὼ ίὩὧὼ 

=  

=ÓÅÃὼ. 

2. If f(x) =1+x+x 2+x 3+x 4ȣȣȣȢ Ø100ȟ ÔÈÅÎ Æȭ ρ Ȣ 

Sol: f(x) =1+x+x 2+x 3+x 4ȣȣȣȢ Ø100 

$ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȬØȭ 

ᵼÆȭ Ø  ρ ςØ σØ2+4x 3 ȣȣȢȢ  ρππØ99 

ᵼ Æȭ ρ  ρ ς σ τȣȣȣȣ ρππ 

=  

=5050                     (ḈВὲ ). 

3. Find the derivates of the following functions. 

◐ ἴἷἯ◄╪▪ ●  

ίέὰȡ  ώ ÌÏÇὸὥὲυὼ  

$ÉÆÆÅÒÅÎÔÉÁÔÉÎÇ ×ȢÒȢÔ ȬØȭ 

ὸὥὲυὼ  

ίὩὧυὼ υ  

=
Ȣ

 

=  

=ρπὧέίὩὧρπὼȢ 

4. ◐ Ἳἱἶἰ
●

 

ίέὰȡ ώ ÓÉÎÈ  

ὨὭὪὪὩὶὩὲὸὭὥὸὭὲὫ ύȢὶȢὸ ᴂὼᴂ  

  

  

 . 

5. ● ◄╪▪▐◐   

Sol: ὼ ὸὥὲὬώ  ᵼЍὼ ὸὥὲὬώ 

ώ ÔÁÎÈЍὼ  

ὨὭὪὪὩὶὩὲὸὭὥὸὭὲὫ ύȢὶȢὸ ᴂὼᴂ  

Ѝὼ  
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Ѝ
  

 

6. ● ἼἩἶ▄◐   

ίέὰȡ ὼ ÔÁÎὩ  ᵼÔÁÎὼ Ὡ  

ὨὭὪὪὩὶὩὲὸὭὥὸὭὲὫ ύȢὶȢὸ ᴂὼᴂ  

Ὡ
▀◐

▀●
  

  

 

7. ◐ ἫἷἻἴἷἯ╬▫◄●    

8. Sol:  ώ ÃÏÓÌÏÇὧέὸὼ    

ÓÉÎ ÌÏÇ ὧέὸὼ ÌÏÇ ὧέὸὼ  

ÓÉÎ ÌÏÇ ὧέὸὼ ὧέὸὼ  

=
  

ὧέίὩὧὼ 

= Ȣ 

9. ◐ Ἳἱἶ ● ●   

ίέὰȡ ώ ÓÉÎσὼ τὼ   

ὴόὸ ὼ ίὭὲ— ᵼ— ÓÉÎὼ 

ώ ÓÉÎσίὭὲ—τίὭὲ—  

ώ ÓÉÎίὭὲσ—  

ώ σ— =3ÓÉÎὼ 

ὨὭὪὪὩὶὩὲὸὭὥὸὭὲὫ ύȢὶȢὸ ᴂὼᴂ  

3  

 . 

10. █● ╪●▄●   

ίέὰȡ  Ὢὼ ὥὩ   

όὺȭ όὺ ὺόȢ  

ὨὭὪὪὩὶὩὲὸὭὥὸὭὲὫ ύȢὶȢὸ ᴂὼᴂ  

ᵼÆȭ Ø  ὥ
 
+Ὡ ὥ  

=ὥὩ Ȣςὼ Ὡ  ὥ  

=ὥὩ ςὼ ρ. 

 

11. ◐ ἴἷἯ▼░▪■▫▌●  

ίέὰȡ ◐ ἴἷἯ▼░▪■▫▌●  

ὨὭὪὪὩὶὩὲὸὭὥὸὭὲὫ ύȢὶȢὸ ᴂὼᴂ  

 
ÓÉÎ ὰέὫὼ  

 
ÃÏÓ ὰέὫὼὰέὫὼ  

=
 

  
. 

=
 

 
 

 

12. ◐ Ἳἱἶ ἼἩἶ▄●   

ίέὰȡ ώ ÓÉÎ ÔÁÎὩ   

ὨὭὪὪὩὶὩὲὸὭὥὸὭὲὫ ύȢὶȢὸ ᴂὼᴂ  
▀◐

▀●
╬▫▼ἼἩἶ▄●

▀

▀●
ἼἩἶ▄●   

╬▫▼ἼἩἶ▄●
▄●

▀

▀●
▄●   

= ╬▫▼ἼἩἶ▄●
▄ ● ▄●  

= ╬▫▼ἼἩἶ▄●
▄●

▄ ● 

 

13. ◐ ἼἩἶ
●

●
  

▼▫■ȡ Put x=tan— ᵼ— ÔÁÎὼ 

◐ ἼἩἶ
●

●
  

◐ ἼἩἶ
◄╪▪Ᵽ

◄╪▪Ᵽ
  

◐ ἼἩἶ◄╪▪ Ᵽ  

◐ Ᵽ =2ÔÁÎὼ 

ὨὭὪὪὩὶὩὲὸὭὥὸὭὲὫ ύȢὶȢὸ ᴂὼᴂ  
▀◐

▀● ●
  

 

14. ░█ █● ● ●  

ÓÏÌȡ ÆØ χ   

ὨὭὪὪὩὶὩὲὸὭὥὸὭὲὫ ύȢὶȢὸ ᴂὼᴂ  

ᵼÆȭ Ø   χ ÌÏÇχ Ø σØ 

=χ ÌÏÇχςØσ 

 

15. ◐ ●● 

▼▫■ȡ ╪▬▬■◐░▪▌ ■▫▌ ▫▪ ╫▫◄▐ ▼░▀▄▼ 

ὰέὫώὰέὫὼ   

ᵼὰέὫώὼὰέὫὼ  

ὨὭὪὪὩὶὩὲὸὭὥὸὭὲὫ ύȢὶȢὸ ᴂὼᴂ  

ὼ ὰέὫὼὰέὫὼȢ   

ᵼ ὼ ὰέὫὼȢρ  

ᵼ ρ ὰέὫὼ  

ώρ ὰέὫὼ  

16. ░█ ● ╪╬▫▼◄ȟ◐ ╪▼░▪◄ȟ█░▪▀ 
▀◐

▀●
Ȣ 

Sol:ὼ ὥὧέίὸ  ὥὲὨ ώ ὥίὭὲὸ 

ὨὭὪὪὩὶὩὲὸὭὥὸὭὲὫ ύȢὶȢὸ ᴂὸᴂ  

ὥȢσȢὧέίὸ ίὭὲὸ = σὥὧέίὸȢίὭὲὸ 

ὥὲὨ ὥȢσȢίὭὲὸὧέίὸ  

Ȣ

Ȣ
ὧέὸὸȢ  

 

17. ◐ ἫἷἼ●  
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Sol: ὨὭὪὪὩὶὩὲὸὭὥὸὭὲὫ ύȢὶȢὸ ᴂὼᴂ  

 
Ὠώ

Ὠὼ
ςÃÏÔὼ

ρ

ρ ὼ
Ȣσὼ 

 

=
ἫἷἼ● ●

. 

 

 

 

 

 

 

 

Q.No.9 & 10 

 

 

1. Find the approximate value ofЍψς,Ѝφυ, sin600ρȭȟ ЍχȢψ. 

Sol (I). 82=81+1=81(1+ ρȾψρ 

Here let x=81, Ўὼ ρȟὪὼ Ѝὼ 

Ὠώ Ὢ ὼȢЎὼ  

Ὠώ
Ѝ
ȢЎὼ

Ѝ
Ȣρ  

= πȢπυυυ 

Ὢὼ ὼ Ὢὼ Ὠώ  

ᵼ Ὢὼ ὼ Ὢὼ Ὠώ  

=Ѝψρ+0.0555 

=9+0.0555  

=9.0555 

=9.056. 

ὭὭȢὰὩὸ ὼ φτȟЎὼ ρȟὪὼ Ѝὼ ὼȾ   

ᵼÆȭ Ø  = ὼ  

Ὢὼ ὼ Ὢὼ Ὢ ὼȢЎὼ   

Ѝὼ ὼ Ȣρ  

Ѝφτ φτ   

τ τ   

τ   

=4 + = τȢπςπ

 

 

2. Find dy and Ўώ if y=x 2+3x+6, when x=10, Ўὼ πȢπρȢ 

Sol:  ὬὩὶὩ ὼ ρπȟЎὼ πȢπρὥὲὨ Ўώ Ὢὼ Ўὼ

Ὢὼ 

Ўώ ὪρπȢπρ Ὢρπ  

= ρπȢπρ σρπȢρπ φ ρπ σρπ φ  

= (100.2001+30.03+6) -(100+30+6)  

=136.2031-136 

=0.2301. 

y=x 2+3x+6  

Ὠώ Ὢ ὼȢЎὼ  

= (2x+3) (0.01)   {x=10}  

=23(0.01)  

=0.23 

 

3. Find dy and Ўώ if y=Ὡ ὼ when x=5, Ўὼ πȢπςȢ 

Sol: ὬὩὶὩ ὼ υȟЎὼ πȢπς ὥὲὨ Ўώ Ὢὼ Ўὼ Ὢὼ 

Ўώ ὪυȢπς Ὢυ  

=ὩȢ υȢπς Ὡ υ 

=ὩȢ πȢπς Ὡ 

=Ὡ ὩȢ ρ+0.02. 

y=Ὡ ὼ 

Ὠώ Ὢ ὼȢЎὼ  

= Ὡ ρȢЎὼ  

= Ὡ ρȢπȢπς 

 

4. Find dy and Ўώ if y=x 2+x, when x=10, Ўὼ πȢρȢ(h/w)  

5. If the side of a square is increased from 3 to 3.01cm. 

find the approximate increase in the area of the square.  

6. The diameter of a sphere is measured to be 40cm, if an 

error of 0.02cm. Occurs in this, find the error in volume 

and surface area of the sphere? 

              Q.No .10 

1. 6ÅÒÉÆÙ 2ÏÌÌÅȭÓ 4ÈÅÏÒÅÍ ÆÏÒ ÔÈÅ ÆÕÎÃÔÉÏÎ Æ Ø  Ø2 +4 on [-3, 

3]. 

Sol: f(x) =x2 +4. f is continuous  on [-3, 3]. 

f is differentiable on[-3, 3]. 

And f (3) =9+4=13  

   f (-3)=9+4=13  

f(3)=f( -3) 

thus f satisfies all the conditions of 2ÏÌÌÅȭÓ ÔÈÅÏÒÅÍȢ 

Ḉby rooleȭÓ ÔÈÅÏÒÅÍ  ɱcᶰ σȟσ ÓÕÃÈ ÔÈÁÔ Æȭ Ã π 

Æ ȭ Ø ςØ π ᵼ x=0  

The point c=0 ɴ σȟσȢὸὬόί ὶέὰὰὩίὸὬὩέὶὩά Ὥί ὺὩὶὭὪὭὩὨȢ 

2. 6ÅÒÉÆÙ 2ÏÌÌÅȭÓ 4ÈÅÏÒÅÍ ÆÏÒ ÔÈÅ ÆÕÎÃÔÉÏÎ Æ Ø  Ø Ø σ  Å-x/2  

on [-3, 0]. 
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3. 6ÅÒÉÆÙ 2ÏÌÌÅȭÓ 4ÈÅÏÒem for the function f(x) =sinx-sin2x on 

[0,“]. 

4. 6ÅÒÉÆÙ ÔÈÅ ÃÏÎÄÉÔÉÏÎÓ ÏÆ ÔÈÅ ,ÁÇÒÁÎÇÅȭÓ ÍÅÁÎ ÖÁÌÕÅ 

theorem for the following functions in each case find a 

ÐÏÉÎÔ ȬÃȭ ÉÎ ÔÈÅ ÉÎÔÅÒÖÁÌ ÁÓ ÓÔÁÔÅÄ ÂÙ ÔÈÅ ÔÈÅÏÒÅÍȢ É Ø2-1 

on[2, 3], (ii) sinx-sin2x on [0,“]. 
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