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Combined mathematics 12 - I (Part A ) 

01) Roots of the equation 𝑥2 − 𝜆𝑥 + 𝜇 = 0  are two consecutive integers. Prove that 𝜆2 = 4𝜇 + 1.   
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02) Find the value of 𝑥  satisfying the inequality  
1

(𝑥 + 2)
 ≤  

𝑥
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 .  
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03) Remainder when the polynomial 𝑓(𝑥) =  𝑥𝑚 + 𝑛𝑥   is divided by  (𝑥2 − 𝑥 − 2)   is  2𝑥 + 6. 

Where 𝑚  and 𝑛  are integers. Find the values of 𝑚 and 𝑛.   
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04) Resolve    
2𝑥3−𝑥+3

𝑥(𝑥−1)
    in to partial fractions.  
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05)  Evaluate   lim
𝑥→0

  
√1 +  sin 𝑥   −   √1 − sin 𝑥     

𝑥
  . 
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06)    Solve the equation     𝑙𝑜𝑔2 𝑥 + log4 𝑥  +   𝑙𝑜𝑔16 𝑥 =   
21

4
.    
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'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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07)  Co-ordinates of the vertices B and C of isosceles triangle ABC are (−1,2) and 
(4, −5)  respectively. AB = AC. Find a pair of suitable coordinates for the vertex 𝐴.  
 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 
 

 

08) Function 𝑓(𝑥) is defined as   𝑓(𝑥) =  
𝑥2

𝑥4+1
   for 𝑓: ℛ ⟶  ℛ. Mention range of the function.    

 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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09) If 𝑡𝑎𝑛−1 𝑥 +  𝑡𝑎𝑛−1𝑦 +   𝑡𝑎𝑛−1 𝑧 =  𝜋 ,  prove that " 𝑥 + 𝑦 + 𝑧 = 𝑥𝑦𝑧 .  
 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

10)  Find the general solution of the equation  𝑐𝑜𝑠𝑒𝑐 𝑥 + sec 𝑥 = 2√2  .  
 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

 

 



7 
 

Combined mathematics 12 - I (Part B ) 

Answer five questions only.  

11) a)    Show that the sum and product of the roots of the equation 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0  are −
𝑏

𝑎
  and 

𝑐

𝑎
    

respectively.   

If   
𝑘+1

𝑘
  and  

𝑘+2

𝑘+1
    are roots of the quadratic equation 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, prove that 

(𝑎 + 𝑏 + 𝑐)2 =  𝑏2 − 4𝑎𝑐  where 𝑘 ≠  −1, 0   and 𝑎, 𝑏, 𝑐 are real numbers. Also prove that roots 

of the equation are always real.      
 

 (b)   𝑓(𝑥) is a quadratic function of 𝑥 and it is divisible by (2𝑥 + 1).  Remainders when 𝐹(𝑥) is divided 

by (𝑥 − 1) and (2𝑥 − 1 ) are −6  and −5 respectively. Find 𝑓(𝑥). 

  If  𝛼  and  𝛽   are roots of the equation 𝑓(𝑥) = 4𝜆𝑥 ,  find the quadratic equation whose roots are  
1

𝛼
  and  

1

𝛽
  .  Where 𝜆 ∈  ℛ.  

 

12)  a)  Mention domain of the following functions.   

 i) 𝑦 = 1 − √1 − 𝑥2     ii)  𝑦 =  √𝑥2 − 4𝑥 + 3  

 iii)  𝑦 =  √2𝑥 − 1 + √3 − 2𝑥 

 b)   Let, 𝑝(𝑥) = 𝑥
1

3  " 𝑞(𝑥) =  (𝑥9  +  𝑥6 )
1

2  and  𝑟(𝑥) = 𝑥√1 + 𝑥 .  Show that  𝑞[𝑝(𝑥)] = 𝑟(𝑥).

  

 c) i) If  
𝑥 (𝑦+𝑧−𝑥)

log 𝑥
=  

𝑦(𝑧+𝑥−𝑦)

log 𝑦
=  

𝑧(𝑥+𝑦−𝑧)

log 𝑧
 , prove that  𝑥𝑦. 𝑦𝑥 =  𝑧𝑦𝑦𝑧 =  𝑥𝑧𝑧𝑥  . 

  ii)   Solve following simultaneous equations and find 𝑥 and 𝑦.  

   log9 𝑥𝑦 =
5

2
 , log3 𝑥 . log3 𝑦 =  −6   

  iii)  If  log4 𝑥 = 𝑎  and  log12 𝑥 = 𝑏  Prove that  log3 4 =  
𝑏

𝑎−𝑏
  and  log3 48 =  

𝑎+𝑏

𝑎−𝑏
     

 

13)   a) (i)   Sketch the graph of  |2x+1|'   

  (ii)  Sketch the graph of  -|2x+1|.     

      (iii)  Hence sketch the graphs of  -|2x+1| +  4   and  |𝑥 + 1|  on a same coordinate plane Hence 

solve the inequality |2x+1| + |x+1| ≤   4.    

 b)       Evaluate following limits.   

  (i)   lim
𝑥→0

   
𝑥 𝑡𝑎𝑛𝑥

1−cos 𝑥
    (ii)  lim

𝑥→𝜋
   

1+ cos 𝑥

𝑡𝑎𝑛2 𝑥
  (iii)  lim

𝑥→0
   

1− 𝑐𝑜𝑠3 𝑥

𝑥 𝑠𝑖𝑛 𝑥 𝑐𝑜𝑠 𝑥
   

 

 c)     Function 𝑓(𝑥)  is defined as bellow.  

   𝑓(𝑥) =  {
𝑥 + 1  ;   𝑥 ≤ 1  

3 − 𝑎𝑥2 ;   𝑥 > 1
}      If the function is continuous find the value of  𝑎. 
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14) a)  Show that the maximum value of  𝑓(𝑥) = (𝑎 − 𝑥)(𝑥 − 𝑏)  as  𝑥  varies is given by   
1

4
 (𝑎 − 𝑏)2. 

Draw a rough  sketch of the graph of  𝑓(𝑥)   when 0 <  𝑏 <  𝑎 .     
 

 b)   It is given that 𝑐 and 𝑑 are roots of the equation (𝑥 − 𝑎)(𝑥 − 𝑏) − 𝑘2 = 0.  Prove that 𝑐 and 𝑑 

are real as 𝑎, 𝑏, 𝑘  are real numbers.  

  Also show that roots of the quadratic equation (𝑥 − 𝑐)(𝑥 − 𝑑) + 𝑘2 = 0    are 𝑎  and  𝑏. 
   

 c)  (i)   Write down quotient and the remainder when polynomial  2𝑥3 − 𝑥2 + 𝑥 + 1   is 

divided by  (𝑥 − 1)  and write down the division algorithm.     
( 

 

  (ii)   Write down the corresponding division algorithm when the above quotient is divided 

by (𝑥 − 3). 

   (iii) Deduce that the remainder when polynomial 2𝑥3 −  𝑥2 + 𝑥 + 1  is divided by 

(𝑥 − 1)(𝑥 − 3)(2𝑥 + 7) is  (23𝑥 − 20).   

 

15)  a)     Find the partial fractions of   
1

(1−𝑥)(1+𝑥)
  . Hence deduce the partial fractions of  

1

(1−𝑥)3(1+𝑥)
 .  

 

b)    𝐴(−1,0)  and 𝐵(5,1) are two vertices of parallelogram 𝐴𝐵𝐶𝐷.  (3, −5) is the coordinate at 

point where the side 𝐵𝐶 divides internally in the ratio 2: 1.  Find the coordinates at the 

remaining vertices of the parallelogram. Hence find the length of the diagonals 𝐴𝐶 and 𝐵𝐷.  
 

c)   If 𝛼 and  𝛽  are the roots of the equation  𝑘2𝑥2 + (𝑘𝑥 + 1)(𝑥 + 𝑘) + 1 = 0 , Show that 

𝛼2𝛽2 + (𝛼𝛽 + 1)(𝛼 + 𝛽) + 1 = 0.  

 

16)  a) Prove the identity  
𝑆𝑖𝑛2𝐴− 𝑆𝑖𝑛2𝐵

Sin 𝐴 𝐶𝑜𝑠 𝐴−𝑆𝑖𝑛 𝐵𝐶𝑜𝑠 𝐵 
 =  tan(𝐴 + 𝐵) .   

  b)   Solve the equation  tan 3𝜃 = 1. 

  Represent 𝑡𝑎𝑛 3𝜃  in terms of  𝑡𝑎𝑛 𝜃.  Hence show that roots of the equation, 

   𝑡3 − 3𝑡2 − 3𝑡 + 1 = 0  are −1,  tan (
𝜋

12
)  and  tan (

5𝜋

12
)  .   

  Hence find the value of   tan (
𝜋

12
) .  Where  𝑡 = tan 𝜃 .  

 

𝑐) Solve the equation, 𝑡𝑎𝑛−1𝑥 +  𝑡𝑎𝑛−1  (
𝑥

2
) +  𝑡𝑎𝑛−1  (

𝑥

3
) =  

𝜋

2
  .    

 

17) a)  Prove for any triangle using standard notation that ,  
sin 𝐴

𝑎
=  

sin 𝐵

𝑏
=  

sin 𝐶

𝑐
 .  

  Prove that  𝑎 = (𝑏 − 𝑐) cos (
𝐴

2
)  𝑐𝑜𝑠𝑒𝑐 (

𝐵−𝐶

2
) . 

Length of the median, passes through vertex 𝐴 of triangle 𝐴𝐵𝐶 is 𝑚. It makes angles 𝛼 and 𝛽 

with side 𝐴𝐵 and 𝐴𝐶 respectively. Prove that,   
i.) 2𝑚 (sin 𝛼 − sin 𝛽) = 𝑎 (sin 𝐵 − sin 𝐶)  

ii.) 2𝑚 sin
1

2
 (𝛼 − 𝛽) = (𝑏 − 𝑐) sin (

𝐴

2
)    

     b)  State the cosine rule for any triangle 𝐴𝐵𝐶 in standard notation. hence prove that, if  

   
cos 𝐴

𝑎
+ 

cos  𝐵

𝑏
+ 

cos 𝐶

𝑐
=  

𝑎

𝑏𝑐
+  

𝑏

𝑐𝑎
  then   𝑐 =  

𝜋

2
 .  



1 
 

 



2 
 

(Part A) 

 

1) Position vectors of points 𝐴   and 𝐵  with respect to the origin 𝑂 are 2𝑖 + 3𝑗  and −𝑖 + 5𝑗  

respectively. Find 

𝑖)      𝐴𝐵⃗⃗⃗⃗  ⃗       𝑖𝑖)  | 𝐴𝐵⃗⃗⃗⃗  ⃗ |  

𝑖𝑖𝑖)   Vector with magnitude 3 times as | 𝐴𝐵⃗⃗⃗⃗  ⃗ |  in the direction of  𝑂𝐴⃗⃗⃗⃗  ⃗ .   
 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

2) If  𝑎 = 2𝑖 − 5𝑗  and  𝑏 = 𝑘𝑖 + 2𝑗   are perpendicular to each other, find the value of 𝑘. Find,   

 𝑖)   𝑏 − 𝑎       𝑖𝑖)    | 𝑎 |  and | 𝑏  −   𝑎 |   

𝑖𝑖𝑖)   𝑎 . ( 𝑏 −  𝑎 )    𝑖𝑣)     angle between 𝑎  and ( 𝑏 −  𝑎 ) 
 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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3) Define vector product  𝑎 x 𝑏  for two non zero vectors 𝑎   and 𝑏.  

𝑖  and 𝑗  are unit vectors along the axes 𝑂𝑋  and 𝑂𝑌   respectively. Find.   

         If   𝑎  =   4 𝑖   +  3 𝑗    and   𝑏  =   2 𝑖  −   3 𝑗     Find  𝑎 x 𝑏    and     𝑏 x 𝑎        

         Prove that  𝑎 x 𝑏     ≠      𝑏 x 𝑎        
  

 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
 

 

4) Resultant of two equal forces acting at a point inclined 2𝛼  to each other is twice than when they 

are inclined 2𝛽  to each other. Prove that  cos 𝛼 = 2 cos 𝛽 .   
  
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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5) Two parallel forces of magnitudes 4𝑁 and 6𝑁 act on a rigid body at points 𝐴 and 𝐵 respectively. 

Find the magnitude of resultant force and the line of action when the forces are.  

(i) like forces  

(ii) unlike forces.  

Where,  𝐴𝐵 = 15 𝑚 

 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

6) 𝐴𝐵𝐶𝐷 is a square of side  2𝑎 . Forces of magnitudes  1, 2, 3  and 2√2  Newtons act along the sides 

𝐴𝐵⃗⃗⃗⃗  ⃗ , 𝐵𝐶⃗⃗⃗⃗  ⃗  , 𝐶𝐷⃗⃗⃗⃗  ⃗    and 𝐴𝐶⃗⃗⃗⃗  ⃗  respectively. Taking    𝑋  and 𝑌  axes along 𝐴𝐵 and 𝐴𝐷, show that the 

system is reduced to a couple and a resultant force and find magnitude of the couple and the 

resultant force.    
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7) Particle starts to move with a velocity 𝑈 𝑚𝑠−1  from point 𝑂 travels with uniform velocity during 

time 𝑡 and suddenly increase  its velocity up to 𝑘𝑢 (𝑘 > 1) . Then it travels with velocity  

𝑘𝑢 𝑚𝑠−1  during time  
𝑡

2
 𝑠 . Find its displacement after time 

3𝑡

2
   seconds.   
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8) Particle which is projected up with velocity  𝑢  from a point on the ground meets another particle 

which is released at the same instant from rest from a height of ℎ. If velocities of the particles 

equals to each other when they are meeting, show that 𝑢2 = 2𝑔ℎ .     
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'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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9) A particle of weight 6𝑁  hangs using two light inextensible strings which are inclined at an angle 

𝛼  and 𝛽   to the vertical and the particle is in equilibrium. If tensions on the stings are 3𝑁 and 

3√3 𝑁,   find the values of  𝛼   and 𝛽.  
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'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

 

10) A particle of mass  𝑚  is in equilibrium on a smooth inclined plane by applying a force 𝑃 parallel 

to the inclined plane. Show that the inclination of the plane to the horizontal is  𝑆𝑖𝑛−1  (
𝑃

𝑚𝑔
) . 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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Combined Mathematics 12 - II (Part - B) 

Answer five questions only.  

 

11) Particle  𝑋  is projected up with velocity 𝑢 𝑚𝑠−1  at  𝑡 = 0  from point 𝑂. After time 𝑡 if it reaches to a 

point, which is at height ℎ𝑚 from point 𝑂 , obtain an quadratic equation of 𝑡. Hence if 𝑡1 and 𝑡2 are the 

corresponding times taken by the particle reach to that point in two different ways,  show that 𝑡1𝑡2 =

 
2ℎ

𝑔
  and (𝑡2 − 𝑡1)  =   

2

𝑔
 √𝑢2 − 2𝑔ℎ   . Show that the time taken by the particle to reach point 𝐴 again 

after passing point 𝐴 is 
2

𝑔
 √𝑢2 − 2𝑔ℎ  . Hence show that the maximum height reach by a particle which 

is projected up with velocity  𝑢 𝑚𝑠−1 is  𝐻 = 
𝑢2

2𝑔
.  

 

 

12) a) A motor vehicle starts from rest moves with uniform acceleration  𝑎1 𝑚𝑠−2  to obtain its maximum 

velocity. As soon as reaches its maximum velocity it starts to retardate uniformly with   𝑎2𝑚𝑠−2   

to comes to rest at point 𝐵. If the total displacement of the particle is 𝑆, show that the total time 

taken is  [
2𝑆(𝑎1+ 𝑎2)

𝑎1𝑎2
]

1

2
   
seconds.  

Also show that the maximum speed of the vehicle is,  𝑉 =  √
2𝑆(𝑎1 𝑎2)

𝑎1+ 𝑎2
 𝑚𝑠−1  

  If both maximum acceleration and retardation is  𝑎 𝑚𝑠−2 ,  show that the minimum time taken to 

the journey is  2√
𝑠

𝑎
  .  

 b)  There is a notice indicating that the maximum velocity of the road due to construction of the road is 

𝑉𝑜𝑚𝑠−1 (𝑉0 < 𝑉).   Motor vehicle is moving with velocity 𝑉0 , through a certain distance between 

𝐴𝐵. Show that the additional time taken due to construction of the road for the motion between A 

and 𝐵 is given by 
𝑆(𝑉− 𝑉0)

2

𝑉0𝑉
2

 .  

    

13) Position vectors of the points 𝑃 and 𝑄 with respect to 𝑂  is  𝑝  and 𝑞 respectively. 𝑅 is a point on 

𝑃𝑄  such that 𝑃𝑅: 𝑃𝑄 =  𝜆: 1.  If   𝑟  is the position vector of  𝑅,  show that  𝑟 = 𝑝 +  𝜆 (𝑞 − 𝑝). 
  

𝑂𝐴𝐶𝐵  is parallogoram.  Sides  𝑂𝐴⃗⃗⃗⃗  ⃗   and 𝑂𝐵⃗⃗ ⃗⃗  ⃗  represents vector 𝑎   and 𝑏   respectively. 𝐿  and 𝑀 are 

mid points of sides 𝐴𝐶   and  𝐶𝐵  respectively. Find 𝑂𝐿⃗⃗⃗⃗  ⃗   and  𝑂𝑀⃗⃗ ⃗⃗ ⃗⃗  . 

𝑋   is a point on 𝐴𝑀  such that 𝐴𝑋 ∶ 𝑋𝑀, 2: 3.   Show that points 𝑂. 𝑋. 𝐿   are collinear.  

 

 

14)   𝑎 and  𝑏   are  non-parallel and non-zero vectors. If  𝛼𝑎 +  𝛽𝑏 = 0   prove that 𝛼 = 0  and    𝛽 = 0 .    

𝑃𝑄𝑅𝑆   is a trapezium such that  𝑆𝑅⃗⃗⃗⃗  ⃗  =  
1

3
 𝑃𝑄⃗⃗⃗⃗  ⃗ .  Let  𝑃𝑄⃗⃗⃗⃗  ⃗  =  𝑃  and 𝑃𝑆⃗⃗ ⃗⃗    = 𝑞.    𝑋  is on  𝑄𝑅  such that 

𝑄𝑋⃗⃗⃗⃗  ⃗  =  
2

3
 𝑄𝑅⃗⃗ ⃗⃗  ⃗.   𝑌  is the intersecting point of 𝑃𝑋  and 𝑄𝑆   and it satisfy 𝑄𝑌⃗⃗⃗⃗  ⃗  =  𝜆 𝑄𝑆⃗⃗⃗⃗  ⃗ . Show that  

𝑃𝑋⃗⃗⃗⃗  ⃗  =  
5

9
 𝑝  +  

3

2
 𝑞  and  𝑃𝑌⃗⃗⃗⃗  ⃗  = (1 − 𝜆)𝑝 +   𝜆 𝑞 .   Hence find the value of 𝜆. 
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15)    𝑖  and 𝑗  are the unit vectors along 𝑂𝑋 and 𝑂𝑌 axes of the rectangular cartesian coordinate system. 

Forces of magnitudes ( 3𝑖 + 𝑗) , ( 2𝑖 + 4 𝑗) , ( 𝑖 + 5𝑗) , ( 𝑃𝑖 + 𝑄 𝑗)  act at points with position 

vectors (−6 𝑖), (− 𝑖 − 4 𝑗) , ( 𝑖 + 2𝑗) , ( 2𝑖 + 3 𝑗)  respectively.   

i.   Find the value of  𝑃,𝑄  if the system reduces to a couple of magnitude 𝐺.    

  ii. If the system of forces reduces to a single force of magnitude  𝑌𝑗 at point (𝑖. 𝑗) find the values 

of 𝐺  and  𝑌.  

16) a) 𝐴𝐵𝐶𝐷𝐸𝐹 is a regular hexagon of side 𝑎. Forces of magnitudes 4𝑃, 2𝑃, 𝑃, 3𝑃, 2𝑃  and  5𝑃 acts 

along the sides 𝐴𝐵, 𝐵𝐶, 𝐷𝐶, 𝐸𝐷, 𝐸𝐹 and 𝐴𝐹  respectively. Find magnitude and direction of the 

resultant force and the point where the line of action of the resultant force meats side 𝐴𝐵. 

Now a couple of magnitude 10√3 𝑃𝑎  in the direction of  𝐹𝐸𝐷𝐶𝐵𝐴  and 𝑎 force of magnitude 𝑄  

are introduced to the system. If the new system of forces is in equilibrium, find the magnitude and 

direction of the force 𝑄  and its line of action. 

 

b) 𝐴𝐵𝐶𝐷𝐸𝐹 is a light inextensible string. Its two ends 𝐴 and 𝐹 are attached to two points 𝐴 and 𝐹 on  

horizontal zeling and particles of mass 𝑀 are attach at points B,C,D, E on the string such that five 

identical strings are formed. String 𝐴𝐵 and 𝐸𝑓 are inclided at an angle 𝜃 (<  
𝜋

2
) to the vertical and 

strings 𝐵𝐶 and 𝑄𝐸 are inclined at an angle 𝛽 (<  
𝜋

2
) to the vertical. CD part of the string is 

horizontal and system is in equilibrium, Prove that,  

i. Tension in the string 𝐴𝐵 is  2𝑀𝑔 sec 𝜃    

ii. 2 tan 𝜃 = tan 𝛽   

iii. Tension in the string 𝐵𝐶 is  𝑀𝑔 √4 𝑡𝑎𝑛2𝜃 + 1   

iv. Tension of the 𝐶𝐷 part of the string is, 2𝑀𝑔𝑡𝑎𝑛𝜃 . 
    

 

17)  𝑎) Two particles 𝐴  and 𝐵  starts from rest at  𝑡 = 0  and travels with constant acceleration  

𝑓 𝑚𝑠−2  through the time 𝑡. After time   𝑡 force on the particle  𝐵  is removed and hence it travels 

with uniform velocity and particle  𝐴  moves as before. Use velocity time graph for the motion of 

𝐴 on the frame of reference of 𝐵 to show that the distance between two particles A and 𝐵 after 

time  𝑡1 + 𝑡2 is 
𝑓𝑡1

2

2
 ' 

         b) Particle 𝑃 is projected vertically up with velocity 2𝑢 𝑚𝑠−1   at  𝑡 = 0   from point 𝑂. When 

particles 𝑃 is at its maximum height, particle 𝑄 is projected vertically up with velocity 

3𝑢 𝑚𝑆−1   from he same point 𝑂. Draw velocity time graph for the motion of 𝑄 with respect to 𝑃 

and  hence show that the time taken to collide to two particles is 
7𝑢

3𝑔
 seconds.    
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