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(Old Syllabus) 

Distribution of Marks 

Paper I 

 Part A :  10  ×  25  =    250 

 Part  B :  05 ×  150 =    750

Total    = 1000 / 10 

Paper I Final Mark  = 100 
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Common Techniques of Marking Answer Scripts. 
It is compulsory to adhere to the following standard method in marking answer scripts and 
entering marks into the mark sheets. 

1. Use a red color ball point pen for marking.  (Only Chief/Additional Chief Examiner may use a 
mauve color pen.) 
 

2. Note down Examiner's Code Number and initials on the front page of each answer script. 
 

 
3. Write off any numerals written wrong with a clear single line and authenticate the alterations 

with Examiner's initials. 
 

4. Write down marks of each subsection in a         and write the final marks of each question as a 
rational number in a         with the question number.  Use the column assigned for Examiners to 
write down marks. 
 
 

Example: Question No. 03  
(i) …………………................................... 

……………………................................ 
……………………................................  
 

(ii) ……………………................................ 
……………………............................... 
…………………...............................… 
 

(iii) ……………………............................... 
……………………............................... 
…………………...............................… 
 
 

(i) +      (ii)    +    (iii)           = 

 

MCQ answer scripts: (Template) 

1. Marking templets for G.C.E.(A/L) and GIT examination will be provided by the Department of 
Examinations itself. Marking examiners bear the responsibility of using correctly prepared and 
certified templates.    
 

2. Then, check the answer scripts carefully.  If there are more than one or no answers Marked to a 
certain question write off the options with a line.  Sometimes candidates may have erased an 
option marked previously and selected another option.  In such occasions, if the erasure is not 
clear write off those options too. 
 

3. Place the template on the answer script correctly.  Mark the right answers with a '√' and the 
wrong answers with a 'X' against the options column.  Write down the number of correct answers 
inside the cage given under each column.  Then, add those numbers and write the number of 
correct answers in the relevant cage.   

  

 

 √ 

 √ 

 √ 

4 
5 

3 
5 

3 
5 

 10 
15 

4 
5 

3 
5 

 3 
 5 

03 
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Structured essay type and assay type answer scripts:  
   

1. Cross off any pages left blank by candidates.  Underline wrong or unsuitable answers.  Show 
areas where marks can be offered with check marks.  
  

2. Use the right margin of the overland paper to write down the marks.   

3. Write down the marks given for each question against the question number in the relevant cage 
on the front page in two digits.  Selection of questions should be in accordance with the 
instructions given in the question paper.  Mark all answers and transfer the marks to the front 
page, and write off answers with lower marks if extra questions have been answered against 
instructions.   
 

4. Add the total carefully and write in the relevant cage on the front page.  Turn pages of answer 
script and add all the marks given for all answers again.  Check whether that total tallies with the 
total marks written on the front page.  
 
 

Preparation of Mark Sheets. 

                           Except for the subjects with a single question paper, final marks of two papers will not be 
calculated within the evaluation board this time. Therefore, add separate mark sheets for each of the 
question paper. Write paper 01 marks in the paper 01 column of the mark sheet and write them in words 
too. Write paper II Marks in the paper II Column and wright the relevant details. For the subject 51 Art, 
marks for Papers 01, 02 and 03 should be entered numerically in the mark sheets. 

 

*** 
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 For n = 1,  L.H.S. =  2 × 1 − 1 = 1 and  R.H.S. =  1
2
 = 1   5  

 ∴   The result is true for n = 1. 
 

 Take any p ∈ Z+   and assume that the result is true for n = p.
 

 i.e.  Σ 
r = 1

p

(2r − 1)  =  p2.
        

5  
 

 Now  Σ 
r = 1

p + 1
(2r − 1)   =  Σ 

r = 1

p

(2r − 1) + (2(p + 1) − 1)     5  

       = p2  + (2p  + 1) 

       =  (p + 1)
2
.   5  

        

 Hence, if the result is true for n = p, then it is true for n = p + 1. We have already proved that the 

result is true for  n = 1. 

 Hence, by the Principle of Mathematical Induction, the result is true for all  n ∈ Z+.   5  
                  

25
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�

                  
 

1

�

y

x
�
�

�1�1	

�
�−�
�

y  =  �x − �

y  =  � − �x

y  =  �x 
 �

y  =  −�x 
 �

5

5

 At the point of intersections of the graphs 

       4x  − 3  =  3  − �x   �   x   =  1    5  

   − 4x  
 3  =  3  
 �x   �   x   =  0

 From the graphs, we have, 

   �x − � 

  �x − � 

2x − � 

2x − � 

  x   �  � 

  x   �  � 

 ∴ 

 

+ 

+ 

+ 

� <  x  <  1

� <  x  <  1

� <  x  <  ��

!x  : � <  x  < 2#�

x

�x

<  � − �

<  �

Hence, the set of all values of x satisfying 

Replacing x  by  x � ,  we get 

� 

� 

� 

is

5

5

 

�
25
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 Aliter 

 For  the graphs  5   +  5  ,  as before. 

 Aliter for values of x 

   �x − � + <  �x
�

� Case (i)      x  )   0 : 

 Then     �x − � + <  �x  �  − �x 
  � −  x  <  �

� �� � � � � �    �x  >  �

       �    x  >  �

 Hence, in this case, no solutions exist. 
 

 Case (ii)      0  < x  )   3
2

  

 Then      �x − � + <  �x  �  − �x 
  � 
  x  <  �

       �    x  >  �

 Hence, in this case, the solutions are the values of  x satisfying  0  < x  )   3
2

.     
 

 Case (iii)       x  >  3
2

  

 Then    �x − � + <  �x   �    �x −  � 
  x  <  �

� �� � � � � �    �x  <  �

       �      x  <  �

 Hence, in this case, the solutions are the values of  x satisfying  3
2

 <  x  <  ��      

  

                       All 3 cases with correct solutions

Any 2 cases with correct solutions 5

10
 

 Hence, over all, the solutions are values of x satisfying  �  <  x  <  ��     5   
 

 

����������

25
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P
M

O

� 
 �i

−i

5

5

�/
 4

−

 

 Note that 

    

 
i z 
 1 =  

=  

=  

i (z − i)    =  z  − i   =   z  
 i

z 
 i   

z  − (− i ) 

Hence, the minimum of   i z 
 1     is equal to PM. 

Now,   PM   = 1 . sin        =

5

5
/
4

1
√ 2

.

5         

      
25
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 ) ) )) =    

=    

1 
x2

1 
x2

  x3  +  
7

Σ 
r = 0

Σ 
r = 0

7

7

7 − r
7

C
    

    
r

7

C
    

    
r

(x3 )r

x5r − 14

         
5

 x6  :   �r − 1�   =  6   �     r  =  ��  5

 ∴ The coefficient of  x6    =   
7

C
    

   

4
 =  35   5

 For the above expansion to have a term independent of x, we must have 

 �r − 1�  =  0.     5

 This is not possible as r ∈ Z+.       5

                
25
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 lim 
x     3

x − �  √� − 1  
sin (/(x − 3))

5

5

5

5

5

 lim 
x     3

x − �  √�

1 
/

1 
/

1 
�

1 
�/

− 1  

   1  

sin (/(x − 3))

sin (/(x − 3))

sin (/(x − 3))
/(x − 3)

x − 2 +  1√�(                  )

x − 2 +  1√�(                  )
x − 2 +  1√�(                  )

=

=

=

=      1   .          . 

=     

.

.

. .

x − 3

  1

 lim 
x     3

1 
�

 lim 
x−3     0

 lim 
x−3     0

 

 

25
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3/
 4

/
2

/
4

/

y =  −x2

 Required area

  0 
/

[ ](sin2x) − (−x)2 dx

( [ (( [(

+ + − 

− 1. 

=

/[ ]cos2x +      x3
=

 1
 2

 1
 3−

=

=

 1
 2−

 1
 2+ 1

 3
 /
 2

7/3

24

/3
3 1

 3

5

5

5

10
 /
 2

 /
 2

   

        

 

  
25
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 Curve 

 x  =  et (1 + t2),          y   =  et (1 − t2),  t ∈ R

   dx
dt

 =  et (2t + 1 + t2),   5         dy
dt

 =  et (−2t  + 1 − t2)     5

 ∴  dy
dx

 =  

dy
dt
dx
dt

  = − 
 (t2  + 2t − 1 )   

       (t + 1)2
 for  t � − 1 

    5

 At the point P  (1 , 1) , we have t = 0 and  dy
dx

 =  1.

               5          

    The equations of tangent at P  is   y  − 1  =  1 (x − 1).       5

    i.e.   y  
= x.   

  
25
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25

                          

 

   

      

5

5

5

Q

P

l2  : 4x + 3y = 10 

l1  = x + y = 4 

Any point on the line l1  can be written in the form     

(t, 4 − t),  t ∈ R .   5

Let  P > (t1, 4 − t1)

Perpendicular distance from P to l2 
4t1 + 3 (4 − t1)  − 1�

√42 + 32
 =  1  =  

∴    t1 + 2   =   �

∴  t1  =   −�   or   t1  =  �

The coordinates of P and Q are 

(−7, 11)  and (�, 1). + 5
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 The centre C of  S =  0  is (2, −3).      5

 The radius R of  S =  0  is  √4 + 9  + 12 √25= =  5.   5

 CA2  =   92 + 122   =   152  �  CA  =  15 >   R   = 5.    5
 
          

 ∴ Point  A  lies outside the given circle. 

 A =  (−�, 9) 

C =  (2, −�) 
5

10
P

S =  0

The point on the circle S =  0  nearest to point A is 

the point P at which CA meets S  =    0. 

Note that  CP  :  PA                      =   5 : 10 

                  =   1 : 2

∴   P >    (  2 × 2 + 1 (−�	
            3

 2 (−�	 + 1 × 9
            3

,  )
i.e. P >    (−1�  1) 5

5

                 
25
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�
 

e 

�
e 

�
cos2 − sin2

e 

�

e 

�

e 

�

e 

�

cos2 

cos2 

− sin2


  sin2

=

=

=

∴

=

e 

�

e 

�

1 − 

1 
 

tan2

tan2

for  e  &  (2n  +  1) / �

cos e    

�et  e    =

�     

!hen 

1 − t2

1 − t2

1 
 t2

(1 
 t2)

1 
 t2

 /
1�

tan
 /
1�

tan

/ 

�
√ 3

=   2 (1 −  t2)

=   2 −

=   (2 −         	2

=    >     

(2 +         	 t2

             t2                   = 

              �    t       =                                     

=   
2

√ 3

√ 3 √ 3

�  

 2 −

2 − 0 

√ 3

√ 3

√ 3�2 +        	

(

( (

(√ 3

 5

 5

 5

 5

 5

∴    

                   
25
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����(a)    u22ose that 
 is a 4oot of  p� x� �  �x  �   p  � 	.  

   �; su&stitutin+  x � 
,  we must ha8e p� � � � p  �  	.    5

   !his is im2ossi&le, as  p  �  	 im2lies that  p� � � � p  �  	.    5

   ∴  
 is not a 4oot of  p� x� � �x � p �  	

   

   ∴  _  an(  `  a4e &oth 4eal.  5

    _  �  `   �  − �
p�

   an(  _ `  �   

p

      5  5�

   

       

 �α  −  
�   

.
 

       

�`  − 
�

              


�α`  − �α �`� � 
�

              

                     

          p�

 p� +  p  +  �                     

= 

= 

= 

+ �
p�

 

p

 � 


Now, 

 5

 5.

   

2�

��

2�

!he (isc4iminant  ∆  =   �� − 
p� .  p

                   =   
�
 − p�� 

                   �   �  �     	  � p  �  ��∴

10

 5
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�5

��

Mo4eo8e4, note that                                      an(   α 
�α −
�

   `  
�`  −
�

a4e &oth 4eal, 

an(

   ��p + 
�

p�  +  p +  �                     
��   α 

�α −
�
   `  
�β  −
�

�   	, ∴

∴

p  >  	    ,                    

p  >  	    .                    
        p

p�  +  p  +  �                     
� .   α 

�α −
�
   `  
�β  −
�

�   	, 

Hence,  &oth of these 4oots a4e 2ossiti8e. 

�

�

�   

�   

 5

 5

   

          α  
α  − 


    `
β  − 


α �`  − 
� � ` �α −
�
    �α −
�  �` − 
� 

�α`  − �α � ` �
�α −
�  �β − 
� 

          p�

 p� +  p  +  �                     

��p + 
�

    p� 

   ��p + 
�

p�  +  p +  �                     

          p�

 p� +  p  +  �                     

= 

= 

= 

= 

= 

. 

. 

+ 

�
p�

�
p

 � 

Now

� �

 5

 5

 5

   
           

    α  
α  − 


    `
β  − 


          α` 
�α −
�  �` − 
� 

= 

= 

= 

.
an( 

          p
�

p� +  p  +  �                     

          p
 p� +  p  +  �                     

. 

 

p

 5

      

 Hence,  the 4equi4e( qua(4atic equation is +i8en &;

   
          p
 p� +  p  +  �                     

   ��p + 
�     x
p� +  p  +  �

�     0  + x�   − 

� �p�  +  p  +  �� x�  − � �p + 
� x  �  p  =     0  5

10

.
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     (b)   ��x)    �   x�   +  �x�  −  �x  + ��  

          ince �x − ��   is a facto4,  � ��� �    	.                 
         

   �  ��   +  ���  −  ��  + ��       �   	     5

   �  ��   �� � ��    �   	

   �  �    �   − �      �

∴

  �  ≠   	�   

  

     ince,  when ��x)  is (i8i(e( &; �x  −  ��, the 4emain(e4 is ��, we ha8e

      ���)  �   ��.        5

   �    ��   +  ���  −  �� + ��   � ��      5

   �   ��   +  ��   � 	

   �   ��   ��  + 
�  �  	 

   �    �  �  −
     �

∴

  �  ≠   	�     5

   ∴    �  �  − �   an(  �  �  −
. 
 

   ��x)    �   x�   +  �x�  +  x  +  �. 
   

    �et  �x � �  &e the 4emain(e4, when  ��x) is (i8i(e( &; �x  + ���.  

   !hen  ��x�  >     �x  + ���  ��x� � ��x � ��, whe4e  ��x� is a 2ol;nomial of (e+4ee 
. 

         o,   x�   +  �x�  +  x  +  �  >     �x  + ���  ��x� � �x � ��    5

    u&stitutin+  x  �  − �,    we o&tain  	 �  − �� � ��   5
 
   �; (iffe4entiatin+, we ha8e 

    �x�   +  
x  + 
  �   �x  + ���  �  �x� � ���x� �x  + �� � ��     5

   �+ain &; su&stitutin+  x  �  − �,   we o&tain  

        
� − �  � 
  � �     5

    ∴   �  � � an(  �  � 
	

   Hence the 4emain(e4 is �x � 
	.     5

   

 5

 5

��

25
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   �lite4 
    
    �; lon+ (i8ision we ha8e, 

      

x�   +  �x�  +  x  +  �  

x�   +  
x�  +  
x  

           − �x�  − �x  +  �  

 − �x�  − �x  − �

          �x � 
	.

x�   +  
x  +  


x    −  �

    

15

    x�   +  �x�  +  x  +  � >  �x�  + 
x  � 
�  �x − �� �  ��x � 
	�

   ∴   �equi4e( 4emain(e4 is �x � 
	.      10 25
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�����(a)   P1  =  {A, B, C, D, E, 1,  2,  3,  4} and  P2  = {F, G, H, I, J, 5, 6, 7, 8}

   �i� !he num&e4 of (iffe4ent wa;s of choosin+ � (iffe4ent lette4s an( � (iffe4ent 

    (i+its f4om  �


  �  

�

	
�  

.
 

  

	

�                                       

 
 

 

    Hence the num&e4 of 2asswo4(s that can &e fo4me( &; choosin+ all � elements f4om �


     �    �
	

�   
.
 

  

	

�  
.  � ɪ     5

     �    ���		      5

   �ii� 
��������������������������
����������
�������������P

�
� �����P

2
�

������� 
����� ������� 
������

� − − �
�

	
  . 

   

 �
   

   




	
  . 

   

 �
    

   

� �  � ���		

� 
 
 �
�

	
  . 

   

 �
   

   




	
  . 

   

 

    

   




	
  . 

   

 �
    

   

�

	
  . 

   

 

    

   

� �  � ��
			


 � � 

�

	
  . 

    



   

   




	
  . 

   

 �
    

   




	
  . 

   

 

    

   

�

	
  . 

   

 �
    

   

� �  � ��
			

− � � −



	
  . 

   

 �
   

   

�

	
  . 

   

 �
    

   

� �  � ���		
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10

10
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2�



10 -  Combined Mathematics - I ^Marking Scheme) Old  Syllabus | G.C.E.(A/L) Examination - 2019 | Amendments to be included.   - 17 -

Department of Examinations - Sri Lanka                Confidential 

10 -  Combined Mathematics - I ^Marking Scheme) New Syllabus | G.C.E.(A/L) Examination - 2019 | Amendments to be included.   - 20 -

Department of Examinations - Sri Lanka                Confidential 

^fuys t hkq mrdñ;shls'& 

x  
  y   = � u; AD =    AB jk m˙† 

∴  x  = −1 
 t,    y  =  1 − t    

D ,laIhg wkqrEm mrdñ;sh T  f,i  .ksuq'

∴  D  = (−1 
 Z� 1 − Z	 

AD     =    AB

Z�  
 Z�      =  1�  
 1�      =   2

∴  Z�                =    ( 1

∴   D  = (�� �	 fyda  (−� � 
�	 

    Hence, the num&e4 of (iffe4ent 2asswo4(s that can &e fo4me( &; choosin+ � elements

     f4om �
  an( the othe4 � elements f4om �� �  ���		 � ��
			 � ��
			 � ���		   �  
����		  

                 10

     
 
 (b)   ��     �                   


� �� +
�  �� +�� �� + 
�                  
an(  ��     �          


� �� +
�  �� +��          
 �   r ∈ Z+  � 

   !hen,

    ��     −  �� � �   �            

� �� +
�  �� +��          

 −                   
 �� +��  �� + �� �� + 
�                  
 5

   

    �        �� + �� �� + 
�  − � �� +
�                  
 � �� +
� �� +��  �� + �� �� + 
�                  

 

    �                 � �� + ��
 � �� +
� �� +��  �� + �� �� + 
�                  

  5

    �    � ��        5

  
 Now note that, 

    �  = 
�   � �
      =   �
  − �� , 

   �  = ��   � ��      =   ��  − �
 ,

   �  = ��   � ��      =   ��  − �� ,

   �  = 
�   � �
      =   �
  − �� ,

 � �  � − � �     � �� � �     =   �� � �  −   ��  � 
  

   

           
10

           
 � �  � − ��       � �� � �       =   �� � �  −   ��  

  � �  � − 
�       � �� � 
       =   �� � 
  −   ��  � 


 � �  � �            � ��           =   ��    −   ��  � �
   

 10
                     

5�

�5
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 −

 −

 −

 −

Σ 
� � 


�

Σ 
� � 


�

 

 �

 

�


  �





 �
�


6 ��     =    �
   +   � �   −   ��  � 
   −   ��  � �

        =          � 

        =           

��     =           ∴          

              
                 
 �� +
� �� +��  �� + ��

                 �� + �                  
 �� +
� �� +��  �� + ��  �� + 
�

                �� + �                  
� �� +
� �� +��  �� + ��  �� + 
�

              
                 
 �� +�� �� +��  �� + 
�

∴         10

��

                5

            

 5
 

    

 −

 −

Σ 
� � 


��

Σ 
� � 


�

Σ 
� � 


�

Σ 
� � 


�

  �





  �





��                

��     =           

��     =           

         =           

         =           

�
�� − 1  +  �

�� 
,       r ∈ Z+ 

.  ��     =           

∴         

∴          

                   
� + �                  
� ��� +
� ��� +��  ��� + ��  ��� + 
�

                
� + �                  
�
 �� +
� �� +��  ��� + 
�  ��� + ��

��
�� − 1  +  �

�� 
�

 5

 5

        

  
��

  

 5

 5

 5Σ 
� � 


'

��     is con8e4+ent an( the sum is         � ∴        

 −

 −Σ 
� � 


�

  �





  �





  �





  �



��     =           

         =           

         =           

                  
� + �                  
�
 �� +
� �� +��  ��� + 
�  ��� + ��

                
� + �                  
�
 �� +
� �� +��  ��� + 
�  ��� + ��

Note that, 

 lim 
�     �

 lim 
�     �

 lim 
�     �

� �

 

  
�5
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    (a)   ABT   =   ( )a     0    −1 
0   −1     0 ( )2      1 

1    −a    
3      4 

( )2a −3      a −4  
 −1             a

= 

            
5

      
10

   ABT  =  C      ( )  b      −2  
−1    b + 1 

= ( )2a −3      a −4  
 −1            a

�

    �   2a − 3  =  b,      a − 4   =  −2  and    a  =  b + 1.   10  

    �   a = 2  and  b = 1, (from any two equations above)  and  these values 
        satisfy the remaining equation.    

5
 
   

    

         

30



10 -  Combined Mathematics - I ^Marking Scheme) Old  Syllabus | G.C.E.(A/L) Examination - 2019 | Amendments to be included.   - 20 -

Department of Examinations - Sri Lanka                Confidential 

10 -  Combined Mathematics - I ^Marking Scheme) Old Syllabus | G.C.E.(A/L) Examination - 2019 | Amendments to be included.   - 23 -

Department of Examinations - Sri Lanka                Confidential 

         
( (  1    −2  
−1      2 

C  = 

 

                                                 
5

   
| |  1    −2  
 −1     2 

=    0 

  

   ∴  C −1 does not exist.   
5

                       

     
10

   

Aliter 

 For the existence of C−1   :  
  

 there must exist p, q, r, s  ∈ R such that 

 
( )p     q  

r      s ( (  1     0 
  0     1 

=    ( (  1    −2  
 −1     2 

  
5

 �  p  − 2r  = 1,  −p  + 2r  = 0,  q  − 2s  = 0 and  −q  + 2s  = 1

 This is a contradiction 

 ∴ C−1   does not exist.       5

     

10

   P   =  1
2

 (C − 2I ) =    ({ (

  1    −2  
 −1     2 ( (  2     0 

  0     2 
=    ( ( −1   −2  

 −1     0 
 − 

{1
2

1
2

   5

   �  P−1   =  2 ( 1
−2

) ( (  0      2  
  1    −1  ( (  0    −2   

−1      1  =       10

    2P  (Q + 3I ) = P − I   

   �    2 (Q + 3I )  =  I  − P−1     
5

   ∴   2 (Q + 3I )  =  ( (  1      2  
  1     0  

   
5

   �   Q    =    1
2

  ( (   1     2  
   1    0  

  −  3I

   
 
                 =     ( (         1

  
        −3  

5
2

−

1
2

   
5

30
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       (b) �,   �
1
,   �

2
  ∈ C.

   �i�  �et �     =  �  +  ��,   �, � ∈ �. 

    �e �      =  �  ≤   √ �2  +  �2   = �    5

  �ii�  �et  �
1
  =   r

1
(cos θ1 + � sin θ

1
)  and �

2
  =   r

2
(cos θ2 + � sin θ

2
). 

          
     
       

r
1

r
2

�
1

�
2

 =     �  =    
  r

1
(cos θ1 + � sin θ

1
) × (cos θ

2
 −  � sin θ

2
)   

  r
2
 (cos θ

2
 + � sin θ

2
) ×  (cos θ

2
 −  � sin θ

2
)  

�cos (θ1 − θ
2
) +  � sin (θ1 − θ

2
) �  

                           1

              10

    = 
�

1

�
2

r
1

r
2

∴ �
1

�
2   

=  5

        

 
    

�
1

�
1   

+  �
2

�
1

�
1   

+  �
2

�e (              

�0 (i) �0 (ii)

≤
�

1

�
1   

+  �
2

=   )   � for  �
1   

+  �
2    

�   �.

5 5
 

 
     

10

      

�
1

�
1   

+  �
2

�
1

�
1   

+  �
2

�
2

�
1   

+  �
2

�
2

�
1   

+  �
2

�e (                                  

�e (                                  �e (                                  

For  �
1   

+  �
2    

�   � � .e ha-e 

+

+

=     1     

=     1     

=     1     

�
1 
  

�
1   

+  �
2

�
2

�
1   

+  �
2

)

))

5

5

�0

10
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�
1

�
1   

+  �
2

�
1

 �
1   

+  �
2

�
2

 �
1   

+  �
2

�0 (i)

�0 (ii)

       �     1  =  ≤

=

=   

+

+

�
2

�
1   

+  �
2

+   �e (   

�
1      

+   �
2

 �
1    

+  �
2

�
1      

�
2      

 �
1    

+  �
2

 �
1    

+  �
2

�e (              ) ) 5

5

              

�
1   

+  �
2 �

1     
+   �

2

�
1   

+  �
2

�
1      

+   �
2≤  �

1   
+  �

2 >  0 ∴( (

�o. if                       then 

�ence, the result is true for all �
1
, �

2  
 ∈ C.

�
1   

+   �
2   

= 0,  

=  0  ≤

   �

   
   

10

      (c) C (�
2
)

� (�
1
)

	

� (�
0
) 

 2 + �√ 3�

 /
 3

5

      �et the -erticles �, � and C re(resent com(lex num�ers �
0
, �

1
 and  �

3
. 

      Then  1 �
1 
1 = 	�  = 	�   = 1 �

0 
1,   Also  �	�

�
  = 2.  /

 3
  6 	�C > 6 	�C   

5
 

   ∴      �
1
  =  �

0
 (cos  2/

 3
 +  sin  2/

 3
)    5

   = (2 + �√3� )   (−  1
 2

 +  � √3
 2

)  
    

   =  −� −   � √3   5

    Further, 	C  = 2 (	�) = 21 �
0 
1.  

  ∴ �
2
 =  2 �

0
 (cos   /

 3
 + � sin   /

 3
)   5

               =  2(2 + �√3� )   ( 1
 2

 +  � √3
2

)   
  
  

           = − 10  +  
 √3�    5 30
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  (a)  For = x ≠ ±  1 ;      f (x)  = 
 (2x  − 3 )2   

4 (x2 − 1)
 Then  

Vertical Asymptotes :  x = ±  1.        

Horizontal Asymptotes : 

As x A ± '�       f (x)  A 1.

4(2x − 3 ) (x2 − 1) − (2x − 3 )2 . 2x
                  4(x2 − 1)2

(2x  − 3 ) (3x − 2) 

      2(x2 − 1)2

=

= , for  x =  ±  1       

f (x)  

lim f (x)   =  − '  and     lim f (x)   =  + '

lim f (x)   =  
 '  and     lim f (x)   =  − '

At turning points f (x)  = 0  �  x  =   3 2  or  x  =   2 3 .

x A  − 1 + 

x A 1 + 

x A − 1  

x A 1−

for  x � �  �      

5

5

5

5

10          

 

 

 
    

− � � x � −  2
 3

− 1 � x �  2
 3

 2
 3

 � x �  1 1  � x �  3
 2

   3
 2

 � x � �

sign of

f 
/
(x) 

 (+)  (+)  (−)  (−)  (+)

f  is increasing   f  is increasing  f  is decreasing  f  is decreasing f  is increasing  

5 5 5 5 5

  

 

15
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Turning points  : (  2

 3
,   �

 4 ) �ocal �a-imum, (  3
 2

,  10) �ocal minimum

5 5

 
 

x �  −1 x �  1
x 

�

�
� �  1

2
3

�
4( (

,
2
3( (

,0

5

5

5

5



4

−

   

 f (x) =  1   � (2x −3)2

4(x2 −1)
    =  1 

   �  4x2 −12x + 
   �  4x2 − 4  5

   �  x  =   13
12

�   5

 For  f (x) >  0  �     1

f (x) 
≤ 1   �    f (x)  ≥ 1 

 f (x) <  0  �   
  1

f (x) ≤ 1  �    f (x)  ≤ 1 

 ∴  �e'uired ,alues of  x is gi,en �y   � � x � 13
12

  or   −� � x � 1 
        5
      

5
 

��

��
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�������� ��� ��

�	
�	

�

�

�

�o4  	 � � � �	� 

�  �  

!he 8olume � is +i8en &; 

�  � 


�  / (����  × �� −  



�  /�� �

     � 
�
�  / �� �

     � 
�
�  / ��  √�		 −  ��

√�		 −  ��  5

 5

 5.

 

    �o4  	 � � � �	, 

     
(�
(� 

� 

(�
(� �    	   �   � � 
	√ 6  

�
�

�
�

/

/

�/�

 #��  √�		 −  ��  �   ��  

√�		 − ���

�−��� $

 #� � ��		 −  �� � −  ��  

   ��		 −  �� � 

$� 

� 

√�		 −  ��

√�		 −  ��
 .

 5

 5

 5   �     � � 	  � 
∴

  

 ��

� �� �

    �o4 	 � � �  
	√ 6  ,  (�
(� 

� 	  an( fo4  � �  
	√ 6  , (�
(� 

� 	  

     
 5

      
 5

    ∴ �  is ma:imum when  � � 
	√ 6  .  
 5

�5

��
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    (a)   )RU�����������Ƨ����� /



 :
      

   

 5

 5

 5

 5

 5

 5

 5

 5

x =  2 sin2 e  +  � �  dx  =  4 sine  cose   de  

x =  3 �  2sin2 e  = 0 � e  = 0

x =  4 �  2sin2 e  = 1 � sine  = 
√�2

1
   �   e  = /




2
1

0 
4

3
√ 

x − 3
5 −x dx √ 

2sin2 e 
2 − 2sin2 e

4 sine cose   de

4 sin2e   de

(1 − cos 2e )   de

(e −       sin2e )   

.  =

=

=    2

=    2

=    −  1    

0
0 

0
0 

0
0 

|

0

2
/

Then

/



/



/



/



��
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           (b)             1
(x − 1) (x − 2)

     A
(x − 1)

     B
(x − 2)

=

= �   1

+

A (x − 2) + B (x − 1)  for  x &  1 , 2. 

   A +  B     =  0

− 2A − B    =  1

A    =  −1   and  B   =   1

&RPSDULQJ�FRHIÀFLHQWV�RI�SRZHUV�RI��x : 

Then 

        =  ln                  ln     

0 0   1
(x − 1) (x − 2 )

=dx 0 −1  1
(x − 1) (x − �) 

+dx dx 

x − � x − 1

x1  : 

x0  : 

 5

 5

 5

10

− + C , where C is an arbitrary constant. 

 5  5  5
��

 

  

       f(t)    =

|    ( ln             − ln                 

  ln (t − 2)  − ln (t − 1) + ln 2  for    t > 2.

t

3
0   1
(x − 1) (x − 2 )

dx

x − � x − 1
t

3
=

=

 5

 5

)

   

��

�5

��

    f (t) dt  =     ln (t − 2) dt  −    ln (t − 1) dt +    ln 2 dt 0 0 0 0 
=   (t  − 2) ln (t  − 2) − t  −   (t  − 1) ln (t  − 1) − t    +  t ln2  +  D

=   (t  − 2)ln (t  − 2) − (t  − 1) ln (t  − 1) +  t ln2 +  D,  where D is an arbitrary constant. 

] ] 
 5

 5

x ln (x − k)  −

    (x − k ) dx     =  x ln (x − k)  −   0 

0 
0   x

(x − k) 

0   k
(x − k) 

= 

=   x ln (x − k)  − x  − k ln (x − k)  + C

=   (x − k) ln (x − k) − x + C,  where C is an arbitrary constant. 

dx 

dx 1 dx  − 

 5

 5

 5

 ln
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        (c) "sin+ the fo4mula     0 0 
a a

b b

f (x)  dx  = (a + b − x)  dx,   

      

     
1 
 ex 

−/

0 0 

0 

cos2 x cos2 (−x)

ex cos2x

1 
 ex 1 
 e−x 
dx  =

     =

−/ −/

/ /

/

dx  

dx  

 5

 5

          

0 0 

0 

0 

0 

0 cos2 x cos2 x ex cos2 x

cos2 x dx    

x  +      sin 2x

1 
 ex 1
 e−x 

(1 
 ex) 

(1 
 cos 2x) 

(1 
 ex) cos2 x

  1
 ex 
dx  =

     =

     =

     =

     =

    ∴      =

−/ −/

−/

−/

−/

−/

−/

/ /

/

/

/

/

/

dx  + 

dx   

dx 

2

2
1

2
1

2
/

2
1 ] ] 

0 cos2 x
1 
 ex −/

/

dx  

 5

 5

 5

 5

 5

��

25
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��

12x − 5y − 7 = 0 and  y  = 1 � x  = 1,     y  = 1

∴  A  >  (1, 1)  10

   

Equations of the bisectors are given by 

�  12x − 5y − 7   =  13 (y − 1)   or   12x − 5y − 7   =  −13 (y − 1) 

�  2x − 3y 
 1   =  0   or   3x 
 2y − 5   =  �

The  angle e  between y  = 1 and  2x − 3y 
 1   =  0, is given by 

12x − 5y − 7
       13

(y − 1) 
    1

= (

�
� �

��
�

−  0
< 1 

��	1 
 
= =tan e

 10

 5  5+

 5

 5∴  l :   2x − 3y 
 1 = 0. 

��
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   Note that for a point (x, y) on l ;  

   (y − 1) 
    2

(x − 1) 
    3

= =    h  (say) 

�  x  =  3h 
 1�   y  =  2h 
 1�

        5 
                                            5   

   

   
    ∴  P  >  (3h 
 1�  2h 
 1	,    h ∈ R.    

Note that   B  >  (6, 0) and   P  >  (3h 
 1�  2h 
 1	

∴  Equation of the circle with BP as a diameter is given by 

 (x − 6)  (x  −  (3h 
 1		 
  (y − 0)  (y −�2h 
 1		 = �    10

i.e.   (x2 
 y2 − 7x − y 
 6) + h �−3x − �y 
 1�	  = 0

This is of the form  S 
  hU  = 0,  where  S  > x2  
 y2 − 7x − y 
 6 and   U  > −3x − �y 
 1��

S = 0 corresponds to  h  = 0.    �  P =  (1, 1)  >  A.   5

∴  S = 0 is the equation of the circle with AB  as a diameter.  

Since the slope of l is  �
�

, the equation of the line perpendicular  to l passing through 

B is  3x 
 �y 
 +  = 0,  +  to be determined. 

Since B lies on  3x 
 �y 
 +  = 0, we ha8e  18  
 +  = 0 �  +  = −18. 

∴ Required equation is  3x 
 �y − 1�  = 0

i.e.  U  =  −3x − �y 
 1�   = 0.  

h ∈ R,    S +  
h U  =  0 passes through the intersection point of S =  0 and U = 0

One of these points is B and the other point C is the intersection point of l  and U =  0. 

  5

  5   5 25

��

2�

  5

 10

  5

  5

 10

 10

 

    

��
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�

�

�


 � 	

� � 	

  

∴ The coordinates of C is given by 

    u   >  −3x − �y 
 1�  =  � 

 and  l   >   �x − �y 
 1  =  �

 �    x = 4 and  y = 3

 ∴   C >  (4, 3) .    5  

The circles ; 

  S   =  0   and  S 
  hU  = 0  are orthogonal 

�   2 (− 

�

(3h 
 �)) (− �
� ) 
 � (− 


�
(2h 
 1)) (− 


� )   =  6 +  18h 
 �  

                      5                        5                             5  

 

�   13h  =  26  

�   h  =  2. 

25

2�

  5
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       (a) sin (A + B)   =    sin A cos B +  cos A sin B 1               5

   Now      sin (A − B)  =    sin  (A + (−B))     5

      = sin A cos (−B) +  cos A sin (−B)

   ∴   sin (A − B)  =    sin  A cos B  − cos A sin B  2           5

  

   1   +  2    �   sin (A 
 B)  +  sin (A − B)  =    2 sin A cos B,    5

   1   −  2    �   sin (A 
 B)  −  sin (A − B)  =    2 cos A sin B.     5  

   0 < e  <  /
�

. 

      2 sin 3e cos 2e      =    sin 7e , 

   �   sin 5e  +  sine        =    sin 7e      5

   �   sin 7e  − sin 5e  − sin e   =   0

   �    sin (6e  +e ) − sin (6e  − e )  − sin e   =   0      
 5

   �    2 cos 6e  sin e  − sin e   =   0

   �    sin e  (2 cos 6e  − 1	  =   0

   �    cos 6e  =   1
�

 since  0  < e  <  /
�

� sin e  >  0 

                     

 5

                            

�5

��
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    �   6e    =   2n/  (  /
�

 ;  n ∈ Z.      5   +    5   

    �    e    =   n/
 �

  (   /

�

 ;  n ∈ Z.     

    �    e    =    /

�

�   �/

�

,   �/

�

 ,  ( ∴  0  < e  < /
�

)    5

  
��

   (b)   �

α

β




	�

Note that 

CBD = `,  ADB = 2`,

and ABD = / − �_  + 2`)

�

�

�

 

   Using the sine Rule : 

   for the triangle ABD,  we have 

             BD

sin BAD
�   =      AD

sin ABD
�      10

  
   �       BD

  sin _ 
             AD
  sin (/ − (_  
 2` ))

=

         
 5

   �       BD
  sin _ 

        AD
  sin (_  
 2` )

= (1)

   for the triangle BDC,  we have 

             CD

sin DBC
�   =      BC

sin BDC
�     10

  
   �       CD

  sin `
    BC
 sin 2`

=  (2)      
 5

   ∴  BD  =  DC and  AD  =  BC, from (1) and (2), we get  

      sin _ 
  sin `

  sin (_  
 2` )     
        sin 2` 

=   5
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   �    2 sin _ cos `  =  sin (_  
 2` ).     5

   
��

   If _  : `  =   3 : 2, then we have 

   2 sin _  cos  �_ 
 �

  =  sin �_ 
 �

     5

   �    2 sin 3 (_ 
�

) cos 2 (_ 
�

)  =  sin 7  (_ 
�

)     5

   �    _ 
�

  =   / 

�

,   �/ 

�

,  �/ 

�

 . 

   �   _  =   / 
�

,  
�/ 
 
�

,   �
/ 
 
�

     5
    

   ∴  BC  =  AD <  AC,  _  must be an acute angle. 

   ∴ _  =   / 
�

.   5

   
2�

    (c)   2 tan−1x +  tan−1 (x + 1)  =   / 
�

  

   Let  _  =   tan−1(x) and  `  =   tan−1 (x + 1).  Note that  x & ( 1.

   Then  2_  +  `   =   / 
�

.     5

   �     2_   =   / 
�

  −   `  

   �     tan 2_   = tan (/ 
�

 −  ` )    5

   �      2 tan _
1 − tan� _

   =   cot `     5   +   5   
 

   �  =       2x 
 1 − x� 

    1 
 x + 1 

    5

   �     2x   =   1 − x      ( ∴  x & ( 1) 

   �     x     =    
 
�

.      5
   
   

25
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   Note that 

   2 tan−1 (
 
�

) 
  tan−1 (
 
�

)  =   / 
�

. 

   �  / 



 −  
 
�

 tan−1 (
 
�

)  =  tan−1 (
 
�

)             √ 10

�


   

   �  cos ((/ 



) − 
 
�

 tan−1 (
 
�

)) =  cos (tan−1 (
 
�

))   5

   ∴  cos  (/ 



 − 
 
�

 tan−1 (
 
�

)) =  
√ 10

�   5

   
��


