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Combined Mathematics  12 - I (Part - A) 

Answer all the questions in Part A and only for five questions in Part B. 

01) Solve the equation  4𝑥+1 + 24𝑥+2  = 80 . 
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02) Solve the inequality 1
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03) Solve the equation  log2 𝑥 = log4(𝑥 + 6) .    
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04) Find the two points which lie on the 𝑥 axis and lie at a distance 4 √2   units from the point )4,2( . Obtain 

the distance between those two points.      
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05) Find 𝑎  and 𝑏   such that the remainder when the polynomial  2𝑥4 + 𝑥3 −  𝑥2 + 𝑎𝑥 + 𝑏   is divided by  
(𝑥2 − 1) is 2𝑥 + 3  '  
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06) Find the partial fractions of the rational function, 
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07) Solve the inequality  |3 − 2𝑥| ≤ |4 + 𝑥|  . 
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08) Sketch a graph of the piecewise function







































5

50

0

;

;

;

1

3

12

x

x

x

x

x

x

y   . 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

 



6 
 

09) If  𝑎 cos  (𝜆 + 𝜃) = 𝑏 𝑐𝑜𝑠 (𝜆 − 𝜃) ,  show that  tan 𝜆 =  (
𝑎 − 𝑏

𝑎 + 𝑏
) cot 𝜃 '  
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10) Find the general solutions of the equation  sin 7𝜃  f−  √3 cos 4𝜃 = sin 𝜃. 
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Combined Mathematics  12 - I (Part - B) 

Answer only five questions. 

 

11) a)  State and prove the remainder theorem.   
)(xf    is a polynomial function of degree greater than three and  a, b and c are real distinct values. 

It is given that  𝑓(1) = 𝑎,   𝑓(−1) = 𝑏 and  𝑓(𝑜) = 𝐶' 

Show that the remainder when  𝑓(𝑥) is divided by  (𝑥2 − 1) is  
1

2
 (𝑎 − 𝑏)𝑥 +  

1

2
 (𝑎 + 𝑏)  . 

  Also obtain the remainder when  𝑓(𝑥)   is divided by  (𝑥3 − 𝑥) ' 
 

  b)     Express   
2.3̇  x  1.21̇

1.2̇7̇
    in the form  

𝑝

𝑞
   , 𝑝 yd 𝑞 𝜖 Ζ+   (simplification is not necessary)  

 
 
 

12)  a)   let  𝑓(𝑥) =  
𝑥+1

𝑥−2
  ;  𝑥 ≠ 2 . 

 
  i. Find the domain and the range of  𝑓(𝑥). 
 
  ii.    Show that the function   𝑓(𝑥)   is one to one and on to function.   
  
  iii.    Find the inverse function  𝑓−1(𝑥)   of   𝑓(𝑥) .   
  iv.   Show that  𝑓−1(𝑓(𝑥)) =   𝑓 (𝑓−1(𝑥)) = 𝑥.   
 

 b)   If,   𝑔(𝑥) =   log𝑎 (
1+𝑥

1−𝑥
) " obtain that    𝑔 (

2𝑥

1+𝑥2) = 2𝑔 (𝑥)   . 

 
 
 
13)   Obtain the coordinates of the point which divides the line joining the points (𝑥1 , 𝑦1)  and 

(𝑥2 , 𝑦2)   in the ratio 𝑚: 𝑛  internally. 

  The coordinates of the points 𝐴 and 𝐵 are (−3,0)  and  (7,5)   respectively.   
  i. Find the coordinates of the 𝑃 and 𝑄 which divide the line 𝐴𝐵 in the ratio 3: 2 internally and 

externally. Hence obtain the length of the line 𝑃𝑄.  

  ii. Find the coordinates of the two points which divide the line 𝐴𝐵 in to three equal parts.   
  iii. Find the ratio which divide the line 𝐴𝐵 by the 𝑌 axis. Find the coordinates of that point which 

is on the 𝑌 axis.   

 

14) a)      Show that log𝑎 𝑏 =  
1

log  𝑏  𝑎
  .  Here 𝑎 and 𝑏 are positive real numbers and 𝑎, 𝑏 ≠ 1  . Solve the  

      equation 2log2log2log
6416

xxx  . 

 
 b)     Sketch the graphs of   |𝑥 − 2|  and |1 + 2𝑥|  in the same coordinate plane. Hence find the set of 

values of   𝑥   which satisfies the inequality |𝑥 − 2| <   1 + |1 + 2𝑥|.  
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15)  a)     Find the real constants  A, B  and C such that 𝑥2 − 3𝑥 + 1 ≡ 𝐴 (𝑥 + 1)2 + {𝐵(𝑥 + 1) + 𝐶 }(𝑥 − 2).  

  Hence separate   
𝑥2−3𝑥+1

(𝑥−2)(𝑥+1)2  in to partial fractions.      

    

 b)   Let  𝑓(𝑥) =  𝑎𝑥3 + 𝑏𝑥2 − 2𝑥 + 𝑐.   Find the values of  𝑎 , 𝑏  and 𝑐  such that the remainder when 

𝑓(𝑥) is divided by (𝑥2 + 𝑥)   is  6(𝑥 + 1)   and (𝑥 − 1)   is a factor of  𝑓(𝑥) .  Hence obtain the 

remaining  factors of   𝑓(𝑥) .  

 

 

16)  a)  If 𝐴, 𝐵, 𝐶 are angles of a triangle with usual notation,  

  show that  𝑠𝑖𝑛2  (
𝐴

2
) + 𝑠𝑖𝑛2  (

𝐵

2
) − 𝑠𝑖𝑛2  (

𝐶

2
) = 1 − 2 cos (

𝐴

2
) cos (

𝐵

2
) sin (

𝐶

2
)        

   

  b)   Show that sec 𝑥 + tan 𝑥 = tan (
𝜋

4
+  

𝑥

2
)   and deduce a similar expression for  sec 𝑥 − tan 𝑥  .  

  Hence find the values of  tan (
7𝜋

12
)  and   tan (

𝜋

12
)    as surds.  

 
 𝑐) Find the general solutions of the equation 2 sin 𝜃 sin 3𝜃 − 1 = 0.   

    
 
 
17) a)  Using the expression of 𝑆𝑖𝑛 (𝐴 + 𝐵)  , obtain an expression for sin 3𝜃  in terms of  sin 𝜃  . 

  Show that  𝑆𝑖𝑛 𝐴 sin  (60 − 𝐴) sin  (60 + 𝐴) =  
1

4
sin 3𝐴 .  

  Hence deduce that the value of  𝑆𝑖𝑛  200 sin  400 sin  800   in  
√3

8
   '  

  
   

     b)  Express  𝑓(𝑥) = √3 𝑐𝑜𝑠2𝑥 + 𝑠𝑖𝑛 2𝑥   in the form 𝑅 cos(2𝑥 − 𝛼) . Here R and 𝛼  constants to be 

determined such that   𝑅 > 0  and 𝑜 < 𝛼 <
𝜋

2
    

  Sketch  a graph of  𝑓(𝑥)  in the range −
𝜋

2
 ≤ 𝑥 ≤  

𝜋

2
    stating the maximum and minimum values of  

𝑓(𝑥) .  
 

 c)  If 𝑎 sec 𝜃 = 1 − 𝑏 tan 𝜃  and  𝑎2 𝑠𝑒𝑐2 𝜃 = 5 + 𝑏2 𝑡𝑎𝑛2 𝜃 , show that   𝑎2𝑏2 + 4𝑎2 =  9𝑏2' 
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(Part - A) 
 

1) Two forces of magnitudes 𝑃  and  2𝑃 act on a point inclined at an angle 600 . Find the magnitude of the 

resultant. Also if the angle between the resultant force and the force  2𝑃 is 𝛼  , show that  tan𝛼 =  
√3

5
  '    
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'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

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

 

2)  𝐴𝐵𝐶𝐷𝐸𝐹  is a regular hexagon with centre  𝑂.  Show that  𝑂𝐴⃗⃗⃗⃗  ⃗ +  𝑂𝐵⃗⃗ ⃗⃗  ⃗ + 𝑂𝐶⃗⃗⃗⃗  ⃗ + 𝑂𝐷⃗⃗⃗⃗⃗⃗ + 𝑂𝐸⃗⃗⃗⃗  ⃗ + 𝑂𝐹⃗⃗⃗⃗  ⃗ = 0  ' 

 
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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3 
 

3) Let 𝑎 =  𝑖 − 2 𝑗    and  𝑏 =  −3𝑖 + 𝑗 .  If the vector  𝑎 +  𝜆𝑏  is parallel to the vector  −𝑖 − 3𝑗 " find the 

value of  𝜆  '  
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 

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

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

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

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

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

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

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

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

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

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

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

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

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

 

 

4) Let  𝑎 =  𝑖 + √3𝑗    and  𝑏   is a vector with magnitude  √3 .  If the angle between  𝑎    and  𝑏   is  
𝜋

3
   , 

express 𝑏    in the form of  𝑥 + 𝑖𝑦  . Here  𝑥 < 0   and  𝑥  and  𝑦  are constants to be determined.   

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

'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 
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5) The position vectors of the points  A,B  and  C in the triangle ABC are  𝑎 , 𝑏  and  𝑐   respectively.    D   and   

E  are mid points of the sides 𝐴𝐵 and 𝐴𝐶. Find the position vectors of  D  and   E .  

Hence, show that   𝐷𝐸 =  
1

2
 𝐵𝐶  and  𝐷𝐸 //  𝐵𝐶  . 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 

6) The resultant of two forces 𝑃  and 𝑄   inclined at an angle 𝜃  (𝜃 <  
𝜋

2
 )    is √3 𝑄 ' If the resultant makes 

an angle 300 with force 𝑃, find the value of  𝜃.  Also show that 𝑃 = 2𝑄.   
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5 
 

7) The forces of magnitude   2 ,   2√3  and  

𝑃  Newton act on a particle as shown in the 

diagram. If the particle is in equilibrium, show 

that   𝛼 =  
𝜋

6
  and find the value of  𝑃'  
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8) A system of forces  𝑃, 2𝑃, 3√3 𝑃   and  4𝑃  Newton act on a particle. The first force is horizontal and each 

other forces are inclined at an angles of  600 , 900 , 1500 to each other.  Find the magnitude and the direction 

of the resultant force.  
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6 
 

9) The position vectors of the points   𝐴, 𝐵, 𝐶  relative to a point 𝑂 are  60𝑖 + 3𝑗  , 40𝑖 − 8𝑗    and                     

𝑎 𝑖 − 52 𝑗    respectively. Find the value of 𝑎  such that  𝐴, 𝐵 and  𝐶  are collinear. Here 𝑎 𝜖 𝑅 ' 

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

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

 

10) The resultant force of two forces with magnitudes  𝑃 + 𝑄  and  𝑃 − 𝑄  is  √𝑃2 +  3𝑄2   '  

  Here  𝑃 ≠ 𝑄 . Find the angle between the two forces.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Answer five questions only.  

 

11) a) Let the coordinates of the point 𝑃 relative to the cartesian coordinate system 𝑂𝑋𝑌  are  (𝑎, 𝑏) . Obtain 

the position vector of  𝑃 relative to the origin 𝑂 .  Hence write an expression for  |𝑂𝑃|'  

The coordinates of the points  A and B relative to 𝑂 are  (−2, −√2)  and  (3, 4√2) . 

i.  Find  𝑂𝐴⃗⃗⃗⃗  ⃗   and  𝑂𝐵⃗⃗ ⃗⃗  ⃗  .  Hence find 𝐴𝐵⃗⃗⃗⃗  ⃗ ' 

ii.  Find  | 𝐴𝐵⃗⃗⃗⃗  ⃗  |  ' 

iii.  When  𝐶  is the midpoint of  𝐴𝐵  , find  𝑂𝐶⃗⃗⃗⃗  ⃗  ' 

iv.  Find the unit vector in the direction 𝑂𝐶⃗⃗⃗⃗  ⃗   and find the vector with magnitude √19 units which is  

in the direction 𝑂𝐶⃗⃗⃗⃗  ⃗  . 

v.  Show that there are two possible points for ′𝐷'  such that   |𝑂𝐷⃗⃗⃗⃗⃗⃗ | =  √19   and 𝑂𝐶  is perpendicular 

to 𝑂𝐷.  Find the coordinates of them.  

 

b) If the forces  2𝑖 − 3𝑗 , 7𝑖 + 4𝑗 , −5𝑖 − 9𝑗  ,   𝑃𝑖 + 2𝑗   and  𝑖 − 𝑄𝑗   acting on a particle are in 

equilibrium, find the magnitudes of the forces  𝑃  and 𝑄.  Here  𝑖  and 𝑗  are unit vectors acting 

along the perpendicular axes   𝑂𝑋  and 𝑂𝑌.   
  

 
12) a) 𝑎  and  𝑏  are any non zero, non-parallel vectors. When   𝜆  and  𝜇   are two scalars, show that 

 𝜆𝑎 +  𝜇𝑏 = 0   if and only if   𝜆 =  𝜇 = 0 ' 
 

   b)    (i)  𝑂𝐴𝐶𝐵  is a parallelogram. The midpoint of 𝐴𝐶 is  𝐷. The intersection point of the diagonal 

𝐴𝐵  and the line 𝑂𝐷 is  𝐸.  If   𝑂𝐴⃗⃗⃗⃗  ⃗ =  𝑎   and  𝑂𝐵⃗⃗ ⃗⃗  ⃗ =  𝑏 , show that  𝑂𝐷⃗⃗⃗⃗⃗⃗ =  𝑎 + 
1

2
𝑏   ' 

  

  (ii)   Show that 𝑂𝐸⃗⃗⃗⃗  ⃗  =  𝜆 (𝑎 + 
1

2
𝑏).   By taking    𝐴𝐸⃗⃗⃗⃗  ⃗  =  𝜇 𝐴𝐵⃗⃗⃗⃗  ⃗ 

               show that   𝑂𝐸⃗⃗⃗⃗  ⃗  = (1 − 𝜇)𝑎 +  𝜇𝑏  . 

   Hence, prove that   𝜇 =  
1

3
    and   𝜆 =  

2

3
  ' 

  (iii)  Also show that  𝐴𝐸⃗⃗⃗⃗  ⃗  =   
𝐴𝐵⃗⃗ ⃗⃗  ⃗

3
   and  𝐴𝐸: 𝐴𝐵 = 1: 3.   

 
 

13) a) The side 𝐵𝐶 of the parallelogram 𝑂𝐴𝐶𝐵  is produced to the point 𝐷 such that  𝐵𝐷 = 3𝐵𝐶 .  Let 

 𝑂𝐴⃗⃗⃗⃗  ⃗ =  𝑎   and   𝑂𝐵⃗⃗ ⃗⃗  ⃗ =  𝑏   . Express  𝑂𝐷⃗⃗⃗⃗⃗⃗   interms of  𝑎  𝑎𝑛𝑑  𝑏  ' 

Find the constant   𝜆   and  𝜇  such that 𝑂𝐸 ⃗⃗⃗⃗⃗⃗  ⃗ =  𝜆𝑂𝐷⃗⃗⃗⃗⃗⃗    and  𝐴𝐸 ⃗⃗ ⃗⃗ ⃗⃗  =  𝜇 𝐴𝐶⃗⃗⃗⃗  ⃗ ' Here E is the intersection 

point of the lines  𝑂𝐷  and 𝐴𝐶 . 
   

 b) In the triangle  𝑂𝐴𝐵 , 𝑄 is a point closer to be on the line  𝐴𝐵  and it divids the side 𝐴𝐵 in the ratio 

4:1.  𝑃 is a point on  𝑂𝑄 such that  𝑂𝑃:𝑂𝑄 = 1: 2 .  The produced line 𝐴𝑃 meet the side 𝑂𝐵 at 𝑅.  

The position vectors of the points 𝐴  and 𝐵  relative to the point 𝑂 are   𝑎  and 𝑏  respectively.  

i.   Find 𝑂𝑄⃗⃗⃗⃗⃗⃗   and show that, 𝑂𝑃⃗⃗⃗⃗  ⃗ =  
1

15
 (𝑎 + 4𝑏). 

ii.  Express  | 𝐴𝑃⃗⃗⃗⃗  ⃗  |  in terms of  𝑎  and  𝑏 . 

iii.  Show that  𝑂𝑅⃗⃗⃗⃗  ⃗  =  𝑂𝐴⃗⃗ ⃗⃗  ⃗  +  𝜆  𝐴𝑃⃗⃗⃗⃗  ⃗  and find the value of 𝜆 such that the expression 𝑂𝐴⃗⃗⃗⃗  ⃗  +  𝜆  𝐴𝑃⃗⃗⃗⃗  ⃗  is 

independent of  𝑎  '   

iv.  Hence express the position vector of  R in terms of  𝑏   and show that  𝑂𝑅:𝑂𝐵 = 2: 7 . 
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14) a) Define the scalar product and vector product of two vectors 𝑎  and  𝑏 .   
 

If  𝑂𝐴⃗⃗⃗⃗  ⃗  =  𝑎  and  𝑂𝐵⃗⃗ ⃗⃗  ⃗  =  𝑏  in the triangle 𝑂𝐴𝐵 ,  show that the area of the triangle 𝑂𝐴𝐵  is 

giveen by  
1

2
 |𝑎 x 𝑏 | ' 

 
 b) Let  𝑎  and  𝑏    are any two vectors such that the scalar product of   𝑎  + 𝑏   and  𝑎 − 𝑏  is zero. 

Show that the magnitudes of the vectors  𝑎  and  𝑏    are equal.   
  

 c) The position vectors of the points   A and  B relative to a fixed point 𝑂  are defined as 𝑎 + 2𝑏   
and  3𝑎 − 𝑏 respectively. If  𝑂𝐴  and 𝑂𝐵  are perpendicular to each other, find  𝑎 . 𝑏 '  

   If  |𝑎| = 2   and  |𝑏| = 1,   find the angle between   𝑎  and  𝑏 '     
  
d) Let  𝑎 = 3𝑖 + 4𝑗   and   𝑏  is an unit vector such that   𝑏 =  𝜆𝑖 +  𝜇𝑗  .  Here  𝜆   and  𝜇  are two 

scalers and 𝜇 > 0 .  𝑖  and 𝑗   are unit vectors in the usual notation. If   𝑎   and  𝑏   are 

perpendicular to each other, find the constants  𝜆  and  𝜇 .   
 
 
 
 

15) a) 𝐴𝐵𝐶𝐷𝐸𝐹  is a regular hexagon. The forces of  2, 𝑃 , 5 , 𝑄  and 3 newtons acting on a point act 

along the sides  𝐴𝐵 , 𝐶𝐴 , 𝐴𝐷 , 𝐴𝐸   and  𝐴𝐹  respectively. Find the values of  𝑃  and  𝑄  such that 

the particle is in equilibrium.   
   

 b)  Show that the magnitude of the resultant of the system of forces acting on the particle below is  

10√2  𝑁  and the direction which it makes with the positive direction of the   𝑋   axis is   
tan𝛼+1

tan𝛼−1
  . 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 c)  Three coplanar forces with magnitudes  6, 2√3   and  8   newtons act on a point  𝑂  in the 

directions OA, OB and  OC respectively. If  𝐴𝑂̂𝐵 =  300 , 𝐵𝑂̂𝐶 =  900  find the magnitude of 

the resultant of the system of forces and the angle which the resultant makes with  𝑂𝐴 . 
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16) a) Find the condition for a system of coplanar forces acting on a particle to be in equilibrium by 

condering the resolution of forces.    
 

 b) One end of  a light inextensible string is attached to a fixed point  𝐴 and a particle of weight  𝑊 
is attached to a point 𝐵 on the string and a particle of weight 𝑊 is attached to the other end 𝐶 of 

the string. It is in equilibrium , by means offer  horizontal force of  3𝑤 applied at 𝐶   with  the 

parts 𝐴𝐵 and  𝐵𝐶 of the string are taut and making the acute angles  𝛼  and 𝛽  respectively with 

the horizontal. Find the tensions of the parts of the string and the magnitudes of the angles  𝛼  and  
𝛽 .  

 

 c) A particle of mass 𝑚 is attached to one end of a light in extensible string 

and the string passes around a smooth light pulley and a mass 2𝑚 is 

attached to the other end. The system is kept in equilibrium by a force 𝐹 

applied as shown in the figure. Find the tension in the string and the 

magnitude of the force 𝐹.    

 
 
 
 

17)  a) Two forces 𝑃 and 𝑄 inclined at an angle 𝜃 at a point. Obtain expressions for the resultant of the 

two forces and the angle which the resultant makes with the force 𝑃. Hence show that the resultant 

bisect the angle between the two forces when these two forces are equal.     

 b) Two inclined forces which are equal in magnitude act on a particle. If the magnitude of the square 

of the resultant of those two forces is twice as the product of the two forces, find the angle between 

the two forces.  

  Using the above result, deduce the angle between each force and the resultant.  

 c) When two equal forces are inclined at an angle   2𝛼  , their resultant is twice as the resultant 

when they are inclined at an angle  2𝛽 . Show that  cos  𝛼 = 2 cos 𝛽  ' 
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